;e3eli4:6TTJS. BACKGROUND CF THE I NVENTION Field of the Invention 5 This
|nvent|on rel ate ﬁ i nformation carrier carrying t

irregularity p @w\&mm tern of protruding portions and rmm@m‘“m\“‘“w

» portions) repr the information to be transferred to a mag

medi um EEscrlptloﬁ“B ‘the Related Art 10 Wth an increase in |nfornat|on
quantity, there is a demand for a magnetic recordi ng nedi um which is high
in menory capacity, lowin cost and preferably requires a short tine to
read out a necesHABYERAINFOHMAELMON CARRKIBREFOR MAGNETIOJRANGEFER Whi ch al | ows
so-cal | ed hi gh-speed access). As an exanple of 15 such a magnetic recording
medi um there has been known a high recordi ng density nmagnetic nedi um such
as a hard disc, a zip (a flexible disc available fromlonega) and the |iKke.
In such a high recordi ng d8ASKGROWNY Nl | THErEANVINTIONe recording area i s
formed by narrow data tracks . In order to cause a magnetic 20 head to
accurately trace such narrow fice 1 ke dndentbemduce the data at a high
S/N rati o the so-called servo trackin technl que has been enployed. In
order toBperform Tihks daveatipackeates tto 3 mriassAnfornahion caraies

i nformati on such as servo tracking signals for 25 positioni g the data
tracks, addFe@¥EYipgndihenesp t# dargobiarksy apatieppodict PekterpcLsi gnal s

on the nmagneti recordj ng um as a_prefaqormat upo roducti on
t her eof . pﬁﬁgrbiﬂé’%‘érﬁor%}? ﬁng bERet S e RYFIRGS) s rgm e Dy Pehe use

of a speci ain%%%'mé%io {c?czg)rdtra%saf%%%[agt !tjo gamasgergé/‘glé rmae%lum

Description of the Related Art

10 With an increase in information quantity, there is a
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

15 such a magnetic recording medium, there has been known a high
recording density magnetic medium such as a hard disc, a zip
(a flexible disc available from Iomega) and the like. 1In such
a high recording density magnetic medium, the recording area
is formed by narrow data tracks. In order to cause a magnetic

20 head to accurately trace such narrow data tracks and reproduce
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

25 positioning the data tracks, address signals for the data

tracks and reproduction clock signals on the magnetic



_witer). However, the preformat recording by the conventional 5 servo
recordi ng apparatus is di sadvantageous in that it takes a long tine since
the servo information nmust be recorded on the magnetic recordi ng nedi um one
- by one by the use of a nagnetic head, which deteriorates the productivity.
As a nmethod of recording the preformat accurately and 10 efficiently, there
has been proposed, for instance, in Japanese Unexam ned Patent Publication
No. 63(1988)-183623 and U. S . Patent No . 6, 347, 016, a magnetic transfer
met hod i n waeetrdinghmeddpnwks ehprirsfoonatdinan pradyction ihenedl-orarri er
and represents servo information is copied to a magnetic 15 recording

medi um (a sthe®nesentm sesh paghermet tregeaddng iy nevdormgadeY Cherasdfer, the
magneti zation pattern representing the information (e. g., servo

i nf or mat i onPEcar FPealaylzedeienio i FRRuENdoRPParRLEr (3 ABEHWet fEafky
transferred fromthe master information carrier, to a slave 20 medi um by
appl yi ng a YFakRFler HRYREEFc thediie formerker eqonsd ngehl the sravensingat er

i nformatjon_in cl tact with each other. and accordjngly, t
| nf or matd onSEATS (X8 055 PH RRARARNS RF GHARAVER PP Feri L aRe DLt FARFRal |y

recorded on_the slave nediu 'ththenj‘rggati e osit'QDn bet we ndthe nast er
25 i nf or mat PohORAr T SARGCL REC STRRAY® AROTRPKERE RURS (i comiaed 8 cor di ng
to th i f i d

nccurately chapkBRRRtFecok Al yRdlitnd B7RHE HfvRe uslME PRBRELEETEC o1t
The mast eri h@%&’[ S’Wﬁi&{‘ &‘é&éfi%&a‘d%@dggg ﬁ%&id

HEgngtd.c transfer disclosed, for
i nst ance, Patent No . 6 5 asy;n irregularity pattern

(a pattern of profd udifagnBar b Onscth I 8RS Ble BOERA PNRIcUrRI¥ATLRAHNY
information to be transferred to slave nedia and at |east the top surface

of the 1u ot egdidPewOl}, OBeol e | beegUlabbbyepat tRYN isstaiced oh
magnetic material. By magnetic transfer by the use of such'
Japanese Unexamined Patent Publication No. 63(1988)-183623
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
15 recording medium (a slave medium) by magnetic 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 mediumbyapplyinga 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



.10 a patterned master information carrier, a nmagnetization pattern
corresponding to the irregularity pattern on the master information carrier
is formed on the slave nedia. In the magnetic transfer, the reproduction

» signal waveform obtained fromthe slave nedia to which the 15 nagneti zation
pattern is transferred fromthe master information carrier, that is,

whet her the reproduction signal waveformis of a desired anplitude and a
desired period, is inmportant. Qur, these inventor's, investigation has
reveal ed t haan2bet perfepmed uaddura tslgnandivenhef drimef merua redgfieti theecor di ng
medi um obt ai ned by the magnetic transfer depends upon the shape of the
protrudi ng pgetounst ofecdmling dguiveriyt ghpattern on the master information
carrier, the strength of the transfer magnetic field, the distance between
the master infor nEh¢ onaSBRT aifasmadion vargigve usedi dm (thiee mg@@gesdcof cl ose
contact therebetween and the like. The anplitude of the 3 repr oduct i on
signal wavetrapafes decipsads Forhinstapra, §nal-iStyP{HmN) Noarfd 347c8Afai n
strength_of the transfer nagnetic field is required and _the distance

bet ween ? hePAgstRArrRgBLabi FoPatiernefa R3¢ tere af RYetrudi pehRHGdCRShe as
smal | as p055| ble 5 in order to obt ain a good signal guallt Var i ous
shapes of tHRE prﬁ??%ﬁﬁ?ﬁygﬂﬂq§18ﬁ§ ofr?Pﬁﬁﬁﬁqﬁiﬂﬂ arPEgrpatt n &h ©fe naster
information_ carri.er ve bee

on cl ose coﬁf&ﬂ?fe%‘ﬁ et Fgﬁvﬁﬁ{?%gﬁzgﬁq‘?:?gY %\%%&éjﬁ %élr%n&(‘jf:?f‘l?f Suggd?gr

the |ike. |g, 80y, 3bage, ofy 40 1he Aoty uaaeﬂthanﬁicer&h?reg Sn) & T ect i ve

vmdthlnth |rec een clear what

ef fective ol fothge diocti g ﬁ%@{ﬁér&% 3 £ 0Kl deRe desd red s odi city

to the reprodidction signal wave ess the rep uction signa
vavef orpphag desitacheld REEEOI ¢hEYrmbbEork €6k di 88/ I @Pr RENICd ik AGGH acy of

t he
pattern corresponding to the irregularity pattern on the
master information carrier is formed on the slave media.
In the magnetic transfer, the reproduction signal
waveform obtained from the slave media to which the
15 magnetization pattern is transferred from the master
information carrier, that is, whether the reproduction signal
waveform is of a desired amplitude and a desired period, is
important.
Our, these inventor’s, investigation has revealed that
20 the reproduction signal waveform from a magnetic recording
medium obtained by the magnetic transfer depends upon the shape
of the protruding portions of the irregularity pattern on the
master information carrier, the strength of the transfer
magnetic field, the distance between the master information

