;e3e} @ zVWW p\ _6_T@ MAGNETI C TRANSFER DEVI CE *cooooa* BACKGROUND OF THE

| NVENTI ON Field of the Invention The present invention relates to a
magneti c transfer device for magnetically transferring information carried
by a naster carrier to a slave nedium and nore particularly to the
structure of separating the slave nediumfromthe master carrier after

magnetic transfer. Descri ptyin®efid herBesptgdp@yickn nagnetic transfer, a
master carrier with a "land/ groove® pattern (magnetic materi al “"“““l““\
corresponding to information (e. g., a servo signal) is br oughn“““mu““ “\“
intimate contact wth a slave nmedi um having a magnetic recordi ng pedobob®n to
which the information is ghaRskeuiedor "THtEhiI?JV%tI\ﬁtIQ)N a magnetic field for

transfer (hereinafter referred to as a transter field) is applied, and a
magneti zation pattern Co”eesg_%‘ﬂﬁ”&ft@hé hfn{,g;lg‘{ggti on carried by the
master carrier is transferr magnetic recording
portion of the sla i St net | fe i [ osed,
for exanple, in Ja\gglnég?ee%%fa%ﬁﬂg t ageﬁ%iéﬁ%Fﬂgﬁ @ﬁ%@% tRaflboel
63(1988) - : - = + 1 e af.qr: i gned
magneti c cfegéns efrojrogn]a %%%l)tadq%?ﬁ%e rt?frc%\?lr?e]f%(%%%? 6 I%%r%gﬁ%ttyl% c%lrg&g@rrg i 8ms by
enpl oyi n | r.caLriLer. i tial r r.Iq i

CD! o e AU M o QOLELEE AL s i TRSRSI ARLHIE] e
a posi Ui Qi Mhang-d bel Sobt PO eHD 1 LTI GRRLAG! ML Lih I, BBRLeL .
carrier. After e Slave nmediumand the nmaster carrier are brought Into

inti mtea%g]?%aé/}q%&@a@ LQLper, a transfer field is applied to perform
sfter.

magneti ctran Aifter the nagnetic transfer, care nust be taken when

separating and renoving Mmﬁecﬂﬁyfoﬁreg'f u&ér@glgggdng§£er carrier that they

are not scored. Particul=riy,—durtng magnetTc transter, air is drawn from

the contact surfac%rp%%%@et%ﬁ%ﬁg’fdé%gggrtggrggége%igﬁr5i er to hold

themin intinate contact” wmth eac Because of this, there are cases

wher e t hevigl Qye, Al Im S1i €k8n T RhghOt | BenBBSL8R1FAEDLEE sBELEN nlyf 2RSS er .
Since the sticking force is great, it is fairly difficult to separate the
sl ave m%mﬂm&he(é@%r,erapééfbsrsiw;,sm)thg Ekeﬁghl@eqhw and ikhgmast er
carrier are separated, there is a possibility that they will be scored. In
addi ti on,cdieaGeRatat kg HREMRId 1 havihgea GRFHIEE NY rakd ddhieiepereibgduces
productivity. The slave nmedi um can be separated fromthe master carrier, by

shifting dhghstARBEFYPMA DI bRE Tt FoREFORr 84 . tTheris] a ke afredidihghaBecwi th
respect to the naster carrier after magnetic transfer, then projecting the

edge of thield ave tesh s froetdia 008 obrbhecdssd els §avdiyfedfdethycki ng
t he projected portion. However, when shifting the slave nmediumw th respect
to the may elpialdd erand herntadiSeti pOSsohi patyekhatokrbespaatiehgcabr ke and
the slave nediumwi || rub agal nst each other and therefore they will be
scored. linfidend@isdrerc£arié@rbystbeongdtetrtcakrklieeaisetpansfangadt bad
transfer. If the slave nmediumis 2

recorded on the magnetic recording portion of the slave medium.

Such a magnetic transfer method is disclosed, for example, in
Japanese Unexamined Patent Publication Nos. 63(1988)-183623,
10(1998)-40544, and 10(1998)-269566.

The aforementioned magnetic transfer is serially
performed on a plurality of slave mediums by employing a single
master carrier. Initially, the master carrier is arranged in

a magnetic transfer device, and a slave medium is conveyed to
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scored, it wll result in a detective product. In addition, the slave
mediumin intimate contact with the naster carrier after nagnetic transfer
can be separated fromthe master carrier by sucking and hol ding the slave
mediumwi th the suction pad used in conveying the slave nediumto the
master carrier. However, in the case where the contact force between the
master carrier,.and t

d e sl ave ,nenber is strong, .t.he separati faqrce.is
houtti o amosbiTonapiers W S ek, T dmegg s e iale el Ghe
Furthernore, the master cargier _and the sl|laye nedi can be nechani,cally
cepar at ed e $FET (RAF AT be a5 SIBISbYVARPRYLHG TOasin MAREFS CALd e
contact surface therebetween., However, even if the slaye nediumis
separ at ed?¥¢ ot VHE et e IR QIRASH 11 By &arhs Qthe R0 G &R TGRS
unl ess th ,segarated,state is_maintained. As a result,_conveying becones
di ffi cul t£1$H93§@RRIGET FAPERECER GRS OeRN Faghet il ¥ ahREERINEHGY, i f
a transfer pattern (information) qQn the master carrier is magnetically
t r ansf er r eEPRRET ecoR HRIMWF t PG He ks e #FRag2 NP @Rl AR Thstithd hel d
inintimte contact, there are cases where the size and position of a
magnet i zat1 oY PR SR tdEdm8A EeReCRF AVET nERR Bt RFY 37e MUMSAedEE -of t he
transfer pattern (inforpation) on the nmaster carrier and therefore errors
occur. The nunber of2eriorsaiby (WRINY PRONGTT SFEenFEGEY uaL F oS &Fdwn
positional shift varies with the _position of the slave medium and the
t r ansf er rF AR tilfe CORbRETeTUr E3ee Laidiessy thReS e alvdidiny el ke TRSt&T has
not been specified. In the case where there 3 is a great fluctuation in
the patteFRr519E Lol RkRAPIIE 1n N3 b cRMG Clruntth Sﬁcg‘eﬂﬁﬂﬁr be BEFHISS ent | y

obtained if the si %nal recor ded magneti cal IZ on the slave nediumis a servo

signal . AT &EhESuIteT%BtsESey FREFEdERBIS LAY E dPe highet £k T didlertq s

r epeat ed | ar ge nunber of tipes, the ster_carriersurfacei s degraded.
e g e e s RaE T g8 BEFET i AR | 1 S thRef bR EChE dE o dhe
sl ave nedi um and, cansi_der abl y. reduces t he qual it f transferred signals.
As i ndi caVBURTh Ex it FASALE hbtiTULt & bEHATATDERS S AVS TREGHTE fEon

transfer has beghrféerperforrred i

d i diti th t toth
qual ity of™f MaTster FRE*sFgnal %Exg[é%‘% %‘%gﬁrhfni)%ﬂ tm‘?aﬁla%ﬁ‘ggf‘%‘rﬁfé?eﬁ u(rae

in the magnetic transfer .step.has _a strong. .influen on a.di.fference, in

pat torn <T58 TRAEATEI e RS 6P LAt Ly 4 Bhe el Bt St

after mag etig t£ansfe . For _ex r.rRIe thetrraster arrier has .an int&rnal

strain, T ch ?% hot' i ég?rﬁﬁpérﬁgf gnlbggtrraoﬁlog. ‘BedadSe I LY 5 Anbi ent
cause distribution to occur in the

tenperatu hanges he anj sot.r wi_| |
anmount of£l§ g%??\.ggBjégéﬁgggoPrgﬁggg?‘(\s’tlF?’but ed strain, local position shift

occurs in both the %ﬁé”éi%}%g@é&fﬁﬁ o0nt pg g@ﬂég%t‘é@r (rz;ir%ﬁn ML W&oy

magneti zati on pattern recor on the sl ave ium and causes éerrors.

the ot her oligpde | g beem Qg SHAte s a8 & il i MLl

repeati ng magnet| c er,”occur due to contam nation resulting from dust

par ti cl es, 9, LR GO0RAE AU LER DELPRER LUC CHRSHRIs1A Ul W dfiRs! ave

medium T
magnetic transfer, then projecting the edge of the slave medium

from the edge of the master carrier, and chucking the projected
portion. However, when shifting the slave medium with respect
to the master carrier, there is a possibility that the master
carrier and the slave medium will rub against each other and
therefore they will be scored. If the master carrier is scored,

it will cause poor magnetic transfer. If the slave medium is



contam nati on has been analyzed and it has been found that there are
roughly two kinds . One kind is due to the interposition of a netallic
oxide. Basically, a netallic oxide is present on the nmaster carrier
surface, and it is the oxide of the nagnetic |ayer material of the naster
carrier. Another kind is due to the interposition of ordinary dust
particles

and.a | arge,nunher .of .dust rticles_are present on the slave
nediun1su??%£gq’Fﬁ t é%gofgéu}ﬁelp Q§§8§t6P cgﬁpaHFﬁdtion vary with the
weat her and season en netig, transfer i.s _perforned. . Hence .
i nvestigations have B éiﬁ{%d’él’mfpﬁ S‘?l V&e@?dw t%lggﬁpgfcgﬁoorht%%? We&h t he

cont am natj on oceurrence period and the eﬂvi ropnent al erature and
< Ergn

te

humi di ty, “3RdaT HaS2pEARTobsET T 8F H AL ST &%t Poritf et
bet ween the contam nati on and the enviro tal humdify. In | ow, hum dity
oV Fonnehie A S b CAROE BY SRk NER A o0 Lo bhees Lite pibsliait Widhy (n 4
hi gh hum dity environnent tae_ | ocal oxide of the magnetic |ayer of the
master ca }If‘?esrucste]e‘?ﬁptaéi BERGr1 R FOGYENLNY, ERE tHAGh AT hatthE PRSP i n
appearance. It has al so been found that a | arge nunber of_ dust particles
adher e t o°®hE*SF ave M Tim dit i Eéﬁﬁe‘ylaﬁﬁﬁ,%é%a‘iﬁ‘etﬁ%‘i iFOTOSLELMERTYY i s
easily generated under a condjitjion of low humdity. Furthernore, it has
2so beentROMAF {HAPSGRAEF ARG 111 BFTREGH haFarey, e neeoRastest i on
occurs on_the nmagnetic_|l ayer surface of the master .carrier and oxi des the
magnetic T3yEF %gr fR8BffiRderfat OFh&REXrdd St 81 PSS ltll’réysﬁgf &'aggnfee

nost of the oxi di zed pl aces_occur at the _acute-angle portions .n attern
formed ontRRGYAE BEICHRY | oFUT ERerhRne o GifoMaSERD AT APGRE M SLAVEy
occurs at the acute-angl e _portians of the ttern,, and consequently, fthe
master caPPRPT R HOHIGHAN A of SER3T8RCs DRt RALIGAn (f FeBArAEed
partially oxidized, a difference jn_stress occurs b%ween t he oxi di zed
borti on ol SERE YIS PUF S SHEGRER G A HHoPEPGAS Skl i 3t (PEEEREYESRE of f
SUMVARY OF THE | NVI | ON The presept,.invention has _been nade i.n view of the
probl ensment i oned a SV%‘.’eﬁCc%?‘aFnbEy?h? 5187 H‘éecgir‘i%ﬁy S5hIPEA S ftelr?éﬂ

present ipvention to provide magneti c transf.er devic t 1s._capabl e of
per form ngh?ré%seff?% c“t"‘{?rfnlsel‘re‘r t%ﬁé’sglgr R \?ﬁ:tl k'i soh?%ﬁl? Qtn};?lesl:e{f élir@%asﬁd

ef ficient ratin sl ay i fro st.er, carrjer. r netic
transfer.JCEF%%E% |r%&éa t|‘a‘c'lstée?11 ,%agﬁlgraglﬁeg'p%gia%d&gl% ?é?bﬁgéﬁé%ﬁgog‘r%%nsfer
devi ce fo%.lgﬂ{gg&gg a master carrier, which has information and recess
nmeans, and a’'s ave'maqi uminto intimte contact with each other and then
applying a transter fighdi{ 0,47 ARSERE LBSLALOEIBALEhddhddIG: Tdts Amgdium
the magnetic transfer device conprising: separation neans for applying

exter nal £0[fgq! 0 £ 09,8l ANRMBIL VAR NGB ddh) Oh iUHY £a SOOE BEl Wickh the
gh the re

master carrier fhrou ess nmeans formed in the master carrier to

separate 1Q%aﬁrﬁé‘tﬂé@ﬁi&"E‘rfahg'fbﬁclﬁ%dpﬁt%%?'éc%@a@d%itﬂ RrlRadtEslaragnsti

transfer device, the recess neans o e naster carrier conprises an

i nclined fage ok 6&1‘&% el af e 1L REEneinkBE EGHEALLY AL HADRQled he

master carrier, a groove or grooves forned in the radially outer edge,

or cutout ghfeEngsk idt Ad8ntAgb &l L YoRWEh REeg8et ThEt BEATSIBIE HORREIRRAY ati on

means conprises one or nore claws that are’inserted into a gap, or gaps,

formed byshhené egesse RaGSuANGL £ FEr SEAYR RSB iR Hrave rldigaPtdin
intimate contact wwth the master carrier is separated by lifting the slave

medi um Wi {DnEBEmARE ol SRt LMW er ¢t A SLhBRERBLEC e EF GRS IRIcIARYI Cé,
the recess neans of the master carrier may conprise recesses fornmed in the

radial ly pgten,pfee of bheomBSHBE %3N the’ pa®tednO4ee ARGt d&nd
radial ly outer edge. The aforenentioned separation means may conprise one
or nore iphectiBRaN0zRles LDt edr §itASERLEGHE NELoR GARNOTs 19ARS mdqarxed by
t he recess nmeans and the slave medium In this case, the slave nediumin

intimate gﬂ&? ek %éﬂﬁkgfrgﬁgt BimEar M ShevSr SCRM HA[LD # HHRE YA ern

conpressed air info the gap or gaps through the one or nore injection
Nozzl es. gjze fluctuation has not been specified. In the case where there



In addition, the aforenentioned recess neans may conprise through bores or
cutouts forned in the portion of the master carrier where a transfer
pattern is not forned. The aforenentioned separati on neans may conprise
pins that are inserted into the recess neans (through bores or cutouts). In
this case, the slave nediumin intimte contact with the master carrier is

Separ e oY UL 00 HRcl g bR £ RALUBLILLD, L 8.0, o, TUGLRBL BT Sl e

af orenentToned” T ecess hea carri t r o

b f d f f

o Ty L 0 TN L G0 AT £ i g@f@pﬁﬁzsf“
i njection nozzle t hat mmuni ¢ ted wth tE§ th&ou h bores i H

cabe. "t her ey AT eir e FhCAACHHDe ESneHEY CWIER P e Rndt 8P L0, FiEals

oy et ot heR o B BECOPHAREE it SPRE B sent | nventi on. there s

N th i nformation andSCEMARPSI ST ‘%?h%?-%%é’eéété‘%% L E= P ThTtiEh Gt her
medi um ¢ HEPRy %ﬁaraé%?%ﬁiqeaérrrf%%'v?eﬁetsrﬁ%?asé%aégégb& HoHeqzanaian -
oot or | GEbTHERS aATERES SFvaCHEA: it TR PREMELGoRd RAGRE: B £ snﬁsﬁ@we
device, the master carrier

o oy T SR B P S heRAPI rakucern R faPad Tl ke

medi um I n, the second nmagnetic transfer device, the separation neans nay
conprise &3Wa1P:di ameter air passage formed in a center shaft which is
inserted into a cenjer, Cgi>leo the master carr % anda,cr nt er hoI of the
sl ave medium and HP&nth b%%%%%ejsne%%%rﬁ%“ ThetSit° S’%S‘&&&r *the

di al | t bet t d t.h I
rodi um 1A TR BAgEC ?“%r%g%&s?zﬁﬁs Fe?*s?%s s bt i Bt eage, 11

e ke i YL B T b
amdlthasbeenfoundthatthetemperature1nthemagnetlctransfer
stephasastronginfluenceonadifference inpattern sizebetween
the master carrier and the slave medium before and after magnetic
transfer. Forexample, themastercarrierhasaninternalstrain,
which is not isotropic but anisotropic. Because of this, if
ambient temperature changes, the anisotropy will cause
distribution to occur in the amount of strain. Because of the
distributed strain, local position shift occurs in both the
transfer pattern on the master carrier and the magnetization
pattern recorded on the slave medium and causes errors.

On the otherhand, it hasbeen foundthatmissingsignals,
which occur in repeating magnetic transfer, occur due to

contamination resulting from dust particles on the contact

surface between the master carrier and the slave medium. The



with the slave medium Therefore, the master carrier and the slave nmedi um
can be easily separated fromeach other. In the second nmagnetic transfer
device, the air passage can al so be used as a vacuum di scharge passage for
drawing air fromthe contact surface between the naster carrier and the
slave nmediumto bring theminto intimate contact with each other. If the
pressurized air.is, passed through HEPA fil.ter_ and undergqe n.ioni zation
process, ??h@%lﬁlré?ggOB %b&e&gﬁ?gﬁﬁegi A Ilﬁieté%i S, oPﬁat%égbrt@?ﬁ?ri zed
air is |lowtenperature gas such as 2 gas, etc rgani c dust, particles
adhering $%6%t Qﬁiﬁ%ﬁ%’gﬁpﬂﬁce @E?&gﬁﬁ Pﬁ%dHﬁngfQFgﬁHQﬁrQﬂﬂf HE Stave
medi um can be frozen quickly and discharged_al.ong with a flow of air. In
The. secont Lo ot e BLGRLLY - thECEroLdRurt S BFFSFRErBaiting
passages are forned into the shape of a wedge-shaped recess. The air

i nt r oduci RS paE SR Sray Ubé 2F6r Pﬁtbsﬁﬁﬁigﬁéﬁ@‘%?tged?%%@%t%%lfﬁﬁF‘the
pressurized air can be easily introduced into the gaps between the slave
nediun1adﬁa¥%él%}roanP%dméﬁgﬁrp§§§§@§§'ofA?ﬁEhﬁﬁsgéPdcéFr98?.t?héhﬁir

i ntroduci ng passages are provided at. two or nore diagonal _positions, or
three or HoFerpositieRsCéqaripasyacidt BErLtASL e the? o andtridft &UFEEE wit h
the aforenentioned transfer pattern. The air introduci ng passages may be
formed by°f ndesti Rarhichem BERI REBFERE, CRohl&dRd&VFe m ST 52 G-
thickness_5 to 50 ,uminto a _gap, between the nmaster carrier and the slave
medi um  Ther FRSEBPTe arthieF RS ndlS QhECRGoVE ATt eY AT Y Hediet e viedtdstal )
corresponding to information which is transferred. 9 The master carrier

i s gener atRd 2R2FON| BRED Repnekifpl&angfsindtr &6 L et | HRBFGr oove
pattern is forned by a stanper generation nethod of fornming a thin netal
filmon theVeahtParsele Parecracnmage ot gt RasSHi Gt &pyhe Zelatipn
form ng t hod éelectrot&&!ng,,etc.), and t he LandG%ioovengattern of .the
subst r at PFEVRBALEE SRR AT HOHAGHBE FENREPENQ 2 TR EPRENVALENITE @ Lt he

oo erent oned S LTLSUCLTg, paseages, e, Prov ded i sl siatle (et
S ave el m be 2 ke ghaved, mon L fecard g Tl U e o 8.0

(1 ox bl ko RRAL L0 THE0R, ) 20004 SOMRAEEIh alotieRt o Sl
ol ! SEARRTPORE 305 RELIPBENL TRgNELa-y S AURRLEd Ty appLoruthel 4 1

appl i od (BomtBEETi TP BT ket Baay e et ety SR e i it
R L T e e R e D o L

(i o pl and o PoRFPBIERR S A | T B ep RS 22288 i 1
br ought i t,00 £ Pt LERLESLORLAGS LN JHASIPSLER KA il i tate, a

t ransfer i s appli in the opposite direction from rectton of

the initi @&n@@?:@ﬁa‘a?%C‘Hhéé)seg{:fi.erﬂm%ii& 10 easily generatedunder

a condition of low humidity. Furthermore, it has also been found
that under a condition of high humidity, dew condensation occurs
on the magnetic layer surface of the master carrier and oxides
the magnetic layer surface, and that the oxide falls off the
surface. Since most of the oxidized places occur at the

acute-angle portions in a pattern formed on the master carrier,



transfer. It is preferable that the aforenentioned information be a servo
signal. In accordance with the present invention, there is provided a third
magneti c transfer device for bringing a master carrier with information and
a slave nediuminto intimte contact with each other and holding themin a
hol der, and then applying a transfer field to transfer the information to
the sl ave nediu the magnetjc transfer device conprising: a separating
menber, i FRY AIMALNTREIRIT MEIEE hdght Raii gt by sOaxWRs 13 Fb\PaBrEtenRingr e
conprises a first shaft portion engaging with a center hole of the master
carrier, ROEetomd dhdhe pattiesh s pad seniseoiedrfdter thiaRasHe fc €AL& Kol e of
the master carrier, and engaging wth a center hole of the slave medium and
a steppedlwﬁhe&f;w&%axaéﬂﬁ@gn t HENEe ridie FRELL PSR ¥ AL drtl PREE 19ddand
shaft portion, wherein the separating nenber is axially noved after

magnet i ¢ e¥hRsied, s dhbhferprcs| AVeshBEFANPFSUSEPREEYEEDS LB OrA digsCer
carrier and held by the stepped portion. In the third transfer device, the
separ at i e RehdepnAdh BRIl Eaeied tliarha b thed efeme onl &f zed eegtlensshaf t
installed in the center portion of the holder so that it is axially
slidabl e come ¢hfs case, it is preferable that the aforenentioned center

hol e be formed when the substrate is fornmed. In accordance wth the present
invention, there is provi dedUMMARYNGF i EHEr ANYENFIQNt hod conprising: a
conveyance step of conveying a slave nedium 11 a contact step of bring
the slave nedi um arthe pessent chryertiont bafnbpaat Badentacvigit kieddle
other; a magnetic f field application step of applying atrans fer field to
t he sl aveP¥ellems asd tilpaadealPeye car¥G & r Bty hdltdl s fhe primary object

of the present invention to provide a magnetic transfer device
that is capable of performing magnetic transfer whose
productivity is high, by safely and efficiently separating a
slave medium from a master carrier after magnetic transfer.

