; e3e&9445, 7. Z7B868T&I"e5MAGNETI C TRANSFER MASTER MEDI UM BACKGROUND OF TH
| NVENTI ON Field of the Invention The present invention relates to a -
magneti c transfer master medi um on which a magnetic | ayer pattern has been

formed for transferring dﬂk@NEEI@ rﬁgﬁgﬁm m@g | Rl um Description of
W t

the Related Art Cenerally speaking, regard to nmagneti c storage
nmedi uns, there is a demand for increased storage capacity and | ow cost.

Further desired are so-called high-speed access nedi uns, whi clﬁwmmmmmﬂm'm
of advant ageously reading o a ~of desi l.acation i
time. Exanples of these ned#éﬁgeﬁﬁgﬁédgghgﬁg gggég%&ﬁgchigh-densitd&un.

fl exi ble disks. So-called traaﬁjggiseivg tiﬁhnologé: wherein the nmagnetic
head accurately scans a narro Her 2 _ 4 e a high S/INratio,
B S oo L e PR ST 0,8 D16, B L AR LS -
tracking within a certain iq%erval occurning in onqﬂgotai%Pnbof t he digk
are " pref of RECEIME At HT OF MO 6 BaENG N ENE2 UP E P Sy HRCeLeRRghRTTR

transfer n&tho s realizing accurate and effjcient (grgforrratéi n‘ﬂ-é wherein
the data such ad?d%é&Vo ngPaao © thd"T9KE bor e dh*a et @t Hedi um i s
magnetically transferred t eref.romtoaf netic..recording nmedium have
been proposed in, for exal%—se&fa t Publication Nos.

63 (1988) -183623, 10 998) -40544, 10 (19 - 269566. A di t

thege ma)gneti c t%&ﬁ?fr&&]ltye 6 ol %s :wajancqha%etoéarrcfg‘req%‘? IR RS S‘Slﬁg%%'l%ggn °
tt di to the_data._t LS, b d t . S|

e um (o MEGIORe FRecRitg naanany. [ pi b arEatE) R Frie webe i Bt er

medi um br oygQt #o%;tqack:ﬂ%%h%%nh%%ﬁr\gd:[ 'Cér% gog—‘é{%hl;i%g{ gu,r?gg{’-ns&gegee’q et oi ned

body, and applyin ranster magnet| ic pa%ern

ding:tq.th f di
co 0B AR e e 608 SR Oy Ped S

is transferre sl'ave medi"um™ The preforna or med
W t hout Chaa@b“%f\tﬂﬁefiaghgbuvgoeg%-55095 9f shBpc MRshE! BRGhYILandrthg. sl ave
medi um that 1s, il'e the two nedia remain stationary. Therefore not only

s 1t POSShBle ks Rei0/dE WACH AL RS dincudisibp Profosrat afaka, it

beconmes possi bl e to advant ageous 0 sO in an extrenely short time. In

order to igBLewd 1lkergdakihy bribe Bt bGy | SN the hagREEEESREYyt hat
the gap between the slave nmédi um and the nmaster nedi um be mage uni form

Because it akbsubhafldiqUbtah o B Pt i t30Pr 8 k & JAEH DEVR @ 191 NS NAEZ 56, t he
entirety of the respective surfaces, it is a general practice to conjoin
the respecpilugsssrdasssant Nl adiatini dttsinl 6@ tHPOLGANEtbhaye WA Ac Iy
contact characteristics between the respective surfaces be maintained
across t hethstrieodt.)A skefeosighelh, bdidsecenfatasighnals peplay dRdcklnbdnas, to
say, even if a contact deficiency appears

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 data 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.
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i on only one portion of said surface, said portion becones a region in

whi ch a magnetic transfer can not be perforned. If a magnetic 2 transfer
can not be perfornmed, signal om ssions occur in the magnetic data
transferred to the slave mediumand the signal quality thereof is reduced.
For cases i 63WhPBA) +th83628NsLOAE@8)atdd Sidd ,a aser VU@ Eigpial -2 &0 &slequat e
tracki ng function can not be obtained, whereby a problemarises in that the
reliability is reNouceddiAg to pthese hagnefproviragstfle centtacilogies: a
characteristics between the respective surfaces of the master nedi um and

t he sl ave medster rieadimmhagy ndasn herveropas edrhneohapanesed Lhgxamthediai ent
Publ i cati on No. 7(1996)-78337, wherein, by use of a pressure contacting
means fornmeghat iantellestirank@@dy ridtpt opr 83506 g s t(athegretitetecfdimg
rear surface of the naster nediumat a uniform pressure, the contact

char act eri she@sulgt e pirebhe cbesSBe W ivey isly tRE M td hacEsinebroRghym sl
the slave nmedium are 1 nproved. However, the nmaster nmediumis usually
produced bycusseofoRthtt hoHaphy1ewthaddiamstamymg anebhedinedtibedy ) kend and
because master nedi uns formed by use of these methods have a bow that, can
be fromin appliyeAg oftFdcd NS raynedite fAivndr edsretom srmugnetic i tkomn
that applying a uniform pressure across the entire surface thereof is
difficult. terkbsponagagdtol Bherdetat gecylfegtsdieo bovymdl ) Neormsten i um
to realize a flat surface thereof so that a uniform pressure can be applied
across the matteet pediumaid swehaderride tonvwert eriavef ndthiyni eSERé | nvention
have proposed, in Japanese Unexam ned Patent Publication No. 2000-275838, a
magneti c 3 préfapsbetiagpanat be yweefermed wadthomtaddhampiiron tdystmdtsive
introduced to a nmaster nedi um stage, whereby the nmaster nmediumis nade
flat. Howevposievensf of thsesastewhhediuvmsdred thesisisvdianedigust+ nithat iows
are used, there are superior and inferior grades in the flatness of each

i ndi vi dual whsfer thedtunm maddai tremad nbetcans orlagyr. tThatr etfflveree rarte avelsy ers
medi ums of which a sufficient degree of flatness can not be obtained.
SUVMMARY OF TEEROMYENTEOMD perform an accurate recording of the preformat

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

In order to improve the quality 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 surfaces be
maintained across the entirety thereof when this conjoinment
is performed. That is to say, even if a contact deficiency appears

' ononlyoneportionof said surface, said portion becomes a region

in which a magnetic transfer can not be performed. If a magnetic



The present invention has been devel oped in consideration of the

ci rcunst ances described above, and it is a prinmary object of the present
invention to provide a magnetic transfer master medi um and magnetic
transfer nmethod capabl e of reducing the signal om ssions occurring in the
magneti c tr ansherfeandanmoay ibeg geltef cvinggl Gualdlt Yoy enis Jbeuragnethes
transfer master nmedi um according to the present invention is a nmagnetic

transfer mamagmetd WAt aadedarridy adragietdlavavsdial et Wwid sigadtern
for transferring data to the magnetic | ayer of a magnetic recordi ng nmedi um

wher ei n t he q¥@ung'ys thegdebi¥si & Addseed. mraneldse d RangherheRt ef rAdRSELPLL S
regul ated by its thickness d; wherein, for a case in which a sanple piece
width of 1 maits def bngdrvbh§i§QM$téﬁfﬁ'@ééua?tgdgfé@kiﬁglﬂuﬁB@iéﬁngén%gﬁter
than or equal to 0.03 N nR and less than or equal to 27 N nR. 4 Not e
that, here, gehep¥aungd,swhBddbysal srebyahUgriBasui #drRad obd af dethbyl ey

