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BACKGROUND OF THE I NVENTION Field of the Invention 5 This | i | at es
to a master information carrier carrying thereon an irregu‘@mmﬁm‘“mmmlﬂrn
representing the information to be transferred to a magnet I um
Description of the Related Art Wth an increase in information"&8htity,
there is a 10 demand for a magnetic recording nmediumwhich is high in
menory capacity, MWIER d¥EP HI?Neﬁﬁﬁﬁ&@ﬁnggq%$G¥§?§§ JRANEFERME to read
out a necessary part of data (a nmagnetic recordi ng medi um which all ows

so-cal | ed hi gh-speed access). As an exanple of such a magnetic recording

medi um there has been known _a_hjagh 15 recordin ensity magnetic nmedi um
such as a hard disc or a ZHﬁﬁq Bg? P TW%:@%&wﬁépNa flexible disc. In

such a high recording densit tic nediuy he recording area is forned
by narrow data trackg. In Oréeﬁ? [ of (R Tl head togacpurately
trace such narrow ‘4@&@ M@&#ﬁ@%i&?&@%ﬁ@ 1o Eellef'jﬁﬁéﬁuaaéj]o% QEQPP%N

ratio, the so-called servo tracking technique has been enploye n order
to perform the, s&FvR WWiRGTELAT anl i rre gNESESEAN Ya i@ W i@ re8eMOih T OROBLT ON
such as servo tracki'ng signals for positioning the data tracks, address
signals for tHerddad=aidh thap&stdikh feapleadust & oaflaGk akgnahs on the
magneti c recordi ng medi umas a prefornmat upon production thereof . At
n~~na~m- *00002* t he pr esentipsimh gff ¢her RAlatet i ng is performed by
the use of a specialized servo recording apparatus (a servo track witer).
However, the prefoWith aecondremsdyin Hefosmathen onsntsdyvothecer df ngy

apparatus is disadvantageous in that it takes o ,
10 demand for a magnetic recording medium which is high in memory

capacity, low in cost and preferably requires a short time to
read out a necessary part of data (a magnetic recording medium
which allows so-called high-speed access). As an example of
such a magnetic recording medium, there has been known a high

15 recording density magnetic medium such as a hard disc or a ZIP
{Iomega) in the form of a flexible disc. In such a high
recording density magnetic medium, the recording area is
formed by narrow data tracks. In order to cause a magnetic
head to accurately trace such narrow data tracks and reproduce

20 the data at a high :S/N ratio, the so-called servo tracking
technique has been employed.

In order to perform the servo tracking, it is necessary
to write servo information such as servo tracking signals for
positioning the data tracks, address signals for the data

25 tracks and reproduction clock signals on the magnetic

recording medium as a preformat upon production thereof. At

: AR

*G00002*



5 along tine since the servo information nust be recorded on the magnetic
recordi ng nmedi um one by one by the use of a magnetic head, which
deteriorates the productivity. As a nethod of recording the preformat
accurately and efficiently, there has been proposed, for instance, in 10
Japanese Unexam ned Patent Publication Nos. 63(1988)-183623, 2001-14667 and
U S. Patent No. 6, 347, 016, a magnetic transfer nethod in which a pattern
which is fornEde AFegeRastBICH RESFrEtaomcEaF ARy idnBeF ek Ry sthe bF8
informationis copied to a magnetic recording nediuma sl ave nediu

! | b
magnetic 15 tPansf&PeChl 1345 Pegiet F@CPFﬁhgge?Ppal‘lF?é: gfetSeLIO; (’5ﬁg)ﬁ§t¥er n
ti t he i nf ti . . i nf t] i .b t
D or mat 1 on cHFFFED 1§ shREEE: Bar PyefPEREF sPPRBATRORY (e SIS LPHRor mmt | on
i t | 20 i Y . f i.c fiel th
corrie 1o 2 SLAVE 20, DRAL VLA SORL Y08, B AISI ST BTALLE 14 Sl the

and accor di ngh o4 af QEABL I G GAEGLEdnBY AN JPRLEE hOT LA gRar i er

can be statically Tecorded on the slave nediumwth the relative position

bet ween the nagd Qkgheti OLQEHBL A itk Bhe BYbrid 1By Tha\R Bk WAGKER: ¢ _
constant. Thus, according to the magnetic transfer, the preformat recording

2  can be penéad mhiaGCdeatelyratyk the pragueegwited for the preformat
recording is very short. The master information carrier enployed in the
magneti c transfer dissal nstltod o] apanediéngnehapredd rifat entciidildlyatndn 5 No.
2001- 14667 and U.S. Patent No. 6,347,016 conprises a patterned base sheet
havi ng on t heeStidiznd her defraanhas r dg@narpagpasedy er¥er epretamiénginhe

information to be transferred and a magnetic |ayer formed at | east on the
sur f ace 10 Japanese Unexamined Patent Publicatiofl Nos. 63(1988)-183623,

2001-14667 and U.S. Patent No.6,347,016, a magnetic transfer

method in which a pattern which is formed on a master

information carrier and represents servo information is copied

to a magnetic recording medium(a slave medium) by magnetic
15 transfer.

In the magnetic transfer, the magnetization pattern
representing the information (e.g., servo information)
carried by a master information carrier is magnetically
transferred from the master information carrier to a slave

20 mediumbyapplying a transfer magnetic field to the slave medium
and the master information in close contact with each other,
and accordingly, the information carried by the master
information carrier can be statically recorded on the slave
medium with the relative position between the master

25 information carrier and the slave medium kept constant. Thus,

according to the magnetic transfer, the preformat recording



of the protruding portions of the base sheet. 10 As a nethod of form ng
such a patterned base sheet, there has been known a nethod in which an
irregularity pattern is forned on the surface of a non-magnetic flat plate
by photolithography which has been enployed in the field of sem conductor.
However, it has been found that when the signal 15 is transferred to a
slave nediumfroma nmaster information carrier conprising a non-nagnetic
base sheet, tdmn mlpanfoaimetihectunabtdéky radl signdiimearegméatly fdet ehe or at e
due to asymetry. We, these inventors, have cone to conceive that in the 20
conventi onal mesfaymaitnfreraadinn icaveirar shahere the base sheet is

non- magnetic, since only the magnetic | ayer fornmed on the base sheet
contributes to conFeedgeafderoinfreigidtion Frixisr ghaleved dngeir @aghekbgnetic

fluxes concentrates on, the magnetic |ayer, turbulence is generated in the
magnetic fi el tFPS et %b??%q’ﬁﬁffi oR {arengse, UnerapinadsPakentiuiiubld igat &Pt or at es

symmetry (J ncteas t he gr ee asy try The g ic 3 .layer on the
base shee'g5 iglsoa's f@%qéls& e\f’élldalcg‘tsen at(?ngezyé’r‘al ’ﬁgﬂdgggscﬂﬂfrﬁﬁyt%e edges
of the protrugdj rti ar, arp...Due to h LI i.ckness of the
magneti c Iay%%ﬁ%&chgggesh%%ggf végéagcgnnet i%ggl ais%err%g%tehetg érraer(ljrs]%"ee%n

megnetic | ayer i 34801 Idasd hn 1as SpakakgStake Aleddie adgesdlpt he

protrudi ng portions and concentrati on of magnetic fluxes on the edges

occurs, whi chyraMesfaavedqdales Magade i 6auSRY thYnfcer M 1¥a98 Jnhendraperéis fiel d
in the area of transfer to deteriorate. Further, we have determnm ned that,

in order to safppresprdé@ridibylwnad oofs biiethragsedd GHdekl.d i n the area of
transfer of the slave nmedium it is necessary to use a magnetic base sheet
to rectifly the trahsfaenebbomefiodrislgdspessipad telrneddiastehshed tgveherea i um
However our further investigation has reveal ed that the
has been known a method in which an irregularity pattern is
formed on the surface of a non-magnetic flat plate by
photolithography which has been employed in the field of
semiconductor. However, it has been found that when the signal
15 1is transferred to a slave medium from a master information
carrier comprising a non-magnetic base sheet, the quality of
the transferred signal can greatly deteriorate due to
asymmetry.
We, these inventors, have come to conceive that in the
20 conventional master information carrier, where the base sheet
is non-magnetic, since only the magnetic layer formed on the
base sheet contributes to convergence of magnetic fluxes and
convergence of magnetic fluxes concentrates on the magnetic
layer, turbulence 1is generated in the magnetic field

25 established on the slave medium side, which deteriorates

symmetry (increases the degree of asymmetry). The magnetic



15 transfer magnetic field in the area of transfer of the slave nedium
cannot be rectified by sinply form ng the base sheet itself of a nmagnetic
material. SUMMARY OF THE I NVENTION In view of the foregoing observations
and description, 20 the prinmary object of the present invention is to
provi de an inproved master information carrier for magnetic transfer which
allows to obtain a high-quality signal froma slave nedium |n accordance

Wi th the presapéridiventi Base isheee is abtpifVvdgledvarabsicdis ktof sgvataiion
carrier for magnetic transfer conprising a base sheet which is fornmed of a
magneti ¢ mat anhdkeds nmanrehd thepedyé dlod thetgrcrudi hg@uiratibhy ap@tdheip .
representing infornmation to be transferred to an in-plane nmagnetic

recordi ng nmeduanto ancthaansmgmkl ithilcipessfof mbhe¢ atemet idd ayereguod aichy
pattern, wherein the inprovenent conprises that 5 the saturation

magneti zati oa dkaRg ofhehdasenshietlawed t hee daamsder oragnedriat Laved ds Mn of
the magnetic |ayer satisfy the follow ng condition, 1.0<Mn Ms<100. It is
preferreddt héﬂ'—aghbl%%ﬁ! &F‘a{]i‘%r?nﬁﬁgﬁeﬂ%ﬁ BNt cgpes Pt FEepRsREBEEE and t he
saturation na%netization Mm of the magnetic | ayer satisfy the fo]l ow ng
condi tion, 2F rBlQ-‘Riﬁifl\ﬁsd<§o.“c§“.tr?ﬁé°ﬂa%é?%%‘eﬁéf:eFilaf‘e‘f"o D HE 59985sheet s
a material which draw§w:hewnagneti fluxes .into the base_sh ehﬁngg appl i ed

. OCCUurs W ave etermined ause unt rmli
15 with a magnefll ¢’ field’and nay conpri se elther e ERentE™otY otie ®nd or

el ements of %ag{ugfféit%%elgf ikl RS- 290, | 9NG 35 JFDe ahoye sanditi.on 1S

satisfied int ase sheet nmy contain non-magnetic el ements. It is
further preferred ghathddewBonR! betba¥ ek @@k, in order to suppress

10 turbulence of the magnetic field in the area of transfer of
the slave medium, it is necessary to use a magnetic base sheet
to rectify the transfer magnetic field passing through the
slave medium,

However our further investigation has revealed that the

15 transfer magnetic field in the area of transfer of the slave
medium cannot be rectified by simply forming the base sheet
itself of a magnetic material.