To achieve this end, there is provided a first magnetic
transfer device for bringing a master carrier, which has
information and recess means, and a slave medium into intimate
contact with each other and then applying a transfer field to
transfer the information to the slave medium, the magnetic
transfer device comprising:

separation means for applying external force to the
slavemediumbeingheldinintimate contact withthemaster carrier
through the recess means formed in the master carrier to separate
the slave medium from the master carrier.

Inthe first magnetic transfer device, the recess means
of the master carrier comprises an inclined face or inclined

faces formed on the radially outer edge of the master carrier,



intimate contact with each other; and a separation step of separating the
master carrier and the slave nediumfrom each other; wherein during at

| east the contact step, the magnetic field application step, and the
separation step, environnental tenperature is controlled in the range of 10
to 60C and relative humdity is controlled in the range of 10 to 80RHo. In
the magnetic transfer nethod, it is preferable that the _environnental

t enper at 1& §X9O VEORF BIQBES ﬁorﬁ@drﬂdhgéeorfacwlﬂoy auter edgs, A%56UHPELSr abl e
that the relative humdity be controlled in the range of 35 to 70RHo. In

t he envi rbpreed An thawprdba i eopisgedand t Rerad atamanthipRen 6§PpaAgaoNa

ratio ( a S/ aM of a thermal |inear expansion coefficient (a M for the
mast er cardRe APl gdreOong OFiheke wayEnshen asefinesrhed (8o ffoparhe
slave nediumis in the range of 0.5 to 40. In the aforenenti oned conveyance
step, theohurdrs, domhest hyatheckesesai neaparane|tdhsisdeyeQr@dimor Shal | er)
per cubit feet (= 28.32 X 10 3nB) is 100 or |less and the nunber of dust
particl esslave hmedtthcie shkéwabe ooBtagtovithr §he) mpstesr earkaegddisti on,

it is preferable to renove dust particles adhering on the surface of the

sl ave nedsepabateddy Lifsibgdlghslameingdinn #ith the one or more claws.

Inthe first magnetic transferdevice, the recess means
of themaster carriermay comprise recesses formed in the radially
outer edge of themaster carrier, or grooves formed in the radially
outer edge. The aforementioned separation means may comprise
one or more injection nozzles that are inserted into a gap, or
gaps, formed by the recess means and the slave medium. 1In this
case, the slavemediumin intimate contact with themaster carrier
is separated by injecting compressed air into the gap or gaps
through the one or more injection nozzles.

In addition, the aforementioned recess means may
comprise through bores or cutouts formed in the portion of the
master carrier where a transfer pattern is not formed. The
aforementioned separation means may comprise pins that are
inserted into the recess means (through bores or cutouts). In
this case, the slave medium in intimate contact with the master
carrier is separated by pushing up the slave medium with the
pins.

Furthermore, the aforementioned recess means of the
master carrier may comprise through bores formed in the portion

of the master carrier where a transfer pattern is not formed,



12 contact with the master carrier. In performng nmagnetic transfer, the
slave nediumis magnetized in one direction (in-plane direction or

per pendi cul ar direction). Next, the slave nediumis brought into intimte
contact with the master carrier, and in this state, a transfer field is
applied in approximately the opposite direction fromthe direction of the
initial rrar%%]ifezatfi on to perfg{m ma%ngti c transfer. In the afor.errEnti oned
magnetic & ePLOrREPDtELECS RGPEIE 48T RePRAIMAY &RTPE! SEnd"dBEPT B si ded
simul taneous transfer. The single-sided. serjal transfer is perforped with
the mast SIORENST driefo S FOBMERLCAESH i bR THoSIHE BT he 181 BoES

medi um The doubl e-si ded si nultaneous transfer is, perforned with two naster
carriers FRT¥y FASH YRR MEEAPEAN W ERMBBEIF OGRS B th hBedARFE BT EHETI N t he
single-sided serial transfer, a magnetic field application device is
arranged bh SGRe SRS Rydi Al e hhRE ORI S AdpptnER. the througbubrEeesi ded
simul taneoqus transfer, two magnetic_field application devices are arranged
on both siieRudHndtaet+ANSFEEOR| BPEZL8Sapplied. In the case of in-plane
recording, the magnetic field application device generates a nagnetic field
in a direction paral? 2Ce¢ord®ecei Yeklki bheoPTgs8REalRYaEkiPR apPPERI Mt el y

t he opposite direction fromthe direction of the initial nmagnetization. In
t he case RFOPEIPRAIPEEPAF Rast el hi§rams f§ende vt e fo Ry hReieIfd BRALER a
direction perpendicular to the slave nmedium pl ane. In the case where a
nmagnet i ¢ $3ET LT & 1&5pt pEarnat hopand d 5 levemediypéndpaind ipafiqgpriact
magneti zatjon pattern is transferred to the entire surface of the slave
medi um by" HelVisRFeiatier eRe EBRPagPPhBEYIF trRsfer d idd &M SRaNEABT nast er
carrier or the magnetic field. According to the magnetic transfernethod of
the preserite tAdORTRGHON he toreatt? ne Brdhifast e REGRELEE T bl hgesofti on to
whi ch a magnetjzation pattern, for exanple, a servo signal corresponding to
the transfefPhatt@¥n on the master carrier has been transferred accurately
under the aforenenti oned environnent gl conditions. Accor di ng t ot he
presentinventi on, t RRFHF hent PBRRE PFs?pﬁgéjﬁEFi PTEPEHEL&RYdBYFcEC) 8

equi pped with a master carrier havipng recess neans, and separation ans
for appl VIF kLB TEICT ORERCE (HF SR DSt Uin e AG HHETd PR TRt RRE

cont act V\%th t he rrastgr. carrier through the recess neans to separate the

sl ave meditin $T3RFtHE M8 er carrier. Wththisconstitution, the slave

medi um after magnetjc transfer can_be asik: separated.fro Flhe mast er

carrier wthout scoililnéh‘?h%eﬁﬁggewagg?g?‘gr %ﬁas h& gFkagehené ﬁn{na‘?ﬁﬁg,
ductivit b h d dthe |if f- th t, i

engt heneth  RERbPaeng: £ 8 TRE DR eSseT FURRET G idined o drerint ook ‘Bsdng

magnetic LLANSter; levioe 5.20u1 APer LN SROALALL PR DRANS Sl naRRLy N

pressuri e 0 a radiallTy I'nner contact surtace bet ween € nast er

suri 28441 7G4 Fad corit act master
e g R e s A i

radially &Qﬁ%&ﬁ@%%éﬁg%igga%%mll—diameterairpassageformedjxlacenter

shaft which is inserted into a center hole of the master carrier
andacenterholeof the slavemedium, andbranchpassagesextending
fromthe air passage to the radially inner contact surfacebetween
the master carrier and the slave medium. In this case, if

pressurized air is supplied to the air passage, it is supplied
to the air introducing passages formed in the radially inner

end portion of the master carrier which makes intimate contact



whi ch nmakes intimate contact with the slave nedium Wth this arrangenent,
pressurized air can be easily introduced to the contact surface between the
sl ave nmedium and the master carrier. Therefore, stable and quick separation
of the slave nmedium and the master carrier can be perforned, and at the
same time, dust particles can be renoved fromthem According to the

present i qyery i1ae 1R LAUEIEN | ARed o] A Rist ! @asheb dRkieenks

equi pped Wi th a separating nember, install I'n the holder so t is
| h fi t t th

o a1, AL epc e 60E! 328 8y b égagééhgs% £aBroRUALNO i h 2

di t th th d

centor hol e of the S 58 %34 Wﬂ&%”%t%@}%% E1 807 SRR BeYaR e

first shaftpas :T]’E) oori';ea[&% SSC\QQ&&Q%{ cpr%g‘ rbaé{'aieﬂg f %r}’awtlrf%t alr,

separating ne I's ax a noved a etlc er so th

sl ave mdf%m%essgﬁeg&@%.l{;f%@ Q&g@gw Lebet and. hal dofv he st gpped

portion thi " constitution qU|ck separa Ion e sl ave

medi um ar}ﬁ’eég\?x& ”@étﬁrbﬁgr%%m ?rﬁ‘éob nE’%E?r mednc3ad 'writtnh%g;%ﬁp%r lgd state,

the sl ave ne m can erefore, ere 1's no possi ity “iat t he
sl ave nmedi um wi | | |nt|na e.con st er_,car again
Thereafter, the slggé%ne n1%%n &233| r%ég%dg§¥:tﬁvkﬁéhﬁgggeg%carrler

accurately allgne n “Hahs S per Or e
Accordi ngatp tt}(ar{rﬁrggn%tl f%rﬁse I1;]Eerssmetlh g f h rescer}&p aturlenventlon

during at Teas e contaétts e %%g%e? fl HéDapﬁilca lon s 85, and

t he separati.on Sté§§ envir nnental tenperature i.S contralled in_ the range

of 10 to BOE! & &3%e i'di Yy 3 (Sjrll’tsr oPPEF T FhEPEAGE D916 F0 80RH
o . Thi Sa{c?ﬂ‘{ré@% SAE S e\é%’%ﬂnete@etf?g%g%]@%‘f%aﬁ;n d{j Eulﬁoﬁklx’g 4y %I i nafCLEH.at' on

inthe p hsize and a positional n-a ion due

to the oxige ,of Eszezéli??ﬁﬁ_ 1{1 angr SBEchQ?ﬁggsé%nggwrv]%%@raﬁ% »{1*6% dy

partlcles adhering to ve ne iumcan be pre e qua |ty of

transferred signal's; gam,be, eohancedynli Lhe, JRGPEL GeliaBs oL Method of

t he pr esent i nventi on the environnental tenperature In t he rragnetl C

transf er éf@pem§nepaﬁée' 16 A 1SRG 1ATBR A6 A 1% BOERERNETS ARk knd3el O

45C). Because l'ocal eccentritcity, which occurs in the tran
pattern ofe theJRfLIsHeAdd %rec%%@, th@hg‘i&lﬂfti&@%é&ﬁb%tﬁéé‘si rrrf!a§ﬂb‘é0 the

sl ave nmedium can be prevente nd the nunber of errors due fference

in patterf,sheg Detyeahe theapBsdLrs CAIdIRS Ndhe tﬂ@}b@ce@%@'ﬂi@eﬁaﬁﬁe
reduced. In addition, in the aforenentioned environnen t enper ature range

and the aé&n %@@%‘s&ﬂ%dlhekéhbﬁédhmglﬂ% ?@@a&ebethéeha&h@ 1292 miH 1 Ofn
at hermal | i near expansi oncoef fi ci ent or the master carrier and a

thermal |imngahecxpansh ©roeeihd @a%@ag(e%sbffme e telraygr FEEE UM Tise A rt he
range of 0.5 to 40. Because of this, a relative size difference between the
mast er Caiﬂitﬁéd@@ﬂn@hpagbéh_ij@srfﬁgbuﬁkdu&dé@ henpebabl dotlkargesyoean be
reduced and the occurrence of errors can be prevented. 16 Furthernore, in
the magnepo€itiansf esr stiebee tdre nictatgos i dlidgud s £ epacrld edd rhkfe
range of 10 to 80RHo (preferably 35 to 70RH% . Because of this, the

oxi di zat i e pfdd hetnagnet f6ré ayisdh ehet Hifo raBé et i 6Acditefarafb it batadhesi on of
dust particles due to static electricity can be prevented. In addition, the
occurrence of contanh&atiirointSodieMmedpadsage stney Bé @od-nidieb pumleer tahg

m ssing signals can be considerably reduced. In the aforenmentioned
conveyancg siap, (i piey, ebndushepakic ebps, (8Lth) paf tiicl ekid €% @o. 3 ~m
or smaller) per cubit

50 um into a gap between the master carrier and the slave medium.

ry
and conseguently, Jhe o e; LA SR ymead Lhe amst e \eaiLar £87 b
0d,Q
I C

The master carrier has a land/groove pattern (magnetic

material) corresponding to information which is transferred.



feet (= 28.32 X ZO 3n8B) is 100 or less and the nunber of dust particles
(with particle sizes of 0.5 umor larger) is zero. In this case, dust
adhesion is further prevented, whereby the nunber of m ssing signals can
reduced. If electricity is renoved fromthe slave nediumbefore it is
brought into intinmate contact with the nmaster carrier, and dust particles

on he <lye (ESLA ot (EToYed el bED: Lhe uRbek L. S g8 1 spcan b
311, be OGREILPEC L T ATEL AR L LR S10G Lk oo AR
2ePar 2L o0 1AL, Pl RTHROELL G IHEL £ eV PSR G REE L 2
oL Sl L ATOMNEL G ) LU 8 L2 TGN et ston e
aFoord 10 Lp. & sseebt TodL I of, L RLESOR, LhUoRLIGN. PGt 15 8
PorSpect S, et Shov g 2 TmgneL o draefer device couat 1 UFL o Zeceldl ng

the master, carrier shown in Figyre 5;. , .
where the a orementiongg.air introducing passages are provided,

it is preferable that they be formed when the substrate is formed.
It is also preferable that the slave medium be a disk-shaped
magnetic recording medium such as a hard disk, a flexible disk,
etc. In the case where the slave medium is a flexible disk,
separation means employing compressed air is preferable.

As a magnetic field application device for applying
a transfer field, electromagnets or permanent magnets are adopted.
The transfer field is applied to one side or both sides of the
contact portion between the master carrier and the slave medium.
In the case where the transfer field is applied to a portion
of the contact body of the master carrier and the slave medium,
magnetic transfer is performed on the entire surface by moving
either the contact body or the transfer field.

When performing magnetic transfer, the slave medium
is magnetized in one direction (in-plane direction or
perpendiculardirection). Next, theslavemediumisbrought into
intimate contact with the master carrier, and in this state,
a transfer field is applied in the opposite direction from the

direction of the initial magnetization to perform magnetic

10



Figure 7 is an expl oded perspective view showi ng a magnetic transfer device
constructed according to a fourth enbodi nrent of the present invention;
Figure 8 is a plan view of the master carrier shown in Figure 7; Figure 9
is a sectional front view show ng the holder structure of a magnetic
transfer device construct ed according to a fifth enbodi nent of the present

vent] on, (ELGuLe 10113 A aerplLonal drankndi. s shon g, the shalds siuotur e

of a nagneflc acordi SiTXER eI é’nent
of the prﬁsent |nv%nt|on Figure 11 is an enlarged_V|em10f the essenti al
part of tRE Aof§&YCsfrdlfdre shown in Figure 10: Figure 12 is a plan view
Sreaﬁghgafher carrlﬁ8 Sggmngln F'%”%ﬁ %ﬁé Figur% 13 is %lsect ggl f.ront

g the holBePCSPFAREGFe™bFNatREgREEFEN T ARYFEE1G8Yi &GSt uct ed
according 18v1ded.a third magnetic transfer device for bringing a master
carrier with information and a slave medium into intimate contact
with each other and holding them in a holder, and then applying
a transfer field to transfer the information to the slave medium,
the magnetic transfer device comprising:

a separating member, installed in the holder so that
it is axially movable, which comprises a first shaft portion
engaging with a center hole of the master carrier, a second shaft
portion smaller in diameter than the center hole of the master
carrier and engaging with a center hole of the slave medium,
and a stepped portion formed between the first shaft portion
and the second shaft portion;

wherein the separating member is axially moved after
magnetic transfer so that the slave medium is separated from
the master carrier and held by the stepped portion.

In the third transfer device, the separating member
may be constructed with an end portion of a center shaft installed
in the center portion of the holder so that it isaxially slidable.
In this case, it is preferable that the aforementioned center
hole be formed when the substrate is formed.

In accordance with the present invention, there is

provided a magnetic transfer method comprising:

a conveyance step of conveying a slave medium;

11



to a seventh enbodi nent of the present invention; Figure 14 is a sectional
front view of the separated state of the holder shown in Figure 13; Figure
15 is a perspective view show ng a nagnetic transfer device for carrying
out a magnetic transfer nmethod according to an ei ghth enbodi nent of the
present invention; Figure 16 is an expl oded perspective view of the contact

device shown in Figure 15: .and Figures.17A.to 17C are diagra show ng how
magneti c transfer S Cpoel‘iaocri‘}rg%.enggﬂW CS\}IleO%%‘?‘ﬁE %’é{ﬁ I?l\/@@ﬁlenﬁﬁNTS
Enbodi ment s_ of the%gresegt igventi gn yll. Fer ei_naf Eﬁr be described in
detail. FFgrri®EnoRECatProRetyi EQP6RACENE EFaF8 el (ifFéeparated state of a
magneti c transfer device on%ﬁ ed accor di ng to % first, enbgdi mer%t of the
present invention. FgINgteR PR A NP P LERE T AR B AR FraPSTREt e i n
the figures at the dinensi ons of each part are shown at ratios djffering
fromthe gﬁ?%‘glt%i STGVE TER1He 2REghBEI Be % T &h F8T HviR&e ME dvh 1Pn Fi g.
1, the center of one side of % sl aye rrgdi um?2 with a magnetic recording
portion that1HABGr GBBE2MEgHet e SRFRNSFER ¥ s28Fi gned with the center of the
i nformation carryi ng surface 3a of a master carrier 3 having information
that corresponds tof &SP IGYREEP Qht ESPRRAEANY ISTESTRRAP T L D AEGgNt

i nto physj cal iontact with _each other. Next, a transfer field is applied to
per f or m nbgRefieVEr BREFEP HYOR RAGReCTESEiel d application device (not

shown). 19  The bottom surface of the rrasher carrier 3 isﬂgql aced on a
stationary stage 7,"aaHetREWINRahefidfih SPEL P e edt5hai magaetic

i nformation rrying surface 3a of the master carrier 3 by an upper press
member (bt SRR TH bLgh THRP 1t GBISHRF REP B H SePe REULGRNBCIFRG

magnetic transfer device 1 is egui ped with separation peans_ 8 for
separ at i ngeTRET&FHYE IR FPAnt21B&0n " AT #RI T AMHtte &8t 1A wetR tiNe

T O OBy e QRIS LESRRLer L LS U4 Kiehofg pped wi L press
CarTLen S nd Lhe SLexs JEG U 2o AL el ororkect AR SAET Al - The
the environmental temperature be controlled in the range of 15
to 45°C. It is also preferable that the relative humidity be
controlled in the range of 35 to 70RH%.

Intheenvironmental temperaturerangeandtherelative
humidity range, a ratio (aS/aM) of a thermal linear expansion
coefficient (aM) for the master carrier and a thermal linear
expansion coefficient (aS) for the slave medium is in the range
of 0.5 to 40.

In the aforementioned conveyance step, the number of
dust particles (with particle sizes 0.3 umor smaller) per cubit
feet (= 28.32 X 10_3m3) is 100 or less and the number of dust
particles (with particle sizes of 0.5 um or larger) is zero.

