‘MAGNETI C TRANSFER MASTER MEDI UM BACKGROUND OF THE | NVENTI ON Fi el d of the
. Avention 5 The present invention relates to a nagnetic nmaster transfer
medi um provi ded with an uneven pattern for transferring data to a slave
medi um and the usage nethod thereof. Description of the Related Art
General |l y speaking, with reg H&B‘&g"% ey Tedi UM, those
havi ng a hi gh storage capaci %I%Eq‘rlecor a?ﬁ%@gag? ng anmount of data are
desired. More preferably,- so-called high-speed access nedi uns capabl e of
advant ageously reading out the data of a desired. location in a short tinme
are desired. One exanple of thegkcrREsNDIE ¥8E tIeERedN density 15 magnetic
di sk nmedi um enpl oyed in hard disk or flexible disk apparatuses; so-called
tracki ng servo technol ogy, whereidldecof magndhiventiead accurately scans a
narrow wi dth track to achieve a high S/Nratio, plays a substantial role
in realizing ®he hi ghThstpresgetchpaaitiyntirdiades . ta aseayretsicgmasteraddr ess
data signal, 20 replay clock signal, etc., used for tracking within a
certain intervafr Frjeqd um proftdedr iy hupevarea tdesr far & TRREFRIEAYI n
advance in a so-galled reformatting, and the magnetic head is set so as

to be capabl e of “?¥adiong BIAYY ABIHIET GPfatte do8PY RO MERE8 recting its

position thereby, whereby the_magneti.c he 2 n curately scan the
track. In general, the servo D_e 2 t_ _oraq:heﬁef = SiJijis formed 1 in the
foll'ow ng order from ghgeShant 5PGRAY, 4O Hghh® PMYGnetic storage

10 mediums, those having a high storage capacity to record an

increasing amount of data are desired. More preferably,
so-called high-speed access mdiliums capable of advantageously
reading out the data of a desired location in a short time are
desired. One example of these mediums is the high density
15 magnetic disk mediurét employed in hard disk or flexible disk
apparatuses; so—calf;gd tracking serve technology, wherein the
magnetic head accuraf:ely scans a narrow width track to-achieve
a high S/N ratio, plays a substantial role in realizing the high
storage capacity thereof. A servo signal, address data signal,
20 replay clock signal, etc., used For tracking within a certain
interval occurring in one rotation Sf the disk are recorded in
advance in a so-called preformatting, and the magnetic head is
set so as to be capable of reading out the preformatted signals
and correcting its position thereby, whereby the magnetic head

26 can accurately scan the track.

In general, the servo signal (the sexvo pattern) is formed



frame. a preanble (a concurrent use' signal), a gray code (the track nunber
signal) , and a burst signal (the signal determning the head position),
and a data region follows thereafter. A5 portion of the burst signal is
recorded at a distance displ aced by 1/2 the width of the track fromthe

center line of saj r and _t i.nin omponent s of Servo
signal are recorld’eghé ta(iltiﬁgl% i rﬁe I?e Fﬁar T osﬁtlgg %ftr?lg?eetrygck

pitch width. —Fuithet, gﬂew (ra g&g cf%neaageow{,nélpant . 6684 g Wi dth

10 of the servo signal, a guar portion or ne portions

adj oi ning the I%@k@ﬁﬁm@utﬁ@ngiﬁ Kfd BNRASE B ghHl QRne RAGNEDNBELA NG nGRGON di Ng
of a signal thereon. At present, a preformat such as that described above

enpl oys a speci aliez Bdas aiosd ti6ap) Hndda agPad dedSon aird 1bss fieredrtdd By
witing the signal for one disk at a tinme, on one track at a tine. The
servo recorditng mppdratafsths bprovisdgoamishrexrordgh eti  dikemdie dbdpdachds a -
head wi dth of, for exanple, 75%of the track pitch, and first rotates the
di sk one rotati & W2 ikhe h’edﬁhgwfeth%trdrmgr@! thesedtenlj deenf sedditirachi sk;
the pattern corr ondi ng to the outer 1/2 track is witten, ‘after

whi ch the nagneta}’@pﬁE%cFe‘Waénhﬂé’&mR??e’%trsaEE the éﬁrY%\ﬁ/éﬁ’élaJaﬁéfet’F@%éFﬁer n

di 1/ 2 Kk t t
of | the disc. wiid BB SSUBRE PR BBF (FBREAC &F GRATTT SUAFF AR MiHEPcer vo
recor di ng appar aémggﬁscaﬂebagt@%gg?;é 30h By 2o b - AN oPEOSE, 2

signi ficant anount time rsre for pre ormatlngoeratlon
this processjccauphs de@kot £zfgn%1l Aeh PAd Bind BEr PRI 8CAdHeAGLCRRLS;

reduci ng these costs
portlons adjoining the inner and outer tracks thereto, which
prevents the recording of a signal thereon.
At presenf:, a preformat such as that described above
employs a specialized servo recording apparatus, and is formed
15 by writing the signal for one disk at a time, on one track at
a time. The servo recording apparatus is providedwith a magne{:ic
head, which has a head width of, for example, 75% of the track .
pitch, and first rotates the disk one rotation with the magnetic
head disposed adjacent to the disk; the pattern corresponding
20. to the outer 1/2 track is written, after which the magnetic head
is moved 1/2 track pitch inward and the pattern ¢corresponding
to the inner 1/2 track is written during the next rotation of
the disc, whereby a one track portion of signal is written.
The sexrvo recording apparatus' described above is of high

2b cost, and because a significant amount of time is required for

the preformatting operation, this process accounts for the



is desirable. In this regard, nethods wherein the preformat data is
transferred by a nmagnetic transfer, which is a nethod by which 5 preformt
data is not witten one track at a time, has been proposed: for exanple,
magneti c transfer technologies are introduced in Japanese Unexam ned

Pat ent Publicatiqn Nos. 10 %1998) - 269566, 10 (1998) -40544, etc.
According to the TAJRBIRET OF oG apnBfagiiedad nerstsdasredpcingt Breseegraks

havi ng an uneven ;10 ttern corresponding to the data to be transferred to
t he slave nedi urﬁJs \%Ef&c%a%ls%'a magnetic transfer medium such as a nmagnetic

disk o the like. is PEPRASgCoddibe MRSLS HRALUR Lo LouID.. Lplg g state

of close contact with the s medi unj a Yi ngnf'iél

magnetic field, thensBaneld sy @aﬁﬁr&i&ﬁ%kgwmhﬂ% 2 &eh&ﬁoagéfwﬁ%ﬂ I ed
) of t nmedirumi s

by the uneven pattern (e.g.,  a servo signal) e naster

transferred té tlpeesbana daedi ifothertehobR@tddaRE g8k RenPEHQ BBE,
w t hout changing the relative .positions of the naster nedium and the slave

medi um that isprabosesi:t fortewnmpld) anagewrmiio iailsifenateshnabegingt agsly 20 is
it possible to performan accurate recording of the preformat data, it
becones possi bl eifbrepass in araagse dinsixpnghed tPattene. Publldcatiter Waos.d nprove
the transfer quali t¥90f a magneti c transfer such as that described above,

it is inportant tRAIPTHe26Ma8% el HEFBUri Wit (9fe  Awpadingitaphpmadnetiosed i n

cl ose contact 2 L th _each, ot her | manner_wherejn there is no gap
t her ebet ween. Thg"f ¥l\élissj?etro oga’fllfeﬁef m?kgc"f% an‘éﬁ?"aeraf“%g’n‘ﬁ‘f haVERE ATy UBPERY ht

into 3 cl0sqoCoBhRLdr b RBCRABIES tnb CHQNS b WU GL0G (TBINEL] Goe

medium, which is a magnetic transfer medium such as a magnetic

disk or the like, is prepared; this master medium is brought

into a state of close contact with the slave medium; then, by
applying a i:ransfer magnetic field, the magnetic pattern

15 corresponding to the data carried by the uneven pattern (e.qg.,

a servo signal) of the master medium is transferred to the slave

medium; the preformatting can be performed without changing the

relative positions of the master medium and thé slave medium,

that is, while the two media remain stationary; and not only

20 is it possible to perform an accurate recording of the preformat

data, it becomes possible to do so in an extremely short time.

In order to improve the transfer quality of a magnetic

transfer such as that described above, it is important that the

master medium and the slave medium be disposed in close contact

25 with each other in a manner wherein there is no gap therebetween.

That is to say, if the two media are not propérly brought into



transfer is not effected occur, and signal om ssions occur in the magnetic
data transferred to a slave mediumonto which the transfer has not been
properly effected, producing a decrease 5 in the signal quality thereof;
for cases in which the recorded signal is a servo signal, a problem arises

i | rded  signal is aservo signal. apro _
oliabi iy, To soru8 THNE AT selRote ClbaRaYh Wik BB ohtairtiel, |

reliability. To solve t chnol’ogi Y :

in, see for examl@nsdaPaness: d1gxap %@cﬁ?} %{d Ef% Cahi &N N o 1399)

-161956, wherein the center portion of the master ium 1's torned as a
curved protrusi OrkheWhidhdt@eP@ila tPaddterebaue fBdiaylime AR W& WhIG, FRSt er

and sl ave nediums are brought into contact, the surface of the master

medi um def or ns t ccraesfe® HaBOYSE BBl @Invpébly ladFbeted,r prvEREI ieeRt &Icraksi ONS
thereof toward the periphery due to the pressure exerted thereon, and they
are brought it o incthesigonal amality dhepewir feo dalsas inowhich thamtaroried ween
two surfaces thereof, whereby the contact characteristics therebetween are
i nproved. 20 Howsigpaliis grsgavotsdonati l prahdemmriseantst that the tieekihave
medi um the sane sjgnal pattern servo witten to the sl ave nmedium when the
servo recording agb'gﬁgh?‘gslsdé%‘f‘ﬁi&deﬁﬁo\/‘?siuétb’?ﬁ)Ilﬁ‘yéd‘,iec%eﬁéeuh’éve_n pattern
formed on the st ?E?ﬁ%it umis formed by protrusions and depressions of a

€

wi dt h equi val ent 10 %Wack 25 pitch (the track width) of the slave

I R b Rl S
illustrated 10 in, see for example, Japanese Unexamined Patent Publication No.
11(1999)-161956, wherein the center portion of the master medium
is formed as a curved protrusion, with respect to the slave medium,
and when the master and slave mediums are brought into contact,
the surface of the master medium deforms to become progressively

16 flatter from the center portions thereof toward the periphery
due to the pressure exerted thereon, and they are brought into
close contact in a manner so that no air remains between two
surfaces thereof, whereby the contact characteristics
therebetween are improved.

20 | However, in order to facilitate the transferal to the slave
medium the same signal pattern servo written to the slave medium
when the servo recording apparatus described above is employed,
the uneven pattern formed on the master medium is formed by
protrusions and depressions of a width equivalent to the track

2b pitch (the track width) of the slave medium. More specifically,

as shown in the partial perspective view of the form of the uneven



in Fig. 13, the protrusion portion 71, which has a width in the direction
of the track pitch (direction Y) equivalent to the wdth of the track
pitch P, is formed within one track or 5 straddling two tracks. Because

t hese types of protrusion portions 71 are formed contiguously in the in

the direction of the track (direction X) and in the direction of the track
pitch (directiorPapreradoragdar BYe chetaragdnthe Prier RPEHIhiEtgetreted; nere
are cases in 10 which depressi.on portion,72 s farped surrouynded on all
four i des by prbffdsian P PTEmaesen HFCiiad: APt R s i ot thns 72
of this type, t i i r r ded . our $i r.ot ryusi on
portions 71, evgﬁitﬁeﬁjéo%cfﬁgggotgrf%gf {)?ﬁ% f@ﬁggc%i%pge%ﬁﬁﬁ’a?%%g v g

af orementi oned JapaRese Rex2ptined «BAt BN sl FoRHb IBRhi bl track or
11(1999)-161956 for inproving the contact characteristics between the

surface of the nashaniimgivwd epgbkd.he surface of the slave nediumis
enpl oyed, in actuality, when the nmaster nedium and the slave nedium are

brought into close crstdaack,ticdve Yypeisr of ipadtposidropertibnsulr avadicrgetihe
depression 20 portion 72 end up being brought into close contact with the
sl ave nedi um figxtigneuglye ini thehdhndthe divecthors ofl bhedtwick ddpreetdpon

portion 72 is not renoved, whereby a problemarises in that adequate
contact charact efli $PAcE® ARSI eRtioBt of fide Asaek misaht (digrcther Wi as

remai ning within.the %g e of the I,osg_d off 25 de L€ ion chorti onS 12. _
Further, because&¥B 3??&&@%?3% 8PS Yhd P gmag 1331??3% & §3%% fherein
the master aﬂjj %hq\éﬁ ér%‘lb!z‘%s&%"ﬁoﬁ%%ﬂ '% qlégpcgrmed surrounded on all four
sides by protrusion portions 71. If there are depression portions
72 of this type, that is, which are surrounded on four sides
by protrusion portions 71, even if a technology of the type
proposed in the aforementioned Japanese Unexamined Patent
15 Publication No. 11(1999)-161956 for improving thé contact
| characteristics between the surface of the master medium and
the surface of the slave medium is employed, in actuality, when
the master medium and the slave medium are brought into close
contact, the protrusion pertions 71 surrounding the depression
20 portion 72 end up being brought into close contact with the slave
medium first and the air held in the thus closed off depression
portion 72 is not removed, whereby a problem arises in that
adequate contact characteristics cannot be obtained as a result
of this air remaining within the space of the closed off
25 depression portion 72.

