‘e3e,”26hTn} F MANUFACTURI NG METHOD FOR MAGNETI C RECORDI NG NVEDI U AND
MASTER | NFORVATI ON CARRI ER USED THEREFOR FI ELD OF THE | Nzlmmm"ﬁmmmm
present invention relates to a nanufacturing nmethod for

recordi ng nmedi um which magnetically transfers an information sigeal to a
magnetic recording nediumfroma master information carrier in close

physi cal copppaeira@iTuRifidERo0 o WRldMir GRIHERIRIING METST TIRINANH C

recording medium 10 The master information carrier Is provided on its
surface with a pl urdASTHROINFORMAT €PN 0GABREERCUEBPNTHERBEORL pr edet er mi ned
intervals in the circunferential direction in accordance with a pattern
corresponding to the information signal. 15 BACKGROUND OF THE | NVENTI ON
Ont 0 a ma@I€mibc OFe @GIEd iTny Bxadiomm used in a magneti c recordi ng/ reproduci ng

device, an info tion signal required for tracking servo and ot her
controfs is gen@gglP§eﬁ?ggf%ﬁYﬁHt¥%%d?ﬁﬁﬂ¥*?GcA§13%%%§%95?€%?%ﬂﬂ%ﬁh°d

recordi ng f'bQCB_ninEEﬁeEQF: 880l REMREH Ofm SN e tves NMBENetd s fecor di ng
medi um there is known a technique for making contact the surface of a

mast er i nBdr faficgmaddion &l ongdmi® W MR FEtishg@retcd nhimediymst sam a

accor danca b 3RRhGA FOLEIAMNING dio dheAharmlin A5 slanale v th

t he surface of a nmagneti ¢ recording nedi um onto iCh the 1nfortmti on

si gnal i smastlee mioenattadh\canmdresf gl cbdts® magnied icageedrdahy ymddiamsf er t he
inforﬂ?tigg Si%nﬁlsﬁ§%¢ t oget her framthe master information.carrier to the
magnet] ¢ rE&oPar hgT bl Ui sed" FAFanESe L OriRA A $od Batkft SPibrreatith 30
No. 10-40%44(1998)}ty oh fitee rsecrfaghataIEhia FETAs i e dawnsiHdEect ed
to magnetic transfer by nmeans of the above-described magnetic transfer

t echni que 1PERE VRS dAUER & GBI terdi a nfdrRetiion 1R pprdance with

a pattern corresponding to the information signal.

15 BACKGROUND OF THE INVENTION
Onto a magnetic recording medium used in a magnetic
recording/reproducing device, an information signal required
for tracking servo and other controls is generally pre-format
recorded.

20 As such a pre-format recording technique for the
information signal onto the magnetic recording medium, there
is known a technique for making contact the surface of a master
information carrier formed with ferromagnetic thin films in
accordance with a pattern corresponding to the information

25 signal with the surface of a magnetic recording medium onto
which the information signal is to be magnetically transferred
so as to magnetically transfer the information signals all
together from the master information carrier to the magnetic
recording medium (see Japanese Unexamined Patent Publication

30 No. 10-40544(1998)).

In the case of a magnetic recording medium subjected to
magnetic transfer by means of the above-described magnetic

transfer technique, the reproducing level of an information
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Signal for scanning of a magnetic head is low. In sone cases, the magnetic
head may cause a tracking error and other disadvantages. 5 SUWARY OF THE

| NVENTI ON Accordingly, a main object of the present invention is to provide
a manufacturing nmethod for a magnetic recordi ng medi um capabl e of
perform ng satisfactory magnetic transfer of 10 an information signal from
a master infornation carrier ta the magnetic recording dium O her

obj ect s, f%hqlﬁ?ngs%%ﬁcéﬂ@éﬁtgaagsa SRR &84 1PnbR%t i I WiOMe 68S&Fpar ent
fromthe |ghermagsctiOthoad Ay sHaNBEYa thecRig§e8ErbAVEALI 8BhkRCl udes the
steps of 15 making contact a master information carrier having a plurality
of ferrone@he?dea2E@ge3ilns in the formof an information signal provided
adj acent to each other at predetermined intervals in the circunferenti al
direction with a magnetic recordi ng nmedium onto which the information
signal 8 s magnetically transUMMARY, OF0 Titd IANVEDWLOYN a | eakage flux between
the adjacent ferromagnetic thin filns in the circunferential direction
caused by an applied magnetic field to the master information carrier to
magneti ze the magneddtdiddgiogr d ig iedibd@dtn oifhehdi peekeal 9hveheiappkised
magnetic field so as to form magneti zation transition regions 25 in the

ci rcunf er e iRFOGHFR R i AN 1 e ¢ Her hag e F1eod eEQF 07 Ba iedf Lith ramerdindwhen
the circu i g .f ! j i er
| or Rt 1 O P e e e e e e Y ey et B m 11 m
is t dfd An infcamaddpecsigaalofrethe mepeer imfooumasicretcaor idrattoahh80

ef fective fe netic field corresponding to a magnetic materi al
constructf%% %E&#eé%%#ééﬁﬁai%@??ﬁq¥fil mis not |ess than 1000 oer st eds.
Preferably, the Gadpactobadts, faatufeombtadweascddmn of tik otasaot nore
than 8.0. BRI EF DESCRI PTION OF THE W NGS 5 These and of her objects as
Wl T a5 ATRATGEST Of L hed? RRRRTGHE v 197 DERS e £ BB ARG P01 | ovi ng

description of mrﬁfs@fnfng\(%ge}”@@é’iﬁ’%ge%tpfiﬂv@%tii'&\ﬁef'ﬁ&Plﬁ‘dé\!s thd efepanse:to the
acconpanyln%tdramnn S,

i t
. erein’ FIG 1 is a plan view of a master
i nf or ARt i O iing icontasdde M@ e m inderracion aagrrbehdthigtg a phgnetity

di : Y . ¢ i of .
venti on SEFETHRSEAETHAN AL, 058 £ ERE ECRRRIERTt adorBR BCS AL L o1
carrier shhwevidedla@jakberfl Go 8ach athenss: peetictraimivieewihakemadkong | i ne

L-L" 15 of_.the, t i nf i i h in FIG 2: FIG 4A i
parti al gr ‘%géggipgﬁﬁkg5gg%%§g%kﬁi%%éﬁﬁgfﬁgﬁhdﬁ ﬁﬁ&?ﬁﬁﬂ&%?ﬁglhigﬁetic

transfer safy wedchothé he fdeseiiRin §ﬂgﬁélti®m€§ﬁéti@bmﬂ?nﬂrm§ hedré@F a
magnet.ic recording medi um of the preferred enbodi nent of the present 20

i nven€Pon;and elleping a inakass fdussketeeen dl adianenh Besremaopetic

thin films in the circumferential direction caused by an applied
magnetic field to the master information carrier to magnetize
the magnetic recording medium in the direction of the applied
maghetic field so as to form magnetization transition regions

25 in the circumferential direction in the magnetic recording
medium, wherein when the circumferential length of the
ferromagnetic thin film on the master information carrier is
A, the film thickness of the ferromagnetic thin film is t and
A/t is an aspect ratio, the aspect ratio is set so that an

30 effective transfer magnetic field corresponding to a magnetic
material constructing the ferromagnetic thin film is not less
than 1000 oersteds.

Preferably, the aspect ratio is set from not less than



cl osely maki ng contact the master information carrier with the magnetic
recordi ng medium corresponding to FIG 4A; FIG 4Cis a partial
cross-sectional view of the magnetic 25 recordi ng nmedium after magnetic
transfer corresponding to FIG 4A;, FIG 5 is a diagram show ng an exanpl e
of a result obtained by conputer sinulating the flow of a magnetic fl ux

bet ween t s(; er i nf o1 ”B%}iaé)r? é:atF]ri er and the magnetic recording nmedi um 30
supplied for the s BT p‘?i on of the manufacturing nmethod for a magnetic
recordi ng nmedi um according to the preferred enbodi nent of the present
invention; FIG 6Ais a partial cross-sectional viewin a state of 3

cl osel y maki ng cont act B e R E 5PN ohHie dPRARINGR t h t he magneti c
recordi ng medi um supplied for the description of the nmanufacturing nethod
for a nmagnetic recording nmediumaccording to the preferred enbodi ment of
the présent invditassh;arsl [tGensRRie e iy g s i afy an s gatal o vaiied or m
correspondi - . BA; 74 I i f results
obt ai ned glyrp\%oﬁn%lu@e%%l?ﬁu %clﬁrlleg cn%%%%t%%%?%ﬁ%@%?%ﬁ%%%%& :lEes

i nsi de a fperefamgretandddinerftd mfsubyel iedeharnohheidéseefprennel®oothehe
manuf act uri ng net hod focg a jmagneti.c recordi ng medi um according to the

pref erred ae‘ff%ﬂ‘&?%n%f THE D os Mt imVention; FIG 8 is a di agram show ng
an exanple of resud.ts obhapned vhewCOIRUREE L8 MH B it 1B REAlirG ofd Wxedensi ty
di stributions of the surface of the ferromagnetic thin film supplied for

t he 130desldt idpmaiipict el HhMgtERaUri Ny HetdREt s EEFREREIY de@tWRdi ng

medi um ac | Ng; &WW e gRtiAPyERiben: FIG

9 is adi %%n%%h%%ttﬁggaﬁfgig%?g of results cf)gbgca:%nggégé colrrpu%(e{rEI 6

si mul ati ng magnétlicc 2 wes denginhamfjest ridan idhf gfard0 athelsumageeof t he

magneti c r.ecording nmedi um.suppl.ied for EUI;Q dg,scri ption of the manufacturing
accor

met hod for* % M FEorY nsdlc%rﬂimn ing to the preferred

enbodi ment of tlFEI@rasenrt ai ayesk-eBctibGall@ies B8adeAgs d6h§hdWhBJL-AD’
exarrplg of results obtained 25 by conputer sinmulatj n%bnlnagneti c flux density
di stritBut iTh REESUritkrt i GRstiRT i S het ot @ardi er supplied for

the description i t he FBNYTRCHN A NG BRENOG dt0Torfh ITRARGE b& & &REGEE POc Medi um
according to the preferred enbodi nrent of the present invention; 30 FIG 11

is a di agreansibvilhgneti kil arofmaese 1a s fed PiPRbipdit &er stheil at i ng
;rgg(r)uraé: ﬁgfdﬁe;%%%@u%%l&e?déo?*gtrhgfh}eﬁﬁ%fi%%}g ﬁfgg n%aﬁﬁ? ct ufl Ing met hod
for a nmagnetdarding mesdinch ngf nete pretzoretd neguibad inen tpref erhe doeedemt ment
of t hEOpr eisnevnetntiinovne;nt i on;