In addition, it is preferable to remove dust particles adhering

on the surface of the slavemediumbefore it is brought in intimate

12



medi um such as a hard di sk having one or two magnetic recordi ng portions
(magnetic layer) fornmed on one side or both sides. The nmaster carrier 3 in
the first enbodi ment has an inclined face ( recess neans ) 3b fornmed on the
entire circunference of the information carrying surface 3a, as shown in
Fig. 2. This nmaster carrier 3 is formed into the shape of a disk, and the
infornationtcarr§Lg %ﬁ{facetga IS caq¥osed of a soft magnetic materia
coated ofCA R 8¢ %pi 9 gﬁﬁ?é?béV@”ﬁb]iérn formed on the substrate of the

master carrier 3. 'ghe outsi de di anete f the g?ast rr carrier 3.is
9 m

_ [0 is |
approxi matel y the SEnBERECIHAPIGPAIRRELE Ve et Iim 2 PhayfemedsBmvier e

transfer information is a servo, signal, .the infornation carrying surface 3a
of the mBGEEFT & B OB eHASr &V d1paPlent PHerbhet &r Ppealfl?%’} CWdsi sti ng
of narroww dth 2 regions extending in the radial direction at regul ar
nt erval SAREGHERE ceNEBE, ABmEneNndE HH HouiaP U ik sd A
(inclined fag&? 3b %s Borned on the radiall ,out%B edgg gortion of _the
mast er c&PRTECS3YolitsFRE PRRESEAF Pt erd P dhd i 5HEESt he i i var d t he
radi al |y quter edge. The separation neans 8 has a gl_ uraljty of claws 9, the
outer endifdt i6n2BBLofdedBhARPEGHOMBERLY ENRVEBPPALEReIERERT OB 1Y i on of
the master carrier 3. Each claw 9 i.s novable in the center direction so
that whelrPEheiRgstericaf i B nd A9 ateRumP2PaF EopPdiRHte t it o
intimate contact with each other, the outer end portion 9a is inserted into
the gap 6Pty the recess neans (inclined face) 3b of the master carrier
3 and the slave nedium 2. The entire separation nmeans 8 is al.so nmovabl e

upward. 1f this sepdr &oRirEEmers {NSHREMPWET T ¢ he DISHR ¥FC
inserted i.n the aforenentioned ga t he outer. end rtion 9a of each claw 9
engages. TR Lars Ko S AR Tk s oty AR TP TRTT HT® CORE LEAPGRLR t he
master carrier_3, a g the s aye,gegiun12 hs sea%rated fromthe gast r
carrier %;a éégépag Ei SAAEERS 18RS SHF O dEG2FERT onE BF T hotBeY 9. The
af orenent i oned recess neans, (inclined face) 3b may . f or med .onl t

posi ti on%h@oF‘faé%ﬁ&nﬁiaﬁﬁlteS P%égpjorél 1ors o‘%or{tr%c‘i:%d\%g‘ &5t SLAE ggp@?%ti on
nmeans 8. The recess nea 3h, in addition.to .the sha of inclined face,
may be f &S i Of)“{”h'e gﬁ&pgob#ﬁﬁ_ﬁtlgg\%,sWeltsq{éepoeusg%raarb%]eoﬁjtl,s etc. The
stationar age 7/ i.s.in the formof a.dis nd .has,.a _ci.rcul ar _hol di,n

Surt noo Perdeadd witn Bk et fFE R uft ShE D APuREl BERRLPRANAY |
bottom suyrface .of th ster, carrier. 3 isheld on. centra orti.on of

t he hol dI%I’? 5’ %s a0 r]TJéecse arpb%’ye ssulcaf\feo NForce:; ;}\ mqq‘éer Insyl,rnflhee— Sulp peeAr %errelsasl menber

(not shown), | §d ta“%a{gﬁx;ergsoé ﬁedﬂé%t}sfﬁhgi_é‘%ﬁ%&bpcggéf#ég'%E&%%&ﬁ%gée er in

out si de gparret er 't han ave nedi r ess vabl e

toward_ansheruud LB Lhe.statLonery stagachilngn wa end-dous, disestion and

presses the slave nedium 2 agal nst e top surface of the master carrier 3.

Not e thal, g UDREL, G35 JERADCL BN RERS of BEcshaxgpIEdhumg 44y ough an

el astic sheet nenpber attached to the bottom surface © e upper press

A ¢ ( e o . .
menber. THe ggﬂag raugm&gm Tshltdzees At 50@%%5&99@1&(51 sispsgicstngge.wm a

rot at abl e sh tion 7b. e stationary stage I's conn to drive

means (”‘%thest%@é"%)iafoiﬁ fahd S LRLA & e m3lAvt 1T ¢ W2, 3P0; Lhe; omst er
carrier 3 integrally during magnetic transfer.
device generates a magnetic field in a direction parallel to
the direction of a data track in approximately the opposite
direction from the direction of the initial magnetization. 1In
the case of perpendicular recording, it generates a magnetic

field in a direction perpendicular to the slave medium plane.

In the case where a magnetic field is applied to a portion of
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In the case of in-plane recording, initial DC magnetization is performed on
the slave medium2 so that it is magnetized in an in-plane direction
parallel to the slave nedium plane. In the case of perpendicul ar recording,
initial DC magnetization is perforned on the slave nedium2 so that it is
magnetized in a direction perpendicular to the slave nedi um pl ane. Next,

J mate contact with the ster. carrier

the slave . nedi,um 2 is.brought into. int

3, and & VIRRLAYE FRBLET o DAS TR 19 1Te POIPG &5t AT ORTTR 0TR £hE
direction of, the initializ] fjeld to, performmgnetjc transfer. 22 The
i or 1 ol SICHIR SIS BRE MR AP BrV S d e the e prppact
silicon (Si) , gquartz | ass, ,alum num alloys, ceram cs, synthetic resin,
etc. The®d P&r&g@esbag{ee‘}‘%dbﬁmtar@ S PPSEET| SAF B REP Dy e BEGREERC
generation nethod, etc. The formation of the soft nmagnetic |ayer on the

| and/ gr ooﬁﬂeeldéttern is perfornmed by depositing a suitable nmagnetic materi al
w th vacuunfil nform ng means, such asvacuum evaporation, sputtering, ion
plating, etc . , a}feRTAYHELHEENIREtLIF RrpRSpPARE T i hgPaksgent

per pendi cul ar recordi ng, approximtely the sanme master carriers 3 are used.
In the case’eRtisnpl Bhe FLevRdPRgivE %ﬁénét PagnpEig &BFPreEAPPoRCgEFHOSe (not
shown), for applying an injtializing field and a transfer field, is

const r ucted B G & NSNS Shalektn Mg B e thiFmegrdtisie wer §etve vépredal |y
spaced ring electromgnets, a transfer field generated in the sane

di recti orFPSraPPPRHN? 2 tdier BERRSACHR AT FRIN 18 the BRATEEY ISRIE kR T 8E6i on.
Wil e the stationar stage 7 is being rotated, a transfer field is applied
on the sIRRRM nEHPRAT ST ERE BREVKASELY dAFPTelDS. afR& eMgGHEONe X i el d
application device ma¥ be provided so that it is rotatable. The magnetic
field apptT et PORSUEYL cEOREY EhE Erranged on one side or both sides.. The
magnetic field application device in the case of perpendicular recording is
constructed of verth?eEPFIIRPACI LPERERBREGYES IS /peh trah eRETRAGAENS Yot
opposite polarities. .The mag%et i&fi el d .applicatigon device generates a
magnet i ¢ $1EF U M3 WG EERPEA SPeTPEhTT Al SRV EBPEA e dam i L MepEasé and

applies it tp the slave nmedium 23 2 and the master carrier 3. In the
magnet i ¢ 13 %hRY &° A @&ar“,s'nﬁﬁﬁesﬁf%?ﬁar BPaRS DRF fdted Uh SX tFrafal ity
Carti or S TECR! T e Vi LR I AL Py FRI20e ™ LR he SRpmet Brede
Sl ave oot URTS SHE Bt FSbar T RO hEBSHe 1 PelPare SPPpsPbetreaiars
stare, CMeThBbr R hEnber B ThErea oRAFT PO MG Sy EPRGATS wth
o um 2 R TR naet B e S R e P s S S R e e T PR
(not “shoud F 2R BT e RS R B b e P B Rl G Tty ¢°
R e A T R L R A T R

stati onarﬁ{ag\t_g.gec%rﬁegegggebgt ?Jeﬁgth'e'ﬁehhi S manner, a nagneti zation

pattern corresponding to t transfer pattern on the master carrier 3 is

transferred and reogEggdaphole MBADELLE LRALAING PORLLOR Bheild Bl e

medi um 2. More specifica the ansfer ! uring magnetic

t f j : pat - : j ial)dn th
transt or BarPas RES IR PRatere £ RN BR L BB R een e Ty Rl 1
ith th 1 I : f i pl : i i H_tal
LD DS PhEMERAME 2o LR £APE O 5 ARG, SRR 0k od D8 e
magnet | Zapl pRck EHE e PUAL AL OLAGY chan1 hhe AARAROT LiPR A cigyer sed.
In the case oOf per pen Tl ar Fecordi ng, the initial magnetization of 'the
I d tt i q i_nitd ti i in.t I th
than the Tander A e Sdet il Srabifedd oEPRRE,) £t sPlatt i e D
k t £ t AN i i ‘
cor T eSPongl P AN L1ABSLEL BB S A0S, JBSLET) A oo et
the press nenber is noved away
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fromthe magnetic transfer device 1. The outer end portions 9a of the claws
~ of the separation neans 8 are inserted into the gap between the recess
means (inclined facet' 3b of the naster carrier 3 and the radially outer
end portion of the slave nedium2 . If the claws 9 engaging with the bottom
surface of the radially outer end portion of the slave nmedium 2 are noved
upwar d, medi IS s ted maste carrier .3, The
separ at edwh‘sjrg}\l/ aﬁ?ﬁﬁ &r#’}"las:er Eﬁﬁg aHachghﬁei a‘é? (R/ee Y oW &P, gned
with the master carrier ~. Thereafter, etic transfer is rfaor i

the af or eRBRATGHAER harfEr SSRELGT ﬂbrtSaPhgefF?EﬂagnﬁBgFﬁgHF%%t 58 EFsws 9

of the se aratlon neans 9 are en agegﬁwth he rada}ahly out ter end,portion

of the sleRREABHISHRERCS PEFVREPANT ELAVENE /UG AT %\?&F&lelrn this
way, the sj ave medi um 2 can be separated easily and relj abl omthe
master cafrfERIQrS tHARI D& qéleeﬁeaepafﬁﬁéonoagr P iy 1S %a%ﬁ’é‘yanéi hi gh
and productivity is enhanced Fig. 3 shows a front vjew of the slave rredl um
separ at edtRe A AT FaFEGRet FRNPARGHOTREA ¢ #1¢hASt Figt RN adddidi fySto 25

a second enbodi ment of the present .invention. Fig. 4 shows a plan view of
the nast P2ERIFLRF. CaR ]Pﬁerﬁ‘ﬂaﬁﬁﬁil ErpMahBEBr device 10 of the second

enbodi nent, the shape of the recess neans .of the naster carrier and the
separation means diA$@PrdtRonteidsPBesenk Vet iGRyobl éhPr SRS SLeR&Chi ng
parts are Erow ded the sane as the first enbodinent, and the sane reference
numeral s BRETAppRIRECLE PRENSARE Parise TReSARIPEE I HitheP §SPFTAd "econd
enbodi nent has inclined recesses Flrecess rrealn g 4b fornmed at fourapﬁosl tions
on the ra8PEPRY. otRera bR RF-GFrafPoh rjrgllln%‘; ’ makes
intimate contact with a sIav ium 2, as _shown in % The rrani;ter

carrier 4"RECRorABALIAES 'E“hElEﬁap%hﬁfftapaFEQODaﬁﬁ‘gF‘ﬁé” mw&ttll?'alal o & ryi ng
surface 4a has a serv attern P (transfer pat At, four siti,ons on
the radi alPye oot erh "éd@?egﬁﬁ)‘? tciacﬁFJcﬁr'thaesl’?Eﬁréf 5&%’{2 SOFTGR éﬁf@@ﬁ@ﬁe Lervo
pattern P,  the inclined recesses (recess rreans 4b are . formed so that they
becone t hARBFEeBIAN FhE TeRiveR MNP 6ubbr i gE = RieCSBRAP AT bh SRERE DAL 1 1

t he second e odi ment a urallt of inj ect|o ozzles 12 (only one is
shown). TH&E ?e‘?e%‘f'l‘?:lrlf}b Jc"?ocgtl 19 S5H yaeva?cﬁ“ei Wt i GH R0 2R PES | é’%ﬁ&é‘m e

dth h h
car i or A aNBSIRST g&n’%}%@y?b%?ﬁ %35(02% e RS .
4 t.h 2 nt
cach of hot PR T Ve%ﬁgﬁ'aggkéggrf% e o ndacay T B pF s elirbe so
that th t f f th
i ny oot ont et tReogp D R Bla¥Rinat L RonE SR8 4 080 1w I*é’*%hiié“%%&serr"m )

(ecess TR A d 6, LRI S, e Rt s o

second e”@?QbT@”Ana quick separation of the slave medium and the master
carrier can be performed, and in the separated state, the slave
medium can be held. Therefore, there is no possibility that the
slave medium will make intimate contact with the master carrier
again. Thereafter, the slave medium can be easily removed from
the master carrier, and consequently, the next slave medium and
the master carrier can be accurately aligned with each other

when magnet transfer is performed.

Accordingtothemagnetictransfermethodof thepresent
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provided with one or nore injection nozzles 12. The aforenenti oned recess
means (inclined recesses) 9b, in addition to the shape of an inclined
recess, may be forned into the shape of a groove, the shape of a bore, etc.
Note that the slave nedium2 in the second enbodinent, in addition to a
hard disk, is able to use a high-density flexible disk. According to the

second embogi pent., the. | nj eqton pazzl 6,42 of ;Lbe separation nPens il

i nj ect conpres he C sSurface ave hedium 2 and
t he naster CZFFI ave d um 2 _can _be arat ed

casily andPPLEFaBE)™ PERPY hsnﬁaﬁ%r SERRFAGAOR RECRoUERSAERGTeCoAdd, Thus,

ti ff hi d duct t h 5 sh
por Spect | VETRPEREDH ot EGHEEPL LEFaTO R ia%%g%@fcaﬁé‘qc?ﬁﬁ%gdar&%sa oo a
third enbod nt of th t : f th
st or CaRPRARS ¥ REMRRGIAERc: Fhrereowali £t BofBRTE ne Y 6OBRBSA ment.
the shape of the re%efg nmeans of the gaster carrie and %he se arati.on

means ar e“8i'f PEFBRE f PRGEELERCEN8 T FFEPTENBBA] HEtPQ PHlﬁ& parts

are provided the sanme as the first od| n e, reference
nunePaIs the BppFrEa PbZFhéngaﬁepﬁﬁﬁFéOna$eéhﬁ£gt %a?éaéFl%nrn the third

enbodi nent has four
contamination due to the oxide of the magnetic layer of the master

carrier and the dust particles adhering to the slave medium can
be prevented and the quality of transferred signals can be
enhanced.

Inthemagnetictransfermethodof thepresentinvention,
the environmental temperature in the magnetic transfer step is
controlled in the range of 10 to 60C (preferably 15 to 457C).
Because of this, local eccentricity, which occurs in the transfer
pattern on the mater carrier and the magnetization pattern
recorded to the slave medium, can be prevented and the number
of errors due to a difference in pattern size between the master
carrier and the slave medium can be reduced. 1In addition, in
the aforementioned environmental temperature range and the
aforementioned relative humidity range, the ratio (aS/aM) of
athermal linearexpansioncoefficient (aM) forthemastercarrier
and a thermal linear expansion coefficient (aS) for the slave
medium is in the range of 0.5 to 40. Because of this, a relative
size difference between the master carrier and the slave medium
due to temperature changes can be reduced and the occurrence

of errors can be prevented.
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27 t hrough bores (recess neans) 5b fornmed in the portion of an
information carrying surface 5a in which a servo pattern P (transfer
pattern) is not formed, as shown in Fig. 6. The information carrying
surface 5a makes intimate contact with a slave nedium 2. That is, the
master carrier 5is fornmed into the shape of a disk, and each through bore
(recess neans) 5b ifug

or d between _two_adj acen r%d'al rfio in the
serve pattern P. The é%p AT on h%a%%ezﬁa?ﬁeﬁha %ﬁ?r %8ﬁb§g?ﬁénpﬁﬁas a

St at 1 onary st BhE PARGAFE LonnaREEaLtBlarhv et tnaE ShonR) P0b Eha
brof ot e TFORTTHBL ¥ ofy it FABHMd { RESRASREr CFTT 617 CErirRAGLRAD: Aot e
o R UL oL BLn s PR B S ELLSEL e L Qe Loe okl B80S

projected, fromthe through bores (recess peans) 5b, whereby the sl ave
medi um 2 §¢5 R %?ﬁﬁhéot55a¥é8e§ %?tfﬁgléﬁsﬁ?%d¥%&F iSidesh ahf is

separated fromthe master carrier 5. The segaratlon,neans 21 is praovided
with one ¥hbte pushPngeBUFrprRe 25. CAREBIAPAGIPE tRePERVERTERDEANENT
the slave nedium 2 is pushed up_after nagnetic_transfer by the pushi ng-out
pins 22 ofPeFRiQEpalBei BRVRBANSI 2A1SFANENFIIRAYS CRE SraFelfedrufP2Ycan be
separated easily and reliably fromthe master carrier 5 without being
scored. THESYC%perating efficiency is high and productivity is enhanced. 28
Fig. 7 shows a perSfe%%#%e vi ew of a gnetic transfer device constructed
according to a fourth GdereRensf ks FPEYENANCARVEREP ot RETYMRe IsRows a
pl an view of the master carrier. In the nagne%ic transfer device 30 of the
third enfdd rBREEHHESRYPEL R E T Y2828 Sndah g BOY ABAARSE &PaPEPEF and
the separation neans_are difgesentiated froamthose of the first enbodi nent.
The remai F8%h Far4%: 3¢ eXptBvited e ChRF d&5hénd t&¢ Brpb&rneht JUsAd t he

sane reference nunerals are applied to th ane parts . The nmaster carrier
6 i the POUFLA SHOOH TRE THA€ 1Foft 288r T or- Bl ROt dREdeE) (TCES medfis) 6b

f dinth ti f i.nf ti i f i.n whigch
BRI AT N MR ORI R R e
i nf ti ar ryi . f 6b K i ntd itact with I d

"o 9B 00 30 R TR BEOLAEL M UL g

CoET 5o EAS S BULRU KLE5ERS TRENRL AL S5k MR B g gl Lot o

edge of t%e master carri er e separa

means 31 f.:}Qe trpu%es%é)f‘]ré%'zteir@dia%ﬁh&ggsgﬁr?hgﬁ.@g &X fkge é%ﬁfﬁ@%’egfihnp%JQ@ 32.

The pushi Ag-o i'ns arée provi e radral er end portion of a

stati O”aré’?xﬁ%ggﬁﬁh%%dcr?é u@??%(ftrﬁdssti%éjgi%ﬁ?fg%%% k(é‘?&rt?}@&i“’?)edﬁ%!ehhat

they are sl inserte nto the sem<ir ar cutouts (recess neans) 5b

and projected fro”‘theéﬁ%ﬁﬁ“ﬂﬂ§§§?§¥ldﬁ“b ﬁ”Défwfﬁﬁg 6. The upper end

portion of each pushing-out pin has an 1 ncline ace that becones higher

tovard the radiallypoutgteghde gvehetBn' #ilh0be’ aelBRinkd 1hNeutRAEE end
portion of the pushing-out 29
detail with reference to the accompanying drawings wherein:
Figure 1 is a front view showing the slave medium
separated state of a magnetic transfer device constructed
according to a first embodiment of the present invention;
Figure 2 is a plan view of the master carrier shown

in Figure 1;

Figure 3 is a front view showing the slave medium
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pin 32 abuts only the circunference of the slave nedium 2 and does not
contact the recording surface of the slave nedium 2. During intinmate
contact, the pushing-out pins 22 are retracted into the sem circul ar
cutouts (recess neans) 6b. After magnetic transfer, the pushing-out pins 32
are projected fromthe cutouts (recess neans) 6b, whereby the radially
outer end i o] aye Lum.2 i he 4RREe £Nds of

t he pushisrlgi?%%%egfinétéggaé ?smggg!g'rﬂg}ceglrépg%%t hge'#r’l@sté%grctoggsrrl er eGQe. The
separati o 1.is_p ided_w . or ing- | ns..32.