Further, because the magnetic transfer is performed in the



into close contact as descri bed above, cases occur in which the position
determ ning of the master nedium and the slave nedium is perforned while
they are in the close contact state before 5 the magnetic transfer is
performed, and due to the friction generated by the rubbing together of

t he respectivd co ct .surfaces of .the st.er nmedj.um and the slave nedi um
du(rai ng ltohi sI Vposi %Li&%'r? BPErH %‘?‘ﬁg’f‘aﬁtﬁé gﬁ?fs&@é’ef’ﬁ?%"ﬂ‘?aﬁ%‘ée &ﬁ?e??“@@&ri ngf
t he dat f the i i r re ted 10, perfo nce o
e T o' 1 BRF bR LIS, KO B PR T SRR S A0SR LA TR

deteriorated. It f';@si&%@as&@exmaﬂixgtegq?%e%mer%i% Mit‘uaulgvmﬁeﬁ%f ace

formof the pattern bearing the eof is worn away and the accuracy

of the magnetic is gRsFermddenedy vhegusrdinberausesd kencast Rhtths st er
medium 15 is extrenely high, the problemregardi ng how many sl ave nedi uns

a single nasteér neh magoahiderasete: dst pansfraed) card duexts adiedicpact1oh
inportant in relation to controlling manufacturing costs. Meanwhile, if
there i s even onedgnareted hietbtheenuhtegnhsyether26f e naspent iviecshtaact

medi um t hat has poor_contact when said two nediuns are brought into close
contact, the posi¥¥dRErsrd kb g stpempdinm Badhthst stayel madtyy fsrianvdisbe

mai nt ai ned acr oss th%. ntirety of the respective surfaces thereof, and the

transfer quality??% rlgg Lo Rl 51890(??’5' g fforpRE SpeRFHterpgearing
RIS TE Y NE SEEE ST
and signal on@EsiRFRRsMe bR tHEnARMNEY Er8dRy, whereby the accuracy of
the transfer is deteriorated. It is necessary to rex;lace the
master medium if the surface form of the pattern bearing the
data thereof is worn away and the accuracy of the magnetic
transfer thereby reduced; because the cost of the master medium
15 is extremely high, the problem regarding how many slave mediums
a single master medium can be us_ed to transfer to is
extraordinarily important in relation to controlling
manufacturing costs.
Meanwhile, if there is even one portion between the master
20 medium and the slave medium that has poor contact when said two
mediums are brought into close contact, the positional relation
between both of said mediums cannot be maintained across the
entirety of the respective surfaces thereof, and the transfer
quality is reduced. Also, according to the specific

25 circumstances, there are cases in which regions to which the

transfer has not been effected appear due to poor contact between



transferred to a slave nmediumonto which the transfer has not been
properly effected, producing a decrease in the signal quality; for cases
irn which the recorded signal is a servo signal, 5 a problemarises in that
the tracking function is insufficient, resulting in a decrease in
reliability. SU RY OF THE | NVENTI ON The, pr.esent i nvention has, been

devel oped in vi eWOEYe FEII BT8R A§IF RRESSCUL AR The magneticidatay

object of the 1 resent .i,nvention to.provide a. er. nmedium capabl e of
effecting a hi ghQﬁaEneﬁ%isetr §e?ratg°n3t?icavterr§%¢slfug'r ox[ﬂgo é”%:slglg\?cee ﬁ?nusr#' * ae$550 no

si gnal o ssi oNSpaGeYobD:E N APBOREY | ORI aNSLEILE] LNGEE! Qugndtt |5 2

further object o I nventi on to provi iI'fe gnetic

transfer master ggdiR;cRRaRsah whi chiBBSLEbEANTs IBRNGl £séBiPsidhaa, | ar ger
nunber of slave nediuns. The magnetic transfer nmaster nedium according to

the present §nvgrpiroBheh SrasdBNghaihnat theatis{inguahetidweal umstibicicht,
provided with an uneven surface for transferring data to a slave nedium
wherein 20 the unemdrtipgt teran desréageardd selitabdlithere are no depression
portions therein that are conpletely surrounded by protrusion portions.
The phrase "fornmed so that ther eS@PBRIoOH fiEIBVENTIOYrti ons therein that
are conpl etely surrounded by protrusion portions" 25 neans that the uneven
pattern is fornmed so CR&tPHSTERE fWeRtiondef bafd poreidmrdolr (HEYi dhdlrat e
%;hp[‘ﬁ;y ngfs . gfcg%%ee oﬁgag%g{?cﬁg{:grllgens’, aka W QYO i gl Bl RN pegxpel | ed

10 present invention toprovide a master medium capable of effecting
a high guality magnetic transfer to a slave medium, wherein no
signal omissions occur in the magnetic data transferred thereto.

It is a further object of the present invention to provide
a long-life magnetic transfer master medium capable of
15 transferring magnetic data to a larger number of slave mediums.
The magnetic transfer master medium according to the
present invention is a magnetic transfer master medium that is
provided with an uneven surface for transferring data to a slave
medium, wherein

20 the uneven pattern is formed so that there are no
depression portions therein that are completely surrounded by
protrusion portions.

The phrase “fo;:med so that there are no depression portions
tlerein that are completély surrounded by protrusion portions”

25 means that the uneven pattern is formed so that there is at least

one portion on the immediate periphery of each depression portion,



medi um are brought into close contact; for exanple, the width of the
protrusion portions in the direction of the track pitch of the uneven
pattern can be forned so as to be narrower than 5 said track pitch. Note
that it is not necessary that the width of all of the protrusions portions
be fornmed so as to be narrower than said__track pitch; it is perm.ssible
that only a portPRPHEP HiHeD %%F?%Qeo?ﬁﬂﬁéll??mnb@ef’ﬁ??ﬁﬁf avd thatsyee width

th f the 10 t f_the k tch th d. t k
biten In this T8 'éﬂne%ﬁe'e%”ﬁﬁ%m BsbrEfeRites I %8%%1@ 2he fliner i .
f I th t . i r n be
I B A A F

narrower than saw tmea&%e@n ﬁg'tté?cjns n A€ £ ond §B{ﬁi't3“g@%‘*—*59ﬂ§r ft(ﬂraHEd SO

as to straddl e adjacent trac can e formed s t hereof in
the directiorg ofsglrwtrgeg%t@htch is substantially equal to said track
pitch. Another magnetic transfer master nedium according to the present
invention is a nagnet Notd thasfierid st aecoeedinymlidiathe wid2W ofiradai dedhwi t h an
uneven surface for transrrin'- grata to a s~ ave nedium wherein a rough
surface is formpkdrushens pothtensbet frrmedose @si bm bepoeriowes bhari lveidneven
pattern. Note that the rough surface formed on the surface of the 25
protrusion porti%ieroPitely dielerPyradseilcihabeotlor ﬁeﬁ‘”ﬁ%% ofokhd on or

t he entlretythere Furt her, the rough surf |imted to being
capabl e of bei ngd?F< %\’Hﬁao%ﬁotrﬁéortﬁ B rifEsH s° LRSE the wibieROtneddDe' £ ch

10 direction of the track pitch is narrower than said track pitch.
In this case, the uneven pattern can be of a configuration wherein,
for example, the protrusion portions formed within a single track
can be formed so that the width thereof in the direction of the
track pitch is narrower than said track pitch; also, the

15 protrusion portions formed so as to straddle adjacent tracks

" can be formed so that the width thereof in the direction of the
track pitéh is substantially equal to said track pitch.
Another magnetic transfer master medium according to the

present invention is a magnetic transfer master medium that is

20 provided with an uneven surface for transferring data to a slave
medium, wherein
a rough suxface is formed on the surface of the protrusion
poftions of the uneven pattern.
Note that the rough surface formed on the surface of the
26 protrusion portions of the uneven pattern can be formed on a

portion or the entirety thereof. Further, the rough surface is



portions; no problemis incurred if the rough surface is forned on the
surface of the depression portions as well. Mre specifically, the nmagnetic
transfer master nmedium 5 described above conprises, for exanple, a
substrate, and an uneven pattern provided thereon, which is provided with
a pliable magnetic_layer fornmed on at he secti ons _constjtutjng the

. | t
protrusi on portiBns ltlﬁiF%%Ff’ We??ﬁabtlﬁggf %ﬁbﬂg $OrPed €7 i RLBERET Y a

rough surface forned, by use qgf a surfacing . rocess,. on at, | east the
sections of the BUbstPat &R UHiEh % ﬁ@cufo]f%ab%%hrgmrgoﬁl fliscur%ﬁ%rlshg%mﬁgen

provi ded. Here, 85 & Wlieea UICkAChLURLICERS, LOUEN JLhpubst rate i

subj ected, a process suc a texturing process perforned by grinding or

a texturing process RgLé PRArDYaliSE Qhe Gnd@RS8Ec OBankee £ Ms@¥E One Bluml 5
alternatively, a process that causes erosion on the surface, may be

enpl oyed. Furj hegesddi®etingh®id eompaisdsgr ftoRsd:@mphedidiznBseaitd, NgndGan t he
present invention may conprise a substrate, a granular material coated
onto t he secti onenefentdges:tenspenviddd eiarebor whdcR@s prosidal witihst phtabliehat
constitute at |east,the protrusion portions thereof, and a pliable
magnetic | ayer f®retieniaygirdiorgedmn av 1eapsithgciectiney eppstitndipgudie
surface is fornmed accqQrding to the surface for;n of the protrusion

portions coated PERWIVSEAR RAEAGPEr thaseaft ayhersdng g ropeh e faghe
af orenenti oned ot her m%ggeti c _transf di.um agcor di n

. . ~corre to a xo erur ma<—:$tfeor:r: e b O a(t)lt e
present inventi ofCCSIECIeRs % SORUhSPFERE T9XECEn RindVerPh &t tsgll;% F5¥med
thereon, whi f@ iﬁ::ocess, on at least the sections of the substrate on which the
pliable magnetic layer has been provided. Here, as to the
surfacing process to which the substrate is subjected, a process
such as a texturing process performed by grinding or a texturing
process performed by use of a laser can be employed, or
15 alternatively, a précess that causes erosion on the surface,
rﬁay be employed.

Further, the magnetic transfer master medium according to
the present invention may comprise a substrate, a granular
material coated onto the seci:ions of the uneven pattern formed

20 on said substrate that constitute at least ,the protrusion
portions thereof, and a pliable magnetic layer formed on said
granular substance; wherein, the rough surface is formed
according to the surface form of the protrusion portions coated
with the granular material.

25 Still further, the aforementioned other magnetic transfer

master medium according to the present invention comprises a



provided with a pliable magnetic |ayer forned on at |east the sections
constituting the protrusion portions thereof; wherein, the rough surface
can be formed according to the formation 5 conditions of the pliable
magnetic |ayer, that is, can be forned as a surface roughness controlled
by the sputtering conditions or the like, for exanple. In addition, yet
anot her magneti c TYPEREFES: PRt ¥ YRsHRUIRatdeEBr ERMgdt BherRonpr BBERR disnvent i on

conprises a substrate n. 10 uneven pattern fornmed thereon, which is
provided with a fﬁ"’l°?f\18?36’dﬂ%u% fﬂé?’@f‘? JRIBRELE 1pEekForRed Qeptolrast the

consti L1 1, (e oL SLLSLAN AL 4908, bREESRn W EoRl LAEIGRARELLS, | "

formed on the fi porous nmatefia

formed according &3 LBy Weksee (A OMedHEa" LdBRE USRI ol GEhE! - I 1

this case, it is desira at t II'm ol porous erial "have a vol une

ratio in the mangenaft3hD8Panand idr FhhGE& 1o QHERNaISLI ik, 86 pENYEn0E RO =
0.0001 to 0.1. Note that according to the magnetic transfer master nedi um

descri bed above, dstaisurdese ralhbenddsatodtiol1e@ughtisdchacedingadondB@ibAgven
surface havi ng depression portions of a depth in the 3-50 nmrange; and it
is nore preferablo thatlids, dfdepixamptein the 5-20 rimrange. Yet another
magnetic transfer master mediumaccording to the present invention is a
magnetic transfer mast¥®r adetiion % prehhedaepapethc franpéerenaster aeditmr
transferring data to ave,  nedi u wherein, the channels of the uneven

. Sl di um X
pattern are of a acfﬁrg’e‘bq O hbg REFe8enY G eAR P fGRPT Hifsu Paf¥PSt2ateer 2% he

manuf acture 10 uneven pattern formed thereon, which is provided with a film

of porous material on at least the sections constituting the
protrusion portions thereof, and a pliable magnetic layer formed
on the film of porous material; wherein, the rough surface can
be formed according to the surface form of the film of porous
15 material. In this case, it is desirable that the film of porous
material have a volume ratio in the range of 30-99%, and a surface
roughness in the range of Rp = 0.0001 to 0.1.
Note that according to the magnetic transfer master medium
described above, it is desirable that the rough surface is an
20 uneven surface having depression portions of a depth in the 3-50
nm range; and it is more preferable that said depth be in the
5-20 nm range. |
Yet another magnetic transfer master medium according to
the present invention is a magnetic transfer master medium
25 provided with an uneven surface for transferring data to a slave

medium; wherein, the channels of the uneven pattern are of a

10



of said nmedium and the surface of the protrusion portions is ground at

| east once after the manufacture and before the use of said nmedium and
then the nmediumis used. 5 Further, yet still another nmagnetic transfer
master nedium according to the present invention is a nmagnetic transfer
master medi um provided with an uneven surface for transferring data to a
sl ave medium whetRth 11 kBe NahRY engrrgrdpsdiaieiyattanthepanefactugept h

in the 50-1000 nmtan i di ate after. the 10 manufacture of said,

Irr1r3]di uﬁ] and the s P&gg r?)%HTl?lﬁ‘e ad}‘;oﬁ’%sﬁ“&ﬁac‘b(ﬂftlFB?]&”%"?@?%B"’&’E“P%%F once

after said nedi b d angd th sai.d_nmedium.ig .reused.. The

phr ase : mredi :a'ltjer%{})%zl t%fqteﬁggn%nr?ﬁf %‘%feurr ggerr%afnélfgcY%re taﬁé t???éf&r“??eéff’ﬁm in

the state occurri : er | ) L processes has been
89 Rfi hehe @ RE b&f t@lfg]{l %ﬁ% %ﬁ%xﬁ‘gﬂl WsB,

conpl eted and the nediumis capable el ng used tor perform ng nagnetic

transfer, and ghe nmedigaHRas yaelstiel aReeheMsRhetA6 ¢REAEAN Wastd? RIRGHA! |
during the course of carrying out manufacturing processes to nake a

magneti ¢ transf eracmstieng kedihePredent iiRtemg opy DCE FAgnéOic EXAEHR, mad@ek S
performed for cases such as those in which burrs are present on the
surface of the prsdiugi provyigieti oitth eh tiwvesnevefaqeatfoerigansdertivg ldake;
this grinding process differs fromthe grinding process described above.
Further, the ref dreatsiae mediwy haredandheceharnedadet 2he pafeyed natdegse of

said nedi unt can include {he_state i iately after the manufacture of
t he nedi um has b&&f 8gni)l‘:§eetp§3 éﬂoﬁ‘ﬁegg?go 1Py Tange pERediatedy afierhBest ate

occurrl n_g af tﬁf t&%ugggﬁm QQSsaid medium, and the surface of the protrusion

portions is ground at least once after said medium has been used,
and then said medium is reused.
The phrase “immediately after the manufacture” refers to
the master medium in the state occurring after a series of
15 manufacturing processes has been completed and the medium is
capable of being used for performing magnetic transfer, and the
medium has not yet been used. Accordingly, in general, during
.the course of carrying out manufacturing processes to make a
magnetic transfer master medium, a grinding process, for example,
20 is performed for cases such as those in which burrs are present
on the surface of the protrusion portions of the uneven pattern,
or the like; this grinding process differs from the grinding
process described above.
- Purther, the referents of “after the manufacture and
256 Dbefore the use of said medium” can include the state immediately

after the manufacture of the medium has been completed and before

11



been used once and before the nedi um has been reused. The nethod of using
the magnetic transfer master nedium according to the present invention is
a'nmethod of using a magnetic 5 transfer master medi um provided with an
uneven surface for transferring data to a slave nmedium wherein, said

magnetic transfeyr ster nmedium i sed after the surface of the
pr gt rusi on portiohs g‘gf* ke Eﬁﬂ/eﬁn%ﬁ?e?ﬁ%gc%ﬁngr d Hhe medidt hafice

i mredi ately after, the nmanufacture of. said nmedi.um .10 Further, gnother
rethod of bsing. (R mEgRRrTEe Fhqoasete Ehd B e b BE Ars®lo the
present invention is %ﬁ@%%ﬁod%ff H§lrﬁ3 the RADGELE C#Jaﬂ@?éfﬁna@%é& %ed'i'gﬂ' um

provided with an wuneven surface for ansferring data to a slave nedi um

wherein, said ”th%% £B8RBEYredBSt ShvdRIAbH TsiSndt@ldaeE Wingla hdtmetEf ace
15 of the protrusion portions of the uneven pattern has been ground at

| east once aft®r sfindfaBsheiteteféditnhpsobRR WSEH . anSibbled Wikkligte ®ach of
t he above-descri bed nethods of wusing the magnetic transfer nmaster nedi um
accordi ng to the tpmefentingidehtiton ac ahabe redierhodhenbin eisnittheagnetfiace of
the 20 protrusion portions of the uneven pattern fornmed on the nagnetic
transfer master nEgARSARE snafteuntiediomoidi wipd aftee et enrfaqe @ffi B¢ said
surface is marred. Here, the phrase aground according to the extent to
which said surf REOTESHR RoFtiens ofefBe WEVERLHIPFHr RthdseBf 9¥Rd 35

grinding of the sijerg%ce gg ithe Protr_us' n. q:?lrti ons: 9 theo uneyen attern
based on a predet EFifinSAChUIABEF 3 ﬁ% St FPUHPEEBE R f&Y ﬁ“lﬁ%ﬁ'@?‘ of
days which thg medi um Ras ReeN U8y method of using the magnetic transfer

master medium according to the present invention is a method

of using a magnetic transfer master medium provided with an

. uneven surface fo-r transferring data to a slave medium; wherein,

said magnetic transfer master medium is reused after the surface

15 of the protrusion portions of the uneven pattern has been ground

at least once after said master medium has been used.