SUMMARY OF THE INVENTION
In view of the foregoing observations and description,

20 the primary object of the present invention is to provide an
improved master information carrier for magnetic transfer
which allows to obtain a high-quality signal from a slave
medium.

In accordance with the present invention, there is

25 provided a master information carrier for magnetic transfer

comprising a base sheet which is formed of a magnetic material



20 a body-centered cubic structure (bcc) or a face-centered cubic structure
(fcc) or an anorphous structure in crystallographic structure. It is
preferred that the saturation magneti zation Ms of the base sheet be not
smal l er than 5.65T (4500 Gauss). 25 Further, it is preferred that the

hei ght of the protruding portion of the irregularity pattern on the base 5
sheet be not smaller than 40nm Further it is preferred that the height hl
of the protrygdngs peréddediwide drf riagebanhtytpapietdrmdnrddreskasengheet and
t he height h2 of the nmagnetic |ayer on the upper 5 surface of the
protrudi ng ponfdsnmtdfont heoi Ieegulansfarpai t eon d oimtheaser ragaedicmagneti c
| ayer on the recessed portion of the irregularity pattern (i . e. , the

di st ance bet veerrdihgy uppdiursurdrat ea ofmaghet pr olayelr ngopoed | ehond the
irregularity pattern and the surface of magnetic |ayer on the recessed
portion of zZOrégulawidgyubatriexn pahesen) tdhet inpyovdnentoromn irps shatl a
0.2~h2/ h1~0.8. Mre preferably, 0 . 3 ch2/hl ~ 0 . 6. The information to be
transferred to théheagabRratiataadgingdiaabi emmMs off Shejbatarideetaaser vo
signal. 15 According to our investigation, _ when 100 ~ Ngiwt, concentration
of magnetic ?T%ﬁ@§ugﬁt%ﬂ%"@@§§§16PthéMBﬂ6€Fﬂmqﬁfﬂﬁﬁ%q PEST §AROE I Ve
satisfactori%g p£g¥ented mheregs when M Ms 1, the magnetic fluxes drawn in
the master i hforiatiSH garPidt “t %ot be satisfactorily rel eased fromthe
protrudi ng 20 porgj%Qﬁmpgggfgg. When 1. 0<Mr Ms<100, concentration of
magneti ¢ fluxes on ‘the edges of the protruding portions can be
satisfactorily prevepg ?ﬂ:e‘"fQQr@B R SROBAltuFB i bAGIR@RELLEi 6 WseSs can be
sufficiently released fromthe protruding portions, whereby uniformty of
the magnet i ctheé ebssd Neidr aien the Ghtlukatsdermdgietdiedtaiphomadoandnd he
transfer magnetic field in the slave nediumcan be rectified. 6 Thus,
when 1. 0<MmM ivsgriéXic tllagetrr aasfefy ndgndoild okviey deondittiens| ave nmedi um can be
rectified and the nmagneti zation pattern representing the information
carried by the mast.@=NMmflg<datd-on carrier is optimally transferred fromthe
master 5 information carrier to a slave nedium whereby a high-quality
reproduction si gndiPecBAIRREghivaitREdat (iih the RISk Sheedi ttna MBERRVRL f urt her

~ <
found that Wﬁ%ﬂﬂgdtagsthqug%egiéf%hxgg%nto1ﬂuebasesheetwhenapplied

15 with a magnetic field and may comprise either elements of one
kind or elements of a plurality of kinds. So long as the above
condition is satisfied in total, the base sheet may contain
non-magnetic elements.

It is further preferred that the magnetic layer be of

20 a body-centered cubic structure (bcc) or a face-centered cubic
structure (fcc) or an amorphous structure in crystallographic
structure.

It is preferred that the saturation magnetization Ms of
the base sheet be not smaller than 5.65T (4500 Gauss).

25 Further, it is preferred that the height of the

protruding portion of the irregularity pattern on the base



transfer magnetic field in the slave nediumcan be better rectified and a
hi gher-qual ity reproduction signal can be 10 obtained fromthe slave

medi um The aforesaid effect obtained by form ng the base sheet of a
magnetic material and setting the saturation magnetization Ms of the base
sheet and the saturation magnetization Mnof the magnetic |ayer to satisfy
the aforesaid 15 condition is remarkable in a master information carrier

where the m ghaUM HOt &0+ RAlheeh dhahangs, (the mni mum di stance between the
protrudi ng portions) of the irregularity pattern is not |arger than 300nm

Further, it has begprdraundid hat arBeghesa quRdi t yn@OhEegrOdHEL ben thiegnal can
be obtained fromthe slave nedi um when the nagnetic |ayer is of a

body- cent er egreubigisg rpwitilon of ahbagerepuiariad gabkerstsuCiHY ®age an

anor phous structure in crystallographic structure. In the naster

i nformati on saeeteaneniioyedght hiReofaghetmagriatdrsilayedi sl dsedipiper25
Japanese Unexam ned Patent Publication No. Z0(1998)-40544, the nmagnetic

| ayer is dof Gurf@oeiof hle malotyudfing greptdgonaf the ixfessd-aBatladhtderoct ure
having an axis of easy nmagnetization in a direction of c-axis. In the
magneti c trahgPBrthe surfapecdsyapgpetic dgpry A rigneesesFadepertipmof
circunferential direction when the slave nediumis an in-plane recording

medi um 5 and tPR FsErpendFE Rektednr BetS ontRhens t e Pat et 66 WPPs Ta

di cul di di Ln th . th wetic | f th
msher i nf or RHFEBRE o FRER RS B R a8 ey AOP L TR AP E 1A RS T et o
f ot on . ; f . vl coned.
or easy magngg]hzgﬂ%o rf%@%u%{‘?% 'ettBicoi%%%‘:egy t@ﬁé Eld&d Al ﬁ@ Ordnso%a ene

which can 10 resulf 1Tn're of “ou e signal a a |1 edge

of the sjgnaknhunkessqdNeiaX pateLAPYsBANSS ith@l O bwi P HRLE§d to be
parallel to the direction of the transfer nmagnetic field. W suppose this

is because it is dyff£gulfikaer gmagneti zation to be orientated in the
direction of the 15 transfer magnetic field due to m salignnment of the
direction of the tMaisiparererghey) cof3Ehd/Bndda.lee direction of the axis of
easy magnetization. Since a material of a body-centered cubic structure or
a face-centered cubic sefenalrienortanbantrphefisrsed ugpurtée magnetic
crystal l ographic structure has no axis 20 of easy magneti zati on, when the
magneti ¢ | ay&FCPEIFRGF MRAIPM ddcht8r bt Erange, 218°FKe TelWdti zation is nore
apt to beg orientated in the direction of the transfer magnetic field as

conpar ed! Wi t h wherP 3998 FHagnet S ¢ °Iu£y§a’r“‘fesstf18r3ﬁé8“0f “Hex _rTaIMméF"SSe- packed
structure ha\ébﬂgeﬁ‘@f&{‘iﬁo@%fRgbggt%'ﬁu%s %%Sé’hgédg%g%tﬂh% L ugPhgce 1t 1s

difficult to contro e axis easy nmagneti zati| t he nufacturi ng
process can Q@rtionscannotbesatisfactorilypreventedwhereaswhean/Ms
=1, the magnetic fluxes drawn in the master information
carrier cannot be satisfactorily released from the protruding
20 portions thereof. When 1.0<Mm/Ms<100, concentration of
magnetic fluxes on the edges of the protruding portions can
be satisfactorily prevented and at the same time, the magnetic
fluxes can be sufficiently released from the protruding
portions, whereby uniformity of the magnetic field in the area

25 of transfer can be improved and the transfer magnetic field

in the slave medium can be rectified.



8 sinplified and the productive efficiency can be inproved by using a
magnetic material having no axis of easy magnetization. Qur further

i nvestigation has reveal ed that when the height hl of the protruding
portion of the irregularity pattern 5 on the base sheet and the hei ght h2
of the magnetic layer on the upper surface of the protruding portion of the
irregularity pattern fromthe surface of magnetic |ayer on the recessed
portion of the irrggul athby PadiesMs3a0bST ¥nd- ZranstehkhdafnSeid hetianster
magnetic field rectifying effect is further 10 enhanced. That is, we have
found that whgnthdesTatd @bl chf B8R &Y AikRAN aBd. tRe hdghdliistaanea by

whi ch the transfer magnetic field generated by magnetic fl uxes rel eased
from edges opatberpredprediond ingr thensn Sgreadsn Bapef P&nsy citHamals@etrhe
surface of the magnetic layer is shortened and accordingly, magnetic 15

fl uxes cannotinsaffatcicenthyrpenets apeimal by thrensEaveedrgdionntlas ralse¢edi st ance
between the master information carrier and the slave nedi um becones | arge,
wher eas wheniphermatian hathier $£d argeret hediun,Swheprbyt pamisfrerquaddhet i c
field | eaks in the magnetic |ayer between the protruding portions of the 20
i rregul arit yrpREPERFLI HENSdr Fak P fohted nRAs £ BP™ | HistaicoReeavRi er
which results in fear that the transfer magnetic field can be insufficient

in intensity. BRI Be bR ERtdReor frprd DRARE NEReE; §uf & MY/iMs <R - 8r akhei ew
partly in a perspgctive view ow ng,a master _information carrier for
magnetic tr agg?%‘g&f% r%\%%noertdacngfgle\?\ngt ﬁnagp?r SN Od Tent~ % tehg’eﬂ}}g%ent