FIG. 4B is a partial cross-sectional view in a state of
closely making contact the master information carrier with the
magnetic recording medium corresponding to FIG. 4A;

FIG. 4C is a partial cross-sectional view of the magnetic

25 recording medium after magnetic transfer corresponding to FIG.
4Aa;

FIG. 5 is a diagram showing an example of a result obtained
by computer simulating the flow of a magnetic flux between the
master information carrier and the magnetic recording medium

30 supplied for the description of the manufacturing method for
a magnetic recording medium according to the preferred
embodiment of the present invention;

FIG. 6A is a partial cross-sectional view in a state of



FIG '12 is a diagram showi ng the rel ationship between the effective
transfer magnetic field and the aspect ratio supplied 5 for the description
of the master information carrier according to the preferred enbodi nent of
the present invention; FIG 13A is a diagram show ng a reproduci ng signal
waveformin the inner circunference of the magnetic recordi ng nmedi um of

r epr oduci n veforns in the nagneti.c 10 recording medi um

si gnal \
magnet i cal gﬁoﬁggﬁﬁ% IR W s Steq T dﬂ?&t‘i“@ﬁl@é’r R FlﬁEc"_b%‘Eil? % o the
preferred ﬁHBHQ\:%F‘EeQ&r&Dﬁ? HESA JupEntdPForFt e d8&R-1spei dhagt aMe

showi ng a reproduci ng signal waveformin the outer circunference of the
magnet i ¢ r BappdRAGUISNAELE LR orep Mpding g $egRININEVREBF YR Ao alifd ng
magnet | ¢ egof flong, BRdiUBLMRARBH f3hY kT 2RS! BLLedARY shReTRRLer
information carrier according to e preferred enbodi ment of the present
inventidn; FI G EZA.i|§Baidi agdaagsAnwshgwangepr edgnahgwaivgfiakm20 wavef or m
in the inner circun&erenﬁg ﬁg th% magneti c recordi ng nmedi um of reproducing
si gnal wavEPSF EPPROERE g Fic @écording medi um magnetically transferred

by a conventi onaki@ust €5 d 8f agrahi Mowiatd barexdndl e $4Brésu Bt dicdgdmeshowi ng
a reproducj ng signal 25 waveformin the outer circunference of the nmagnetic
recor di ng REFUMRGICTF Sprdacing Brgnal1ad/erofRESLR1ERRMAGREENS Ltd&6r di ng
medi um nagngLi gal A Yed fanst ; :GON i I i.nformation
carrier; FIE%E!L.&E% %sféalr cr os@i@% it%glnla %&?Lgtwgtgg%gggl %%%ﬁg%%cgélﬁiﬁoghom
in FIA0 2 phA &ahet nenuffasteringf mehpdofiocarr megnesirespondidigat oefiGm 3;

FIG 16Ais_a rtial 0ss-sectional . view of t magneti c_ r.ecordi,ng .medi um
bef ore magﬁ%? gggpgﬁa gﬁ‘eiR’Fea ot he eg‘bOdﬁfﬁnﬁf}Fa%{]gPFrﬁgr%?rh%&nfvgrn alO%’ﬁgneti c
recordi ng nedi unreet reespendiagran FHdwing abhl€xanbR: bs fepalts abtained
cross-sectjonal viewin a state of closeléénakiéﬁkpontact t he master

i nf or mat i oRY CEPTRETE WU S HHGASETE & ELBF o oS Heli U i o et ©f
manuf act urtng BBLRQEef BF the ferromagnetic thin film supplied for the

15 description of the manufacturing method for a magnetic
recording medium according to the preferred embodiment of the
present invention;

FIG. 9 is a diagram showing an example of results obtained
by computer simulating magnetic flux density distributions of

20 the surface of the magnetic recording medium supplied for the
description of the manufacturing method for a magnetic
recording medium according to the preferred embodiment of the
present invention;

FIG. 10 is a diagram showing an example of results obtained

26 by computer simulating magnetic flux density distributions of
the surface of the master information carrier supplied for the
description of the manufacturing method for a magnetic
recording medium according to the preferred embodiment of the
present invention;

30 FIG. 11 is adiagram showing an example of results obtained
by computer simulating magnetic flux density distributions of
the surface of the magnetic recording medium supplied for the

description of the manufacturing method for a magnetic



a magnetic recording nediumcorresponding to FIG 4; and FIG 16Cis a
partial cross-sectional view of the magnetic recordi ng nedi um after
magnetic transfer in another manufacturing nmethod for a magnetic recording
medi um 10 corresponding to FIG 4. In all these figures, |ike conmponents
are indicated by the sane nunerals. DETAI LED DESCRI PTI ON OF PREFERRED
EMBODI MENTS 15 Referring to FIG 1, a master information carrier 1 used in
a magnet i Cagarsing mestived ageesAdnagt e ot ke prsfanrad embodiiment of the
present iny %rp@ll W jn a state that its magnetic transfer surface is
faced. The naster Tnformati'on 20 carrier 1 has a circular planar shape. The
magneti c transf @&IGulf aice acdiddeamasioari ngnt be st o arsshiiebetweas dhe

lurality of_transfer regions |a and_a plurali of non-transfer regions
P Bch A T F e T S dram I ool gr ot the 11RAGE PRI erer LEfd o of

the fepromegnehkddi #ipabi dr b nasReRd b ki Bion BE@HIRY SBcSHANRY to be
magnetically transferred onto a magnetic recording nediumand is

const ruct & ride RISETHRA 1PN €ick i rRiREE o e i en/
circunference. nanet anss ey S 83ip PR & GUR ; to be
posi ti oned bet we-Berr%l; t he cilr cﬁdrnc éragr?t%l alré%aJi rég;{i ons ode?%géltqﬁge%?r%ﬁas er

regi ons lajavesspectinvehy. iRe¢ercimgunief@e f the naghegicateéorroding
square part enclosed by broken |i.ne of_the nmaster information carrier 1
shown- i - FIGGEUR BF rqptr b el o TS ot e ST “of ¢ he
squar ¢0pardecoltl rie MetBgn etdghdthida fliy radan Ry mmel @y titee tniadisder regi on
la shown in FIG 1 in accordance with an information signal. FIG 2 shows
the ferronddfifdat i FFNIRIWRCROFSLEN £8. thel Areferred empodinapt epf

di rection (e fdaqk Wridhididection) and the circunferential direction
(the magnetization inversion Iength direction) of the master information
carrier 1 are iddiCoatlé® By & déwararkshawinche fdegpuogluaimg |sdrggtad units of
2 ~.mand ~ i pgdicati : ' 0
descri bed.“ﬂa%ﬁeﬂql{ngﬁgf ggér%éﬁk%% Ctll}eca s%e%egifé P’ﬁf ?ﬂga@%%@%g]{%%%&l Fedt i on,
a regildn tredifunr cdatreprechrdimg fiendlr ansfefarmy in rag omadrogt dat a
recording, a region la2 for transferring a servo s'g{lal S1 for tracking,

and a regi'6if oG A& Gt 1ok 5 Yrthomasifal s2

i ncludi ng jg ARG RG reliR6K aSic@halingThe shenglerstraddemgodietiypbeal Iy
indicated as an information signal. In a magnetic recording/reproducing
devi ce, bddRusFaFentepmsidtiaoy at a satisfactory S/INratio of a signal
recorded 20 ont t nagk sQf .t et : r.di MycTel t ghetic
head nust be scg‘%?lgéd lg%ecli%séal Gﬁg %ﬁ\etslth%eyc;l%goﬁn i nfor rracltilrﬂgn gslleggna is
arraned atavieficeuh iimt ehealsnén dihewifarmier eft the dageetiomrefotdingmast er
informatiqn garri 1 and,is used as .a reference signal in ortder for the
magneti c Aesd b G ercelpsreq%}"cslé"e?nsﬂe?rﬁaee‘r oW T iR THEEWHT 1 e checki ng
and corr ettddegdilryy sl ipns itdgoret iReflany inhisf fred Jy thearvangesredl of
ferromagnetic thin films 3 of the master information carrier 1 will be
descri bed MaStEr Frdisme tind G &ectional structure of the master

i nformation carirer, 1 4Bakan akang Ghaishding lr FeptiME i3 isidid 2. The
chain line L-L'" corresponds to the circunferential direction of the naster
i nf or A8t i eevefioumedinithe outer circumference of the magnetic recording

medium of reproducing signal waveforms in the magnetic

recording medium magnetically transferred by the conventional

master information carrier;

FIG. 15 is a cross-sectional view taken along line L-
30 L’ shown in FIG. 2 in another master information carrier
corresponding to FIG. 3;

FIG. 16A is a partial cross-sectional view of the magnetic

recording medium before magnetic transfer in another



The horizontal direction in the paper in FIG 3 corresponds with the tinme
axis direction of an information signal at the 7 reproducti on of the
information signal by the magnetic head. The master information carrier 1
has a non-magnetic substrate 8 having a surface |ayer part. The surface

| ayer part of the non-nmagnetic substrate 8 is provided with concave parts 5
8a correspiili M- 4@ idlf A FRNYERBNt 5 NAd § 18 £ & CREE LSRRG Rfaiema

magneti zati on pattern recorded onto the magnetic recordi ng nmedium 2) of the
f err omagnetqeresRendingret . Fithe $erromagnetic thin film3 is buried into

t he concave part : e.ar t e : o] netiL¢ thin
films 10 3 is deﬁlg’?'mlﬁgdl%yg Z)%%ﬂl%lr}nfgrggﬁt :é’gf’(egf’%‘ggt{’g%{ﬂﬁ%t %EK‘E& Q%he

f err omagnetliasdly makiihm Sontaat dihhre makbéeeninfidtyaspaceth histramdehBtioé t he
ferromagnetic thin film3 corresponding tq a desired signal | th_in the
magnet Pz alTAT S ST ERSCHBRTE oL P Hliie (FE Y ECARHIAG RERTGR £ The

si gnal | engtots gfestitisc Lfeddiaddrenaidynel Vveenr ss pondid tRINed | zaf | &fd
transition regions (regions in which the nagnetization direction is,
transited) 6 adeaI&en@figd@ha Peréd glncrpes nagrkt pRat iV vpat tdemagnehicC

magnetic rgecoldi; {4 rd . Fl 4 ﬂg&(@é transfer

nmet hod in 20 a%acl(%gﬁégiel%v@ tﬁe{ﬁ sﬂ%%%ie%aﬁﬁlhgle escr}:l%éd. FIG 4A
shows t he m@mdiadwrentg aletdiate fofr tahenamupietd creemot digqignexkdirum 2 bef ore
magnet hC tcr ansf er rchi an tionfE?Ir(%Tat' on signal. FIG 4B shows the