25 carrier and the slave medium (the degree of close contact

therebetween), and the 1like. The amplitude of the



.magnetic recording mediumis deteriorated. Especially, when the information
to be transferred is a servo signal, the tracking, performance deteriorate,
which can result in deterioration of reliability. 20 SUMMARY A need exists
*to provide a master information carrier which can forma nagneti zation
pattern on a magnetic recordi ng nmedi um by magnetic transfer 25 so that a
desired reproduction signal wave form can be obtained fromthe magnetic
recordi ng nmedium 4 I n accordance with an enbodi nent of the present

| nvention) UAskRditlleals et A WEBRkeEnl 1Y 95H§£é@rtoceﬁéisngqaqr qiRHRf | C

transfer having on e surface thereof a concentric Irre arity pattern

representing(d nor %H' cdt A% EERBALER 'S th Brandt SC walghetTRIPELISL

recordi ng medi um at |east the top surface of the protruding portions of

the irregul af§ teRatdedr Bnlet iy oflcsrtra%@e%eerﬁg@ﬁtﬂ}fe WRls@eiraknfYhRIEidh the
i nprovenent conprises that the irregularity pattern is formed so that the

width L 10 [edridr and tREMEeaedhadi il s86LlaMbefaf MQlr Udi pgsPDstd on at a
distance R[nm fromthe center satisfies the condition L=a(wTR),

0.8sasl. 4 wheraidercCtior eptL£berd sobd §idtdBelhltihe. angididdusvehapesyodf the
magneti c recordi ng medi um when a signal is read out from 15 the nagnetic
recordi ng nethempaitrrdinge ppaghehscof rensfrreyudarityr eptesentsnitthd sec] a
desired signal time width of a reproduction signal waveformin a

magnet i zat i omastemdnfoomat ege carcderdspendeay propanednitrevial dfetsimn t he
ends of the protruding portion in the circunferential direction. 20 That
is, in the neerditiososnehiamonagldse chotaghgriarar attignsied thfe thkepresent
invention, the width L [nn] in a circunferential direction (in a direction
of track) offMaRyfrasgtiurdingg cppaifdanss ardifedhgcebke ngdt @nyhehprgi @€ of the

track (the distance frogmthe center) with the value of a 25 selected to an
opti mal Aal u@i‘w&l‘rﬂtﬂfuﬂﬁégr HﬁﬁEl%lFSO Hherg fs4a3c%5ff%?'ﬁd’§ Fidks dBntiei ons

h th ft t t th t th of th
magnetic 11 et %%pﬁo%age %%@%g?ﬁwgp SretE Hah Mgt eT S BERERE t he
mast er inf or%@# {&& (?}er%’%@l et gtrh%c If%éktnsg? éles &% e dggr ee of

ere or a

cl ose contac meen e S|gna

wi dth of thepéﬁﬂd%iﬂcttj Qe \ﬁﬂ\éei%%&xﬁ@{%‘:’%%%n%ﬁ {0 vARGLL AT
Unless the reproduction signal waveform has desired
15 periodicity, the recording/reproducing accuracy of the
maghetic recording medium is deteriorated. Especially, when
the information to be transferred is a servo signal, the
tracking performance. deteriorate, which can result in
deterioration of reliability.
20

SUMMARY

A need exists to provide a master information carrier which can form a

magnetization pattern on a magnetic recording medium by magnetic transfer

25 so that a desired reproduction signal waveform can be obtained

from the magnetic recording medium.



.velocity of wis of a desired value in all the tracks. The "width in a
circunferential direction of a protruding portion" as used here nmeans an
effective width affecting formati on of the nmagnetization pattern (the width
of the 10 nagnetized area) by the protruding portion. For exanple, when the
cross-sectional shape of the protruding portion taken along a pl ane
extending in a direction parallel to the direction of the track in

perpendi cular to the surface of the master information carrier (will be
sinply referred tloassordahee Withlamngimbodinment ofr tes peesent imantishafrere is

herei nbelow) is a rectangle or trapezoid, the effective wwdth is the wdth
in the diregronddd thmastarkimforte itbapcaur fex efaf malgeepiot trmhserporti on,
wher eas when the |ongitudinal cross-sectional shape of the protruding
portion is ahaeot@nghetbe tnafexre dhwindofi ta 2onogperigoirresslatitvaway at
the ends thereof, the effective wwdth is the di stance between the

i nt er sect i orgatfenmeresxresitoimof inferngigon staebef trpaasferradgite & the
trapezoid and the extensions of the end |jnes of the rectangle or the
trapezoi & |¢i3¢rl ikesnagnehiomesordangaradiam, opt dieasithblee momt serfatr

present 25 invention where the wwdth L [nm in a C|rcunferent|al direction
of a protrudhdhsoprpbruding Rﬂré?clméeoﬁ‘{hﬁﬂlrfﬁ‘éﬁ%%’etib@ﬁttéﬁre elnd i sfies
the aforesaid condition, the repraoduction signal , waveform obtai ned fromthe
sl ave nedi a tH#f eﬁntaﬁé‘eﬁéﬁﬁ‘éﬁqeféﬁloﬁ’}%ﬁlé‘rwq impropirentt ST 135 he

mast er |nfor€€t|on carrier can be of a desired anplitude and a desired 5
period. Espe Iy when the information to be transferred is a servo

signal, the accurqﬁ¥%glr89§1£¥ﬁ€ ing. ?ngséﬁn5ggfggegh é”gﬂ% bﬁ&

TR)(=a) is smaller ongl udin ¢ros8 sectT ona ape of t he

protrudi e P Q‘Hl :laocg]Ll ém?gr 'Haﬂ) e@tligyxi ?Et%'ﬁrfdt% grn%y})bfl&l.éﬂ‘ed end

lines in ord o obt ain eS|re per|o city o reproductton signal,

whi ch makes aﬁ HRAREHCEAR| fufdl [HofltAe (rRRTUESL s P EHAURY bR foRt N of

recessed portion between protruding
=a(we*AT*R), 0.850=1.4,
wherein o represents in [rad/sec] the angular velocity
of the magnetic recording medium when a signal is read out from

15 the magnetic recording medium after the magnetic transfer and
AT represents in [sec] a desired signal time width of a
reproduction signal waveform in a magnetization transition
region corresponding to an interval between the ends of the
protruding portion in the circumferential direction.