i nvention, 9 i i S f 1] £ )., C -§?ég-i nal: view k al ong
line I1-11 i ﬁeﬁlg%;%t(e&l%niiagﬁt}leég i sy tgﬁﬁg%’p%@%} perlggle%tligégﬁvfé\% g? a
doubl e- s fled s} aviga B JAM:RRd s 85 P&l e Bfufrast er information 5 carriers
carrying thereon master information to be transferred to opposite sides of
the slave nmedi um mylaFbgdsed éArbot Hbtanaedi ®WEolaind Itheshd$4 ishgebasi c
steps of magnetic transfer to an in-plane magnetic medi um DESCRI PTI ON OF
THE PREFERREDBf EMBODhENEEid0 Aatmsial iavidr nedtitdmocartheer dagurprébor matti ng
i n-pl ane magnetic recording nedia in accordance with an enbodi nent of the
present invemapeRtigdtiare Wes@fi bele f bpse. gheet gand thea gadsgrgtion
information carrier 3 in accqgrdance with the enbodi nent of the present

i nvention i sPPPRELEFAFIQE Yy oS Hdisemag e toifidr Fedatishrsbe afesesdidhaving a
plurality.of protrudin ortions 31 arranged.in a pattern formed on the
surface ]%l‘rf'uer 8%?8 %lsonalrgelgs)%[ﬁ'atrktaﬁgebhnsea ns‘%sg%tr éﬁP%Iérgé)talr?nl ??{aﬁh ar F)r/epat tern)

and a magnetig.| aygEingh farapd,alQng, t&%éarnrcégu{)t%rei wineﬁ%erdlstg?;tas

irregularity pattern represents Information to be 20 transferred to a

magneti c recgeeidsh ML Bréshavithd Bot 8l o) offi gk 8 rkeghoNsi @ RAkkeoh the
irregularity pattern. In Figure 1, arrow X indicates the circunferenti al

direction (the ot ecdrgr athahr ac&ymand arrow Y i ndicates the radial
direction.

Further, it has been found that a higher-quality

20 reproduction signal can be obtained from the slave medium when

the magnetic layer is of a body-centered cubic structure or

a face~centered cubic structure or an amorphous structure in

crystallographic structure. In the master information

carrier employed in the magnetic transfer disclosed in

25 Japanese Unexamined Patent Publication No. 10(1998)-40544,

the magnetic layer is of Co. Co is normally of a hexagonal



For exanple, the information to be transferred may be a servo 25 signal.
Figure 2 is a fragnentary cross-sectional view of a part 10 of the master
information carrier 3 including a protruding portion 31 on the base sheet
3a taken along a line parallel to the direction X of track. In the nmaster
information carrier 3 of this enbodinent, 5 the base sheet 3a and the
magnetic | ayer3b are forned of materials such that the saturation

magneti zatio t ng,.t he: i gqqa&q i ion Mn
of the rragne?%%@?%ae%ﬁ%bgggtgicgl?ﬁ@thﬁgaggng?t%glnsg%?fgéﬁ/lgr}’(l\}/gh 100 %%Fg?;e]r ably
2.0 M Ms<3. §) . 5 ThersatiWraldror-ARgA et izAtinan miygnet i & her iy 10 j8hegt is not
smal l er than 5.65T (4500 Gauss). For exanple, the base sheet 3a of the

mast er i nfor fe¢éOshGArtd e4pBlyTey weghed B o af1diiaked Ofrdunte@lenalibhoy. The
magnetic |ayer 3b may be forned of ,for instance, alloys such as FeCo,
FeCoN and Feireahi @hwhentaerslatvelnegsitumoine anfinFelafe, redorddg mBdiubm and
15 Nd and are of a face-centered cubic structure (fcc) in crystall ographic
structured Sandl oy cayeerhndicilayr fddregtagneviiermtihe sdaue , mediammignat i c

| ayer 3b may contain other magnetic el enments or non-magnetic el enents.
Though may beesrgrdigdmr hegPsiingartedium. s preftéer ethSen Wiy ofhebt ai ni ng
20 better magnetic transfer that the nmagnetic |ayer 3b be a soft_ or

seni - hard mafASA T d9erT i SRR RASFeInEl ForRAtdQRT CRTE S0 Eet oA Abr, as
descri bed above, it .is f referred that. the ma

urt her g gne%ic Ia(}/er tgb be of a
body- cent er ed TN IS PIF U POEEYI 8P R FRLE- SR BPERCELAT - Ctr G8ur e
(fcc) or an r J Y/ L1 ogr I rygt:ure n the
case where t?’gpér[g%ﬁ%?i%lté%e?%{gél?%f%&asy%ég%- ggn?%?%%lez&db?@t%%r ﬁ%{‘ure 11
(bcc) ory@ fagescenter&s GuUlinCo Biuphbr & €hetdignail ahd/ & af@iredatbat the
magnetic |ayer 3b has a particle structure where fine particles afe
arranged at pandes ajign@achuasisi AR | sxiwt oF akgely hanetOPas1iém ssze as
observed fromthe surface of the magnetic 5 layer. The height hl of the
protrudi ng postion 3d dfo bleephrakbeld ard thhepatitrechiom ¢hecHzaseraghéet 3a i s
not snaller than 40nm The height hl of the protruding portion of the
i rregul arit ynpareterq fGigldhe Traserpreet thhdl inhddsebght 1h2 ofdifdicneét nagneti c
| ayer on the upper surface of the protrudi ng portion_ of the irregﬁl arity

n

pattern fronfPhe™RINGEEE PP nhg Rt | T ISEEeOn 1B hEl T eESdd 9ForEi BReof t he
i lard t tt tist he f | .0.1.ch2/hl =0., 8...Nbre.

e o PR AL ALY 18 U SR 0 i
the magneti c,kayer t%gnﬁggirﬁaygnterﬁ%ca%%f"&adn@&fﬁ%%ih‘e%%ontQ@.tﬁ%ggﬂé.Zat' on

pattern representing t ormatli on carrie e master information

carrier is opkidmdy mdgnansheried. f comthe MBsdah1i BEOs IBYdOReeREELEN tO A
sl ave nedi um 2, whereby a high-quality 20 reproduction signal can be

obt ai ned frosubhe stavetumdiaum. fdegtdwteraebenubhe beirgbtubhd of &he
protruding portion 31 of the irregularity pattern on the base sheet 3a is
not snal | er aharpHOmsandctine haightsthll lofraplei psdrnatirghpernd anisf the

irregularity pattern on the base sheet and the height h2 of
20 "~ of easy magnetization, when the magnetic layer is formed of

such a material, all the magnetization is more apt to be
orientated in the direction of the transfer magnetic field as
compared with when the magnetic layer is formed of a hexagonal
close-packed structure having an uncontrolled axis of easy
25 magnetization. Since it is difficult to control the axis of

easy magnetization, the manufacturing process can be



25 the magnetic | ayer on the upper surface of the protruding portion of the
irregularity pattern fromthe surface of 12 magnetic | ayer on the
recessed portion of the irregularity pattern satisfy the formula, 0.2~

h2/ h1~0. 8, absorption and rel ease of the magnetic fluxes at the edges of
the protruding portions 31 can be inproved and a higher-quality
reproduction 5 signal can be obtained fromthe slave nedium 2. Wen the
hei ght hl of stilhplprdéd udionghpostodittIveobkFEhei dridyeguhabeéet ympedvedy Byi S

smal l er than 40nm there arises a fear that magnetic fluxes cannot be

suf fi ci ent | yuséheasedyrfetdm tdte mindtkardinggngexrt ¢ ofia3l hagrhdie spdoe . (t owar d
the slave nmedium2) and a sufficient 10 intensity of the transfer nagnetic
field cannot be erfyur ddirthhe bavessigsdtio®ahhavirayea hed edwtt hibhenr tbgul arity
pattern or the pattern of the protruding portions 31 can be formed, for

i nstance, byhehghtidd of the aﬁpérumqmr‘@*orpﬁétt@ﬁuJtrrmmép\ﬁytmarsﬁ@m resi st
| ayer is first fornmed on a snooth glass 15 BI ate (or a snpoth crystal

plate) , ¥oropnshtakase BK)e%blaﬁ‘chQFlliﬁlg%a a°f dd¥r BeafttorlaMerePBet ron
b dul d di t cted to th

bear) modul afgd aeeord g%ﬂsfoaé%%?ﬁvo LR il B PR r R RO L.  esi ot
layer is enggggeh? H" & lehzel u???@%d&]gmao %‘Iﬁt e(ﬁigg?:? rpal':[ SMlce8sdy 20 2

pattern of servo S|gna S eac I rec I on 1 n one track.

Therealer ¢ perpol &y SALst:la iy develd aned B0k} e D2ks erpgsgd. Lo (he

| aser beam i rermve wth anrregu pattern of the photo-resist |eft
on the gl asstpkat@anther ehygmdXtidl NiNg A f@;ttrllf&ln:yrhgﬁfébe sur fragenef the 25
matrix is plated (electroformng), and a N base sheet having a positive
irregul atdt yepnahesd. i Shaoried wanhiake padid xhandwhdn tisepardiced2Vhdm t he
matri x. The Ni base sheet as it is nmay be used as a master information
carrier or mag spelidsedhas & Zetedistiroraipy wbhckt&heitgrnaftemabortiag a
magnetic |layer and a protective layer along the irregularity pattern as
desired. 5 dh@%%?@@erﬁﬁ@dm Pagn Féuppatied epgefoframmedaed st FR€ri x and

the second nmatrix ma llated to forma base sheet having a negative
i rregul arit yPpateIH9 If’l?rr Reps Sfﬁerﬁqsdlﬁa?‘?lf% E@rf‘b?rﬁg'lf 5y gﬁ?i ng the