Accor di ngg?ggfﬁjzn OE!I’)tﬁ é%Sg:arrgm),%Htl ﬁ’ggF agifgIE Irh% %tse gsrqu:ng%é’or t{]Loonn’of t he
slave nedium2 is shed up after _Jymgnetic t sfer. hy the pushing-out pins
32 of the separati g%lg%ﬁ%sg . ?rPJt%r?sVlv%”y,o %glesl%aavste%eﬁ:e |alfPI:11frc%%Ot¥Verl

separated.gaﬂl £an reliably fromthe nmaster carrier 6 w thout being
scored. Thus. %e‘?a Ing efficiency is high and productivity is enhanced. As

a modi fication of the third embodi oent, asmRSLERLCanLLCL 12, WHGN fas,

t hrough bores (recessgneans) Bp? stk 38 fjhg? Showni'nm FigQ. 6 Can e
enployed._In this difi.cati,on, the separatiaon _neans,.(not_ shown). has

T ot o adasFas, ERRPeReR: B8R et eheh R THIBL G Borde s ecess
nmeans ) 5b an&.(grovid d ﬁn a stationa(’é t.age 7. After magnetic transfer,
conpr essed AP RSN F nPF ofillEe B F5 S e 1OVEPE LY um 2 t hrough t he t hrough
bores (recess rreans%. 5b_fromthe injectiaon r}o;ﬂees. .n this manner, the
slave medium 2 is sepaFhfed 7 B HE nESTerCcdrtS 8P ECF%G T 19 %S0 The

hol der structure of5amagneti c transfer device constructed according to a
fifth enbodi heRYT5f °f he present 30 invention. Note in the figure that the
di mensi ons of each part are shown at g ag&ig disffecrti.lQ]% fvr.%r‘p tsheowa%t ue}_ﬁl

di mrensions. In the nﬁ%‘ﬁ]é?i ¢ transf 8FPa8VreeP20 " ERdvin Vitn TR g. 551 tHhe Centers
of the sl rfa I i it i.c recordi

portion tlﬁ%?n%ﬁﬁ(térggéggﬁggné??g%ﬁrgﬁgggf%éf\gdaItgﬁc%r?re%vq\}ec‘{ htci fe égoen tg?s of
the infor i ryin u of, r. and | ower master carriers 43,
43 havi ng%%%?%% I[’oékt gg?‘ E%rgggzlﬁoﬁ&g%?’glg%éer vo signal, etc. In this
state, they are br pnto; inti 0 i t.her a
transfer field is g%%??]é% %ol%)gér f%?énﬂ?n‘glgér?efo% tmretar?lsafcgé%%&%aﬁﬁfgrng?%é”}i el d
appl i catijgrq pf%llfg gnot shown). The bottom surface of the |ower master
carrier 43 i e by a lower holder 44, the top surface of the upper

master carrier 43" | h I A5 . I j 42
i's sandw ched bet vmgﬁglflﬁ%cbn?sét g%%@?ﬁ%%% %?’nécnglfgp.ghéﬁgggat a(% rI'Egﬁfgielsl{nave

medi um 42 usest @rdi §K- S hARRE PBINGL fs FEC YA NG MRAJHDRULY a3 hanfy di sk
havi ng one or two magnetic recordi ng portions (rmagnetic |ayer) forned on

one side g5 Bothrehdespokingdd biroRne! becurper iRt auar, hol ders 44, 45 are

integrated into a spigot structure and further fixed with fastening neans

(bolts, etc. ) . The;geptac) isW fsace ikelaneeRohbamd shealied vhé ket s
47, etc. The magnetic transfer device 40 is provided with a center shaft

48, whichstsubpseet 8f 4 Hiydde; € antfls o e vifcd RO MBIt LRI RITRINY 43
and sl ave nedium 42 to align themw th one another. Wthin the center shaft
48, therecgrge piv¥hdeflbaddhent of the present invention;
Figure 11 is an enlarged view of the essential part
of the holder structure shown in Figure 10;
Figure 12 is a plan view of the master carrier shown
in Figure 10;

Figure 13 is a sectional front view showing the holder

structure of a magnetic transfer device constructed according
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smal | - di amet er passage 49 in which pressurized air flows, and branch
passages 410 communi cating with the contact surface between the upper
master carrier 43" and the slave nedium 42 and the contact surface between
the lower nmaster carrier 43 and the slave nedium42. It is preferable that
two or nore branch passages 410 be provided at equal intervals in the

ci rount erent] al g LeEtLONL81nLRE SENLEL SBLL 5.6 shagn in Figs . 10,

11, and 1 & Inner-peripherres o ent &r hol és 43a of the upper
and | ower naster c r|ers 4 and 43,.we air i duci_n C sses
my be Tormed in {HA L & lsuéfa%%tbarageﬁrtfﬁﬁ T haditreBarrte

and the slave me n142 nd t contac .surfa bet ween t he | ower naster
carrier 4%F%ﬁﬁi? ?a%% ﬂ%ﬁlﬁ 43, an tHBE Flﬁ§Strated exanpl e, four air

i ntroduci ng recess 413 § formed at equal |nterva S i.n opposition to the
branch passages 410§qur?ﬁ£ maSt 2rPThYPT FLva3vigy S ﬁHlPﬁe smﬁgge%é&iunt42
are brought |n£o intimate_contact with one another, the %rall inner end
of the air*3ht %Hu‘é?hbc?e‘é‘égscﬁiéytageg%é B‘F‘&H@ﬁlﬁa%é‘&é £F0 TS
center shaft 48, and the other end extends in g%e formtoward the sur face
of the sl3RCHEHRANT2A220 TREEH }br%@EBF‘H‘EHtaFF\A@ P& SeRoduvEd teaSil y to
the contact surfaces, bet n the master carrier 43, 43 t he sl av

g o Note TS LB o PBdCrRg TR e Y ¥ e L CPB AL 4
wedge shape,, may be forned,into i e shape of an inclined face, the shape of
a U grooEVEEe. Sh%%nthathgagsu zed" |r can be introduced easily to the
cont act surfaces bet ween tg] ster arrler 4 43 nd the sIave
medi um 42. The air jH{7Po% ﬁbtPe s%Ee P T Pr o% RGIGF TG e
diagonal_@osrt ons, or at thr e or nore positions equaIIy spaced. In

addi ti on, t?ﬁ? et 17tP2H Bfﬂﬁ fecesses 413 are formed in the radially inner

regi on |ns|de atr radi al
ex?ending portionsaﬁﬁéféepf éﬁs&grgggt?ggﬁﬁéggbhgﬁggﬁg&Eﬁg%not |nte¥fere
with the transfer ttern Furt arr |ntroduc:P% reces

may be forned in th MROFHPENET P %rpé’r?cs ot MY RE %88.% eﬁfﬁé?%%ﬁ. ons
of the ste carrle 93 43’ tha |nt|nat% contact mn%n:the sIave
WEdIUﬁ]Zgb 41% Petﬁlﬁlane ?ec ?ﬁf % AEPR& tfwnagne |za Von s

perf or ”eqné’&&r{% el%' réFQt N4 8 ha t#:'n%tt]lé tkép%%?%ecﬁé\heé’e c n%@r‘u%t%' 2ne

di rection para ave e case o er pendi cul ar

recordi ”%c&@f&l nged a”?QPQ% é’ﬂnér?t R Egéﬁf ?%fhﬁ] eor{md' P, r2n SO

that it is |rec I on perpen ave IU

pl ane . Next, otr}sgtgglevrs Y sgrggggrl@ro' gatrgt etfggto wth the

master carriers transte I'S app Site

directi Ont%@rﬂﬁé‘%l‘?derr?s“fdr@ o?ff bl Bgrk% aké lﬁ‘cQwrfx'aBJ 94 4tQ Refi¢re-Tagneti

transfer en nmagnetic transfer 1Is orne is preferable that "a

housi ng Pﬂféﬁoﬂhélécgﬁah”d?méﬂSHUHE$tate to enhance the degree of contact
between the master carrier 43, 43' and the slave nedium 42. To cause the

housing portion 411rfqRenhinatYaciistal edine I8 beadisamet gr Pa$§@99 49
may be used, or an additional vacuum di scharge bore (not shown) may be

provi ded. cémee%ﬁen@ s9hetdie SubaVER& ] Oh zt e LRSS Rl gl 1 ere%oé%tm@S
uses nickel (Ni) ( silicon (Si) , quartz, glass, alumnum alloys,

ceram cs,ps¥Pi Bt tRat €8hBer§bEs ﬂ{aﬁhée%grce%%feq}t ter 31aQnidhe Wuhstiate is
formed by a stanper generation net , etc formati on of the soft

magnetic tayeEr Ut the ﬂr@wﬂwﬁ%ceew%a 4 8r PEEL QENBE JD¥a $6PP a1 @ ra
sui tabl e magnetic material wth vacuum fi'l mform ng neans, such asvacuum

evapor at i 9, s PYE t £ F Hemat 00n PLIALE b r & Sponds %&'@téélgzdf%tl@%l elege, IN

in-plane recording and perpendicul ar recording, approxinately the sane

master cafhi@e{ss 3, UEE% & Pe & ERASE it d Bh@'s@@%lr@Sﬁfgbﬂgdlﬂ}h%a%gnet' c
field application device Kot shown)’, for applying an initializing field

and a traggsféer, f'Nﬂt |5 tf‘x%ﬁ%fé&l“ﬁ%lcﬁ derddaldy 2P3REF i hagnetic

el ectromagnet s. the verti l'y spaced rlng el ectromagnets, "a transfer
field ge M, t,h e | 0 llel to
t he datan§¥§%ﬁgﬁrrg t?o 86%??% %EEQED%EPQ |o£e?€ﬁ3$§£3§k§4%h§§&gre
being rotated, a transfer field is applied on the slave nedium 42 and the
master carriers 43, 43' . The magnetic field application device my be
provided so that it is rotatable. The nmagnetic field application device my
be constructed of a permanent magnet afPanged on one side or two pernmanent
magnets arranged on both sides. The nagnetic field application device in

t he case of perpendicular recording is constructed of vertically spaced

el ectromagnets or pernmanent magnets of opposite polarities. The

magneti cfiel d



34 application device generates a magnetic field in a direction
perpendi cul ar to the slave nmedi um plane and applies it on the slave nedi um
42 and the master carriers 43, 43 . In this manner, magneti zation patterns
corresponding to transfer patterns on the master carriers 43, 43" are
transferred and recorded on both sides of the slave nedium42. If the

housi ng p@ﬁawt%lsaéfé@e B AL 4 RLE pLET RORSLLA df 20SLELorLl

pressure 1 n housi n IS returne erirc pressoare to

cave, the ERaProaratd %é%\é@ﬁ%ﬁiﬁ e Lot 2 R HPessur e

in the hou5|ng ortlog 411 to%g qgspherlc ressure.s hereafterr ressurlzed
air for s%% ti ﬁgsPﬁ agFa%@ dt ﬁﬁj%ﬁﬁgﬁﬁﬁte Y& PBPST48IC%3 i s
supplied to dlanet r__passage 49. The_pressur |s SU|tab

sel ect ed, g% 8ﬁd?%% SR é£1 3% n508t§%55$ﬁeé? (e SrHave W§8¥3W142
and naste& carriers 43, 43" , contact strength during transfer, etc.
According”to the fifth enbodi ment, the slave nedium 42 and the master
carriers 43, 43 cap be segaﬁateﬂ eaS|I nd.reliably wthout belgg scor ed.
In addition, in th B8 sBABPChAG] ﬁa{‘ﬁée eYhFFo:‘ju&FnSqPéBBSS‘e§’lE t he

bor 1 oductLon oL 553%%%%%ea‘ig%isLa%é#%ﬁlﬁé’”%%Egﬂ%&% %5%{%%”2 Seirth bR
efflc!enc %h and §§0d§Ctl h ¥ is en anced s g gssurlzed air

suppl i ed rbﬁgh fhE FEREFCESWY B@rmii efhgaﬁfégﬁn h gﬁtpéﬂne§lglso

I bl h d lied th h.th

ol der a5 EREECE 3 Shos civ RSLaRHUCP PG, tF £ i S Bl A amPsT ) dovs ce
constructed_according to a sixth enbodi ment .of. th resent |nvent|on Fig.
14 showe [ %?%i&lagt%rcwﬁé%m%t LGT i PRI ST TRSEey f§r o 1
the f t { t t ff
from t he SR UHRS of HERS BRESUR P (HirFaThaliL s aé?ﬁlst% GaF. S Bl o
Fig. 13, the Center§ Oflg%%ﬁﬁ'lumeéég%%ﬁéﬂ ﬁggtfcrg%or nﬁéd

magnet i c recordlng por i under goes nagne &t C &P CAF

w th the cepl grssOln el RLOATELLoR SALTYL aghéurfvm% of. g%ogec%@%m ver

master carrlrers alngln OI’I’TB. al corre 0O a ser

si gnal , ekbr%LBnEhkgﬁghék? .tggérzr%ogﬁgﬁggbooﬂéo h%%'%%t%o&%PEﬁEkz“‘th one

another atr Ied per orn1na netic transter by

a magnetic field apphl :ﬂéé@ﬁefgé(%ffeé r@tléf{g]vglg e%totdqme%% egf the

| ower master carrier 53 1S a | ower the top surface of

the upper; gast gL %ﬁ&k!gf%égsshéaHEEQMP@bEME&Bﬂ%ﬁmﬂgﬁgffe5§rc§ﬁ@e&%%d%'ave

nmedi um 52 1s san mnche etween t master carriers 53 and 53" . The | ower

master cagfidfe §§fg§ﬁa%1%%né§fr§|ﬂﬂln§ sR3&akR 34 5 2GCORERA 1910Fi!;0']2 Nat.g st hat
the sl ave nedium 52 uses a di sk-shaped nagnetlc recordi ng medi um whi ch has

one or t“RaEEGBGEEErEQQOBdHQQfBQﬁEHOEﬁtE”@ﬁ@eEhSFEaﬁ%rh heuwed .o epe side
or both sides, such as a hard disk, a high-density flexible di sk, etc. This
slave 36 information carrying surface 3a is composed of a soft magnetic
material coated on a microscopic land/groove pattern formed on
the substrate of the master carrier 3. The outside diameter of
the master carrier 3 is approximately the same as that of the
slave medium 2.
Inthe casewhere transfer informationisaservosignal,

the information carrying surface 3a of the master carrier 3 has

a servo pattern P (transfer pattern) consisting of narrow-width
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medi um 52 has a center hole 52a smaller in dianeter than the center hole
53a of the master carrier 53, in the central portion thereof. In addition,

t he upper and | ower holders 55, 54 are integrated into a spigot structure
and further fixed with fastening nmeans (bolts, etc. ) . The contact surface
between themis sealed with gaskets 57, etc. The nagnetic transfer device

nsert o0 TS The e EEY g5 F%L*aﬁ??%Jﬁ%ﬁ%%l%ﬁﬁi%%&ﬂﬁ%ﬁ%ﬁi?lSend

i ch T THEbrERS TRVt ne A A FO Vefj%% i e S0l BT, 52’ ana
thom The! o +%?$%rﬁ$§n9§3l%8fc?'§* ﬁﬁ"a R ks N
Soa,  and & HripBad %%P??%?l%g%awé?d' BE PEFED St T £ G808 2ha  tho

second shaft portjo b,. The se atin er 59 is axially novable with
respect t%ﬁ%?é?¥obﬁvaﬁ | Rf %ﬁg $ﬂ£nyPg?rs%§9? portion 59a engages t he

t hol e 53a of the | t 53 t.h
por t1on 59 engages %ge%%ﬁ%&%ibﬁéaé%é bF o R ST oG o 897 STHE"S1 epped
portion 59c can abut the b %}ﬁglsur of t.he. C|rcunfe entlg edgg of the
center hd?eteoLYf R ]sqrh& dfé 5% Byt | %eglr}’%gcﬁlert tPaféfef® % shown

in Fig. %; t he, 37 nter shaft 58 (se ra;g nber 59) % a,| owered
posi ti on, S5 th%ns?%p Tﬁﬁ???ﬁ?%ﬁﬁ??%pgt agh IbﬁeWOYﬁﬁ et hB top
surface of, the | ower nmaster carri e naster carriers §ﬁ8P§3 are

hel d on CHE (TRIGE SHrfSiaebrq ﬁ§a|tom?nh5?aéva%‘a o3 TR ATpieh Fhes.

¥?f§$j2héﬂ{m“%ﬁn§§gr@f S%ﬁégﬁﬁb&#t% iR lmﬁ%%?ogét&" OOl e AR tghlb

53 53. .T 52

onaagt ng e Seh B RPECABR PR SR ARRETY RE Bert e ofm o B MV RRE

upper and I%ger holder ﬁ_and C%Io§g q§§pm§§gg§hé£¥£bgr @%E%EEQIUHISZ

.'L
are sandmnc 2d"° Betteen Te Thas er ¢ rrlers ranstéer field

I's applie éx‘?e Riga 0l imgff%“ Enﬁ%”%g%ar%ﬁe&ﬁ%&éﬁg Of; d %%FZI' aHSvhB?Qrd' ng.

initial nagne 74 |on i'S per sl 'ave medi"um so t

magnet | Zelg?'gr&” 'f&fl Cu? rx%cctdloq{‘mBQBQ'a! f% R\B% w4 AY &1 TRdiginplgpe. | :

t he case perpen ecor g, Initira etl Zatl on Is perforned

th I @
Bgrpeﬁd?culafﬁggh%ﬂH§§Fggeggggfhﬁpkﬁgﬁggnﬁb§feghétran Q%P%F ng g%plled
|0 the ongosiiendbigh!boOnblomLtheLf! Eﬁ&tEQQvemeBEuh”bt?éhh | ag1fi ghd to

perform nagnetic¢ frans en nagnetic transfer is per d, it is

preferabl eni hal+ @ DOHSI NI WRRH 00 sk echPrieYas UURSERE %ltaQreeHQéBQﬁ t he
degree of contact between the master carriers 53, 53' and the slave nmedi um

52. To CaysfstQQpQPHgéangeﬁlt LAB maditke E@r!r'ﬂe% wacuum state, a vacuum
di scharge bore (not shown) is provided. If the housing portion 511 is in a
vacuum state 38 The separation means 8 is provided with one or more
claws 9. The aforementioned recess means (inclined face) 3b may
be formed only at positions corresponding to the positions of
the claws 9 of the separation means 8. The recess means 3b, in
addition to the shape of an inclined face, may be formed into
the shape of a groove, the shape of a cutout, etc.

The stationary stage 7 is in the form of a disc and

has a circular holding surface 7a greater in outside diameter
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after magnetic transfer, the pressure in the housing portion 411 is
returned to atnospheric pressure and therefore the upper and | ower hol ders
54, 55 are separated fromeach other. After magnetic transfer, as shown in
Fig. 4, the upper and | ower holders 54, 55 are separated from each ot her
and the center shaft 58 (separating nenber 59) is noved upward in the axial

di rection., The ,upper ster_carrier ' ,.along with the upper hol der 55,
is sepanaQﬁpf?Qé;T%%ggﬁpcgﬁFigﬁe Ofaﬁﬁ%lgﬁ%.% n%%f€ﬂ$%29gcﬁﬁ?h@a8 fRér
hand, the_stepped, paorii 59¢ .of the separatin er .5 buts the bottom
Cart ace GTETREPEL BanPERBTT i A58 R 1t REEEAATFE HaTe edsior Bhe artve
medi um 52 and separates_the slayve nedium 52 fromthe | ower ter carrier
D5 Thas 15 BY pRUer 08 Fatiram oy by srah YT LRESF I TREE! SRokar 1 er
53 and hel d by the, st d portion 59c ., Thereafter, the s)ave nmedi um 52
ot o e theaharal FErR 44 e PR Ea By ERANUIR e € Bp ek o
conveyance neans, . an adsaorption pad enploying Bernoulli's theorem  a
mechani calrnqut]:,SJélec.dl'laﬁ%etr% é:(r)riaé‘l tg’le gﬁh)év JB%??‘&IP f or! ‘B LEESt BEMERE T i er s
53, 53" uses nickel éNi% .. Silicon (gi% , quartz ,glass, al um num all oys,
ceram cs,T3yM ¥Rkt FRYrRd BbeE. avTRdI SR WgFB%v@tBEP BERYORCEAE Jubdt PRte is
formed by a stg. er ggneratlon net hod, etc .. The_ formation of the soft
magnet i ¢ YRV IORCYRe BRAF §PBoRIpREEEFRSI ERFePt8Y RelieHy UBefodPRiRG ta
suitabl e gﬁgnetic material _wth vacuun1fiInnfo;gingFFeanﬁétsu h asvacuum
evapor at i O% SPRIRFEAGE PHACRY RAHETL SAFTLIeT & pl HONg théthsde gpper | n

i n-pl ane recordi ng and perpendi cul ar recordi , _approximtely the sanme
AR P8 S T s e A i o B S B e

magnetic field application deyice (nof own), for applying an initializing
Frora andieet e faPied (Sorbe HeEBaMori GERee cof | pRbed PrRgS
electronﬁgqaﬁs. Wth the vertically spaced ring el ectromagnets, a transfer
field gedEr®®0"in the same direction is applied in a direction parallel to
the data track diregtipn, Wile the u r and ] ower hol ders, 55, 54 are
bei ng rotated, a t ?@E%Fsrtﬁﬁa%ﬁ%c?gﬁﬁfsfﬁfﬂt%%%é@rta_@sgﬁg@rmgilsﬁg the
master carriers . e.agnetic e ppl i.cat.i on devi ce nmay .be
provi ded ‘%Jotlf haatr?i%a?gb}%t%}f‘%gf e‘?oﬁif"feo’?'raig et i@elfoisé:la lz;?_rg‘ﬁ'lriycéi':'tti‘—"é’ﬁ3 evice may
b oS! e R Lo BSLIIEN IINEL ALEANAT T ARE 81 5 oL g peggenent
he case e r, ,ec I i St I fi.v | I ed
t Qia\fgﬁl@%'l%'m ALan 1{he Hégkgg ca?rr%.%r} 3 lkk%‘e%‘}a‘i ly §&}ir9<$h\a¥;n%@§%
el ectromagnets or pernmanent fagnet's of ‘opposite polarities. The _ _
nagnetlpfﬁfgg ?@pllcatlon device generates a magnetic field in a direction
perpendi cular To the slave nmedi um pl ane and applies it on the slave nedi um