20 That is, in the master information carrier for magnetic
transfer of the present invention, the width L [nm] in a
circumferential direction (in a direction of track) of a
protruding portion is changed according to the radius of the
track (the distance from the center) with the value of «

25 selected to an optimal value within the range of 0.8 to 1.4

according to the conditions such as the shape of the protruding




.portions . Further when L/ ( ¢c~ ~ TR (=a) is larger than 1. 4, 15 the
applied magnetic field nust be strengthened or the distance between the
master information carrier and the slave medi um nust be enlarged in order
"to obtain desired periodicity of the reproduction signal. However when the
di stance between the master information carrier and the slave nediumis

enl arged, 20 the anplitude of the reproduction signal greatly deteriorates,
that is, the signal quality greatly deteriorates. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fi gabretibni, S thié e4tlcdded R SPRCtnathetiew ffelal dyplliedsigea sl ave
medi um and a pair of master information 25 carriers carrying thereon

i nformat i on dagmes icroneisferg dtHod DPPastd Betwvdes thk rdr e RvEormediiom 7
Figures 2A to 2C are views for illustrating basic steps of nagnetic
transfer, Ficprmeed amsd &hplmagndtaw fecordingmediung thendsdrse bififdroset | on
carrier in accordance with an enbodi nent of the 5 present invention, Figure
4 is a view sirdwatgthémebadivateind naidf are thethigke, epo ddwadt the sdiggpaltimevef orm
obtained fromthe nmagnetic recordi ng nmedium the nagnetization pattern of

t he magnét i ovkdidordi hige meeiinaduntd onhwave feyul zepnodusect eknavrandidayast er 10
i nformation carrier, and Figures 5A to 5C are views show ng exanpl es of the
cross- sect i ofellocifapefon iaechratdamiingg yedveohnonll heherdstagks.nf or mati on

carrier. DESCRI PTION OF THE PREFERRED EMBODI MENTS
The “width in a circumferential direction of a protruding

portion” as used here means an effective width affecting
formation of the magnetization pattern (the width of the

10 magnetized area) by the protruding portion. For example, when
the cross-sectional shape of the protruding portion taken
along a plane extending in adirectionparallel to the direction

of the track in perpendicular to the surface of the master
information carrier (will be simply referred to as ™“the

15 longitudinal cross-sectional shape”, hereinbelow) is a
rectangle or trapezoid, the effective width is the width in

the direction of the track of the top surface of the protruding
portion, whereas when the longitudinal cross-sectional shape

of the protruding portion is a rectangle or trapezoid with its

20 upper portions cut away at the ends thereof, the effective width
is the distance between the intersections of the extension of

the upper side of the rectangle or the trapezoid and the
extensions of the end lines of the rectangle or the trapezoid.

In the master information carrier of an embodiment of the present

25 invention where thewidth L [nm] in a circumferential direction

of a protruding portion at a distance R [nm] from the center



.15 Magnetic transfer for transferring information on a master information
carrier to a slave nedium (magnetic recording nedium wll be first
described in brief . As shown in Figure 1, a pair of pieces of information
are transferred to opposite sides of a magnetic recording medi um (sl ave
medium 20 2 froma pair of master information carriers 3 and 9. The
magnetic recording medium2 is a disc-like magnetic recordi ng nmedi um such
as a hard disc or a flexible disc and conprises a disc-like base sheet 2a
and nmagnet i eakagéiss 2bhamif Qe daddrednditopposthe sepEsiugft itohme shgselsheet

2a. 25 The master information carriers 3 and 4 conprise substrates 3a and
4a having i Weggbami tgbtzinesy nrew. gthe sevhaye medignat®) whimhes&hei ng
information to be transferred to the magnetic |ayers 2b and 2c of the
magneti c r eddgaehyzabtvumpattintrsofis nigaesferregerfr@p dile 4mastevi ded
along the irregularity patterns on the base sheets 3a and 4a 5 Though the
magneti c r edBfarRat heRicarreer Lankg ofrpAeshecdadpdd thdeandheidssicsfri ers 3
and 4 in_Figure 1, the nmagnetic | ayers 2b and 2¢ of the nagnetic recording
medi um 2° ar 8ebL88ghtESRRCT 2Ly eWReRt R InformpkdoBoFe BRigransteraper s 3b
and 4b of the master infor m?Lti on carriers 3 and 4, or c&rjre opposed .,to the 10
soft magnet M€ Raydtdo3FigngLlap e ARSITaSYePti M6 FHACHA EasST¥Ps 48 and 4
in the vicinit¥ thﬁreof, when nmagnetic transfer is actually carried out.
Basi ¢ st eps “OFP“f¥§fAetic transfer of information to a slave nedi um (magnetic

recordi ng nedi u wll _be descripe 5 with reference to Figures 2A to 2C,
her ei nbelgow. I nn)FWIQJ eg‘/gA“’t S5 3¢ 'ghlj(?“)t he S oﬁﬁ?{ﬁﬁﬁngﬁ'ﬁa(? |§yé'r 369 s
shown. An i Ri.ti iC. Li-el h oS, | i L0 t | ave

medi um 2 | nﬂgﬁg%&;?&ﬂ?g{ﬁ; grelbghg?git Hea:i)ree!égfécflléﬁllgﬁ}tIo lrtggﬁgﬂgt%fre%fo?l t her eby

magneti 2pNgniule WRGNELhFeldEhatngl si e Siledd 2 On BBtheiNead Difds Iy tial DC
magneti zation as shown 1n Figure 2A. Thereafter, the magnetic | ayer 3b of

the |ower nmasder bBtaehiderigaldediodiics tirorIghe reprodelc@senanat, wth
the | ower magnetic layer 2b of the slave nedium2. In this state, a

transfer maghéchc makkd Hdt | geapptredaly t hil flircaddit orta?S eapasi te t o t he
initial DC magnetic field H n as shown in Figure 2B, thereby nagnetically
transferri ngredetenhbnedt deptlonof heecd®ssed portion between protruding

portions. Further when L/(w*ATe*R) (=a) is larger than 1.4,

15 the applied magnetic field must be strengthened or the distance
between the master information carrier and the slave medium
must be enlarged in order to obtain desired periodicity of the
reproduction signal. However when the distance between the
master information carrier and the slave medium is enlarged,

20 the amplitude of the reproduction signal greatly deteriorates,
that is, the signal quality greatly deteriorates.