Still further, each of the above-described methods of
using the magnetic transfer master medium according to the
present invention can be a method wherein the surface of the

20 protrusion portions of the uneven pattern formed on the magnetic
transfer master medium is ground a-ccording to the extent to which
said surface is marred.

Here, the phrase “ground according to the extent to which
said surface is marred” can refer to the performance of the

26 grinding of the surface of the protrusion portions of the uneven

pattern based on a predetermined number of times or a

12



or based on an inspection of the surface formof the surface of said

protrusion portions. According to the magnetic transfer master nedi um of
the 5 present invention, because the uneven pattern has been forned so
that there are no depression portions that are surrounded by protrusion

portions on all four sides, the problemoccurri en a copventi onal
magnetic transf e?”r@f’é?”*ﬂ%‘bi%&é qfs&ays "&S‘céeglg‘? imt\%lgau%a'lﬁ?ege%é’fs& air
remains in the depressi.on 10 portians sugrqunded.on all faqur.sides b
protrusion porti %ﬁsp 2t eﬁn tHe 1%?‘%“%8% s%aevguﬁ%%"ieu?r;gr%rogyl%%lgusgﬁfalcét o]

close contact apd 4g gg&%ogrﬁ)&q{ﬂoﬁgpet ween the respective surfaces has

been thereby deteriorat can be avoi ded, and the contact property

between the master anfcsbayigedlithedmiRRtie ¢ HNP¥Rthastar Red iRl o ichg t he
contact property between the master and slave nediuns, signal om ssions

can be prevens edpredeahtt hevafitdbh] oeRbusé et aishepsat ral gaabesantdited
i nproved. According to another nagnetic transfer naster nmediumof to the
present inventiose thetatbera areugh depréasionhapsrbibers tbatede 20romurnided
surface of the protrusion portions of the uneven pattern, which is brought
into contact w thy Pretstshng pradilgns csoridafedr sideshthe rseblian opdutrinbe

surface of the protrusion portions of a conventional nagnetic, transfer
mast er medi um i s*HFbEGRPRYSRIG Oned RAFRELHF t1FaRsEPa e sher TRAL uBets s he

actual surface al ea %%r‘f%&g vx\)/ni ch thhe sILllrface of . t he SLﬁe\a’% msceii ungis_ _
brought into contact -tan b&gde SHaT8ret AE 208t fcr ent " 8f the T ri cti on,
in 13 particyf arpodildhs OFEH Junlda RET WBEN=GA! d:5Y0 HMBESCAS1HT PO RS
when the master and slave mediums are brought into close contact
and the contact property between the respective surfaces has
been thereby deteriorated, can be avoided, and the contact
property between the master and slave mediums can be improved.
15 | By improving the contact property between the master and slave
mediums, signal omissions can be prevented, and the quality of
the transferred signal can be improved.
According to another magnetic transfer master medium of
to the present invention, because a rough surface has been formed
20 on the surface of the protrusion portions of the uneven pattern,
which is brought into contact with the slave medium, compared
to the case in which the surface of the protrusion portions of
a conventional magnetic transfer master medium is brought into
contact with a slave medium, because the actual surface area

25 withwhich the surface of the slave medium is brought into contact

can be made smaller, the coefficient of the friction, in

13



performance of the position determ ning thereof when both of said surfaces
are brought into close contact can be |lowered; as a result, the wear-out
period of the uneven pattern can be 5 extended. Accordingly, the life span
of the master nedium can be |engthened, whereby it becones possible to
transfer data to a |arger nunber of slave nmediunms. Therefore, the costs
incurred in perP¥rtfichdarmihet cecurringreetvwesn s9ddrigguredacahdusiad &PRat t ed
sl ave nmedi uns ' can be provided at a |l ow cost. 10 Further, after the sl ave

medi um has been BYURFRERFHI EPBRPSIELAR AatefmidiachERpEeiePRBAUMR &hd t he

transfer has been effected, there are cases.in which it is . difficult to
peel the slave nEMiUFFIFISHHA Fﬁge?ﬁ"ﬁgé‘? SR GRS n%?c EHhES naESSary to

apply an excessiye g . Ohe [iaGELO (REEES lod Bfe %ﬁx%g AldALRelHPbe 15

al t hough this excessive force is sonetines the cause amage to the

nedi uns, accos di geedrRebNadioeaehdly,N¥EONI128, sddn bR&HAChESer RART@Lcagur face
area between said two nediuns is snall, an effect is produced whereby one

potential cause 1 1dagtigmdd) wairdbiert B8BomdsSpeddibileatedraRbkeat dhta feur t her,
by form ng a rough surface, because it beconmes easy to renove air when the
sl ave nmedi um i s #deught number ofsiseecediant . Thetdforke thestertsmiakummedt he
contact characteristics between the respective surfaces of the master and
t he sl ave nedi unitperfrenipgmgvedti@yrangfes\epdetinivccdonpdprefognatted

characteristics, the occurrence of si gnal om ssjons can be prevented, and
the recording quitdiey"GRiEMe AR PR EEPV LS iaInal 1O #°EEn be i nproved.

10 Further, after the slave mediumhas been brought into close
contact with the master medium and the transfer has been effected,
there are cases in which it is difficult to peel the slave medium
from the master medium, and it becomes necessary to apply an
excessive amount of force to effect the separation thereof;

15 although this excessive force is sometimes the cause of damage
to the mediums, according to the present invention, if the actual
contact surface area between said two mediums is small, an effect
is prodﬁced whereby one potential cause of damage to said mediums
is eliminated.

20 Still further, by forming a rough surface, because it

| becomes easy to remove air when the slave mediun is brought into
close contadt, with the master medium, the contact
characteristics between the respective surfaces of the master
and the slave medium can be improved. By improving these contact

25 characteristics, the occurrence of signal omissions can be

prevented, and the recording quality of the transferred signal

14



According to yet another magnetic transfer master nedium of the present

i nvention, because the surface of the protrusion portions of the uneven
pattern formed on said nedium magnetic 5 transfer nmaster nediumis ground
at | east once after the manufacture thereof and before said nediumis used,
even if the surface of,said protrusion portions is marred, the marks
thereon can be ﬁ?ﬁb?gleRFQYﬁg‘grinding process and the nmedi um can be

R ek e

yet another magnetic trans e present 1nve

because the surfage.pf pkégenuo[flmg&ahﬂpb%egaé@@ﬁe%gxrw@e YRR, RALLSE Bn

formed thereon is ground at |east once after said nmedi um has been used,

and then said Mgl Abh§ JEUREdineQ¥R bdthebherortbl Ak shod Medfiuh dMddnetic
protrusion 15 portions is worn due to usage, or has been marred by dust or

ot her forei gn sati@nhsFeatndidsrathaedi§ hprorhg, at Heastr f e attat echecan be
restored by the grinding process and the nedium can be nade available for
reuse havi ng a desimudbtensuthacefsamt befmcoatd ngdiwn theisedt kognoiff tké ng
the magnetic transfer 20 master medium according to the present invention,
because the . magifiege ofarigrotayson pehionsiis naragdatbemarks Wereake of
the protrusion portions of the uneven Pat_tern forrregpéhtreon has been

ground at |east JiCePPniRRAVELCPY e BFinH@IBRuTeit medi g f2i B

even for cases in which,the surf.ace of _said. 2 rQtr.usio rtions is
marred, said rnedipurr(ﬁvil‘éect}‘Jsjgo gls?er%avslélf’da C?reasﬁfgg%%vsémggé‘% er:g%%\‘/ed by the

grinding procggs, Wherghy, lqlinglQ BEEOGE L PARTHRL GrdoRe®bl &iandr bt G sBUAl I 1Y
magneti c transfer.
medium of the present invention, because the surface of the
protrusion portions ¢f the uneven pattern formed thereon is
~ ground at least once after said medium has been used, and then
saidmedium is reused, even if the surface formof said protrusion
15 portions is worn due to usage, or has been marred by dust or
other foreign matter that has adhered thereto, the surface state
can be restored by the grinding process and the medium can be
made available for reuse having a desirable surface state.
According to the method of using the magnetic transfer
20 master medium according to the present invention, because the
. magnetic transfer master medium is used after the sﬁrface of
the protrusion portions of the uneven pattern formed thereon
has been ground at least once immediately after the manufacture
of said medium, even for cases in which the surface of said

25 protrusion portions is marred, said medium is used after said

marks have been removed by the grinding process, whereby it
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Further, in this way, the master nediumcan be used repeatedly; as a

result, the |ife span of the-master nedi um can be | engthened, whereby it
bécomes possible to transfer nagnetic data therefrom5 to a | arger number
of slave medi uns. Accordingly, the cost incurred in the magnetic transfer

[ hy. it b ; ible. i.d f tted
Fave modi ume at Shoshaffibg! to RERER = 15 o E?d%%%%tﬁ%ﬁ%éﬁ%%gfof
. | T . i B
vonti on, | bocauss AaTt enana a7 Faksparel BeAEGR cah i bied PERRIGRINI .,

the surface of theg Pretils! Ok POFd 5050 Phnt REsHOENER: AL ELD eH&‘éneB‘éﬁ,”.

ground at | east once after said nedium has been used, even for”cases in

whi ch the surfacensirabg iafbeindsPoRbibsé 86 tanpeét h@fsetis MY titerdys t O
usage, and including cases in which said surface state has been marred by

dust or ot her ¥ ort®i gnlargdmmnumbémtothalaas hedddns harebodisfiyd aRdido®ti s used
after said marks have been renmpved and the surface state thereof has been
restored by the igcungpddnprhsceagnetincmaipgfet operaties Eusbe g, taheobbai n 20
a high quality magnetic transfer. Further, in this way, the master nedium
can thereby be usedPPEPER @EF§ibithdrepyotite Preformashed ofl avremedismer atredi um
can be | engt henedaz land the and it becomes possible to transfer magnetic
data therefromto aOVSFgPerr’wenunber of slave medi uns. Accordingly, the cost

incurred in the 25 magnghihG.tr e ' cut. ereby |t
becomes possible to pr ov:h%g' Sggé%g#gff%égét}h%\%e&%a?%ﬁsuséf’g\gn omv%¥‘etﬂ’(f ce.
16 BRI EF DESG8I Pirehls £ MdetPRAWIYER according to the present invention,

because said magnetic transfer master medium is reused after
the surface of the protrusion portions of the uneven pattern
has been ground at least once after said medium has been used,
even for cases in which the surface state of said' protrusion
16 portions is worn out due to usage, and including cases in which
said surface state has been marred by dust or other fqreign matter
that has adhered thereto, said medium is used after said marks
have been removed and the surface state thereof has been restored
by the grinding process, whereby it becomes possible to obtain
20 a high quality magnetic transfer. Further, in this way, the
master medium can thereby be used repeatedly; whereby the life
span of the master medium can be lengthened, and the and it
becomes possible to transfer magnetic data therefromto a larger
number of slave mediums. Accordingly, the cost incurred in the
26 magnetic transfer operation can be cut, whereby it becomes

possible to provide preformatted slave mediums at a lower price.
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Figure 1 is a drawing of a perspective view of a master nmedium and a. sl ave
medi um Figures 2A, 2B, and 2C are drawings illustrating the basic
processes of a magnetic transfer nmethod, Figure 3 is a drawi ng showing a
perspective view of the surface formof a portion of the uneven pattern
formed on the surface of the master nedium of the first enbodi ment of the
present invention,. 10 Fi gur eBRIHFSDESCRIPMINY G OWENDRAWINSSSpecti ve vi ew of
the surface formof a portion of the uneven pattern formed on the surface
of the master nedi um oFigyre detoraddeaboi pEm refrspeetiver vdentofi aveartiean,
Figure 5 is a perspective drawi ng show ng the main sections 16 of the
magneti ¢ transf er™edigar ards® 1S3AVREMHBM ng a magnetic transfer utilizing

t he master medi um accog,ggi;n to one of the enbodi man'&i?of t he. present

invention, Figure 6 is g Rn B A AFeFEHRABI L Srs R L RE P6IBRSAC body
shown in Fig. gl, Figure IS _a cross-sectional, drawing of a portion of -
the naster rreséi Lf?n'ﬁ‘oogfesgﬁg ?%iar d*ENDod ?fﬁ%?s of fnﬁéh ({'esent i nventi on,

Figure 8.is a draw ng ChHOBS-S i . t.l t di um
of the fourth enbodi rreﬁ%glgﬁ‘e ?h£§|§r ggée*nl(t}% ?frll(\)/vglrﬁ(%réé}%ggtﬁ%%ee §i<§f§?{3
drawi ng of a crossuFeeki f8kmPbraa RREELON oFf thd NRUBS ¥ tBBA #9BRE shenki fth

enbodi nent of the present 17 invention,
surface of the master medium of the first embodiment of the
present invention,.