ci rcunter éntial >R Th % stale that the master information carrier 1 is

cl osely nade comrael Iwthes25rtigaresgnetke cempoaengsnedeumm@ickté&d B¢ shows
the circunferential side of the nagnetic recording nmedium 2 after magnetic
transfer o' RERHTOMREZ G signal . As shown in FIG 4A prior to close

contact of the magnetic recording nedium2 with the master information
carrier 1, the 30 magnetic recording medium?2 is direct-current erased
uniformy in the REATAURRREFAGRIPTIONQF RREERRE Q)i RO HIEN B
magnefkzation 11 in the left direction in the figure (in one
circunferential direction indicated by an arrow mark in the 8 figure). As
shown in FIG 4Befierrd st aber1tatl bathasher sitrfamest 0in tdae mimgnétused

di medi 2 and th t i .nf ti ! ' 1 I I d
contact (thby: SRS hti Y e RS IR Gher® 14 RHE $ it o Tor

conveni enGenddH GRS idH ithd) pre@eiynatieatlionl ds9shswapphi gdst 9t & henamst er
information carrier 1 in the right direction in the fi %urel (in the other

ci rcunf er érits BROBPE St NS hRY saréachyiafagrfow The RaskerhEnfegeIon Wt h
t he aQQI i Cc?atxjﬂ%r ontQ 4 t}:le ::’E%lgttdr]c E{leacrpa[pisr}ga\;;eo medi um 2, are recorded
anged a

magnet| zati on patterns arr ternately via the magnetization
transition regi @he Bagnethicchrahefenghetfaee icdhtdereaston informasicord, as

shown in ElG_.4C magnet i zation du renai ni _ng_of e jnity

mgnet | G FE AP S B EEAEE Y B 16 58 R 2o g Al AL R i e
15 1. Fl GoH relsuwrangfauldeqdlina neéd bgachl cgl ahé ngréhefét oveoifons nbgneti c
flux at the application of the rra%neti c field I?E:‘.%]I“%oﬁgern‘it sati sfactory

si gnal repriodQETrEnC B & ThaGIsTEa thealteFhe® T EPTBANEFARS RN
regi opg 6 fMust cBerekeanby nboFsrG 28reemasiBatsind palo b@ﬁlné%zg@@i&&li ux

i mredi ately below the ferromagnetic thin film3. This wll described in
great er détr@nsifinded epbpenagnetic recording medium and is constructed

radially from the inner circumference to the outer
circumference. The non-transfer regions lb are constructed so
as to be positioned between the circumferential directions of
30 the transfer regions la, respectively.
Referring to FIG. 2, the configuration of a square part
enclosed by broken line A of the master information carrier 1

shown in FIG. 1 will be described. FIG. 2 is an enlarged view



to FIG 6. FIG 6A shows the side cross-sections of the master information
carrier 1 and the magnetic recordi ng nedium 2 which 25 are in close contact
with each other. FIG 6B shows a reproduci ng waveform5 of an information
signal when the information signal in a nagnetization pattern nagnetically
transferred onto the nagnetic recording nmedium2 is reproduced by a

magneti ¢ hehdthgosaware @asA; A indicates the circunferential |ength of the
ferromagnetic t hjyy fé indi citc i

di st ance of the%ﬂel? r%érr%%%neatﬁé% ﬁéﬁﬁfnﬁgﬁnain% %@Iﬁéd(?(?%ﬂtl iﬁ%thﬁffner

t hi ckness oégide Izrsioomgneti EIGhih inl ac8ordancénwitls abBinfbembeveh of

t he reproducing wa r of the_ .information signal..tbs maxi n_t he
positive Sk na?ln a\%?ac’(g)'n £ 2ati tol'rlle tfregﬁgfnfalggﬁ i gfikglnn é&r&ﬁ"%eggg]? *8¥de in

t he fi @gureln IFide 2naghet dCanheteor di e dedbnm thappeak rgdth dheebtion)
circunferenti al Ien%égnA of the ferromggnetic thin film3. The |evel of the

r epr oduci rFNENEF oF BFrehel # hrdmestiion §FRRMRINE THRahaR SAVERE1ABgat i ve

side in a y&gnet | JaEE ORI &K ANSELERE MEGEOR BRFOPmAiPEoRi 8RErsideli Arkhe
figure. In this enbodinent, the circunferential length A the 10

ci r cunf er editaied g ad mivs maskes -B, Ianthe Helduyen thickeagsht upf tshef
ferromagne#ic thi,n {)ilme of Ehe gasterhinf.ormatigg carrier 1 r?‘rset to be
in a speci MO 2P| LY i 195 4BYE525hPHI WA kS ?Tfa Sr?q%ﬂ?‘lé)t"‘lrc ahSf er

si gnalllt o ddwecrige®t i ¢ recording nmedium 2. 15 This will be descri bed bel ow.
(1) As shown in FIG_ 7, en the circunferential |ength A and {he
circunferenti al IVSIHERPESEHTECB 1 34R° EF ondyndts C135h F8RME3 of the

mast er i nffr@dd O8h Cof MeRfich ake fdXetht AT dedildgmebhi ekRBSSekrifg a
increased, an information 20 signal can be satisfactorily magnetically
t r ansf er r eI ¥ IOl b tr@cansiadme i ka0 iy LRefor tornple nayn@E eeF¥eor di ng

medi um 2. | 7, j.Zont | s.dndicates el i of
t he appli eédﬂ%wrgg'ﬁeﬁll cfélihgtl%q%{@’t ﬁaen%s?reérdlgigpﬁn o?%t?%ﬁhggéﬁé?éﬁgy t he
vertidal oaddressli afesndhitomesignal ndgnen¢ctuding aensprgdédingncibek

ci rcunt or 911 ogih ACKRA ARG 81 FcOAr BFEnt VAL TS 4 HakBa GPEPEnEs Bof the
information signal.
In a magnetic recording/reproducing device, because of
reproduction at a satisfactory S/N ratio of a signal recorded
20 onto a track of the magnetic recording medium, the magnetic head
must be scanned precisely on the track. An information signal
is arranged at fixed intervals in the circumferential direction
of the master information carrier 1 and is used as a reference
signal in order for the magnetic head to precisely scans a narrow
25 track in a disc while checking and correcting its own position.
Referring to FIG. 3, the arrangement of ferromagnetic
thin films 3 of the master information carrier 1 will be
described. FIG. 3 shows the cross-sectional structure of the
master information carrier 1 taken along chain line L-L’ shown
30 in FIG. 2. The chain line L-L’ corresponds to the
circumferential direction of the master information carrier 1.
The horizontal direction in the paper in FIG. 3 corresponds with

the time axis direction of an information signal at the



ferromagnetic thin film3 of the master information carrier 1 30 are fixed
to be 1 ~mand 2 Vim respectively. As is apparent fromthese, the film

t hi ckness t of 400nmindicates line ~O the filmthickness t of 200 nm
indicates line OO the filmthickness t of 100 nmindicates |line OO and
the 10 filmthickness t of 50 nmindicates line . In the range of the
intensity pépiG@0ct be2000 e sitretsrn{a@e)orofs itdmm lappyl itbe magnettiic hieebdd 9, as
the filmthickness t of the, f rrorrtannetic t hi nnLi | m 3 of the mas%er

i nformation carri & 1°TET n]cl?rg%%%i, 7t T bt n??r%g?ne??]& FFERX°ueRsi ty in
the ferronagnetig&té B Matihgnadshsrhes datyebgaht ghemerbaprbhe Iidenpaty of
the applied magnetic field 9 is increased. In other words, the

f err omagne®f PR PRANStEL sweshHa’ERrS LS BFAKELFSA Wl icOnCRViSSPRAES to

magnet iscal F%a]; : e gur ' (Mo X-Telal Xo [ Halo)
medi um5g i%y |V|‘ﬁ%c?lno%%&a{%oﬁﬁgc%%%%?%ﬁé%r%trié&?log%%? %:eﬁgon%%gdw
ci rcunf er emtiadné eihza thi gn gfa tfRle@n &eadsksl wiiedéheonegoetiict hetheding

ferromagnetic.thin fil.m 3_of the master ,infaqrnation rrier 1 and a.
noncont act T EHTBA (Phe Ha5r GROBFILRE 61 Y EURTArERt T al 1) SpaEEI"aPLEEACe B 15
of FIG 6)tihat weehmtheiadpacesad fetsotmgnethcatvdipattl 8.3 and not closely

made contact with the ferronagnetic thin_film3 of the naster i nfornation
carrior 1. As tFne AGHACs BoE CEE RE s SNSRI BRAR GLSMSE t he

mast er 0 nf drirAbeR radhieldeby la icS ioweasedi=a aaegeetienf lexgts Aydihe flow
fromthe 20 ferromagnetic thin film3 itself to the contact region of the
surface offenecomagmetie Fetorfihy #redrum Qirppnfarerkhdlidy 8PaRaH tends to

satisfacto % t Hey A4 % firs thE% ﬁ@e@ 'Bﬁg,gg thangappier 1
to the mag(glie ?%@%E%rddtleﬁ:'g rreft(%r%% .%rnzegl(QJZn)t Ié& ang s%gw tﬁggnagneti c
flux densid idesiofed e gsuarlf aeagoh imelmagreinet irzatdroth pgtiednupre2owded t he
circunferenti al Ie%h (the contact re iC%n A ﬁgd t he ci rﬁum‘gkenti ally
spaced di SURHEERT HEHTICORISRAC TEGIDAT B 61 1 REr 3¢ EBRIGRETPEN HERFI | m 3
of thgsmastes lIdHEHBleit@ResBb! b1 r BF haaretfiizeed Jotkantitioandedidhm the
filmthickness t = 50 nmand 400 nm and with the respective film
t hi cknesse&r¢9i¢me in which the magnetization direction is transited) 6
adjacent each other in the magnetization pattern of the magnetic
recording medium.
Referring to FIG. 4, the magnetic transfer method in
20 accordance with this embodiment will be described.

FIG. 4A shows the circumferential side of the magnetic
recording medium 2 before magnetic transfer of an information
signal. FIG. 4B shows the circumferential side in a state that
the master information carrier 1 is closely made contact with

25 the magnetic recording medium 2. FIG. 4C shows the
circumferential side of the magnetic recording medium 2 after
magnetic transfer of the information signal.

