18 January 2006 MAGNETI-C TRANSFER MASTER MEDI UM BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to a ggaﬁlﬁ\ge%og transfer
mast er nedi um on which a magnetic |ayer pattern has been i ef or °
transferring data to a nmagnetic recordi ng nmedi um Description of the _
Rel ated Art Generally sﬂ@%@%ﬁf}cvﬁ'W$ rASBERBMBRIUY storage nedi ums,
there is a demand for increased storage capacity and I|ow cost. Further '
desired are so-called high-speed access nediunms, which are capabl e of . |
advant ageously reading out the data of a desired location in a short tine.
Exanpl es of these nmedi uns BAHGREUNArQF di Bk sTMWVENTI @in- density flexible

di sks. So-called tracking servo technol ogy, wherein the nagnetic head
~accurately scans a narrow w Bibldr afkthe deckieavéoa. high S/Nratio, plays a
substantial role in attaining the high storage capacity thereof. A servo
si gnal, addressThiatRrsiemial inveptagncrothtesgnal a Regnetised rhak Fhracki ng
within a certain interval occurring in one rotation of the disk are

" pr ef or nER}TER L meddtun on whiohdedagrettite 1diysk patedvances PRGNebifed
transfer methods realizing accurate and efficient preformatting, wherein

t he dat a Hch zansfeorimg sigbal tooa hhenétke becoedongamgash,gr, mediumis
magnetically transferred therefromto a magnetic recordi ng. nedium have
been proposed in, for deswtiptiapantsehdivxbataddaPat ent Publication Nos.

Generally speaking, with regard to magnetic storage

mediums, there is a demand for increased storage capacity and

- low cost. Further desired are so-called high-speed access
mediums, -wh.ich are capable of advantageously reading out the
data of a desired location in a short time. Examples of these
mediums include hard disks and high~density flexible disks.
So-called tracking sexrvo teéhnology, wherein the magnétic hé_ad
accurately scans a narrow width track to achieve a high §/N ratio,
Plays a substantial role in attaining the high storage capacify

| thereof. A servo signal, address data signal, replay clock signal',
etc., used for tracking within a certain interval occurring in
one rotation of the disk are “preformatted”, that is, recorded
on the disk in advance. | |

Magnetic transfer methods realizing accurate and
efficient preformatting, wherein the déta such as a servo signal
or the like borne on a master medium is magnetically'transferred_ :

therefrom to a magnetic.recording . medium, have been proposed

~in, for example, Japanese Unexamined Patent Publication Nos.



18 January 2006 63(1988)- 183623, 10(1998)-40544, and 10(1998)- 269566.

According to these nmagnetic transfer technologies: a mast gr, quw)g havi ng
an uneven pattern corresponding to the data that is to bé t1ans rred to a
sl ave nedi gnetic recaordin medium is - prepared.’ By bringing this
mast er md#?ﬁﬁ%ﬁgﬁgﬂﬁ%ﬁﬁe W@@@%dmﬂoa'ﬂflwamd A G(IBAB b 2660 forma
conj oi ned body, and applying a transfer magnetic field thereto, a nagnetic
pattern correspdREPKRELINE thRethass meggetis $ewwe feignaldhidiow an the.
master mediumis transferred to the slave medium The preformatting can be
per f or med RRERBHIMGHTYPAY ingean elneniarepa pbeirhi ansredpd hiei MR IILr haR@iym and
the slave nedium- that is, while the two nedia remain stationary.

Ther ef ore RBatdr foike tiransdesitsideto @ péavemmdiuradaunad e t £6 Helididiigfy t he
preformat data, it becones possible to advantageously do so in an

extrenel y B¢@divn} ifeprenasederBy driimgriogethhe noisd i yeaf ulher FegREting o
transfer, it is necessary that the gap between the slave nedi umand. the
mast er medPlPF B IRRCuMiftdr m sBevausslinito dickfi &Ubdn{O1nSRIBEER) N a3 0ap
of a uniformdistance across the entirety of the respective surfaces, it

i s a generd¥PhyHed iz éreosden) vhonehdc Fiepdcthoee sy faggsmdiate phh@brit S
also inportant that uniform contact characteristics between the respective
surfaces HPTTRIRRRAHRY beridys date elwt.ig.at v tskeveok iwnen )t bosneoshotpgent
is perfornmed. That is to say, even if a contact deficiency appears on only
one porti SifFeLareriun fht et rans fepoedi bn beeosbava mediom. The

preformatting can be performed without changing the relative
positions of the master medium and the slave médium- that is,
while the two media remain stationary. Therefore not only is
it possible to perform an accurate recordi.ng of the preformat
data, it becomes possible to advantageously do so in an éxtremely
short time.

_ JFn order to improve the qualitf,r of the magnetic transfer,
it is necessary that the gap between the slave medium and the
master_medium be made uniform. Because it is difficult to
maintain a gap of a uniform distance across the entirety of the

I respective surfaces, it is a general practice to conjoin the
respective surfaces. Note that it is also important that uniform
contact characteristics between the respective s.urfaces be
maintained across the entirety thereof when this cdnjoinment
is performed. That is to say, even if a contact deficiency appears

' on on;y one portion of-said surface, saidportion bec-omes a region

in which a magnetic transfer can not be pej:_formed. If a magnetic




in which a magnetic transfer can not be performed. If a magnetic 18 January
2006 transfer can not be perforned, signal omi ssions occur_in the nmagnetic
data transferred to the slave medium and the signal qual i&%™eHé%of is
reduced. For cases in which the transferred data is a servo signal, an
adequat e t t@erisdgrf gast noh benpavforbedpbsdignad, owiersébysa goscall €M @hieses
inthat the reliability is reduced. As to neans for inproving the contact
char act er | Bepastipetatsntrhesfespedt kwvether kdges abdinm BRst @hedighamand
the slave nedium technol ogy has bee proposed in Japanese Unexam ned

Pat ent PubfihgatityntiNeredf 120G dL8RAV, Fokecesds 1y WSt tRPheSFE S ed
contacting neans forned of an elastic body that presses against the
entirety oflatheisearseurd acieyrafl e mRRigRa R HIrd@kidly FundthiYMRLESS €,
the contact characteristics between the respective surfaces of the nmaster
medi um andb¢ hebsd aved mediamebare prgyietedriddenevethathensestel pedi vy i s
usual |y produced by use of a lithography nethod, a stanping nethod or the
li ke, and becmedecedunster nediuns forned by use of these nethods have a bow
that, can be fromin the tens of m.crons into the hundreds of mcrons, it

is known that apjsyiogneanmifer Mngsessiie €lce ason tier eohiFectaviEaces
thereof is difficult. In this regard, in order to correct the bow of the

master neeRiwedn thalrespectivd swrfaces tdereed mostdatmadupif 9hE PrESSUr e
~can be applied across the entirety of said surface, - _
_ slave medium, technology has bee proposed in Japanese Unexamined

Patent Publication No. 7(1996)-78337, ﬁherein, by use of a
pressure contacting means formed of an elastic body that presses
against the entirety of the rear surface of the master rﬁedium
at a uniform pressure, the contact characteristics between the
respective surfaces of the master medium and the slave medium
are improved.