Secoﬂd natrleQﬁnp %%ﬁ%ggc%aj%§l %X{%Qegggl acc r ”E%gﬁfgégnébe second

matrix and 10 curin € resirn syrup ase shee positive

irregul afd tyrpakd STdAnABY N6 @5 BRE1 P %trheg ite Etﬁ‘é 'sd aFBIfid i um EYrther, a
matrix wi thout photo-resist |ayer may be first fornmed by etching the glass

plate Wi th aphérdagdnde bytpadd aibe abstbe MRAteshstatOidmkadhehes in the
glass plate, and a 15 base sheet may be forned by the use of the matrix in
t he manner de3ave bedtiatovecorde lzase,sheetecamywhea tbennedtiol h#ghal isuch as
Ni or Ni alloy as described above, and as the aforesaid plating for formng
the nmetal basergeecthandtifousheettgnpfem fagngtig X0.etldchrpygesnstied as

el ectrol ess plating, electroformng, sputteri ng or ion plating can be

enpl oyed. Th’@a%’é‘?w 3 YERe Hﬂ%ﬁﬁdlﬁ@ep@@%ﬁ J(’I‘hepéréﬁf—ﬁn%f tthethe

I tt should b t I t 40n f b th
ange o260 ¢ BHERI A AP REr Y TP B ISBRS B P4 QOOMATLThei Eramskon” |
i rregul ari tch?MeeE N hER %%E\'Hf & S&rg}' @rrasceEHé)t%ng?é 860 0L 108y
protrudi ng portions I'S rectangle hav onger “srdes 1%

can be insufficient in intensity.
BRIEF DECRIPTION OF THE DRAWINGS
Figure 1 is a plan view partly in a perspective view
25 showing a master information carrier for magnetic transfer in

accordance with a first embodiment of the present invention,



in a radial direction of the base sheet and shorter sides in a
circunferential direction of the sane. Wien the irregularity pattern
represents a sanple servo signal, each of the protruding portions is
preferably 0. 05 to 20 ~min the 5 |l onger sides and 0.05 to 5,~min the
shorter sides. The magnetic |layer 3b may be forned on the irregularity
pattern by various vacuumfilmform ng techni ques or plating nethods such
as vacuum deposi ti pflyyuPYt tigf 'an%rabﬂanﬂ{ié‘%'é}ﬂnén-(iet:l@?o}l&fevﬁw BgRsL i C
material. The thickness of the magnetic 10 |layer 3b is preferably 50 to
500nm and norgopgelerabtiy-180 ihor3g@pen 1 As descri bed above, the ratio h2/hl
of the height hl of the protruding portion of the irregularity pattern on
t he base sheet to rhpurfei ghtib2 i thelwagaet perdmyariven hew upgrer asurf ace
of the protruding portion of the irregularity pattern 15 fromthe surface
of magneti c ldaybleosiddit slevesgediporandna daihefi mpegeal ainforneetioarn i s
not smaller than 0. 2 and not larger than 0.8. It is preferred that a
protective fickrriers cagnmirhitbRreanmagsesfinboongtiambads tkansfadyed) be
provi ded on the magnetic 20 | ayer on the upper surface of the protruding
portion 31. A°l GBPPEhiR Sislesr ofmiheesiaie Madigpovee@d on the protective
film A reinforcenent |ayer such as a Si |ayer _nay be provi ded between the
magnetic |ayer 3b %’rﬁi“i%%ﬁﬂ eCt3 R VARFM T hhUREEA Y Rantacteps
therebetween, .The Ag@{ig@gﬁska¥eé su prQ§§gs 25 deterior%{ion in durability
of the magnefi c"FEVRT 30 LFERT a5° sTor g RGE St B2PPF et SIEWfi-ch occurs in
correcting for a ShifBE%ﬁU}q&% ebﬁt@QEVﬁﬁﬁkéﬂ%%n”%ﬁ?@ﬁiﬁﬁﬁﬁyer 3b is brought
a er o

into contact with the slave nedium Magnetic transfer ~information to a
sl ave medpum by thendseepfindobRat 86n icRfr@h BRIAR N £ dnfilt th RgaGLendance W th

the 5 present invention will be described, hereinbelow. As shown in Figure
3, a pair of magséeiciddcarmahgaiedia in accordance with an embodiment of
the present invention will be described first. In Figure 1,
a master information carrier 3 1in accordance with the
embodiment of the present invention is like a disc in shape
15 and comprises a base sheet 3a having a plurality of protruding
portions 31 arranged in a pattern formed on the surface thereof
(as a result the base sheet 3a has an irregularity pattern)
and a magnetic layer 3b formed along the irregularity pattern.
The irregularity pattern represents information to be
20 transferred to a magnetic recording media (slave media) and
Figure 1 shows a part of the irregularity pattern. In Figure
1, arrow X indicates the circumferential direction (the
direction of track) and arrow Y indicates the radial direction,
For example, the information to be transferred may be a servo

25 signal.

Figure 2 is a fragmentary cross—sectional view of a part
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carriers 3 and 4 are disposed on opposite sides of a slave nedium 2. The
slave nedium 2 may be, for instance, a hard disc or a flexible disc. In
this particular enbodinment, the slave 10 nedium2 is provided with a pair
of in-plane recording magnetic layers 2b and 2c fornmed on | ower and upper
si des of a disc-shaped base sheet 2a though the slave nedium 2 may be
provided with a single recording |ayer on one side thereof. Both the nmaster
information garfhe€rgastedNdnodh8tidn 16 AGEer danae1 Wiify td& esARhg
invention and respectively provided with irregularity patterns fornmed on
the upper sigerefod 31238 sheaiasia shedtt B tovel a3bdg of 1 andgsaagheet 4a
representing pieces of information to be transferred to the | ower and upper
magneti c | ayeostid dindkc2donMagoetteadiayers 20 3b and 4b are forned al ong
the irregularity patterns. Though, in Figure 3, the | ower and upper naster
i nformation carri €mstBe anac t4 raiwf ¢ e tsloavea neidiruih & &hés ampedimenteach
other, in the actual magnetic transfer process, the nagnetic |ayer 3b of

t he | owerS naSherbasg ophedt o cand i ere Inamnqts hrlgyghthi sre dommadt ofi th or
to the vicinity of the | ower magnetic | ayer 2b of the slave nmedium 2 and

t he magneti cm?é?@allsasucmshﬁ threSafpfat iradtesnetirak hat MerPichre PéFes is

brought i nt tact wit to_the vicini th tic | 2
of " ho. s| aves KRG i 27 EERS GoLRERE Bh THANREL PR BE 0 AROPRE Pans

tic 5 i dj il ] . d i it f t [ 4A
fo 4. herel BT PR Bunthe St R L A A O PE ERE R 2 e 2
. n AN i L ti Cald Honi et i |
Imsadisu(r)nwg i nnég‘n%ﬁms%lgé?&n par a%i%et{llat%ég{lhleng?’g%%;f%%%gor}a?%ck)gdf%‘gt hgrggif ?Ve

t her eby ymgnshéat N tae BRENELE CcHaY el 680 Pisdh&aslsaye NBsH WRadphBe, an
initial DC magnetization as shown in Figure 9A. Thereafter, the nmagnetic

| ayer 3b of the Haxsaeshsast® dfnthemddtar dcaF6edtidbrd sakioaght nagt becl ose
contact with the |l ower nagnetic |layer 2b of the slave nedium2 . In this
state, 15 a founsd @rf naghkel iar hickdl Hduldyws aPpe irednietichkayky Skt nen
opposite to the initial DC magnetic field H n as shown in Figure 4B,

t her eby magne®ifamsg efanperiistgncse phtorfeticdnasnFede mefo¥e 2Aflor mati on

carrier 3 to_the Lower nmagnetic | ayer 2b of _the sl ave dium 2. As a
result, inf oFﬁ%J_t "G S e‘b‘_?'é'gaelﬁ't _@8 ]ﬁjysﬁyof‘ﬁeoﬁf Fredi alit fr%a{)%’er%“'_oﬁn?he
master ipforgRtign carriey 3 ig Lr Qﬁtt_ggéc?dcﬁlg)if% hgt%ﬁ) re”?‘?Pgé'CiJa?‘yer 2b
as shown 1n rgure AC. Tcheln_ornnlo_n repreésente y e i regfularlty
patterns on a,paidy Qg /Mpskier iskbArEpLion caggi erlénggy ake thansfieirgd to

opposite sides of the slave nedium either 25 sinul faneously or in Sequence.
ferromagnetism in total, the magnetic layer 3b may contain
other magnetic elements or non-magnetic elements. Though may
be soft, semi-hard or hard, it is preferred in view of obtaining
20 better magnetic transfer that the magnetic layer 3b be a soft
or semi-hard magnetic layer relatively small in coercive force.
Further, as described above, it is further preferred that the
magnetic layer 3b be of a body-centered cubic structure (bcc)
or a face-centered cubic structure (fcc) or an amorphous

25 structure in crystallographic structure. In the case where

the magnetic layer 3b is of a body-centered cubic structure
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In the case where the irregularity pattern representing 17 information to
be transferred is a negative pattern reverse to the positive pattern shown
in Figures 4A to 4C, the information can be nagnetically transferred to the
sl ave nedium 2 by reversing the directions of the initial DC magnetic 5
field Hn and the transfer magnetic field Hdu. The intensities of the
initial DC magnetic field and the transfer nmagnetic field are determ ned on
the basis of (bhe) e2ed eh¥e- (kS A clthe: stAYE R HER 2, it SReE g
perneabilities of the master information carrier and the slave nedium and
the |like. 10tAatagrRehigndecOndy8g I BEs QUSHr Bicle BareetlisCcwhErd fine

hi gh-density flexible disc is generally enployed as the slave nedium 2. The
magneti c | ayeartbherenhre argengedlaltyraafdoa aobé@ech pagheti«cimmberlialgear a
metal film In the case of a slave nedium having a magnetic |ayer 15 of
metal film thennidtlem & soketdreohsgreid Eromybe smnfave ¢€b th€omagnedyc(e. g.,
CoPt Cr, CoCr, CoPtCrTa, CoPtCrNbTa, CoCrB, CoNi, Co/Pd), Fe or Fe alloy
(e.g., Fe%o, LF#er; FeCoNi). It is preferred in view of obtaining clearer
magnetic transfer that the magnetic |ayer be higher in magnetic fl ux
density and 20 has'he nRiEt cRhnPEothBpPrebRrSH ™Y nBOFbiehe3t e€br dPRy system

of the slave, nediu that is, inth ase of an _jn-;plane recording medi um
"n a directi SRERATLATHY PALERES &Y GBS (TSP REs hcks - ariiPY AMEHET 080! 2

