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 magnetic head
~accurately scans a narrow wi Bibldr efkthe aekieatéoa 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 nagnetic recordi ng nedium ‘have
been proposed in, for deswtintiapantsehdivxbataddaPat 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@wym and
the slave nedium- that is, while the two nedia renmain stationary.

Ther ef ore RBatdrf §oike tiransdesitsideto @ péavemmdiuradaunadge 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 perfornmed. If a magnetic 2 18
January 2006 transfer can not be perfornmed, signal on1s§|onslgccu%.|n t he
magneti c data transferred to the slave nmedi um and the S|gH%?n_ﬁG%1|ty
thereof is reduced. For cases in which the transferred data is a servo

si gnal , ant#aagdiarecenaskitnhef parfoonedansighalbemdbidioned octhar aby the
problemarises in that the reliability is reduced. As to nmeans for

i mprovi ng MAEnNesAtadateharantéerseidcso hhtwedavehpeteapeahidve helisfiagay of
the master mediumand the slave medium technol ogy has bee proposed in
Japanese UfeaaftyetheRavEnis Relhiceal.i ForNoasd$ 109Gita33he tRELRIFRrRY USE
of a pressure contacting neans forned of an elastic body that presses

agai nst thdabatiset ysafvd heigredr, sur bakenoftd heatRshel RAEUDRALLS Yaikf orm
pressure, the contact characteristics between the respective surfaces of

t he mast erbeedbumined, tie stiay e REBION aE SV eHat. Baweyen i bhe pgster
mediumis usually produced by use of a l|ithography nethod, a stanping

met hod or iderédheedand because master nedi uns forned by use of these

nmet hods have a bow that, can be fromin the tens of microns into the
hundreds of m crimsto ndans kewvipbhedingpté NGost aibt f ORATREEESUES | AET 0SS
the entire surface thereof is difficult. In this regard, in order to
correct tHeetioeenftideressteriveeditfates repl tke maftat muniageahhergaf so

that a uniform _
) 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




pressure can be applied across the entirety of said surface,- the inventors
of the present invention have proposed, in Japanese .Une{%qg‘lr; neg 0Ié’atent

Publ i cati on hb.ﬁ%000-275838, a.magnetic 18 January 2006 ranet &1 appar at us
wherein a vhE8D

SBsWPATRFS ysherein aj vewducatbarptaiomssestemdiaim st age,
whereby the, master mediumis made flat. However, even for cases in which
mast er  medi WRETRENFRY tasprpatesonedine sfset, wherebgr theupaster meddum
inferior grades in the flatness of each individual master medium and.it
has become*1®fe tHat+here are master nediunms of which a sufficient
.degree of flatness can not be obtai ned. SUMVARY OF THE | NVENTI ON ,
Enbodi ments of t HWsvVESeneviewy diti oasseeldnt @hjcbvindetea maghieiisc hiak-ansf er
mast er nmedi um and nmagnetic transfer method capabl e of reducing the signal
omi ssi ons ctEUrkAMPoWs ahe nagdet thetreamsd erummndor mrd\inedike girgaak
quality thereof. According to a first aspect of the present invention,
there is prdvitded fdakagsst of ceabsfiadivisiiel mastermmprdvingednd ik hAagagnet
| ayer fornmed in a pattern for transferring data to the magnetic |ayer of a
nmagneti c  PECOMS abeae dbay thhces e mhet¥oumgliomn ol wsiEhaf sadifdchagoetic
transfer master nediumis regulated by the thickness d, and a bow
stiffness degrgs ¢f fiatpesmecmangetgbeavbtaihed. or

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.




equal to 0.03 N nR and less than or equal to 27 N nR for a case in which
a sanpleé piece is defined as having a Imwidth. 4 1 8 Januaér 2006 Note
that, here, the Young's nodulus is a val ue neasured and obst’ ”ﬁ@&mﬁy a

vibration rgeds Meid0d hed, eehangsliag saiPa€1udavd RO va 1h@NAkRskreg50 .nm and
a thickness d is cut fromthe master nedium and one end thereof is fixed.

Thi's 108t GO REQA YR Sribrdt iidIE YR @ictheiel A eBe+8ALuTLAST §91fnpi‘é5‘ been
fixed in place, is then bonbarded wth vibrations, and a resonance

1 equeneYngfa 18nBBASHEEED rif ah8 AREWRIRAS Ghe YQUng: sn ElhysLE-Nas
relation with thé resonance frequency f expressed as follows: E = 3p f2

(41 L2 o uk, Td6q YoNEnS FREVEUS Fs 165 LUTPYHAE Pééc'&%ﬁggﬁatrhﬁmﬁ%?“ onal

fornula. Note that here, p "refers to the density, and a is a coefficient

(1 87 1By OISR LM SR $HIdUURE bR £320B] enspdgcai dth b, and

the thickness d into the fornula bel ow the bow stif SsS can be obtai ned:

‘Bow s{d e pambReddd v Faodi 0t S0, t 154 PE S5€85nAAY NELORbRsy" egul at ed
ness to the op the

t he ow har timal range for a case in iC sanpl e

-pi ece W dthe bag - bgenrdefd nedy@s dnkt dHE PBORGLL CnbhaDsEeE ARStEr medium

according to enbodinments of the present invention may be formed from a
SUbStIAlE: R n WH G thi2e éabhande EReRkhliNeSexprERdaqles F9118wsampl e piece

having a width )
E = 3pf? (4nL’/ad)?
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 = Ebd3/12

