-4 January 2006 MASTER CARRI ER FOR MAGNETI C TRANSFER O TECHNI CAL FI ELD The
present -invention relates to a naster carrier for bearing an infornmation
-t0 be magnetically transferred to a slave medi um BACKGRO4Ninu£F2006IE

- I NVENTI ON Magnetic transfer is to transfer and record -a magnetic pattern
whi.ch corresponds to an information (for exanple, a servo signal) carried
on a nmaster carrier, onto a slave nmedium by applying transfer magnetic
field in a state that the mnaster carrier carrying the transfer information

by means of ' a fi ndVdENER(GABRRIER FORNVA GMNIUTIE! TR ANWEERNCe and t he
sl ave nmedi um having a magnetic recording part to be subject to magnetic
transfer are brought into close contact wth each other. For exanple, such

a magndiECHNIaAI. 8TEpEs hod is di scl osed in Japanese Unexam ned Patent
Publ i cati on Nos. sho 63-183623,. hei 10-40544, hei 10-269566 and etc. The

mester carrier uEd frosentuigrventiont redates efo ias nizateredarisr PRE T BEFMY and
uttering, and etching on a silicon

treat such as.phot of abrication, s
subst leﬁ% ,rmaépﬁgg b?%@%?%lc@iigﬁ@lﬁ%fﬂf@e@ﬁmﬁéwlmvi di ng an unevenness
pattern fornmed of magnetic substance. In addition, it is considered to

. manufacture a master carrier for magnetic transfer by applying the
"1i t hog PR GROBNIQIF (1338 INVENTIOdhduct or field and the like or the

or der 1o ennanc et GRafer i RanSien anHcrenaiha hegaeticapaiteen whicties s | bed
oot oy SO Be CHIN TR A Lo T e
carrier, onto a slave medium by applying transfer magnetic field in a state that the
C"“) master carrier carrying the transfer information by means of ‘a fine unevenness
pattern of magnetic substance and the slave medium having a magnetic recording
part to be subject to magnetic transfer are brought into close contact with each
- other. For example, such a magnetic transfer method is disclosed in Japanese
Unexam_ined Patent Publication Nos. sho 63-183623, hei 10-40544, hei 10-269566
and etc. '
The master carrier used for magnetic transfer is formed by performing
a treatment such as photofabrication, sputtering, and etching on a silicon substrate,
. glass substrate and the like thereby providing an unevenness pattern formed of
- magnetic substance. '
_ In addition, it is considered to manufacture a master carrier for
magnetic transfer by applying the lithography technique used in semiconductor
field and the like or the stamper technique used in producing an optical disc
stamper. |

However, in order to enhance quality of transfer in the magnetic
transfer as described in the above, it is required to form a master carrier with a

“transfer pattern out of a layer of magnetic substance with a good accuracy. In the




.4 January 2006 C' nmaster carrier, it has been found that the shape of

promni nence pattern is varied  depending on a nethod of witing the pattern,
~thereby affecting on the «characteristics of transfer. Fort®ramgl® in a

- case of rotary type slave nedi um having di sc shape, the unevenness pattern
of transfer information corresponding to a servo signal is fornmed with a
prom nence pattern in a square or rectangul ar shape extended in the

wi dt hwi se direction (radial direction) of track It has been generally

known t hastek Riagrigatit 868 Heen RUREKHAY thd huetr? bR trang% ﬁ@ggt \té‘krsflg&as

been nodul ated accor di ng to an informatio
r ot at i ngdepeaiding coat @dnwithed aof whitingsithe . pvaeﬂherebfy taffectingt lhnofthé r ack

beconmes parrowed.to or less to cope with the 1ncrease of recording
densi ty a‘ftﬁ’élsql‘?ﬁ(‘éptrﬁ"ém Writing dianmeter approaches to the limt of

d
oot ;ﬂgul o patt e of BoLafRe i ASRK, BLforaly iybe ey sfitunt Beyind S shaper or oo