However, the master medium is usually produced by use of
a lithography method, a stamping method or the like, and .because
master mediums formed by use of these methods have a bow that .
can be from in -the tens of microns into the hundreds of microns,
.it is known that applying a uniform pressure across the entire
surface thereof is difficuit. |

Ih this regard, in order to correct the bow of the master
medium to realize a flat surface thereof so that a uniform
pressure can be applied across the entirety of said surface,

. the inventofs of the pi:esent invention have proposed, in Japanese

Unexamined Patent Publication No. 2000-275838, a magnetic




the inventors of the present invention have proposed, in Japanese

- Unexam ned Patent Publication No. 2000-275838, a nagneti&ll%aJ%%gary 2006
transfer apparatus wherein a vacuum adsorption systemis introduced to a
mast er medi GhRBFAGE, SRPRFREYS t vhenatted vRoWmadsonpleidh atystemei®r, even
for cases ip which master nediuns having simlar bows are used, there are
superior antMFRPERERA t§r adeasten medivm ateerss wherebly thdinastet makter
medium and,it has becone clear that there are nmaster nedi uns of which a
suf ficient 18 d8@feefl#t £ at ness can not be obtai ned. SUMVARY OF THE

I N\VENTI ON Enbodi nents of the present invention seek to provide a nagnetic
transfer naster ASHaYiRrang&viedyfer caseanshe whiehhod stepanezlioins ddwthgg t he
signal om ssjons occurring in the magnetic transfer and inproving the

si gnal qual§ifikarebeys. apecusddngtbere die stumsnent aofd tihefqrienentrades
invention, there is provided a nmagnetic transfer master nedi um provi ded
with a magidt Ghe dlataessd oifn cachatinekividiied theaneftemeidigngatad att hes
magnetic | ayer of a nmagnetic recording nedium wherein the Young' s nodul us
E of said WEGES eleanidpdr thaseare mdtemualinagubat eliby 4 baffhitkness d,
and a bow stiffness = Ebd3/12 is in the range greater than or equal to
0.03 N np9gAderesf fhatnesseganl nps P2 pbtaknédr a case

SUMMARY OF THE INVENTION

Embodiments of the present invention seek to provide

a magnetic transfer master
medium and magnetic transfer method capable of reducing the
signal omissions occurring in the magretic transfer and

- improving the signal quality thereof.

According | to a first. aspect of the present
invention, there is provided a magnetic transfer master
medium provided with a magnet layer formed in a pattern
for transferring data to the magnetic layer of a magnetic.
recording medium, wherein ' |

the Young's modulus E of said magnetic transfer master
medium is regulated by the thickness d, apd
| a bow stiffness = Ebd’/12 is in the range greater than or

equal to 0.03 N * n’® and less than or equal to 27 N « m* for a case

in which a sample pieée is defined as having a 1m width.




in which a sanple piece is defined as having a Imw dth. 4 1 8 January 2006
Note that, here, the Young's nodulus is a val ue neasured and obt ained by a
vibration reed method. A rectangul ar sanple having a | engtf ¥ 280 nm and

a thicknessygiéstidll, edd, !t RBcMRELAE" s"RIGHTHs 3Nl 0BG 18RAnERSHERE 1S fixed.

Thi s rectangul ar sarrpl e, 1in the state wherein one end thereof has been
fixednd d%@&fned'@y then ol ied ad tia cwider.aki S?Qétaﬁaﬁlﬁrr §§ﬁﬂ§809
frequency- is neasured. It is known that the Young'S nodulus E has a.

rel atﬁ@@lﬁ\g@léhgth%%ﬁ@% Bhaoél%@ﬁ)éﬂne%paqssseqafrcﬁrﬁ)'ﬂh@’\ﬁastgr— 3p f2
(4i L2/ ad) The Young's nmodulus E is conputed by use of this relational

for mflll@dllmt eaﬁ&l%tnéﬁ@ha tRerb8kel s f&é&‘eﬂ%%skékétaﬁamar' Safp1&0efficient
(1.875). By 'inserting this Young's nodulus E, the sanple side width b, and

“the tiy ckiessefed M Ad¥e: Ty %'e%of the bawnskikbness § e cde obtai ned:

Bow stlffness = Ebd3/ 12 Enbodi nents of the present 1 nventionh has regul ated

‘the show dtggxﬁl% at@ed NG ORLY (B2 £ B5FE . T Qhd 3 CASEohAn MBI FRcLhignc5anpl e

pi ece w dt een defined as 1 m The magnetic transfer rraster medi um

-accordifg hQxserbedi FBNL S RhollierRLESEAL YHYRGL S ORodRYubeE! REEEd from a

substrate of which the value of the stiffness = Ebd3/12 for a sanple piece
havi ng 13 ¢4 &t m:@fh n® resbhae F2Rg8caksatetxbhalsel £9upb11&:9: 03N -2

and

E = 3pf2 (4nL?/ad) 2
The Young’s modulus E is computed by use of this relational
formula. Note that here, p'refers to the density, and a is a
coefficient (1.875). By inserting this Young'’s modulus E, the

' 'samplle side width b, and the thicicness d into the formula below,

the bow stiffness can be obtained:

Bow stiffness = Ebd®/12

Embodiments of the present invention has regulated the
bow hardness to the optimal range for a case in which the

sample piece width has been defined as 1 m.

The magnetic transfer master medium according to
embodiments of the present invention may be formed from
a substrate of which the value of the stiffness = Ebd’/12

for a sample piece‘having a width

lof 1 m is in the range greater thaﬁ or equal to 0.03N - m? and
less than or equal to 27 N - m?. By making this bow stiffness less
than or equél to 27 N - m?, the flattening of the master medium
wheﬁ a vacuum adsorption system has been introduced can be

further promoted when the master medium is conjoined with a




| ess than or equal to 27 N. nR. By nmaking this bow stiffness |less than or
equal to 27 N..n2, the flattening of the master medium phen a,yacuum
adsorption system has been introduced can be further prom)fmec{y en the

mast er nedidgret iCOoRUARE W W 8, lalaye 2('9)91%&}1 r%%gaixla?c .or dl d

nmedi um and the contact characteri stl cs between h bd t he
t A n i s bow

Z??P?ngé;%@s&g%ﬁ%ﬂﬁ*%‘%@%%&aﬁ | BRto AR ma ‘t[%ér%;?%é h Jg‘?‘iﬁ% Ren

h i r e shape o e

ot on o EPAECEEY ULy hiftceR SRR e e

a degradat i.on th C chagra risti bet ween th -mast er nmedi um
and t he maggetl re%gr @I :‘?g ??Iedlrﬁr‘h bg]\%‘] F&d-5+1%h B m e

degree of S@gffﬁﬁ‘?ttlgﬁrb 7 SR 0t o%ucl@lcd t Qﬁgmﬁt S:rhe sdl SO @‘?ﬁrﬁ %Ig% FQP can

enbodi nent s sent " Tnven |on | _
magnet ?E"i‘é‘%ﬁ'ﬁ‘é‘?ﬁ%%% A0 26bo3kE BB e%ﬁﬁ%&{t@e%ra%ﬁa‘é@sﬁﬂgsf ons
| pr oved. - B %L&%%gﬁﬁﬁs??%%?@?ﬁ’“B&Xwﬁegh%?é’}gﬁgti@s BRLTREEY b i cw
1 strat e e p Heetnfa N ma FREEYE) rCo R Tl FPR R ERb o TG ¢ 3

i's a perspadidsy VA ei’.'.éxpéréﬁ'fe' n@é&r@@réf O&oﬁté@g nc?én ‘be maintained.

If the master medium according to embodiments of the
present invention is employed, a magnetic transfer can be
preformed wherein the contact state between the master
medium and the magnetic recording medium is favorable,
the occurrence of signal omissions in the transferred

data can be controlled, and the signal quality improved.

BRIEF DESCRIPTiON OF .‘I‘HE DRAWINGS
Figure 1 is a perspective view of a slave medium and a master
mediumn,
| Figures 2A', 2i3‘, and 2C are drawings ‘illustrating the.bas-ic
processes of a magnetic transfer method,
Figure 3 is a perspective viewof the-mc'.tin part of a magnetic
transfer apparatus for performing a magnetic transfer utilizing
-a 'master medium according to the present ‘invention,
Figure 4 is a perspective exploded view of the conjoined

‘body shown in Fig. 3.