10 ' Figure 4 is a drawing showing a perspective view of the
surface form of a portion of the uneven pattern formed on the
surface of the master medium of the second embodiment of the
present invention,

Figure 5 is a perspective drawing showing the main sections

15 of the magnetic transfer apparatus for performing a magnetic
transfer utilizing the master medium according to one of the
embodiments of the present invention,

Figure 6 is a drawing showing a breakdown of the conjoined
body shown in Fig. 1, |

20 Figure 7 is a cross-sectional drawing of a portion of the
master medium of the third embodiment of the present invention,

Figure 8 .is a drawing of a cross-section of a portion of
the master medium of the fourth embodiment of the present
invention,

25 Figure 9 is a drawing of a cross-section of a portion of

the master medium of the fifth embodiment of the present

17



Figure 10 is a drawing of a cross-section of a portion of the master nedium
of the sixth enbodi nent of the present invention, 5 Figure 11 is a draw ng
of a cross-section of a portion of the master nedium of the seventh

enbodi mrent of the present invention, Figures 12A, 12B, and 12C are
drawings illustrating the method of using the nmaster nedium of one of the
enbodi nents of 10veMdopresent invention, and Figure 13 is a drawing of a

perspective view of the uneven pattern of a conventional naster medium
DESCRI PTI ON OF THE PREESRREDOEZBen nvms ofe rgiofarsetionef greedireet
enbodi ments of the present 15 invention w be described in detail with

) Wil ,
reference to thetBEtANEY BRI GE. the Sdrth spbogiment Gfothe KSRt

magneti c transfe{1 ér?tri tnransferring data by use of a master nmediumto a
sl ave medi um wi | FH8 e>?p|'ai ned with reference to Figs. 1 and 2. 20 Fig. 1

shows a perspective Viegol 13 ol QVE-RALE 2 Adds JBS8h SPd iR 182 4.
r e, a e.g.,

The slave nedium2 is, for exanp | exi bl e di sk, a di sk shaped

recordi ng nedi umgga MaveROmedidiBr 2bhd isketndt dbBatRiftebrPORd idRsbher eof

wherein the recording nmedium 2a conprises a di sk shaped, non-magnetic base
25 2c forned of anfémedionl, e pol yester sheet or the like, which has forned
on both faces thereof,a recording surface 2d and a 18 recording surface
2e, respectively, whi dhgares ddah ¥2®, nead d2C are drawings illustrating the

method of using the master medium of one of the embodiments of
10 the present invention, and
Figure 13 is a drawing of a perspective view of the uneven
pattern of a conventional master medium.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the preferred embodiments of the present

15 invention will be described in detail with reference to the
attached drawings. First, the basic processes of a magnetic
transfer for transferring data by use of a master medium to a
slave medium will be explained with reference to Figs. 1 and
2.

20 Fig. 1 shows a perspective view of a slave medium 2 and
master medivms 3 and 4. The slave medium 2 is, for example, a
flexible disk, e.g., a disk shaped recording medium 2a having
a hub 2b fixed at the center portion thereof, wherein the
recording medium 2a comprises a disk shaped, non-magnetic base

256 2c formed of a flexible polyester sheet or the like, which has

formed on both faces thereof a recording surface 2d and a

18



a magnetic |layer. Here, although a flexible disk has been used as an
exanpl e, the slave nediumis not limted thereto; the master nedi um
according to the present invention can also be used for 5 magnetically
transferring data to a hard disk. Further, each of the master nediuns 3 and
4 are formed of a hard material as an annul ar disk, and is provided on one
face thereof wirhcerdingnstefaceabe, beespeatlcaiyt agkidn aphi e¥rthdornedwt

formed a micro uneven pattern that is brought into close contact 10 with
the recordi ng suffRREPete laygrodiege. tHdhepghe fieniprediskrhas bgepatsefedi uns

3 d 4 h f d t.h d I
e
2e 01, L1, 112 BRALATL o HORPEF L Okonl 081 BES S S8° o

exanpl e, the 15 unéven pa orne regi on

encl osed by the fasladdaiig ehauleliidg dacd J! ﬁaw%ﬁlthough the naster

medi uns 3 and 4 shown I n 1 conpri'se respective substrates 3a and 4a

on each of which an U@Q¥€Elen0,aéé&l Bfi tthel REIRG: meBiffhsPS iaah| £ aPBARRREE JraYer s
3b and 4b fornmed on the uneven 20 patterns, respectively, for cases in

whi ch t he substr atlea-@amattetial e snlshiaie ddakaedf or pedviefedaod ehe cdmrgnet i c
material such as Ni or the like, it is possible to performthe nagnetic
transfer by usetbérenf yithe tuarstfeatdatat begwhgrsurfiaceian nbichmbeedsani |y
required that the magnetic |layers 3b and 4b (pliable nagnetic 25 |ayers) be
provi ded. Howeveformgd a“H‘ﬁﬁﬂé‘PFﬁerP ByEretathatgl ¢ boerohtatiiet £ %aﬁtes is

PL;;/. Sg? Casggghe[ %%ér%%gt Isé:rfacest ££nasnfde5e gfn tge gfa{’\;eogne 1um lgot €
The master mediums 3 and 4 have an uneven pattern formed thereon
correspon&ing to the lower recoxrding surface 2d of the slave
medium 2 and the upper recording surface 2e of the slave medium
2, respectively. Taking the master medium 3 as an example, the

15 uneven pattern thereon is formed of the donut shaped region
enclosed by the dotted line shown in Fig. 1. Note that although
the master mediums 3 and 4 shown in Fig. 1 comprise respective
substrates 3a and 4a on each of which an uneven pattern is formed,
and pliable magnetic layers 3b and 4b formed on the uneven

20 patterns, respectively, for cases in which the substrate 3a and
the substrate 4a are formed of a ferromagnetic material such
as Ni or the like, it is possible to perform the magnetic transfer
by use of only the substrate; therefore, it is not necessarily
required that the magnetic layers 3b and 4b (pliable magnetic

256 layers) be provided. However, if a magnetic layer having good

magnetic properties is provided, a higher gquality magnetic
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substrate is formed of a non-magnetic material, it is necessary that the
magnetic | ayer be provided. Still further, if a protective film such as

Di anmond- Like 5 Carbon (DLC) or the like is coated on the top layer, this
protective filminproves the contact durability, enabling the perfornmance
of multiple magnetic transfers. Also, a silicon |l|ayer applied by a
sputtering procesernsiferhean jbee peafoimedpr Botalddat aformragnsiein wiyeh Yfe t he
DLC protective layer. 10 Figs. 2A, 2B, and 2C are drawings illustrating the
basi c processes®§strpse igghemed of afvmePameHemakairE: A hecaestaewy

medi um according, to tggdlgr esent jnvention. Fi 2A illustrates the process

i Fig.
wherei n a magnet P25 i% ?%n%ﬁl FRYPY ﬁ?eoﬂ’émﬁid%gcti on and the slave medium

is initially magnetized, w th _direct _current .15 netism_Fi.q. 2B_.
illustrates the pr oceggl ef}%?l!her[’héfr?agwf%?“trlrg ir%%masnu %tﬁse d% Ié‘%%%sldcleum are
brought into gl o nt net.i il di i j

direction opp%si ?%k%\ogl t( g‘%) %t\l}vﬁi C t%té ?%%%eiﬁa?nn%geﬁgt%c%égpdkeé%
applied. Fig. 2GidddéztvatBdmt hphaberraf E@ﬁtéd%edﬂﬁﬂﬂqtiltﬁ, tdraB3 iRy thas been
20 perforned. Note that in Figs. 2A, 2B, and 2C, as to the slave nedium 2,
only the | ower fpeefaraancdior) naltipiee mdgnétier epdnsSersshalwo, Bheibhcc
outline of the magnetic transfer nethod is as follows. A shown in Fig. 2A
first, an initialaysgrenliiedfhyed dpuReding drocaepd b ddetld kehmnsheaprowmigidum 2
in one direction of the track direction, whereby the initial magnetization
of the slave 202%rét YRTEH rger @Gr"rb@nPLﬁWthY? ddyers effected. Then,

as 10 Figs. 2A, 2B, and 2C are drawings illustrating the basic
processes of the magnetic transfer method utilizing the master
medium according to the present invention. Fig. 2A illustrates
the process wherein a magnetic field is applied in one direction
and the slave medium is initially magnetized with direct current
15 mégnetism. Fig. 2B illustrates the process wherein the master
medium and the slave medium are brought into close contact and
a magnetic field is applied in the direction opposite to that
in which the initial magnetic field was applied. Fig. 2C
illustrates the state after the magnetic transfer has been
20 performed. Note that in Figs. 2A, 2B, and 2C, as to the slave
medium 2, only the lower face recording surface 2d thereof is
shown.
The basic outline of the magnetic transfer method is as
follows. A shown in Fig. 24, first, an initial magnetic field
25 Hin is applied to the slave medium 2 in one direction of the

track direction; whereby the initial magnetization of the slave

20



shown in Fig. 2B, the recording surface 2d of the slave medium 2 and the
transfer data bearing face of the master nedium 3, which is the coated
nicro uneven pattern forned on the substrate 5 3a and coated with the
magnetic layer 32, are brought into close contact, and a transfer magnetic
field Hldu is applled inthe track direction of the slave medium 2 opposite
the direction i maueh{dredtnrerzantnagaratization)d i6 affeetashplhen, asher eby
the magnetic transfer |s carried out. As a result, the data (a 10 servo

signal, for exanpif&F cth rFégpozr?dl HEF trSCPﬁ%l%é’&’é??cﬁa??‘é’rfnth%ﬁ Fﬁ% %3‘“

b f t er
Fecor ded on ¢ he rragangt HRE Regsp it ﬁgd%a %%@”n?? fate atlls MtER St i Medi um
2, h Fi f

Face recording suttighcte B Soafl nfsy 880k 80 108 i She Sindetre ove!
medi um 3; howgversa a@¢ c8ReU Wk fh Ehg'ma%neiﬂ,elﬁf&e@ﬁ ace b&%ﬁ&ﬁ@'lﬂﬂo%%&éce 2e

and the wupper nmaster nedium 4 are brdught cl ose contact and the

magneti c transfercdntapef f@idmadeidhdrle sayRtABNARI1d KRE 1AGRBLI&T it ansfer
to the upper and | ower face recording surfaces 2d and 20 2e of the sl ave

medi um 2 can be perikcsrdixkatdoousf ekl ylawy medibgmuenbppbiiteonbefl dicecaton
time. Further, even for cases in which the uneven pattern of the master
medi um 3 is a nedat Wpéchdiheeinitidemogpeisia dield thiat vat appiéepositeireby
pattern shown in Fig. 2B, by reversing the* above 25 described directions

" whi ch the i ni (%41 PARFRET LEAMeERR 43 ﬁarlawdi PRE- PPahsrEr! tmdherdate (@1 d
U e PR 1S SR Ay SlandR) DR, TRIDSIAGR! L chEARRVER 2 20
of the data bearing surface of the master medium 3 is magnetically
transferred and recorded on the magnetic recording surface (the
track) of the slave medium 2, as shown in Fig. 2C. Here, an
explanation has been given fér the lower face recording surface
15 2d of the slave medium and the lower master medium 3; however,
as shown in Fig. 1, the upper face recording surface 2e and the
upper master medium 4 are brought into close contact and the
magnetic transfer is performed in the same manner. The magnetic
transfer to the upper and lower face recording surfaces 2d and
20 2e of the siave medium 2 can be performed concurrently, or
sequentially one face at a time.
Further, even for cases in which the uneven pattern of the
master medium 3 is a negative pattern, the opposite to that of
the positive pattern shown in Fig. 2B, by reversing the above

25 described directions in which the initial magnetic field Hin

and the transfer magnetic field Hdu are applied, the same data
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the initial magnetic field and the transfer magnetic field, it 1is
necessary that a value therefor be determ ned based on a consideration of
the coercive magnetic force of the slave nedium5 2, and the relative
magnetic perneability of the master and slave nediuns. Next the uneven
pattern formed on the master nediuns according to the enbodi nents of the
present inventi onamibdd mbgnetdxplay nednsfexreddamhdedostaiv potspaeiti ¥e to

drawi ngs of a portion 10 of the uneven pattern formed on the master nedi uns
according to thth¢iindtiahedagaetind fisdbdhddhestsinsifhe nmoasthe fiskdntiton.
According to the uneven pattern formed on the naster medi um according to
the first enbodi fBrRecsiS§ARY i thati §. valuet fhexgiprhbe \detesmined drasedt P of t he
track pitch of the protrusion portions, 15 11 thereof is forped so as to be

shorter that theCPPSRIETAFEPh OB ERREOEFE TRPGINAHE PITPESSTRS b1 T W
surrounded by.th QL rusi.on. portions occurr.l in e convent i |.__uneven
pattern shown5i nSFﬁgfio% rleS.L au%‘g%m?%ne%éf pﬁf@%@%{ﬂitﬁf Q[f}fé SRRy ST @ do%‘a;aﬁ'r% shown
in Fig. 3. By fopgifg.,dihe protrusion portions 20 snmaller than the width
occurring in the conventional pattern P, although a signal smaller in

wi dth than that occur INEQS fi.Hé_ uhéﬁerﬁ%ft%é\irﬁ mhe@%r{ @hl hSsdar H{_Séitﬂ{b t he
track on the slave nedium if this width is the sane as the width H of the

magneti ¢ head t hatordadstothet dibiigaats of tie psbayer Mrdention RELE bes 25
no deterioration of the C/ N of the signal formed within a single track.
However, Wi thin ekpléigedeEigat 3 and 4 sdow parepstying dravindgsopfredpertizs t o

straddl e tracks (e.gﬁ, bur st si%nals ; regarding
10 of the uneven pattern formed on the master mediums according

to the first and second embodiments of the present invention.
According to the uneven pattern formed on the master medium
according to the first embodiment shown in Fig. 3, the width
W1l in the direction of the track pitch of the protrusion portions
16 11 thereof is formed so as to be shorter that the track pitch
P. Accordingly, the depression portion 72 surrounded by the
protrusion portions occurring in the conventional uneven
pattern shown in Fig. 13 is used is not present in the master
medium shown in Fig. 3. By forming the protrusion portions
20 smaller than the width occurring in the conventional pattern
P, although a signal smaller in width ﬁhén that occurring in
the conventional pattern is formed on the track on the slave
medium, if this width is the same as the width H of the magnetic
head that reads out the signal of the slave medium, there is
26  no deterioration of the C/N of the signal formed within a single

track. However, within the formed pattern there are signals
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a signal on the slave medium corresponding to a protrusion portion that
has been forned to straddle two tracks on the master nedium although a
signal one half the width of a conventional 5 magnetic head has been
readout within a single track, because in the case of the current

enbodi mrent the width of the signal to be readout is smaller than one half
the width Wof thimedmsetacto beéadddicheraskiss(ea ogpedsirbt Isiipyaldiat redeerdThil wil |
be deteriorated. However, the nmaster nedium according to the current
enbodi ment 10 has sdenal muy dhedsbave hatdivhaozoasprdisbatact erprisionpet ween
said master nedium and the slave nmedium are inproved, whereby the

occurrence of si Q?P&ltlﬁmtéléi:m%?é%H‘ééﬁloai‘%ra&@%?éwéﬁé?@%s °P§h§6‘&|§F§§sed
and the problemof g det tlon of the .portion of the signal
o com i  chagn &r“‘i“?la"%?gﬁ‘glif $e &8 5F A ebbuattionat ne
tt f d th d he d h
T P I S TR i Y SR

single track, eac, ﬁ saVBel fhe B@rp%(x{tegfnb n%tth?e WLaek JH LD dignbpr med

so as to be 20 shorter an each track pitc P as to a protrusion portlon

22, which is fordgese $8adsut! Os shi A Endnond B@Pﬂ<§he ih@c i dieh nMBndgnetibe
direction of the track pitch is forned so as to be substantially the sane

as the track pitdlead, tHwrer eaagsosishbBilitfys ohatishert/moritlilos deawtingrade@if er ent
| engt hs have been formed 25 in this manner is t-o suppress the deterioration
in the N occuriaweyer n thiamfsdiem refdiphcaaaeeddng fat the auerssdr eibnginent he

23 first enbo |rrent descri bed above:; according to the form of the
1 has been improved so that the contact characteristics between

said master medium and the slave medium are improved, whereby

the occurrence of signal omissions due to contact deficiencies

is suppressed, and the problem of a deterioration of the C/N

of a portion of the sigﬁal is minor in comparison to that of
_15 a signal omission.