into a shapmevennésscpdttern afcradsfert ifoanstico coirespopinl TaNRREE s ggn is
formed i t he shape ,of circular, arc, the circul ar arc-shaped part causes

| oss of fﬁ?ﬁﬁdtwﬂpﬁnrﬁmm%nmﬁt@mmmﬁte o7 mctangular shape mmmdeduntﬂneansf er

| s execyiRihd t rr nd sl ave um a
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magnetically transfer and record a signal distinctly. The presen |nvent|on
_ was c@seaidipg tp andafrymasiost todbe thnsferredpohie rptatingerdiscreomtartiwithiun obj ect
of the g % invention is to provide a naster carrier for nagnetic
1ﬁansfer adapted to enhance signal quality of transfer by reducing |oss of

gélanw;gr ?E)nge tzlﬂﬁwefleﬁf@ﬂﬂﬁt Width' A bEHRTes WEROWEE 0%, In Yr ledd & ck has
cope with the increase of recording density and the like, the writing dtametcr
~ approaches to the limit of writing diameter for a laser beam and it is difficult to
form a rectangular pattern because an end portion of prominence pattern is formed
‘iﬁto a'shape of circular arc. If the end portion of prominence pattern is formed into
the shape of circular arc, the circular arc-shaped part causes loss of azimuth in the
transfer magnetic field when the magnetic transfer is executed in a state that the
master carrier and slave medium are brought into close contact with each other,
whereby the magnetic pattern is incompletely formed on the slave mediutn and it
becomes impossible to ltlagnetic_ally transfer and récord a signél distinctly. |
O | The present invention was conceived in consideration of the above
problems in mind. The object of the present invention is to provide a master
carrier for magnetic transfer adapted to enhance signal quality of transfer by
- reducing loss of azimuth at the time of magnetic transfer even when the width of
track has been narrowed. |




-4 January 2006 SUMVARY OF THE | NVENTI ON According to an aspect of the
~invention, there is provided a nethod of nanufacturing a naster carrier
for magnetic transfer having a pattern which corresponds %'&4Y 29%nsf er
information for high density recording and is fornmed of a - soft nagnetic
| ayer with a track wwdth of 0.3 urn or |ess, conprising the.Step of
scanning wth an el ectron beam of which a witing dianeter is smaller than
“said width of track, on a sane track over plural tines, whereby said
pattern is MW|tten and formed al ong the whole track width. According to a
further SIIMBMMARNY OMEHE IREEENTIONENti on, there is proevided a nethod of
nanufacturlng a master carrier for nmagnetic transfer as defined above,
wherein a coefficient is k which satisfies a fornula of WE[n-(n- 1)k]xd is
set to be not Iesﬁc@hdngpkamﬂaqnﬁimﬁﬂﬁauhanﬂOnBﬂKm&uwpﬂmmmﬂhamushb@ mﬁdth

ft
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aspect ocnrree*m@nps de entransrfeemfomnatumﬁ@xr@:gls depsltwrat,tewarm anet isddrnaﬁd of a
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tum

. further corrp ting sal carr| netic
t ransf ewittbgn elec m @fgvfwtﬁ witingstiareefenis sma&err than satdmdthm:tna@k raft@t i ng t he
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accordance wth a transter 1nformation and has a witing diraneter snaller
than thEGkivedi. of track, on a same track over plural tines; producing said

substrate having ﬂ@&o#&"rﬁj’%nﬁsﬁjr%ﬂﬁp@cmﬁf”ﬁ@ 9Fé§éﬁt :H@éﬂi@noﬂhér@ igw i ting;
and coating a | aye r of soft pmgnetic substance on said substrate 3 BRI EF
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" number of imes for scanning one track is n, the writing diameter of said electron beam is d.