transfer apparatus for performng a magnetic transfer utilizing a master
medi um according to the present invention, Figure 4 is a ﬁej‘[ﬂ%lge%' ve
expl oded vi ew of the conjoined body shown in Fig. 3. 18 anuarryy 006
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Hereinafter the preferred

enbodi nents of the pPESERIPTROENOFoRH® PREFERRED EMBOOIMENGStail with

reference to the attached drawings. First, the basic processes of
performing a nedeeeieaftanstee prpfeyrad embodimtatsnedi UheapeesenRg to
the present invention to a slave nedium (a magnetic recording nedi um
wi |l be exphEfhtdohawédloheFegplainedAin2Betand RCthFirgfekeinSed tRekgReCt i ve
view of a slave nedium 2, and master nediuns 3 and 4. The slave nedium 2
is a di sk 3hbpebedadnarings edoixking tiedinumisughioze sz oF gergotnniblyexi bl e
disk, a hard disk that can be utilized in a hard disk apparatus, or the
like, and*@npiisesransbgnepddydyey the, magted mBgNeh i:&dAW8Md%o the'
respectively, formed on each of the two surfaces of a di sk shaped
non- magnetPxedere idvenkionhes a slacke nédi e (Pekghe TRdirdBo iy 4681 HAJ med
of a hard material in a formof a disk, and is provided on one surface
"~ thereof withih be aewipbainied cbbead i oig Blgé ace, opaph2egh @ndigeo  uneven
pattern for being conjoined with the recording surfaces 2d, 2e of the
sl ave medi um 2 Hag bédrs &gemhedEacte ol ewast ars Teeeh Hasi3m 4, BavEnasdpeven
~pattern forned corresponding to the upper recording surface 2d or the
| ower rec@mjﬁgn%@fag@e 42eThe slave medium 2 is a disk shaped magnetic
recording medium such as a high-density flexible dis]«;:, a hard
disk that can be utilized in a hard disk apparatus, or the like,
and comprises a magnetic layer 2c¢, and a magnetic layer 2d.,
respectively, formed on each of the two surfaces of a disk shaped
non-magnetic base 2c.

Further, each of the master mediums 3, 4 are formed 6f a
hard material in a form of a disk, and is provided on one surface
thereof with a transfer data bearing surface on which a micro
uneven pattern for being conjoined with the recording surfaces
2d, Z2e of the slave medium 2 has been formed. FEach of master
mediums 3, 4 have an uneven pattern formed corresponding to the
upper recording surface 2d or the lower recording surface Z2e,
respectively, of the slave medium 2. Taking the master medium
3 as an example, the uneven pattern, shown in the area enclosed
by the dotted line in the drawing, is formed in the donut shaped -
region. Note that although the master mediums 3, 4 shown in Fig.

1 comprise a substrate 31, 41, respectively, on which the




respectively, of the slave. nmedium 2. Taking the master nedium 3.as an
exanpl e, the uneven pattern, shown in the area enclosed hy,the Sb%tted line
in the drawing, is forned in the donut shaped- region. Note .ﬁtz al t hough
the master nediung 3, 4 showmn in Fig. 1 conprise a substrate 31, 41,

r espect i velySPETEAECHRBHRN 18 Urkng papBoberosPernede amd\serftpakyeens chave
been forrm(th, and soft magnetic |ayers 32, 42, fornmed on the respective
uneven pat t&¥fES f%glr 1¢aséermgdnanc iheheespbstiveesndtendpasterher ngg rof
ferromagnetic naterial such as N or the like, is possible to performthe
magnetic t F&RSFetD Wpighethe suhstamtes Be, dbstrrafermeddfi FekfomBghetic
necessari :—% required that the soft magnetic layers 32, 42 be forned

t her eon. fevetalpyughoapdNagos thgnétike, | agepobaybhg tbapet-&blka thansfer
characteristics, a nore favorable magnetic transfer can be perforned. Note
that the s%??nﬁfégﬁetrén’ﬁﬁ%rl@y imstobdhw ovilgedhief stbetsulstr abhasiar s
formed of a non-magnetic material. Still further, if a protective film
such as DiAMbrRRtekearChy benyDi) tWratt lihd iskéti sagnated oaykhe Bopnpst

| ayer, this rotective filminproves the contact durability, enabling the
per f or mande® #rl‘ﬁ?ldt therepm g Msteyetr,ahg freresri dlrgpa ntachid it LON ayedyRivaRg! i ed
by a sputtering process or the |like can be provided as an under |ayer of
the DLC pr’g’:l“é‘i’:ﬁl?/%e IteBpers oy ehderaterimiiose athereofwastabharmaeiestsdi cs.
Figs. 2A, 2B, and 2C are drawings illustrating the basic processes of the
magneti c tYHRT ST AAhée eeirfiozieg .t Notrathet the soft magnetic layers

Tust be provided if the substrates are formed of a non-magnetic

'material.
Still further, if a protective film such as Diamond-Like
- Carbon (DLC) or the like is coated on the topmost layer, this
protective film improves the contact durability, enabling the
performance of multiple magnetic transfers. Also, a siliéon 7
| layer applied by a sputtering process- or the like can be provided
as an under layer of the DLC protective layer in order to improve
the contact characteristics.

Figs. 2A, 2B, and 2C are drawings illustrating the basic
bProcesses 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
magnetic field.- 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




medi um according to the present invention. Fig. 2Aillustrates the
process wherein a nagnetic field is applied in one directjqn, QQ?) the slave
mediumis initially nmagnetized with direct current = magnetic fTe 8 Fig, 2B
illustrates the process wherein the master nediumand the slave nmediumare
br ought in?BaElb’é‘eWI%bﬁFﬁia%ﬁe ek ‘a2 hrawpesta ol d ifidled d svaappbipdd ddn #9g. 2c
direction gpposite to 18 January 2006 that in which the initial magneti ¢
field was éggP?EH‘?ltFﬁgthQOStFlI:Eusftare$hehmaghatécai:t‘r:ahsfb@ RBENBLLA
transfer has been perforned. Note that in Figs. 2A, 2B, and 2C, as to the
slave nedP®Rfrmedl Wete tloakerid dtieys e, diory suvd ace 2@ thBergel sisve
shown. The basic outline of the magnetic transfer method is as follows. A
shown in PRAIPA 2% iqmhy the ilnindmlfavegmeioeding durlfhbel SqapRkieds tpsthe
slave nedium 2 in one direction of the track direction; whereby the 1nitial

magnet i zat§¥RWf the slave medi um (direct current nagnetization; Hm is _
effected. Then, as shown in Fig. 2B, the recording surface 2d of the slave

medi um 2-and t Hée karsfeouddtiachedr ikhg hagaeofct heaﬁgﬁé@rm@%'wm% shWhi ch
is the mcro uneven pattern forned on the substrate 3a coated with the _
magnet i ¢ %lehows, ZasdobrodghFiont 8A¢| fesepnidcini t 2T madhasd ef1 Jpgnetic
field (Hdu), is applied in the track direction of the slave nedium.2
opposi te tH& dis @émrldred rranileh slverd niddialm wagnetdrte fdigldhtidm)o Mase
~applied, whereby the magnetic transfer is carried out. As a result, the
data (a sé&f@ck digaatioherwieseatpy ¢hel ipdtiespendidtg A4t Adie oUNENE IRALL ern
of the ST . o ‘
medium (direct current magnetization; Him) is effected. Then,

as shown in Fig. 2B, the recording surface 2d of the slave medium

2 and the transfer data bearing face of the master medium 3,
which is the micro uneven pattern formed on the substrate 3a
coated with the magnetic layer 32, are brought into close’contact,
and a transfer magnetic field {(Hdu) is applied in the track
direction of the slave medium 2 opposite the direction in which

the initial magnetic field (Hin) was applied, whereby the
magnetic transfer is carried out. As a result, the daté {a servo
signal, for example) corresponding to the uneven pattern 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 for the lower face recording surface