vi bration reed nethod. A rectangular sanple having a length L = 50 mm and a
t hi ckness d jisS r@dtudagom t he master nmedium and one end thereof is fixed.
This rectangul ar sanple, in the state wherein one end thereof has been
fixed in place, iasthenmeamBarrded Wb Miny atHORon KL THLSOMELstics
frequency f is neasured. It is known that the Young' s nodulus E has a

relation w tfatihen egen AL NN fla RPTEE AL afad @) WWEAi b 2@  €he
(4~L2/ad) 2 The Young's nodulus E is conputed by use of this relational

fornul a. NotsgatRahefen®, HedhfAlcyyt Bak MR OBREPbYedat JaphedcCPed kil 8B
(1.875). By inserting this Young's nodulus E, the sanple side width b, and
t he thi cknegs t@rnthtradiiedtaon bel @veod)her dBnT sty ress, By Ree Obtakned:
Bow stiffness = Edb3/12 The present invention has regul ated the bow

har dness t o pirkes septd s8htaabgRgnards €asRedno MANCE1 4581 8aqd e thaeCerad s s
has been defined as 1 m The magnetic transfer master nedi um according to
t he present aigaMeniti ¢hel entareeg bfotha sehstsaifaoé whi the thhesval uge@fuh he
bow stiffness = Ed3/12 for a sanple piece having a wwdth of 1 mis in the
range great et ahaniborrequadsdurd, @l cohtaed thssathamisktiegubbtivaeR7tie
n2. By making this bow stiffness |ess than or equal to 27 N n2, the
flatteni ng okespeetinvst sunfediesnofheheanaataunmadsompéndnt by s¢ bavdase dian

i ntroduced can be further pronoted when the master nediumis conjoined with
a6 magnekire depocdiesy medi um and the contact characteristics between
the master nedi um and the nagnetic recordi ng nmedi um can be i nproved.
Further, by maki nfoweiverpothsthdspes gnegion drs msaaldly pgosiuces DyOBsH of,
the problem arising when the vacuum adsorption systemis introduced,

wher ei n t he ashipbograph Brivhadbn a@t@mmsneéfrhq%@ru‘ﬁh%dﬁjl@t andtleegese
suction deforns, |leading to a degradation of the contact characteristics
bet ween t heM#g&edr Mesldivihg drdmeRebiraliet PE EBedrdPAEhALAl DaVecanbee that
avoi ded, whereby a favorabl e degree of contact can be maintained. If the
nmast er medi GRPaBBorERTd ™t bheneent efehicrapentibp the hundreds of microns,

it is known that applying a uniform pressure across the entire
surface thereof is difficult.

In 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 inventors of the present invention have proposed, in Japanese

Unexamined Patent Publication No. 2000-275838, a magnetic



is enployed, a magnetic transfer can be performed wherein the contact state
bet ween the master nedi um and the nagnetic recording nediumis favorable,
the occurrence of signal omssions in the transferred data can be
controlled, and the signal quality inproved. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fi guneas¥eirs appaefapec twheradirevd ofacust aads gpdiiion angs teennaisd er

medi um Figures 2A, 2B, and 2C are drawings illustrating the basic
processes ofinaroeigneld ¢ot & ansd €&r niddiath sfiagu,ewBeirebg PRE SRSt é v enadiqim of
the main part of a nmagnetic transfer apparatus for perform ng a magnetic
transfer utili siadg F1mmster nedium according to the present invention,
Figure 4 is a perspective expl oded view of the conjoined body shown in Fig.

3. 6  DESCRI PTI OMoGevEl; BRERERRRED JaMREDIIMENRS dremRistalt ededifgndnefaned

enbodi nents of the present invention will be explained in detail wth

reference teitheaat baghkedrdr avkAgsthEkesiret igpdosd € HPGEHEES H grades
performng a magnetic transfer enploying the master medium according to the
present inventiceR trQ ad n¥lsave MRGIHMIRI BRI thateqr gt uiediany W IHade
expl ai ned based on Figs. 1, 2A, 2B, and 2C. Fig. 1 is a perspective view of

a slave nedbebohe 8DdaBSiA thedieldBe hatitd imedNEms |V @hiRH 4Mu fiidrd SK
shaped magnetic recordi ng nedi um such as a high-density flexible disk, a

hard di sk t Hatrean d¥e Aitddrezed ddah adiansk dikaiaear atus, or the |ike, and
conprises a magnetic |ayer 2c, and a magnetic |ayer 2d, respectively,
formed on each of the two surismess\rY o dipgK Pivaped onon- magneti ¢ base 2c.
Further, each of the master mediuns 3, 4 are forned of a hard material in a
formof a disk, anteipr@sont deseoit iichadianedehenepbdw i kondilmiisitaroat a
bearing surface on which a mcro uneven pattern for being conjoined with
the recordi og tshis fraaesinddantee DHekhie 1 pedvaboed] WNi baiss bBeenihar b deach
of master nediuns 3, 4 have an uneven pattern forned corresponding to the
upper recordifnghsusfasenfdirorenticon awe p roedaled s nga e £ A et 24 s fears pacitdetel v,
of the slave nedium 2. Taking the master nedium 3 as an exanpl e, the uneven
pattern, shoedium thel aeemedric dyecthdfiert e tdaid echdalie iof theeludriawg ndhe i s
formed in the donut shaped region. Note that although the master nedi uns 3,
4 shown in Fignal ocovdpsisesa osghetmiatee 131, thel magsyidct itusingfeon amd ch the 7
respective uneven patterns have been formed, and soft magnetic |ayers 32,
42, fornmed bdMPrh¥ingspdet isignadewnialidivt dhexredfor cases in which the
substrates 31, 91 are forned of ferromagnetic material such as N or the

li ke, is possibleThe paphetict heapsdest Pesteanskedd upy agsergfinghd cotibg t he
substrate, and it is not necessarily required that the soft magnetic |ayers
32, 42 be fBEAREENthERESAticRVIE armagye bt oA RfSr magﬁ@tcn@eqha%rpmmﬁbgy
favorabl e transfer characteristics, a npre favorable magnetic transfer can
be perfor metiltRofeMeRREHiFe 180rE FoFHed ¢itdy & Pakiertnhd Q¥ dwindsd o1 imnge

substrates are formed of a non-magnetic material. Still further, if a
protective BRFm $8chbes "B9amsd¢ Liawer of a magnetic recording medium,
wherein

the Young’s modulus E of said magnetic transfer master
medium is regulated by its thickness d; wherein, for a case in
which a sample piece width of 1 m is defined, the bow stiffness
= Ed%/12 is in the range greater than or equal to 0.03 N : m® and

less than or equal to 27 N - m®.