According to a still further aspect of the present invention, there is
provided a method of manufacturing a master carrier for magnetic transfer as
defined above, further comprising the steps of writing said master carrier for magneﬁc
transfer by illuminating a disc coated with an EB resist while rotating the disc and
scanning with an electron beam which has been modulated in accordance with a transfer
information and has a writing diameter smaller than the width of track; on a same track
over plural times; producing said substrate having an unevenness pattern by majste'rin,g
based on the writing; and coating a layer of soft magnetic substance on said substrate.

e




. Fig, 2+s a schematic view show ng the witing of prom nence pattern of
‘the master carrier; Fig. 3 is a cross sectional view show nP- an exanpl e of
manuf acturing process of the master carrier; and Fig. 4 i‘é-%@&?%atic_
view showing the witing of prom nence pattern of master carrier according
t o .anot her enbodi nent of the present invention. DETAI.LED DESCRI PTI ON OF THE
| NVENTI ON Her ei n. bel ow, enbodi nents of the present invention wll be
described in detail.- Fig. 1 shows an exanple of magnetic transfer nethod
using a nmaster carrier according to one enbodi nent of the present
invention. Fig. 2 is a schematic view showing the witing of prom nence
pattern of the master carrier and Fig. 3 is a cross sectional view show ng
an exanpl e of manufacturing process of the master carrier* The node shown

in Fig. [ | \ | Each of figures is a schematic
Vi ew andéBﬁFm@WgﬁW%%% in a 4 January 2006 different
~scal e. The sunmarfhokniedhachts 6f tis prssehty inveatisn obill be éxphdiae wittcor di ng -

met hod wi || be expl ai ned with refe_ren(;evé)g Fig. 1. Firstly, initial

nmagnet i Z@ferepce @é@@omd@éﬁﬁ%&é@l @}Fon) is performed i n advance by
applying an initi tatl e Fi ' I 1B, One
direction in the }ﬁkéc@% I é%gtsﬁééinsg&g?@ﬁg\?m%ﬁfﬁ giﬂ?%ismﬁig}%%%tte%r, as
shown i ncafiier actohjing thensémbedsnerftad the fresgrienventiongor di ng part) of the
slave nmedium 2 and the prgm nence pattern 32a of. information bearing
surface, which i}qgofh%gsa'fen%ﬁ%‘ﬂpa’ HERg ‘?%ngﬁmﬂﬁ%w&’aﬁgﬂbstance)
coat ed + b %ﬁﬂ.&@venness pattern of substrate 31 of master carrier 3,
are brofj%fhtg?{}ldgso&q ose’ contact with each other, and then the magnetic
‘tpansfer is  exedligedisy coppbgdtiogal viewsshenwing gneiamplé of tharutaciuringhe t r ack

di rection of sIf ve nmedium 2 bﬁt opposite to that of said initial magnetic
field HRIOCHHEO %Wé?tg}:cmﬁ&& ic field Hdu absorbed into the soft magnetic

layer 32 of prompignees padtictiiatic view showing the writing of prominence pattern

of master carrier according to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Herein below, embodiments of the present invention will be described
in detail. Fig. 1 shows an example of magnetic transfer method using a master
carrier according to one embodiment of the present invention. Fig. 2 is a
schematic view showing the writing of prominence pattern of the master carrier

and Fig, 3 is a cross sectional view showing an exarhple of manufacturing p'rocéss
of the master carrier* The mode shown in Fig. 1 is an inplane recording method.

Each of figures is a schematic view and the size of each part is depicted in a




32a, whereby the magnetization is not reversed in that portion and reversed
in the other portion. Asa result, a nagnetic pattern is transferred and
~recorded on a slave surface (track) of the slave nedi um 2 Jimerag®6r dance
with the closely contacted prominence pattern 32a and depression space
form ng pattern of the soft magnetic layer 32 in the information bearing
‘surface of the master carrier 3, as shown in Fig. 1(c). The master carrier
3is forned in a disc shape, one side of which has a transfer information
beari ng giffck@aschleoVvi ded with a fine unevenness pattern formed of the soft
magnetic |ayer 32 to correspond to a servo signal and the other side of
which is maint ai n€be isnmmary| afemaghétichtransfeoby sieans ofrte iisplane vedtrdingt o
cl ose cont&lct vvigig)the s] ave digrn 2. As_shown_in the figure, there are
two castgthod will begxnlained with seferencs; fo Eig. 3. Finstly ipitial magnetizationcont act
wi th on | ' n hole- ntial transfer is
exeout ed Heg? gufiont BenpefEIRA) I¥ perfhl"D B0TERIN ABOANE B BT ont act
wi t h botthagnetestatit field¥in o 4 skarunediua® 06n BRdidiRcBoa i ROk Ack directions
si de-simul t aneous transfer i s executed. The pronm nence pattern 32a I n the