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




data bearing surface of the master medium 3 is magnetically transferred

and recorded on the magnetic recording surface (the tracllé)JanggryMag sl ave
medi um 2, as shown in Fig. 2C. Here, an explanation has been given for the
| ower face recording surface 2d of the slave nmedium and the | ower naster

medi um 3; HAGRGEIS transfrnwisi peFFgrned imdheppenefmaensecaMdi nggautchace 2e
and the upper master medium4 are brought into close contact and the 18
January 200%2nabpettic theampber asdpkofer nbacé nrddverdiane swmfaies TAeand:
magnetic transfer to the upper and |l ower face recording surfaces 2d and-
2e of the 2% avk Wieeli sthePe comdbemp2r tannbd pepEurnent kyncakresegyentical |y
one surface at a tinme. Further, even for cases in which the uneven pattern
of the ne¥R@remptilhy ones sunégati e patimen, the opposite to that of the
positive pattern shown in Fig. 2B, by reversing the above described
‘directions in wiwhhde exeni fbr negret ia whatld'theHindven gHt dde, birapgs er
- magnetic field (Hdu) are applied, the sane data can be magnetically
transf er r i mecnged. 1Mot enddwatias gaxtdhe, ithid bplpomareticcrhhel g and
the transfer nmagnetic field,- it 1is necessary that a value therefor be
det er ni nedlsapedidive pedrsinesticven iof Fiibe eBerbyvecvBgaehlCthorasowf the
slave medium 2, and the relative nmagnetic perneability of the master and
sl ave medidg®sribeet dimattdonst he wastlertinredinimiadcaaghegitori8edpresent
invention and the slave mediumw | |- be explained in nore detail. As.
descri bed 3&ifotes titven et emgmediient babd cdldy) eesppsEbed, the same data
can be magnetically transferred and recorded. Noté that as to
the initial magnetic field and the transfer magnetic field, it
is necessary that a value therefor be determined based on a
consideration of the coercive magnetic force of the slave medium
2, and the relative magnetic permeabiiity of the master‘and slave
mediums.
Hereinafter, the master medium according to the present
invention and the slave medium will be explained in more detail.
As described abbve, the master medium basically comprises
~ @ substrate having an uneven pattern formed on the surface
thereof, and a soft magnetic layer formed over said uneven
pattern.
A synthetic resin, a ceramicmaterial, an alloy, aluminum,
glass, quartz, silicon, nickel, or the like is used to form the
substrate of the master medium. The uneven pattern can be formed

by use of a stamping method, a photolithography method, or the

like. It is preferable that the dépth (the height of the

10




a substrate having an uneven pattern formed on the surface thereof, and a
soft magnetic |layer fornmed over said uneven pattern. A s%qmg&bamrem n, a
ceramic material, an alloy, alumnum glass, quartz, silicon, nickel, or

t he I|k i.s _used.to fg{lmthe substrate of the master nmedium The uneven

pat t eff 8EaH bLQniSc))r ftd Byu{B%EerP%t‘é?’éﬁpf?@“%t%dih% spRsttalaitiehbgr aphy

nmet hod g t he 1% i) preferable that the depth (the height of the 10
18 Jaffla §) 2658‘3&8 rﬁgl 8AR%) nBf PRE H‘ﬁé\?eﬁfﬁéﬁﬁébﬁif’froﬂﬁedh@nI‘ahe“esubstrate

in tﬂﬁ? Eﬁ e of 80-800 nm_ and nore preferably, in the range of

150 686 s e80T PR T hit HTsl eihdveirs perervi&m piad tierat isothatser vo

si gnal sald attern is forned longer in the radial direction thereof. For

exanp?g iS5 p?‘leqr@r]ablsélldhaﬁti:ﬁénl ehgEprned korgemdimithei rediadn be

0. 05- Olln}’ and .0.05-5 min the _circunferential direction. It is

pref efAbPEC L RRERETRAT eFATAXamph ey, dfpes Hne fgriadH-o hkat digt hehgthhe radi al

~direction is |aon and within this range, is selected as the pattern for

bearihQ %r?/%dégbn%rﬂ‘é’ééonm?t ReP>-48 W ,t Radnft 8P4l Lhoim hijet he soft

rragnetl c |laver a, Co alloy (CoNi, CoN Zr, CoNbTaZr, or the like), Fe,
Fel 5F 1B e{%%bai Pé{aéwtl%f\n igFgmedier shia thlaéTawatNernaom al | oy

(N|F or the |ike can be enplo ed therefor. It is particularly

pr ef e%%? YRRt LRSCY O tRECh R Jéhﬁp@yéﬂdlq'hl%lr%qﬁltomgnb@m@et ayer is

forrredc?f 3 T8 eﬁlc mat eri al by _use of
Wi is range, 1s selected as the pattern for bearing

servo signal data.
Further,astx)thenmterialformingthesoftn@gneticlayer,
Co, a Co glloy xCoNi, CoNiZr, CoNbTaZr, or the like), Fe, an
" Fe alloy (FeCo, FeCoNi, FéNiMo, FeAlSi, FeAl, FeTaN), Ni, a Ni
alloy (NiFe], or the like can be employed therefor. It is
'particularly'preferable that FeCo or FeCoNi be employed. This
soft magnetic layer is formed of a magneﬁic material by use of
a vacuum layer forming means such as a vacuum deposition method,
asputteringnethod,anixn1platingn@thod,orlnraﬁetalplating
method, etc. It is preferable that the thickness of the soft
magnetic layer be in the range of 50-500 nm, and even more
preferably, in the range of 150-400 nm.

Note that the magnetic transfer master medium according
to the present invention is formed so that the value of the
Bow stiffness = Ebd3/12
for a sample piece thereof,‘ having a length L= 50 mm, an arbitrary

width b, and a thickness d, with the Young’s modulus E derived
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a vacuum | ayer form ng neans such as a vacuum deposition nethod, a
sputtering nethod; an ion plating nethod, or by a netal p}qtiq? t hod,
etc. It is preferable that the thickness of the soft nagnét?@a g? r be in
the range of 50-500 nm and even nore "preferably, in the range of 150-400
nm Note tR%t2tWébragheni teedanetbodnfieres semiplen baovbndi agwitioht b present
i nvention is fornmed so that the value of the Bow stiffness = Ebd3/12 for a
sanpl e pi edRdtFrradii ey dgngthengshih thérange ayrearthint thay owi dgab, and
a thickness d, with the Young's nodulus E derived 11 18 January 2006 by a

vi bration tedd (N hod-drod lessatphhe hedgiglatwi 2 m oh?] meand tal gsbidsary

l ength, is in the range greater than or equal to 0.03N nR2 and |less than

or equal tme@ium corBories & shiiestiradieerantedi BOFCOMPGNSEScalsybst FatRe@nd a
soft magnetic |layer formed thereon, wherein the thickness d refers to the
di stance ftlogreche Wottein stid acei cinédie ¢ubstend ecd orided ot 406 sprdace of
t he depression portion of the uneven pattern (the bottom surface of the '
depr essi ortlporidromfsuhrsofdf negnetulss t Byes )to Ahd bdtheos| ayeraedigym 2, a
di sk shaped nmagnetic recording nediumsuch as a hard disk, an flexible

di sk or tHeé4 depreasiocbepenplayed thensasen/paBgash i @HebotebAdshyale
thereof is formed by coating a |ayer of magnetic material, or by formng a
thin met & iheradpmtdss ford mascordiog tleyesobn ndmestiid aceydhereof . As to
the material formng the thin nmetallic magnetic film :

As to the slave medium 2, a disk shaped magnetic recording

- medium such as a hard disk, an flexible disic or the like can

be employed thereas. A magnetic recording layer thereof is formed
by doating a layer of magnetic material, or by forming a thin
metaJ.lic magnetic film recording layer on the surface thereof.
As to the material forming the thin mefallic magnetic film
recording layer, Co, a Co alloy (CoPtCr, CoCr, CoPi:C.rTa, CrNbTa,
CoCeB, CoNi or the like), Fe, or an ﬁe alloy (FeCo, FeP, FeCoNi)
can be employed therefor. Note that it is preferable that ar
non-magnetic sub layer be provided SO as to provide the magnetic
anisotropy required beneath the magnetic material {on the
support body side thereof). The crystalline structure and a
lattice coefficient of the non-magnetic sub layér must be matched
to that of the magnetic recording layer. To this end, Cr, CrTi,
CoCr, Crta, CrMo, NiAi, Ru, Pd or the like is employed. |
Hereinafter a siﬁecﬁific magnetic transfer method will be
- explained. Fig. 3 is a perspective view of the main part of a