42 and the master cALripLscade 83 infGEORD! PECbRALNE SLYLRIRTDR TNt shown

in Figs. 13 and 14, the slave nmedium52 and e master carriers 53, 53" can

be separ ghed,eastly;aAd; & §ld APL Yk tHPYh b AGSHAKEAN SNs@ddidd O, ;i nce

the slave dium>52 1's separate%Tl romthe master carriers 53, 53' and held,
there is no.pOss,Ohlid Ynt fAlp 1416 Slidve TRl Ya-221 84 o %Fllaesrfax}}é)mteﬁguﬁﬁﬁ er

carrier 53 during conveyance . After magnetic transfer, the slave medi um 52

can be easidye! empy et d0-asd rom SO LIRSt 1 &r  FARSEQEnGSVERSL 291 - pEhus,
operating efficiency is high and productivity is enhanced. Wiile the

separ at i ng, JREPLY 2690551 § WWIREL HE EBAnE Wibhet hedsant ersshafdt 5& iist may
be formed separately fromthe center shaft 58. In addition, for the axial

movenent lghe; $68ARA HPCERIBALIherdl) B12N L6 LRREN JRYADEn pISkal | ed

instead of the installation of drivé nmeans. In this case, the elastic

menber i syaEgedeid & SRPAALIAD 20k 5 85ELOFh £ WS, LR SAAUE JHRAHANE R4 ¢S

separated after nmagnetic transfer, it is"urged in the separating direction

so that itnispseparatgd-and hel dnaFyr thSRERES. FREGSSYLE ABRANSITEY Rec

provided to apply pressurized air to the contact surfaces between the sl ave

medi um 52,3005 1 b SBSLE 1 SREVR Bh@Hi ¥ tion of the initializing field

to perform magnetic transfer.
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A seventh enbodi nent of the present invention will hereinafter be
described. Fig. 15 shows a magnetic transfer device for carrying out a
magnetic transfer nethod. Fig. 16 shows an expl oded perspective view of the
contact device . Fig. 17 shows a magnetic transfer nethod according to the
sevent h enbodi mrent of the present invention. Note in the figures that the

di mensi ons of each Pad tnff&r SO athd ahut Hdd 1 R ramtdhe cackyalr
di mensi ons. The nagnetic transfer device 60 shown in Fig. 15 is equi pped

with a | oyBEeBTESJEMPES, 8111206 @sni>U,pg§5re§,esgslarg%r;bﬂwﬁigumﬁﬁﬁfaw) in
Fig. 16, the magnetic transfer device 60 1s further equipped with a contact

devi ce 65y¢ Aa Rl €SS WyrAGle B QL iR eSBUI | ZHNg 16he /COMAR! pdeYLER H5cpand a

magnetic field 41 application device 6'7 . In the contact device 65, a
slave nmediygyfear@ [t @Y & B3md ) Sl AStdf G4 ar € rfer anged
with the center% al?%ne I&fth e ané%herﬁﬁ#heégﬁﬁve medi um 62 uses a

vith th | {h orie ‘anoth .
Hoor o aPECRONGh ¢ LRECLOLR e 1¢Tgie N8R 008 RIpd W B Bkern (o
di g (et T ¢ Forifed | &5 sy
hos a aontd Bfrerediny IGBROLILLhEXLOLE1 Euble RbBnclics BN TGN 02
nas Bor e 62a. 1n ceof | | |
I'S mg@%%&rﬁ‘f ihf ichfnl‘l)lg}(%}élﬁgﬁs I RS éQ‘}agﬁhﬂJ é\%tpéf’a{{‘&n,s s?‘zég ﬁighyﬁ

plane . In the case icllar recording, It is magnet

direction; i.cul to . el ymplaner The I rri.er. 63 is
f or med in%%ﬁ n%ggﬁ 'a?Eﬁéf§¥E?gEHﬁ§3?ng éybgﬁfgr ﬁgfg?éSa. he ?ﬁ?&? tion
carrying f . Of e - carcl i tr f ern
(nagneti€§ﬁ%t€§§%§€g%gu%%guaﬁ?é%ﬁggafn% E%?g§?%§%é2?tafiﬁéﬁﬁé%§1avé;nedium
62. On theg pthershand, . the.Qottom surface of the master carrier 63 is held
on the | ower press nenber 611. The elastic nenber 64 is fornmed into the
shape of a disk fr terdal 16y char 1151 G cause
Ofp - HRLEd o4 haf- %@&e@cﬁﬁlrﬁg, @an‘%(‘gtn%rﬂﬁ; f%ﬁé.l?ie

it contacts and presses the back surface of the slave nmedi'um 62.

el astic nppber-8dibs H&l 98N (HhBE YRBGH)Press %ﬁ@?&n@lgn 1he tliguer; jpiess

menber 611 of the contact device 65 has an adsorpfion surface 61lla for

adsor bi ngr aaty Rl ALNErANer 8RSt RI1 AN 8hn8Brulhedbet t\F&BtSiLHJ%ﬁ s@fa e
upper press nenber 612 is prOV|ded'mnth a supporting surface 612a fox
hol di ng thengl apdéeromageetssd wite HpPevePELSS1IRNBECcBE2rifgaxially
novabl e ~2 and noved by the pressurizer 66, and they are pressed agai nst
each ot heg1 ¢t PordaPhees) &f ot aRdrereSidii e geBen ke HRPer s A digwRit iRess
menbers 611, 612 are brought into contact with each other, the brim
portions £d HpplGllb iabdtd easdt DéNga@id dhe o Bherdfta its et dRiretalilon .
seal ed. The upper and | ower press nenbers 611, 612 are connected to drive
means andilai ke itHeeghaltliynmatyasedgeThe d Bedhgopresataapbert Ghis s fdeld
positioning pin 611lc at the center thereof. The pressurizer 66 is equi pped
with a pressapplzied ceykhedel at6lmediem| Dwerd ehd nbhstbe paiesseradl, 6Gheof the
pressurizing cylinder 661 applies a predeterm ned press |oad on the upper
press nenbagnétiPc. fSehdeapphiicantiant ddevceemby bet piresiideda spr edwed itt at e,
the pressurizer 66 is arranged so that a pressing force is exerted on the
center shbftrpoatalobe6l2theofmddrestuppefipléssppiirbet ibh2delicaddiati be to the
pressurizer 66, or instead of the pressurizer 66, the contact between the
sl ave nedauna®@edndnt beemastier ocabpitr sGdesay Deepmafoenegd liyelacuum
suction to enhance contact and realize uniformcontact.

application device in the case of perpendicular recording is

constructed of vertically spaced electromagnets or permanent
magnets of opposite polarities. The magnetic field application
device generates a magnetic field in a direction perpendicular

to the slave medium plane and applies it to the slave medium
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In the case of in-plane recording, a magnetic-filed application device 67,
for applying an initializing field and a transfer field, is constructed of
vertically spaced ring head el ectromagnets that have a coil 73 wound on a
core 72 having a gap 71 which extends in the radial direction of the slave
medi um 62. Wth the verticallyspaced el ectromagnets, a transfer field is

applied i i tion, paral . to,the data track direction. Wile the
cont act dgv$%§ Eﬁgiég Egﬁgg?gng%d?‘the generated 43 magnetic field is

eppl 0 Lo, e, o ave, TS0 Y108 30005, PRSL L GRLT) oo Mo e OGRS
1 AT it IR BN e O T T
el Tner TRgRe! LED9°S, o NS 1L O VB BELIRLSIL ANl 1 anged o
perpondh cUlF BSeoLSL DL s COS LUt Ll el BmancL S, o BSLIEED,
device, o5, The, TAne | el ppelicatlon deucs o7 seper sl seca Jrane

lies a magnetic field to a, porti nt act devi ce 65,

devi ce 67 on of the c
mmoneti o FAREr BRaRuMody POPRERIGROL B SR 10 -SUArise S STVInG i t her the
fhe magnebFESERARSPaA - OV Ta BoR fct bteeed o ERS IRty By tge Pire Teiave.
62 i nto | HEFRAEE Sontacth bf M SEEehCEE REEET Roce dI e agpI T o & PPt or
from eachtBEner CARGSEHe S¢PaE o rBRebi FBSt HEPSF Db REATGRPES after
et bl e Lo to! D RN L LEBISTEr (REOSSS: AR 2 dripThd e
) TBLe BORLRE! Gt PeppBeotiel P S anshensLl o s BNl LERAN, ot
anoe of 18eboeB8R HREBSr APhr 4Rk o ChariohBp F kL M U At o e
o1 SToos RSt SIS 20U U 0B 8. RS ELp SFLE L 68 anc
oiThe vadt s feBaPt B R B8 I chlaset pinueL o0sopt sl v
the s gvteﬁgeg%ggbggmggﬁggyﬁﬁg SPP9E: 08 £iPedfi 0 £ddmith HOAEf ST Y ©

the initializing field, while the stationary stage 7 is being

rotated. In this manner, a magnetization pattern corresponding

to the transfer pattern on the master carrier 3 is transferred

and recorded on the magnetic recording portion of the slave medium

2. Morespecifically, the transfer fieldappliedduringmagnetic

transfer is passed through the land pattern (soft magnetic

material) in the transfer pattern of the master carrier 3 being

held in intimate contact with the slave medium 2. In the case

of in-plane recording, the initial magnetization of the land

pattern is not reversed and the initial magnetization in the
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the slave nedium 62, g nun‘oer of dust particles (with particle sizes 0.3
umor |ess) per cubrt f eeton( ﬁtf‘% 32 X 10 3rr8) be 100 or |ess and the nunber
of dust particles (whgh partic stbeﬁ; 5 ~cmor less . Furthernore,
it is desirable to re RS artrclesh%nlatﬁ&e sl ave medium 62 and then
bring the slave nmediy gt 62 into 4 e cont actp\%‘tmo})he master carrier 63.
In the magnetic trans grpcdezy e 60, rraﬁﬁéduggtransfer 'lssmavféy rred on a

plurality of slave i,uns 6 QHrSoqrg the sane s tay; carrl er 659

Initially, the naster ‘éanrg 63 and ﬁéeel ic nerrbe aé4magﬁ heI d by tt“@ecaSe

| ower press nenberg; 611 and t r ess rre respe ekat

t he upper press rre @rgnﬁfgg nd t he FB BNEness rrenber m%%/ed avvayl Irdhﬁ the
I ane

each other, the s}jave medi GRfFéen et| zed |OrFttll®e11 8 rzge i cul ar
direction is convey d’etzoque magnetr 1trr @g%f er device 6@5 d the ce fleis the
are aligned withge ach ot herS* Bafrg § &%epaygyance of figds| gue medi um
62 or after the co tr@lyagce dust paftd dlses, on the sTQve |um 62 anat‘irﬁbalt
master carrier 63 are renoved. Next, the plr E 6 |s dk fargel 0 move
the upper press nenber 6 g t oward the | ower pr ess 1‘6:11 The & @@ttrtgr
nmenmber 64 is brgught into k“ﬁrta {7 with the back surface o t‘”ﬁed% e medi um
62, whereby the si"a¢benpdi um 62 TSSbiowght into intimate contact W@ sihe,.
master carrieryf3, Therea‘t’teérl,c t.he upper ﬁﬁﬁei—,o r el ectromagnets of the
magnetic field appld @%'WO” devi C5a33f@f% noved tos‘vé’rrdst3 e top and bottom
surfaces of t cont act ‘de¥iae ,65. Wil e "Heecpnt act devi é’@eﬁﬁés bei ng
rotated, a trangf tWégAd is appfi | 8elpgp ﬁappr oxi matld Ieyou e opposr’t?% edaw
dlrectlonfr@gtthe dlrectqh@nrg thernl? JaEPnzn field by ehe netlc
field applicati dhedeyi G 67. In tsﬁuseagganner gfiedigation patterans 94
correspondi ng th) t he trgn@i@r attern 0 tlhn@l ster carrl rer@

r

transferred and’fedoerded on iR ﬁé@petdtc recor eﬁgf@@étr on of ghjen&b ay,

medi um 62. é\;,t er the ¢oLransfer, Ihenggjo pres’s ‘?Jf“emtfe 612 i s noved
away from the Towerg [ess nerrg 8Fi6t],; hThe sl étrteolr 62 is Q@rfaa@tt
fromthe mesger carri ert 8napd  emov el treageaf ter, thexs; sl ave me

62 is conveyed anelqy netr c tratud ey |s repea szmrf e afor emé?nt?eojt@,g
manner . net| ctr t hod usi ﬁ"gmeai I%ane recocr‘ﬁtbfrghgn |1 be

outli ned TRékar g ce to I—smar:aleﬁ shown i l-a@ oL7A, an |ﬁ|dtuaal zing

field H iz, first ap?) fatkdQ a slave fiedi yg 62 in oné"’@dr@ i on an g the
direction olf% 31 dghg track t% Ef@gn}r niti ajl%rf%@frmlt zati on ( 9, the
demagnet t zat é% The 1t1ast own i n 4Bovegy . 17B thé‘rgtlay«e surface
(magnetic rec Jdrlngfportrol? Srsthe sl ave me dicu %gd t he t30p By face of
the |l and porti on on tion 08‘?%”371@3 §urface sal%t n% of a soft
magnetic | ayer ’{rragnetr ¢ hat epikal ) coated offha,picroscopeFaig),groove
patter mep the subs 1 of a mad @re;g@rtrl er 631%%tee B t},rought physi cal
contact w fr éaohh ther Inotth‘ee gt te of thefignd te cont act9ned jt.r ansf er
fielddfyyls appl e Srﬁhagge opposi 8t te;g}r on fromfAerdirection of the

initializi ?\@ fAival,d Hn Qﬁgém netr c tRansf . The transfer field Hd"
i's padsed through nspfltf rragnetl % 2 of t Cﬂang portion, so that
t he rragnet1 ¥awi,qn._of the I 4Rd dmeption i s ndtiakmersed and tRE tmgneti zation

in tKespartion ot frefld t he Ian&'tﬁé‘rttlr is reve Sends _shown in Fig.
17C, a H%d‘@anag@ér on pﬁ%@#ﬂmw@ ch cor rég{s]spf@nd@n a patt Pﬁtioﬁmed by both
t he elfgnd, .portion Fatrhe %s_oft rragn ﬂ%éﬁayer 632 0 ‘t?htevgalster carrier 63
and t he “§Esoye Sbet ween hewiapgs, is trardieersggd to the $"ave surface
(data track) o t’heglslgly medi um% 613§ ntronedllabi'n@ he master carrier
63 has a mcpg%co ic lan /}gzngyc pattern Ir%nsff}é patter abjger r espondi ng
tosgyservo signal ahgw%orrred f romviite sof t rragne és gr.32. In t he

magne § ot raarapfer of t ?r oove patst €nhant cere are Js”?hghg:-si ded seri al
transfer and (?(gtﬂ)thCSItded Si mu @.WI@:QU transfer-The si ngl e-si ded seri al
transfer is perforned \’Kﬁnhfgpe mast er % ﬁdaeé 63 heI d in direct contact
with one side of the slave rreo‘?%r‘m@? The douBl&i si mul t aneous
transfer is performed with two naster d@rtrrru%rtsdGB he Stiatdigr ect 47

accordlng fo
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contact with both sides of the slave nmedium 62. Note that in the case where
the | and/ groove pattern on the substrate 631 of the nmaster carrier 63 is a
negative | and/ groove pattern opposite the positive | and/ groove pattern
shown in Fig. 17, a simlar magnetization pattern can be transferred and
recorded by applying the |n|t|aI|Z|ng field Hn and the transfer field Hdu

in a direct it orenen one on....l n t case mhere
t he subst% % Q%]ﬁ rﬁbg@ %gt‘: rréoénagnfejr%\?‘%:r{% l%erl zfllgsuch%as mi kel
tic.tran can erforned wi t.hout co t he. substrate 631

W th'the Bt eyt E{a%%%%cr’ G B Qé%?@lﬁa BTESY FRNeReT can

Do Per! o R, PRI ULILNG e, SPLL, FRAel G Ly ore ?c?aqﬁf’“e%%%s?ba%%%ﬁésfed of

532, 11§ BT bl e 1T ST SRR P s 2 e a‘é?ﬁve%‘mﬂe'haﬁ”

b ovi ded Of (HU% T4 SR :%{%ft' aF‘f'fR‘%s'r%%%f‘iiﬁé’Bwe%w a%qee SRR

Pur t her 'r%?@r'ngty%%r ity 5 R e A S RO BRAG P AFo PUTGRPLR |5

conposed of sili etc., between the soft magnetic |ayer 632 and the

protectlv%r%oﬁPpElﬁQIGBr BENEMRpPBYES “dur abi | ity degr adat i on, such as t he
occurrence of scores due to friction, mhlch occurs IH hrectlng
d &

shift that occurs whi® PRBLEHf F2RRGREL fciPalBP 83508 R &lun162
are 48 bro ght into contact with each gtg% The mater. al
substratel%gg Bfdt hERESEEr ESFF?érméénﬁ niECEBRI( Ry )fou§|P°@&ﬁHﬂ§%

cer synt het,i c resin,

t | | |
?Eﬁé/ér039€S€%$?@¥ﬂ1%ﬁf%H§u§§%§%#%ﬁ<9 51 1o HPar By OB Lo P UG At | on
t hod, | th t t hot fi | fi t
Toat od ondE At P’hes SRS Cenieads o & ﬁ?gﬁofa%%f@'f g S
i | | | h t
SRR Iac%%?g.s‘ﬁg a"?é'k?c”? SBandpt 1 %far‘ﬁ?@ e b1 Cagereggstb o

For exanpl o fa i 9@??&“@&?%%@9 PR Eua TRl of halhft %d%rew REel R er o
t at t Qlit

cor ?e'sﬁc”m%‘.”ﬁtf%’ b FRE St O “aT ok %?Brﬁé?é Rt Afselré’t” )

fil d I th

2 1 andi gr§%§é°§§at%8%ons. se “@%t%xrpﬁgggﬁg o Syt ?Q?%?%‘ss SRR A

gﬁffgcgnléhp eg&?i?x?é_!(]‘? éé‘s d?réé‘ sé%éa%‘?)k Lfb (%%3 é}f" Sicsl, the

or e nd a nic trate With a

posi L1 ve |agd gLagxe Eﬂ%ﬁ%‘} bcawg%aertﬁteeqag&géagpmt&d ddpm the ori gi nal

di sk. This substrate, as it I's enpl oye master carrier, or the

| 'and/ groove patternppp &g §é‘@§6ﬁ% A@8Y 1PenCPRAL eLk M A H mltmémgwsi c

| ayer and a protective m and enp oyed as a master carrier. In addition,

the af OregegihPQﬂtE)th' i‘ﬁﬁegt%n'§09£%§d120(&$1"§r&§@ Ps SEEARL) Or ifgignal

pl at e, y using the sectond 49 original disk, plating is perforned,

wher eby a,§483t EakCpWrtRoR mggabkfvgahﬁn%gree@i%np%tz%rl@ By ike ngrngnat ed.
Furthernore, by pl aFlng the second original disk or hardening a resin

sol ution appLiadtf@ LhEsSIKEORE. Q19 n@é@e.@séi" (b YIimAnP) e diS the
generated, and the third original disk is plated, whereby a substrate wth

a positivgyLapd/ gy Lever plaghﬁr’fhén})édli%lflc&r Bﬁger%é@%foﬁﬂgrsi@%j medium
photoresist pattern is formed on the glass plate; etching is performed to

form grooyegndl {ie i A58 RlAhSied QeaHQOEHée§1§¢7e'rﬁecﬂfxﬁmvf%ﬂ@ HRRARIHE an
original disk; and thereafter, a substrate may be fornmed in the

af or ement | Qpgd; ARPAGEe 3BArSOLt W IRGNGLER bEYSF . 63Rd s fdEbPh s ting

12 are connected to a pressure source so that they can inject

compressedgas. If compressedgasisinjectedfromthe injection
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a suitable magnetic material on the substrate 631 by vacuum film form ng
nmeans, such as vacuum evaporation, sputtering, ion plating, etc., a plating
nmet hod, etc. The magnetic nmaterial of the soft magnetic |ayer 632 is able
to enploy cobalt (Co) , alloys with Co (CoNi, CoN Zr, CoNoTaZr, etc.), iron
(Fe), alloys with Fe (FeCo, FeCoNi, FeNi Mo, FeAl Si, FeAl, FeTaN, etc.), N
and alloys with N, (N Fe, etc . .. Particularly, FeCo and FeCoN_ are
preferr ecf.’ozf#?%wp% é?’\#ertg’[ﬂ @etpr‘?ita?ttlr?@ l"}ﬁacpl?néfgs téf t ﬁerESFf’sﬁﬁggéFngrsayer
632 be in the rapnge of 50 to 500, nm ,The range 00 t0,400 nm.i,s fyrther
pr ef er abl &Rk sttg"fe é"grar"feermeﬁjdy}mb@ g‘lpm W%Tgéi’z?r QEShG TaCRESERT 1
substrate usipng the aforengnti oned original ?Iate, and then providing a
soft magrR? cl¥ SRR Rt hel SOBstRat BaShRFata  F1¢Re4resin material of the
resin substrate is able to use acrylic resin uch as pol ycar honat e,,

pol y(net hyl met hacrifat®paigicon Héan%i]ri'ypfcﬁl%@r ist?&opéisie\ﬁ‘%ogﬁ@ﬁn&s 18

pol yvinyl chloride), a vinyl chloride coploynmer, etc., epoxy resin,
anDrphou§PERW%%¢%fWhFhp%??e%%em?r%té?398E§8 r BBRE EsigzpreT%?able because
it has noisture resistance and dimensjon stability and is lowin cest. In
the case FRFENeHe:@NYH & IRRTSOFAN Fol TG AU FECS S Sa7dy 48r -7 8RBNEd OBy
varni shing or polishing. In addition, the original disc pay be provided
with a spfd Wwathapepat adoanchyngsi RYCaFEr M3 VIS LPaPeRat Hendd 'S 85PRE