According to the uneven pattern formed on the master medium
of the second embodiment shown in Fig. 4, regarding a protrusion
portion 21, which is formed within a single track, each width
W2 in the direction of the track pitch is formed so as to be

20 shorter than each track pitch P; as to a protrusion portion 22,
which is formed so as to straddle two tracks, the width W3 in
the d;rection of the track pitch is formed so as to be
substantially the same as the track pitch P. The reason that
protrusion portions having different lengths have been formed

26 in this manner is to suppress the deterioration in the C/N

occurring in the form of the uneven pattern according to the
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uneven pattern according to the current enbodi mrent shown in Fig. 4,
deficiencies in the contact between the master nedium and the slave nmedi um
do not occur, and the magnetic transfer can 5 be carried out without
incurring a deterioration of the CN Note -that the uneven pattern forned
on the master nedium according to the present invention is not limted to
t he uneven patt &inst cobodinent desaibedabovenmgcoedbm tendwdfaenes the

descri bed above; any pattern from am)nrgtpt he conventional patterns_wherein
10 the positi onsuaFV%P%ﬁt%}”é’p?%%ﬁg 68 Fd’ﬁ’é’r%ﬁ‘ FW“&WW BtiruEi%n
portions on all sides_are npde . formin i on of one, or

hore of the prot s %ﬁ%%&??f%%sm e frontat i thedfie t‘rh 2 nRgte susrdmet
depr eSS| on portl %H Iél cut m%&\?xna pro S otcgugr OVICfghgt r%;é%q[]re ng?g}__l

sai d periphery that 1 f Usi’on’ portion oW ng

rel ease of aig BQEE 1&%'&1 o&f"h‘%ﬁo&é%cu'f‘?iﬁd %afi&‘één%riﬂ%h fd tHEg(f""ﬂ\f' C

transfer nmethod wl alned. Fig I'S a perspective view

mai n sections of the mer@{atCtmé ARSTE! pARPAFAEYBEL 68T Had R OREIRIm t he
20 enbodi nents of the present invention in the transfer state. Fig. 6 is

an expl oded perspecttdimgviewhefprebentdnyentiect odyt ddedted ng tHeoubdreerf i r St
enbodi nent. The magnetic transfer apparatus 1 shown in Figs. 5 and 6 is a
magnet i ¢ transf epabppersaeemrchag ipdbediimst dodisecord dukodixgent b el toileasus
transfer: the master nediuns 3 and 4 are brought into close contact under
pressure with thébﬁ'}‘.’)?rePnﬁﬂétF%Fro@am‘?%BP%ilcﬁﬁv%rtﬁlpaéé§a6Fe¥%W§?ﬁﬂé’

medi um 2, reiBecumgelcys:Ltlons at whlch depression portions surrounded by

protrusion portions on all sides are made into a form in which
a portion of one or more of the protrusion portions on the
periphery of said surrounded depression portion is cut away so
as to provide at least one portion on said periphery that is

15 not a protrusion portion, thereby allowing the release of air
therefrom, can be used.

Hereinafter a specific magnetic transfer method will be
explained. Fig. 5 is a perspective view of the main sections
of the magnetic transfer apparatus according to one of the

20 embodiments of the present invention in the transfer state. Fig.
6 is an exploded perspective view of the conjoined body according
.to the first embodiment.

The magnetic transfer apparatus 1 shown in Figs. 5 and 6

is a magnetic transfer apparatus that performs double sided
25 simultaneous transfer: the master mediums 3 and 4 are brought

into close contact under pressure with the upper and lower
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a conjoi ned body 10; while said conjoined body 10 is being rotated a
transfer magnetic field is applied thereto by an el ectronagneti c apparat us
5 (a nmagnetic field producing 5 apparatus) disposed above and bel ow t he
conj oi ned body 10; . whereby the data born on the naster nediuns 3 and 4 is
transferred to both the respective upper and | ower face of the slave

medi um 2 concur FeARTIAng TR faeap Gifnidtf BERKE nedinpr FeBReE IvehEr -tak¥™ast er

medium 10 3 for transferring data such as a servo signal or other data to

the | ower recor dPR§RdatReROGE 1 ehidiepd & fogd armes bogy Hhpe Peiag Sotatader

medium 4 for transferri dat a . such, as, a servq .sjgnal oy other data to the
upper recording &u ?%ﬁisefg%fmﬁﬂeetéf:a ealdrréﬁi?ﬁﬁlijedah?%ﬁ/\eéf’-%%caen pressure

conj oi ni ng nenbeglgctfptro%\éggﬁgis%%&%{é @.%oy\@rmcgg%ggié %@mnﬁﬂi&’fﬁ?t 6 for

adsorbing the | ower-ta Ium 3 and “correcting ness

thereof; an pr%p;i@é?t%s?réﬁ'%éfs‘édcwv@ BhA bdRD ke %oB?@Yﬁé’&d}o‘@yt hoan upper
face leveling elenent 7 (of the sanme configuration as the |ower ™ face

| evel i ng el enent wherdigf tiadsptdboith b ehéiftpeted REE B £1d 20 srREhEHedraaind
correcting the flatness thereof; pressure is applied to these while in the
state in which the beddpest respargive uppporandoheverhBaeod f Hdees baenmedituphed,
and the |l ower-face nmaster nedium 3 and the upper-face naster nedium4 are
brought into cl8secnowrgetlith the respective upper and | ower recording
25 surfaces of the slave nedium 2. The face of the | ower-face naster nedi um

3 and the 25 upper-f 488 SoRdPERIRPUH FOBIFISEF el Pie ~FACRTRARTRBIHT whi ch

10 3 for transferring data such as a servo signal or other data
to the lower recording surface of the slave medium 2; an
upper-face master medium 4 for transferring data such as a servo
signal or other data to the upper recording surface of the slave
medium 2; a lower-face pressure conjoining member 8 provided

15 with a lower face leveling element 6 for adsorbing the lower—-face
master medium 3 and correcting the flatness thereof; an
upper-face pressure conjoining member 9 provided with an upper

 face leveling element 7 (of the same configﬁration as the lower
face leveling element 6) for adsorbing the upper-face master

20 medium4 and correcting the flatness thereof; pressure is applied
to these while in the state in which the respective center
portions thereof have been matched, and the lower-face master
medium 3 and the upper-face master mediym 4 are brought into
close contact with the respective upper and lower recording

25 surfaces of the slave medium 2.

. The face of the lower-face master medium 3 and the
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the mcro uneven pattern has been fornmed are vacuum adsorbed by the | ower
face leveling elenent 6 and the upper face leveling elenment 7,
respectively. When necessary, in order to inprove 5 the contact
characteristics between the slave nedium 2 and the |ower-face naster

medi um 3 and the upper-face master medium4, fine pores are provided at
posi tions other t¥RFITABSR MFtaRinadiun o oppesiteutibe dircsathenarthor whdch
formed and on posj,tions not conmunicating with the suction pores

(descri bed bel ow) "8t "HREC 1HPEVERePYLETE PR HePR ISR ATe GTagHym SQrBEer

f I [ I t netrate thro t he front d hack

sﬁ(r:]? acg\s/et Ihg?egf %? ﬁ% 1§|w§95§[§ ﬁ/élceéﬁ’g?h%g Eﬁﬂeéltc%ﬁgggf‘esw&c%eo G éng| ave

medium 2 and th c ecti e L um.q citioned out

T oxper | od. a3 ioen®Cf, YeshBECARINE nell IBSLALTPEL Wdct POLEGRGE O

and the contows @fe EbRt4HICURArRALL LS SUGS ARl B 51 4GS GLiPGH za{%l%’%aéor med
ete

on the master nedium according to the present invention Is conp
suctioned out andimwpefhesmatber meoNim Gt akd8haGpPEtStdeSmas€er medium 4,
extraordinarily good. The |lower face leveling element 6 (of the sanme 20

' configuration asfinecpexsserré poevidadhbinpsdteéomniotEer ithaprintsdesh whilch he
formof a disk corresponding to the size of the master nedium 3, and an
adsor pti on surfacd6RIFThUSRER, PILESTR dafgakeen farmatdpageors positonsonghness
of Rp 0.01-0.1 umat the center.. line thereof is provided on the surface

thereof. This adsEPPUPOT 28 9sY Fhtle e8I LopRAFraetfSRcriPaphedsrhelekye
e ant Yt |0 DR AR Rl SIS R ot BRSO ¢ e
draw ng, 7 so as to penetrate through the front and back surfaces thereof;
the air between the close contact surfaces of the slave medium
2 and the surface of the respective master medium is suctioned
out and expelled. At this time, because the air between the slave
15 medium 2 and the contours of the uneven pattern such as that
described above formed on the master medium according to the
present:. invention is completed suctioned out and expelled, the
contact characteristics are extraordinarily good.
The lower face leveling element 6 (of the same
20 ‘configuration as the upper face leveling element 7) is provided
in the form of a disk corresponding to the size of the master
medium 3, and an adsorption surface 6a finished so as to have
an a%rerage surface roughness of Rp 0.01-0.1 um at the center -
line thereof is provided on the surface thereof. This adsoxption
25 surface 6a is provided with approximately 25-100 suction pores

having a diameter of 2 mm or less, and which are substantially
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t hese suction pores 6b are connected to a vacuum punp via a suction
channel that extends fromthe interior portion of the |ower face |eveling
elenent 6 to the exterior portion of the 5 | ower-face pressure conjoi ning
menber 8, which provides the suction thereof; the suction pores 6b adsorb,
under the force of vacuum suction, the rear face of the master nmedium 3
that has been broifgurm éihthe chosimaritmrzef . Wilthoutdhengushawanirc i drawinace
6a, and corrects the flatness of said master nedium3 so 10 that said

fl at ness par al.| eFBeshHucELon ROTSHC PP Girec 6ATRRGLeHabR 2 FACUTRPLUBWEER faace

pressure conjoi ni ng nmenber 8 and the ugger-face pressure cong(ogi ni n%z;rrenber-

9 are opened and3BfHdy chggned, thpk fxkgndn Fromosian dnhcivanPertiod gf |t

hi hani 15 f ast eni, hani i ch is.not i h
G 2w g, and- VhIEFET L5 oL R B TPk hS GFAOE PRARoH S oVALPE | n
one or both gf 4pe axial J:éses%r:gogéné]orl%&g M mertRESE, %ﬁcﬁ%&)&%g gy the
nut ual , predefermned presSure of each trespective opening - and ¢l 0sl ng

mechani sm On t hguQUL&KS thbF&HY €hE8NGRL05N 1R 40sd QUL 1, 20R4DF RREUESkce
conj oi ni ng nmenber 8 and the upper-face pressure conjoining nenber 9 are

provi ded bri m poebtiensdasadtion)arhé aspeCE yElOf, thdinthsker Mk BNthaka and
9a are brought into contact with each other when the closing operation is
performed so asha® bmmionbapcuglithéntoneglospocontart nith tthgh$hotiohosenk=ttat e.
25 A pin 8b is fornmed on the center portion of the |ower-face pressure
conj oi ni ng menmbefage Gani and CoapLests Wﬁiﬁ hftat@esamf gpid Fpsgpemagianct sche hub
2b of the sl%e nedium 2 so as to align t he .

that said flatness parallels that of the suction contact face

6a.

The lower-face pressure conjoining member 8 and the
upper—face pressure conjoining member 9 are opened and closed
by an opening and closing mechanism {(e.qg., a pushing mechanism,
16 a fastening mechanism) which is not shown in the drawing, and

which is provided in the form of a disk that is movable in one

or both of the axial directions thereof; these are conjoined

by the mutual, predetermined pressure of each respective opening

and closing mechanism. On the outer circumference of the

20 lower-face pressure conjoining member 8 and the upper-face

pressure conjoining member 9 are provided brim portions 8a and

9a, respectively; said brim portions 8a and 9a are brought into

contact with each other when the closing operation is performed

so as to maintain the inner portion in a tightly closed state.

256 A pin 8b is formed on the center portion of the lower-face

pressure conjoining member 8, which couples with the central
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positions thereof. Further, the |lower-face pressure conjoining nenber 8
and t he upper-face pressure conjoining nenber 9 are connected by a
rrotating nechani sm (not shown) and are rotated 5 thereby as an integral
unit. Because the nmagnetic transfer operation can be performed on a
plurality of slave nediuns using a single pair of a |ower-face master
medi um 3" and an appefuteaed theskeh 2henfi Ghe slaveinedipggapd asote e igBrhs ned
body 10: the center, positions of 10 the respective suction contact faces 6a
of the |ower facBoSHEiRRSi HFTEPEmdiEthetm dhe HEVEH o RIGS ShES SPPAg B ¥hent 7
are matched and canj oined by vacuum adsorption to the I.O\A/exge-glfba(r:e Jmaster
medi um 3 and the ﬁ%f)err-fﬁeg OB hedi<an® ?Ssruégp‘é%lf \}é‘f“?? ng n%i Htai ned
in said conjoine X t1] 1 e [y f.th
Qoéﬁﬁtﬁdeﬁf%eﬁcpﬁaéﬁgt BNl Bt BhEG )" dn8 ade Bolie

mediumis perforne ower -f ace ~pressure conj ol ni ng nmenber 8 and

the upper-facg PERSSMIE asCAR Qidlghgy NEIXRer 9 are in the separated state.
After the center position of thé slave nedium2, to which an initial

magnetic field has beegaapplhethdgnebdyaReistdtr Ope@ratibadanobe @brEdendd ack
20 direction, is aligned, and said slave nedium2 is set, the |ower-face
pressure conj oi nbnga Enireil i 8y arfd slaree upppidnmé acd ngpa esisigle paiy oifnang nenber
9 are brought together and cl osed, whereby the master nediuns 3 and 4 are
brought into cl osewenrfiaget mastierhmediany 8 syt ap\vuppeschrch ngster medewm & t he
sl ave medium 2. 25 Then, by the, novenent of the ugger and | ower

e

el ect romagnetic Wéblbdﬁegf“ﬁg f© shgcqHeingd drdHt 1 thRCUERF RITFLBBYPELO,
the upper 2§oand, | ouer [2e6s QlciBf GoRLoLNEdRo8Y dP RBPISASN shbe
respective
leveling element 6 and the upper face leveling element 7 are
matched and conjoined by vacuum adsorption to the lower-face
master medium 3 and the upper-face master medium 4, respectively,
and maintained in said conjoined state; and the setting and
15 replacing of the slave medium is performed while the lower-face
pressure conjoining member 8 and the upper-face pressure
conj.oining member 9 are in the separated state. After the center
position of the slave medium 2, to which an initial magnetic
field has been applied in advance in one direction of the track
20 direction, is aligned, and said slave medium 2 is set, the
lower-face pressure conjoining member 8 and the upper-face
pressure conjoining member 9 are brought together and closed,
whereby the master mediums 3 and 4 are brought into close contact
with the respective recording surfaces of the slave medium 2.