per pendi cul ar, ~recor di.ng Jedi.um . in i,rectjion perpendicul ar
di rection of 4PP§€:ksgﬂh1eheh923‘5gerr£agrﬁiet iog ?tarileeré"é?tﬂ%g”% ag% t?rl\eo I u%’l?i ts’?%g

preferably not,sgidere harcbeiMANhd8hskatges: AN QORI 1Y sleness,

and nore 18 preferabl’y 'not smaller than 20nm and not |arger than 200nmin
t hi cknesgp | thbSmbghdéhes W Rferdieddehalppbhesongnes i 61 | ayerp e tdagngl ave

medi um 2 be provided with a non-magnetic priner layer 5 on the base sheet
si de thereof ppatbsilentt ahgi ierrichalaagoet pettayer faomechssany faagneti C

ani sotropy. The priner |ayer may be, for instance, of C, CTi, CoCr, CTa,
CrMo, Ni Al, Ragoetid, lduer omodhd matedsed ndrgiwagnét toel byergularity

crystal l ographic structure and lattice constant. The thickness of the
primer 10 | apattexn ppétefuishy fromudaald-diskhan E0nkh atdreRrdfargdl vt han
150nm and m)re<preferé1blg/ not smaller than 20nm and not | arger than 80nm
Though, in tRe3&Mddilmeht® described above, the slave nediumis an in-plane
recor di ngg medi um 06, PLESENL,dMeBLEON a0 D, 3RRI LhEdnd 014 RE, gase where
the slave mediumis a perpendi cular recordi ng nedi um nples ster
information @grditgk$yitheALENAMNCE-Idilt ik te HeOm&d gk £TBAGIARALE Of the
present invention and first to third 20 conparative exanples were nade in
the fol | oW ngeppysaieh Hensiighakmaasord cansiad ped s ddiei imsintit i on
information carriers to the slave nedia produced in the manner descri bed

| at er. Then transdéerirsedpsimably quahsfyrwasd feval vat edsitert fref dumaltdwnng
manner. The result is shown in the following table. In the 25 table, "enb"
i's an abbreviariber ofto eabodliaent medigme” 2 s viyprebhr e9i apiTmrpfality

"conparative exanple", "CS" is an abbreviation 19 .
2 reproduction signal can be obtained from the slave medium 2.

Further, when the height hl of the protruding portion 31 of
the irregularity pattern on the base sheet 3a is not smaller
than 40nm and the height hl of the protruding portion of the
irregularity pattern on the base sheet and the height h2 of
25 the magnetic layer on the upper surface of the protruding

portion of the irregularity pattern from the surface of
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of "crystallographic structure", "ev" is an abbreviation of "evaluation",
and "ASY" is an abbreviation of "asymretry". Evaluation of the transferred
signal quality Quality of the signal reproduced fromthe slave nediumb5 was
eval uated by the use of el ectromagnetic conversion property neter (SS-60:
KYODO El ectronics). A GWR head which was 0.12 a min reproduci ng head gap,
0.41u min reproducing track width, 0. 2 ~ min recording head gap and 0 .

67 ~u min reeordiNg 14,AGK W ¢hE Yase &0 P41 oh00Fhené eal iRl cyas

divided into frequencies by a spectro-analyzer, and the diffeerence”C/N
between the peakeintensisty GiofeddR1R! 1 8s ¥nsi@analo adabbsrpediliangoi se N

obt ai ned by extrapol ati on"was neasured. The quality of the 'signal

reproduced fremide oFl ane nmpicditWens e hyaiifd caget ey thel@sitsuainghe
relative values O G Nwth the difference CN between the peak intensity C

of the prinmpygrsigmal3iateh beeinpedived and sehNylodbt-aquaad thr capidumcsane sl ave
medi um by recordi ng and reproducing the sane signal by the use of the sane
GWR head % nsséaguabtandgnattiainadafisirethe skerne asddudly . \Ween the hedbhti ve 20
value D CUNis larger than -1.5 db, the transferred signal quality was

eval uat ed ashance Peptryding portigedlt ak tha dereauiarifky PPCERCDS not
smaller than -3 . Q db and not smaller than -1.5 db, the transferred signal
quality was &V At ed %&arh‘laﬂ'ﬁd Dexeaa 13 sad viraT Hhet mepaerie fHHKEE D O N

i |1 25 th -3.0.db, . t t f i | it | t ed

L oo bt ny coghna be’sdebied SnlSt LRI SEAGTOR B byt e IR HAL 13 P02
t t f [ i + t f t . it

LA on TRah A RAROLBAEL Yl ROCLIAR, RUGRYY 4) PAOALINERLRE LY

1 7 {1 {o TAfY‘ft%ns'"it(y TAAtnd lrgnsk%ro m%gﬁe{ié Ahany icfanhgg }:\/éalelrll%ugfadASY was

not smaller than 0%and smaller than 5% the asymmetry was eval uated as
excellent ~, if thhagdsesRéeASY haRS nGathes@Bh tle 1 vty i%rand parakker than
10% it was evaluated as good D and if the value of ASY was 10% or nore, it
was eval uat edr ash@qet t¥rnl6f Filres tp rerrradi ng ot thi drise 3draséerbd foomadf i on
carrier in accordance with a first enbodi nent of the present invention, the
base sheet wasrfipstadcef b tha/useefisfanpersreimesronehpbel ithpdrapByul arity
pattern signal which were 1 ,0 umin track width and 1. |,umin_15 track
pitch and ext ended PPERPaReTHierlfySE pBitESdnLaFmed s 2afRPdY 928f#h f r om

the centfg tBlS‘ e l(')ltr%rsrrn%sottrpggfzgéacinpféte) , for 'instance, by spin coating,

and a laser beam (or an electron beam) modulated according to
the servo signal is projected onto the photo-resist layer while
rotating the glass plate so that the photo-resist layer is
exposed to the laser beam in a predetermined pattern, e.g.,
20 a pattern of servo signals each extending in a radial direction
in one track. Thereafter the photo~-resist layer is developed
and the part exposed to the laser beam is removed with an
irregularity pattern of the photo-resist left on the glass
plate, thereby cobtaining a matrix. Then the surface of the
25 matrix is plated (electroforming), and a Ni base sheet having

a positive irregularity pattern is formed on the matrix and
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a distance of 40mmfromthe center was fornmed on the base sheet in a height
of 0.2~cmof the protruding portions. The bit length was 0.2 a min the

i nnernost position. 20 A nagnetic |ayer of FeCO (30at% having a bcc
structure was fornmed on the N base sheet at 25C. The Ar sputtering
pressure was 1.44X10-1Pa (1.08mlorr), and the power supplied was 2. 80W cnR.
In the master information carrier of the first enbodi nent, 25 M1 Ms=3.8 and

h2/hl =0. 7. ThepHRst&d ArdhOERBIAY iGAr MRS Ni0hadd@nseeond itt0i 8inght Be2l
enbodi ments and the first to third conparative exanples were produced in

manners sim Lgedtad bhe ftersinedhodiivhnta @xeePér kAFtbd Hecfasea sheekrand the
magnetic | ayer were fornmed of different material and in different thickness
so that the Bn€oysideldrogeaphicr sdffiteat Wearmihgt e naggereicc 1lkgyer antitha val ue
of M Ms and the value of h2/hl differ fromthose of the first enbodi nent.
Second enbodprehécTires niegtear alohgritat ilomegatarery ghtthensas gl iertodi ment
10 was produced in the sanme manner as the first enbodi nent except that the
magneti c $ayer wasOtdfer®d sigavithg maheix stavudeupréabad W frmwvgs s2c8ndThi r d
enbodi nent The master information carrier of the third enbodi nent 15 was
produced i n PREr§AMRIERAECCaBdMpd xRy BRFIILRENTC ERERR PefaShERE

magneti c | ayer s of CoN 50 having .a fcc structure and. \VMnl Ms . 0.
9 yﬁav?ﬁg a negat?ve f&re larity pattern. Further, a t iré

matrix may be formed by plating the second matrix or pressing
a resin syrup against the surface of the second matrix and
10 curing the resin syrup, and a base sheet having a positive
irregularity pattern may be formed by plating the third matrix.

Further, amatrix without photo-resist layer maybe first
formed by etching the glass plate with an irreqularity pattern
of the photo-resist to make holes in the glass plate, and a

15 Dbase sheet may be formed by the use of the matrix in the manner
described above.

The base sheet may be formed of metal such as Ni or Ni
alloy as described above, and as the aforesaid plating for
forming the metal base sheet, various metal film forming

20 techniques such as electroless plating, electroforming,
sputtering, or ion plating can be employed. The height of the
protruding portion (the depth of the irregularity pattern)
should be not smaller than 40nm, preferably in the range of
50 to 800nm and more preferably 80 to 600nm. When the

25 irreqularity pattern represents a sample servo signal, each

of the protruding portions is rectangle having longer sides
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Fourth enbodi nent The master information carrier of the fourth enbodi nent
20 was produced in the sane manner as the first enbodi nent except that the
magnetic | ayer was of FeWn50 having a bcc structure and M Ms was 2. 5.
Fifth enbodi nent The master information carrier of the fifth enbodi nent 25
was produced in the sanme manner as the first enbodi nent except that h2.hl
was 0.1. 22 Si xt h enbodi mrent The master information carrier of the sixth

enbodi ment was Profiicaddi Pet Pfors JFE AR 3Bebheadd st reabogi gmnt; nexcept
that h2.hl was 0.9. 5 Seventh enbodi nrent The naster information carrier of

the seventh anbedistntev@if iRnodugedct ot heoSarmhararare . as thrrd i ihk

enbodi nent except that the base sheet was of (FeC02)P alloy and MM Ms was
92. Ei ght h edhedgakatithp phiteerastasrd kinasmat satp carskeired of gidle, @aght h
enbodi ment was produced in the same nmanner as the first enbodi ment except

t hat the nmagpét tiee payperudasg gforCdokeBl aprefhoaslald.@p andMmhMn was 2. 0.
Conparative exanple 1 15 The master information carrier of the first
conpar ati e éragpresiviss pndddcéd tm I he santhemsimrtegs stthesfirst enbodi nent
except that the magnetic |ayer was of NI having a fcc_structure and M1 Ms
was 1.0. Conpar at i \R® BRIABFEC 1236 THe "Rush e £ orAeer PRhEnt TEIIIET 6y t he

second conparative exanple was produced in the sa manner as the first
cmbodi mont | oRGERE TR i, BRECHAGRBERE | oybr RIS 81 TN G0 Ravt ) 4 PEC
structure ang Mi M siPh Q 8y o (AMRALAL | V& EX AL & 3 20 Jé‘r?pﬁétﬁr and
i nformation Carrier “of the thITU ¢ nparé%lve was préﬁuced in-the *8&me
manner as th%hgifisjée Sﬁt}%r{&% rﬁé‘@&qalza The thickness of the magnetic
10 layer 3b is preferably 50 to 500nm and more preferably 80 to
300nm. As described above, the ratio h2/hl of the height hl
of the protruding portion of the irregularity pattern on the
base sheet to the height h2 of the magnetic layer on the upper
surface of the protruding portion of the irregularity pattern
15 from the surface of magnetic layer on the recessed portion of
the irregularity pattern is not smaller than 0.2 and not larger
than 0.8.
It is preferred that a protective film 5 to 30nm thick
such as of DLC (diamond-1like carbon) be provided on the magnetic
20 layer on the upper surface of the protruding portion 31. A
lubricant layer may be further provided on the protective film.
A reinforcement layer such as a Si layer may be provided between
the magnetic layer 3b and the protective film to enhance the
contact therebetween. The lubricant layer suppresses