As shown in FIG. 4A, prior to close contact of the magnetic
recording medium 2 with the master information carrier 1, the

30 magnetic recording medium 2 is direct-current erased uniformly
in the circumferential direction to be given initial

magnetization 11 in the left direction in the figure (in one

circumferential direction indicated by an arrow mark in the



master information carrier 1 is closely contacted with the magnetic
recordi ng medium 2 so as to change the applied magnetic 11 field 9 to 500
oersteds in line ~O 1000 oersteds in line OO and 2000 oersteds in line QO
. Here, in the horizontal axis of FIGS. 8 and 9, the range of 0.0 to 1.0
and the range,Qt.2.0 to 3.0 indicate the contact region A and the range of
-1. 0to 0. O 5the range of 1.0 to 2.0 and the range of 3.0 to 4.0

i ndi cat e t he nonchatslzewn et oL B. 43, shown dtatR Ghad, betdn thiee sfirifimces
thickness t_of _the ferromagnetic.thin film3 ] |1 tqQ he.5Q ~ m.and the
applied rrag(rjlgt]c%e ﬁ?aeq%{aetgl? %%lcr?crgjelélgegleldﬁum %eaﬁ%str@e In}ansgeéol& R& 188 , 10
t he magneti eatkiigrdensié ycdsd he iy asintagi ofthayofardehe liegndty spaeeadr di ng
medium 2 is_increased so that the magnetic flux density of the noncontact
regi on B isfaeRreaethRrehntHee fﬁﬁ%%t OKNeRRV e L2 HeS fdt AesagRet-O™ i n
film3is Sﬁ%dgnéﬁ% ragnet o zal keR1E EANS) W@k 80k NS & Gescldbed ikl G 4
cannot 15 appear clearly in the nagnetic recording nedium2 . As a result,

t he out put of inheheepiobticihgestynal instbanffigunas $howhhenoEher 9, when the
filmthickn he.fer ic.thin_fil Ls Large to_he.400, nm and
the appl | oo FRgRRErEtRFars SEPECPERhaiblitrrbpih &8 BBR b8t it PRE o
20 the magnéigaré) ux whettsithe odpd hicaoidractottegi e Anaxind thiec nBgaetding
recordiqp medi,um 2,i s_not incrgaged verg.nu%h. Wien the fil mthickness of
the fer’bnel§RRtR £hi ATFi FRESCPEC| BREBTLARCAPBaPAFEGRBEI 25EPBASEY ansi ti on

regions 6 aéﬁté,@ﬁﬁ’@élﬂzﬂri@@h@ﬁﬂa@-ﬁétﬁii@&i@ﬂtﬂgngﬁﬂﬁamr?e%i% eutipwhieh the
reproducing signal is 25 large. In FIGS. 8 and 9, when the Contact region A

and the nonEBAtRRINGEH N B & raed 1oay i enketiecdnias pRPHN3iDE ke 4Rast er
| nformati Onbg?r{a[%n‘r?]ertfi i DY RapE reh@ﬁn'i‘%{??@% anb'irﬂj}]ﬂaf‘ffﬁggaetti%fatﬁ@ﬂ

ferromagnet| II'mincreases the out of the reproducing signal.
(3) As showhliandfl G lddkaghenl whe O ifilnont Hihckmessetr ahfommatéonomagméeirc
thin fiiﬁﬁ 3,0f the master information carrier 1 is fixed, the | onger

ci rcunfer entt al | ength A of the 12 ferromagnetic thin film3 of the

mast er informati oprgarsisHows al s tthederimamegetthat cuhiak ihigl #hd @flohe
master information carrier 1 to be easy to magnetically saturate. FIG 10
shows the nafrefa@ratde déngi 2t d'e RbHe Cafricac efat e M Galt dield 3.

| nf or M| ONpGRLAAT: da el dth 18 1HASY Fel AU AIBLL OBy A1 h€hnd 1 ERRad,

circunferentially spaced di stance is fixed to be 2°Vim the fi

t hi ckness tthé¢ magndekzamagmdiiansitiiern iremidnst 6tmes trdst el cianflyr farined

. e fi ) : Ced .
Freld 1291 S doieb 581500 B <FBGatPEs BLORC iiahat BRs BBNbHCEMRag: on
| ength A Therhonagonatat axis AbtmtBe vertical axis are the same as FIGS. 8

and’s. In FIG 10y Lhe oy gunfierential, Length Al dnaneass

reference
to FIG. 6. FIG. 6A shows the side cross~sections of the master
information carrier 1 and the magnetic recording medium 2 which

25 are in close contact with each other. FIG. 6B shows a
reproducing waveform 5 of an information signal when the
information signal in a magnetization pattern magnetically
transferred onto the magnetic recording medium 2 is reproduced
by a magnetic head.

30 In FIG. 6A, A indicates the circumferential length of the
ferromagnetic thin film 3, B indicates the circumferentially
spaced distance of the ferromagnetic thin film 3, and t

indicates the film thickness of the ferromagnetic thin film 3.



sequentially in such a manner of: the circunferential length 15 A = 0.25 ~m
of the ferromagnetic thin film3 in line ~O, the circunferential length A =
0.50 ~.mof the ferromagnetic thin film3 in line OO the circunferential

|l ength A = 1.00 ~mof the ferromagnetic thin film3 in line OO, and the
circunferential length A= 1.50 ~mof the ferromagnetic thin film3 in
chain 20 line . MherTRgian) itheMliestelt e mhgnekbe otlieindenaivefoirm SWell en in
a nmountain shape in FIG 10 indjcates the magnetic flux density in the
ferromagneth® tHFATRREHPR. SHENRL LPHPERBHEURr o e Pedltiaeet pade in a
circunf er epg ﬁéti%‘ﬁ@nAtpénél‘@icﬁﬁrfé’t?‘?&lﬂeéécoﬁh’_cl@efléfﬂ:?’siée' ngregsed in
line tO -~ 25 line QO --~1line OO -3 Tine even in the same magnetic field
9, the naghb¥ieefinxtiersagyetict hecordinvgupeti® £hapPearimg becbhes high

S0 that th@ifﬁrﬁ@é@&‘i‘@iéf 1l rf AR Bl Se &ASHdhDE SRYDGL £ %11|3y. sapyrat ed.

As a result, e magnetization transition regions cannot be ear inthe
magneti ¢ rkeozdiof) t3@ mepgironu2ibgl eavehermhes rafddeetn€otrma ibnl mignsd t hat
t he out put, of the reprogﬁci nig sj:gnal i(? smal_| . V\hen.thg.fi IEnthi cknesses t
of the fertDAMGHAYE PhiASt PFAR 3VarE the 5 AnB2IPRELEARGH-PEr LERAPELRF 8P ent | al
|l ength A ofedfon éheoh efi@nBpgiet | €iddi tnfthen Bigmkes the reproducing signal
out put satisfactory. (4) Wien the circunferential length A of the

ferronagnetic tHih Fhisneedingnshdrte L1 sHeWessntHa Jangth Aneghet i c
flux iy easi i t regi gn t i .dL ng
A R S e
shows the @f othedf emmpreddgreficxtionsiiles3 off t hiee stz $toer DR fotreathgneti c
recording medium 2 when fixing the 10 circunferentially spaced |lepgth B = 2
L of the THEHagnBEFCSThiTT PRI MG SEREII FRLERABEET & 36000 0t he
appl i ed nagneit s fd et ¢ madhOdO ©et sdesiser t Higea 1 cudf eienhaghet £89th A i's
changed. The horjzontal K axis and the vertical axis are the sane as FIGS. 8
and 9. Li eI FHA PRER e case of the circunferential 15 length A = 0.25

~, m hine OO i ndigiad 5 tiheLagesof e wdrsunferential length A = 0.50 Vim
line QO indicates the case of the circunferential length A=1 . 00 ~.m
and |ine indicatles PReskade o7 Fillfe ¢i réhen dhenciiacuméggentAa 1esgth m |n
FIG 11, t specti v, 0, I nes r pond to parts
in which t%gargcgrrorra%lnlg?l}é@%%ﬁ%% 3?%]}1;/ 35%%éﬁed%£el?c%n o(rgfra%l?%n carrier 1
exi sts. Asfeionmagoanfernm ilefghh thomadtef enforaghdbnccabirhekiim 3 is

decreased, the magnetic flux.densjty of the contact region, of the magnetic
cor di g AT 45 i B R A neadons T Rasqdnpe oo tRgt S

circumber antdral1 kanabd A wafs fhe Jrannoragneti eal hiyn fdd ¥ dri&d Fueh the
decreased, it is difficult to formclear magnetization transition regions

in the madirttier dedordmatd oregrumier I ntQ dhfarpInfités FRECFELPEMBAERMC thin
film3 of 4he 30 master information carrier 1 is magnetically saturated, a
magnetic flux is | eaked fromthe ferromagnetic thin film3 itself to the

contact region dn ttH&.ndgnéhiechpederdiad andsuingdicTnesctearimugmeityati on

transiti On[f[FC%)cﬁnsotBathaendap6pq.fe@nrg)a;[gr}eéltic field 9 to the master

26 information carrier 1 and the vertical axis indicates the
maximum magnetic flux density (T) in the ferromagnetic thin film
3 of the master information carrier 1. The circumferential
length A and the circumferentially spaced distance B of the
ferromagnetic thin film 3 of the master information carrier 1
30 are fixed to be 1 um and 2 um, respectively.
As is apparent from these, the film thickness t of 400nm
indicates line @, the film thickness t of 200 nm indicates line