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




of 1 mis in the range greater than or equal to 0.03N -n2 and |ess than or
equal to 27 N ..n2. By neking this bow stiffness |ess thgn, or S&]Jlém to 27
N. n2, the flattening of the master nedium when a vacuum a&s%rpti on

syst em has raibd i HOUUERA A ul ULl AL AL LG SR AT 0 U

is conjoined wwth a 18 January 200 magnetic recor a

contact chyyasiRyd shi gailg r i e_magnetic

recordi ng medi umdcgir}bqﬁ%‘s%}p\rﬁ%\%ﬁﬁﬂrt e%,ma@‘%rtr:a@l %%g?%ft}%ngora?(&wpﬁ&s

greater th : I Lhe .problem arising when the yacuum

adsor pt i on%%yé@féfngﬁgai' n%@%%%g'dﬁymﬁg]r%l}]ﬁ ?Elegg’ ﬁgjp%@%#%Fﬁgsp%ﬁ?tb%r L8 he
l.eadi n to a degradation

of 1 he conPac oL 50 002t NoS et Vet R it G L Y e (YR gnt |
A e e S A R R
hor oin t o cont AL eRiTh SBHIBREEL £l bR Rl i e B maratit e
{ransterren - dnpe Eanabeodonf, ehp ofoREREE FAEa aRt die Fotkeroueh r er
et um and s RS e Grot aa ek i R ARTRbRI | G e BeS1 88,
1 ustrat ivigeitdisy baSEEyoPOFESaESe 0L S BORELLE B4AMSLaTREN S g .
| 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.




Figure 3 is a perspective view of the main part of a magnetic transfer
apparatus for performng a magnetic transfer utilizing a, st er,, di um
according to the present invention, Figure 4 is a perspech ve Igxp oded vi ew
of the conjoined body shown in Fig.- 3. 18 January 2006 DESCRI PTI ON COF THE
PREFERRED EMBODI MENTBESCREIEBTAGHt F THE PREFERRED EMBODINMENTS of the present
invention will be explained in detail with reference to the attached

drawi ngs. First,Hereipatterptbeepsesentegeembodingnas oBgRREL prikansf er
enpl oying the master nedium according to the present invention to a slave
medi um (a #AYABtLenreidldbagerplaaned whl Hebeiexpliahned rbasadeon Fitge. 1,
2A, 2B, and 2C. Fig. 1 is a perspective view of a slave nedium 2, and
master nedttashgdadvewinghe Blaste, et wnd proddissessbappd FREACHIC A
recordi ng nmedi um such as a high-density flexible disk, a hard disk™hat

can be utifagretin tardre ke diesiplapfarathe, nastéhanddk@n actt-GHPHIS R
magnetic | ayer 2c, and a magnetic |ayer 2d, respectively, formed on each
of the twiPEe$¢REdgvenhtd ot tskastiapadneddnnnBgngihet PaSe Bxdifly ﬁ@éiumfaCh
of the master mediuns 3, 4 are formed of a hard material in a formof a
~ di sk, and Wslbriowiekpllainehcassed ane Fideredf 2h}h2s, tsaasper data bearing
surface on which a mcro wuneven pattern for being conjoined with the
recording surfaddyg. 2d;s a@efspdut istaveenesi uns Pahancheam 1 oLmetna Fogh of
~master nmediuns 3, 4 have an uneven pattern formed corresponding to-the

: - mediums 3 and 4. The slave medium 2 is a disk shaped magnetic

recording medium such as a higl;l—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 éurface
thereof with a transfer data bearing surface on which a micro
uneven pattern for being conjoined with the recording surfaces
2d, 2e of the slave medium 2 has been forméd. FEach of master
mediums 3, 4 have an uneven pattern formed corresponding fo the
upper recording surface 2d or the lower ‘recording surface Z2e,
respectively,. of the slave medium 2. 'i‘aking 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




upper recording surface.2d or the |l ower recording surface 2e, :
respectively, of the slave. nedium 2. Taking the master ium 2§)6as an ,
exanpl e, the uneven pattern,; shown in the area encl osed y hé “dotted |ine
in the drawing, is forned in the donut shaped- region. Note that although
the master rﬁégﬁe&ﬁ&‘@, uReERBRE trermy have bespr ferned s vsd rsatfit fhgnétic
respectivehg, on which the 18 Januari/l 2006 respective uneven patterns have
been for med®YSRE Sért ‘kmghermed payshe 32spsetiferumdven pheteesgecibye
uneven patterns,, for cases in which the substrates 31, 41 are fornmed of

f er r omagneFPESS el ¥hilgh thepubstNates Bhe 41 kee formassitbFerrempghbeim t he
magnetic transfer by use of the only the substrate, and it is not
necessari | J2Fegipt eguchatst Né sof theagnbei cibapessiB2e 423 pberbenmede

t hereon. However, by providing a magnetic |ayer having favorable transfer
char act er i 8¢#ygetig psfeydrablee nuEyridtd orlyanskesuban rag¢epeahar gedisNote
that the soft magnetic |ayers nust be provided if the substrates are forned
of a non- naghet¢eessmrtly aleqsiied thatt ldr sifftampyakedti vaykirkmsychy as

Di anond- Li ke ~ Carbon (DLC) or the like is coated on the topnost |ayer, this
pr ot ect i veP® ifioHTeshEbeEsoR hélasemeant beyrabilding aenajrid ik 1hge PRET DR gRNCE
of multiple magnetic transfers. Also, a silicon |ayer applied by a
sputteri ngte?)‘f*%’é@%%e drranffay khagartse iptddsded mase afaviodeblé ayefnofi s he
DLC protective layer in order to inprove the contact characteristics.