25 deterioration in durability of the magnetic layer 3b, such as

scores due to friction, which occurs in correcting for a shift
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that the base sheet was of NP alloy having a fcc structure and M1 Ms was
113. The sl ave nedia were produced in the foll ow ng manner. That is, 3.5"
di sc-shaped i n-plane nagnetic recording nmedia 5 were prepared by a
sputtering apparatus (S-50S: Shibaura Mechatronics). The sputtering
apparatus was evacuated to0l.33 X 10-SPa (1. 0 X 10-9Torr) at the room
tenperature and then argon was introduced into the apparatus to a pressure

of 0.9Pa (3. Quhekhieqd WNHEl thBereyNdl 1 hoas 310k aSsrdligias inebecdigated 10 to
200C and a magnetic layer consisting of a 30nmthick CTi and 30nmthick

CoCr Pt | ayer yaag tr&Nethw eachmof the gl ass discs. Each of the slave nedia
was 5. 65T (4500 Gauss) in saturation magnetization Ms and 199kA/ m (2500e)
in coercive force.MdgneXd 2% rddsfedadt dnlfboiiab2ém ISR cdBYe/ mé@MIADY ( 0) /
(ev)enmb. 13 . 80. 7bcc-0 .2 (~)2 (~)enb. 22. 80. 7hcp-1 .7 (D)7 (D)yenb. 32
. 00. 7f cc- 2. 0 thB) Bs€ Of earhhasé@r indorhatiOn 2afr)dr (i@ eobordh@0wiboahk 2 (O 8
(D enb. 63. 80. 9bcc-1 . 6 (D)1 (Oenb. 7920. 7bcc-1. 4 (~)5 (D) enb.

82. 00. 7anbr ppgese0t 71 \@rit i(cO) eidl bﬂ.deSﬂxibﬁﬁechﬁreﬂnerO@JJ.( X )cle.

20. 80. 7fcc-4.5(X)15(X)c/e. 31130. 7bcc-3 .1 ( X )26 ( X ) As can be
under st ood from t h&st @rppwen im Fheudq rqt %opé%ﬁh? @ﬁ@&ﬁﬁrﬁﬁﬁ@?%ﬂﬁ%ﬂﬂ

satisfied 1.0<Mm Ms<100, both the transferred si ual it % and. t he
asymet ry werF8THigFs 3 angh1 8recl speRar %a‘%ﬁfosi%et er~°1 s Stlé‘ g um

conparative exa Ies mhlch t Sa i sf < Nt<100 t
transferred ?lgﬁgf 1are §edh nﬂ“qﬁ s%nﬁe P e hafQ'didd%r

a flexible disc. 1In this particular embodiment, the slave
10 medium 2 is provided with a pair of in-plane recording magnetic
layers 2b and 2c¢ formed on 1ower and upper sides of a disc-shaped
base sheet 2a though the slave medium 2 may be provided with
a single recording layer on one side thereof.
Both the master information carriers 3 and 4 are in
15 accordance with the present invention and respectively
provided with irregularity patterns formed on the upper side
of a base sheet 3a and the lower side of a base sheet 4a
representing pieces of information to be transferred to the
lower and upper magnetic layers 2b and 2c¢c. Magnetic layers
20 3b and 4b are formed along the irregularity patterns.
Though, in Figure 3, the 1lower and upper master
information carriers 3 and 4 and the slave medium 2 are away
from each other, in the actual magnetic transfer process, the
magnetic layer 3b of the lower master information carrier 3
25 1s brought into contact with or to the vicinity of the lower

magnetic layer 2b of the slave medium 2 and the magnetic layer
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In the fifth and sixth enbodi nrents which were the sane as the first

enbodi nent except that they did not satisfy 0.2 10 ~ h2/hl~ 0.8, one of the
transferred signal quality and the asymmetry were D whereas in the first
enbodi ment, both the transferred signal quality and the asymmetry were -,
which indicated that it is necessary to satisfy 0. 2 ch2/hl1 <0. 8 in 25
order to forma better magnetization pattern. Further, even if

1. 0<M1 M5<10@pasdl the? upgéh el rWeh eo brd thi siatcgtiedl, 4 tikepeshgigt Marb whi ch
was a hcp structure in crystall ographic structure as the second enbodi nent
coul d not 5 ebhabdsedvitiamd eoutite ofitcdinieg ofl yhdD uppeboihlghdnei d rayeker r ed
signal quality and the asymmetry, which indicated that the nmagnetic | ayer
whi ch was a Becofathiecsl@mveamedimomphous in crystall ographic structure was
better than that which was a hcp in crystallographic structure. 26 What
is claimed is: 1. Besimsseers af clauaeitas wwnsifer $oanfggpéane nagnesier
conpri si ngﬁa base sheet which is fornmed of a magnetic material, and is
provi ded 9 t KSR AR GFAEMt Wi HaPeefes Feihesks WAth g B2 5eRcsr hathiGNTes be

transferred to a netic . .recording nmedium and a magnetic |ayer fornmed

al ong the irA8ghPalst P eTEtTBR oY ahaPeF ATERES | Hbrtoy Apenth boridts Q¥ Ehat t he

saturation nmagnetj zati on of the base sheet and the saturation
gpeLizat

magnet i zat i o Rt ot t erﬁagrtl)e Pc® c<";1‘”>'/ne'r satisfy

An initial DC magnetic field Hin is first applied to the
slavemedium 2 in one direction parallel to the recording tracks
10 thereof, thereby magnetizing the magnetic layer 2b of the slave
medium 2 in an initial DC magnetization as shown in Figure 4A.
Thereafter, the magnetic layer 3b of the lower master
information carrier 3 is brought into close contact with the
lower magnetic layer 2b of the slave medium 2. In this state,
15 a transfer magnetic field Hdu is applied in the direction
opposite to the initial DC magnetic field Hin as shown in Figure
4B, thereby magnetically transferring the information on the
master information carrier 3 to the lower magnetic layer 2b
of the slave medium 2. As a result, information represented
20 by the irregularity pattern on the master information carrier
3 is transferred to the lower magnetic layer 2b as shown in
Figure 4C. The information represented by the irregularity
patterns on a pair of master information carriers may be
transferred to opposite sides of the slave medium either

25 simultaneously or in sequence.

In the case where the irregularity pattern representing
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10 the follow ng condition, 1.0<Mv Ms<100. 2. A nmaster information carrier
as defined in daim1l in which the saturation nagnetization Ms of the base
sheet and the saturation nagnetization Mnof the nagnetic |ayer satisfy 15
the followng condition, 2 . 0 ~MWM<3 . 9 . 3. A master information
carrier as defined in Cdaim1l or 2 in which the nmagnetic |ayer is of a
body-centered cubic structure or a face-centered cubic structure or an

amor phous 20, skgueture ngggygggﬂ 2graphi ¢ tiﬁ%ﬂf%@@-péttéiﬁn¥%%@Es

information carrier as Ined 1n any one o m 1 to 3 1n which a

magnetic layey icgef Qﬂ'o@iQi@ES%aQ@et:he_s'h%ﬁﬁsSi%d PQptrean of tdestsregularity
pattern on the base sheet and the height hl of the protruding portion of

the 25 irreguhfsidat RAf @& Bhdnieedieiahly R2akrbbeedmgoethe kayee on the
upper surface of the protruding portion og t he 27 irregularity pattern

fromthe surhageub wpgeest€idayre dretheoneoEstdadi potidloDCalaghbeic
irregularity pattern satisfy the followng fornula 0.2Sh2/h1~0.8. 5 5. A
mast er i rd or fh¢ldHioand re asanefe nedgnet i dieddHdn. Wihehirde3sh2iagd~0. 6. 6.
A master information carrier as defined in any one

of the initial DC magnetic field and the transfer magnetic field

are determined on the basis of the coercive force of the slave

medium 2, the specific permeabilities of the master

information carrier and the slave medium, and the like.

10 A magnetic recording disc such as a hard disc or a
high-density flexible disc is generally employed as the slave
medium 2. The magnetic layer thereof is generally of a coated
magnetic material or a metal film.