Carbon (DLC) or the like is coated on the topnost |ayer, this protective
filminproves the contact durability, enabling the performance of nmultiple
magnetic transfers. Also, a silicon |layer applied by a sputtering process
or the like can be provided as an under |ayer of the DLC protective |ayer
in order to inprdVete¢hhehaontheote cltdweatbengdsi nesduFigsis KAal2ie meadu2€dar e
drawings illustrating the basic processes of the magnetic transfer nethod
utilizing tdmdnesteinegddoymn acidorak ion treadengihesbnA irecernigola rFisgmp2 A
illustrates the process wherein a magnetic field is applied in one
direction amalvihe =slawethedi=UuADinu ianid & adH iy kregreetli zedwd £hodi trec mastieirent
magnetic field. Fig. 2B illustrates the process wherein the nmaster nedium
and t he sl awedied] wnarendrodghherabd thofexedntTcis ard tanpdret sembilel,d is
applied in the direction opposite to 8 that in which the initial magnetic
field was appltled. sthge Weidlnsdinateasd titesdat haf theter Ifd xmayniet pCace,
transfer has been perfornmed. Note that in Figs. 2A 2B, and 2C, as to the
sl ave medi uts 2thenl yoibertbedewithceibeaeidnsy sudf aceeddntheeedtreighenguwn.
The basic outline of the magnetic transfer nethod is as follows. A shown in
Fig. 2A fifsis masasokedal 1aagBeknowhi ehdtHithel Soappl isethoiduliulze EShawe a
medium 2 in one direction of the track direction; whereby the initial

magnet i zat i onl of i bhewstlavicheret sond ke etteuenentt rEgretsszat ia@n folil Blsi: S
effected. Then, as shown in Fig. 2B, the recording surface 2d of the slave
medi um 2 and the grangpet ©caitd/baafi ng face of the master medium 3, which
is the mcro uneven pattern forned on the substrate 3a coated with the
magneti c | difee BQunafe bodufiht Ente cbogpetednbgcuisearnd ahtisameflet imagideti c
field (Hdu) is applied in the track direction of the slave nmedium 2

opposi te t heodhukat i Patentwhtchetbe pniéfaksmagnehecdénelidy(HanY wass a
applied, whereby the magnetic transfer is carried out. As a result, the
data (a serceesfgnaentf 6t.&xahplBy vwerspondilbie tYeouree umsoderd ysafl, etheof
the data bearing surface of the nmaster nedium 3 is magnetically transferred
and recor dethreml ¢ lReldraghdthcbr gout dhagtiekaees (d haterikk)f cgmulrebelave

medi um 2, as shown in Fig. 2C. Here, an explanation has been given for the
| over face FhedeeVngtififnase ganobet Abtsiaed:medi um and the | ower naster
medi um 3; however, as shown in Fi the upper face recording surface 2e
and the upper i@y mﬁﬁlh?ﬂsaTeg%}Po/ into close contact and the 9
magnetic transfer is perforned in the sarre manner. The nmagnetic transfer to
the upper amtf IBG@FERRCENVERbiaANNhaguFegEdated ShE QBWOPatrﬁlé‘eﬁsa\F@ ¥B& um 2
can be perfor rrpd concurrently, or sequenti aII one surface at a. tine,
Further, evEN+07lchaREe| FOHhR cReERelBnBRERR péPFeFﬁmBiet RéeRsParthehRam 3

is a negatl the opposite to that of the positive pattern shown
in Fig. 2BP ?}P ‘é:?/gjrgiéﬂga?hg Igbove described directions in which the

tial t | d d t h t t |.d
appl |, e samd BT be TRGHErP L a5 o F aERoRRcaHRA! BHo HeiReNo o
t hat to th it t, f | nd th f t fiel
| o necessalF TR al'rﬁvaerrtr}? PRAFEFBrTBE GEYRATEHEE BRbEob o RILEPAE Pon
f th f f di 2 d.th |
Tmgnet i ¢ perimidl Ey b CERE Shust B¢ /2 fBia des RO B P ATl g Wit

E‘é‘séi[): a i A e g M eRd SRRt SR BT e a”dahaipfs' aﬁé@?ﬁd'z“m gl
sur ace o %asé%ﬁ%fﬁfgaﬂmﬁ?ﬁx%% oo o PR beePern
A )
G 1) con: i et SRR ke B e $B oo s EiAR AR ne CRre APl

di Th f ;
Thotelit hoéﬂﬁ%ﬁve” At SoSreliph TR epy R cpaenn i Bt ERRLABATRRIBE & he

hei ght of t{ne tlher promoted when the master medium is conjoined with a



protrusions) of the uneven pattern forned on the substrate be in the range
of 80-800 nm and nore preferably, in the range of 150-600 nm For cases in
whi ch this uneven pattern is that of a servo signal, said pattern is forned
l onger in the radial direction thereof . For exanple, it is preferable that
t he | engt h maghéticadeabrdingcmednube @nds5tke gontacd @h@Sastemiistitdse
circunferential direction. It is preferable that a pattern of this type, in
whi ch t he |eagvbennthdamasddirainedinmcandrnhesmbhgngei canelcartdhng ridudisum aage,
is selected as the pattern for bearing servo signal data. Further, as to
t he mat eri abe fimpEowged h&@usatie nyagpatakih@ydris Bow at LHfaeksygf<Goier theN Zr,
CoNbTaZr, or the like), Fe, an Fe alloy (FeCo, FeCoN, FeN M, FeA Si,
FeAl, FeTaNpr dhuad db el beyn(NinPe) ther pirid® lleik @ raai nke ware aird dhangf or .
It is particularly preferable that FeCo or FeCoNi be enployed. This soft
magneti c | ay@sorstionnydteim s magieldik-atht ehéadihythésehabe a fvalcsl wartdher
form ng neans such as a vacuum deposition nethod, a sputtering nethod, an
i on plati ngofreiweha e HOynedlindt ahibpkatiedgt oetiwdueiion Ide Sy, efleaaling
that the thickness of the soft magnetic |ayer be in the range of 50-500 nm
and even note preégrabhyiohnofheheangatattlzBad@temi sdices teaiwddie the
magneti c transfer nmaster nedium according to the present invention is
formed so thastéhenedlureantl themBowestiicf faessdindhdd ilin,f eanabs arplielep, ece
t hereof, having a length L = 50 mm an arbitrary width b, and a thickness
d, wth thewtYonslgysandadubusbEedaeyyred of chyitacti buat ben meded airidind for a
sanple having a wwdth of Imand an arbitrary length, is in the range
greater than or enjfiathd andks 03N medifinardtdeshi idhan aheegualseind 2Avnt ik
Here, the master medi um conprises a substrate and a soft nagnetic |ayer
forned t hereoremmbeyeidn 4 eadre ttkndssans fef eran b e fdirsteah et efredm  tthe
bottom surface of the substrate to the bottom surface of the depression
portion of ¢drtamevehapatbetweénhthbombetresumtddamotnidhéhedepragssitdre porti on
of the soft nmagnetic layer). As to the slave nedium 2, a disk shaped
magnet i ¢ r eeperagngetcdivsuth savarhhig, ditbk, ogrufirexiclsl @ fdisskorarl t he |i ke
can be enployed thereas . A magnetic recording |ayer thereof is formed by
coating a |ekssbenpaimecthe huaesfarredrdbfaf 6pRi R aonkireldedal king the
magnetic filmrecording | ayer on the surface thereof . As to the materi al
form ng theSiFmal ngeal ity wBPrReVed-fil mrecording layer, Co, a Co alloy
(CoPtCr, CoCr, CoPtCrTa, CrNbTa, CoCeB, CoN or the like) , Fe, or an Fe
all oy (FeCo, FeP, FeCoN PRIEH HESERATEN tHerito PRGNS hat it is
preferable that a non-magnetic sub | ayer be provided so as to provide the
magneti c ani sot r FpyIHER)ti red RFEHTRAIT TR VAEY Rt & & LAdSIredl UR GG R B2SESEOr t
body side thereof). The crystalline structure and a lattice coefficient of
t he non-nadﬂ%é%%mSub | ayer must be matched to that of the magnetic
recording layer. Jo this end,_ Cr, i, CoCr, .Crta i, Al_, .Ru, Pd or
Che T (ke i s empi GARPTHEPE e Anch2g e e iRgiot 1 L FFEREE P TR Rdie |
be expl ai ned. Fi%. 3 if a ﬁers gctige viEM/of &Ee main part of a magnetic
transfer euﬁﬁﬁ%ﬁ %e?n% efreft PG -t He ﬁﬁﬁﬁ Frc™PrdRsrer 12 met hod accordi ng
to the present inyenti o?.. Fi % 4 is .an exgl odgfdﬁﬁerspecti vg \gew of ;he
conj oi ned body t Hat9Y%® 0 HB HEFERI T Tt oot e FRgAE et hidr 2 F29B5 A5t us.