Figs. 2A, t2‘13’?,rwr’;l’i:ﬁ)‘: Ferghe gearonged.| Noser shahgthhesdfsigagnetic layers

~must be pfovi_ded 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




processes of the magnetic transfer nmethod utilizing the master nedi um
according to the present invention. Fig. 2A illustrates [l uQr?&%ss
wherein a magnetic field is applied in one direction and t e &fave medium
i's initiaII% magnetized with direct current nmagnetic field. Fig, 2B

i |lustrates fhelBrlebel W%ﬁﬁ%ﬁlil&kemagnauﬁcrﬁiﬁhdnwamdap@Qi@Havgigedggn1are
brought into.close contact and a nagnetic field is applied in the
direction bppBsFrates tBe)ahatieyaf066 that mhgnebichtihasicairt hak magpetic
field was applied. Fig. 2C illustrates the state after the magnetic
transfer heerbespredpdiole niduat Not Fidmt 4y BiRgs andA22Basand 2Ge 88,40 the
slave medium 2, only the lower face recording surface 2d thereof is

shown. The™¥Ak¥e Dutdnle tdfe tlwemdnets eccoadiher soetrhed ba g8e L9 pus. A
shown in Fig. 2A, first, an initial magnetic field Hn is applied to the
sl ave nedi¥hR¥in one direction of the track direction; whereby the
initial magnetization of the slave mnedium (direct current magnetization;
Hnm is effectedheThasic asitdhiownoifnthegmadbetibet beagkdi-ngebpbface 2d of
the slave nedium 2-and the transfer data bearing face of the master nedi um
3, which falhoves nifcsboumevenFpat.t 2an forsed on iher sabshigter 32 £coaf ed
with the nagnetic |ayer 32, are brought into close contact, and a transfer
magneti ¢ 18 d S ARPLies upltited simuchenddiank 2 dir entd on @icting, Yavgmedi um
- 2 opposite thie direction in which the initial nagnetic field (H n) was

appl i ed, W&dbdirpetinagnderelry dhsf bnitsatatagract 461 A6 oF £88 Wilvd he

data (a servg ™~ =
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 £rack
direction of the élave 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 méster medium 3; however,
'as shown in Fig. 1, the upper face recording'sufface Z2e and the

upper master medium 4 are brought into close contact and the



signal, for exanple) | corresponding to the uneven pattern of the data
bearing surface of the master nmedium 3 is magnetically tl;gqnsfeﬁ gd and

. . 0 .
recorded on.the magnetic recording surface (the track) of 't e sl ave medi um

2, as shown in Fig. 2C. Here, an explanation has been given for the | ower
face recorBRuResLe fagns ki ¢ paeferned iedihensand mdrené onaghemagaetmedi um
3; however, as shown in Fig. 1, the upper face recording surface 2e and
the upperth@rster neithe appee bndujbwer nface | mesw bt cturaddshedl8ng:
January 2006 magnetic transfer is perfornmed in the same manner. The
magnetic 4% ankfieretolave nppbunaddchovee paeeorrear donguswehates 3¢ and-
2e of the slave nedium 2 can be perfornmed concurrently, or sequentially
one surfactatentiabby duetderfaeveatfarttmses in which the uneven pattern
of the master nmedium3 is a negative pattern, the opposite to that of the
“positive patter Fustdwr,i evEngfoRBadeys 1 awet5ig Hehenaber aasst bedhe
~directions in which the initial magnetic field (Hn) .and the transfer
magnet i ¢ et Michadivar 8 apphimslyat hee sanE-lat A tIcaRPRe sTRGNEL 68LL Yot

transferred and recorded. Note that as to the initial magnetic field and
the transfidre pegrdtive fagltern shows HecEigar §B} By sevalsenghenef asohe
determ ned based on a consideration of the coercive magnetic. force of the
sl ave nmedidg@cribeghdirketdenst iuewnhgheatlic ipdrteabinhighytet £helaagtay) and
sl ave nmediuns. Hereinafter, the master medi um according to the present
i nvention a@ﬁdtkjﬁélrﬁrsw@mmdgnmtml £idkd el ned ;psp;mé@, dtleabbme 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, nilckel, 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




As descri bed above, the master nedium basically conprises a substrate

havi ng an uneven pattern fornmed on the surface thereof, gqgmgg§&%t
magnetic | ayer fornmed over said uneven pattern. A synthetic réesin, a
gl ass, ~quartz, silicon, nickel, or

ceranbgog%t%&ialq an gblqg, al um num
the | P& T §°GEEF 1 841 brth TRBVSINRR F be e of O ¥hed rRIsttdre medistma thhBeuneven
pattern g n be forngd bg gse of a stanping nethod, a photolithography

met hod™ &PCt hBRIF RE. 8P3PY prér epdomerenar etk addyy hint kbeheighe of the 10
18 Jangai502ga§ Brotrusions) of the uneven pattern fornmed on the substrate
be iR thad"T8HYge"Bf BOL gt #itn Lt iRt & pre fmeatsity paitivetrine isanbet of
150-60Q0 nm _For cases in which this uneven pattern is that of a servo

si gnaPt 3419 Part e liss sedchbatissget si formed rkafiger idi thet rediaher eof . For
exanple, it.is preferable that the length in the radial direction be

0. 05- 26F 4P i CRAd T T5- 5T AT eramRl e ciltchprarediemiadil edt hat ttihenlehgths
~preferable that a pattern of this type,  in which the length in the radial
di r ect? oh¢ sTREhGLr A1 BAAEHPRAPA thé”gadgé;'ﬁ@dS@L@étéduasinhEhpatterh for
bearin? servo signal data. Further, as to the material form ng the soft
magnetTECIAyerent &l direchiony XiodN predatablecoMatazr pabterheofi ke), Fe,
an Fqlallo (FeCo, FeCoNi, FeN M, FeAl Si, FeAl, FeTaN), Ni, a N alloy
(Ni F)" 3t RS the LapoBl e ther 8r8ial |diject ivar tisclbryty

referabl e that FeCo or FeCoNi be enployed. This .
P ané)w1th1n this range, is selecggd.%s 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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soft magnetic layer is fornmed of a magnetic material- by use of a vacuum
| ayer form ng nmeans such as a vacuum deposition nethod, % gput% r6i ng
met hod, an ion plating nmethod, or by a netal plating net d - t is.