magnetic transfer apparatus implementing the magnetic transfer
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recording layer, Co, a Co alloy (CoPtCr, CoCr, CoPtCrTa, CrNbTa, CoCeB,
CoNi or the like) , Fe, or an Fe alloy (FeCo, FeP, FeCoNi] can be enpl oyed
therefor. Note that it is preferable that a non-magnetic SUH*Pay®r be
provided so as to provide the magnetic anisotropy required beneath the
magnet i c nmEEERPE a¢eprdheg touphemrdmaht sndentheoned )g. Bhesairyskpllbieg
structure and a lattice coefficient of the non-magnetic sub |ayer nust be
mat ched t BeEBRECHA vEhelaugnbt tlve rewui ofi med oy tHES tiki $0ebd, ifkerEedi.,
CoCr, Crta, CrMb, NNAl, Ru, Pd or the like is enployed. Hereinafter a
speci fi c nmAghket Ebet magseéeicntrhodfek| bpparexpkained. Fig. 3 is a
perspective view of the main part of a nagnetic transfer apparatus :
i npl ementing t heThagretiet i dnsierfek? appatanuar y 2006n iwteies accapdiag to
the present invention. Fig. 4 is an exploded perspective view of the
conj oi ned b8dy mawHte iix ttordres figrs endped-ativy @ hialte peragdehisC at 88081 8l sided
apparatus. The magnetic transfer apparatus 1 shown in Figs. 3 and 4 is a
~ magnet i c t#ingleanepparatarss fdmt Tes fiergthea rdolbhe Si ded 4%3&!'15?@@?%
transfer. The master nediuns 3 and 4 are brought into close contact under
pressure wiebotakosppernimct | onder peeosdia gt f Beesuspethgng! aygefedi UM
2, respectively, to form a conjoined body 10. Wile sald conjoined body 10

i s bei ng retereding surdesksr ofdgretsilavd abdiia BpRlisee diciaty by fdrm

el ectromagneti c apparatus 5 (a magnetic field generating apparatus) .

di sposed éb@@é_éaﬁdeﬂédctﬂﬂ 1be Wddjeos abd doadyih@d body 10 is being rotated,ﬁ
a transfer magnetic field is applied thereto-by an
electromagnetic apparatué 5 (a magnetic field generating
apparatus) disposed above and below the conjoined body 10.
Thereby t-he data born on the master mediums 3 and 4 is transferred
to both‘the res?ective upper and lower face of the slave medium
2 concurrently. | |

The conjoined body 10 comprisés a lower master medium 3

for transferring data such as a servo signal or other data to
the lower recording éurface 2d of the slave medium 2; an upper
master medium 4 for transferring data such as.a servo signal
or other data to the upéer recording surface 2e of the slave
medium 2; a lower pressure conjoining member-8 prévided with
a lower correcting memberé for adsorbing the lower—-face masﬁér
_mediuntB and correcting'the flatness thereof; an upper pressure
conjoining member 9 provided with an upper correcting member-

7 (of the same configuration as the lower correcting member 6)

for adsorbing the upper-face master medium 4 and correcting the
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Thereby the data born on the master nediuns 3 and. 4 is transferred to
both the respective upper and | ower face of the slave nmedjum 2
concurrentiy. The conjoi ned body 10 conprises a | ower nmastdf™ &% m 3 for

transferri n]g=| data such as a servo signal or other data to the |ower. A
recordi ng Slatnees ZtheofedthePskavareed appliedtdipRBEe wRSIER nMBH UpLdf or
transferring data such as a servo signal or other data to the upper

recor di ng Sumhich Bee ok speetdvavesn t@dpbit2ond ﬁwoﬁhﬁ%@lﬁé‘eﬁﬂﬁkﬁhghng
menber 8 provided with a lower correcting nenber6 for adsorbing the

| over - f aceamdstter 1owedi mes3eante0un €T W0 thReubbat Nesstd Pel&Bium an, ugrer
pressure conjoining nmenber 9 provided with an upper correcting menber- 7

(of the sdmeowgint iigitr@idleneasohha c-oWet hCokd %éﬁl&ﬂw@%%p?z aB&rlgxg%gr bi ng
an

t he upper-face master nmedium4 and correcting the . 13 1 uary

flatness timrecdindressfices SoAPPhéedliPe thegeuphple in the state in which
the respective center portions thereof have been matched, and the | ower '

master medi um 3 Tared e e o AMRSle oed HEk4ar ReghhAUgh n&nfﬂecﬁéﬁgr
contact with the respective upper and | ower recording surfaces of *tthe sl ave

nmedi um 2. rEEeatnfoatias of dppesiewer ERgLeEsMedEvELE 8R0E D MidBster
medi um 4 opposite the faces thereof on whi (S:h the mcro ungl\llgtgﬁ(garﬁég% has

been f or metheares pattemnalssiash B rifa@) hewesaceak r&%f&&%@&é&&?&t he

upper correcting nenber 7, respectively. When necessary, in“order to
i nprove tkergenttacly member 6 and the upper correcting member 7,

respectively. When necessary, in order to improve the céntact
characteristics between the slave medium 2 and the lower master
medium 3 ;md the upper master medium 4, fine pores are provided
that penetrate thr_ough the master mediums at positions other
than those on which the micro uneven paﬁtern has been formed
and on positions not conﬁnunicating with the suction poreé_
(described below) of fhe lower correcting member 6 and the upper
correcting member 7. The air between the close contact surfaces
of the slave medium 2 and the surfaces of the respecti.ve master
mediums is suctioned out and expelled. At this time, because
the air between the slave medium 2 and the contours of the uneven
patfern such as that described abofre formed on the master medium
according to the present invention.is completely suctioned out
and expelled, the contact characteristics are extraordinarily
good.,

The lower correcting member 6 (of the same configﬁration

as the upper correcting member 7) is provided in the form of
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characteristics between the slave nedium 2 and the | ower master nedium 3
and the upper nmaster nedium4, fine pores are provided t z%t Eenetrate
through the master, nediums at positions other than thos€ Oif HWA%€h t he

m cro ungven pattern h been fornmed an n positions not comrunicating
with tthe'su tﬁpooﬁf%%ﬁ%ré@f’t%leg%rﬁ}%cﬁlb@ﬁg tg'fe 55 Gt Lo et iaRf menber 6
and the ugger corr%m}équf%dge:gner. . The air between the cl ose contact
sur f ad85290P T Ph&Cy) @rh'3 % fi2 aSut? Bexs Mt eVRE2pesPERASR mast er
medi uns_i§ sucti gned oeﬁn gng expelled. At this tine, because the air

bet wedPAHE T H0E Freli Uh7 8- dnar théheorrbiues lépete nardvén PYsatidac such as
that descri bed above formed on the master nmedium according to the present
i nventaiso?r esSEB%ﬁFEt ErST_ett i Uhed sslferPiidresPElpea, 62 nes domvdcied :
char act.e%rgliasti cs are extraordinarily good. The |ower correcting nenber 6
(of t W& Saf@PISHAM Y o~ Y St P ess & iy imenisediametepr ovi ded
in t_heffngrmof 14 18 January 2006 a di sk correspondi ng to the size of the
mast eP el 3e55RPA YR85V IR PBRD Qenscks vas Frpt sably e idond thave an

average surface . roughness of Ra 0. 01--0.. 1 Rmat the center |line thereof

i s pr&Vi@Es SRS RESHAECE heiese oPni flddemaht net SoMacdredhiss provi ded

Wt h gpproxi mat E‘l y 25-100 sucti onlﬁggres 6b havi ng a dianeter of 2 nmor
| ess Ard"Wi%ehHE7E BREhIOPareteS ffs £t FAPPFCHAPT BP M yaaiib S3m®a; d

adsorgt.i on surface 6a. Altlho %51’: not shown in the  draw ng, these suction
por es "86B &r 8UCEMNECEG NS Ta WEEUGMEFERS from the interior portion

' of the lower correcting member 6 to the exterior portion of the
lower-face pressure conjoining member 8. The suction pores 6b
adsorb, under the force of vacuum suction, the back surface of
the master medium 3 that has been brought into dlose contact
with the adsorption surface 6a, and corrects the flatness of

» © said master medium 3 so that said flatness pérallels that of
the adso:ption surface 6a.