el ectron- beam hardened resin, etc. In the case of perpendi cul ar recording,
appr oxi me®®l§ FReO¥anethastbrPeaPfi 8rPB3easetRat of the af orenenti oned

i n-plane recording is used. That is, a |land/groove pattern is fornmed on the
substrate 631, and ¥®ke $bet HRgEia e PefldrmeR s FRGR{T U HEPEFAAME s
deposited on the top surface of the |and pattern. In the case of t

per pendi ctf &9i¢dordr ng PeRf ik pDes r?&ﬁf?e??i)asce? Gr{“i%h'ﬁ%%%]rtrﬁéﬁ?&lgﬁﬁt t he
slave nmedium 2 is magneti zed in one direction perpendicular to the slave
nediun1p|%h%k: Wth the slave nedium 62 and the master carrier 63 held in

direct contact with each_other, transfer, f field is applied.in_ the
opposite direction 4??95?%%9d??eg??oﬁGS?n?hﬁmLﬁgﬁpﬁp%nagﬁgtF?&FF&ﬁon

di ti t f tic t fer. Si the t ferfield 1, d
Chr ough (P20 TAGHOLTE PRVEr B3snoRerRE TantP it t (O 3Re Al 0P
i 6 th di | ti ti f Orti i t
Che | and TF (FORCTSE river em PTTIOR Sty Lo a4 PO ais Brqeer
ding.to the_|l and/ t 1. b ded h |
medi um 62528912 g0 R IR eY o SolE 1 SRRl R S pERRE Pt FelalET
construct gdi0f 25 €000 FYBE FRANGLLECLCEOLYLRY LayghpBh Aty HRkaledl | m
P Y nk T PRéMCay &P t he

type nagn%??cr?e% ayer. e mat eri al "of 't hé magne
thin net ilmt . kG r.di i | . | t
R R Y o s R M
etc. ) b Lron (FE) ! a}:nfi ?|5| Q%{gww% gegg %%%%e ﬁf@&r’oﬂzg I’letef& 't)r'an-gfpesce .
magnetic naterials ar e preferabl e, BEause t ey have magnetic anisotropy in
the same &é&f?%'c%'}lsacsr\}c{t%adééi%ka?ﬂgoe‘o %Pch%% éﬁﬂomgﬁ’c'off fhéeld ddipl ane
direction in € case of 1 n-plane recording or perpendicular direction in
t he case di r i ther | St ferpcan be
perforﬁed?ﬁY?ﬁﬁgggfLﬁ%?gbfggﬁgaglg 'H%quﬁggg%{g&%rﬂ%§£%gg%%%%g$?b ggge
under the,gagp gﬁ&t- t@&&ﬂgf{ee aBLaLR bhe Jreqiier d i TRORGHIR 1FARO! Py It
i S necessary tﬁ t ;Eg crystal structure and lattice constant of t'he base
base | ayerMebn oy it o moeng it (RQRRley B4R P Falnd OhS SRR
Def or e | )5, Br UGN EBLOCLT 86rCRRLAR oW i 1S JTRSIALEARIIAT. Srrbhe
sl ave medi um ungergoes the process of renoving the mcroscopic

t i 1 t i { f b i i :
Dol | shor . FoP g B e G e B s Mot T s pect

hoser ot BB SpaNLRe TS MRS Urc?aBBIIEH Eol ERDSIAN. R, 2

description w e given o e results o eriments indicating that it
I's 52 The master carrier 5 in the third embodiment has four

27



preferable that environnental conditionsbein the aforenentioned range . The
master carrier, the slave nmedium and the evaluation nethod, used in the
experinents, are as follows. <Master Carrier> Aphotoresist (electron beam
drawi ng resist) was coated on a glass plate with a flat surface by a spin
coat nethod. An electron beamwas irradiated thereon while the glass plate

was rot at%roﬁ(?'ﬁrl%i‘e@er(EQE@EQ%@&HQ?USB kbeneaf 1nN€}SE pb?@ iRRolar @3 st was
developed and tThe exposed portions were renoved, form an orlgrnal di sk.

Then, hﬁnf??ﬁ%ﬁf&ﬁ ﬁ%?g?iﬁ Ugﬁgg ﬁpb?thﬂngPEho gkpdb gkt NI and

peelrng it o rom-t n the land/groove pattern of the N

subst r at eévgggep%ﬁlggegemhlg bt Bohed, fasugh Aol 0 gt Cfy Of ;25 ~cm

and a gro m are arrange Fom the di'sk center up fo a

radi al %b?ﬁaegogo égr cé*3%1M§ é 63%%&6%(%f%h amat
ot L

t he radra y I nner nost mm away sk center. In the

gener at | O%%t'ﬁgﬁr{@@uﬁsu are er, Whe stamsr genqiat @%J%Qﬂgdwq?to

enpl oyed a'Fe %'s magneti c [ayer

composi {1 el Snghyenc! o 8&8121 c A B81 ES0R) RSy RT FBLC 2 beunaratupe caf 25C

The Ar spu essure was Torr) and the Il ed

el ectric ?‘gg{fp\aé%%ég%&%ery\é&ggdj a§§%¥§:§ spu]t%rl%fog? %e%%efl/gba%rt@r@lg

devi ce ( oroni cs pressurée-was reduced
to 1. 33,X 105 Pa (10 ~ Torr) at roomtenperature. Then, argon (Ar) was 53
i ntroduced and the pressure was increased to 0 4 Pa (3 x 10 3 Torr) . Under

t hese conditi ons, a@hglg nglfg&éﬁ‘%%%har drs t%g%%_%Q%P$.§Fnt has,

di sk- shaped nagneti ¢ recordrin wth

5 aea L PR Bhsh BUGLoRt diplel $BPoH Bt datt BER %%)a“fﬁeaé’f
gener at ed,agg; gaadofﬁa é&fé/r?a#i@it‘ég‘e Mﬁtghgﬁ o 1] 1 B% A4 vk 2R ans
8n> + rre t

Fl uct uat i € sl gnal s trans e Sl ave nedl um were
{(not shown) so that they are slidably inserted into the through

bores (recess means) 5b and projected from the top surface of
the master carrier 5. During intimate contact, the pushing-out
pins 22 are retracted into the through bores (recess means) 5b.
After magnetic transfer, the pushing-out pins 22 are projected
from the throughbores (recessmeans) 5b, whereby the slave medium
2 is pushed up by the top faces of the pushing-out pins 22 and
is separated from the master carrier 5. The separation means
21 is provided with one or more pushing-out pins 22.
According to the third embodiment, the slave medium
2 is pushed up after magnetic transfer by the pushing-out pins
22 of the separation means 21. In this way, the slave medium
2 can be separated easily and reliably from the master carrier
5 without being scored. Thus, operating efficiency is high and

productivity is enhanced.
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eval uated by an el ectromagnetic transformati on characteristic measuring
apparatus (Kyodo El ectronics: SS-60). A nagneto resistive (MR) head was
used which has a read head gap of 0.19 ~ m a read track width of 0.8 ~cm
a wite head gap of 0.4 ~~ m and a wite track width of 1.2 ~ m A signal
recorded was input to a digital oscilloscope, and the frequency

distribution (fitterigof7 Ehewsi Hpaksplcd i%RIP1EF @FShMhRRItHc wagnagasur ed.
On the assunption that the frequency distribution follows nornal

di stri but §80; ct RSl ues of 2 i SPELS /a; 8 a%@f@h @ﬁbgahabﬁq @meih&%@%%@ I'n
t he case where the value of Qis 89 less, it is evaluated as good (O .

In the casgyuhersnt hepu Itsesﬂfowg b iéhtv'l%vf e&gehgfma%t@r %y idy | °In
eval uated as fair (D). it exceeds 10% it is evaluated as poor ( X

The resul {ge aﬁsghéétedttgngégtedémét/e@bogfothéveh%h' e&b%gmahtf)etﬁ%t 5>

Magnetlc transféer was perforned on the slave nmedi um hereafter, a nmagnetic

devel opi ngy, 5ok W4 eﬂe(r%'c%@% ik 9hs L&A s?hr 2 G Mankared @’paégt g“ned to

1/ 10 and dropped on the slave nmedium The slave nedi um was t he

quanti ty gf,sbi EeOélkPSrQﬁ‘éﬁh‘Bgﬁdlﬁbﬁn% gaduas ualuatede e pugher

of m ssing signals present on the slave ITE Iumwas ran onty opserve

a visual &gl g Qf; nt%%p}ggr??ﬂar%%% O?ﬂ%'%erggit?leb?'swt tt%ag%'?g{j

interference mcrosc t he M SSI NgSI gna

visual Tighd 1% % 'x%%%rértcé %u%ql ?a. rp???gd(% thd Bad2eps gtgoof 6

to 9 nmissing signa s, it eval uated t e “Case’ 0

more mssing signalgpe [rrtE ét%d:e}éﬁ!r?i‘tef% % ﬁ%@(ﬁ i %Hsoataaht%aaé ®our

indicated in Table 1. ment 1] An e magneti Cc {Fansf er

met hod Uséé‘ﬁlwﬁcéi%e@ﬁ%h%eqrgﬁég‘ér m%%%' e%ba?grﬁleﬁvﬁn”%ﬂ% gbr-gi%n

conditions are listed in Table . the tenperature

tenperat Ug@)ash %rﬂf@m&ﬂ%r@%ﬂ';}ﬁt% s%lr‘%ta'c‘ée6guﬂhdtbﬂi’éh I3 3RO 2Rd Hhe

thermal |inear expansion ratio of the thermal Iinear expansion

coefficiept @r&%QEeEhEaH€§EEB E%rhb%rf%Qﬁehhe alsh&hd8n 1h”%%r .expanghan
coefficient a S of the slave nediumis 1.8. Furthernore, the nunber of dust

particl eslﬁ%iﬂlﬂaﬁﬁbh'@é?r?iﬁ%%@r@acé‘n@@rma{]%égeirr)t.tﬁl?e[té;lt@ﬁta@c&e%l(th 48.32 X
10 3nB) is 10. [Enbodi nents and 3] An enmbodinent 2 is the sane magnetic

transfer gehbednagithez embaditen, lnh@me@a:text Ratr tike Rumisdicbyme® 24RE0. An
enbodi mrent 3 is the same magnetic transfernethodas the enbodi nent 1, except

that the busidlidpe boF {GREX, 88d ed ErkediitEHcwn14 rabdt Sht AritnineBRE )4 1S

the same magnetic transfer nmethod as the enbodi ment 1, except that the
hum dity &5 15RH8emdd BRbogd eMidliy duite s atRydragnetheC nalsaesf ek rirgkhRodas

t he enbodi nent 4, except that the humdity is 56RH% [Enbodi nents 6 to 8]

6 outside the servo pattern P.

The separation means 31 in the fourth embodiment has
a plurality of pushing-out pins 32. The pushing-out pins 32 are
provided on the radially outer end portion of a stationary stage
7 and are connected to drive means (not shown) so that they are
slidably inserted into the semicircular cutouts (recess means)
5b and projected from the top surface of the master carrier 6.
The upper end portion of each pushing-out pin 32 has an inclined

face that becomes higher toward the radially outer end, as shown

in Fig. 7. That is, the upper end portion of the pushing-out
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An enbodinent 6 is the same magnetic transfer nethod as the enbodi nent 5,
except that the substrate of the slave nediumis changed from an al um num
plate to a glass plate and therefore the thermal |inear expansion ratio ( a
S aM is 0. 7 . An enbodinent 7 is the sanme nmagnetic transfer nethod as
t he enbodi nent 5, except that the substrate of the slave nediumis changed

EEeat e e e AR G S T S € o L oRs Bea Pﬁ%ﬁ%ﬁg"{ s
nunber of SRRE Der 1T a8 s B H e, <TROEheliE R 270 | ¢

the same gagnet1.c, 1 ansd el rethod gs. Lhey epodi,gent . . Lxcept Lhat L

e
hum dity 15 n enbo ane gheti’c transrer Ehod as

t he enbodi , . except t the tenper re i.s 56¢ an he humi dit
orr A AES bk s GCEPE oA 1Y e P L el P i BB RELY

nmbodi 10 hat .t he huni di is_61RH% A di 2 1 h
ane maangt e {Fanar i PHELhBA - G5 HHE G P JEG CekEERt HarUrRars |
hum dity js 73RH% [ Co ti 1.t 56, A ti I
e LEse maghetT el Fanst BF R hORC aEo0hE OB RENE 0. DaXELBE Phat ¢ he
hum dity i IRH% A c. at | I i th tigc.t
Tot hod 4s-Tha EBAm TR 21" YSaet ST PRETRTH G ey oo BoRppA AT CaE

ti le. 3 is._th tict f t hpd t he, .
cmbodi et 1S SERRpt S ERRE-ERE TTTUT £ 1S i 9h" 19¢ Bompili e FURTBXARBI ¢ 4
is the saie. Mg tié: t£a9§fer me%god as thr% %gbodi ggnt _4,u except tzhat t he
hum dity i's %Rﬂf%. %\ 8or'r%€§?a¥lll SQEHﬁFe BrPsPHREEEne ﬁa&ﬁi@tslé t'ransfer

met hod as the enbodj nent .10, .exce th the humdity.is 6RH % . A
conpar ati ve exanpl gA%C(iD%thrﬁ% tgat%égtgﬁaﬁg%’i%m%?%n%?%?’ ?ént;\lfeh% Jaaslﬁ%guter

nbodi huni di . IS .85RH% I I 7
erocdl Tl 4o SXCepLo) el s ULy, s S5ERG, LCOIPRIRLLYg, ExgERLeS, 7
nbodi - j S A4 1 i IRH% A
oot e s EXERR) ek LNSLeMREr AL o 540 a Ll Ay OB

e R R N

ans a aratl| ve ex nple

7, excepteligl e, bugt Ay iy B3RP OmmaalLy e Framles 10.L0:12) A

conparati ve exanp e sane nmagnetic transter ne

embodi Menke & o LGPt s L Nl ghNEnkiCAPBRALYIG: k9 §3CcaRAALAR hum dity 6R6 A
111 e sa ma er

conparati ve exanp s'th ghetic trans nmet hod as the

conparative exanpl ey dQ, gxeeptcdihaly tdie dhumidiityy ehipdARHHr, A fagparative
exanple 12 is the sanme 57 magneti c transfer nethod as the conparative
exampl e 1&hrexeeps, thatch hea hWHHdgh iIto re3R@ecess means) 5b, such as
that shown in Fig. 6 can be employed. In this modification, the
separation means (not shown) has injection nozzles, which are
communicatedwith the throughbores (recessmeans) Sbandprovided
on a stationary stage 7. After magnetic transfer, compressed
air is introduced to the slave medium 2 through the through bores
(recess means) 5b from the injection nozzles. In this manner,
the slave medium 2 is separated from the master carrier 5.

Fig. 9 shows the holder structure of amagnetic transfer

device constructed according to a fifth embodiment of the present
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<Eval uation Results> As can be seen from Table 1, in the enbodinents 1 to
12, the tenperature are 11 to 56C and the humdity are 13 to 79RHo. Since
they are in the proper ranges of 10 to 60C and 10 to 80RH% there is no

contam nation due to the oxide of the nmagnetic |ayer of the master carrier
and the dust particles on the slave nedium In addition, the evaluation of

the size -fﬁ\t%%ﬁa%ﬁ,‘myo%%sﬁﬁ PRt iggplvr%J Y Qf tﬁe’dﬁﬁgn%ggngvoaé %%tchogggg_ n

si gnal defe ase e nu mssi'ng stghal's; are bot
th nmbodi t, 7, the th .y . ' ' /. .of th
mater | al B (G e e by & BFeRE R 505 haha hePurd FirREbadhruati on of
th i fluctuati d t.h I h b d d. dgi f
this fact, it ie priat darE TR He FHGATRE  oar CoRbaisi of FAEroo( a &

be 40 I . Int di t_ 8, th f t ti, i
152 and didt G555 & 4 19401 0 SAHins 6% O hEVSl Bee hBaRant Fhes
eval uation of signal defects has been reduced. Thus, it.is preferable that
Lhe nurbdtte R ¢ C5REE CiteBOBE 200 161" PESST IR SURESRE hEF AT G E Re

tive |, 1to 6, thet t [ i,n th , but
the. hum diL5E70 GUAST dRPS ST i BRGe. " BETHALE B! CEBnY ARPNALT HACATe 1o
the oxide of the magpetic |ayer of the master ,carrier,  the, nunber of
M ssing &g Al haS S AFEASEd CARd e Gvar At BRVOPIstBAar bl 8Bt s
ut 51 de’ (HEE prGHOTe TR Goh R 6 VIR 1 it CvalfatPOR SE°LRe Ehsd
fluctuation hased on the value of a has been,reduced. In the c arative
exanpl 6s B GritF T4t HEAHRn B LY FE FADEAST pPbpBr CPangBO BEEausko Bt (fi s,
e ot o eieR O Eh, BRSLoBRt bl soghort b RLBNS,TROLYT, o0t ey
Number Val moeg, (C . , of t of f si I ticl def ect
Embod! meAt A ook 44 oty 158853 AT eF BrbBarERE B Le (Looc28ttBood) L
8105 (O 2 Enbodi t. 311 d) 76 d .. 810 0.4 (,Q Enbodi t 423
(Sgg?dz()é)g)?%r?o%sz;%? %égl?oﬁ?é\%éogﬁgaﬁﬁg%g 3'3 is Jhe(id( bgl a (lo>wer gohggg
0 : odi nmen . ,
%gg ggggglg%( ggl-‘gloedgt(?%fbllf%é)c(f( B%EEEESJTI%%%E master jarrler 43) is held byo) ,
i men Q :

(D) E?rbodiarsrne%%?%%‘?é%% % %g%gﬁ}?’é%3%&@%%@%%?%%%%%3@%

d1l. 4 i 156, d) 61 d1l. 8102 (O3
Eg;En%odﬂﬁg%smTﬁé%%g%%%ggg%ggg§?§?é183(E;Z?c%Cbnégsgt?veexanple( )
111(good) 9( poor) 1. 4éC@@g{)?&Qnggégég%gd%g@gg%gu%é; gggggkggaégggg)l )

8102 (O 19 ( X ) ' Conparativelexa poor) )26 ( X
) ey A e A 0 oo s p RO ane e,
magnetic recording portions (magnetic layer) formed on one side
or both sides. 1In addition, the upper and lower holders 44, 45
are integrated into a spigot structure and further fixed with
fastening means (bolts, etc.). The contact surface between them
is sealed with gaskets 47, etc.
The magnetic transfer device 40 is provided with a
center shaft 48, which is inserted into the center holes of the
master carriers 43, 43’ and slave medium 42 to align them with

one another. Within the center shaft 48, there are provided a
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| exanpl e 656 (good)85 (poor)l . 8102 (O, 35 ( x )Conparative! exanple 74
(poor)9 (poor)l . 81013 ( X )42 ( X ) Conparati veexanpl e

84( poor)50(good) 1. 81016( x) 9( D) Conpar ati vei ' exanpl e 94 (poor)88 (poor)1 .
81012 ( X )31 ( x ) Conparativeexanple 1065 (poor)6 (poor)l . 81011 ( X )26
( X ) Conparativeexanpl e 1165(poor)49(good) 1. 81016( x) 5( O) Conpar ati veexanpl e

1265 (poor)7 por)l. 81013 21 X ) 1..60 VWhat, is claned is: ;1. A
raonet | o MR ErStAGe s Prinads 1hihy Wi ehs PR oeuriRRR S CRoNgs Snd

i nformati.on and recess npgﬂ , _and a, sl ave nedLunL'nto intinate %ontact wth
each ot hePTHH IR AT v OTPURLERF1PY e R t‘?aﬁngF‘%aFHf AF6r mat i on
to said slave medium said nagnetic transfer device conprising:., separation
means { orPSHETSH N eIk HRIT ST EE AFSATE 4F aven et tind baY RgTREL T A2
intimate contact with said paster carrier tgrou h said recess neans forned
in said n#s CEPPFEFTt: DUEEPEF R EATH T awﬁgoﬂ*%ﬁ?? TR ISESF festRf
carrier. é%. The magnetic transfer device as set forth in claim1, wherein
sai d recesl® e Fredim ddast eF RIS i &9 Rd MREE PAEBCHr

inclined faces forned on a radially outer edge of said master carrier, a
groove orPFRVRS HLEPFRIFIR I ateanad 15EetY et s ddddie 6 rEuUTbaE s EdRrhed in

said radially outer edge;
diréction of the center shaft 48.

AsshowninFigs. 10, 11, and12, at the innerperipheries
of the center holes 43a of the upper and lower master carriers
43" and 43, wedge-type air introducing recesses may be formed
in the contact surface between the upper master carrier 43’ and
the slave medium 42 and the contact surface between the lower
master carrier 43 and the slave medium 42. 1In the illustrated
example, four air introducing recesses 413 are formed at equal
intervals in opposition to the branch passages 410.

If the master carriers 43, 43"’ and the slave medium
42 arebrought intointimate contact withoneanother, theradially
inner end of the air introducing recess 413 faces the branch
passage 410 of the center shaft 48 and the other end extends
in wedge form toward the surface of the slave medium 42. Thus,
pressurized air can be introduced easily to the contact surfaces
between the master carrier 43, 43’ and the slave medium 42.