256 Then, by the movement of the upper and lower electromagnetic

apparatuses 5 or the movement of the conjoined body 10, the upper
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upper and | ower el ectromagnetic apparatuses 5. Wiile said conjoined body
10 is being rotated, the transfer magnetic field Hdu is applied in the
direction opposite that in which the initial 5 nagnetic field was applied
to the slave nedium 2. The data born on the surface of the uneven pattern
of the lower face naster medium 3 and the upper face master medium4 is
transferred to %‘Pfél?‘é%rpéé?‘ﬁ/éfrtéécﬂ%ﬂﬁgn%‘ijp?‘gibéo@PPFW%FB%éeﬁﬁ%‘PWZ by

the application of this transfer magnetic, field. 10 If_the hmaster, medi um
according to the"SREsaRt TR ELeFFrPeInekis AEPAERSe en- é’ﬁ’&&g spttause

th i ini. i b th d,sl di e

hdvant ageous. cont i Roddtd' FE Beind AEREL, BAC (Ppfife Randlic cielg
cont ara . i <

occurrence o Zﬁcﬂgﬁ%a?]ﬁleﬁeﬂgp&é/‘@%k%tﬁgnt g@%ﬁé:tﬁa{taﬂﬁ;vﬁ{cﬂ SndEh ﬂ%&gt ecan

.15 be prevent ed, qual 1ty e nster can be | nproved.

that here, alg hopgheahcepRhianald SpBfeddfc @RBAMIFRMHeq1WAES CirRe [d3€a BREACL | C
transfer has been perfornmed concurrently for both recording surfaces of

the slave nedi umpn tdhe bliafiskebs thanumd v petperd of ik Iogefacal hasteane
recording surface at 20 a tinme. Note that an effect whereby the position
determ nation batdisen3tdrel whstwpeanthed austemdiedivem i4s ibettagsfesrabttai ned
by use of the single-face transfer. A synthetic resin, a ceramc material,
an all oy, al unm nthf regpagtivequeearding| synfage of dhel slaye ppdiym RebY $hgsed to
formthe 25 substrate of the paster nedium The uneven pattern can be

formed by use ofa%’%tcﬁﬁ'b?‘hg°frn§f’?1%ot,raé’sﬁﬁ’|6trﬁ?gfn§5f‘i: 2t 8n met hod, or the 29
like. It is 1] ef er abl ?f tthaét mgs eerdrenga:bun( tarc]:gop ix%h]i:o cghet Qgesent invention
is used as described above, because there is no remaining air
between the master and slave mediums, advantageous contact
characteristics therebetween can be cobtained, the occurrence
of signal omissions when the magnetic transfer is performed can
15 Dbe prevented, and the quality of the transfer can be improved.
Note that here, although an explanation of an embodiment
wherein the magnetic transfer has been performed concurrently
. for both recording surfaces of the slave medium, the transfer
can also be performed sequentially, one recording surface at
20 a time. Note that an effect whereby the position determination
between the master and slave mediums is better is obtained by
use of the single-face transfer.
A synthetic reéin, a ceramic material, an alloy, aluminum,
glass, quartz, silicon, nickel, or the like is used to form the
26 substrate of the master medium. The uneven pattern can be formed

by use of a stamping method, a photo fabrication method, or the
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protrusions) of the uneven pattern forned on the substrate be in the range
of 80-800 nm and nore preferably, in the range of 150-600 nm For cases
i'n which this uneven pattern is that 5 of a servo signal, said pattern is
formed longer in the radial direction thereof. For exanple, it is
preferable that the length in the radial direction be 0.05-20 um and
0.05-5 umin thelikér clinfierprefexiabdie ridati bhe depths (phefherght eoff Hae a
pattern of this type, in which the length in the radial direction is

| onger 10 and wi PEPRIYHo8s) pfgé&he|wpeyencpatd@rastammedpen ttdensyRatBEarkshg
servo signal data. As to the material form ng the pliable nagnetic | ayer,
Co, a Co alloy (Bokpe T@BRe AL SG5RBG I, 2Bf HIre PF%%%’Sablié(: Hﬂ t&‘é i
(FeCo, FeCoN, Feli My, [FeAl Si. FeAl, FeTaN).,.N..a N _alloy 15 (N Ee), or
the like can be 8%4}%0ye6§8t%‘r EPEreasse i Wpl}!)rPlN%:rb SarPS T hPetEr S I(lg Elﬁ%ﬁ

reco, of FeCol B £TRL0YUyndll Sabh! AV eRrn TOBELIG 1BNGL: 8 (R G 2

rragneti c materi al by use a vacuum ayer orm ng neans such as a vacuum

deposi tion net hodi ract SRUHAELET FEBIRARp1 AN Q8 fibabling: fRitheks 1&&?&»’ a
metal plating 20 method, etc. It is preferable that the thickness of the

pliable nagnetianl eyerradeal naieetiange of 0520, NEdd ANJS5eyain ARl €he
preferably, in the range of 100-400 nm Hereinafter a nore detailed

expl anati on of tkércwmisgfraptinlk dicéclaiomsierisnpdeéignakdeortditng gadtelne qff esent
invention will be 25 given. Here, the manufacture of a master medi um on

whi ch the uneventhas t&Pfr figrdghorhe IRngipin Fhe 2tk ddFerilonokmbandsr use
30 of a st an‘qbngar&gtwhi%%i\{l\ﬁ tlzlllisbgax?g);(éj,l ?.Isngedl'ected as the pattern for bearing

servo signal data.
~ As to the material forming the pliable magnetic layer, Co,
a Co alloy (CoNi, CoNiZr, CoNbTaZr, or the like), Fe, an Fe alloy
{FeCo, FeCoNi, FeNiMo, FeAlSi, FeAl, FeTaN}), Ni, a Ni alloy
15 (NiFe), or the like can be employed therefor; it is particularly
preferable that FeCo, or FeCoNi be employed. This pliable
magnetic layer is formed of a magnetic material by use of a vacuum
layer forming means such as a vacuum deposition method, a
sputtering method, an ion platting method, or by a metal plating
20 method, etc. It is preferable that the thickness of the pliable
magnetic layer be in the range of 50-500 nm, and even more
preferably, in the range of 100-400 nm.
Hereinafter a more detailed explanation of the manufacture
of a master medium according to the present invention will be
25 given. Here, the manufacture of a master medium on which the

uneven pattern formed on the substrate thereof is formed by use
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First, a photoresist is fornmed on a glass (or quartz) substrate having a
snooth, flat surface, by use of a spin coat process or the like. Wile
tthis glass substrate is rotated, a 5 | aser beam (or an el ectron bean)
nodul ated in correspondence to a servo signal is projected onto the

surface thereof, and a predeterm ned pattern_is exposed on the entire
surface of the [RofoftRMRINg Perhad Wipt e 66?%?3(5%?9'c0rrespond| ng to each

frame on the circunfe enecorr ondln the pattern of .a serv 0
si gnal , which extends t AR gﬁ’g??’(ﬁfa B&?ltgl&lsseé%ﬂ quta‘rrgﬁi in

the radial direct 'u%QtEQLeer g%g?,gigag‘?%o%poéfa‘l H%%e{ %O%BQQ]E&{‘% 4pin coat

devel opnent proce€ss I's per &xposed  por phot or ési st

are removed; and ﬂ%c@éé%ﬁ"ﬁhe%&% vhﬁ\i'eng??s',"'ghw@éf%@lb@é‘}é@ef Rsf ARA40T 2
photoresist is obtained. Next, 15 the surtfacé of the uneven pattern thus

formed on the surifzaee bédm tlge & ieQeBetorflibekm) Snoutalhesd g £ordeforidenbe
process (electroformng), whereby a Ni substrate having a positive uneven

pattern is formedio aaberid sighsl riat profedthdnopeeitad awsfacef tiomrdofe and gi nal
disk. This N substrate can be enployed as 20 a naster plate as is, or
after a non- magnet bredebpemined phttdrreis eagneed onlthpeentige sunfieceadt the

| ayer has been further applied over the uneven pattern thereof. Further,
the af or ementi ondPOtBFEHiTrl £OH SRARRIG: (ROTHEOPRF COFAEIRPIOSNE Groneachs EERIRI

| disk d th d | ed forma furth
Tet 8 126 bl at i ng B SEBSS RRETER s CLURREPAA A0, Hl® TSGR Vo AAEGHD.

tt f
ﬁgt aler Bl S?Png ) hcegl COhﬁJhO?P e@treph%jqug ﬁz'tgﬂ gclataq:'lﬁﬁaf%nggr p%&{;@dof 3dcY

track in the radial direction therefrom, are exposed; then, a
photoresist development process is performed; the exposed
‘portions of the photoresist are removed; and an original disk
having an uneven pattern formed of photoresist is obtained. Next,
15 the surface of the uneven pattern thus formed on the surface
of the original disk is subjected to a plating process
(electroforming), whereby a 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
20 a master plate as is, or after a non-magnetic layer, ‘a pliable
magnetic layer, or a protective layer has been further applied
over the uneven pattern thereof. Further, the aforementione&
original disk can be metal plated to form a second original disk,
and this second original disk used to perform a further metal
25 plating process, whereby a substrate having a negative uneven

pattern can be formed. Also, a third original disk can be formed
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synthetic resin into said disk and letting the resin harden; this third
original disk can be netal platted to obtain a substrate having a positive
uneven pattern. 5 Note that after the uneven pattern of photoresist has
been fornmed on the glass substrate, etching can be perforned to form
holes in the glass substrate, whereby a substrate from which photoresist
has been renpvedb¥aketnl ebehinedheaseqenst pri@E ngandi He OFoPHEHEIGEFERY Gin
based on any of the nethods described above. 10 N or a N al|] Oéacan be

used as the mateSYEFPRIGIG SRATR 10kt $349 6‘1§’6b’§’(dr é?’&tl%&h‘énﬁe%‘fn FiRYs

doposi t1on et h5ass EFER PotEHRIng: HeeRBES 5&? R Ee ot and i on
pl ati ng met hods %@Qs@@at% ‘L‘Q%’ﬁf aﬁoé{)ﬁv@' gﬁé&g‘ @%_used to 15 formthis
o feFSh

substrate. For cases In | rate’ I s of Ni or other

ferromagneti csmat eri alyockltnat d%‘%%?tl%%{e%i?%raf:%fﬂ of PRoPBENSThdd BaSS er by
only the substrate; however, by providing a layer having good transfer

characteristics, farkeden fraveIal susmgacs, etthansten beafedFRrpea ftor fdeh
Further, for cases 20 in which the substrate is fornmed.of a non-magnetic

material, it ishotessigatiietglgmsosicketratepgiteireby|ayabsthate diromThhich
magnetic |ayer (pliable nagnetic layer) is forned by a nethod of vacuum
deposi ting, sput PEprpeesigt hambgeatiengved amaghetobtampedr papulsriretehean
surface of the substrate. 25 Note that as described abhove, it is preferable

that a DLC or oPReCTHAShEFeHrd RrIsdRn pRY OF the Befrea dssctikedha ‘éﬁtl c

layer, 32 aggd a |ubrigatlng 4248 of ¥nthE %d2d B Ml Gdre FH RR" pobd d S

metallic substrate, and any of various types of methods of
forming a metallic layer, including electroless deposition
methods, electroforming methods, sputtering methods, énd ion
plating methods can be employed as the plating method used to

15 form this substrate. For cases.in which the substrate is formed
of Ni or other ferromagnetic material, it is possible to perform
the magnetic transfer by only the substrate; however, by
providing a layer having good transfer characteristics, a more
favorable magnetic transfer can be performed. Further, for cases

20 in which the substrate is formed of a non-magnetic material,
it is necessary to provide a magnetic layer thereon.

This magnetic layer (pliable magnetic layer) is formed by

a method of vacuum depositing, sputtering, or ion plating a
magnetic material onto the surface of the substrate.

25 Note that as described above, it is preferable that a DIC

or other type of protective layer is formed on the magnetic layer,
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even nore preferable that the protective |layer be a 5-30 nmDLC film and
that a lubricating layer is also provided. Al so, a contact enhancing | ayer
formed of Si or the like can also be 5 provided. A resin substrate can
also be forned utilizing the aforementioned original disk, and a magnetic
| ayer can be fornmed thereon and the resulting product used as a naster
medium As to tHRS @silpb¥iaedirgl lareadcen Flgenbe mrovéded Fubthentdt 8 is
10 possible to use an acrylic resin such as pol ycarbonate or

pol ynet hyl met hacr§{%t BOXPRERSS=2RIEHIGT Hhit BEOWRGH I rléyeR kgp—34som DIC

B mor phous. pol y1gt AR S0ry SRR she e | ke Lo B B ok TRo o vi cw
of lubricity, di .ag@aénl%tn%plhéifaé(e 1o 505 bgaﬂj ag:h@héili&%e %«Sni Plso be .
preferabl e that polycarbonate use as sald resin nateriral.” FOor cases in

which there aree yydiqes. the |ike adhered to the surface of a formed
substrate, said burrs or the like is renoved by use of a varnish or a

polish. It is preferablsdifatubdtaaiiei Gl Qbothe MEAbI URiQRSig dHae pattern
20 formed on a resin substrate are in the 50-1000 nmrange; nore
preferably, in thhfi2efedlibnedarcigdeal Aliskgaed acndgageic Lsyanairte dvened he

m cro uneven pattern fornmed on the surface of the resin substrate to
obtain a master Yhedeamanbthe treulting paghect aspdyas ai masternmediyp.ude of a
vacuum 25 filmfarm ﬂg neans errpl_o;_{i ng a vacuum deposi tion nethod, a-:

sputtering met hod:® &R°i BiP1H BRI TG it §O oroHh ERS esin gfubsyraty (deinf a

plating met h%’ possible to use an acrylic resin such as polycarbonate or

polymethylmethacrylate (PMMA), a chlorinated vinyl resin such
as polychlorinated vinyl or copolymerized chlorinated vin'yl,
an epoxy resin, an amorphous polyolefin, a polyester, or the
like. From the point of view of lubricity, dimensional stability,

16 cost, and the like, it is preferable that polycarbonate be used
as said resin material. For cases in which there are burrs or
the like adhered to the surface of a formed substrate, said burrs
or the like is removed by use of a varnish or a polish. It is
preferable that the height.of the protrusions of the pattern

20 formed on a resin substrate are in the 50-1000 nm range; more
preferably, in the 200-500 nm range.