The lower pressure cdnjoining member 8 and the upper
pressure conjoining member 9 are formed into disks. Either one
or both of the lowef pressure conjoining member 8 and £he upper

' pressure conjoining member 9 are movable in the axial direction

so as to open and close, by an opening/closing mechanism (a
'pushing mechanism, a fastening mechanism, or the like) which
is not shown in the drawing. The lower and upper pressure
conjoining members 8 and 9 are conjoined with each other by a

} Prédetermined pressure. On the outex circumference of the lower

pressure conjoining member 8 and the upper pressure conjoining
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via a suction channel that extends fromthe interior portion of the | ower

correcting member 6 to the exterior portion of the |owerpgface plgssure
conj oi ni ng nmenber 8. The suction pores 6b . adsorb, under the Torce of
vacuum suction, the back surface of the master nedium 3 that has been

brought i nf§™¥EFs8 zomtramstvided i lehgeade ot ponends tridi@s bae sprELGAHIISLE S
the flatness of said master medium 3 so that said flatness parallel$ that
of the ad$ediptifémnger pactibnas FheahdwBa presbkubeghenjiaibi kgnwrakes18xand

t he upper pressure conjoining nenber 9 are forned into disks. Either one
or both of eehb bbher phessthe cbosohyi sgerrben 8sapdriebenerPel, J¥ qgsure
conjoi ning nenber 9 are novable in the axial direction so as to open and
cl ose, by bArvpthtaglyl ssahgtnechantsnpbatiptsbhagedEChanpsoy: rashast gpi ng
~mechanism or the like) which is not shown in the drawi ng. The |ower and
upper press#réoruwedj onnthg cenber sp8randn9oar eheonpbRkpedaWet breach @t her by
a predetermned pressure. On the outer circunference of the |ower

pr essur e . com)ddni hgg meerties r 88 anch 1 die SPPET e PrREEMI EnEO0BERLBENTaparif e
January 2006 nenber 9 are provided flange portions 8a and 9a, respectively.

Sai d 1 angef pohe | phavEanadiu®a ase o oughi gt otEeNbAsE tWoha +8acRet her
when the closing operation is perforned so as to hernetically seal the

i nner por thwrtheer gdfe lavweropresisareSkontisihahgehepbeiche ﬁﬁatéhep9%§é9n of

the | ower-face pressure conjoining nmenber 8, which couples with the . .

central amqsg)g}ge conjoining member 9 are connected to a rotating
mechanism (not shown) and are rotafed therebf as an integral
unit. |

In order to perform the magnetic transfer operation on a

plurality of slave mediums using a single pair of a lower master
medium 3 and an Iupper master medium 4, with regard to the
conjoined body 10: the center positions of the respectivé
adsorption surfaces 6a of the lower correcting member 6 and the
upper correcting member 7 are matched, and the lowér master
medium 3 and the upper master me‘diur'n 4 are vacuum adsorbéd and
held by the respective adsérption surfaces. The setting and
replacing of the slave medium is performed while the ldwer-—face
pressure conjoining member 8 and the ﬁppei—face pressure
conjoining 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 ﬁrack

direction, is aligned, and said slave medium 2 is set, the

‘lowermface pressure conjoining member 8 and the upper-face
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of the slave medium2 so as to align the positions thereof. Further, the
| ower pressure conjoining nenber 8 and the upper pressurg ygoni fjoRi ng-
nmenber 9 are connected to a rotating nechani sm (not shown) and are rotated
thereby as an integral unit. In order to performthe magnetic transfer
operati on ®¥egsugleucgnipjndhgshamberedi ans hisiugh® togglite Paidd floadgover
master medium 3 and an upper master nedium4, with regard to the
conj oi ned bbeyeby: thdmacdetrenegbsingiDaadof arbe Eh¥6 c eSO RLIQR
surfaces Ga of the |ower correcting nenber 6 and the upper correcting
menber 7 awéthatbkedesprdtike lrewerdimst efirfaedisume3tand st hgcURRES RSt er
nmedi um 4 are vacuum adsorbed and hel d by the respective adsorption
surfaces. Thefeettd ngndiod nedepbdgi ng. afhdhe b5/ axe ﬁ@@éﬂ@ﬁtsoPQﬁEQEgggr“h'le
the | ower-face pressure conjoining menber .8 and the upper-face p ssure
conj oi ni nganenbewe® elrer trondymseparaiet shaled 5Abtefnd g, wan ofDQﬁét'P”d-
of the slave nedium2, to which an initial magnetic field has been applie
i n advancecon]oheedib@ty ildn apptheatd dekie el @etir8haghs tald Qﬁﬁgraeggega' d
slave medium 2 is set, the |ower-face pressure conjoining nember and t he
upper - f ace5 Brd Siadi@ntar ypROSEcprgss e peYifieNt RE WRFE A AbG e gﬁggg
together and closed, whereby the master mediums 3 and 4 are brought Tnto
cl ose cont@kttheniconivliaedebpdyti®e Wieider diang 664§ 8£88d HodPa sl avee PRgi um 2
to forma conjoined body 10. Then, by the novenent of the ‘upper -

C rotated, the transfer magnetic field Hdu is applied in the

direction opposite that in which the initial magnetic field was

applied to the slave medium 2. The data borne by the uneven
pattern surface of the lower master medium 3 and the upper master
medium 4 is transferred to the respective recording surface of
the slave medium 2 by the application of this transferlnagnefic
field.

If. the master medium having a regulated bow stiffness
according to the present invention as describeq above is used,
when vacuum adsorption is used to conjoin the master and slave
mediums,advantageouscmntactcharacteristicstherebetweencan
be obtained, whereby the occurrence of signal omissions when
the magnetic transfer is performed can be prevented, and the
:quality of the transfer cén 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
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and | ower el ectromagnetic apparatuses 5 or the novenent of the conjoined

body 10, upper and | ower el ectromagnetic apparatuses 5 arﬁjgﬁ%;z&)g approach
the respective the upper.and | ower faces of the conjoine ody 10. Wile .

said conjoined body 10 is being rotated, the transfer magnetic field Hdu

i s appliedd hiffe Hetecthan appdfiece wharebp i goditd dmidbiakmIBgRELHC
field was applied to the slave nedium 2. The data borne by the uneven -
pattern suPPitiecof thaandser amess bavemtidin aedr§H]1 LPREEd TBSHBEA 1 ABYF UM 4
is transferred to the respective recording surface of the slave nedium 2
by the appb¥caseonfothehisinglansher magnetfiee, field. |f-the master medium
having a regul ated bow stiffness - according to the present invention as

described above Nextsdtie rekheteact um A65es Ploxpr rifiert et R 090 Qi £ De
master and slave nediuns, advantageous contact characteristics

t her ebet webhagaherbacobracpedf Wﬂﬁ&@bytiber,@gﬁgfégnﬁgrgj)rﬁégn@{iﬁf}fﬁ%ons .
- when the nagnetic transfer is perforned can be prevented, and the quality

of the trabB¢eragantbe tn@neﬁeﬂ.mﬁbterth@aimrﬁccékém&%"oaﬁh@:}?}é‘g@ﬁ{ on of
an enbodi nent wherein the nmagnetic transfer has been perforne .

concur rent}gyverpionovhli eberdikpiasnefaces of the slave nmedium the transfer
can al so be perforned sequentially, one recording surface at 17 18 January

2006 a time. Not®he kdevenmefif sntutthershy ibhehgasigd Ot oL PaLLOR i n
between the master and slave nediuns is facilitated is obtained R
a vacuum fl-..]__m forming apparatus (g Shibaura Mechatronix: S-50s

sputtering apparatus), under conditions wherein Argon has been
introduced after depi:eésurizat_ion ét' room temperature to 1.33

% 107° pPa (1077 Torr) and the pressure is 6.4 Pa (3 x 107? To_;:r) .
A glass plate was heated to 200 °C, a 300 nm NiFe layer that serves
as the rear impact layer “formed by the soft magnetic layer, a
30 nm layer of Ti that serves as the nén—magnetic sub layer,
and a 30 nm layer of CroCrPt that serves as the magnetic recording
layer were sequentially formed thereon to prodﬁce a 3.5" disk
shaped magnetic recording medium having a saturation
magnetization Ms of 5.9T (4700 Gauss), and a magnetic coercive
force Hes of 199 kA/m (2500 Oe).