BRIEF DECRIPTION OF THE DRAWINGS
Figure 1 1is an exploded perspective view of a
double-sided slave medium and a pair of master information

25 carriers carrying thereon information to be transferred to

opposite sides of the slave medium,



.master information carrier 3 to the |ower magnetic | ayer 2b of the slave
medium 2. As a result, information represented by the irregularity pattern
on the master information carrier 3 (e. g., a servo signal) is transferred
“to the I ower magnetic 5 layer 2b as shown in Figure 2C. The information
represented by the irregularity patterns on a pair of master information
carriers may be transferred to opposite sides of the slave nedium either
simul taneously or in sequence. In the case where the irregularity pattern
representing 10 imfqumsat pAtd @cberé ndrskefsed lilasadraedny ibssipastessn reverse
to the positive pattern shown in Figures 2A to 2C, the informati on can be
magnet i cal | gftmamsd tera edrans flelre sl ave nmedium 2 by reversing the directions
of the initial DC magnetic field H n and the transfer magnetic field Hdu.
The intensities 1B qfre I3 iisnat phanmagemetfox fildugtantiinbea tmagisfrer nmagneti c
field should be determ ned taking into account the coercive force of the
sl ave nedi uimgormiel ypaririierpénneecddidariass watht e ereeptitient| afetke of t he
master information carrier 3 and the slave nmedium 2. 20 The naster

i nf or mat? onPE@seRerimventifioor dance with the present invention will be
described in detail with reference to Figures 3, 4 and 5A to 5C,

her ei nbel ow. The F®i%& 4 Afopn¥trynskarinertie gelpgdopreeergen fhention is
provided on its surface with _an irregularity pattern 25 representing

i nf or mat i onTEBERRIE TR fEIed tEVRTeFRveP R Erom Fhe PRERG Grity
tternis f .0 that the width L 10| i rcunt i al

(i1 oot on’ oF SEOERURY AT 0r R ofe oG H1 ShotnBa CRPFR ] £ (AATRERBC bt
tisfies t i tion l=a(wsTR., 0,85a5L 4, ip c~ i

[raorsee] t REcanau s PuBEry e i ol BEE ey o CHRLBRERN e o

signal {¢ r?ﬁ@o?ﬂétiéﬁ"@éﬁ?ﬁé@%gF%hiC recordi ng nmedium after the nagnetic
d

transfer and ~ T represents I1n [sec] a desired signal tine width of a

reproduction si gnpd el ol BcaaPBORSENS HHAR Y A3kl eS &L£0LAN _
corresponding to an interval between the ends of the 10 protrudi ng portion

in the circupbesesétedonhiy %ﬁhh@rbf the pedierding@pd st B o6t Btk Wakhen t he
range of 0.8 to 1.4 so that the wwdth L [nn] is such as to obtain a desired

~ T from a tragoenatidecedshiey .medi um after magnetic transfer. The
circunferential width Mof the recessed portion is a value in 15 proportion
to ( w ~ TR and tPEeSCRTRDION OB THE0PRESERRED yENRODREENTISy det er m ned when
the shape and the circunferential wdth L of the protruding portion are
determihed. | n t Magnetia trgrorfen ifor cratisferyisgown fonnetyomp eoB, at he
circunferential width L1 of the protruding portion formed 20 at a distance
Rl from t heM@8ReEr infosmakionTrE3THIRF t he & ret@ver BALER WALt Cof the

b oL AN, DRt g0 LR 2yl e, TR LLARLNE Seller 1. Suf TR
o o0t o9y ok gl i UEREEEL Y SRR BRI AR R 1,
recording to opposite sides of a magnetic recording medium (slave medium)

20 2 from a pair of master information carriers 3 and 4.

The magnetic recording medium 2 is a disc-like magnetic
recording medium such as a hard disc or a flexible disc and
comprises a disc-like base sheet 2a and magnetic layers 2b and
2¢ formed on opposite sides of the base sheet 2a.

25 The master information carriers 3 and 4 comprise

substrates 3a and 4a having irregularity patterns (e.g., servo




.11 medi um at a constant angul ar velocity. Accordingly, in order to obtain
a predeterm ned reproduction signal waveformfroma magnetic recording
medium it is necessary that the intervals between magnetization transition
"regions of the magnetization 5 pattern are narrowed i nward and broadened
outward. In accordance with the present invention, the widths of the
protrudi ng portions and the recessed portions contributing to the intervals
bet ween magneti zation transition regions are nade to be | arger as the

radi us of tbegaahsentépredaoind AGfodnbhtdcok ts bHactwasfdriredotdethéo nake
such intervals . Though, being illustrated as a rectangle in Figure 3, the
shape of thmataptsarisaeesolbt bed @oofuthegnardtien reeeddinog reel it ed to a
rectangl e but may be, for instance, a parallelogramor a trapezoid. 15 In
order to obtatdn sofitesmagule®id layarse@bodamdi di spipraldeshoabong tthe part of
Figure 4 indicated at (a) , it is necessary that the transition regions 20
of the nagnétiregtlianipntpattrelins ome thkabaseeshest 3as angr dked at interval s
shown in the part of Figure 4 indicated at (b). The intervals Lo between
the 20 t¥ansiti onTheiglopbernagietie regghding aigdbnvmpdtteawaynixer theave
medium2 is w D TR _Though the magnetization transition regions 20 in the
sl ave nedi uRRStaF et 1fc6RrErhers 3 2R 4 Aackignredyi Bhe WMagmesicwi dth in
the track direction) of the protruding portions on the master information

carrier 3, tR¥e58 IheRf\Ad SffdrnBesnsthie Frapsitirdmerdyronaredroidtte

Cotnci do-wi LREPHEL CHa oM ECtT B HHeIERE bEASHE ot F UG tn 8Pt 85 %60 t he
Ctrength of PRdRE S Epdr oh, Ak b eRa o Rt B R e
(the: okt oe s8FTe FaGhe 2P 1aReLR) S LlsTans U | IFe TRADEL, Ot bt oy

portion, anda theelkkean GOl ShOGh¥in M RnEPECE! dlendidpEldien M flida, L of the
protrudi ng portion taken as L=alLo, the val ue of ‘a nust” be set. An opti mal

value of a ijg sekgsted d&rMddidutt.he range of 0.8 to 1.4. Such a naster
information carrier can be produced by producing a plurality of naster

information carriBasidi §f@pendf inagheditchithahBéeraogeinfofhfk fan kot,a
carrying out magnetic transfer by the use of the master information
carriers, amda¥® mddptinndmadmee nixs trcdmifiognaedénme awi L erbé raes wihiletd a
magneti c recordi ng nmediumcl osest to a desired signal time wwdth O T in

si gnal 1P newiitdt heferemcaitiedigurene2idst 8, i heve Heheloaw .cafpiBrdureshe used
in an actual magnetic transfer. The shape of the protruding portions of the
i rregul arit $226°paft ePRlBnthaeloniet argnsitdcndtlyer €arks ethqW . vari ed

according to using conditions such as nfhlg ose cont.act, separafiaon and the
li ke, manufact urifg Cortdid Bﬁé‘}agé’ﬁc'f/lﬁr%t HiRets %Hésa:vﬁl?ﬁe]ﬁqcﬁ£8 the
circunferential direction (track direction d]: é f a prot.rudin ortion"
s Used her & azs e EiLe faiEt rot fnasts Het M eRe i
magnet | zat i Qi DALCrh LIS, ¥ At £14d e SRABRLEZEY e BY chldes Ay rudi ng
portion. For exanple,