A magnetic layer is coated over the micro uneven pattern
formed on the surface of the resin substrate to obtain a master
medium. Note that the magnetic layer is formed by use of a vacuum

26 film forming means employing a vacuum deposition method, a

sputtering method, an ion platting method or the like, or by
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Next, a detailed explanation will be provided of an enbodi nrent of a naster
medi um according to the present invention wherein a rough surface has been
formed on the surface of the 5 protrusion portions of the uneven pattern.
Figs. 7-11 are draw ngs each showing a cross-section of a portion of a
master medium according to the third through seventh enbodi ments of the
present inventiomser e§pealiardhy. méfhodsubstrate of the nmaster nedi uns
according to the third through sixth enbodiments of the 10 present

i nvention shown in Fi giext7- 20detpided prnlaantion wiiiche ruovidedeaf pattern
has been fornmed on tpe surface thereof, and this substrate has been

obt ai ned by usE K e 6‘Pe‘b‘3<‘3ﬁﬁl“@f;?ﬁfé‘edﬁF’&ﬁﬁF?@Hﬁq?gﬁlﬁéf%ﬁrﬁég:ﬁWﬁ -
di 0 e e i men

P The Surt ace of TERETh DEPHEN T sEhe MBRsbUT CRERCEEVERE ATEerh NGRS has

been formed or t riﬁ:o%!n:'@ﬁ&rﬁtpgrt]:f’&é Df b?é(td‘ﬁr @gn g%/atlizgnOfF g”?”ijfr pr ocess

or a |laser, wheréb Yy mcro epr essi ons. rusi ons ar e

t her eon; and a pldraklfgs @Egﬂﬁﬂo%lhéwﬁrés?@-s'eéti&{ e ?Br@?&x{jo?ibg m%@e avi ng
th8 mcro 20 depressions and protrusions 15. Is to say, the pliable-

magnetic | ayer 13edpuevicdeddony tie therfiEca alﬁrdda_;a BERIAtES kAPSIinhtsubst rat e
13a having the mcro depressions and protrusions 15 has an uneven surface
(a rough surface)themregseponidient icn, s@sgectivaly . dbprsabst o andhpmnastarsi ons
15. 25 According to the master nmedium 23 of the fourth enbodi nent shown in
Fig. 8 a layer SPIgPBharaprdiagetd she Xhird rhiough Sioh egdodiments of the

10 present invention shown in Figs. 7-10 is a substrate on which
an unéven pattern has been formed on the surface thereof, and
this substrate has been obtained by use of, for examplg, the
stamping method described above.

Aécording to the master.medium 13 of the third embodiment

15 shown in Fig. 7: the surface of the protrusion portions of the
uneven pattern that has been formed on the substrate 13a is
textured by use of a grinding process or a laser, whereby micro
depressions and protrusions 15 are formed thereon; and a pliable
magnetic layer 13b is formed on said surface having the micro

20 depressions and protrusions 15. That is to say, the pliable
magnetic layer 13b provided on the surface of the protrusions
of substrate 13a having the micro depressions and protrusions
15 has an uneven surface (a rough surface) corresponding to said
micro depressions and protrusions 15.

25 According to the master medium 23 of the fourth embodiment

shown in Fig. 8: a layer of granular material 25, such as SiO»
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or the like, is coated onto the surface of the uneven pattern that has been
formed on the substrate 23a; and a pliable magnetic |ayer 23b is forned
over the surface of said granular material 25. That is to say, an °
uneven-surface (a rough surface) 27 5 corresponding to the surface of the
granular material 25 coated on the substrate 23a is forned on the surface
of the pliable ‘oratietlike] aeicodBEd cAC6OrHE Bgrfard be tmstuaeveregatinedd of
the fifth enbodiment shown in Fig. 9: a pliable magnetic |layer 33b is
forned, by use 1IBabhasbseoticeamedpniitecedstagate B3at akd a piiabhe negnthte of
the uneven pattern that has been forned on the substrate 33a; however, by
changi ng t he condp¥eBSbubRidoried eNesdite pryfasiecofpghdtdr@npayematening s
formed by use of a sg}g;tte_ring rocess or the like, the roughpness of the

surface thereof &an PRA% At FOI T, 2nEeIFP S A8 o d{hrWFPr SREFAPP A be
formed on thegsurface of the uneven attern. by thi sur{ac.e r hness.
According to Phe CRASTHPIRAP IR B SPEERe < (PR WABBHTEAE T Sohn PR H g
10: a layer of pQroyse MBiSkLH 42is-% d o8, th Jacgeof : en
e esalofd&d& 8 sot¥dRCErApd e LDRY
pattern that has E}een forrre‘c:i on the 20 substrate 4§a; and a p}h glle
magnetic |ayer 43Rghstfonapd-oygy, the surface of said porous material 25.
That is to say, a rough surface 47 corresponding to the surface form 45 of
said porous material Méor8ifProntheaindtae madibacs of thbetifithadvedmmgiet i
| ayer 43b provided over the |ayer of porous material 44. It is 25 desirable
that the vol une mshbvo iof Fidi §: popbisblranegnalicilpyes 38019 Furmadd Hyhate t he
surface roughness thereof is in the range 35
1 of a sputtering process oxr the like, on the surface of the uneven
pattern that has been formed on the substrate 33a; however, by
changing the conditions under which said pliable magnetic layer
33b is formed by use of a sputtering process or the like, the
roughness of the surface thereof can be controlled, whereby a
15 rough surface 37 can be formed on the surface of the uneven
pattern by this surface roughness.

According to the master medium 43 of the sixth embodiment
shown in Fig. 10: a layer of porous material 4 is formed on the
surface of the uneven pattern that has been formed on the

20 substrate 43a; and a pliable magnetic layer 43b is formed over
the surface of said porous material 25. That is to say, a rough
surface 47 corresponding to the surface form 45 of said porous
material 44 is formed on the surface of the pliable magnetic
layer 43b provided over the layer of porous material 44. It is

25 desirable that the volume ratio of this porous material 44 is

30-99%, and that the surface roughness thereof is in the range
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of Rp 0.0001-0.1. Note that this filmof porous material can be a film
formed on the substrate of a material differing therefrom alternatively,
the material of which the uneven pattern that 5 has been fornmed on the
surface of the substrate, such as nickel, silicon, quartz, glass,

alum num an alloy, ceramcs, a synthetic resin, or the |like, can be
subjected to a prdcBpst{d9@t-0chuses the surface said uneven pattern to
becone porous. As to the nethod of causing the surface of the uneven 10
pattern to beconme por dipfe that hiscEidmnererruspateyial septhe 2 dglnFermed or a

casting nethod; however, in order to formmpore m.croscopi c depressions and

protrusions, it % FBRcHRShEREE tHfaft Maliprdpe ceifieRing, thatedreRi deposition
thod b i ed t | ded f , th id f b

rlhod be sl o0 15 Ll 0 e et L S Lok e

t t chi i i 53 ; th

brbodi ment oot e fSHR Y end Bub TR AL SBRLIES Soen BB REUED

pliable magnetiGihayss, Juirts) MALsON AddialmSURSLI8SE, RR33amis i S manner,
20 the uneven pattern of the naster nedium can be fornmed of the pliable

magnetic | ayer S53yntRAeeqy gédlith,! Or thé IiRBScah BEehBBch3d toda prbaddLthagneti c
| ayer 53b having a rough surface 57 is formed on the substrate 53a under
appropri ate fil mdeasas ndhecondfddeossid unevehepstarennaorercoas peoawrs.ed in the
third enbodi nent descri bed 25 above; then, the uneven pattern is fornmed by
use of, for exanple, & fhotlke mebhpdf cavatahdde sptiacehaf the awgeent o
formthe rouglrb

pgttern to become porous, it is possible to employ a sintering

method or a casting method; however, in order to form more

microscopic depressions and protrusions, it is recommended that

an electrical or chemical deposition method be applied to the

molded surface, and that said surface be subjected to a wash

15 withaliquidpolymer or the like and then subjected to an etching
process.

According to the master medium 53 of the seventh embodiment
shown in Fig. 11: an uneven pattern, which is formed by a pliable
magnetic layer, is formed on a flat substrate 53a. In thismanner,

20 the uneven pattern of the master medium can be formed of the
pliable magnetic layer 53b. According to this master medium 53:
a pliable magnetic layer 53b having a rough surface 57 is formed
on the substrate 53a under appropriate film forming conditions,
in the same manner as occurred i.n the third embodiment described
25 above; then, the uneven pattern is formed by use of, for example,

a photo fabrication method. Note that in order to form the rough
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surface, in the sane manner as occurs in the case of the master nedi um
according to the third, fourth, or sixth enbodi nents, the rough surface of
the substrate can be subjected to a texturing process, a coat of granular
mat erial can be provided between 5 the substrate and the pliable magnetic

| ayer, or a porous film can be provided between the substrate and the
pliabl e magneti c surfyes, iatthe paomangry 88 Asgehs dh thee canpodi emmaster

descri bed above, for <cases in which the rough surface of the uneven
pattern is for rre&‘ed}Bmﬁc‘%ﬂ’éﬁ?"é%§°oﬁh?)o"%h@1réns AP OF RIEEBnePRAGERES, it i s

be i n the range QPeTeBINAIFEATONE ress%?%ﬁgﬁﬁ%'bm%bﬁfﬁég% st
Further, accor di rpmtcgs% e, MBSt et TBdl i 0L, EaE 0LaH S, 15, A gqg{;éé

descri bed above, “a protective |l ay can be prOV|de
magnetic layers Rk §3538%at0 afd Gl Elpéﬁeeﬁé LY i ¢l fa/ﬁarr | Sr Wﬁc\’fd%%df%r the

pliable magnetic layer, a rough surface is fornmed on fhe surface of the

protective | ayer catbe& BrovsaddBetwtitiDeite kalySErateOidLeROMiEP1¢ abhersdir f ace
of the rough 20 surface of the pliable magnetic layer; as a result, a

master medi um hawyerg, eettcough surface on at | east the surface of the
protrusion portions of the uneven pattern can be obtained. |If a nagnetic
transfer is perforned Agsionding ltragaeh qfethe mrbedingnys deschibeshaezadefer i bed
enbodi ments according to the present invention: because a rough surface
has been provi def3§fs H‘Pew@tﬁhf"a*t?er‘&?ght A ipre R thRarPeYSP PRt APTRYht act

surface 37 10 of depression portions and protrusion portions, it is desirable

that the depth of the depression portions of the rough surface
be in the range of 3-50 nm; and more preferably, in the 5-20
nm range.
Further, according to the master medium of each of the
15 embodiments described above, a protective layer can be provided
over the pliable magnetic layer. For cases in which a protective
layer is provided over the pliable magnetic layer, a rough
surface is formed on the surface of the protective layer, which
is the topmost layer, corresponding to the surface of the rough
20 surface of the pliable magnetic layer; as a result, a master
medium having a rough surface on at least the surface of the
protrusion portions of the uneven pattern can be obtained.
Ifa mégnetic transfer is performed using a master medium
of any of the above-described embodiments according to the
256 present invention: because a rough surface has been provided

on the surface of the uneven pattern, the actual contact surface
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area between the master nedium and the-slave nmedi um when the positions
thereof are being matched is smaller than that of conventional naster

medi unms; whereby the friction coefficient therebetween is reduced, and the
wear-out tine of the uneven 5 pattern of the master medi um can be extended,;
favorabl e contact characteristics, wherein it is possible to easily expel
the air between 34R@ petyran the mastezceedioh aheé thessdaveimeds hmvwheme thens
when said surfaces are brought into close contact; and it becones possible
to easily separatRPShéoradibereaherenbesrayatabed i arabler thanndpteritc
transfer has been perfornmed. Accordingly, the life span of the master

nmedi um can be Ienﬁﬁﬁgﬁgﬂ?n et Hhoreds ér%}mr@byngﬁnég}%tﬁ%ﬁ%?@lcéaﬂt be

f d. Next, h i th t di . i t th
Present  nvent | or EPPEhE, 31 of Sy | Fpd B b st obb e oF Gh¢ Poklen 5
and 12C. Fig BRA ﬂa%t_@rﬁro‘}sﬁieg{agéﬁ dit M e Lyt Yt f%r%%}lg @SLSQZB -

mediumin the state inmmedi ately after e manufacture t

a cross-secti onalchdravt &g s#ficsf whekbin Bt Ofs FodBBh Mt ®AH U dHal Aasabeen
subj ected to repeated usage, whereby the surface thereof "has becone
marred. Fig. 12ChKdwesenahermspeseitd suntaddisard e dhsBePanliisoBvefmebllemgrast er
medi um shown in Fig. 12B after being subjected to a grinding process and
in the state in wheslsaidmefanes své brgugidsiityl @losAsoplionh; and Etdpectds t he
depth d of the uneven pattern _of the master nmedium3 is formed in the
range of 50- 1000 ROSPibIteepaLlY APRAYMSIE BASEREMd thy stayaaediun phbef er  of

Egﬁr tsz\peggh()% i r]at Eggﬁetlicagganes)%%lra]ixa?se%ectarrxl ep[eerl%grljngd.ple-xlc’:ggrrdni%%lygj Jhiengi%eh ©
span of the master medium can be lengthened, and a more favorable
magnetic transfer can be performed.

Next, the method of using the master mediums according to
the present invention will be explained with reference to Figs.
16 12a, 12B, and 12C. Fig 12A is a cross-sectional drawing of a
portion of a master medium in the state immediately after the
manufacture thereof. Fig. 12B is a cross-sectional drawing of
a portion of a master medium that has been subjected to repeated
usage, whereby the surface ;hereof has become marred. Fig. 12C
20 is a cross-sectional drawing of a portion of the master medium
shown in Fig. 12B after being subjected to a grinding process

and in the state in which reuse thereof is possible.
As shown in Fig. 12A, the depth d of the uneven pattern
of the master medium 3 is formed in the range of 50-1000 nm.

25 Using thismastermedium 3, amagnetic transfer of the type shown

in Fig. 1 and explained thereby is performed. During the course
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of perform ng the magnetic transfer on a plurality of slave nediuns, as
shown in Fig. 12B, the surface of the uneven pattern of the master nedium
3 beconmes marred with marks 5 due to friction generated between said
surface and the respective surface of 5 the slave nedi um when the positions
thereof are matched, or due to dust or other foreign matter that has
adhered to sai d sfirfeadormbhg sthied magmatsic padnsfer. obfa plumst ety mddsbavenhi ch
is marred in this manner, or of which the angles of the master nedi um
becone rounded Bedbmst ragiehoyn indigoied, ttheprrfgemod whyHeeTean PrilisPer, 10
the transfer ‘accuracy becones extraordinarily unfavorable. In _the past,
when a master meff GheHasteprediyn poermesip_rifd yidh marks S dugq frictiony

t di has b | d wit redi Ther ef ,
Aceording 10t o HRTTAECoPe (1oR SEHE ASEE? i CHE AR Br {9 d B FECE Al
[ ion, b Lndi f f .
marrod, the naot S vt AegTHh REE e by {ORY EReBR LS Rt hed OB T,

portions of the ga%uSt oBEHTEL NGRS tRSGOHR HIR SRkt SR BRFkeS at

the sections shown in Fig. 12B is ground to the extent required to renove
20 said marks 5 6fasdildeunéedmiphytédn.t be PasstéOmeahawmbiyht he mdeté@dn | i ne
in Fig. 12). A master nedi um on which the surface of the protrusion
portions of the thbtwveanpeatt errpfi shichybhalingleansfstiewmas trerFngdiumlPesomes

t her eby reproduced, and can be reused. Although the depth 26 of the

depr essi on porti 5pRRdsd ehprokrden ivagnrdoverd togrerm byragdnRElgtEARS IR, it is

possible to réepe'at edly use this nmaster nedi um . .
1 the transfer accuracy becomes extraordinarily unfavoerable. In

the past, when a master medium has come to be in this marred,
etc., state, said master medium has been replaced with a new
master medium.