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.



The magnetic transfer apparatus 1 shown in Figs . 3 and 4 is a nmagnetic
transfer apparatus that perforns a doubl e sided sinultaneous transfer. The
master nediunms 3 and 4 are brought into close contact under pressure with

t he upper and | ower recording surfaces of the slave nedium 2, respectively,
to forma conj oi ned bAEgRIBTIOMhOFe THEI @REGERREDNEMBOOIWMENTS s bei ng
rotated, a transfer magnetic field is applied thereto by an el ectronmagnetic
apparatus 5 (a nageetinafterdthenprafengedppabatuskndisspds ethealpresaand
bel ow t he conjoi ned body 10. Thereby the data born on the naster nediuns 3
and 4 is transtatied walbobk bhelaaspectinyectpiar vt lrfyrdmee tof e

sl ave nmedium 2 concurrently. The conjoi ned body 10 conprises a | ower master
nedi um 3 foattaanstiearhR@ngat arsyeh, asha ISL VO Hi@ed s o herr fadndi dp & he

| ower recording surface 2d of the slave nedium 2; an upper master medi um 4
for transf efné'?ﬁgtd@t Br §H€ He ASent B&F Moy YHiNak s@erohbai ufldadécdedi Rg PR
recordi ng surface 2e of the slave nmedium 2; a | ower pressure conjoining
menber 8 prpyededtWdverit 1 VWb £ 466 niddd uie (R @iz el AHSe6 Bl Dy a1 um)

| ower-face master nedium 3 and correcting the flatness thereof; an upper
pressure copfiolnbedefpnaeheld Bae¥dded Wil .an ,upper 269r reed izrg. menber 7 (of
the sanme configuration as the |ower correcting nenber 6) for adsorbing the
upper -face masterrpgdiluish padspetteotivigew BE al31lavklmédess 2t heneafaster
Pressure is applied to these while in the state in which the respective
center portmefdsuimBeseahdhayerihees]l 48é asdi v fde Wk gl mrdidins
and the upper nmaster nedium 4 are brought into close contact with the
respective uwppetdand hedeumr €aohda$ g irdhaedsn ©f t§ hitl est iviee reeic kim a2 .haldte
surfaces of the | ower master medium 3 and the upper nmaster nmedium 4

opposi te thdibk&celsat rarebt wni Whzed ifrhe hacd alisiewppapatier, nohashdddrke,
formed are vacuum adsorbed by the | ower correcting nenber 6 and the upper
correcti ng apdbepmprisespachagekyicWWayemelessamny, a magmearid ddygyr @& t he
contact characteristics between the slave nmedium 2 and the | ower master

medi um 3 andespectpped ynaseemedredi each o ff the par esrdneepraf iadédis k sdtaped
penetrate through the master nediuns at positions other than those on which
the mcro unevemapaetécnbhas Been forned and on positions not comunicating
with the suction pores (described below) of the |ower correcting nmenber 6
and the upper corFecthag, neapero7 thihaagitemaendemst Re €| ase tormedtof a
surfaces of the slave nmedium 2 and the surfaces of the respective nmaster
nmedi uns i s Bagdinaiker byt iand fogrepifed digkt Bpd 15 Provielesior e sainface

bet ween the slave medium 2 and the contours of the uneven pattern such as
that descri BBBY&REVELILEr ArebramsfoE JRaka HeHptRUNT WekdFRli oy Wi dthe PFresent
invention is conpletely suctioned out and expel |l ed, the contact

char act er i sPRE¥eR R BREFRAFAYT Peiing cgB3daineRe" L blethe FRUIIRE IS H (of
the sane copfiguration as the upper correcting nmenber 7) is provided . in the
formof 14 295 APsRECEPFoSHBNG: RESLYM Reher, Bosh tREMRESt &R Re@iuMas tehd
an adsorption_ surface 6a finished so as to haye an average surface
foughness oFCRIUES 34 haveiaq HngvahEathRzd TPERES FoF EarPPRTEREVF Addes

t he surface_thereof . Ehis adsgrgti n surfacggya i s provided wt

appr oxi mat ePYPSE_IBEOLHIPPRUPEPES 6D PaVHIY PRSI TS SHhTHCT & and

whi ch h b bstanti al | i m id ad ti
Surf ace 6a. TREPRORGRCSe SRobhei wEHE THARIMG - (ARG 1S S o o ean U o
ted t ' ti h | that t ends f th
Interior poPtBiftbEmeHE 1eswbPe P LER (B tihibiers 16 Wb LPHERE,A 9T GG b
f the | - f [ Qi.ni nber,8._Th t] b
adsorb,  undB¥ T G BRneath NS AEARORS . he T dr hB8 &mEhe Mk
medi um 3 that has bheen g}}%rt#ggh:gnto cl.ose cqontact with the agsor pti

surface 6a, L9A4CBorYRtLe PHEESER? Mafte MESHE I MSedy (thFRO8E 1R %ai d

fl atness parallels that of the adsqrptiqn surface ,6a. ]
P 5. comprise a substrate %19 4(.)L, respec%lvely, on which the



The | ower pressure conjoining nenber 8 and the upper pressure conjoi ning
menber 9 are fornmed into disks . Either one or both of the | ower pressure
conj oi ni ng menber 8 and the upper pressure conjoining nenber 9 are novable
in the axial direction so as to open and cl ose, by an opening/cl osing
mechani sm (Bespeht hye neeeraen 98t te dres herengear charmedn and slod tl megnerfiicch
is not shown in the drawi ng. The | ower and upper pressure conjoi ning
menbers 8 ahdy@rard2¢odppi hedmeit bnebbé pebpecbyve unevedepettemed, for
pressure. On the outer circunference of the | ower pressure conjoining
menber 8 andas@e iuppldcpress wubstortaisnBhg 405arentmeed @ faferpomaigdedic
flange portions 8a and 9a, respectively. Said flange portions 8a and 9a are
brought intmatenfatt suchhaealih otheéhewhéket héscpossnblepévapeafiorm the
performed so as to hernetically seal the inner portion thereof. A