20 medium 2 in an initial DC magnetization as shown in Figure 2A.
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,

a transfer magnetic field Hdu is applied in the direction

25 opposite to the initial DC magnetic field Hin as shown in Figure

2B, thereby magnetically transferring the information on the



-13 when the cross-sectional shape of the protruding portion taken along a
pl ane extending in a direction parallel to the direction of the track in
perpendi cular to the surface of the master information carrier (will be
"sinply referred to as "the 5 | ongitudinal cross-sectional shape”,

herei nbelow) is a rectangle or trapezoid as shown in Figure 5A, the track
direction wwdth L is the wwdth in the direction of the track of the top
surface of the protrudi ng portion, whereas when the | ongitudinal

cross-sect i nasteshaferafattiba paotiexi hgopdhei bowdd mayreetriectlaggke2lor
trapezoid with its upper portions cut away at the ends thereof as shown in
Fi gure 5B, o¢ofiethe ®dkvei nediwor? wi 8sha lrassilttheidfstmattionateprenenhed

i ntersections of the extension of the upper side of the rectangle or the
trapezoi d ab¥ theeieregnbavity phtthenanthemestsir ihéormetionglcarsierhe 15
trapezoid. Further, when the upper surface and the end surfaces of the
protrudi ng pofeibn areeiw végrad) showransfrryed £sthet lewer gagngtiecti on
width L of the protruding portion is the distance between the intersections
of the tangtAYsr cib Afeshpperindiigyce ahd (The éRfosmptiresepresrBtpfot r udi ng
portion. 20, Though the val ye of the track direction width of the protruding
portion opt P¥ethd drEEOMLAT ALY RATHSHS RBA® R0 QG PR B S it RE™G&Y R or m

di ff ith th h f th t i ti t i, nf ti
Carrier whi CREESEE AN die SAVBIaara FPoRsHRPERe (D (08 SLGRAI o of a
25 predetern.ned wavef orm.can.b tain can_b roduced by selecting the
val 5e of a g]?gh‘g?h%l\/&’a?fge&o uq&.ageggs%é?gl Selcﬁ“eel%lsct?b.lsjt r at eyO}c the Imagter
information carrigf +fRY-D& LREFEGnd QErEﬁi%g%t@kﬁ@ r e'n'tﬁﬂ?j[ a

quartz plate, glass, alumnum ceramcs tic resin. The so

magnet i £o | aygEo PRYE 6h QY BederEREFERSE@NCGE & BbgERi vED A e QY Selvedse J-
CoNi, 5 CoNi Zr and CoNbTazr) , Fe, Fe alloys ("e. g. , FeCo, FeCoN,

FeNi Mb, FeALSi theeAlositdhwee TadlseM Sobh 2h! Bysubesd2a NFedc, Asethe

material of the soft magnetic | ayer, FeCo and FeCoN are especially
pref er abl e. itBermatbsdn aténobet hagiestieall pf etaAEfOAredr toethbawilagelO
thereon the irregularity pattern or the pattern of the protruding portions
can be for nedditmwrR bysearceinhythehéinset icdns o érfher imet troidDOmagnetic
phot ol i t hogr aphy. For exanple, a photo-resist layer is first formed on a
snoot h gl asfipldidn(and ghertoemis ferysagme tiicafield Hdwy Thetinfansirdesy spin
coating, and _a | aser beam (or an el ectron beanz , .
15  of the initial mdgnetic field and the transfer magnetic field
should be determined taking into account the coercive force
of the slave medium 2, the specific permeabilities of the
magnetic layers of the master information carrier 3 and the
slave medium 2.
20 The master information carrier 3 in accordance with the
present invention will be described in detail with reference
to Figures 3, 4 and 5A to 5C, hereinbelow.
The master information carrier 3 of the present invention
is provided on its surface with an irregularity pattern

25 representing information to be transferred to a slave medium

2. The irregularity pattern is formed so that the width L [nm]

10



. nodul ated according to the servo signal is projected onto the photo-resi st
| ayer while rotating the glass plate so that the photo-resist |ayer is
exposed to the |laser beamin a predeterm ned pattern, e.g., a pattern of
“servo signals each 20 extending in a radial direction in one track.
Thereafter the photo-resist |layer is devel oped and the part exposed to the
| aser beamis renoved with an irregularity pattern of the photo-resist |eft
on the glass plate, thereby obtaining a matri x. Then the surface of the
matri x i s pliat edc2bcefeadrtdfadr di pgeticamcd B aNproubsding epdwbviorg a& positi ve
irregularity pattern is formed on the matrix and separated from15 the
matri x. The diistanbstRaimmbsfridm ithemagnberusati s es st eondhtdonat i on
carrier or may be used as a master information carrier after formng a soft
magneti c | ayer anD=@(prdeer) ve legaesalang the irregularity pattern as
desired. 5 O herwise, the matrix nmay be plated to forma second matri x and
t he second matri xwhayeire ¢l sdmpckdentfsoim [xraddsecshdet ahgulag vweloegatlyi ve
irregularity pattern. Further, a third matrix may be formed by plating the
second natriof Bre pressthg e cosding Sadipradgkemat s ignals i freee ot fems~: cond
matri x and 10 curing the resin syrup, and a base sheet having a positive

i rregul ari t FhSareEretimyepardspeaw By s hyhre e g riE kaeRF&er augrt her, a
matri x w thout photo-resist layer may be first fornmed by etching the glass
plate with #hTi feegerarteyipatleech af desdrpHosdorasdi simeovwadkt REl és in the
gl ass plate, and .a 15 base sheet be ,fornmed by the use of the matrix in
Phe- mannor - FEPEPAEEIaRoR Lo Ah SRR LS A 2BEE bPREL b CTARSIE A, as 1
or Ni alloy .descr] Ve, .and_a h r i t] for farmng
The metal - SOBUAFR: GOrOarROEiRL R o ThETEVA A5 B Teha HEs Lt

el ectrolgss i e : Qf Ok [ L ! ati ng be
enpl oye 6 T eoﬁtgsugg?go#)g%%&fﬁr%ﬁ ngnggg%%?%g%%ﬁ%ﬂd%%&o%'heﬁl%n