®, the film thickness t of 100 nm indicates line ®, and the

10



appedr in the contact region and the noncontact region so that satisfactory
magnetic transfer cannot be perforned. Assumng this, (a) Wen the film
thickness t of the ferromagnetic thin 5 film3 is small, the ferromagnetic
thin film3 is easy to nmagnetically saturate. (b) Wen the circunferenti al

| ength A of the ferromagnetic thin film3 is too |long, the ferromagnetic
thin film3,i iGal .S ai. te. 11Q ( n e
circunfereﬁ%%@]gﬁg%ﬁéﬁsgﬁgpﬁéH%ﬁ S?ﬁ%ﬁ%é%@?%hlﬁﬁFn%%iYﬁ?ét%% f889§h8Ft, t he
magneti c fthix isteasytyoofed®Obeton20he bersbedgnéOet ohi hhéi bpp3iedhe
present inventors hav nduct ed a. .study.based op t abave results . and
ave found ¢ P BRLSHb Ao Pacins did of 1ERECTe Ei Ve Fhear BAEPRROPERIEN A
and the fitmihahicknesoft tak hhstéerinnpgneticontdimridd m 3 sofintheagmst er

information carrier 1 is k = Alt, the aspect ratio (k) is fromnot |ess
than 0.8 tPNASEXABVE 1aeRe Bl @ fdyxader Dl el thafsarrepgresiy thighéiil® disc.
This will d i 5 - i IR

verti cal agﬁss ?%gégﬁgﬂl%i¢$§%§% %ﬁggé%F}ﬁjafgkgteié f]ile d$%&%@§ﬁd t he
hori zont al £axid 9 ndi dacesaskd .aspecetharivridy, thiee fefrfropkione ttiicansfier
magnetic f} efer o LEf . gnet | ux density in
t he centerfg#ﬂt%eéﬁoﬁg%nTgﬁgé%egégﬁf agnéﬁfﬁgr%ggﬁg?iggfhéﬁédgﬂsity in the
25 center mdghdeicahincsategava. A The present inventors have ascertai ned

t hat 2 t he effgéiive t ansfer.nagngtic fieldth incregsed, t%e .
magnetizati on t ransitidR FedFansliort daihBeiPAE Gn  tr ARt 8P HelbHee tfear so
that the r@ﬁ@@é@!i&&ossgaalta@saaéé%yorb%%e@ecﬁcghof%é 8iFkGmrdZenthgl
saturation magnetic flux density Bs = 0.8 T indicates the case that the

f err omagneteRgEhiMmofi T e 3 baschosety madfernsaphtetilalthesfgrroppeaptic

per mal | oy; uk atd qﬁgpg 1 ¢ [ =.1 I ndi t he
case that E%}iﬁfgeitm ?gjrfr gﬁ%gne |é(:f gﬂ?ﬁgﬁﬁg%gg %és/rlcl?%%ﬁllt?lﬁg-r%dh?ﬁ!égg{é?g}:at i on
magnet i ¢ fregioensite rBgyinn2of4tHe i aidt cat Bsrdriel able ddwated ke sftancemgnet i ¢
thin film3_i ure iron. In . any of th ases, when.the aspect ratio (k) is
not 1 88 1 HEFIE 060 e RPPRATTY E DGR f SREGREENE "6Ct FBEY 5 5Hoe ABfe ( han
1000 oer stgsts d1RJe 1 Oakidel ash 0yt Rgietdhe Feanshankesibatllihof okt & 8f The
aspect ratio (k) will be considered here. In this enbodi nent,

_ r _ t he
ci rcunf er éht$ M2 RGN IR TR LR FEFFSREgRet i S tHi% FilMnt 6% Ewe faster
i nf or mat i oy & el @imabret ifd X8 8n o 184 AOSE £4Q hbYedr iR AP RAdn hrthgrMaser
information carrier contacted wth the nmagnetic recording nedium2 from
the inner kitsuhferensedt o2 tihagneitee £lvxuhschendetat fhagnérdw thansfer.

That 0%, | he r _inf.ormt.io rrker this e i t, ot

(b ckitDss TotroTiEReEle hihdeneont BopLEred, e shrib Fglesor! Bhe

ci rcunf er eswefdce tdf ot atagneclaf eseoceing méeiuwms? er Amfiorfmtnatiaarri er
1is fixed,, and the circunferential Length A of t ferro netic in film
315 ol so Sl hriansd o Patus TepEor s SV dEehe Phet Dl A S & b B or s
of the magnedt&r HECY @At e dapi2 rmagestitaiayigtans recoed by hbaidh
master information carrier 1 of this enbodinment. FIG 13A shows the

repr oduci rdr si gnal waveformin the inner circunference of the magnetic
recorgng medi um? . rik@. 338nahgwsnbhechepnagtetng ianakieuayetosmpEn Lhe
out er circunference of the nmagnefic recording”nedium 2. As conparison, FIG
14 shows rEpe osluciance 26 stiymatageeef or recofdihe megheti £ weeor dhag nedi um 2
magnetical ly trapsferred pg a_égnyggtiona nPster.in qﬁnatio carrier. FIG
14A shows THECYRITOUACT Ry L5AHET Welvef OYAT#AC t hedt Aher® cfPRuhfer ence of

t hei nf or med i 2duri £SOEEE Nl TR Gipaidd &L &andB shrsohbentaproseigicg) & goal
waveformin the outer 30 circunference of the magnetic recqrdingﬁnediunlz

As is apparthterromaonetdonbait Sddmf i 68 mashed 1pfomation gaRdlhat t he
nast el nfor i nrier 'S odi . r.fQr irstaghopy
magnetsioc tir)aa{r% o quefcrgr%c{ E’S }68& LRy S §IPOdi R 19ehAIE 3 ikSLagh
and 400 nm, and with the respective film thicknesses t, the
master information carrier 1 is closely contacted with the

magnetic recording medium 2 so as to change the applied magnetic

11



inner circunference to the outer circunference of the magnetic recording
medi um 2. The present invention is not limted to the above enbodi nent and
vari ous applications and nodifications can be 5 considered. (1) As another
enbodi nent, when the circunferential speed of the radius r of the magnetic
recording nedium2 is s and the pitch of the repetitive pattern of the

fer romagnetig 4 1 ed idgn Bedls i MBSt O 186 UL AAIALT ] iy Dot he 10

repr oduci ng si gnal frequency f . The’ T ot a i'on angul ar speefl of
t he magnetarsd rQéJcOcOr@emgtleelctl im lee ®,. thereepirodie hgrdizgmalalf aeqaemﬁy fis

f =rc~/ (f& 8 an 9orgﬁét%g%$a Qeor%p §a$cgqgn$ nal freq§ n FE% be 15

fixed wi thou depen i A§g on 1"us 'r,
coefficien.bfindiearat thencaitddre ﬂe@ﬂmg&h&ﬁltﬁld Iaang‘el dMm-3 I('Btb~0 0A (A +

B). Frgmthe result obtained hy study t he aspect ratio k, for exanple,
in ord8r t 1YL L}TTfEI’t&‘IE A ap n(}}?‘% Aapget Ré ePrBﬁaéjn@t’r’éd%ﬁ?Eefl | m

20 3 may hgyKefinsshid@t tdpisxtgrnal magnetic field is not magnetically
saturated bel ow the ferromagnetic thin film3 at above the fixed I ength, r)

=A (A+ B - NS (ehewn) in (FII/Gr) g AWher) thy Wirdm (EfioWnes253 The sy met ry
coefficie r~ i nyers oporti t radi us of the
magnetic r %%ﬁﬁlﬁ%%? %Tﬁﬁfglig %W? 50n8§t€$FPhPBgnEE?o%pBQ}?@er 1,
t he asyrm&ta@hec&ei fﬂl@l@:ﬂ@ iz @hckBesparincl osel ® opde wordacs Mmirddh @ he

outer ,gircunference,of t netic recording nediu 30 be set to be
S 1 25 | A RGBS PRI Pyt DR S oot Eey Lo Ao K megpstic

ci rcunf er enccorf i ddnendm@ianetd G J e i A dresh W2 e msymeeis yereef fici ent
r~ of the ferromagnetic thin 17
density of the noncontact region B is decreased. When the film
thickness of the ferromagnetic thin film 3 is small, the
magnetization transition regions 6 described in FIG. 4 cannot
15 appear clearly in the magnetic recordingmedium 2. As a result,
the output of the reproducing signal is small.

As shown in FIG. 9, when the film thickness t of the
ferromagnetic thin film 3 is large to be 400 nm and the applied
magnetic field 9 is increased in line ® — line @ — line ®,

20 themagnetic fluxdensity of the contact region A of the magnetic
recording medium 2 is not increased very much. When the film
thickness of the ferromagnetic thin film 3 is large, the clear
magnetization transition regions 6 are formed in the magnetic
recording medium 2. The output of the reproducing signal is

25 large.

In FIGS. 8 and 9, when the contact region A and the
noncontact region B of the ferromagnetic thin film 3 of the
master information carrier 1 are the same, the larger film
thickness t of the ferromagnetic thin film increases the output

30 of the reproducing signal.

{3) As shown in FIG. 10, when the film thickness t of

the ferromagnetic thin film 3 of the master information carrier

1 is fixed, the longer circumferential length A of the

12



film3 of the master information carrier 1 is set in this manner. The
frequency of the reproducing signal transferred onto the magnetic recording
medi um 2 can be fixed without depending on the radius r of the magnetic
recording nmedium 2. A |leakage flux 5 is small below the ferromagnetic thin
film3 so as to obtain a satisfactory reproducing signal. (2) The present
invention is applied to the magnetic recordi ng nedi um nounted on a nagnetic
recordi ng fedromagnevec tinen pfiidiserdt ofnvkatnantés imofotnad ted dao rtikdrs 1land
can be applied 10 .in _a nagnetic  recordi di n1such as a.fl exible

magneti c r%%ﬁ?ﬂ?rﬁf?nﬁﬁﬁf a&“ﬁ&dﬁe?b&“cﬁﬁﬁ“ tm%dmkﬁqgf ﬂ&ﬁ@rmﬁﬁéon

above- descebbedeef i ecbspef eb b9 tavRAGheRican1hesabhakned. (3) The
information signal recorded onto the magnetic recording medium?2 is

descri bed by ai nfiHg- prd gePpal the iagneai fdrofBeisighaln dlehsagfacser vo
signal g orotragki Rgscap §H95§ﬁ§ti8£%§?£h89 $i gnah .‘i‘HdtﬁerﬁBE‘EQ‘w_‘C' ng clock
signal. The information signal he construction of the present

i nvention mﬁoma‘apcpm@@lrrseno]t, I’ql'm tcedcwlfterr@né;b@\lé-m@mlcepft déomstaR@eFor
exanpl e, cor varl oua dat% g ? audl ng\t/l geo Si nal .can be
done in pr e Ilé dsF RS R ttih r@ ﬁ\?éﬁf" 8He Ef this
case, the vmgnetiim Geoﬁrﬂh@gna@&éwcidﬂbﬁmmg@etrlr@erremowhméned_lwﬁeusi ng
the master_jnformation carrier of the present invention can_perform mass 25

copy produtt? & 8RiIRe raGRBETE YT bPEi MrP et MMIBRTd Anhi Bhddl S6f Eflr e
Program i st esonded ¥hi-chea3N bS ¥ @Y dadngk &w&&%ac& %)eglremt 'ﬂ@nﬁ'&ﬁse”t
invention, in place of the naster information carrier shown 1 n the above
enbodi nentA a et hemi zomage aade ofidt hkefeerohedthetics téma”l thid saBieoast he
surface of f@sthg %Q% énagnetl c substrate 8 nay be arranged in a convex
form as slﬂown in 15. (5) The present invention may perform nmagnetic
transfer as shovimiFIdl G0 l6ha q:ﬂmﬁnfaérémtelamgrmﬁgtcht}saﬁsfmcnéaﬁadi 18

4 shown in the above. enpbodi nent. As sho in Fl n
recor di ng TRIMERT 22 bhY o it BH! Comardiey Vr‘\Pnf}or rREi SﬁrFEmﬁEESPBéﬁg ieBQEBar ed.