preferable that the thickness of the soft magnetic |ayer be in the range of
50- 500 nmP¥nd Bikrakbee reedfwethdd, fon eheamphgehatingOadfddom oFotg t hat
the magnetic transfer master nmedi um according to the present invention is

formed so #hétan Rrhidinaroflenyth,Bow shi fhaesmge Brddtkd fttvan ozagghel pi ece
thereof, having a length L = 50 mm an arbitrary wdth b, and a thickness
d, with theoYoul8N s moehd UesE dRahved ebhalStdanuar ym206% Ay, @nei hsatéen
reed nethod-for a sanple having a wwdth of Im and an arbitrary length, is
in the raryediveatenptises @ seduairatte ahdANsolit aagnbess 1Agarofoeaed@l to
2T N -n2 . Here, the master medi um conprises a substrate and a soft

magneti c |ldyerednr madere hreridon, tvhekedos tderd o cknesstite ref esnéd® Fhsn

di stance from the bottom surface of the substrate to the bottom surface of
t he depr esiorbgoren osuiofadtd e findwe nsylad t eite (EhecHOtBom smr §@eeacodfot he
depression portion of the soft magnetic layer). As to the slave nmedium2, a
di sk shapéderdgpeeise ivequrdiinon ofethammewen patachardhd Bt tam Shexidd e
disk or the Iike can- be enployed thereas. A magnetic recording |ayer
thereof | 9% dredleryesuiati mpratiayert of heregnit imagradierd alayer) by forming a
thin netallic magnetic filmrecording |ayer on the surface thereof. .

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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As to the material formng the thin netallic magnetic film recording
| ayer, Co, a Co alloy (CoPtCr, CoCr, CoPtCrTa, CrNbTa, CoCeB, CoN or the
like) , Fe, or an Fe alloy (FeCo, FeP, FeCoNi) can be enpi8¥8d?Rer ef or.
Note that it is preferable that a non-magnetic sub |ayer be provided so as
to provi deMehECRRYPRRTELNGFosbhe apyeseduiinednbéneatihig hd hagneekpleaeeri al
(on the support body side thereof). The crystalline structure and a
| atti ce coBPEEPREREVEfvite abrnthagrmticised Hadrerthatsti heonbechade rtadt hat
of the magnetic recording layer. To this end, O, CTi, CoCr, Crta, CrM,
Ni Al, Ru, Pdterthpembpketis tmphefed. appraernakter a specific magnetic
transfer method wll be explained. Fig. 3 is a perspective view of the main
part of a magnethe nagnsiior tapperiznsppaplhemenli sigothei agngl| @ hrangf er
12 18 January 2006 nethod according to the present invention. Fig. 4 is an
expl oded peraperdneel witereffaheppenjaaiuied hhedpet-fiat-miss at @oliB1 ENSEHLQM
into the magnetic transfer apparatus. The magnetic transfer apparatus 1
~ shown in FFggulBanmdud tisnafemgriid mdstans medidppasabus thateperdogne a
doubl e sided sinultaneous transfer. The master nediunms 3 and 4 are brought
into cl oseirbntattsendentacessuder wids thiee uppel sl hEPEr ah&8COEHENT
surfaces of the slave nedium 2, respectively, to form a conjoined body 10.
Wi | e sai dreemiélmeduaddyeb0of st leeisiigvieohatigdn &, treapsicari vaagnetbeeddgl d s
applied thereto by an electromagnetic apparatus 5 (a magnetic field .
generatingiconjoinedbodylo.Whilesaidconjoinedbodyli)isbeingrotated,

a transfer magnetic field is applied thereto by an
electromagnetic apparatué 5 (a magnetic field generating
apparatus) disposed above and below the cqnjoined 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 configﬁration as the lower correcting member 6)

for adsorbing the upper-face master medium 4 and correcting the
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appar atus) di sposed above and bel ow t he conjoi ned body 10. Thereby the
data born on the master mediuns 3 and. 4 is transferred fo both the
respective upper and | ower face of the slave nmedium 2 con@d?’?‘@ﬁgqoﬁ. The

conj oi ned body 10 conprises .a |ower master nedium3 for transferring data

such as a §betnessdiwrent oPhessdata ¢ eppl hed! ehekeGA i dgnsud agge2d of
the slave nedium 2; an upper master nmedium4 for transferring data such as

a servo siimathictrtios he&p@@tdvb%éﬂﬁ&ppp@tib@%%l@@f@oﬁHéﬁr@_(}?e%f’mgf:ﬁﬁga;
slave nmedium 2; a |ower pressure conjoining nenber 8 provided wt a

| ower corraeditie deneer mEstel B680uRI NGridhenkowshatafes @s bl Jedi gggg and

correcting the flatness thereof; an upper pressure conjolnlng nmenbér

rovi ded vibtdugint uppes cQ@iseeebhig cERDER -t He (A sgdia SAIR, Laurail,on as
'Phe' | ower correcting nmenber 6) for adsorbing the upper-fdce naster nedi um

4 and correatordiddiesuri3cd8 JanuRsysPOPE hlathgss, thereof. Pressure is
applied to these while in the state in which the respective center