irregul aritynakt 65M ilsSsBieEEE@RIEHIR Lhe FAIe o8f 08 0 18Q085and nore
preferably 80 to 600nm Wen the irregularity pattern represents sanple 25

servo signalthe @aelnot, ThR)PLOT SHEh NGs DAY tdnSin & IRGH2BE! A hamidyd 4 onger
sides in a radial direction of the substrate and 16 shorter sides in a

ci r cunf er entnaghnedii ceddamrdihgt ediane aft¥enmbbreticegubasifey. patdiar n
represents sanple servo signals, each of the protruding portions is
preferably @isumfe2uhiah wikh ¥perthei desessetl Po@5ivo Bu anvahbue hie short er
si des.
15 proportion to (we*AT*R) and the factor of proportionality is
readily determined when the shape and the circumferential
width L of the protruding portion are determined.
In the master information carrier 3 shown in Figure 3,

the circumferential width L1l of the protruding portion formed
20 at a distance Rl from the center is o(w * AT*Rl) and the
circumferential width L2 of the protruding portion formed at

a distance R2 from the center is o{we*AT*R2).
That is, when reading out a signal from a magnetic
recording medium, a reproduction signal is generally obtained
25 by detecting magnetization transition regions of a

magnetization pattern while rotating the magnetic recording

11



.5 The soft magnetic layer 3b may be fornmed on the irregularity pattern by
various vacuunfilnform ng techniques or plating nethod such as vacuum
deposition, sputtering, ion plating and the |ike of magnetic material. The
t hi ckness of the soft magnetic layer 3b is preferably 50 to 500nm and nore
10 preferably 80 to 300nm It is preferred that a protective filmsuch as
of DLC (d'ianond-like carbon) be provided on the soft magnetic |ayer on the
upper surface of the protruding portion. A lubricant |ayer may be further

pr ovi ded onublewRr g SCidt it hody b veebll oy comRdbaNgl o UhopBed S

| ayer may be provided between e soft magnetic layer and fhe protective

filmto enhgapceptien caprﬁ&%t@Bﬁiﬁ@@tﬂ@ﬁbdum&ohuQigﬁaﬂtwal@wrms ¥pBRESSes
deterioration in durability of the soft nmagnetic |ayer, such as scores due

to frictiona viyrdt ieCEabSrd i GREd B, D8 ikHe s rSNEidt GREaMRERYaBEN the
soft magnetic layer is brought into contact with the slave nmedium 17

CLAIMS: 1. PeBwsbemdghle®@imation tGankielohtegidnBed f &hbmatiiaiZadibng on the
surface thereof a concentric irregularity pattern representing information

to be transpectednt ara On#htsdrdd kenwampghebhd neceiddnegd nRdiwemd.at feast the
top surface of the protruding portions of the irregularity pattern being
formed of magnetdenoat eithl thehetresant hénvapt bvenethe cetjithsesft lthe t he
irregularity pattern is forned so that the width L 10 [nm] in a

ci rcunf er enpirakrdfing tioort iohsaapt theuthaws spor péohicens godisibmein®Rtonn] from
the center satisfies the condition L=a(c~ ~TR%, 0.8sa~1.4, wherein cu
represents ithe[ iadeseels tbetvuariumagnedisetignorrenel pgmetasianec axéi ng
medi um when a signal is read out from 15 the magnetic recordi ng nedi um
after the nigAst ge e aRsiaar é‘ﬁdtbeTr?%‘d%%%nt@el ﬁo{lg%‘%'}r’d: deasordd rgi gnal

ti i df h of duct f t t t t

oot on L r EERBRa RO SRFoPnEB S b EPBEKE (HE }gﬁgg%gga fo Joorh ng
ti i h nf tial di tion. .20 f Rt

Carrior no BERPHGH ]I GIeH 4° dhEP BEA N 16y BREEb Ot oRbI eRARE G7°4 ne

protruding pagt %.B:Pﬁé@%(edk ahang r@tﬂlc?igneg gﬁ&%’igh’}?%e n%tdbéefil#lof{%fp%r @l lel to

the directiono rack 1'n perpen surface e master

i nformationCcaktk8hghs Eufeﬁéf”ﬂﬂfffﬁk tindraaekd angdathey 2R gu ko % a
circunferential direction of a protruding portion, is the wdth in

direction okrhpezbiack of the top surface 18 of the protruding portlon.
3. Anmaster information carrier as defined in Claim1l wherein the

cross-sestional shapgdelr thebrkohrdeogr&@rAraih a reproduction signal
shown in the part of Figure 4 indicated at (a), it is necessary
that the transition regions 20 of the magnetization pattern

in the slave medium 2 is formed at intervals shown in the part

of Figure 4 indicated at (b). The intervals Lo between the

20 transition regions 20 of the magnetization pattern in the slave
medium 2 isw * AT+*R. Though the magnetization transition
regions 20 in the slave medium 2 are formed according to the
track direction widths (width in the track direction) of the
protruding portions on the master information carrier 3, the

25 intervals between the transition regions 20 of the

magnetization pattern in the slave medium 2 do not necessarily

12



taken along a plane extending in a direction parallel to the 5 direction of
the track in perpendicular to the surface of the master information carrier
is arectangle or trapezoid with its upper portions cut away at the ends
thereof, and the width in a circunferential direction of a protruding
portion is the distance between the intersections of the extension of the
10 upper side of the rectangle or the trapezoid and the extensions of the
end lines of the rectangle or the trapezoid. 19

A3l L. A A . dayndikadd . NI, Hihe . Brdclh, directAdn AFidtAuof Ahke. ANEBrAdAndNr . ASn4l
den$V# $

zupkf a\ W capoat tai caa] dddec apcdpralnfidosd tidre ajacaliea] 3 uwa]dahge] watbal ca] cal
cal ca]c”Ma]calcalcalcalc”falcalc<alc<al!$ 5, s

o dkl i Ay5Q) Xshidug] Edctkd on]wudic dlsc dheaptapnal ad € allem egnedlicaéal da) cal ca]
ca] cal ca] ca] calc ca] ca] ca] ca] ca] ca] ca] ca] ca! QRs*f V|

| FG % Ow( - } RBRi ded] vpen] daesfig] @at]aééféa]ca}lga]déé}iéa]:%a}Dé’a]'éal]lc‘é]léa] ca] ca]
ca] ca] c ]‘ca] ca]:ca] ca] ca] ca] ca] ca] ca] ca] cag cal +,ijh9:

FL!: t " Pagt ey ninformatdgpcareni enped & Fé‘aaj‘mﬁtéa] éagv%s}ﬂdsq &gpédPca] ca] ca
] ca] ca] ca] ca];ca] ca ca] cal] ca] ca] ca] ca] C?Lca] %caI #t' §f $$$984 % % 51’1%/&&&&&&

u(ONINN G ] E1e8F AMATafBEFERTEUT ) caPCaFR2PE Ac&PEa] ca] ca]
ca] Ca],"g] e CaL%&éEf?& %% ¢algalsal gal galcal cal cal gal At Silndy - % N

o0 L1223 22 gh %‘f%% ]‘ Fii T o8] 2R EPERATRE NN SRRl atueR 18 TP LT
Z;])(%]A\Eac]#([:)\a (E%_{g ca] ca ]I&] ca}) a%%g] gg}“ E%Eﬁ'} ca] %g*lﬁa{%]ﬁ%% %%lﬁ g]S'CI%]UlCJfa{/
VW XoXXPYYY¥4€n\ k] %e_}é(ﬁé’lé dZlxlecalcal ga] cal ca] ca] cal ca] ca] ca] cal ca] ca] ca]
ca] ca] ca] ca]j ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal b&cdr dxdf f wgygh

i+ KEQITVT ] Much xsnhakiZd el iealnabeabaaleal cal cads Al alrrhealicalcal cal ca
] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cabnf H*, " 10%& () - 109&
()-, mMO%& ( prbiid O a(p tuddPi & f MA¥Ref)in FHrb@IWN & )i e ARIFEerbDYR' (,
"109%& () -, $10%&R ()-"!109%& ()-&10%& ()-f!109%&' () -
f1109& () - 6ndEY, wibB@h (tHa OBénde -&ff I0D%R to) -1,. 3108 £ Yyid nih30/@legnetit0%R () -
=109 () -!"#SVbC, " 109 & !'10% & ()- F10% & ()-Z10% & ()-F10% & () -
transfer by the use of the master information carriers, and
15 adopting the master information carrier from which a magnetic
recording medium closest to a desired signal time width AT
in signal time width is obtained as the master information
carrier to be used in an actual magnetic transfer.
The shape of the protruding portions of the irregularity
20 pattern on the master information carrier is varied according
to using conditions such as on close contact, separation and
the like, manufacturing conditions, and/or the like. The
“width in a circumferential direction (track direction width)
of a protruding portion” as used here means an effective width

25 affecting formation of the magnetization pattern (the width

of the magnetized area) by the protruding portion. For example,

13



-10 10 10:s10%&' ()-V5 ,"?bC, " 10%SLSF10% & ()-'y

110% & ()-!'t!10%& ()-t,nl0% & ()-I1nl0% & ()-Z10% & ()- s

dEbC, " 109%6310% & ()-,/10% & ()-,-Gl0% & ()-+

"10% & ()-"10% & ()-,&GL0% & ()- % ()*dbC, 10%:10% & ()-m0% & ()- 10

10°

100:t10% & ()-,F710% & ()-S5!'10% & ()-.i Az[9bC, "10!'V10% : & ()-&10% & ()-s"1

0% & ()-!Ss"10% ()-'9s!/10% -& ()-!1910% : & () - Ays5s*dEbC, "10!'V,-10% & () -+

"10% & () - f WABA%He CroB{ BO0hcki]) sEddHUEEHe probdPIid pott Mnrik@kehO! VyyZ10

9%& ()- 10: 10: 10::10% & ()-@10% & ()-5

"10% & () -, 3loUg& p)ank kkeahind Ohfdf dDPER i(Qn pat d1ELEG &he)direatt IBUNSNS &' ()

-sf109%& ()-! @M 109%85& () -y Z109%& ()-![ % 0dEnbC, " 10! FF. 310%& () -f,

109%%&' () - y( DIVERe( Lra8k0¥UD ¢ )petditBar( to&ktNa08BRE{Je O *the wjaster10! ! D& 1

0% "& ()- 105 105 105L, ;t109%& ()-!~5!109%5k5& ()-3Y10%& () -

1Z109%&' () - Hrfiogmatias! tavrdet) -(8iflE&SbE0%UAN@Y (Yo B elDWd &ag) MtRel10% f & (

)-'&'100'"&'()-'X)&'lO%Q"Z"&f() p( {\=110%K ()-S, YIO%& ()- 10"
longitudinal cross-sectional shape”, herelnbelow) is a
rectangle or trapezoid as shown in Figure 5A, the track
direction width L is the width in the direction of the track
of the top surface of the protruding portion, whereas when the
longitudinal cross-sectional shape of the protruding portion

10 1is a rectangle or trapezoid with its upper portions cut away
at the ends thereof as shown in Figure 5B, the track direction
width L is the distance between the intersections of the
extension of the upper side of the rectangle or the trapezoid
and the extensions of the end lines of the rectangle or the

15 trapezoid. Further, when the upper surface and the end
surfaces of the protruding portion are curved as shown in Figure
5C, the track direction width L of the protruding portion is
the distance between the intersections of the tangents of the
upper surface and the end surfaces of the protruding portion.

20 Though the value of the track direction width of the
protruding portion optimal to obtain a predetermined
reproduction signal waveform differs with the shape of the
protruding portion, a master information carrier which can
provide slave media from which reproduction signals of a

25 predetermined waveform can be obtained can be produced by

selecting the value of o from the range of 0.8 to 1.4.
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10" 10"s:s10% & ()-!1k9-110%E"E"& ()- !X9-1109%R"2"& ()- ( _

LL!: "dE{\ =, f OnLO%H& () - Y! 1094 () - yyGLO%HE () -fZ10%4& ()-410%4& ()-f 10%4& (
Y-t A $FSAE[\ =, y1GLO%&' () -/ 10%&' () -y- mlO%& () -, ! 10%& ()-f$" 10%& (
)-s"1 10%8' () - f $$$( % %% % 9@&NDC, ml0% & ()- 10H 10H

10H9: s10944& () -f 710%4& ()-5! 10%4& () -, 310%4& () - YR&&& u(}[ 9nbC, ! X

110% : & ()-!kSF"10% ()-3 !ysF"10% ()-3 @O0% & ()-!