As shaen i FIG 2968 dhemirfacgddie dagiel i € 1ecPrdi ng e medi ¥AR2 s
cl osely made contact wth the surface of the master information Carrier 1,
and then, ¢hecwafereentidl elenoth flitdt.&d byn of ahreoxﬁ/eirgompphsédq Ahihi s
state. i &N t net g fthekhd_9 egkage
flux 10 |sf]ciarpu§3égﬂpni%%s %ée%gr tg%v?tﬂﬁ u?gpggg et}reg hnE(La\tl citﬁ “{‘n ?m 3 on
the masterti® flenrtr@ma@Wedmcctam:cm i 1h 3 As shoe® ,i an&lﬁhe d;fo:umﬁerentlal

magnet i zat atter corre ndi to the shape pattern

o ol ot A % 1) h S U D e R s s S Lo ot £t ar AhnEnAABi um 2.
In FI @ 16Gné n@t.heTragpegigat iANwRathetAebmafnthecmagnet densdtryeger di ng
medi um 2, the unrecorded region 6a corresponding to the surface part of the

ferr omagnet L 490 i% i WPEnBPlPhéhﬁﬁ§tJeIP 5t orlfatingd cedesi ERe1magpet he
recorded r?ﬂ&ﬁ%&pspf‘%olﬂ\hﬂ?@ f@ﬁr&&g@ﬁétféttﬁﬂn 1p;imdscated by an arrow
mark is recorded b e | eakage fl ux are arranged alternately via the
magneti zati on 2Rg ﬁérﬂ?ﬂaltﬁﬂtr gp@rFIes‘i: 1Py jagr the alrsurdgrantcd alk 4ABgER, when
t he magnetj c or rredlu d i.n .t he neutral 0| y
alternati n% C{J‘ratr en;jfe asﬁ?gn 2‘ gr%etl’s lrenggaﬁﬁth T Q © -
non- m2gnetiind i@l o ltihe @gaeuﬁat@oeveﬁtmrnheﬁ s@ﬁnesh\«a\qlmetrid:tfﬁselaiw,i s 25
recor ded. A@Fdescrl bed ove, the presen]il gventl on ¢ erfo

fn

sati sf act or3® MEUHEE FL° t T RS 4R 51 b Thet TEPPRIMT Jr%ntélél?(r)ﬂifg dut er

ci rcunf er epseord s tHiyHBRGN e hiag ta@omrﬁgmggﬂeﬂm tiih el 1% ssanrt ekBYenbi on,
when a pre-format signal such as a servo aI for trackl ng, an addr ess

i nf or nmat i d¥f s‘i‘fbgféﬁ’tla{?ﬁl%y r e OEREShg Hock 5§ g gyt on
transferred, f@%ﬂ%é CAERA Pee 1T U enasgﬂwccks%rdm
magnetlzatlon tranS|t regi ons can be real red 'S0 as t6 obfain a magneti c

19 BQcontLRdnngé’dbethalm Hg momegpreddecthinsiigimal3 eortgrat tWki betphere has
been descr| V\/nat IS ]Erpresent onsi derfg to be preferred enbodi nents of
a

this inventio {e%?ﬁiu %n%llegré? od° t Hat rious nodifications nmay be

made 5 ther ei N, vanh ithd i1 entietkdassover om dihe Eppesiteshet B¢ mhadl such

modi fications as fall within the true spirit and scope of this invention.
films 3 are the same, the shorter circumferential length A of
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20 "What is clainmed is: 1. A manufacturing nethod for a magnetic recording
medi um conprising the steps of: 5 making contact a master information
carrier having a plurality of ferromagnetic thin films in the formof an

i nformation signal provided adjacent to each other at predeterm ned
intervals in the circunferential direction with a magnetic recordi ng nedi um

onto whic (s N o) | 3 . i ﬁggp | C sferred; and

al | owi ng gc %:a%ggfgﬁqﬁéeble?m@el%pt lel:lngdij z%en geﬂrer ?n%rnéecg%l% ignl(ﬂ??%s in

t he circunfudrmertt isdt idi ffaedtdmn caused by an applied magnetic field to said
master informatigon cayrier to pagneti ze sai netic¢c recording nediumin
the 15 directi orf “of @é?a EBﬁIFéagHﬁ ﬁEFPElFEeﬁgggﬁ a8 P% £8fm magnet i zat i on
transiti oFdra@ndmdtid ke iel FeURf er esatidd HdLCtdORNownsahdrmagnet c;
recording nedium wherein when the circunferential |ength of the

f er r onAgnEFIRIHIN HiuEmi neaai Hy ket ke d i Infter (its 6AnEacti BrItenfttHRe fi Il m

t hi ckness 20 @t i$ai 4 &L HBYIRLE I &y i i [ ang, IS ect
ratio, the (%speclt ratio Olflg{gget sléﬁ}t k?;tdlaa;léée]?rg é[(%tc%eve tr%% e‘fl%pagﬁz%i c field
cor r espondienyomg gnatagndthiin rfeitler iZal constructing said ferromagnetic thin
filmis not les han, 1000 oer st 25 2. The, ufacturi.ng nethod for a
magneti c record?%%'ng%f%ﬁwg%g%%ﬁggéthédT%?%$ﬁ}ga%%P%gﬁngéFgegsﬁgéﬂmFatio

i s set fraeunfeicd ess thmmayrRtiec neicomiing hesditind.2 3theh Anatuftaed uri ng
met hog for a magfneti c recordi ng nedi un}é conprising the steps of: making
cont at? a HESUEE L SrifdiiYo s PE&EA efNERDI Rg- & pruphl FRS T TR BiRigHet i c

thin filmgHin henfor mhef s oy 24 i i pat bep @ IRdle Qgpykgs%a%éé&ec.
th medi um

circunferential direction w a magnetic recordin given initial

magnet i zatfiled d i =ocHOCpeeahrdpeticariarvaéerent iahd caghyh ig chargpt i c
field in the Ré??%ﬁké?‘ﬂs‘;{l‘;{ A Bhe X, & 41 %&i%%??étﬁué*%%g\%{a%"ﬁfflf tion

carrier in sal contac e to nagnhetically trans sal nf ormati on

si gnal ontgo asiai @ .nagnAti @ riechiradtegs et Wasovhefl eide Wietcur®erential
circunferential length of the ferropagnetic thin filmon said naster
i nf or kit i ¢ G&MY Per i0s 2R HiMe Mfinem@ hiekhedkedothe sase ¢ErkEBfmgnetic thin

filmis t c&%uﬁ(f‘eﬂe%t%%lai%gkhrﬁti« @, J0Em@SPeRt ®athQibsc88te 8O @l an
effective transfer magnetic field corresponding to a nmagnetic nateri al
const ruct io,fgtggiqji.rcumferential length A =1.00 um; and line @ indicates
the case of the circumferential length A = 1.50 pm.
In FIG. 11, the respective valley parts of lines @ to

20 @ correspond to parts in which the ferromagnetic thin film 3
of the maser information carrier 1 exists. As the
circumferential length A of the ferromagnetic thin film 3 is
decreased, the magnetic flux density of the contact region of
the magnetic recording medium 2 is found to be increased.

25 From this, as the circumferential length A of the
ferromagnetic thin film 3 is much decreased, it is difficult
to form clear magnetization transition regions in the magnetic
recording medium 2.

In summary, when the ferromagnetic thin film 3 of the

30 master information carrier 1 is magnetically saturated, a
magnetic flux is leaked from the ferromagnetic thin film 3

itself to the contact region of the magnetic recording medium

2. The clear magnetization transition regions 6a and 6b cannot

14



‘ferromagnetic thin filmis not |ess than 1000 oersteds. 15 4. The

manuf acturing nmethod for a nagnetic recordi ng nmedium according to claim 3,
wherein said nagnetic recording mediumis direct-current erased uniformy
in the circunferential direction to give initial nagnetization in one

circunferential direction, 20 5 A nmanu turin thod for a magnetic
ecor di notHBARE ™ COibrPEERG t Fao So B A B A g E A e Tho Rt ahae

i nformat i satéaracebrhamaggeaipl urahstgrotahapropagpetireriidn filnms in the
formof an 25 information signal provided in the circunferential direction
with a_nagpeticA?%E%%HgnEhh%dign1as a non-magnetic filed; and applying a
magnetic field {g) smdh raat ¢ 1kntALERKEA £a5F I18]e 172 SRR FRURCE Litate to
magnetical ly transfer said information signal ontosaid nagretic recording
nmedi ul whétBi 3 30 @mehlihehei Feunprpenerar Fhagt Aidh Bheserrsyagreticthin
filmon sai [,n Lgn carrier is A the filmthickness of said
ferronagn@%gggﬁﬁgﬁi%yl%gﬁggékghd Alt is an aspect ratio, the aspect ratio
is set so that &n) effiective ¢tinvshesramgheli te2@th Aiefdtrerresponding to a
magneti c terial constructing said ferromgnetic thin filmis not |ess
than 1000 GEFSPRERSTES HHRAMIAR CuPricofel Pl fiGte & SHEGHEERS FseoPdPng 5

medi um cophi 31 09 £88ySEEPRaghet TBKING §9BLAGEe@ MBster information
carrier having a pIuraY|ty of “ferromagnetic thin filns in the formof an

i nforléation sighal Prewities elifeweherentbathleondeh Atoprelet er mned
i nt erval SféPa%@%%Hé%g”?ﬁ{ﬁnﬂﬂh fdiyectdonwth 1 .a,mmonetic frlﬁ‘%orig' ng

medi um ont o sal nformati on signal I's mdgneticallly transferiéd; and
al | owi ng easegakagkeékuikebevwekba fheradpgoentcfehiomghetBec thin filns in

the circunferen,al direction caused hy an i ed netic field to said
mast er i nfor rraﬁl})% pfgsceélr%rll%}’e? Oﬁﬁg"nae‘%% f@ngggaeﬁaﬁﬁt oy P%E%?lcﬂnnﬁkﬁedi um
in the disesteareanil saiahdppkeetommgneid € wheel €hsoagset® foriv rEYAALI zati on
transition regions in the circunferential direction in the magnetic

r ecorl® ngCHEEHDRTLREERE nl GRBRN t Aea B r ERRT &t bRt FRECkBAENt 0P RBE

ferromagngt j fi i3d M i ' &% A , 1t he
circunfer e%%?%*%%ﬁggg% eﬂcfug? g&i@ﬁé’ g?évxlltég nmét e@# ﬁfﬂgﬁtc{dc %taﬁr?]. e?i ﬂms is B
and A/ (Als B)= iAd/ tt,hehaspswectyrevedf (k) ehs fDfont heotpdteser mhai Ohé to

ferromagnetic thin fil said asymmetr.y coefficient of the part .closely
made contAet Tt CRAD BLY &P 387CY BRI St oYL e U YRR e & 848Fai ng
mediumis set tThiewsmilbedesbaibebdatioh relfereace €b ega.ylradercsotact with
t he ijner_circunferepce. of sajid pagneti ¢ recording mediu 7. A ,
manufot b né et FBE FoF 3 iSabPRL PR E T BENAIP RECSE: RediAAR® HonBRPEFRYCt he
steps of : f1@kd NMOORRCEha ABSE 6nt Al 05 #BS | AH LM dd L RAnispecd phukal ity of
ferromagnetic thin filnms in the formof an information signal provided

adj acent t% eadhotafdfiecfiives transfer magnetic field refers to a

difference between the magnetic flux density in the center of
the noncontact region B and the magnetic flux density in the

25 center of the contact region A. The present inventors have
ascertained that as the effective transfer magnetic field is
increased, the magnetization transition regions of
magnetization transfer becomes clear so that the reproducing
signal quality becomes high.