In the case of a slave medium having a magnetic layer

15 of metal film, the material of the magnetic layer may be Co,
Co alloy (e.g., CoPtCr, CoCr, CoPtCrTa, CoPtCrNbTa, CoCrB,
CoNi, Co/Pd), Fe or Fe alloy (e.g., FeCo, FePt, FeCoNi). It
is preferred in view of obtaining clearer magnetic transfer
that the magnetic layer be higher in magnetic flux density and

20 has a magnetic anisotropy conforming to the recording system
of the slave medium, that is, in the case of an in-plane
recording medium, in a direction parallel to the direction of
tracks and in the case of a perpendicular recording medium,
in a direction perpendicular to the direction of tracks. The

25 magnetic layer of the slave medium is preferably not smaller

than 10nm and not larger than 500nm in thickness, and more
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of Claims 1 to 5 in which the saturation magnetization Ms of 10 the base
sheet is not smaller than 5.65T (4500 Gauss). 7. A master information
carrier as defined in any one of Claims 1 to 6 in which the height of the
protrudi ng portion of the irregularity pattern on the base sheet be not
smal l er than 40nm 15 8. A nmaster information carrier as defined in any one
of Clains 1 to 7 in which the information to be transferred to the nmagnetic
recording ”E?!rléﬁék§bﬁy SOV Sl W12k hal 2 ATRIAGILC 1 & BGOF ¢hAg s®ntihhavi ng
information transferred thereto froma nmaster infornation carrier as
defined in agyigree®E. the preceding clains. 28 . AA Aa. As
. ALFE. AYE. AL| . A&l . A9l 2. A93Y. A&l . AZY2. AOYE. A& AQYE. A9Y2. A9l 2. A& FE. A&! . A5l . A
9. A&YE. ALI . Al FE. A1 A'1.sAfAét he APZ e f\Al4bd * RO eNe ‘magnetic layer of the
" ezupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cTa] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] caftayeaMdijrc 2] béapraf v Wat® a non-magnetic primer layer
27qD: {1W xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca$ capoatlea]wslec aheat cHildsafbareaf cal e CleXoBrE| WrerinevEEea] cal ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]
Ca]Ca]Ca]Ca]éaYPm a necessary magnetic anisotropy. The primer layer may

"HEHSYSSU WBOOMNREET" X" 9({ ((( %% xsni d Z calca]ca] ca] ca]ca] ca] ca] ca] cal c
a] ca] ca] ca] cHFcaﬁ%]’@é]té&F‘éa] ]C}c‘a] Eéfta] ca%:’é%% é%r&'?]’ c'?ﬂ%]a'] &4l 881 ) +;

, C-.///w0. 1]

. <=>}xsni d %??’53]46‘56%% 5‘5%83%(%?%%]‘"38]”85} APYST &) SR S EPEaPR T ca) ca] ca

ca] ca] ca] ca >? RSSSTVT
1I'UU]8Vu]\/V31/\} x%%?ggﬁﬁi] ?%: J‘jaéé:]%]((:)a J(C:a] ?ai cai cai ca%%calﬁlﬂfe gj ca g;] cal ca]
ca] ca] cal ga] ¢aleal fsab(i@kéﬁil&l%] cakCaloplaaleal J0RM 306 VoYY YYy ZE&E [ [V \\ \ h
11172 _~ abbc} xsni d_Z]]]ca]ca] ca]ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] calca]calc
a] ca] ca] ca] C@.]SOﬂr}\p&]n@ai@ﬁ p¢ Eald1lchRd € ahad] €ataah coeRexxeDhé Ehhrgdk ™ kk”1 Rnm
npopp] gqgs5t . ul uvvv, weww wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]ca]c
a] ca] ca] ca] cahen] &Mm:a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! wwxxyJyyyz>z~zz
z[{{{{{6]<lyl(}f}}}}}=~z~~~~{vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] c"a] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca]Bxugdl, capcaheaprbddriad] depealead caken] dhpcalPea, 2PGY2nR
:y| 4zupkf a\ W gb] X] ca] ca] ca] ca] ca] ca] ca] c’\a] cal cal c”a] ca] ca].c”a ]nca c”a] ca] c”®
aj ca] c”a] ca] Eﬁ?&‘é‘]‘c‘:f] E“dj“cé’]léafc‘ée]cé’é]d& |eeg)igsp, the presentiinve
4p&bi | or X~ L xsnld al cal cal ca cal ca ca ca calcalcalc
afca] caj iéa]Qézli ca czi]aé’ qJjocfiq ca} ca‘J] ca‘}'ca‘% cgJ] ca} ca ]IF(? vr\%i JK% xg]nl d] _Z] 1:]
ca] ca] ca] ca ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca
ca} ca} ca} ca} gg}%ﬁ%%ﬁ%ﬁgfﬁkﬁgﬁgéﬁﬁﬁ _Z'} c] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]ca] ]c
a] ca] ca] ca] cakgabtad ca)l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
; Whdi J+10%g& () - Y10%9& () -3y 10%& ()-10%& ()-f
@0%& ()-10%& ()Md StQYQiE d Ymatlizin<ead Of CYGR ac)cordBlg& wirhsf 1 r39g&’ () - M as
“1109%& ()-Mp 109 ()-! ! 10%g9& () -
*bN?+10/ M 10&g@&h ¢h <ol 68885 O)- t 1D+ pOeBet) i ntO8GEROY prdMitGYgE ChiFg 10%9& ()
- PYbcdeYrS4 1099& ()-&10%& ()- 10

20 comparative examples were made in the following way and the
signal was transferred from the master information carriers
to the slave media produced in the manner described later.
Then transferred signal quality was evaluated in the following
manner. The result is shown in the following table. 1In the

25 table, “emb” is an abbreviation of “embodiment”, “c/e” is an

abbreviation of “comparative example”, “CS” is an abbreviation
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10 10! N3",; 109%& ()-!8ml0%& ()- @10%g& ()-Y :
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109%0°&' ()-' eQdEr S4&S&10%T& () - &$10%T& () -9"109%& () -
1090& () -&10%W& ()-& 109%& ()-Q
2aBr S4&, 51090&' ()-L3'1109%0& ()-1110%& ()-& 1090& ()-!y* 1109 ()-&
(10%r& ()-245679_@O%' ()-!109%& ()-109%&' ()- 10%& ()- 10T 10T
107 951090 O DAL E@IAhi0) sthct b (hov! Lo M QL shthon of
M 10%& ()-1 109& -
109%: () - - { dE~@ya 10584 é0~ S 2AUE (15! £ QU i GLOYR 63 - SIQMEk)y 10%& () -1
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Ef _@.10%& ()-S, 10%& ()-Ls*:!10% ()- (109 ()-&L0Y& ()-$10%& ()-XZ[\]dYNC
10 10 5 was evaluated by the use of electromagnetic conversion
1009 109%&' ()-510%& ()-L3:!10%& ()-110%& ()-010% S) -] BzUaBYNC&&: ! 109%6&' () -F
109%5&' () -! 10¥E5REL}Y TCIBE ((§;S—60: KYODO Electronics). A GMR head which
109%& () - YI0%&' () - U "?YNC(109%& () -y&109%&' () -! f & ! 10965S5& (C} -la' & ' 109\5
N5&' () - 1096 &VYE- éﬂ;ﬁ@@ dp- prE@dq@gqq@@ad gap, 0.4l um in reproducing
105&9" 109%6& '(9%!- ' k39! 109X5X5& () -! Cy0109%65&' () -F. 10%& ()-!ys*9!10% 5f 5& () -
P | Z8PE: | LMF2657 Y&IEY < 1 ¥ L 1BodD X EFUPINA TS &3P) -ANd1 o 7(H Mg ey
10% ()91 MUBLL1RG Alacy S LR e el0V (- IPLT, - 1109858 ()
rakr, o -
LM 10983 6) - | TLM 1002 (dad t LMAOKA (85 (b 81845 YHRYWAGNAOU £)-20% & ()-
10% & ()-,10% & ()-L10% & ()-I10% & ()- 10

spectro-analyzer, and the difference C/N between the peak

intensity C of the primary signal and the medium noise N
obtained by extrapolation was measured. The quality of the
signal reproduced from the slave medium was evaluated on the
15 ©basis of the relative values AC/N with the difference C/N
between the peak intensity C of the primary signal and the
medium noise N obtained from the same slave medium by recording
and reproducing the same signal by the use of the same GMR head
instead of magnetic transfer taken as 0 db. When the relative
20 value AC/N is larger than -1.5 db, the transferred signal
quality was evaluated as an excellent state O, when the
relative value AC/N is not smaller than -3.0 db and not smaller
than -1.5 db, the transferred signal quality was evaluated as
a good state A and when the relative value AC/N is smaller

25 than -3.0 db, the transferred signal quality was evaluated as

a poor state X,
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10900&&&T7" X' aBmV 1090 ! : 1 10% & ()-10% & ()-10% & ()-10% & ()-!'t9YM 10% " & (
)-10% & ()-x" (9({(((*)aBnmV 109&010% & ()-F. 10% & ()-f,10% & ()-9*:110% & ()
14 #1008 & () -M#L0% & ()-M))))))) *+~\=l 10%& ()-T! | 10%&' ()-T 10" 10"
10"99s10% & ()-510% & ()-!'&IM 10% " & () - ++;
yH-C-R V[ <\ =9, # 110%& ()--1a9,#: 110% (& ()--9:110%& ()--!X9:110%& ()--9:!
10%' ()-@X9:110%& ()-@//////w0. 1{Y7!3 109%& ()-f!3 109%& ()-f 10 10
1099s10%& () -!a9S Se'c%@&ﬁ( &Agﬂxmgtf@g}ﬁ‘ﬂ 1110%0&ufhtEa accordin
. 12] 2WB4#5D5zX6{ Y7!i1 9/ "' 1 10900& ()- 'f9:110% - & ()-'\9: ! 10%#& ()- 'f9 1'10% -
g 8 le)l(])-%&o(liplﬁﬁ(bf' BOYE: (Ve P5DEEOBAGREET) Zrid 8nd WGt pRL(d £ neLA¥Wi&e() - 1 10%
1099 10%&' () pbO4ridPUR'a@) 66 EQ&?Hé?éf\s’?—o_f—!thbl@%Ko»(J)rrg EDrnh04E & () -!
T10% " & () z'10% " & ()-109% ()- 10% & ()-89:
;1A ?~_=1i | 51BSHE] [ )TAEINOCUTEAC) 1 L L OVEARH))*+- ('I‘ﬁ\&*-M 1D(%\I' & ()- &LOW & ()-1a9’!
110% ", " & () -5 <<T=={Y7ITLOM 10U "& ()-@fIM10%D @ & ()-AQY
10%‘ " & ()5 g! Yhagat &he) vgly®of] SY was not smaller than 0% and smaller
10"910% & () -=>>?3@AF[ Y71t &F, T 109N'N'& ()- !'K&,!10%E'E"& ()-
& #M 10% & yham k%,#lvhgoa/ﬂ@e@r(xo wag: e\i@)b}ea&:e( apgercaldmnt. O (i)ﬁ ARAAABCCD( \

PVl 10%## Y%ﬂé%)%’é&é L)O]fl\fg 10;{%’2% - LYI\;%]21 %@S 709 0" N 10"

10" 910% & () ( 6, i

ly9@ M 10% 3 9#M 10%&' --' o# --L!'10% - - GZHHI JKdB:
1)(;' y&! 100/"(% §)§(q<]&_}al A éz) é ﬁ%ﬁi 1b1‘)//0§ éf)a(lj’le Og% &Y egoﬁga %" & ()-S
10 10KKZL, Mw[f@'wa]soevaluated as poor X,

10 First embodiment

In the master information carrier in accordance with a
first embodiment of the present invention, the base sheet was
formed of Ni by the use of stamper method. An irregularity
pattern signal which were 1.0um in track width and 1.1 um in

15 track pitch and extended from an innermost position at a
distance of 20mm from the center to an outermost position at
a distance of 40mm from the center was formed on the base sheet
in a height of 0.2 um of the protruding portions. The bit
iength was 0.2um in the innermost position.