The evaluation of the accuracy of the transfer was
performed based on the number of places in which signal omissions
occurred. A magnetic developing fluid (Sigma Phi Chemicals
Sigmarker-Q) was diluted to 1/10™ concentration. Said magnetic

developing liquid was dripped onto the recording surface of the

slave medium on which a magnetic transfer has been performed,
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. Si the'results of an actual -
: ngl e-face transfer. Next, _ _ or
'. gipgfierrg];]tt'?g Zletgrn‘i ne the transfer accuracy of a magnelq g, L 36&

i i ing to the
ilizi c transfer master rrpdl um accor !
Do 7 ong thebrerag)r(lg][ :’;Ii ned. The slave nediumutilized in the

resent i ntj on wl | ; : Shi bayr a
oot 5 7AW et o s M ALY,
hatroni x; _S-50s 1 TP ratyre to 1.
Pa (1Q;7,Torr) an ep _ ' s the rear
late nas TLatedq CROWC 1800 ths MBS hakgTa Al SSRGS g3 the rear
i npact | ayer formed by the soft mgne“;ﬁ@yég’ Layer of CoCrPt that
serves as Theil ﬁtﬁgn@?gngg?%@kﬁf{eﬁ werle:J sé‘gﬁ%nﬁ(ﬁﬂ‘ﬁ WBS?ﬁ§€tépnnto
as the nagnetic . : - i i a saturatio
;reg\dlﬁieaz of. & 581 Skmeshapedi fhgaet ba boesdi a0 TRGlLYM Ayl ng 2 satdrat: on

“magneti zati.on Ms of 5.9T (4700 Gauss), and a magneti

1t i fer was
of 199 kAMhESEPIGS) .1 fTHe sav athaat lfgﬂeoﬁpbg\%ﬁ%g%uizlﬁéﬁgﬁgoﬁgg}%gggd T
per f or ned, based on the purrpe_r of places in ' i Cl ghat S omar ker--Q)
occurred. PAVRaghenaé deies bphag ﬁﬂé“edfa(l%%eraS%avaﬁ%i%pﬁr{yﬁwaﬁﬁcu Q

- was diluted to 1/10th concentration.. Said magnetic

dr i pped offt0=(nE0F Seoraing Fsurikac:0hdhie NA IR O I 7 Tagnet ¢
transfer Qgiagfeeegigggloénr{fss’ibn, the trénsfer was evaluated as deficient

(ihdicated by an "‘X”I) - Note that there_ Were cases in which a |

plurglity of signal omis's.ions was pfesent within a signal viewing

field.

Hereinafter, exanples 1-4 -and comparati_ve examples 1 and

2, each of which was employed as a master mediufn will be explained
Each of the master mediums were manufactured by use of 3 st‘amping
method or lithography tkechnorlégy, and comprises a substrate on

* the surface of which an uneven pattern is formed of radial lines

spaced at equivalent intgrvals in the range of 20-40 mm in the

_radiai direction from the center of the disk; wherein the line

interval is a 0.5 ';u_n interval at the Position of the innermost
. circumferenc'e, which'is set at 'the position 20 mm in the radial

- direction from the center of the disk.

The master medium of example 1 comprises a disk shaped Ni
substrate foried by a stamping method, on which a soft magnetic
layer 'éomposed of FeCo 30at$ has Abeeﬁ formed by use of a

sputteri_xig method. Note that th_e soft'magnetic layer is formed
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dried, and the amount of change to the devel oped magnetic transfer signal
portion.is evaluated. One hundred randomview ng fields gfyfhe,pgrtion of
the recording surface of the slave nmedium on which the nmagnetic transfer
has been pgrformed were observed at a 50 tines magnification by use of a
di fferenti §|Y BoRBPEREE1DR; BEshespander (cosslitians wedaantttonsa it ei n
were found to,  _haye signal om ssions, the evaluation was favorable
(i ndi cat edSPByteR1NG PregadTRf 16 de Sor Abre Backk iMhsuthere) p aedechound
to have signal om ssion, the transfer was eval uated as deficient
(i ndi cat ed®b§CERICKL )CUNRRE dhirotdherd i e 808 bsmi NFulichBra ik Wadlidyy of
signal om ssions was present within a signal viewwng field. Hereinafter,
exanpl es 1231 WRICE orhRaratl xan exene mndn tanids Myrmeat koofchahi aharas seap! oyed
as a master nediumw ||l ‘be expl ained. Each of the master nediuns were
manuf act ur®etbym (el Jines s Camph ng mnetlese: dbhaki thegs Apthe techeg! agniuand
conprises g substrate on the surface of which an uneven pattern is forned
of radial Hrhelnepacdarafiersdiov dihendiistercamlfs o thhe bbange el r2@cd0orm i n
the .radial direction fromthe center of the disk; wherein the line
i nterval ifghea b5 b Gentter e ot tioive spodiatieon fot heh@epBEEERBS! portion
circunference, which is set at 'the position 20 mmin the radia direction
fromthe the vreYeR RAIEITRE Hae tsof edgumtat: Eapapl ecHe GRMRY hs88sa
di sk shaped Ni _substrate ford by a, stanmping nethod, on which a soft
magnetic Taferttolits Stk e agsl Bows %tka beed beloed by use of a
sputtering met“h%gl. Note that the soft magnetic |ayer is forned :

e master medium of example 2 is a master medium

compriéing a disk shaped Ni substrate formed by a stamping method -
in the same manner as the master medium of example 1, and on
which a soft magpetic layer composed of FeCo 30at$% has been formed
by use .of a sputtering method. However, the master medium of
the‘ current experiment is formedv so that the master medium
thickness d = 0.15 mm. |

The master medium of example 3 is a master medium
comprising a disk shaped Ni substrate formed by a stamping method -

g | in the same manner as the masﬁer medium of example 1, and on

whicha soft magnetic layer composed of FeCo 30at% has been formed
by use of a sputtering method. However, the master medium of
the current experiment is formed éo that the master medium-
thickness d = 0.5 mm.

The master medium of example 4 is a master medium
comprising a disk shaped quaftz substrate on which an uneven

patt..ern has been formed by use of a lithography technology, on
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19. 18 January 2006 by a sputtering nethod under conditions wherein the

Argon sputtering pressure is 1.5 x 10"'" Pa (1.08 mTorr)I,gj%;]‘gygdag .
electrical current introduced is 2.80 WcnR2. Further, the master nedi um of

Lhe Curs ok oaxPRl hEBAEL: S TafdedonBoLhalsf PEcBRlal: L DR LRt gkness d =

0.3 mMm Note that, here, the naste ium thickness t he

Jhot anoe ddomst BosPRELOMAY EEELAT1n I AR RALRLLOLLNENRORE QM BUN  ace Of

t he depression portion of "the uneven tern o t layer

(P RO cxbieel OF NV TRAEL R TRALUIE (RADL B G50 RE Qi peqd e ™ot

medi um of exanpl e IS a nmaster nedlun1coan|S|n el ctor
substr, dred ' had, 1n the sa ner. as ma

nedi ur%%%%?ege%npl e%,@oaﬁn&d on cp\%\L'ihl CIEI a sorégl]‘gtﬁrgﬂ%% qurf'”:@@rc}é%%%s d-of FeCo
30at %has en formed by use of a sputtering method. However, the master
nmedi umof the current experiment is formed so that the nmaster nedi um

i ~ i i r medi um
oo o T ST, e TS R 0 S 3 R ™ e
oo P St b R PO e Y
FEUL SRR T Re dr RYEHST ol PIRLEL, TR Sheo k18 1 HERLa B2
has been formed by use of a sputtering method in the same manner '
as the master medium of example 1. However, the master medium
of the current comparative example is formed so that the master
medium thickness d = 0.08 mm . |
| The master medium of comparative example 2 is a master
medium comprising a disk shaped guartz substrate on which an
- uneven pattern has been formed by use of a lithography technology
in the same manner as the master mediurﬁ of example 4, and on
~which a soft magnetic layer composed of FeCo 30at$% has been formed
by use of a spin coat method Iin the same manner as the master
medium of example 1. However, the master medium of the current
comparative example is formed so that the master medium thickness
d = 1.2 mm-
A magnetic transfer to the slave medium described above
was performed utilizing each of the master mediums of each of
the examples and comparative examples described above, and the

accuracy thereof was eval‘uated'based upon the number of signal

‘omissions occurring in the data transferred to the slave medium.
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The master medium of exanple 4 is a master nedium conprising .a disk
shaped quartz substrate on which an uneven pattern has bggp fosaed by use
of a lithography technol ogy, on 20 18 January 2006 which a soft magnetic
| ayer conpgsed of FeCo _30at % has been forned by use of a sputtering nethod -
in the sam@ndifieiltas theraafseae shedinudnothexanpl eNdte Nohgt thaé die-pmast er
medi um of _the current experiment is formed so that the master nedium .
t hi ckness 1d5Bowg herpownpel ffisees afediamyle pospar of i@ HENATPES dod il
master medi um conprising a disk shaped N substrate fornmed by 'a. stanping
met hod, ah@VéRgwwickha dedfimethgnretic Ingy arhictmesedbaln ket (&4 %, has been
formed by-use of a sputtering nethod in the sanme manner as the n'a%ter