Note that the air introducing recesses 413, inaddition
to a wedge shape, may be formed into the shape of an inclined
face, the shape of a U-groove, etc., so that pressurized air

can be introduced easily to the contact surfaces between the
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sai d separation neans conprises one or nore claws that are inserted into a
gap, or gaps, forned by said recess neans and said slave nedium and said
slave mediumin intimate contact with said naster carrier is separated by
lifting said slave nediumw th said one or nore claws. 3. The magnetic
transfer device as set forth in claim1l, wherein said recess neans of said

RSt ST C3fdd Elr COUPE] 854§ £CE55CanAOLAEs 1 By3 Kol ahi ¥o0UURe cdge of said

master carrier, or grooves formed in saird radially out er e said

separ at 0&%@@5&9@%%@5@%@%% I iU R 9 ROEZLEsnLbat gaLgohnser { o

into or brought Int _ gap, or gaps, recess
means E”“kégigléﬁgyeoPngughrggdor more positions equally spaced. 1In

addition, the air introducing recesses 413 are formed in the
radially inner region inside a transfer pattern (not shown) or
between the radially extending portions of the transfer pattern
so that they do not interfere with the transfer pattern.
Furthermore, the air introducing recesses 413 may be formed in
the entire circumferences of the radially inner portions of the
master carrier 43, 43’ that make intimate contact with the slave
medium 42,

In the case of in-plane recording, initial DC
magnetization is performed on the slave medium 42 so that it
is magnetized in an in-plane direction parallel to the slave
medium plane. In the case of perpendicular recording, initial
DC magnetization is performed on the slave medium 2 so that it
is magnetized in a direction perpendicular to the slave medium
plane. Next, the slavemedium42 isbrought into intimate contact
with the master carriers 43, 43’ and a transfer field is applied
in the opposite direction from the direction of the initializing
field to perform magnetic transfer. When magnetic transfer is
performed, it is preferable that a housing portion 411 be in
a vacuunm state to enhance the degree of contact between the master
carrier 43, 43’ and the slave medium 42. To cause the housing
portion 411 to be in a vacuum state, the small-diameter passage

49 may be used, or an additional vacuumdischarge bore (not shown)
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said slave nediumin intimate contact with said nmaster carrier is separated
by injecting conpressed air into said gap or gaps through said one or nore
i njection nozzles. 4. The nagnetic transfer device as set forth in claim1l,
wherein said recess neans of said master carrier conprises through bores or
cutouts formed in the portion of said master carrier where a transfer
pattern |§a?05efgggggdegald separation neans conprises pins that are
inserted into said recess neans; and said slave mediumin intimte contact

with said master capgi6isds: SEPREALRY &}bﬁm@qo%ptﬁ@'n%&@y%am'e%wth

said pins. 5. The magnetic transfer device as set forth in claim1l, wherein

said recess, meangoat Sl MLG! CALIESH AP b8 §tkhrﬂ'§£‘ s banesgpred in

t he portlon of sa master carrier ere rans er rn is not fodrned:
alloys, ceramics, synthetic resin, etc. The land/groove pattern

on the substrate is formed by a stamper generation method, etc.
The formationof the softmagneticlayer onthe land/groovepattern
is performed by depositing a suitable magnetic material with
vacuum film formingmeans, such as vacuumevaporation, sputtering,
ion plating, etc., aplatingmethod, etc. 1In in-plane recording
and perpendicular recording, approximately the same master
carriers 3 are used.

In the case of in-plane recording, the magnetic field
application device (not shown), for applying an initializing
field and a transfer field, is constructed of vertically spaced
ring electromagnets. With the vertically spaced ring
electromagnets, a transfer field generated in the same direction
is applied in a direction parallel to the data track direction.
While the upper and lower holders 44, 45 are being rotated, a
transfer field is applied on the slave medium 42 and the master
carriers 43, 43'. The magnetic field application device may be
provided so that it is rotatable. Themagnetic fieldapplication
device may be constructed of a permanent magnet arranged on one
side or two permanent magnets arranged on both sides. The
magnetic field application device in the case of perpendicular
recording is constructed of vertically spaced electromagnets

or permanent magnets of opposite polarities. Themagnetic field
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sai dseparati on nmeansconpri sesi njecti on nozzl esthat are communi cated with
said through bores; and said slave nediumin intimte contact with said
master 62 carrier is separated by injecting conpressed air into said

t hrough bores through said injection nozzles. 6. A magnetic transfer device
for bringing a master carrier with information and a slave nediuminto

i ntimate o0 8cle bl hdé@f@e%@ﬁéré@@stQeﬂagﬁékibnglélhr anshenifkeld oho

transfer said |n?ornat|on to"said slave nedium said nagnetlc transfer

device cqmrisidgc, sepatat e PR DAY PSR 1280 13! fonl @nd

radially cont act sur%ace et ween sal master carrier an sal sl ave

medi um T ERANCE GAd BRI iRV bae: 38,80 5] U | BnchR Mnngr el n

sai d separ atlion nea
magnetization patterns corresponding to transfer patterns on

the master carriers 43, 43’ are transferred and recorded on both
sides of the slave medium 42.

If the housing portion 411 is in a vacuum state after
magnetic transfer, the pressure in the housing portion 411 is
returned to atmospheric pressure to separate the upper and lower
holders 44, 45. As with the aforementioned case, the
small-diameter passage 49 can also be used to return the pressure
in the housing portion 411 to atmospheric pressure.

Thereafter, pressurized air for separating the slave
medium 42 and the master carriers 43, 43’ is supplied to the
small-diameter passage 49. The pressure is suitably selected,
depending on the materials and strength of the slave medium 42
and master carriers 43, 43’, contact strength during transfer,
etc.

According to the fifth embodiment, the slave medium
42 and the master carriers 43, 43’ can be separated easily and
reliablywithout beingscored. Inaddition, inthecaseofhaving
the air introducing recesses 413, the introduction of pressurized
air to the contact surface can be reliably performed and the
separating operation is excellent. Thus, operating efficiency
is high and productivity is enhanced.

While pressurized air is supplied through the lower
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a small-dianmeter air passage forned in a center shaft which is inserted
intb a center hole of said naster carrier and a center hole of said slave
medi um and branch passages extending fromsaid air passage to said
radially inner contact surface between said nmaster carrier and said sl ave
medium 8 . The magnetic transfer device as set forth in claim7 , wherein

o bring Bardtnest et EePFE e P o Se R a R PR R PR i e BBRCact
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shen depepdenl con LU LOL S el S saidoely | nxgdueing gasedeey are
nagne“(:Eﬂggizggﬂg?g6§%€§og?tH}gF{%gﬂogg%ﬂgstateafterthenmgnetic

transfer showninFig. 13. Noteinthe figuresthat thedimensions

of each part are shown at ratios differing from the actual

dimensions.

In the magnetic transfer device 50 shown in Fig. 13,

the centers of the slave surfaces of a slave medium 52 with a

magnetic recording portion that undergoes magnetic transfer are

aligned with the centers of the information carrying surfaces

of upper and lower master carriers 53’, 53 having information

that corresponds to a servo signal, etc. In this state, they

are brought into intimate contact with one another. Next, a

transfer field is applied to perform magnetic transfer by a

magnetic field application device (not shown). The bottom

surface of the lower master carrier 53 is held by a lower holder

54, the top surface of the upper master carrier 53’ is held by

an upper holder 55, and the slave medium 52 is sandwiched between

the master carriers 53 and 53’. The lower master carrier 53 has

a center hole 53a in its central portion.

Note that the slave medium 52 uses a disk-shaped
magneticrecordingmedium, whichhasoneor twomagnetic recording

portions (magnetic layer) formed on one side or both sides, such

as a hard disk, a high-density flexible disk, etc. This slave
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7, wherein said air introduci ng passages are fornmed into the shape of a
wedge- shaped recess. 12. A magnetic transfer device for bringing a master
carrier with information arid a slave mediuminto intinmate contact with
each other ,and holding themin a holder, and then applying a transfer
field to transfer said information tb said slave nmedium said magnetic
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The magnetic transfer device 50 is provided with a
center shaft 58, which is axially movable and inserted into the
central portion of the lower holder 54. The upper end portion
of the center shaft 58 is constructed of a separating member
59, which is inserted into the center holes 52a, 53a of the slave
medium 52 and the lower master carrier 53 to align them with
each other and separate them.

The separating member 59 is equippedwith a first shaft
portion 59a, a second shaft portion 59b smaller in diameter than
the first shaft portion 59%a, and a stepped portion 59c between
the first shaft portion 59%9a and the second shaft portion 5%9b.
The separating member 59 is axially movable with respect to the
lower holder 54. The first shaft portion 59 engages the center
hole 53a of the lower master carrier 53, and the second shaft
portion 59b engages the center hole 52a of the slave medium 52.
The stepped portion 59c can abut the bottom surface of the
circumferential edge of the center hole 52a of the slave medium
52.

During magnetic transfer, as shown in Fig. 13, the
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a conveyance step of conveying a slave nediuma contact step of bring said
slave nediumand a nmaster carrier into intimte contact with each other; a
magnetic field application step of applying a trans fer field to said sl ave
medi um and said master carrier being held in intimte contact with each
other; and a separation step of separating said master carrier and said
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step, said application step, and said separation step, environnental
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separating member 59 with the center hole 53a of the lower master
carrier 53. The slave medium 52 is positioned by engaging the
second shaft portion 59a with the center hole 52a. With the upper
and lower holders 55 and 54 closed, both sides of the slave medium
52 are sandwiched between the master carriers 53, 537.

Next, a transfer field is applied to perform magnetic
transfer. In the case of in-plane recording, initial DC
magnetization is performed on the slave medium 52 so that it
is magnetized in an in-plane direction parallel to the slave
medium plane. In the case of perpendicular recording, initial
DC magnetization is performed on the slave medium 52 so that
it ismagnetized in a direction perpendicular to the slave medium
plane. Next, a transfer field is applied in the opposite
direction fromthe direction of the initializing field to perform
magnetic transfer. When magnetic transfer is performed, it is
preferable that a housing portion 511 be in a vacuum state to
enhance the degree of contact between the master carriers 53,
53’ and the slave medium 52. To cause the housing portion 511
to be in a vacuum state, a vacuum discharge bore (not shown)

is provided. If the housing portion 511 is in a vacuum state
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17. The magnetic transfer nethod as set forth in claim14, 15 or 16,
wherein, in said conveyance step, the nunber of dust particles (with
particle sizes 0.3 ~.imor larger) per cubit feet (= 28 . 32 x 10-3nB) is
100 or less . 65
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is performed by depositing a suitable magnetic material with

—cro>

vacuum film forming means, such as vacuumevaporation, sputtering,
ion plating, etc., a plating method, etc. 1In in-plane recording

and perpendicular recording, approximately the same master
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In the case of in-plane recording, the magnetic field
application device (not shown), for applying an initializing
field and a transfer field, is constructed of vertically spaced
ring electromagnets. With the vertically spaced ring
electromagnets, a transfer field generated in the same direction
is applied in a direction parallel to the data track direction.
While the upper and lower holders 55, 54 are being rotated, a
transfer field is applied on the slave medium 52 and the master
carriers 53, 53’. The magnetic field application device may be
provided so that it is rotatable. Themagnetic fieldapplication
device may be constructed of a permanent magnet arranged on one
side or two permanent magnets arranged on both sides. The
magnetic field application device in the case of perpendicular
recording is constructed of vertically spaced electromagnets
or permanent magnets of opposite polarities. Themagnetic field
application device generates a magnetic field in a direction
perpendicular to the slave medium plane and applies it on the
slave medium 42 and the master carriers 43, 43’.

According to the sixth embodiment shown in Figs. 13
and 14, the slave medium 52 and the master carriers 53, 53’ can
be separated easily and reliably without being scored. 1In
addition, since the slave medium 52 is separated from the master
carriers 53, 53’ and held, there is no possibility that the slave
medium 52 will adhere to the master carrier 53 during conveyance.

After magnetic transfer, the slavemedium 52 canbe easily removed
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While the separating member 59 is formed integrally
with the center shaft 58, it may be formed separately from the
center shaft 58. 1In addition, for the axial movement of the
separating member 59, an elastic member may be installed instead
of the installation of drive means. 1In this case, the elastic
member is urged in a separating direction. When the slave medium
52 is separated after magnetic transfer, it is urged in the
separating direction so that it is separated and held.
Furthermore, pressure means may be provided to apply pressurized
alr to the contact surfaces between the slave medium 52 and the
master carriers 53, 537.

A seventh embodiment of the present invention will
hereinafter be described. Fig. 15 shows a magnetic transfer
device for carryingout amagnetic transfermethod. Fig. 16 shows
an explodedperspective view of the contact device. Fig. 17 shows
a magnetic transfer method according to the seventh embodiment
of the present invention. Noteinthe figures that thedimensions
of each part are shown at ratios differing from the actual
dimensions.

The magnetic transfer device 60 shown in Fig. 15 is
equipped with a lower press member 611 and an upper press member
612. As shown in Fig. 16, the magnetic transfer device 60 is
further equipped with a contact device 65, a pressurizer 66 for

pressurizing the contact device 65, and a magnetic field

41



. " '()- "10%& ()- 10T
n 1 " 0 ! - S | " 100/(]-& ()_yl 100/& () , f _ 10T
T 102{%@(16)!65\/ llo%?!/foc%ué' ()- 110% u& ()- 3100/%(%1/&[]((&?2;5]-00/0 u& ()
loT 10T LA ) vgasecitasan 1ovsion ) Sriokwriy;
"10% ug () -*Z10% ug& () -! "10%u-u& ()-m" I é
13%/6 lélog/g ué@ég%:lo% ug& ()-,SFlgé%‘éﬁ‘ﬁng 10 :@\20 . . P
ca e o ' _ Y1 i
107100 Ui (1 SFL0% i () L0k i ) SVAOTE CRC) TRy -+ oy
! 6 @Né -
10

oo T LSO g O oo et 05 A0 B A e B Foveep e angE_ @
110% u& ()- ! 10% u& ()-1310%
' with the centers aligned with one another.

recording disk, which has one or two magnetic recording portions
(magnetic layer) formed on one side or both sides, such as a
hard disk, a high-—density flexible disk, etec. This slave medium
62 has a center bore 62a. 1In the case of in-plane recording,

theslavemedium62isnmgnetizedinanin—planedirectionparallel

totheslavemediumplane. Inthecaseofperpendicularrecording,
itisnmgnetizedijladirectionperpendicular1x>theslaven@dium
pPlane. The master carrier 63 is formed into an annular hard disk
having a center hole 63a. The information carrying surface 63b
of the master carrier 63 having a transfer pPattern (magnetic
material) is brought into intimate contact with the slave medium
62. On the other hand, the bottom surface of the master carrier

63 is held on the lower press member 611. The elastic member
64 is formed into the shape of a disk from a material that has

an elastic characteristic, because it contacts and presses the
back surface of the slave medium 62, The elastic member 64 is

held on the upper press member 612.

The lower press member 611 of the contact device 65
has an adsorption surface 6lla for adsorbing and holding the
master carrier 63, The bottom surface of the upper press member
612 is provided with a@ supporting surface 6124 for holding the

elastic member 64. The upper press member 612 is axially movable

42



10T5! 10% u&' ()-3!'10% u& ()-0!10% u& ()--F10% u& ()-, & 10% u& ()-9%$310% u&' (
y-1111111,JoKbCW 10Ts "10%&' ()- &F109%& ()-s10%& ()- 10-u 10-u

10- uf L<10% u& ()-7!10% u& () - oKLOOOOOPQ~_=W 10T! "10%gyg& ()- "10%& ()- 10
10 10L< 10%&' ()-sS "10%& ()-!!10%& ()- QATUUUUWV}r g\ =W 10T" 10%a&' ()- 109
10g 10gf "<10%g& ()-!. "10%go& () -

and moved by the pressurizer 66, and they are pressed against
each other with a predetermined pressure. When the upper and
lower press members 611, 612 are brought into contact with each
other, thebrimportions 61lb, 612babuteachotherandtheinterior
is hermetically sealed. The upper and lower press members 611,
612 are connected to drive means and are integrally rotated.
The lower press member 611 has a positioning pin 61lc at the
center thereof.

The pressurizer 66 is equipped with a pressurizing
cylinder 661. The lower end of the press rod 662 of the
pressurizing cylinder 661 applies a predetermined press load
onthe upper pressmember 612. Sincethecontactdevice 65 rotates
in a pressed state, the pressurizer 66 is arranged so that a
pressing force is exerted on the center shaft portion 612c of
the upper press member 612. In addition to the pressurizer 66,
or instead of the pressurizer 66, the contact between the slave
medium 62 and the master carrier 63 may be performed by vacuum
suction to enhance contact and realize uniform contact.

In the case of in-plane recording, a magnetic-filed
application device 67, for applying an initializing field and
a transfer field, is constructed of vertically spaced ring head
electromagnets that have a coil 73 wound on a core 72 having
a gap 71 which extends in the radial direction of the slave medium
62. With the vertically spacedelectromagnets, a transfer field
is applied in a direction parallel to the data track direction.

While the contact device 65 is being rotated, the generated
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provided so that it is rotatable. Themagnetic fieldapplication
device 67 may be arranged only on one side. The magnetic field
application device 67 may be constructed of a single permanent
magnet arranged on one side or two permanent magnets arranged
on both sides.

The magnetic field application device 67 in the case
of perpendicular recording is constructed of electromagnets or
permanent magnets of opposite polarities, which are arranged
across the contact device 65. The magnetic field application
device 67 generatesamagnetic fieldinaperpendiculardirection.
When the magnetic field application device 67 applies a magnetic
field to a portion of the contact device 65, magnetic transfer
is performed on the entire surface by moving either the contact
device 65 or the magnetic field.

The magnetic transfer process by the magnetic transfer
device 60 includes the step of conveying the slave medium 62,
the step of bringing the master carrier 63 and the slave medium
62 into intimate contact with each other, the step of applying
a transfer field, the step of separating the master carrier 63
and the slave medium 62 from each other, and the step of removing
the slave medium 62 after magnetic transfer.

In the magnetic transfer process, during at least the
step of bringing the master carrier 63 and the slave medium 62

into intimate contact with each other, the transfer field
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Itispreferablethat intheaforementionedtemperature
and humidity ranges, the master carrier 63 and the slave medium
62 be formed from a material whose thermal linear exXpansion ratio
(aS/aM) of the thermal linear expansion coefficientaM of the
master carrier 63 and the thermal linear expansion coefficient
aS of the slave medium 62 is in the range of 0.5 to 40.
It is also preferable that in the step of conveying
the slave medium 62, the number of dust particles (with particle

sizes 0.3 um or less) per cubit feet (= 28.32 X 10 °m°) be 100

or less and the number of dust particles (with particle sizes
of 0.5um or less. Furthermore, it is desirable to remove dust
particles on the slave medium 62 and then bring the slave medium
62 into intimate contact with the master carrier 63.

In the magnetic transfer device 60, magnetic transfer
is performed on a plurality of slave mediums 62 through the same
master carrier 63. 1Initially, the master carrier 63 and the
elastic member 64 are held by the lower press member 611 and
the upper press member 612, respectively. With the upper press
member 612 and the lower press member 611 moved away from each
other, the slave medium 62 magnetized in the in-plane or
perpendicular direction is conveyed to the magnetic transfer

device 60, and the centers are aligned with each other. Before
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"ﬁls]to%@it(l?cles on the slave medium 62 and the master carrier
63 are removed. Next, the pressurizer 66 is driven to move the
upper press member 612 toward the lower press member 611. The
elastic member 64 is brought into contact with the back surface
of the slave medium 62, whereby the slave medium 62 is brought
into intimate contact with the master carrier 63. Thereafter,
the upper and lower electromagnets of the magnetic field
applicationdevice 67 aremoved toward the top andbottom surfaces
of the contact device 65. While the contact device 65 is being
rotated, atransfer fieldisappliedinapproximately the opposite
direction from the direction of the initializing field by the
magnetic field application device 67. In this manner, a
magnetization pattern corresponding to the transfer pattern on
the master carrier 63 is transferred and recorded on the magnetic
recording portion of the slave medium 62. After the magnetic
transfer, the upper press member 612 is moved away from the lower
pressmember 611. Theslavemedium62 is separated fromthemaster
carrier 63 and removed. Thereafter, the next slave medium 62
is conveyed and magnetic transfer is repeated in the
aforementioned manner.

A magnetic transfer method using in-plane recording
will be outlined with reference to Fig. 17. As shown in Fig.
17A, an initializing field Hy, is first applied to a slave medium
62 in one direction along the direction of a data track to perform

initial magnetization (DC demagnetization). Then, as shown in
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632 (magnetic material) coated on a microscope land/groove
pattern on the substrate 631 of a master carrier 631, are brought
physical contact with each other. 1In the state of the intimate
contact, a transfer field Hgy is applied in the opposite direction
from the direction of the initializing field Hiy, to perform
magnetic transfer. The transfer field Hgy is passed through the
soft magnetic layer 632 of the land portion, so that the
magnetization of the land portion is not reversed and the
magnetization in the portion other than the land portion is
reversed. As shown in Fig. 17C, a magnetization pattern, which
corresponds to a pattern formed by both the land portion of the
soft magnetic layer 632 of the master carrier 63 and the grooves
between the lands, is transferred to the slave surface (data
track) of the slave medium 62.