30 In FIG. 12, the saturation magnetic flux density Bs = 0.8
T indicates the case that the ferromagnetic thin film 3 as a
soft magnetic material is a typical permalloy; the saturation

magnetic flux density Bs = 1.6 T indicates the case that the
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predetermned intervals in the circunferential direction wth a nmagnetic
recordi ng nmedi umonto which said information signal is magnetically
transferred; and allow ng a | eakage flux between the adjacent 5
ferromagnetic thin filns in the circunferential direction caused by an
applied magnetic field to said master information carrier to nmagneti ze said
magnetic recordi ng mediumin the_direction of said applied magnetic field
so as to TR XREhsR firlgndilts epbabli omsl the sREUEiatdon B2 eRetBE 10

directiond | C cor:di i rei ' | al
length of "N Ferranhanet i Tt ni et Uit e b ke SR e e Ter 1
set to be Wubstfadm Alisy puhre sane.i NTamnypalft the caas nwdteer thaf @speadct on

carrier closel de contact with said neti c .recording . mediumfromthe
i nner 15 criafccluoynf(g?e%scélotto??ﬁﬁv%&ﬁrég 'gi’rgﬁ%egfeeﬁctel.v%. ri“%ré?f:épa?rh?@r?mt i on
carri e cAldiiig nat plavealidHan afodo ansftedegi@s. f Gared faidtbry
ferromagnetic thin filnms_ corresponding to an information signal to be 20

magnet i caM3PNGESEA e Intis d'akehriet i 4%br di ng medi um and ext endi ng
fromthe inner eahCcubRencatrtio e Quter pei EeHBt gEeBAEhe2BD NPR- LK pHST er
regi ons positioned between the circunferential directions of said transfer
regi ons, ZEHhoskigenti,véhe, chhenpfaranthal heerdtlo dnbdér ehei e riemgteic sai d
o7 omRanaiih ELR ATl T LB ORSR 85U A e maRL (i
| ess 10an fix@d dnnahy M oifabh8.fas&O i f o tirst es rivikber edodtacagd i er
accordingwh%ﬁﬂtié“é%gﬁgﬁ?gﬂgécording medium 2 from the inner
circumference to the outer circumference at magnetic transfer.
That is, in the master information carrier 1 of this embodiment,
the thickness t of the ferromagnetic thin £film 3, from the inner
15 circumference to the outer circumference of the master
information carrier 1 is fixed, and the circumferential length
A of the ferromagnetic thin film 3 is also substantially fixed.
FIG. 13 shows reproducing signal waveforms of the
magnetic recording medium 2 magnetically transferred by the
20 master informationcarrier 1l of this embodiment. FIG. 13A shows
the reproducing signal waveform in the inner circumference of
the magnetic recordingmedium2. FIG. 13B shows the reproducing
signal waveform in the outer circumference of the magnetic
recording medium 2. As comparison, FIG. 14 shows reproducing
26 signal waveforms of the magnetic recording medium 2
magnetically transferred by a conventional master information
carrier. FIG. 14A shows the reproducing signal waveform in the
inner circumference of the information recordingmedium2. FIG.
14B shows the reproducing signal waveform in the outer
30 circumference of the magnetic recording medium 2.
As is apparent from the comparison of FIGS. 13 and 14,

it is found that the master information carrier 1 of this

embodiment performs satisfactory magnetic transfer from the
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sai d aspect ratio is set so that the circunferential 24 | ength of said
transfer region fromthe inner circunference to the outer circunference of
the master information carrier is fixed or alnost fixed. 5 10. A naster
information carrier conprising: a plurality of transfer regions forned with
ferromagnetic thin filns corresponding to an information signal to be
magnet i calhyetrainsdwnferkromg ¢ ocat hagnete c criecamdtienrgnamedo A ten thagxeend ng
fromthe inner circunference to the outer 10 circunferences and
non-transF%FoF%Pgn@egbgfnt?oned between the circunferential directions of
sai d transfer regeopsesé8ePEEvENelyn Yoenet N1 vhReRefheoCtheugbBGENt I al

l ength of the ferromagnetic thin 15 filmis A the circunferentially spaced
di stance pePadéReRhj ANH ¥ HhaghaaRRL 1 Hlens And SoplifiEadions: @ Pg t he
asynmey rycSRQ;{ié%Sf‘t of the pattern of the ferromagnetic thin film said
asymmetry coefficient of the part closely made contact with the outer

ci rcunference oflkai’s ragridtd amdputidant mediamtile setr@infardret 5ol | er

Lhan 1 hat BLekNSe AL Al ASEl ¥ 0802, EONLERL YL Lol R L AP S 4R YT gee ©f
: QL ﬁl A Aam@%lfé .ﬁwamwh&meﬁe%mv@ ANt ALY AcAf ¥ rAomAgnAe i Ah
A .As:cz- A :
M xsni d_ZTlagaTcgqufﬁ] caPtafbeapeafes) tafesrehjen) carcapeatcapcly caf€al calcalc
a] cajiga] C%ﬁ%&@&?ﬁ%ﬁ@l&ﬁk@akﬁé_éﬂléﬁ&%#%?rﬂ = s/P.
b[ } xsni d_Z] ca] ca] caJ ca] €Ca] ca] caJca] ca] ca]ca caljlca] cajca]ca] ca]ca]caJca]calc
a] ca] ca] ca] ca] cH}e afetd et ad @ bar Nspead Jof the magnetic recording
jroeerhrrrtn gl xsni.d Z] cal cal cal cal cal cal.cal cal.cal calcal cal ¢ gaLc J,ca] ca] ca

ca] cal caTRaf B L dpc B c Ehe B E el R R R s = B kAR S
! - }%)%)1\211111)112} Lsn% d%%Z] ct] ci] cit] c\i] cal cal]cgg]a] ca] ca] ca] ca] ca] ca] ca] Za] cajcalc
2 ca] cal cal cal C@ celgdlcal sol cal calsal §aleal el 212228384330 may ve

A9 9] N & i
5 1=0% >>ppke ' - a
] ca] Zg)] ca JJ(?:%’gt %)ﬁggﬁﬁ gg%%i’%‘%%%‘ﬁ%ﬁgﬁ%iﬁ%%g#f ngg]@Qa %0?] i]:Lz?L\CiLZ?]B%?:
CACBCCCd DDECEEH TFF G5 wame felr 7] @28 Ehl e g ] o B Eag cad ebgem] @h] €agca] ca] cal cal ¢
! Gt‘-,ﬁl—i\ HVIL LINJeJdJ"

%ﬁﬂfﬂmﬁ%ﬁ%@] 3 ?%(Jg%%l g%]zﬁc%ﬁgi]%g)aﬁgﬁcéﬂaﬁc‘ga%%l ca SaFgg]uglé] ca]eca]
ca] ca] ca] chtzbhed|majstaldydhgatbe] zseat cdtcal &a] Eat cajara)on! RR SUdEEVVHWEW W
VWKNXXXXXEYZZ,! Z( ZIZSsZt 772774 id
a] ca] ca] E% %%]%%aﬁ %%T%%T%%T%%?%% }&%-' %a %fﬁﬂ@%@%}%ﬁl §§]€§§}ﬁt§i%§ﬁ§}fi{ ﬁﬂrf
AMAT A0 T B ay lbé kepaasdbberbtinti@ Fent ptgaboggaynstid_Zjleadicascabpea) ca) cal ca

Jcal cal cal cal cal cal cal cal cal ea cal.cal ealcal cal cal eal eal cal cal cal aal gal cal ca
] ca] ca] cajsatcai k@l ekl cahgah cal cal cal caj ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca
] ca] ca] cal usvWOvnvvHwWIxx*yyyyaz" {c{{{]| ]|} FG

'y} xsni d_Z] ca] cpledA L4 calRha]eA tatwehf ta] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal c

|
?158}rﬁ%igLfgl%?LQ?&§?b§$LC L%?Lgfﬁg]%gk%é]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
} Ca} %} Cam@}a?@}rm@e}m% Qﬁ:%é:ﬂﬂi&éﬁ]eﬁﬁi aphea) b&%@d@b&@nbj@l@%m}i@a}ma};ea} ca} ca
ca] ca] ca].ca] calca] cal cal ca] cal ca]ca] ca] ca cal ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca! e34*S U3 Cﬁ%SHeﬂg}Qg%iﬁ%%?%%?%af%%f%é?%%]%3§£5TC§]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] calmad€a] £2] ol €ad ord 2d £l €ed vl €2d € ad £ Lot of #REwg! LCZmOP} xsn

i d} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]% ca] cal ca] ca] ca] caLca] cajc

a] ca] ca] cajyalehl v ajasd T it a] o4: thei re @ alasl Y madeaepoiB&t( Vit

,L10YBE ()i s 109B&: () - - : -
L vnar () VIBSETh ShErRR ErepCe o8 SRS MR EC B ERE T IS A M3 ovmer ()
-M 10988 o SHN #008@B&a])1-ayf tha00B8At )ofGhRaBa GV LS8N 1RUBLEENE hyE#10%6Bs

B& ()- s* 109B& ().- 9 109B& ()- & 1098& () -"109B& ()-W<. .. .
100I(—|2)H! 2"@1%3/ ? nORL F%@P%% %ﬁﬁ?z ??%}g%nmf@ﬁé%lé 2r§Cf3<9e|§a&g( pegium
f5100B& (- ! ~@#109BB& ()-f$ ? M?