‘medi um of Usk3#pliegl theoWeuen! st hedohakeE aBgi vy 199 dhe SETd %ro%rgq_ ative
A

exanple is formed so that the master nediumthickness d = 0. e

-master medPerhpethodpand itte ekathhes? doR tRShete ARYI &@é&kgpma%it%% a
di sk shaped quartz substrate on which an uneven pattern has been

ofmed by
use of a Wedhoyrafhy mesheal egyliuig bife thamexERPIs as 4 he ; di um of
exanple 4, and on which a soft nmagnetic |ayer g)grrposed Elf‘)gé)%r%g?% has
been for @i fBycgsevivicia ispiwittdal thet hadgh rddhiel SE88 BN 5 dgpaest er
medi um of exanple 1. However, the master nedi um of the current” comnparative
exanpl e iBr¢Zemedizverhaon hendasher g dMnbhi 6iBes? tHe=cdndalltive
éxgmples have a bQW'st%ffness value which falls outside said

range.

Chart 1 _
Thickness d Bow Signal Evaluation”
{1um} stiffness Ommissions
(Nm?®) of a (number of}
im wide
sample
Example 1 0.3 0.45 2 0
Example 2 0.15 . 0.06 . 1 0
+| Example 3 0.5 2.08 2 0
Example 4 0.9 12.15 2 o
Comparative 0.08 0.009 143 X
Example 1
| Comparative 1.2 28.8 - 53 X
i| Example 2 ‘ ' £

o | As shown in Chart 1, for cases in which any of the master
mediums of Examéies 1-4 are used, the number of signal omissions
Cis extréord-.j__n%nily sTall, 1 or 2, and thé contact accuracy is -
favorable. On the other hand, for cases inr which the master

mediums Qf Comparative Eicamples 1 and 2 are used, the number
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A magnetic transfer to the slave nmedium descri bed above was perforned
utilizing each of the master nediuns of each of the exanﬁh§ﬁm?§%6 '
conpar ati ve exanpl es descri bed above, and the accuracy thereo S
eval uat ed based upon the nunber of signal om ssions occurring in the data
transferref*t 31¥RlsPRYESHRAPURS SxtuROTdhnArylP0DErghe tlestulisto ther eof
are shown in Chart 1. Note that the Chart 1 shows the bow stiffness of a
sanpl e pieEgeoFoéﬁéﬁtnﬁ§Féﬁaﬁ§dﬂ@nﬁﬁéﬁQignﬁ4ﬂrldefined to be Im which has
been obtained by utilizing the Young's nodul us E derived by use of a
vibration reed nethod, and the thickness d of the material of each master
medi um The master nediuns of the exanples 1.-4 have a bow stiffness which
is within the range regul ated according to the present invention, and the
master mediuns of the conparative exanples have a bow stiffness val ue
which falls outside said range. Chart 1 Thi ckness dBowSi gnal Eval uati on
(mmstiffnessOmi ssions (N2) of a(nunber of) I mw de sanple Exanple

10. 30. 4520 Exanpl e 20. 150. 06 . 10 Exanpl e 30-.52. 0820
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Exanpl e 40.912. 1520 Conparati ve0. 080. 009143X Exanple 1

Conpar ativel. 228. 853X Exanple 2 As shown in Chart It for fases 'b&)awm ch any

of the master nediums of Exanples 1-4 -are used, the nunbéer of" & gnal

omssions is extraordinarily small, 1 or 2, and the contact 'accuracy is
favorable. On the other hand, for cases in which the master nediuns of
Conparative Exanples 1 and 2 are used, the nunber 22 18 January 2006 of

si gnal oni s¥hdhds slalmedadpdi narily large, that is to say, the contact
accuracy is deficient. 23 18 January 2006 What is claimed is: 1. A nagnetic
transfer master rdedkum3setidedtrvansfes mastpret medivyerpforided iwith pattern
for transferri n%_data to the nmagnetic |ayer of a ma%netic recordi ng

medi um whetNtife a9 meddadnus Pagtesmi fomalrrsiterrintsdaa uwstide
mediumis requl ated by the thickness d, and a bow stiffness = Ebd3/12 is in
the range JRREEICtifYRTOPE dBadretis aeggrdingnpedidtn, wbsrelan or equal to 27
N n2 for a case in. which a sanple piece is defined as having a | mw dth.
2. A magnetic trdmsf efOURgsE emogBdIE mEasofleFrbdd MpAnet g ntransfer naster

medium is regulated by the thickness d, and
| a bow stiffness = Ebd’/12 is in the range greater than or
equal to 0.03 N » m’ and less than or equal to 27 N + n? for a case
in which a sample piece is defined as having a 1lm width.
2. A magnetic transfer master ._medium as defined in claim
1, wherein
| -said Young's modulus E is obtained by measurement with a
vibration reed method by cutting a rectangular sample having a
- length L = 50 mm and a thickness d from the master medium;
one end thereof is fixed; |
said rectangular sample, in the state wherein one end
thereof has been fixed in place, is then bombarded with vibrations;
o é resonance frequency f is measured; and
then the Young's modulus E is computed from the equation:
E = 3pf® (4nL’/od)? -
wherein p' refers to the density, and o is a coefficient
(1.875).

3. A magnetic transfer master medium as defined in claim

1 or 2, wherein said master medium comprises
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|

1, wherein said Young's nodulus E is obtained by neasurenent with a

vi bration reed nethod by cutting a rectangul ar sanple havkqgmgyz&%ngth'L.:
50 mm and a thickness d fromthe nmaster nedium one end thereof is fixed,
said rectangul an sappkeatknhkkenst at gaMpeLgi Rrone her,eof has been
fixed in place, is then bonbardeg‘mﬁ?h Vi ratPo%sF%anF%Egﬁgﬁ%%j Hﬁ&ﬂéncy f

I s measur edrre’pohientbheaYaugg'ss .mdy us E is conputed fromthe equation:
E = 3pf2 (4nL2/(Xd)2 wherein p refers to the density, and a is a :

- coefficient (Lﬁﬁg@ne@&cﬁﬁﬁﬁggﬁgbg%ggaqgg%&hggggzgtggdiuhlas defined in

claim 1 or 2, wherein sai rum co 9rjanasr9t 2666 a

substr at ephavi-3918nP 3 n f.a ereof that .corresponds to said
dat a; andpa nagnét?cﬁﬁggégn%rggiggégo%SQ%QFgggf FRETSUY aces of the

protrusion portio. said. s e, _Wherein said nmagnetic |ayer provided
on said surfaces %? éé&%F%%bo#%ﬁ%%gér%%+??%n%nc%ﬁ§gi?Bg§a§§ﬁd0 Gaédi c
| ayer forﬁggtfn : 4 netic transfer paster medium as defined
inclaim If ZU%%éga&%%§$£?% %%ﬁ%ggg?gea?%lééT%%ﬁngﬁaﬂgyeg formed in

a pattern.l -

4. A magnetic transfer master medium as defined in claim

1, 2 or 3, wherein said data are sexvo signals.
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