. : ‘ rast i d the
portions thereoffhueadRer i hed 1owed hASLLOWREITRS S,[ %@%ﬂg‘el%ég

upper naster medium 4 are brought into close contact w Ctive

upper and reeerr meelingi Mg opiisaces tak Fhees! aMErBBe YW 2nidhesurfacss of
tﬁg | oner master nedium 3 and the upper nmaster nedium 4 opp05|€e fc?]e faces

t her eof omnshiechptheernchas huay &o Rt 8E8 Pasule e d RS b‘?f En¥aCHHY.
adsorbed by the |ower correcting nenber 6 and the upper cofrécting nmenber

7, correcting ﬂmember 6 apc_l 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 tﬁose 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 és 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 configuration _

as the upper correcting member 7) is provided in the form of
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respectively. \Wen necessary, in order to inprove the contact
characteristics between the slave nedium 2 and the | ower lggster nmedi um 3
t

and the upper master nedium 4, fine pores are provided P AYPr at e
t han those on which the

t hrough t.he master, medi uns_ at__positions_other

nicr ogauréelvsg(n %%fﬁ%%%orh‘g]s"%eté% 7 fEQRE I ondnembiite chmafi€at i ng
with the_suctipn pores descr.i hed bel ow) of the | ower correcting nenber 6
and t I8 ﬁﬁﬁg}fpgwg%ﬁaﬁée ﬁ%rﬁ}é‘rls'df‘.edfﬁ%aﬁ'w bérRedhaVRE28RCRE IG5iR act
surfaces._ .of the ﬁ%ﬁge msgi gm 2 and the surfaces of the respective nmaster
medi urf®YENGR PO ofit ~dnd FexPlethece et Algetthpredfedamsevidad ai r

bet ween %?ﬁe sl ave medium 2_and the contours of the uneven pattern such as
that @&sEPPOBHTABEG hoT ARl o ihédnestdi e dugincacbarth myave-dase present
inventi.gn i s conpletely suctioned out and expelled, the contact

char adth ?ﬁpﬁ%%&ﬁg&ﬂi%ﬁq%ﬁ“ﬁb&?reﬁwéh A\werincorer sbitdnegatenber 6
(of th ame configuration as the upper correcting nenber 7) is provided
in thé’%f%f%%‘f’ legsandHhraghhoroBee] dnedietovbekpohiip hyy v itieendivze of the
mast er. medi um 3, and an adsorption surface 6a finished so as to have an
aver a&8GF 8689 PORGHREdL o URE aFe R Gl thommbatmathshewim din 1tihse t her eof

is pravided as,the surface thereof. This adsorption surface 6a is provided
wi th SPFFoXmafBRie28UTHHOR RYTTH G0res EBTREGERE BO R AffstBrt P& mm or
| ess and which haveggeen pened substantiall'y uniformy across said -

adsor t-Fofi SUFFACE ?nﬂﬁﬁhcﬂi‘@ﬁ RECCSFsWE TRt 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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drawi ng, these suction pores 6b are connected to a vacuum punp via a
suction channel that extends fromthe interior portion of ;ng&ﬁger-
correcting nenber 6 to the exterior portion of the |ower-face pressure
conj oi ni ng nmenber 8. The suction pores 6b adsorb, under the force of
vacuum sucteskert Aea bagk astirdeat § langet herthsher Saetidin treapdas veagn
brought into close contact wth the adsorption surface 6a, and corrécts
the flatne§gigf fleape pestéonsefauand 9o thatbsaught! ahmessopdizald ¢isHt hat
of the adsorption surface 6a. The | ower pressure conjoining nmenber 8 and
the upper eprbsethercehpni hhagchestay 8paratfionmee pai-@odeks.sFidhql, one
or both of the | ower pressure conjoining nenber 8 and the upper . pressure
conj oi ni nghfembeicelayesanvabhe innéhepaxtabndineetben asprasi,Q iepeRyand
~close, by an opening/closing nmechanism (a pushing nechanism a fastening
mechani sm i®r fohwedii ko) thbi chntés portsBAWFI Pheheofbawirage E%sls%‘ﬁ%r and
upper pressure conjoining nenbers 8 and 9 are conjoined wth each other by

a predet eromiedn pngssemiser B, thiei cut esusisswii enepse 8&nthgl! 8)?@&1: re
pressure conjoining nenber 8 and the upper pressure conjoining 15 15 _
January 2006 hleerbelage anedjpuovi ded 44 angea oyl i ohe Sasapdofa, theskegtively.
Said flange portions 8a and 9a are brought into contact with each ot her
when the dTwsilieyr opdratlioorr prpesfaremedngoias ngoncheereti aabl ¥naseappt he
inner portion thereof. A protrusion 8b is formed on the center por%Lon_of
t he | ower _Hraiﬁ,streess:grjanining' nember 9 are connected to a rotating
mechanism (not shown) and are rotated thereby 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 upper master medium 4, with regard to the
conjoined body 10: the center positions of the respective
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 adsorbed and
held by the respective adsorption surfaces. The setting and
replacing of the slave medium is performed while the ldwer-—face
pressure conjoining member 8 and the uppei—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 track