mast er & phewnsiry gig.ndimet iThereaftons sy showr dnlig. di(b),hthebakive mifrfavei ti ng
of el ect . aS_sho in. Fiq. 2. he,wdth Wof track is 0.3m or

| ess anéh%gggﬁgoﬁﬁq P%h%ﬁ SL%Y&%%&WB@BW%%WH&%PM@%&On
beam - furiatian eatitig!subficd] GRS f5#td 6f o SR inddhittic W32 Wehgdeligck on a
sane track over_ plural tinmes. In the case of Fig. 2(a), the 'ting is

per f or mé¥bgipnee)anatedhon thefing nueveriness patteralaf substrate § 1 difanadter catriemBj | e i n

ot n a3 PEUEH ke blase oot ok SoPh Riace Rl thed, 4he ragee ctt%éa.%?qrh'sgﬁi
e SO g ARSI g bt or M "
el ect rom¢sium @ butvepposite! ot thatsifi sidfinitisl mégnetickfizld, HierThé eragofkf i ci ent
'S ~ magnetic field Hdu absorbed into the soft magnetic layer 32 of prominence pattern
32a, whereby the magnetization is not reversed in that portion and reversed in-the -
other portion. Asa resﬁlt, a magnetic pattern is transferred and recorded on a slave
surface (track) of the slave medium 2 in accordance with the closely contacted
prominence pattern 32a and depression space forming pattern of the soft magnetic
layer 32 in the information bearing surface of the master carrier 3, as shown in Fig,
1(c). '
The master carrier 3 is formed in a disb shape, one side of which has a
- {f\'; transfer information bearing surface provided with a fine unevenness pattern
formed of the soft magnetic layer 32 to correspond to a servo signal and the other
side of which is maintained in a holder which is not shown and is brought into
close contact with the slave medium 2. As shown in the figure, there are two
cases: a case where the master carrier 3 is brought into close contact with one side
of the slave medium 2 and one side-sequential transfer is executed and a case

where master carriers 3 are brought into close contact with both sides of slave




defined as k. The coefficient k indicates the overl apping degree of witing
of electron beamand is set to be not |less than 0 and not nore than 0.8,
and preferably not less than 0.2 and not nore than 0.8. Hiamafeatser -t he
val ue of coefficient k is, the greater the overlapping of witing of -

el ectron beam EB is. The nunber of tines of scanning is 2 or nore, wherein
as the nunber of tinmes of scanning nis increased, as the witing dianeter
d is decreased, and as the coefficient k is increased, the shape of

patt . hape. but t time needed for witin
Egcoanreg @gg%@?ﬁ ?u%@b%bd%'ﬁéh@%ggéﬁéug?&gﬂg elé‘refiﬂgéﬁenl:e pattern 32a is e
determ ned by tHEhawprbimifertbeaphitéh 92a Giﬁdtﬂehﬁldsﬁﬁ'dkélﬁie?@ ﬁﬁﬁgﬁgﬁﬁ on are

trailing end area of the promnence pattern 32a in the trac
det er ni ks isrfprmed onith of writitg of elestrondfeatri EBs asfshewariniFig. . and