20 A magnetic layer of FeCO (30at%) having a bcc structure
was formed on the Ni base sheet at 25C. The Ar sputtering
pressure was 1.44X107'pa (1.08mTorr), and the power supplied
was 2.80W/cm?.

In the master information carrier of the first embodiment,

25 Mm/Ms=3.8 and h2/h1=0.7.

The master information carriers of the second to eighth
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25

crystallographic structure of the magnetic layer, the value
of Mm/Ms and the value of h2/hl differ from those of the first
embodiment.

Second embodiment

The master information carrier of the second embodiment
was produced in the same manner as the first embodiment except
that the magnetic layer was of Co having a hcp structure and
Mm/Ms was 2.8.

Third embodiment

The master information carrier of the third embodiment
was produced in the same manner as the first embodiment except
that the magnetic layer was of CoNiS50 having a fcc structure
and Mm/Ms was 2.0.

Fourth embodiment

The master information carrier of the fourth embodiment
was produced in the same manner as the first embodiment except
that the magnetic layer was of FeMn50 having a bcc structure
and Mm/Ms was 2.5.

Fifth embodiment

The master information carrier of the fifth embodiment
was produced in the same manner as the first embodiment except

that h2.hl was 0.1.
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105910%&' ()-!tf, & 10%m5a5& ()-3 rss5t.ul ubv}~r<{Y7 1I11kOf,:!110%R22& ()-F
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57 Seventh embodiment

The master information carrier of the seventh embodiment
was produced in the same manner as the first embodiment except
that the base sheet was of (FeC0,;)P alloy and Mm/Ms was 92.

Eighth embodiment

10 The master information carrier of the eighth embodiment
was produced in the same manner as the first embodiment except
that the magnetic layer was of Co FeB amorphous alloy and Mm/Ms
was 2.0.

Comparative example 1

15 The master information carrier of the first comparative
example was produced in the same manner as the first embodiment
except that the magnetic layer was of Ni having a fcc structure
and Mm/Ms was 1.0.

Comparative example 2

20 The master information carrier of the second comparative
example was produced in the same manner as the first embodiment
except that the magnetic layer was of CuNi80 having a fcc
structure and Mm/Ms was 0.8.

Comparative example 3

25 The master information carrier of the third comparative

was produced in the same manner as the first embodiment except

23



10 10 10: 109 ()-!'kOf,:1109%22& ()-F cwwxxyJydE~ @ 1! 10% & ()-10% & () - &&
10% & ()-8yl0% & ()- 10% & ()-yl0% & ()-Jyyyz>z~zzdE~_@

DITEIOW & ()-$10% & () -#10% & ()-&'M10%W & ()-y10%W & ()-10% & ()-zz[ {{{{{
aB~ @1'11&310% & ()-,1 10% & ()-/ 10% & ()-.10% & ()-

f&s*: 110% D @ & ()-(10% & ()-{6]9|:|;|<|y|(}f}bC 111!

109%&' ()- 109%& ()-11109& ()- 10" 10" 10"910% & ()-510% & ()-f}}}}}=~z~dEDC
11T 109% () - thhtOvee (Dadel BURel) wadHURE NiPLaYROY )haddiX @) fze~stRodkhE

LI TOVILO%R () -, #109%&' () - " !'!T109%& ()-10%& ()-yl1l0%& ()-F10%&' ()-cu, ?PdEbC
1111 &010%& ( pnR. MROM&' 3s fL1B0%R () -L*' ! 109& ()- (109 ()-&s10%& () - PxnbA
Ut F 10%& ()- 10 10 10910%& ()-5109%& ()-L3'!10%& ()-210%& ()-~Y2nzY: nbA
111 & 1109%6& ()-f Skhe PG@@“%% WR&e! Rpoduneskip) the SedlovdogB@srer) - f F
10%& ()-!"F 10%5& ( 3 gi nmbA 1!'! @ 9! 109%6& é\g D k@ 9! 109X

X& ()-Di f @ 9! {‘6@65%5825 (5) 9F 190 w 1n—plane gnetic recording media

701 109558 ()2 KISLI0EXEE () - bR 1AL 00 D500 4976 -

Mechatronics). The sputtering apparatus was evacuated to 1.33
X107%pa (1.0X107%Torr) at the room temperature and then argon
was introduced into the apparatus to a pressure of 0.4Pa
(3.0mTorr). Under these conditions, glass discs were heated

10 to 200C and a magnetic layer consisting of a 30nm thick CrTi
and 30nm thick CoCrPt layer was formed on each of the glass
discs. Each of the slave media was 5.65T (4500 Gauss) in
saturation magnetization Ms and 199kA/m (2500e) in coercive
force.
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1059 109%& ()-y5109%& () - Al 4p&baBb@
1111 S109& ()-109& ()-!\L'!10%H& () - 109%& () - 109%& () -

109& () - bil or uvwxdYNC

1111 10 10 10910%' ()-9310%&' ()-99*10%&' ()-L! 10%&' ()-310%&' ()-x~i J+C
109&' ()- 109 ()- 109& ()- 10%&' ()- 109 ()- 10%&' ()-10%& ()- xY:+C 1
10%& ()- 10%& ()- 10%& ()-/K\ 109%&' ()- 109%&' ()-sY:+C 1 10%& ()- 10%& ()-/K\
109&' ()- 109%&' ()- 109& ()-T:+C
Table
Mn/Ms | h2/hl CS A ASY
(dB) / (ev) | (%)/ (ev)
emb. 1| 3.8 0.7 bece -0.2(0) 2(0)
emb. 2| 2.8 0.7 hep ~1.7(A) T(A)
emb. 3| 2.0 0.7 fcc ~2.0(A) 3(0)
emb. 4| 2.5 0.7 bee +0.2(O) 3(0)
emb. 5| 3.8 0.1 bcc ~-1.2(O) 8 (A)
emb. 6| 3.8 0.9 bce ~1.6(A) 1(O)
emb. 7 92 0.7 bcc -1.4(0Q) 5(A)
emb. 8| 2.0 0.7 |amorphous| -0.7(QO) 1(O)
c/le. 1| 1.0 0.7 fcc ~4.2(X) 11 (X)
c/e. 2| 0.8 0.7 fcc ~4.5(X) 15 (X)
c/e. 3| 113 0.7 bce -3.1(X) 26 (X)

As can be understood from the table, in the first to

eighth embodiments which satisfied 1.0<Mm/Ms<100, both the

transferred signal quality and the asymmetry were A or O. On

5 the other hand, in the first to third comparative examples which

did not satisfy 1.0<Mm/Ms<100, both the transferred signal
quality and the asymmetry were X,

In the fifth and sixth embodiments which were the same

as the first embodiment except that they did not satisfy 0.2

10 =h2/h1=0.8, one of the transferred signal quality and the

asymmetry were A whereas in the first embodiment, both the

transferred signal quality and the asymmetry were O, which

indicated that it is necessary to satisfy 0.2=h2/h1=0.8 in
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109 ()-/ K\ ~del quzxY: +C/ 109 ()- 109& ()- 109& ()- 109& ()-/K\

order to form a better magnetization pattern.

Further, even if 1.0<Mm/Ms<100 and 0.25h2/h1=<0.8 were
both satisfied, the embodiment which was a hcp structure in
crystallographic structure as the second embodiment could not

5 obtained O and could obtained only A in both the transferred
signal quality and the asymmetry, which indicated that the
magnetic layer which was a bcc, a fcc or an amorphous in
crystallographic structure was better than that which was a

hcp in crystallographic structure.
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What is claimed is:

1. A master information carrier for magnetic transfer
comprising a base sheet which is formed of a magnetic material
and is provided with an irregularity pattern representing

5 information to be transferred to a magnetic recording medium,
and a magnetic layer formed along the irregularity pattern,
wherein the improvement comprises that

the saturation magnetization Ms of the base sheet and
the saturation magnetization Mm of the magnetic layer satisfy

10 the following condition,

1.0<Mm/Ms<100.

2. A master information carrier as defined in Claim 1
in which the saturation magnetization Ms of the base sheet and
the saturation magnetization Mm of the magnetic layer satisfy

15 the following condition,

2.0=SMm/Ms<3.9.

3. A master information carrier as defined in Claim 1
or 2 in which the magnetic layer is of a body-centered cubic
structure or a face-centered cubic structure or an amorphous

20 structure in crystallographic structure.

4. A master information carrier as defined in any one
of Claims 1 to 3 in which a magnetic layer is formed also on
the recessed portion of the irregularity pattern on the base
sheet and the height hl of the protruding portion of the

25 irreqularity pattern and the height h2 of the magnetic layer

on the upper surface of the protruding portion of the
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7. A master information carrier as defined in any one
of Claims 1 to 6 in which the height of the protruding portion
of the irregularity pattern on the base sheet be not smaller
than 40nm.

15 8. A master information carrier as defined in any one
of Claims 1 to 7 in which the information to be transferred
to the magnetic recording medium is a servo signal.

9. A magnetic recording medium having information

transferred thereto from a master information carrier as

defined in any one of the preceding claims,
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