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

‘lowermface pressure conjoining member 8 and the upper-face
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nj oi ni ng menber 8, which couples with the central aperture of the slave
ﬁgd{un12 go as to align the positions thereof. Further, ghe | OWRE pressure
‘conj oi ni ng nenber 8 and the upper pressure conjoining- menber 9 are
connected to a rotating mechani sm (not shown) and are rotated thereby as an
integral DF¥eSsune GpdépindngemémbamiBeanagmﬁmughﬁrﬁnggﬁﬁeﬁngﬁaakﬂg@egg a ;
plurality of sltave nediuns using a single pair of a I9mpr mast er n? |Em
and an upp¥hexgbyyetherpaistmrinedi tihs regadd: h@etﬂ&ug}ﬂflhﬁltae@l@é@)éo%?actt e
center positions of the respective adsorption surfaces Ga of the omea o
correct | ngwirshb&he6 rasgethé veuppeb radhbe elirfa ceBNBEr tReakd aRat ﬁl@gguma t he
| ower master medium 3 and the upper master nedium 4 are vacuum adsor bed
and hel d by fopurespedoivedabdsdypld OrTissr f #828he ThevSRbAE NI 33 uEFBE:a_C' ng
of the slave mediumis perforned while the lower-face pressure conhjoining
nenber. . 8 and idmeeupperctame MiEssyBpLtdidY Blo FBRE A Sl d rzg)ft Qﬁev\/n' .
separated state. After the center position of the slave nedium2, to |?
an initial cemgnéted bddelld happbeeanapiiad e&@c@@\éﬁl@%e*tﬁc@QEkaE@?%éQn 0
the track direction, is aligned, and said slave nmedium2 is Sset, e
| ower - f aced pries sade tongmp noagh netd ek speatd viehehd AR e 3681 16wL8 ggg%@ﬁr y o
2006 pressure conjoining menber 9 are brought together and cl osed, er.eby
t he mast erofedicurengd cingdibadg 1o oughitld BEA dCtE8$o £AEE asddy Wid B st B€ing
respective recording surfaces of the slave nedium 2 -

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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to forma conjoined body 10. Then, by the novenent of the upper and |ower
el ectromagneti c apparatuses 5 or the novenent of the conjgggxﬂ;rgzéaﬁdy 10,
upper and | ower el ectromagnetic apparatuses 5 are made to approach the
respective the upper.and | ower faces of the conjoined body 10. Wile said
conj oi ned Bo8ymee Nateeimat aroedfedt wherebansiepomaniai aetbehdnfyohs
applied in the direction opposite that in which the initial magnetic field
was appl i B§tWeenhehs imact emedindns Rava e diatnes ber ngcbyi  Hee4nNeVeBtaPALLEr N
-surface of the | ower master nmedium 3 and the upper master nmedium4 1s

t ransf er r eBYt 8Sehe fr ébpectingd er-dacedithgnsdelace of the slave nedium 2 by
the application of this transfer magnetic field. If-the master nedium
havi ng a regul atBexbevlst rébnéss ofeanosdiwngl b&p@&qm@h%sggtdeit%mgeogﬁ? %s
descri bed above is used, when vacuum adsorption is used to conjoin e

mast er andtspagéernediumscyadiaat mggausiconkantrehapastsrheli ¢ ilizing
- therebetween can be obtai ned, whereby the occurrence of signal om'sstons

when . the Wagnerynetianstenstsrpeskoeedeaannbecobsyented, and the,quality
of the transfer can-be inproved. Note that here, although an explanaiion of

an enbodi nmedvenwhen eivhll hee nagneaisedir ansf er has been performed
concurrently for both recording surfaces of the slave nedium the transfer

-can al so be per fBrared agequedt il ity 1 0ned iecohdi dipStidane wak, 2dri8q Jgpuary
2006 a tine. Note that an effect whereby the position determ nation -
a vacuum fl-..]__m forming apparatus (a Shibaura Mechatronix: $-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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. devel opi fluid (Si gma Phi Chem cals Signmarker--
| 2By

S . . ;
; .me ‘ i i lirtated is obtained by use o
‘ and slave nediuns is facilit ( us
'. ?ﬁg sszglt Q?f.ggztﬂansfer. Next, the results of an actual . expgLL¥BR

i r performed utilizing
Lhe magnet g fransfer aster medium accor ot | £t o 630 daERgyas; [ or med
will be exp%&u Sed anfhd he amovnidiamalta Shi baur & Vechat 1T hagngicic
in a vacu n1fi|n1forn1£ﬁ apparatus (a i | DA been i ntroduced
sputtering 58{35#5&%39“ B . ture td;' ?1.]33 X Jlégi"éaﬁgoi‘f(}-eﬁlmr)
after deprgssurization at roomtenpera i Aq o) %%;mas heated to 200
and t he pr%s%ﬂﬁi% qisthe pomt it &fm@rg@bﬁ lﬁgarlﬁfif‘rapaﬁ P 1767 Fedibym t he
C, a 300 nm N Fe |ayer that serves as the s_as.the non-nmagnetic
soft magnétt &Nigfetheanagoenin! myeis ol ;Hﬁast ngpﬁéyggn{l%% Weksnebperved
sub |ayer, .and a 30 nmlayer of CoCrPt on;te prodyce a 3.5" disk
recor di ng af gyép Mm@ssmqgamfnahtyoh%ﬂﬂgsé@f% i %e%ﬁagé?ilzﬁ?h@ﬁe%ed

; i i ation
- shaped magnetic recordi ng nedi um having a satur s of 199 KA m (2500 -