Therefore, according to the method of using the master

15 mediuﬁ of the present invention, by grinding the surface of an
uneven pattern that has become marred, the master medium 3 can
be reused. The surface of the protrusion portions of the master
medium that has become marred with the marks 5 at the sections
shown in Fig. 12B is ground to the extent required to remove

20 saidmarks 5 (to the vicinity of the position shown by the dotted
line in Fig. 12}.

A master medium on which the surface of the protrusion
portions of the uneven pattern is favorable, as shown in Fig.
12C, is thereby reproduced, and can be reused. Although the depth

256 of the depression portions of the uneven patter is reduced by

the grinding, it is possible to repeatedly use this master medium

39



until this depth is in the range of 5-10 nm However, because the |ower
limt of the depth of the uneven pattern depends on the width in the
direction of the track, no overall definition thereof can be provided. 5
In this manner, by grinding the surface of the protrusion portions of the
uneven pattern and reusing the master nedium the |ife span of the master
medi um can be | ertitthéntlis dhptleds i tthecramess ofoSsitbhe.- thowewef ohecahee
magnetic transfer to_a larger nunber of slave nediuns. Note that the
grinding of the dief deeendigit (Hfethe sloptibi oh therwiayes pAthara derapds Pattern
can be perforned,  re g%arL based on  an exgerientially determ ned extent to
0

whi ch the surfac e 1P e ALFSTLABrAS bR taskhdeomEe et RELNLLEL D di ng

to the nunber of tthierl[esfocr 2 gerié)vd dgri ng which the nedium has been used,
or based on the resurts G PERTAFE8" i nspections of the surface form of

the surface ofs said pryf ¢ysd ﬂan@Prgiz%Q?ﬁdﬂ?g Eﬁ@‘éh&?gcﬁ Dot et e Q8o

mast er nmedi um that has been provi de a magnetic layer, a prot ecx?i ve

layer, or the |ikprefokdi®dt O Jnd¥eh JatebeRfandbEEAUSE tIEREsHOP Mok AN ET S
are shaved off by the 20 grinding, the filnms nust be reforned. However,

conpared to the theskife sphhcdf the nmsee rmeEGnutan el DddRUchédMwereby
substrate, the cost and trouble incurred thereby can be reduced. Note that
al t hough accor di rig bescmepmdssibbé tagiemgorméhe maghetrimbdinsferdese Aabgek
above, although the master nediuns that 25 have becone marred after usage
t hereof have beemUPESt Gedlafimpdiiged, Nekrefheh threomingdiag £t the pusfees i on

and before hal\()i n%f é}% protrusion portions of the uneven pattern can be performed
regularly based on an experientially determined extent to which
the surface of the protrusion portions has become marred,
according to the number of times or a period during which the
medium has been used, or based on the results of regular
16 inspections of the surface form of the surface of said protrusion
peortions, as required.
. Note that for a master medium that has been provided with
a magnetic layer, a protective layer, or the like on the top
layer thereof, because these upper layers are shaved off by the
20 grinding, the films must be reformed. However, compared to the
case in which the master medium is formed from a substrate, the
cost and trouble incurred thereby can be reduced.
Note that although according to a method of using the
master mediums described above, although the master mediums that
256 have become marred after usage thereof have been restored and

reused, even in the state after production and before having
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been used, the surface of the protrusion portions of the uneven pattern

can becone marred during the manufacturing process, or during storage and
handling; there are cases in.which this results in a deterioration of the
accuracy of the magnetic 5 transfer. According to another nethod of using
the master mediuns according to the present invention: the surface of the
protrusion portibefs wed Hbeupeviacerd the Prrsrytionmrrices afheherdneYRt ure
and before the use thereof to obtain a favorable surface state; that is,

even for cases sFEtEE" CABREIBEMATBEN WFdD8 RSP UIT2 eI CHUPENF8ee®T s
damaged even thou Q.sai mast er nmedi n IS |tg rthe state afte}rl.%anglf.acture
and before the u f‘ﬂ%.rse@fr?g?h%nﬁflﬁg IR TRRTS &SV EH T 1PhER T g
process and the coadiiian, gf d%&%io%%fi&c%fn@ e JA%eLap! & tﬂgerﬁa%ﬁ%t&&
urther, by

beconmes possible t0 perform Tavorable magnétic transters.

agai n grindi ng t Real3rSUr{assa@hg tBANBERLF HStHYA A0 iingNheQasiBE MdBSYRD
pattern and reusing the naster medium it becones possible to performthe

magneti c transf erackorain@tdehe prohait Ofvest foe: fRbsuifice 3 thdprbtrasion
11111112112121112212121112112111111 CL M$ CLAIMS 1:. . A nagnetic transfer'
mast er nmedi um pr peicttonsvof hfheannevampategrersiuid greuhdrfteandbaranufgctiatea to a
slave nedium..wherein said uneven pattern is forned so that there are no
and before the use thereof to obtain a favorable surface state;
that is, even for cases such as those described above wherein
10 said surface is damaged even though said master medium is in
the state after manufacture and before the use thereof, the marks
can be removed by the grinding process and the condition of the
surface made favorable, whereby it becomes possible to perform
favorable magnetic transfers. Further, by again grinding the
16 surface of the protrusion portions of the uneven pattern and

reusing the master medium, it becomes possible to perform the

magnetic transfer to a larger number of slave mediums.

20

25

41



5 depre55|on portlpns therein that are conpletely surrounded by protru5|on

portions. 2. A magnetic transfer master nedi um as deflned In (‘Ialml
wherein the width of the protrusion-portions of the unev

the direction of the track pitch is fornmed so as to be n lﬂ.ﬁm#ﬂl’d
track width. 3. A magnetic transfer master nedium as def|

or 2, wherein.the protru3|on portions f A .wi t-hin a S|ngle track are'

forned SO that :t.he Wi t%thereoj in the direction of the track tch S
narrower than. sai d-track WPEPRt 1%ﬁﬁa?ﬁ@$%§?%l“8ﬁlﬂ%moaﬁ§e¢df LT

i rocton? i, AeREE N skEa O3 AGsERLTE, 30 Q%%%l%s“é%ﬁmmgéﬁ% an
210 4. A monet ¢ {1 gnsi Shel V;p%&tgpgll%g&% dedytdi! han, ~meyen surf ace

for transferring-data to-a sl erein a raoug §Ffal® is forned .

on the surfage gf Ilysg&[,ﬂséo ORQréhe%QiT:I chh haeregggﬁefetggg'?urrggﬁgﬁ b¥ng a

magnet I c transfer naster Ium as

substrate, 42 1@,_30&1;13;;,1%]11,;,;1111111111 . MS ari uneven pattern
provi ded on the surface of said substrate, and

2 A magnetlc transfer master medium as defined in cla:.m- 1,
vherein |
the w1dth of the protru81on portions of the uneven pattern
10 in the direction of the track pitch is formed so as to be narrowcer :
than said track width. |
3. A magnetlc transfer master medlum as defined in claJ.m 1,
or 2, -whe'reln | ' o
. the protrusion portions formed within a single track are -
16 ' formed so that the width thereof in the direction of the track
pitch is narrower than said track width', and |
the protrusion portions formeéd straddling two adjacent
tracks are formed so that the v.u‘.dth thereof in the direction
of the track pitch is substantially equal to said track width.
20 4. A magnetic transfer master medium provided with an P
uneven surface for transferring.data to-a slave medium, wherein
a rough surface is formed on the surface of protrusion’ |
portions of the uneven r;ai:tern.
.5. A magnetic transfer master medium as deflned in claim

5 4, comprls:Lng

a substrate,
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a pliable magnetic |layer fornmed on at |east the sections t he
protrusion portions of said uneven, pattern, i wherein s iﬂﬂ H lﬁﬂﬂ
cQresponds to a rough surface forned by use of a surfaci

| east the-sections of .the substrate on which the pliable magnetic |ayer

has been formed. 6. "A-magnetic transfer master nmediumas defined in claim
10 4, conpri.sing a s‘t‘}b’é’?‘?‘%ﬁ“é’at&ﬁrﬁﬁé'%:l‘ﬁ%?’t b spFtRAaRs B FRSEdtPace of
said substrate granul ar material coated onto at |east the sections of

the surface of ¥4 d uneven pattern constituting the protrusion portions of

sai d uneven pattern, %’Haﬁl magg?tlcnggggé fngnOcYaE gtorgggtq:\ﬁgr e& dngranullar

mat erial, wherein sal roug ace ormne ccor ace
form 20 of th r Ng

granul ar mater fcoﬁ%@%ﬁﬁﬁiin%ﬂgﬁ%tﬁﬂo(%? ?3%J}€§OQ§¥&}§§% ?%tr}?%s % neé inclaim
4, conprisimg gheylshirate, an uneven pattern provi ded on the surface of
said substrate, and 43 111~1'~1111111~11111111~ 111111 CL M

said rough surface caorresponds to a rough surface formed
by use of a surfacing p;:ocess on at least the sectioﬂs of the
substrate on which the pliable magnetic layer has been formed.
6. A magnetlc transfer master medium as defined in claim
10 4, comprlslng -
a substrate,
. an une_ax.ren pattern provided on the .surface of said
substrate,’
a granulaz_: material coated onto at least the sections of
-.15 the surface of said uneven pattern constituting the protrusion
portions of said uneven pattern, and |
a pliable magnetic layer -formed over said granular ..
material, .tflierein
said rough surface is formed according to the surface form
20 of the protrusion portions that have been coated with ‘said
granular material,
7. A magneﬁic transfer master medium as defined in claim
4, comprising
a substrate,
26 an uneven pattern provided on the surface of said substrate,

and
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a pliable magnetic |layer fornmed on at |east the sections constltutl n%w:

protrusion portions of said uneven pattern, wherein sai H“lﬂ “ H“
formed as a surface roughness, the 5 fornmation of which

the formation conditions of the pliable magnetic layer. 8. A magnetic
transfer master nmedium as defined in claim 4, conprising a Substrate, 10
an uneven pattern pravpriedlemdgnetstlhgee Rimédich atukistatiy sactidn® of
porous nmaterial formed on at |east the sections constituting the

protrusi on portcomstightiay thenpreirusddh epaxrtioandfl 3addphnatsine patteat,i C

| ayer fornmed on said filmof porous nmaterial, wherein said rough surface
is fornmed accorwherpino the surface form of the filmof porous material. 9.

A magnetic transfer master nediumas defined in claim 20 8, wherein the
filmof porous materpatdraydh S\Wélfﬁ% isafommednag [Fesyefinge roHgt@essookheand a

surface roughness I n . the range of = 0.0001 to O.1. 10. A magnetic
transfer mas?er IREAtIAT AL ¥BEFRCH Cﬁnﬁﬁ?/llcﬂﬁ‘ebﬁfthez§°€1“%ﬂ&“ £opdigiongherein -

t he r'ough. surfagg éhse gﬂléﬁ%v%gg ng &nggw ng depression 44

8.2 magnetic tran;sfer master medium as defined in claim
4, comprising |
'a sﬁbstrate,
10 an uneven pattern provided on the surface of said
| substrate,
a film of porous _mate}ial formed on at least the sections
cémstituting the protrusion portions of said uneven pattern,
and | .
‘16 ' a pliable magnetic layer formed on said film of_ porous
material, wherein
said rough surface is formed according to the surface form
of the film of porous material. o
9_. A magnetic transfer master medium as defined in claim °
20 8, wherein
the £ilm of porous material has a volume ratio in the range
of 30-99%, and
a surface roughness in i:he range of Rp = 0.0001 to 0.1.
10. A magnetic transfer master ﬁédiﬁm as fief:‘.ned in any 01.1e of
2b - claims 4 to 9, wherein ' .

the rough surface is an uneven pattern having depression
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111111211211271 1211 11121 11 1111 L Ms portions of a de FNap e m-
range. 11. A magnetic transfer master nedi um provided.. wm&ﬂﬂﬂiﬁuﬂl@ﬁﬂﬂen
surface ‘for transferring data to a-slave .medi um wherein '«

t he uneven pattern are of a depth in the 5 50-1000 nm range i mredi ately
after the manufacture thereof,. and the surface of the protrusion portions -
is ground at | ceentiopacef &f depth Ha theud-Hdt omeranger eof and before said
medi um has been used, and then said nediumis used. 12.--A nagnetic

transfer master nedi & gr 8#9paekic Wranstar magter aedium proyéded grith-an

transferring data to a slave nedium_-wherein

pattern. are of YPSYERtIPLEACE HOXSHEaPGBBr RS BiFet? Anti@varadivay (derehr

manuf acture thereof, _and, the surface of .the protrusio ortions is ground
at |east once aftertléeaicaa%%‘l gé??%?;d r?é’df"ﬁ

e 3 o 80 3k M RAREE) SelLAPR] SlnBRAGL, TRALLER, BhGY' o

wi th an uneven sur

sai d magnetic transfege BRstSle SEEEPBrotrtishith fhl@lontG gg&lﬁﬁué'%
protrusion portions-of the uneven pattern forned thereon has been ground

at | east. once idHBedhfted ¥hafiafurhBEnrdTRALFSA HE@ REDrOIdAl héuiluiEnsse of
said nedium 45 . . | 14'. A nethod of using a magnetic transfer master

URFHDE BREYPAURRYE SRS Rn i

ace 0 a sl ave um

is

érein

3egs0f the

-t he channel s of the uneven

15

medi um provi déskbeii tthedn andetdeen patitienedifer is nesegif erring data to a slave '

10

16

' 12. A magnetic transfer master medium provided with an -

uneven surface for transferring data to a slave medium, wherein

~the channels of the uneven pattern are of a depth in the

- 50-1000 nm range immediately after the manufacture thereof, and

the surface of the protrusion portions is ground at least
once after said medium bas been used, and then said medium is
reused.

13. A method of using a maénetic transfer master medium

prnv'ided with an uneven surface for transferring data to a slave

medium, wherein-

said magnetic transfer master medium is used after the
surface of the protrusion portions-of the uneven pattern formed
thereon has been ground at least once immediately after the

mnanufacture and prior to the use of said medium.



t he .

medi um wherein 5 said magnetic transfer master nedi
surface of the protrusion portions of the uneven patter
fornmed thereon is ground at |east. once after the said W n Ew
used. 15. A nethod of using a magnetic transfer master I um
defined in.claim13 or 14, -wherein the surface of the protru5|on portlons
of the uneven pattern.forned on the magnetic transfer master mediumis
ground according to the degree to which said surface is marred. 46
14 . A method of using a magnetic transfer master medium
provided with an uneven pattern for transferring data to a slave
medium, wherein
_5 said magnetic transfer master medium is reused after the
surface of the protrusion portions of the uneven pattern that
has been formed thereon is ground at least once after the said
medium has been used.
15 . A method of using a magnetic transfer master medium
10 .as defined in claim 13 or 14, wherein
. the surface of the protrusion portions of the uneven

pattern formed on the magnetic transfer master medium is ground

according to the degree to which said surface is marred.
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