t he coefqyi Cj erein in order to reduce the loss of azimuth, it is
—effecti v@‘% gg%dg‘{:é)\f?ﬁaéivﬁsi (?'?Hﬁ' at iﬁ?étaé'fi © pajterm ds ggditen pad tarmed byof
ti mes ofscassng With ' e £ ci @ ' ing this
poi nt, istc is)ﬁr ef e%?[e%tt%)ﬁegé}ﬁaﬁb’l ?"Z‘Ed{ Egs %u lfg?l%o ahelrfr%rs.%gﬁ&g g n as

a smal | veidth Jrafaryck2006 semneitrach oveephntl timpsovinngietdage f | a), the
an actual servo signal al so

efficiency. A.though npt shown in, the figyres, >t . A

"has a M%W%%B%#g%‘?‘gbﬁ SGMIERS %yleme%WI%ya smpH| writing skametemds whiler ack
pitch, ez b N f e lSit O] rn i.s ecuted identically
to the giggb/éeréﬁ?enwgggg't?% ’,ﬂ{eventil%ﬁ ?@?@%@/@m&m}%@ eotl’m%ﬁ%‘ﬁ?éte 31
of sai dwnitiisg dianeeter devhidh iislaggerethias vt qFRigers of unevenness shape which

-1s opposite to a Qﬁsitlye pattern shown in"Fig. 1, it is possible to
“record an identi dRItheagHig performedwithian eleoison bagmtBB, therwirlth oftrack

to t hosaVoRhhfbet i b 63 {tahh 150 E buc TR hbdithf uifis cidmeter ST ©
such as elticeromnisedni ki haes Rorel4tiddshi bf t\t"—‘-gg-@ﬁ-}l{)[@}i@ 84hén tﬁé‘%@éfgg}feent%d a

| ubri cant .l ayer may be formed thereon. And, s nore pre
efined as k. "The coefficient k indicates the overlapping degree of writing of

electron beam and is set to be not less than 0 and not more than 0.8, and preferably
not less than 0.2 and not more than 0.8. The greater the value of coefficient k is,
the greater the overlapping of writing of electron beam EB is. The number of
fimes of scanning is 2 or more, wherein as the number of times of scanning n is
increased, as the writing diameter d is decreased, and as the coefficient k is
increased, the shape of pattern approaches to a’rectangular shape but fhe time
needed for writing becomes longer.

C‘? Rounding the corners of the prominence pattern 32a is determined by
the writing diameter d, and the leading end area and trailing end area of the
prominence pattern 32a in the track direction are determined by writing diameter d,
the number of times of scanning n and the coefficient k, wherein in order to reduce
the loss of azimuth, it is effective to reduce fhe writing diameter d, to iﬁcrease the
number of times of écanning n, and to increase the coefficient k. Considering this

point, it is preferable to establish the number of times of scanning n as a small




that a -DLC filmof 5-30nmthick as a protective filmand a |ubricant |ayer
are present. Also, an adherence-enhancing | ayer such as Si may be forned

- -between the soft nmagnetic |ayer 32 and the protective | apdmpard2086| ubri cant
. may prevent deterioration of endurance such as occurrence of damage caused
by friction when correcting deviation which is generated in the course of
contact with the slave nedium 2. For the substrate 31 of the master
carrier 3, nickel, silicon, quartz plate, glass, alumnum all oy,

cer ani csValaumbﬁéwe;fﬁmgtdvlﬁgdhéﬂﬁn&&¥6fﬁ618n§§ed Formation "of unevenness
pattern is executed by stanper nethod or | i ke. The steps of

manuf act uring t heAdthbvghatot showaf int the figates; anactiadrsedvd signalraockasca
transfer accordi nB o an Odl nt WI| e e)fkgkl‘al ned with reference to

Figs. 3(PRUBeRes Pattern hé‘irﬁ)lsag iRjtchafrgm thentraek lpétfr?sﬂndgh@t i on
spi nooaty ARg B HiYiopinpils nﬁ%éﬂg’@t“?esP‘E"?‘*@lﬂ‘?@ﬁo@&‘?gﬁ beam EB whi ch

has been nodul at ebh addltﬁmpcmdnrlg the wvehhass @!‘teﬂnnbf)rsﬁﬁétkﬁé PUGT @sd servo
signal, is scanned on the disc 10 while rota the disc 10 having the