ERFOPand f Imagnehiat FIQECH K., ¢fi QL e Hes 9 3 d on
geiﬂ- gl'ﬁzogval uat i fn%;‘gf the accuracy of the transfer was® PeFeofavadbase

the nunbeP38F plened omimkichssitgnale aissis wa%cgéé\ggbbg g,-f}ggf;;{eﬁ 0th
. . ; i e
e T oo oSO AP A0 e
Lgf?g?kggtj,g ve signal omissipn, the transfeﬂr was evaluated as def:*'Lcient
(ihdicated by an "‘X”) - 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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18 January 2006 dried, and the amount of change to the devel oped nagnetic

nsfer.signal portion is evaluated. One hundred random Miyg\iD6hefi el ds of
ng portiongof tﬁe recordi ng surface of the slave nedium on%\ﬁ{}n C|§I t he
magnetic transfer has heen performed were observed at a 50 tines o
magni fi cat fagnawpgggegﬁng #ethedeidsic comeriddons niteesioopee iXrd@ss than
five | ocations therein were found to have signal om ssions, the evaluation
was favor aBPBLEPRANEaPERSSBYeans" &P, xad@ 1 fP4 i (le. @8 muUTertprakh@nshé her ein
were found _to have signal omission, the transfer was eval uated as
deficient S{PRBF¢GREF B iRtyodNsed 1hat SthefenteFarcases i whistlrd
plurality of signal om ssions was present W t hin a signal viewing field. ]
Her ei naf t EPSAEWENDE dsha -curzant compariaénve fexdimiresi Santha 2 tHeagh seb (i ¢
was enployed as a master  nmediumw || be explained. Each of the master.

medi uns weRtS HER IR I8y =ule3 afm a Nottanphay, hetdpdios nlddtagmapRim
t echnol ogy,. and conprises a substratq on the surface of which an uneven
pattern i sthofFResoid mafisls [imdhe siacedcat fagui akebbtitbhebudlifadenothe
range of 20-40 mmin the di ,ra al direction fromthe center of the disk;
wher ei n t He'q iSbs tiads 4o ithea botiopmsumtfeceabfatheh@epositbion pbrihgn

| nner nost I rcunference, which is set at 'the posi tion 20 mmin the radial
di rection qﬁ?&ﬁpt%eg%mtt(ﬁrq Ré Eiglsoft magnetic layer (the same holds

true for the master mediums explained below)

- The rﬁé'ster medium c;f 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 magnetic 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 -

. 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

pattern has been formed by use of a lithography technology, on
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The master medi um of exanple 1 conprises a disk shaped Nl substrate ford
by a, stanping method, on which a soft magnetic Iayer-colrggﬁlﬁggzcﬂg FeCo
30at % has been formed by use of a sputtering nethod. Note that the soft

magnetiiei ER¥esof SmbghERY 1% yelB-dARHaEY ZORE SPHLLQId N9 et hod under
.co%di t1 ons ﬁhe? ei rrrllgghg%A?ggany s%ut?gsléngozfgr egg)l,%‘o%tl Zf;§§v§)exer?6irmt : (1. ?ﬁ m
Torr), e Leal j nt I . . _Fu er, e
st e et o af PR e bTPaneLEn L *ﬂﬁe egoaehi[{%g echaster

medi u i =10Q. t , re, t mast.er . medi um i ckness
d ref ﬂi&‘%@%ﬁ,ixgﬁg% gngéﬁertoér:%f&%g Eg%t%%gts%% aecc‘[e?llgrf ofte ﬁgesﬁBEf‘?%iEe L 0 th]?t
botto A&, 10f 5 i i of the,uneven. pattern of the so
mgneﬁ)?%%yer 15()tlhge same L%S%sa{%tfﬁgeﬁ% g‘ﬁgst%eer e e ﬁéﬁ&gﬁ%sﬁx‘ﬁl ai ned

bel ow)y .9 mast er medi um of exanple 2 is a master medium conprising a

di sk shaped Ni substrate formed by a stanping method in the same manner as

composed of PSON S0t Beradihedn FERls I Gl e, 32%?&:?%?4‘?2%906% hod.
FoneBec iR et R WOy AL SR SR HIERL 3, Lo s, el o
o ST SRS B8 o N M ST E O BB 1 o
whi chhad sSeéen BGNRLd By A¥ET- £ AMERFEH. 2 nEGR 8 £, G has, been formed .
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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by useé of a sputtering nethod. However, the master nediumof the current
experinment is formed so that the naster nedium thi cknesslgqanﬁg?zcﬁémn The
mast er medi um of exanple 4 is a nmaster medium conprising .a di sk shaped
quartz substrate qn which an uneven pattern has been fornmed by use of a
I'i t hogr apiy*& &&FItSgEhegieodD arg dwowar $n20D&rtwhi cloBe SOk &t MBGR i o1 ayer
composed of FeCo 30at o -has been fornmed by use of a sputtering method in
the sane refhe¥sde hevnski Efnessdiflm sinEkapeeclor Nalcd 783kt %Cf[ﬁﬁﬁ er
medi um -

medi um of _the current experinent is forned so that the naster

" thicknessh@vingowidih dEfe mesbtter nedinymdficiomar adae e & his a

master medi um conprising a disk shaped Ni substrate fornmed by '"a.” stanping

‘method, al§idAzibigchhe Yohihgfagmetintubayede 00RO e RECY 398LA 1 gs been

formed by use of a sputtering nethod in the same manner as the master

“medi um of TeRenpeehdd, Howdtdre thhekmasked dedindmnael the SErgiggm%%@&ﬁlat ive
‘exanple is forned so that the master nediumthickness d = 0. nm e

mast er ned@¢dinet Theparatievemednplse o ithed cFBRALs TRl %%o%p@ogj ng a
di sk shaped quartz substrate on which an wuneven pattern has been forned by