As mentioned above, the master carrier 63 has a
microscopic land/groove pattern (transfer pattern),
corresponding to a servo signal and formed from the soft magnetic
layer 32. 1In the magnetic transfer of the land/groove pattern,
there are single-sided serial transfer and double-sided
simultaneous transfer. The single-sided serial transfer is
performed with the master carrier 63 held in direct contact with

one side of the slave medium 62. The double-sided simultaneous

transfer is performed with two master carriers 63 held in direct
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Note that in the case where the land/groove pattern
on the substrate 631 of the master carrier 63 is a negative
land/groove pattern opposite the positive land/groove pattern
shown in Fig. 17, a similar magnetization pattern can be
transferred and recorded by applying the initializing field Hjp
and the transfer field Hgy in a direction opposite to the
aforementioned direction.

In the case where the substrate 631 is composed of a
ferromagnetic material such as nickel (Ni), magnetic transfer
can be performed without coating the substrate 631 with the soft
magnetic layer 632. However, satisfactorymagnetictransfer can
be performed by providing the soft magnetic layer 632 whose
transfer characteristicis good. 1In the case where the substrate
631 is composed of a nonmagnetic material, it is necessary to
provide the soft magnetic layer 632. It is preferable that the
soft magnetic layer 32 be provided with a protective coat
consisting of diamond-like carbon (DLC), etc. Itmaybe provided
with a lubricant layer. It is further preferable that the
protective layer consist of a DL.C coat of 5 to 30 nmand a lubricant
layer. Furthermore, there maybe provided a contact reinforcing
layer, which is composed of silicon (Si), etc., between the soft
magnetic layer 632 and the protective coat. A lubricant improves
durability degradation, such as the occurrence of scores due

to friction, which occurs in correcting for a shift that occurs

when the soft magnetic layer 632 and the slave medium 62 are

48



10g 10g@<10%& ()-!1 "10%g& ()-!9$ "10%g& ()- N>ABCD}rg\ =W ! 10947& ()- 10T
10T 10T, < 10947& ()-!L$! 10967T& ()-!L$! 1094 T& () -

"1009& () -~abcdub@V ! f Y" 10%@8& ()-" 10%@& ()- 10T 10T

10TS9<10947& () - L! 1094& () - gsYYL109%& () - cdef bCW ! ssF109%g& ()-s "10%g& () -
10@ 10@ 10@ < 10%@& ()- & "10%G& () - f 3GLOYG () - TS'#124CW

brought into contact with each other.

The material of the substrate 631 of the master carrier
63usesnickel (Ni), silicon (Si), quartz, glass, aluminum, alloys,
ceramics, synthetic resin, etc. The land/groove pattern on the
substrate 631 is formed by a stamper generation method, etc.
In the stamper generation method, a photoresist film is first
coated on the smooth surface of a glass plate (or a quartz plate)
by spinning the glass plate. Then, a laser light beam (or an
electronbeam) modulatedaccordingtoaservosignal isirradiated
while theglassplate isbeingrotated. Ontheentirephotoresist
film, a predetermined pattern, for example, a pattern extending
in the radial direction from the center of rotation and
corresponding to a servo signal, is exposed at the portions
corresponding to the frames of data tracks. Thereafter, the
photoresist film is developed to remove the exposed portions,
and an original disk with a land/groove shape consisting of the
photoresist film is obtained. Next, based on the land/groove
pattern on the surface of the original disk, the surface is plated
(or electrotyped), and a nickel (Ni) substrate with a positive
land/groove pattern is generated and separated from the original
disk. This substrate, as it is, is employed as a master carrier,
or the land/groove pattern on the substrate may be coated with
a soft magnetic layer and a protective film and employed as a
master carrier.

Inaddition, theaforementionedoriginaldiskisplated

to generate a second original plate, and by using the second
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a negative land/groove pattern may be generated. Furthermore,
by plating the second original disk or hardening a resin solution
appliedtothe secondoriginal, athirdoriginalplate isgenerated,
and the third original disk is plated, whereby a substrate with
apositive land/groove patternmay be formed. On the other hand,
a photoresist pattern is formed on the glass plate; etching is
performed to form grooves in the glass plate; the photoresist
is removed toobtainanoriginal disk; and thereafter, a substrate
may be formed in the aforementioned manner.

The soft magnetic layer 632 is formed by depositing
a suitable magnetic material on the substrate 631 by vacuum film
forming means, such as vacuum evaporation, sputtering, ion
plating, etc., a plating method, etc. The magnetic material of
the soft magnetic layer 632 is able to employ cobalt (Co), alloys
with Co (CoNi, CoNiZr, CoNbTaZr, etc.), iron (Fe), alloys with
Fe (FeCo, FeCoNi, FeNiMo, FeAlSi, FeAl, FeTaN, etc.), Ni, and
alloys with Ni (NiFe, etc.). Particularly, FeCo and FeCoNi are
preferred. It is preferable that the thickness of the soft
magnetic layer 632 be in the range of 50 to 500 nm. The range
of 100 to 400 nm is further preferable.

The master carrier may be formed by generating a resin
substrate using the aforementioned original plate, and then
providing a soft magnetic layer on the substrate surface. The
resin material of the resin substrate is able to use acrylic

resin, such as polycarbonate, poly(methyl methacrylate), etc.,
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vinyl chloride resin, such as poly(vinyl chloride), a vinyl
chloride coploymer, etc., epoxy resin, amorphous polyolefin,
polyester, etc. Polycarbonate is preferable because it has
moisture resistance and dimension stability and is low in cost.
In the case where there are burrs in molded products, they are
removed by varnishing or polishing. 1In addition, the original
disc may be provided with a spin coat or bar coat by using
ultraviolet-ray hardened resin, electron-beam hardened resin,
etc.

In the case of perpendicular recording, approximately
the same master carrier 63 as that of the aforementioned in-plane
recording is used. That is, a land/groove pattern is formed on
the substrate 631, and the soft magnetic layer 632 (magnetic
material) is deposited on the top surface of the land pattern.
In the case of the perpendicular recording, initial DC
magnetizationisperformedsothat theslavemedium?2 ismagnetized
in one direction perpendicular to the slave medium plane. With
the slave medium 62 and the master carrier 63 held in direct
contactwitheachother, atransfer fieldisappliedintheopposite
direction from the direction of the initial magnetization
directiontoperformmagnetictransfer. Sincethetransfer field
is passed through the soft magnetic layer 632 of the land portion
of the master carrier 63, the perpendicular magnetization of
a portion corresponding to the land portion is reversed. In this
way, a magnetization pattern corresponding to the land/groove

pattern can be recorded on the slave medium 62.
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The magnetic recording portion of the slave medium 62
is constructed of a coat type magnetic recording layer or a thin
metal film type magnetic recording layer. The material of the
magnetic layer of the thin metal film type magnetic recording
layer is able to employ cobalt (Co), alloys with Co (CoPtCr,
CoCr, CoPtCrTa, CoPtCrNbTa, CoCrB, CoNi, etc.), iron (Fe), and
alloys with Fe (FeCo, FePt, FeCoNi, etc.). These magnetic
materials are preferable, because they have magnetic anisotropy
in the same direction as the direction of an applied magnetic
field (in-plane direction in the case of in-plane recording or
perpendicular direction in the case of perpendicular recording)
and therefore distinct transfer can be performed. It is
preferable to provide a base layer of nonmagnetic base under
themagneticmaterial toobtain the requiredmagnetic anisotropy.
It is necessary that the crystal structure and lattice constant
of the base layer be matched with those of the magnetic layer.
For this reason, the base layer employs Cr, CxTi, CoCr, CrTa,
CrMo, NiAl, Ru, etc. Note that before it is brought into direct
contact with the master carrier 3, the slave medium 2 undergoes
the process of removing the microscopic protrusions or dust
particles on the surface by a grinding head, a polisher, etc.,
as occasion demands.

<Experiment Method>

Now, with respect to embodiments and comparative
examples of a magnetic transfer method, a description will be

given of the results of experiments indicating that it is
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preferable that environmental conditionsbeintheaforementioned
range. The master carrier, the slave medium, and the evaluation
method, used in the experiments, are as follows.

<Master Carrier>

Aphotoresist (electronbeamdrawingresist) was coated
on a glass plate with a flat surface by a spin coat method. An
electron beam was irradiated thereon while the glass plate was
rotated, thereby performing exposure thereof. Next, the
photoresist was developed and the exposed portions were removed,
to form an original disk. Then, a Ni substrate was produced by
plating the original disk with Ni and peeling it off from the
original disk. 1In the land/groove pattern of the Ni substrate,
radial lines with a width of 2.3 um, a line pitch of 2.5 um,
and a groove depth of 0.2 um are arranged from the disk center
up to a radial position of 20 to 40 mm, and the pitch between
lines is 0.5 um at the radially innermost position 20 mm away
from the disk center. In the generation of the master carrier,
the stamper generation method was employed. On theNi substrate,
a FeCo30at.% soft magnetic layer (a compositionisgiveninatomic
percent) was formed at a temperature of 25C. The Ar sputter
pressurewas 1.5 X 10—4 Pa (1.08 m Torr) and the appliedelectric

power was 2.80 W/cm2.

<Slave Medium>
In a vacuum film forming device (Shibaura
Mechatoronics: S-50S sputter), the pressure was reduced to 1.33

X 10—5 Pa (10"7 Torr) at room temperature. Then, argon (Ar) was
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introduced and the pressure was increased to 0.4 Pa (3 X 10_3
Torr). Under these conditions, an aluminum plate was heated to
200°C anda 3.5” disk-shapedmagneticrecordingmedium (harddisk)
with a CrTi layer of thickness 60 nm, a CoCrPt layer of thickness
25 nm, a flux density Ms of 5.7 T (4500 Gauss), and a coercive
field Heg of 199 kA/m (2500 Oe) was generated and used as a slave
medium.

<Method of Evaluating a Size Fluctuation>

The signals transferred to the slave medium were
evaluated by an electromagnetic transformation characteristic
measuring apparatus (Kyodo Electronics: SS-60). A magneto
resistive (MR) head was used which has a read head gap of 0.19
um, a read track width of 0.8 um, a write head gap of 0.4 u
m, and a write track width of 1.2 pm. A signal recorded was
input to a digital oscilloscope, and the frequency distribution
(jitter) of the signal at a zero-crossing point was measured.
On the assumption that the frequency distribution follows normal
distribution, the values of dispersion ¢ were calculated and

compared. In the case where the value of ¢ is 8% or less, it

is evaluated as good (O). 1In the case where the value of ¢ is

in the range of 8 to 10%, it is evaluated as fair (A). If it
exceeds 10%, it is evaluated as poor (X). The results are listed
in Table 1.

<Method of Evaluating Signal Defects>
Magnetic transfer was performed on the slave medium.

Thereafter, amagnetic developing solution (Sigma High Chemical:
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The slave medium was dried and the quantity of shift of the
developedsignalendwasevaluated. Thenumberofmissingsignals
present on the slave medium was randomly observed within a visual
field of 100 at a 1:50 magnification ratio by a differential
interferencemicroscope. Ifthenumberofmissingsignalswithin
the 100 visual field is 5 or less, it is evaluated as good (O).
In the case of 6 to 9 missing signals, it is evaluated as fair
(A). 1In the case of 10 or more missing signals, it is evaluated
as poor (X). The results are indicated in Table 1.

[Embodiment 1]

An embodiment 1 is a magnetic transfer method using
the aforementioned master carrier and slave medium. The
conditions are listed in Table 1. That is, the temperature (room
temperature) is 11°C, the humidity (relative humidity) is 13RH%,
and the thermal linear expansion ratio (aS/aM) of the thermal
linear expansion coefficientaM of the master carrier and the
thermal linear expansion coefficientaS of the slave medium is
1.8. Furthermore, the number of dust particles (with particle
sizes 0.3 um or larger) per cubit feet (= 28.32 X 10 °m>) is
10.

[Embodiments 2 and 3]

An embodiment 2 is the same magnetic transfer method
as the embodiment 1, except that the humidity is 52RH%. An
embodiment 3is the samemagnetic transfermethodas the embodiment

1, except that the humidity is 76RH%.
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[Embodiments 4 and 5]

An embodiment 4 is the same magnetic transfer method
as the embodiment 1, except that the humidity is 15RH%. An
embodiment 5is the samemagnetic transfermethodas the embodiment
4, except that the humidity is 56RH%.

[Embodiments 6 to 8]

An embodiment 6 is the same magnetic transfer method
as the embodiment 5, except that the substrate of the slave medium
is changed from an aluminum plate to a glass plate and therefore
the thermal linear expansionratio (aS/aM) is0.7. Anembodiment
7 is the same magnetic transfer method as the embodiment 5, except
that the substrate of the slavemediumis changedtoahigh-density
flexiblediskconsistingof acetate filmandtherefore the thermal
linear expansion ratio (aS/aM) is 42. An embodiment 8 is the
same magnetic transfer method as the embodiment 5, except that
the number of dust particles is 152.

[Embodiments 9 to 12]

An embodiment 9 is the same magnetic transfer method
as the embodiment 5, except that the humidity is 79RH%. An
embodiment 10 is the same magnetic transfer method as the
embodiment 1, except that the temperature is 56°C and the humidity
18RH%. An embodiment 11 is the same magnetic transfer method
as the embodiment 10, except that the humidity is 61RH%. An
embodiment 12 is the same magnetic transfer method as the
embodiment 10, except that the humidity is 73RH%.

[Comparative Examples 1 to 6]
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A comparative example 1 is the same magnetic transfer

method as the embodiment 1, except that the humidity is 9RHS.

A comparative example 2 is the same magnetic transfer method

as the embodiment 1, except that the humidity is B86RH%.

A

comparative example 3 is the same magnetic transfer method as

the embodiment 4, except that the humidity is 6RH%. A comparative

example 4 is the same magnetic transfer method as the embodiment

4, except that the humidity is 91RH%. A comparative example 5

is the same magnetic transfer method as the embodiment 10, except

that the humidity is 6RH%. A comparative example 6 is the same

magnetic transfer method as the embodiment 10, except that the

humidity is 85RH%.

[Comparative Examples 7 to 91

A comparative example 7 is the same magnetic transfer

method as the embodiment 1, except that the temperature is 4°C

and the humidity 9RH%. A comparative example 8 is the same

magnetic transfer method as the comparative example 7, except

that the humidity is 50RH%. A comparative example 9 is the same

magnetic transfer method as the comparative example 7, except

that the humidity is 88RH%.

[Comparative Examples 10 to 12]

A comparative example 10 is the same magnetic transfer

method as the embodiment 1, except that the temperature is 65C

and the humidity 6RH%. A comparative example 11 is the same

magnetic transfer method as the comparative example 10, except

that the humidity is 49RH%. A comparative example 12 is the same
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magnetic transfer method as the comparative example 10, except
that the humidity is 73RH%.

<Evaluation Results>

As can be seen from Table 1, in the embodiments 1 to
12, the temperature are 11 to 56°C and the humidity are 13 to
79RH$. Since they are in the proper ranges of 10 to 60°C and
10 to 80RH%, there is no contamination due to the oxide of the
magnetic layer of the master carrier and the dust particles on
the slave medium. In addition, the evaluation of the size
fluctuation, based on the value of a, and the evaluation of signal
defects, based on the number of missing signals, are both good.
In the embodiment 7, the thermal linear expansion ratio (aS/
alM) of thematerial of the slavemediumis great (42) and therefore
the evaluation of the size fluctuation, based on the value «,
has been reduced. Judging from this fact, it is preferable that

the thermal linear expansion ratio (aS/aM) be 40 or less. 1In

the embodiment 8, the number of dust particles is 152 and dust
particles are liable to adhere to the slave medium. The
evaluation of signal defects has been reduced. Thus, it is
preferable that the number of dust particles be 100 or less.
On the other hand, in the comparative examples 1 to
6, the temperature is in the proper range, but the humidity is
outside the proper range. Because of contamination due to the
oxide of the magnetic layer of the master carrier, the number
of missing signals has been increased and the evaluationof signal

defects reduced. In the comparative examples 7 to 12, the
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temperature is outside the proper range. Because of this, the
evaluation of the size fluctuation based on the value of a has
been reduced. In the comparative examples 8 and 11, the humidity
is in the proper range. Because of this, there is no adhesion
of dust particles to the slave medium, and the evaluation of

signal defects is good.
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Comparative
example 5 56 (good) 6 (poor) 1.8 10 4 (0O) 44 (X)
Comparative
example 6 56 (good) 85(poor) 1.8 10 2(0) 35(X
Comparative
example 7 4 (poor) S(poor) 1.8 10 13(X) 42 (X)
Comparative
example 8 4 (poor) 50(good) 1.8 10 16 (X) 9 (A)
Comparative
example 9 4 (poor) 88 (poor) 1.8 10 12 (X) 31(X)
Comparative
example 10 65 (poor) 6(poor) 1.8 10 11(X) 26(X)
Comparative
example 11 65 (poor) 49 (good) 1.8 10 16 (X) 5(QO)
Comparative
example 12 65 (poor) 73 (poor) 1.8 10 13(X) 21(X)
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said recess means of said master carrier comprises an
inclined face or inclined faces formed on a radially outer edge
of saidmaster carrier, agroove or grooves formed insaidradially
outer edge, or cutouts formed in said radially outer edge;
saild separation means comprises one or more claws that
are inserted into a gap, or gaps, formed by said recess means
and said slave medium; and
said slave medium in intimate contact with said master
carrier is separated by lifting said slave medium with said one
or more claws.
3. The magnetic transfer device as set forth in claim
1, wherein

said recess means of said master carrier comprises

recesses formed in a radially outer edge of said master carrier,
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said separationmeans comprises pins that are inserted
into said recess means; and

said slave medium in intimate contact with saidmaster
carrier is separated by pushing up said slave medium with said
pins.

5. The magnetic transfer device as set forth in claim
1, wherein

said recess means of said master carrier comprises
through bores formed in the portion of said master carrier where
a transfer pattern is not formed;

said separationmeans comprises injectionnozzles that
are communicated with said through bores; and

said slave medium in intimate contact with said master
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with each other and then applying a transfer field to transfer
sald information to said slave medium, said magnetic transfer
device comprising:

separation means for applying pressurized air to a
radially inner contact surface between said master carrier and

said slave medium.

7 . The magnetic transfer device as set forth in claim
6, wherein sald separation means comprises

a small-diameter air passage formed in a center shaft
which is inserted into a center hole of said master carrier and
a center hole of said slave medium, and

branch passages extending fromsaid air passage to said
radially inner contact surface between said master carrier and
said slave medium.

8 . The magnetic transfer device as set forth in claim
7, wherein said air passage is used as a vacuum discharge passage
for discharging air to bring said master carrier and said slave
medium into intimate contact with each other.

9 . The magnetic transfer device as set forth in claim

6, 7 or 8, wherein said master carrier has air introducing
passages formed in its radially inner end portion which makes

intimate contact with said slave medium.
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carrierwith information and a slave medium into 1nt1mate contact

with each other and holding them in a holder, and then applying
atransfer fieldto tq:ans fersaid information't'o saldslavemedium,
sald magnetic transfer device comprising:

a separating memb.er ; installed in said holder so that
it 1s axially movable, which comprises a first. shaft 1:‘>ortio'n
engaging with‘ a center hole of said master carrier, a second.
shaft portion smaller in diameter than tl;e center hole of said
master carrier and engaging with a center hole of said slave

medium, and a stepped portion formed between said first shaft

%
*y

portion and gald second shaft portion;

wherein said separating member is axially moved aftex
magnetic transfér so that said slave medium is separated from
‘ sald master carri;er and held by said stepped portion.
13. The magnetic transfer device as set forth inclaim
‘12, wherein said separating member is constructed with an end
portion of a center shaft installed in the center po:;tio'n of
sald holder so that it is axially slidable,.
14, A magnetic transfer method comprising:
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a conveyance step of conveying a slave medium;

a contact step of bring sald slave medium and a master
carrier into intimate contact with each other;

amagneticfieldapplicationstepofapplyingatransfer
field to said slave medium and said master carrier being held
in intimate contact with each other; and

a separation step of separating said master carrier
and said slave medium from each other;

wherein during at least said contact step, said
application step, and said separation step, environmental
temperature is controlled in the range of 10 to 60°C and relative
humidity is controlled in the range of 10 to B80RH%.

15. The magnetic transfer methodas set forthinclaim
14, wherein said environmental temperature is controlled in the
range of 15 to 45°C and said relative humidity is controlled in
the range of 35 to 70RH%.

16. Themagnetic transfer method as set forth inclaim
14 or 15, wherein, in said environmental temperature range and said
relative humidity range, a ratio (@¢S/aM) of a thermal linear
expansion coefficient (aM) for said master carrier and a thermal
linear expansion coefficient (a8) for said slave medium is in
the range of 0.5 to 40.

17. The magnetic transfer method as set forth in claim

14, 15 or 16, wherein, ih said conveyance step, the number of

dust particles (with particle sizes 0.3 pm or larger) per cubit

feet (= 28.32 x10'3m3) is 100 or less.
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