LM 109% (& ()-10% & ()-u((h)))g**}[ 9nbC, | ky5! 109& ()-! C@10%: & ()- /S10% &

()-'k@&! 10%& () - frhe @hBHMRa e off, tBRA QAR dy) ihE6Ehat Nt arer may be
Gl0% & ()- @AL0% & () - -10% & ()-.. 10% & ()- 10: 10:

10:: s10% & formett;, for 14EBENEEFREMAK)),- yZI006r &)quadk@¥pl dte, 16Pas% () - A 10%
& ()-9510% & ()-,,-% N -w. dEDC, ' k$10% & ()-"110% & ()- 10% & () -
10% & () - mOPan riv, C&EI¥ i 'ck) ow. .syditbetidER€sik5! 10he &s6Ft, BddN861: () -, 110%
& ()-,/110% & ()-S- YI0O% & ()-,10% & ()-/0 000 00(1#2~_=,1!!
"10% () - &L1ay<hO8@&be) fdimed, 108K ihstahBe, & Co, Co alloys (e.g., CoNi,
10 :s10% & () -, 710% & () -#22k33Z2445wX6~_=,!- "10%& ()-m "10%WK ()-&!
5 CoNiZr and CoNbTaZr), Fe, Fe alloys (e.g., FeCo, FeCoNi, FeNiMo,
FeAlSi, FeAl and FeTaN), Ni or Ni alloys (e.g., NiFe). As the
material of the soft magnetic layer, FeCo and FeCoNi are
especially preferable.
The substrate of the master information carrier having
10 thereon the irreqgularity pattern or the pattern of the
protruding portions can be formed, for instance, by the use
of stamper method or photolithography.
For example, a photo-resist layer is first formed on a
smooth glass plate (or a smooth crystal plate), for instance,
15 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., a pattern of servo signals each
20 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 obtaining a
matrix. Then the surface of the matrix is plated

25 (electroforming), and a Ni substrate having a positive

irregularitypattern is formed on the matrix and separated from

15



U109 ()-& "10% . & ()-& "109%VWB () - & "109%& () - &56 666
677\8{Y7,!11110% & ()-'f.110%&k ()-!f!10%& ()- 10M 10M 10M&: s10%&' ()-!-
"10% ()-m\8KAON: :;; zX6{Y7,!ts$ "10% ()-!s$ "10% & ()-!fs$ "10%& ()-'\s$
"109% ()-'10% & ()-S'S'10% () - S;
sy <x<<={Y7,!'!'pl10% ()-f!'L,M10%:& ()-! L,M10%H, H& ()-'L, M 10%& () -
100 10" 10 : 10% & ()-=> ??20@MzX6{Y7,!9 "10% :& ()--!y9 "10%& ()--'9
"10% : & ()--!k9 "10'%&' ()--'a9
"109& ()--! tbesmayix AAMRAABEBEbstrake BG&RL (s BN 0Eedl &5 -d nAREEDIR' () -
10: 10: 10::10% & ()-'k9 "10%&k ()--CHDDF\FNGG [ 9{\:,!!f3. "10%& ()-m
information carrier or may be used as a master information
carrier after forming a soft magnetic layer and a protective
layer along the irreqularity pattern as desired.

5 Otherwise, the matrix may be plated to form a second
matrix and the second matrix may be plated to form a base sheet
having a negative irregularity pattern. Further, a third
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
irregularitypatternmaybe formed by plating the third matrix.

Further, amatrix without photo-resist layer may be first
formed by etching the glass plate with an irregqularity 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 substrate may be formed of metal such as Ni or Ni
alloy as described above, and as the aforesaid plating for
forming the metal substrate, various metal film forming

20 techniques such as electroless plating, electroforming,
sputtering, and ion plating can be employed. The height of
the protruding portion (the depth of the irregularity pattern)
is preferably in the range of 50 to 800nm and more preferably
80 to 600nm. When the irregularity pattern represents sample

25 servo signals, each of the protruding portions is rectangle

having longer sides in a radial direction of the substrate and
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-1k3. "10%&' ()-m
sI10% & ()-!ps! 109%&' ()-!ps! 109 ()-!10% & ()-fGGEGGEGEHHI J~\=, 11 10% & ()-f!f!
10% ()-f& '110% & ()-2'& '10%1& ()-z 10: 10:
10::10% & () - JIK[ LNMVVMMUG +=
10°:10% & ()-'y*Y"10%& ()-S't*Y"10%& ()-S'*Y"10% & ()-S!'!110%& ()-f! p4d! 10%&
"() - f MMVNNQOP" QgE=
10 :1'a9!'10%0& ()- @10% o0& ()-f!f!10%0& ()-f ,9110% o0& ()-! ,9!10%0& () -
100 10 " Q Q¥RRrEE88Sidd4=in 6 cik@umfit@ehbial PJiret i Doh of {he sake. " BOEDO&' () -
$!10% o0& ()-S'k$! 10%00&' () - S9! 10% o0& () - @SST* UUWUUdE= 10°
10' 0yZ10% &'the- 100081 1(@r-i ki IGERs n( ) ep 1t clGXitet R e $@ 09 Etighé)s, &8ch
10" oUf WAWN XoXwX9E= 10 10, ,!10% & ()-F(@10% & ()-! X, ! 10%& ()-4
110% t & ()ofAth& prddia@idingdpd atyl Gd's( prefeABNYIYYEYNCR0 1 m in the
longer sides and 0.05 to 5um in the shorter sides.
5 The soft magnetic layer 3b may be formed on the
irregularity pattern by various vacuum £ilm forming techniques
or plating method such as vacuum deposition, sputtering, ion
plating and the like of magnetic material. The thickness of
the soft magnetic layer 3b is preferably 50 to 500nm and more
10 preferably 80 to 300nm.
It is preferred that a protective film such as of DLC
(diamond-like carbon) be provided on the soft magnetic layer
on the upper surface of the protruding portion. A lubricant
layer may be further provided on the protective film. A
15 reinforcement layer such as a Si layer may be provided between
the soft magnetic layer and the protective f£ilm to enhance the
contact therebetween. The lubricant layer suppresses
deterioration in durability of the soft magnetic layer, such
as scores due to friction, which occurs in correcting for a

20 shift generated when the soft magnetic layer is brought into

contact with the slave medium.
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1. A master information carrier for magnetic transfer
having on the surface thereof a concentric irregularity
pattern representing information to be transferred to a
5 disc-like magnetic recording medium, at least the top surface
of the protruding portions of the irreqularity pattern being
formed of magneticmaterial, wherein the improvement comprises
that
the irregularity pattern is formed so that the width L
10 [nm] in a circumferential direction of a protruding portion
at a distance R [nm] from the center satisfies the condition
I=c(we*AT*R), 0.850a=1.4,
wherein o represents in [rad/sec] the angular velocity
of the maghetic recording medium when a signal is read out from

15 the magnetic recording medium after the magnetic transfer and
AT represents in [sec] a desired signal time width of a
reproduction signal waveform in a magnetization transition
region corresponding to an interval between the ends of the
protruding portion in the circumferential direction.

20 2. A master information carrier as defined in Claim 1
wherein the cross-sectional shape of the protruding portion
taken along a plane extending in a direction parallel to the
direction of the track in perpendicular to the surface of the
master information carrier is a rectangle or trapezoid and the

25 width in a circumferential direction of a protruding portion,

is the width in the direction of the track of the top surface
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5 direction of the track in perpendicular to the surface of the

master information carrier is a rectangle or trapezoid with

its upper portions cut away at the ends thereof, and the width

in a circumferential direction of a protruding portion is the

distance between the intersections of the extension of the

10 upper side of the rectangle or the trapezoid and the extensions

of the end lines of the rectangle or the trapezoid.
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