use of a $tihbgeaprwhielehohdghin mhtehﬂaﬁ?@Eré@lE‘I'&E &%éé&c{ﬁé I I um of

exanple 4, and on which a soft magnetic [ayer corrp%sed of Fe etfogﬁgo has

been for EFSHYt ubrvehtiospi andoshen@hBodri MellEmsaBe FRANELNAS LPE ABST €r
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 7
| 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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medi um of exanple 1. However, the master mediumof the current conparative
exanple is forned so that the master nediumthickness d ﬁj&mg¥&ﬁ% A
magnetic transfer to the slave nedi um descri bed above was perfornmed
utilizing_e%ch,of t he master nediuns of each of the exanples and
conpar at i v8*eXAAPP&sOBESELPBECL abo¥eraandinasiluctargey thetr cof tmsay,

eval uat ed bgsed upon the nunber of signal om ssions occurring in the data
t ransf er r el oCPREASEaRE CE@ICYmMi s2 defd clamdary 2006 The resul ts*, ther eof
are shown in Chart 1. Note that the Chart 1 shows the bow stiffness of a
sanpl e pi ece of each master nedi um having width defined to be Im which has
been obtained by wutilizing the Young's nodul us E derived by use of a
vibration reed nmethod, and the thickness d of the nmaterial of each nmaster
medi um The master nediuns of the exanples 1.-4 have a bow stiffness which
is wthin the range regul ated according to the present invention, and the
master nediuns of the conparative exanples have a bow stiffness val ue
which falls outside said range. Chart 1 Thickness dBowSi gnal Eval uati on

(mm) stiffnessOmi ssions (N2) of a(nunmber of) Imw de sanple
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Exanpl e 10. 30. 4520 Exanpl e 20.150.06 .10 Exanple 30-.52. 0820 Exanple

40. 912. 1520 Conpar ati ve0. 080. 009143X Exanple 1 Cbnparativ&%m%382&§3x
Example 2 As shown in Chart It for cases in which any of thé faster _
medi unms of Exanples 1-4 are used, the nunber of signal om ssions 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
Exanpl es 1 YRt Asafaimeddist he nunber 22 18 January 2006 of signal

om ssions is extraordinarily large, that is to say, the contact accuracy

i s deficient. 23118RJdMameylooobransderi stestamedepiiun 1 prowidgdet vith r ansf er
mast er medi um provided with a .magnetic layer formed in a pattern for
transferri MPERLACt bayee formgaetine & Hpstent  fommiirasiterredrdatig teedihem
wherein the Young's modul us E of said nmagnetic transfer master nediumis
regul at ed HPIRELE NiayRReRE & magnetss BoROEINF pedium: ®BEBRWP is in the range

greater Fl1an or the Young's modulus E of said magnetic transfer master
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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|

equal to 0.03 N nR and less than or equal to 27 N n®2 for a case .in.
which a sanple piece is defined as having a | mw dth. 2. A EEESW%O%C :
transfer master mediumas defined in claim 1, wherein sal J Young"'s nodul us

E is obtained by seBsurgiBNhaihh a8 puikkat eed Jthod by cutting a

rectangul ar sanpl e having a Iength E = 50 n%ﬂa%d%glr{%czgﬂ:&%moo’% it he
mast er rre@ioumegpa,gdgnqot'Qgrigofdaitg;f i,xgd; said rectangular sanple, in the
state wherein one end thereof has been fixed in place, is then bonbarded

- with vibrationsg m@ﬂ%@.@ﬁ%&j gggg?%)ﬁ éniéﬁ::r‘{%%fss%r ggﬁ and_then the Young's

nmodul us E is conputed from ron: LORESaFesvikrtdien p
refers topt_»bgrgggght%iorgggﬁg L§ %a(iaegpég eg&f_e_(1§875),. 3. A magnetic
in clai

transfer master medi Um as define 6r WICTiHer ei n sai d master
nmedi um conpri segs 24 8. Janyar 6_a substrate having a pattern on a
surface thereof that %orresp%?é%gt%ros‘é%%e%a?%;sﬁﬁ§ ﬁgﬁﬁéﬁéﬁi &1l apdd

provi ded ©pc&L: t : f of the rotrusi on portions on said
substr at e? mhe?%?ﬁﬁs%(?%&n%g%eﬁ&g&?a%% © PRV SBODAT LG daysit Aesgedt isai d

protrusi o peFtdQNs constitute said nagnetic layer formed in .a pattern.

4. A magnetic transfer master medium as defined in claim

1, 2 or 3, wherein said data are sexvo signals.
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4. A magneti c transfer master mediumas defined in claim 1, 2 or 3,

whefein said data are servo signals. 2  ABSTRACT MAGNETI Iﬁ%g§§ ER MASTER
MEDI UM Si gnal .om ssions are prevent&$TRAGTH occurring in t ghetic data

transferred to a slave nedlun1b¥' Lﬂnetlc .fransfer enploying a magnetic
transfer nmaster medi um A THRSTBTLAedRANSFER MARTER MEBEWMri al and having a

t hi ckness wher &igneHe e stans ress prépaieed] fi8mt becaekihg LA the range

‘greater than equal to 0.03 N nferr] and less than or equal to 27
nerr], l@ahgaéa pravef¢heeddio haliaig: aeditibd e i c2afppod a
arbltrary | ength, and utilizing the Young' s nodul us obt ai ned by use of

a V|bratp@ﬁlp@é@Qmawmagnatxnuuﬁanﬂﬁﬁmrma@téﬁn@éalﬁﬁ ANk s 88r AEQLLALATY
mndth b, and a thickness d. Figure 1
formed of a material and having a thickness wherein the bow
stiffness = Ebd’/12 thereof is in the range greater than or equal
to 0.03 N - m® and less than or equal to 27 N - m®, for a sample
piece thereof having a width defined of 1 m and an arbitrafy
length, and'utilizing'the Young’s modulus E obtained by use of"

. a vibration reed method on sampie having a length of 50mm, an

_arbitrary width b, and a thickness d.

Figure 1
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