EB. resimasten caigied 3 foa pogative pattern of u@awmesas apeswhich fsaopposjte006

d f .Sai d 2t d.and
scanned PRI BRAGEHRDRGR a7ty S drehlf S5 ot 31 “demqﬂve%éﬁwa[‘he
W dt h Wpaitern dsk rebersinge @meﬂiecﬁaﬁ& of @itiap rmsgﬁbtﬂeS fiel in' BRd AR

times of scanning is five , the witing of pattern for one trac |s
per f or mawaghetis fieldaHdu to e @mﬂwo thoseoof tle abevmx ﬁdm;rle ippmifeiabie to be

(e to Foltid BidieodR ARCRTE diRndt disgormebon (BLGER Bndotmesndiney
Pat t er n P ooy SRAERDALAAL Bt hdf6t %%%%%?‘%eé‘ﬂa & ﬁ%ﬁf@%?@%@
unevenndkd pALErfilmfofsfirIGua thicksas d prad¢ativedfihn antPa labiibat lagedusd i ve
layer s deB Algg an at gre%lécreje anicin a)trer}esnu gsugls tn;a%rt ge %(%rmed between
the soft magnetic layer 32 and the protective layer. The lubricant may prevent
deterioration of endurance such as occurrence of damage caused by friction when
cotrecting deviation which is generated in the course of contact with the slave
medium 2. |
For the substrate 31 of the master carrier 3, nickel, silicon, quartz plate,
glass, aluminum, alloy, ceramics, synthetic resin aﬁd the like are used. Formation
| of unevenness pattern is executed by stamper method or the like. |
i The steps of manufacturing the substrate 31 of the master carrier 3 for
magnetic transfer according to an embodiment will be explained with reference to
Figs. 3(a) to (d). At first, as shown in Fig. 3(a), an EB resist solution is coated on a
- disc 10 (glass or quratz) having a smooth surface by spincoating or the like to form
‘an EB resist 11, an electron beam EB which has been modulated corresponding to
an transfer information such as servo signal, is scanned on the disc 10 while

rotating the disc 10 having the EB resist 11, and the EB resist 11 of each track is




formed -of a nmetal disc having a positive unevenness pattern i s manufactured
by mastering that perforns electroformng, as shown in Fig. 3(c), in which
“the wunevenness pattern assunes a netallic nold. The subst4 &hers3004 or med to
a predeterm ned thickness, is renoved fromthe master disc 12 as shown in
Fig. 3(d). . The unevenness pattern on the surface of said substrate 31 has
~a shape inverted fromthe unevenness pattern of said naster disc 12. The
rear surface of substrate 31 is polished and then a nagnetic |ayer is

coat ed opcidied e mRaeEfminA patichn, Wi BREHBRRARELs GAIvEHRI ahd QlanBENe! i ©

transfer i's obtained. It is possible to manutacture a su aving a
negat i veopat predeteppinggewtiting digmpteatd wiich isosmadbdr than sl didthsWeof eacki er to

manuf acture a secand ster di: t hen performi npg pl ating, treatnment
usi ng t h& &tUH. nﬁﬁ’é@l ef&r%%.gumtsl%'r %@ﬁemw traesyphseansing & Hve
subst r at gyhad e 1 41 t r ] -at | I ng_ or
adheri ngeandie IBuE T btkenD IS LAY A PG Wid 18 rooRRIQIR by

manuf actallewmg fthe cexpostey pdisitiorand beeradislly’ aovidied Ppat ech aRvbhgiddi 1 d
nast er jsc. .For netallic material faor the substrate 31, Ni or N alloy

may be ubbereaftgn s, shavaydn digaB(efbeiEB aasised hoa subiset 48 sdaveloputent! ysi s

| at i ng, C f g spuiteri Lon plati can be
ool 1 q et BRY Bt a0 BRoSeed Pl A STtk “Bins ey a ool Bsedd tifing