The asymmetry coefficient m of the ferromagnetic thin
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100HOH! ! C3#109& ()-)! 3#109%& ()-)! B#L0%& ()-)f FL0%G& ()-Y ! 109%G& () -
100HOH 100HOHL n, cef w6+ 10G

t 10968 ()-! 3#10%&' ()-)! f3#10%&' ()-)! k3#10%&' ()-)! p3#10%&' ()-)! 3#10%SC& () -)
f ghTt TN 10G; t 10%683" ! 10%6&' () - z3f M 10%6&' () - zS" 10%S&' () - 1098 () - F

109%G& ()- 10G 10G *]' zX9N 10G 109%G& ()-! #10%GG& () - gFl 1096G& () - ! #10% R

?(8;(;;(32 -165/&9;()/%2}9 f%éé%g‘&ﬁg%ﬂlgléfo;g%%o@&o& carrier 1 is set in this manner.

YLOUCE () - T OPA8GUSn B dDUBE (ephlotiBiHeG AGnkAGE1a6S e @¥a80ohko the
810%G& () - 35510%G&' () - z! pf 2#10%3GE ()

-1[3@ ) 109G () - y[ NF[ 9SH=0G #10%4JU&
()- ! K#LOMAFRRETS -£4CaTHRUBE WA @ FI0BRENIEY W!l,t&‘m% d&LFjﬂﬁllﬂ!gle%
u& () - the radius r of the magnetic recording medium 2. A leakage flux

5 is small below the ferromagnetic thin film 3 so as to obtain
a satisfactory reproducing signal.

(2) The present invention is applied to the magnetic

recording medium mounted on a magnetic recording medium drive.

The present invention is not limited to this and can be applied

10 in a magnetic recording medium such as a flexible magnetic
recording medium, a magnetic card and a magnetic tape. The
above-described effects of the invention can be obtained.

(3) The information signal recorded onto the magnetic
recording medium 2 is described by aiming principally at a

15 pre-format signal such as a servo signal for tracking, an
address information signal and a reproducing clock signal. The
information signal to which the construction of the present
invention can be applied is not limited to the above
description.

20 For example, recording various data signals and audio and
video signals can be done in principle using the construction
of the present invention. In this case, the magnetic recording
method to the magnetic recording medium using the master
information carrier of the present invention can perform mass

25 copy production for the magnetic recording medium onto which
a software program is recorded which can be provided at low cost.

(4) In the present invention, in place of the master
information carrier 1 shown in the above embodiment, a pattern
shape made of the ferromagnetic thin film 3 on the surface of

30 the non-magnetic substrate 8 may be arranged in a convex form,
as shown in FIG. 15.

(5) The present invention may perform magnetic transfer

as shown in FIG. 16 in place of the magnetic transfer of FIG.
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NS WU3SH=0G ##10% U U&' () - ! ~##10%JU& () - ! ##10% U

U8 ()-!#109%JU& ()-! p#10% U} U& () -! y#10%JU& ()-!~\=0G @ @109%Z& ()- ! RGB
@10%/NV& ()- 3M 109%& ()-z 10 U 10 U 10 U; s10% U& ()-! y##109%JU& ()-F3 J
zX9~\=0G 109%& ()-'i L !10%Z& ()-

L' 11092& ()-! p#109%& ()-!\#10%& ()-![3mM0% & ()-z

jritih'~ @\ =0Gy)' 109%&Z& ()- S&I! 109%&m& ()-y!#109%&& ()-!! #1098} 8} & () -

| #1098 () -BRNYY &N )the "aReNs ol | FouBRqWn fid Flfed §A.- [the

2109Z& () YdirdD9Z& (el g LOYR 46 ) o * - . o
e () BEaEL s el 2 onto which eontrol 1BSOETELITRLY ().
8&9S109Z& (Yedqratd LY@ (SPFLeaREE ' ' } A <~\: 0G | | MF109& ()-F

128 O ORGSR EuRY 1 6h, P LERrLLe s EnQighe i) Febo aingt <10
S10%Z&5( ) meddAhOVR {3 -AKEY fhde#dOVBaCY) WiHHLOWE {0 r #1O8E Che 'm#ddeB++/ -
10he ( Ln St ion barbier Tf hnd Lhefr, the mbgnebic tietd Bl indlcated
by an arrow is applied in this state. Upon the application of
the applied magnetic field 9, the leakage flux 10 is caused in
a space part without the ferromagnetic thin film 3 on the master
10 information carrier 1. As shown in FIG. 16C, the magnetization
pattern 6 corresponding to the shape pattern of the
ferromagnetic thin film 3 is recorded onto the magnetic
recording medium 2.
In FIG. 16C, in themagnetizationpattern 6 of themagnetic
15 recording medium 2, the unrecorded region 6a corresponding to
the surface part of the ferromagnetic thin £ilm 3 of the master
information carrier 1 and the recorded region 6b onto which the
magnetization 10 indicated by an arrow mark is recorded by the
leakage flux 5 are arranged alternately via the magnetization
20 transition region 6c.

Prior to the magnetic transfer, when the magnetic
recording medium 2 is erased in the neutral point by alternating
current erasing or thermal magnetic erasing to be a non-magnetic
field, the magnetization pattern 6 as shown in FIG. 16C is

25 recorded.

As described above, the present invention can perform
satisfactory magnetic transfer from the inner circumference to
the outer circumference of the magnetic recording medium. In
the present invention, when a pre-format signal such as a servo

30 signal for tracking, an address information signal and a
reproducing clock signal is magnetically transferred onto the
magnetic recording medium, constantly clear magnetization

transition regions can be realized so as to obtain a magnetic
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information signal provided adjacent to each other at
predetermined intervals in the circumferential direction with
a magnetic recording medium onto which said information signal
10 is magnetically transferred; and
allowing a leakage flux between the adjacent
ferromagnetic thin films in the circumferential direction
caused by an applied magnetic field to said master information
carrier to magnetize said magnetic recording medium in the
15 direction of said applied magnetic field so as to form
magnetization transition regions in the circumferential
direction in said magnetic recording medium, wherein
when the circumferential length of the ferromagnetic thin
filmon said master information carrier is A, the film thickness
20 of said ferromagnetic thin film is t and A/t is an aspect ratio,
the aspect ratio is set so that an effective transfer magnetic

field corresponding to a magnetic material constructing said

ferromagnetic thin film is not less than 1000 ocersteds.

25 2. The manufacturing method for a magnetic recording

medium according to claim 1, wherein

sald aspect ratio is set from not less than 0.8 to not

more than 8.0.

30 3. A manufacturing method for a magnetic recording
medium, comprising the steps of:
making contact a master information carrier having a

plurality of ferromagnetic thin films in the form of an
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of said ferromagnetic thin film is t and A/t 1s an aspect ratio,
the aspect ratio is set so that an effective transfer magnetic
field corresponding to a magnetic material constructing said

ferromagnetic thin film is not less than 1000 oersteds.

15 4. The manufacturing method for a magnetic recording
medium according to claim 3, wherein
said magnetic recording medium is direct-current erased
uniformly in the circumferential direction to give initial
magnetization in one circumferential direction.
20
5. A manufacturing method for a magnetic recording
medium, comprising the steps of:
making contact a master information carrier having a
plurality of ferromagnetic thin films in the form of an
25 information signal provided in the circumferential direction
with a magnetic recording medium as a non-magnetic filed; and
applying a magnetic field to said master information
carrier in said contact state to magnetically transfer said
information signal onto said magnetic recording medium, wherein
30 when the circumferential length of the ferromagnetic thin
film on said master information carrier is A, the film thickness
of said ferromagnetic thin film is t and A/t is an aspect ratio,

the aspect ratio is set so that an effective transfer magnetic
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'p 5 medium, comprising the steps of:

making contact a master information carrier having a
plurality of ferromagnetic thin films in the form of an
information signal provided adjacent to each other at
predetermined intervals in the circumferential direction with

10 a magnetic recording medium onto which said information signal
is magnetically transferred; and

allowing a leakage flux between the adjacent
ferromagnetic thin films in the circumferential direction
caused by an applied magnetic field to said master information

15 carrier to magnetize said magnetic recording medium in the
direction of said applied magnetic field so as to form
magnetization transition regions in the circumferential
direction in the magnetic recording medium, wherein

when the circumferential length of the ferromagnetic thin

20 film on said master information carrier is A, the
circumferentially spaced distance between the ferromagnetic
thin films is B and A/ (A + B) is the asymmetry coefficient of
the pattern of the ferromagnetic thin film, said asymmetry
coefficient of the part closely made contact with the outer

26 circumference of said magnetic recording medium is set to be
smaller than that of the part closely made contact with the inner

circumference of said magnetic recording medium.

7. A manufacturing method for a magnetic recording
30 medium, comprising the steps of:
making contact a master information carrier having a
plurality of ferromagnetic thin films in the form of an

information signal provided adjacent to each other at
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magnetization tran31tlon reglons in the circumferential

10 direction in the magnetic recording medium, wherein
the circumferential length of the ferromagnetic thin film
on said master information carrier is set to be substantially
the same in any part on said master information carrier closely

made contact with said magnetic recording medium from the inner

15 circumference to the outer circumference.

8. A master information carrier comprising:
a plurality of transfer regions formed with ferromagnetic
thin films corresponding to an information signal to be
20 magnetically transferred onto a magnetic recording medium and
extending from the inner circumference to the outer
circumference; and
non-transfer regions positioned between the
circumferential directions of said transfer regions,
25 respectively, wherein
when the circumferential length of said ferromagnetic
thin film is A, the film thickness of said ferromagnetic thin
film is t and A/t is an aspect ratio, said aspect ratio is set
from not less than 0.8 to not more than 8.0.
30
9. The master information carrier according to claim 8,
wherein

said aspect ratio is set so that the circumferential
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fixed or almost fixed.

5 10. A master information carrier comprising:
aplurality of transfer regions formed with ferromagnetic
thin films corresponding to an information signal to be
magnetically transferred onto a magnetic recording medium and
extending from the inner circumference to the outer
10 circumference; and
non-transfer regions positioned between the
circumferential directions of said transfer regions,
respectively, wherein
when the circumferential length of the ferromagnetic thin
15 film is A, the circumferentially spaced distance between said
ferromagnetic thin films is B and A/ (A + B) is the asymmetry
coefficient of the pattern of the ferromagnetic thin film, said
asymmetry coefficient of the part closely made contact with the
outer circumference of said magnetic recording medium is set
20 to be smaller than that of the part closely made contact with

the inner circumference of said magnetic recording medium.
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