protrusi on Bagnetior hednsefiet hiey cesk erf pdrd iconl yoft hteh e ubsweratfegc @angr assdrse
conj oi ni ng nenber 8, which couples with the central aperture of the slave
medi um 2 sonat tecabtsgnilherpgsitédnshdtharreofso Funtayerst itchd alyewer 3@r,ed4Qur e
conj oi ni ng nmenber 8 and the upper pressure conjoining nenber 9 are

connect ed tlbed& agmwiaat thgreeahainwerdnobyshoown)d amgl aanaegnet At dd e hebyings an
integral unit. In order to performthe magnetic transfer operation on a
plurality ofasbasblaedransfesicitprastagl et s r aomoard dawo rakdkcemameditim 3
and an upper nmaster medium4, with regard to the conjoined body 10: the
center positransfet tae begpectonesddIur itdrats whitaces tomaghetthe Lawers
correcting nenber 6 and the upper correcting nenber 7 are matched, and the
| ower nmast enustddeipdvaned hé tpperubsstadresredeufivinad o &/ @cnan-adgoeliéd and
hel d by the respective adsorption surfaces. The setting and repl aci ng of
the sl ave nedtenmiad.perfornmed while the | ower-face pressure conjoining
menber 8 and the upper-face pressure conj oining nmenber 9 are in the
separat ed state .Shiibriutiheentidr appspteehive fhn Sushe agediiamrrd-Lad kehi ch
an initial magnetic field has been applied in advance in one _direction of
the track dfaeepnotDLELy arighedikmdsacptahed @ Germoss dayeryhéhis

| ower -face pressure conjoining nenber 8 and the upper-face 16 pressure
conj oi ni ng RERBEFLOVEr E1 bR ol oYY diltecoaid cll i@l ididivebprekd imgsthe
medi unms 3 and 4 are brought into_close contact with the_respective

recordi ng sBPFheERapret Ré BPAVePAEIMAATSLEE FERRSESESN] bilfed Body 1EE O Then,
by the nove er and | ower el ectromagnhetic a tuses § or the

inant of the ugg \ ngar .
movenent of 12KET G i SRAYR FPUEFSTEPIRTARAS T et eIl SRRGRPFOVIde
t 5 de. t t ti t he . d I, f

o "the. con; 87 EHCBBRY KDY= ERSHUE BBAFOFRoU=CINF o STBRr i AOPREEE.
the transfe hma'gnegig fi ﬁl d ng. IS z%\%gl ied in the direction opposite that
i n which thé FnFPP&FR Fraﬁ BEPELPFAPEIGES applied to the slave nedium 2. The
data b by th f f_th {6l i .and
the upper et er TEATUMY 1B PRSSPEFEn TTHE? ddsu T Tnd G Ry

¢ ¢ | : . cat | e (i
field 17: bracBaltE SEnAemh s PR et S I PR R RN
the present, gyentiono ag; d5SSS ied 300U, £nYsels ohes yacumadsaratian is
used to con‘jn oin t%e fas e§ an& %Igve rre&i urrlns, advant ag%'ous cont acfv?a
h teri j t ik t : .
e B o

dth j t . . { g s hat I h
an expl anat PBA Y R8sy dtnR R Rl TP AR AR R D, Rrrastd
performed cogHELent by har Babh becqndlag suelasss ohdhe sk dmdivgg the

SO or e Yy, or

transfer can e per sequential one re I'ng surface at
master medium and the slave medium are brought into close contact

and a magnetic field is applied in the direction opposite to



17 atine. Note that an effect whereby the position determ nation between
the master and slave nediuns is facilitated is obtained by use of the
single-face transfer. Next, the results of an actual experinment to
determ ne the transfer accuracy of a magnetic transfer perfornmed utilizing
t he magnet ithat dirsfudrighdther imsdiieh aeomradiing flielitheasr eppdtieidnv Eagi. oACW | |
be explained. The slave nediumutilized in the experinment was fornmed in a
vacuum fi | m¥orstirgtappahat ssata ShtbautheMpebaetdoni kraSs$és &pst beenng
apparatus), under conditions wherein Argon has been introduced after
depressuri zsr Oowmedd r Adot ¢ eripet atnureido. 12233 28,100k RL,( 5@- toTahe) saadet he
pressure is 0.4 Pa (3 x 10-3 Torr) . A glass plate was heated to 200 C, a
300 nm N Fenddipan 2 hainiserttes lasvehe goear damatiing aperf afcer 2edthgrebe $oft
magnetic layer, a 30 nmlayer of Ti that serves as the non-magnetic sub

| ayer, and sh@hnm |l ayer of CoCrPt that serves as the magnetic recording

| ayer were sequentially forned thereon to produce a 3.5" di sk shaped
magneti c recor di Mhergdidim aw nihe At maom atagn eétrazatficon Mk hotl s 9%
(9700 Gauss) , and a magnetic coercive force Hcs of 199 kA/m (2500 Ce). The
eval uat i on fuflXdwes ackc wstemyn afn tehiey t rzansfidr sags apeihatdead hagedtas fheld
nunber of places in which signal om ssions occurred. A magnetic devel opi ng
fluid (SigrairPhis Ghepl cadl st&i ghar Keave) medsudi Putedohe dik8thion of the
concentration. Said magnetic devel oping |liquid was dripped onto the

recordi ng surdakeliocfedthers! aerpbgi tine dmivhischmagneghebitd ohr afisfher shasebeen
performed, 18 dried, and the anmobunt of change to the devel oped nagnetic
transfer simprdumofdimert swvainiatrednanie dtuner ed imandenefifewitrd .f Teéds of
the portion of the recording surface of the slave nedium on which the
magnet i ¢ t reenshewnhas Higen2per flve megtcomstisnpbeefaed 2d of e tslmese medium
magni fication by use of a differential coherence mcroscope; if |less than
five | ocatidrend hchei thraws Eef odatatbehavrgsfgnal o6ntbsi vasterhwedyamudti on
was favorable (indicated by an "0"), and if five or nore |ocations therein
wer e found Wl Haves sikmaniond ssievient hettesnsfermadsonvhhaasebshsatef Bai ent
(indicated by an "X"). Note that there were cases in which a plurality of
si gnal oni sEafed wWadhpklee evongitilsl hagesidgnaproiamush ieta.cleaeraatack,
exanpl es 1-4 and conparative exanples 1 and 2, each of which was enpl oyed
as a nmast errRRd WFF s fepenagpehi AedickdckHR) t he ARBLERIMERI GRE REREK
manuf act ured by use of a_stanpi ng nethod or |ithography, technol ogy,_ and
conpri ses &SifstiaR €ohhenglavie MR YR NRPER S&keURRY &H 1RAY T ihsWhbFhed
of radial lines having a width of 0,5 um spaced at equivalent jntervals in
the range dMeoLHE i%a?%%t+§dféﬁlﬁiKE&PEOHaFrSHP h&deebEreBY the disk;

e most | ALY EF SRAET S 48 SRR SR bR F e brvEPR. SR rgaPaFve

Compr i ses. & G SR APl GherP bY 6 PEPHLRO P 4761 BABVAD FRYSIH SGnChRi ch

a soft rn“yggéé: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



| ayer conposed of FeCo 30ato has been formed by use of a sputtering nethod.
Note that the soft magnetic layer is fornmed 19 by a sputtering nethod
under conditions wherein the Argon sputtering pressure is 1.5 x 10-1 Pa
(1.08 mTorr), and the electrical current introduced is 2. 80 Wcn®.

Furt her, theagmetee tnadidfinnilst herarmedtieher bapatnarneény M segnkatict he
master nediumthickness d = 0.3 mm Note that, here, the master nedi um

t hi ckness dtrafisfsrttw tihe dippeaneadf towerhfapetreresiiiacaifacde 2Substr at e
to the bottom surface of the depression portion of the uneven pattern of
the soft nmdmedf cthayelavehmedanme Rokds beupefrdprinkd meastcer readilyns or

expl ai ned below) . 'the master nedium of exanple 2 is a master nedi um
conpri si ng seghakt shhpedohke substcat etf er edeby a stanping nmethod in the
sanme manner as the master nmedium of exanple 1, and on which a soft nagnetic
| ayer conposed ofFiRereB30atvedh has dmess fior weilchythesenefrea gputéeniafythe

nmet hod. However, the nmaster nediumof the current experinent is formed so
that the nasdsternedidinn i disnessedatifelpatrheriihet hasimro etk um dthagxalfpl e
3 is a master nedium conprising a disk shaped N substrate fornmed by a

st anpi ng neti®doosi t inee Seatet emlamngiowas e ipstZd, irgdireweats ievgatghlee abpvand
on which a soft magnetic | ayer conposed of FeCo 30at % has been fornmed by
use of a splederilgd nktteok idioywevewhitchethasier t hetinagroft ideé iaird ditin)
experinment is formed so that the master nmediumthickness d = 0.5 mm The
mast er nediamd adheekaapbéed nagre bs tiere Itk dHdm conprpeiligda thslsatmpeda
quartz substrate on which an uneven pattern has been forned by use of a

| i t hogr aphycardmalagnstiora Py twdnshenraedfandmrgratided apmte dipdsed &b
FeCo 30at o has been forned by use of a sputtering nethod in the sane
manner as tiee rigsittera npdgianatofc Eigddl end. thetteramhafex magnsfitier fhedicumisf
the current experinent is fornmed so that the master nedi umthickness d =
0.9 um Thelsrereeessaty ubhat eovparat theregawpbe detsraimgst baseedionma
conprising a di sk shaped NI substrate fornmed by a stanping nethod, and on
whi ch a sof@omsbirYatleand: the Mt o TRECstiCatobchesd bberd fayrerBgdpiinuse
of a sputtering nethod_in the sane manner as the master nedi um of exanple
1. However 2+ RBAnERE & lagdivenasne hec aamaab idoipapatifreraghfpland § legened
so that the master nediumthickness d = 0.08 um The master medi um of
conpar ati véX#pFe 2 is a naster medi um conprising a disk shaped quartz
substrate on which an, uneven p@'}tf:rggn has begen forrredog%use o&ha

li t hogr aphy t echdti oy 3 ht¢he Fhdrfie MeHs- 4h & SRt e Ind @i SRCoPTERERDI e
4, and on which a, soft netjc |layer, co d of FeCo 30at ~ has .been
formed by USERELOR G EBRLSTRY AR T oL Saife CHRTAET SRt b AP M gEEA hedi um

of xamle L FOURY Bosrk e TR o Mot e A S PR B 82T ©
transfer t(gtgﬁ%g%ﬁgﬁé”ﬁg&fﬂ%dgﬁcﬂhgg nagg¥%ern formed on the surface
thereof, and a soft magnetic layer formed over said uneven
pattern.
A synthetic resin, a ceramic material, 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 depth (the height of the

10



was performed utilizing each of the master medi uns of each of the exanples
and conparative exanpl es descri bed above, and the accuracy thereof was
eval uat ed based upon the nunber of signal om ssions occurring in the data
transferred to the slave medium 21  The results thereof are shown in
Chart 1. Naeotiasiohe) Chirithel wieowsn tped tsow dtorffedeon theassheplretpi bee of
each master nedium having width defined to be 1m which has been obtai ned
by utilizi ngnttilee Yoamge so froéloH 8130 lnder anédmbye ugrebérabyiybr ahi bher eadge
met hod, and the thickness d of the material of each master nedium The
mast er nediafsl HF-E0@ rexarfydresaket Havehd dowhdisi Uheess phittlerins iwl theg t he
range regul ated according to the present invention, and the naster nedi uns
of the conpaf a isexvexaiphed ,hasedaphoveshi {§ nbsamed| gyt din fralel 2adubdi de
said range. Chart 1 Thickness
dBowSi gnal Evate@t 1 omEmersdd f.f hes sQangslieons (NR p reff eagblebeha bftiemnlength
w desanpl eExanpl e 10. 30. 4520Exanpl e 10. 150. 0610Exanpl e 10. 52. 0820Exanpl e
10. 912. 152QGonpiee at 4o £81 080r HO0143 X aopbe-2Conpar ahdve1l0228. 8m3Xbxamel e 1
As shown in Chart 1, for cases in which any of the master nedi uns of
Exanpl es 1-diecenfiseehtide dimdetioh. signad podftsiarise ithaaxiar patdierar bify
small, 1 or 2, and the contact accuracy is favorable. On the ot her hand,
for cases ithiwitgtpe,hénneisiei the length in the radial direction is longer

and within this range, is selected as the pattern for bearing

servo signal data.

Further, as to thematerial forming the soft magnetic layer,

Co, a Co alloy (CoNi, CoNiZr, CoNbTaZr, or the like), Fe, an

Fe alloy (FeCo, FeCoNi, FeNiMo, FeAlSi, FeAl, FeTaN), Ni, a Ni

alloy (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 magnetic material by use of

a vacuum layer forming means such as a vacuum deposition method,

a sputtering method, an ion plating method, or by a metal plating

method, etc. It is preferable that the thickness of the 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 = Ebd®/12

for a sample piece thereof, having a length L=50mm, an arbitrary

width b, and a thickness d, with the Young’s modulus E derived

11



medi uns of Conparative Exanples 1 and 2 are used, the nunber 22 of signa
om ssions is extraordinarily large, that is to say, the contact accuracy is
deficient. 23 VWhat is clainmed is: 1. A magnetic transfer naster nedi um
provided with a nagnettc layer formed in a pattern for transferring data to
the magneti®Yl ayBiPspticnagaet BeEkedr BPRgantanbhie DABLBINat HAdYBURE' dm
modul us E of said magnetic transfer master mediumis regul ated by the
t hi ckness d@RAmP 2Pl EATY fifsshe £g3i02the Fange@nentgr ghadat o eRualor
equal to 0.03 N~ nR %nd | ess than or equal to 27 N ~2n2 for a case in
whi ch a sanpd el (i Bt e ni“san@fligssdthenhawiaypad ton2 WiNdt ' . He e madeebeter
transfer master nedium as defined in claim1, wherein
medium comprises a substrate and a soft magnetic layer formed
thereon, wherein the thickness d refers to the distance from
the bottom surface of the substrate to the bottom surface of
the depression portion of the uneven pattern (the bottom surface
of the depression portion of the soft magnetic layer).

As to the slave medium 2, a disk shaped magnetic recording
medium such as a hard disk, an flexible disk or the like can
be employed thereas. Amagnetic recording layer thereof is formed
by coating a layer of magnetic material, or by forming a thin
metallic magnetic film recording layer on the surface thereof.
As to the material forming the thin metallic magnetic film
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 employed therefor. Note that it is preferable that a
non-magnetic sub layer be provided so as to provide the magnetic
anisotropy required beneath the magnetic material (on the
support body side thereof). The crystalline structure and a
lattice coefficient of the non-magnetic sub layer must be matched
to that of the magnetic recording layer. To this end, Cr, CrTi,
CoCr, Crta, CrMo, NiAl, Ru, Pd or the like is employed.

Hereinafter a specific 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

12



said Young' s nodulus E is obtained by neasurenent with a vibration reed
nmet hod by cutting a rectangular sanple having a length L = 50 mm and a
t hi ckness d fromthe nmaster nmedium one end thereof is fixed; said
rectangul ar sanple, in the state wherein one end thereof has been fixed in
pl ace, is thekhponveeeleding tie therrtesanrt iaveasdeancidr doiemyy ekploded
measured; and then the Young'" s mpdulus E is conputed fromthe equation E =
3pf 2 (4~L~/ pedyspeatiévei Mipwrefetbetconheineddhody that d5 $cabeodhbecitent
(1.875) . 3. A magnetic transfer master mediumas defined in claiml or 2,
wher ei n sai dntrastbe mednemiconpensésr24ppaxatulgst rate having a pattern on a
surface thereof that corresponds to said data; and a nagnetic | ayer
provi ded on at | e@be mhgnstui¢ auesnofet ppErmtrusiloshpent iorsigsn. shiachd 4
substrate; wherein
is a magnetic transfer apparatus that performs a double sided
simultaneous transfer. The master mediums 3 and 4 are brought
into close contact under pressure with the upper and lower
recording surfaces of the slave medium 2, respectively, to form
a conjoinedbody 10. While said conjoinedbody 10 is being rotated,
a transfer magnetic field is applied thereto by an
electromagnetic apparatus 5 (a magnetic field generating
apparatus) disposed above and below the conjoined body 10.
Thereby the data born on the master mediums 3 and 4 is transferred
to both the respective upper and lower face of the slave medium
2 concurrently.

The conjoined body 10 comprises a lower master medium 3
for transferring data such as a servo signal or other data to
the lower recording surface 2d of the slave medium 2; an upper
master medium 4 for transferring data such as a servo signal
or other data to the upper recording surface 2e of the slave
medium 2; a lower pressure conjoining member 8 provided with
a lower correcting member6 for adsorbing the lower-face master
medium 3 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

13



said magnetic |ayer provided on said surfaces of said protrusion portions
constitute said nmagnetic layer fornmed in a pattern. 4. A magnetic transfer
master nedium as defined in claiml1, 2 or 3, wherein said data are servo
signals. r 2G . AY,;

|.An. A A fbawn%smm[rem& RragsapeAld applAed ¥ theaesfhi e Cn the ARaAE! <=T
RO_" HI LPx

kl ns{vql gb] 3} valicd] thé cajspajctdveat enat en poaltdlcalsctl end e b hexjedad emhedcbalca] ¢

a]J ca] ca] ca] ca] c™a] ca] ca] ca] c”a] cTa] ca] ca! >y27EzLMySX| } wx[ } xsni d_Z] ] ca] ca] ca

] ca] ca] ca] capd djtoa]lcajccavealeal vaflidajpcd]aoal ctdn]ecappa}:cmiasaisca]\@@ima]&a]rea] ca
]caJca]ca]cajcal z! " KHLPQBIR' Y*"*-+. +, ---(.).]..a0f01}667:; M

F<L<=} xsni doZdphglat c:a}tcca]cda:]m]o@al]ttaa:]tca]ld:h] th¢ca¢sla¢c’a_1v,a]mme:ra]acaj daweal] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! =>>] AAABI9B) DADGHH- | gl LNNOOQZSTTTVVWKNX
I XXXY"YQZZ} xsooddZh§cahefpcapcafcaheaktajyeajnedlical @a] ca] ca] cal ca]l ca] ca] ca]c
aJca] ca] ca]cal ca]ca]ca] ca]c"a] ca]ca] ca]ca]ca! ZZz9]r] " Mdf f gRhhkl | ooNqqgqr Er
rrrsXuvxxyz}xsni drizg | s fajes] o] tded cajwea] oegsoad i ajesH]wa | ahchjtta] agbeal cal

ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca! z{{}~~~=w n% W

M xsni d_Z] a3 caf ca¢dahnad cajoed Ciad ciet e o coa < afleajess cal odlical chlecalicapcal

a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!

dY* SIPD} xsmipesan oad] jea) delsc hpea] Lalnad cale apcajoapdapchpdap e djlcajloakeal ca

]ca] ca]ca] ca] ca]ca] calca]ca]caljcaljcalcalcalca !=Ti K-10% ()-y "10% () -

y109%&' () - d@%eé(:ttiSQOW&nbysrl 208BU( rhelopRelr) cROLBNIIE8g member 7,

10I @: 109 ()-Y/ 3"10%& () - 109 ()-YY'"109%&' ()- f1l09% ()-s109& () - NOPx
respectively. When necessary, in order to improve the contact
characteristics between the slave medium 2 and the lower master
medium 3 and the upper master medium 4, fine pores are provided
that penetrate through the master mediums at positions other
than those on which the micro uneven pattern has been formed
and on positions not communicating with the suction pores
(described below) of the 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 respective master
mediums is suctioned out and expelled. At this time, because
the air between the slave medium 2 and the contours of the uneven
pattern such as that described above formed on the master medium
according to the present invention is 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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11" @#10983& ()- '] #10% .& ()-@ #10% . & ()-@"109%& ()-! 3"10%& ()- 10 10

npgrs~_@1!'3 "10%& ()-ff, &0%& ()-, "10%& ()- 10 10

10&<10%&' ()-!'Z @#10%F& ()- >ydB~_@

1 TFA#109%& () - @! 10% & ()-90! 10% & ()-Y.10%& ()-$"10%& ()-f"10%& ()-2456

7_@1! L& 10%% R&sk) coprespoyictinggto) the si%ch& { )thel mastoyr 1oediarn@s qnd Leg

10% & ()-Ez: qSUVz[ <1@ 10 hL<10% h& ()-F."10% h& ()-!i $! 10%h& ()-$'10%

h& ()-!n! 109® §dserpt 1OVSHIEQCE) 6 PERa&HEa@s0o as to have an average surface
roughness of Ra 0.01~-0.1 um at the center line thereof is provided
as the surface thereof. This adsorption surface 6a is provided
with approximately 25-100 suction pores 6b having a diameter
of 2mmor less and which have been opened substantiallyuniformly
across said adsorption surface 6a. Although not shown in the
drawing, these suction pores 6b are connected to a vacuum pump
via a suction channel that extends 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 suctilion, the back surface of
the master medium 3 that has been brought into close contact
with the adsorption surface 6a, and corrects the flatness of

+  said master medium 3 so that said flatness parallels that of
the adsorption surface 6a.

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

I 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

' predetermined pressure. On the outer circumference of the lower

pressure conjoining member 8 and the upper pressure conjoining

15



10 hL "10%Z& ()-3!'| "10%m m & ()-3 "10%Z& ()-3 "10%ZJ& ()-!x "10%ZZ& ()- 10

h 10 h& Bl'zI~_ = 10 hls "10% ()- "10%& ()- 10Z 10Z 10Z<10%Z& () - &*

"109%Z& ()-!'| "109& ()-3z!"""K#H#L$zZX6~_=

10! x" 3" 10%ZZ& () -s!|"3"10%Z& ()-s!"3"10%ZZ& ()-s!"3"10%Z& ()-s!"3"109& &
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Said flange portions 8a and 9a are brought into contact with
each other when the closing operation is performed so as to
hermetically seal the inner portion thereof. A protrusion 8b
is formed on the center portion of the lower-face pressure
conjoining member 8, which couples with the central aperture
of the slave medium 2 so as to align the positions thereof.
Further, the lower pressure conjoining member 8 and the upper
pressure conjoining member 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 lower master
medium 3 and the upper master medium 4 are vacuum adsorbed and
held by the respective adsorption surfaces. The setting and
replacing of the slave medium is performed while the lower-face
pressure conjoining member 8 and the upper-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

lower—-face pressure conjoining member 8 and the upper-face
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pressure conjoining member 9 are brought together and closed,
whereby the master mediums 3 and 4 are brought into close contact
with the respective recording surfaces of the slave medium 2
to form a conjoined body 10. Then, by the movement of the upper
and lower electromagnetic apparatuses 5 or the movement of the
conjoined body 10, upper and lower electromagnetic apparatuses
5 are made to approach the respective the upper and lower faces
of the conjoined body 10. While said conjoined body 10 is being
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 transfer magnetic

field.

If. the master medium having a regulated bow stiffness
according to the present invention as described above is used,
when vacuum adsorption is used to conjoin the master and slave
mediums, advantageous contact characteristics therebetween can
be obtained, whereby the occurrence of signal omissions when
the magnetic transfer is performed can be prevented, and the
quality of the transfer can be improved.

Note that here, although an explanation of an embodiment
wherein the magnetic transfer has been performed concurrently
for both recording surfaces of the slave medium, the transfer

can also be performed sequentially, one recording surface at
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by use of the single-face transfer.

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

The slave medium utilized in the experiment was formed in
a vacuum film forming apparatus (a Shibaura Mechatronix: $-50s
sputtering apparatus), under conditions wherein Argon has been
introduced after depressurization at room temperature to 1.33
x 107% Pa (1077 Torr) and the pressure is 0.4 Pa (3 x 1073 Torr).
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 non-magnetic sub layer,
and a 30 nm layer of CoCrPt that serves as the magnetic recording
layer were sequentially formed thereon to produce a 3.5” disk
shaped magnetic recording medium having a saturation
magnetization Ms of 5.9T (4700 Gauss), and a magnetic coercive
force Hcs 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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104| dried,” and the amount of change to the developed magnetic

transfer signal portion is evaluated. One hundred random viewing
fields of the portion of the recording surface of the slave medium
on which the magnetic transfer has been performed were observed
at a 50 times magnification by use of a differential coherence
microscope; if less than five locations therein were found to
have signal omissions, the evaluation was favorable (indicated
by an “0”), and if five or more locations therein were found
to have signal omission, the transfer was evaluated as deficient
(indicated by an “X”). Note that there were cases in which a
plurality of signal omissions was present within a signal viewing
field.
Hereinafter, examples 1-4 and comparative examples 1 and
2, each of which was employed as a master mediumwill be explained.
Each of the master mediums were manufactured by use of a stamping
method or lithography technology, and comprises a substrate on
the surface of which an uneven pattern is formed of radial lines
having a width of 0.5 um spaced at equivalent intervals in the
range of 20-40 mm in the radial direction from the center of
t  the disk; wherein the line interval is a 0.5 um interval at the
position of the innermost circumference, which is 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 formed by a stamping method, on which a soft magnetic
+ layer composed of FeCo 30at% has been formed by use of a

sputtering method. Note that the soft magnetic layer is formed
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electrical current introduced is 2.80 W/cm®. Further, the master
medium of the current experiment is formed so that the master
medium thickness d = 0.3 mm. Note that, here, the master medium
thickness d refers to the distance from the bottom surface of
the substrate to the bottom surface of the depression portion
of the uneven pattern of the soft magnetic layer (the same holds
true for the master mediums explained below)

The master medium of example 2 is a master medium
comprising 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 formed 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 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 formed so that the master medium
thickness 4 = 0.5 mm.

The master medium of example 4 is a master medium

comprising a disk shaped quartz substrate on which an uneven

pattern has been formed by use of a lithography technology, on
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which a soft magnetic layer composed of FeCo 30at% has been formed
by use of a sputtering method in the same manner as the master
medium of example 1. Note that the master medium of the current
experiment is formed so that the master medium thickness d =
0.9 um.

The master medium of comparative example 1 is a master
medium comprising a disk shaped Ni substrate formed by a stamping
method, and on which a soft magnetic layer composed of FeCo 30at$%
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 um.

The master medium of comparative example 2 is a master
medium comprising a disk shaped quartz substrate on which an
uneven pattern has been formed by use of a lithography technology
in the same manner as the master medium of example 4, and on
which a soft magnetic layer composed of FeCo 30at% has been formed
by use of a spin coat 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=1.2 unm.

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 evaluated based upon the number of signal

omissions occurring in the data transferred to the slave medium.

21



104 10" "10% ()- Sl 10%&' ()- "10%& ()-m 10 h 10 h 10 h<10% h& ()-.! 10%
h& ()-NgqqrErrra?bCs1l 104 ! 3s! 100AJU& ()- 1! 109& ()-S/ 109& ()-- 109& ()-+
"100& ()-!L)#10% & ()-rrssssouXuv_@1l 104 ! "10%h& ()-t!d "10%PP& ()-

"10% h& ()- 10 10 10;109%& ()-5 "10%&'()-vy,xxxxxxyfr%3=51 104,!10@6&!&?-
10 h The results thereof are shown in Chart l. Note that the Char

1 shows the bow stiffness of a sample piece of each master medium
having width defined to be 1m, which has been obtained by

utilizing the Young’s modulus E derived by use of a vibration
reed method, and the thickness d of the material of each master
medium. The master mediums of the examples 1-4 have a bow

stiffness which is within the range regulated according to the
present invention, and the master mediums of the comparative

examples have a bow stiffness value which falls outside said

range.
Chart 1
Thickness d Bow Signal Evaluation
{mm) stiffness Omissions
(Nm?) of a | (number of)
1m wide
sample
Example 1 0.3 0.45 2 0
Example 1 0.15 0.06 1 o)
Example 1 0.5 2.08 2 0
Example 1 0.9 12.15 2 0
Comparative 0.08 0.009 143 X
Example 1
Comparative 1.2 28.8 53 X
Example 1

As shown in Chart 1, for cases in which any of the master
mediums of Examples 1-4 are used, the number of signal omissions
is extraordinarily small, 1 or 2, and the contact accuracy is
favorable. On the other hand, for cases in which the master

mediums of Comparative Examples 1 and 2 are used, the number
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the contéact accuracy is deficient.
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equal to 0.03 N - m? and less than or equal to 27 N - m® for a case
in which a sample piece is defined as having a 1 m 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 I = 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;

a resonance frequency f is measured; and

then the Young’s modulus E is computed from the equation:

E = 3pf? (4nL%/ad)?

wherein p refers to the density, and a 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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4. A magnetic transfer master medium as defined in claim

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