( pr oni nesicendwenglets pattert ToMAaEd 6F thePBRRERL 1 9fis bb@irkgbst rate 31 is -
preferably in a range of 80 nm- 800 nm and nore preferably in a range of

100 nm - 600 nm Nax onghe basigrdtunevieayess Bitteisof sunfax dfjsait postdri dige a
GRnet | o TRy Bhndil R BB ASRITL RSIERRS S e SRRV 3
e At el B R SRl hukd, PR 5P O
FeCoNi , 1estenng thehsiformBeglectrbirating, Ms, skowh N Big. 03(o),Nitreywhidib she
preferr eu%e%ﬁﬁésisaiﬁttearheas':sﬁgxoesag dmetallic mold. The substrate 31 formed to a
| predetermined thickness is removed from the master disc 12 as shown in Fig. 3(d)..
The unevenness pattein on the surface of said substrate 31 has a shape
inverted from the unevenness pattern of said master disc 12. The rear surface of
substrate 31 is polished and then a magnetic layer is coated on the unevenness
pattern, whereby a master carrier 3 for magnetic transfer is obtained.
It is possible to manufacture a substrate having a negative péttem by
performing plating treatment on said master carrier to manufacture a second master
(v disc and then performing plating treatment using the second master disc. It is also
‘possible to manufacture a substrate having a positive pattern by performing plating
treatment or adhering and curing a resin solution on the second master disc to
manufacture a third master disc and then performing plating on the third master |
 disc. . o
For metallic material for the substrate 31, Ni or Ni alloy may be used,-

and various metal deposition method such as non-electrolySis plating,




FeCoN .. The thickness of magnetic layer is preferably in a range of 50 nm -
500 nm and nore preferably in a range of 100 nm- 400 nm It is possible
to manufacture a resin substrate using said naster disc, 4dmmlasyb@®s to form
a magnetic layer on its surface, thereby using it as a master carrier. For
the resin material of resin substrate, it is possible to use acryl resin
such as pol ycarbonate, pol ynethyl nethacrylate; chloride vinyl resin such
as poly chloride vinyl, chloride vinyl copolynmer; anorphous polyol efin;

 pol) ! g nyl ! bt 1
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I n addi t(ié%n, UV curing resin, electron beamcuring resin and t may
be appl | ¥thgsubsizateFdsis preferably by arange 0680 non ©808 pinn,- arbimiong préfembhei ght

of prom of tt erp.in the resin substrate is preferably in a range

-0f--50- -----%&S%%%ﬁﬁ“a cIIIII’DrQOII)PgI"erabI y in a range of 100 500 nm A master
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fine pattern in the surface of sald resin subst gnetic

- layer i snplsriabgvith i diim idepositiongnenns suchtay vatuwi t depdsitior ihethod,
deposi tion . neans such as vacuum siti.on nmethod uttering nmethod, ion
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wherein the transfer magnetic field is absorbed into the soft magnetic

layer 32 on the lhibppsrdbledopnanufactimea wsin substrate using avaid enasteradise,t he
-per pendixgHlRn to form a magnetic layer on its surface, thereby using it as a master carrier. -

For the resin material of resin substrate, it is possible to use acryl resin such as

polycarbonate, polymethylmethacrylate; chloride vinyl resin such as poly chloride

vinyl, chloride vinyl copolymer; amorphous polyolefin; polyester and the like, In

view of moisture resistance, dimensional stability, price and the like, polycarbonate |

is preferred. If burr is present in a formed article, it may be removed by b’ﬁmishing
~or polishing. In additidn, UV-curing resin, electron beam curihg resin and thIa like
-~ may be applied on the master disc by bar-coating or spin-coating. The height of
prominence of patfem in the resin substrate is preferably in a range of 50 ~ 1000
nm, and more preferably in a range of 100 ~ 500 nm. A master catrier is obtained
by coating a layer of soft magnetic substance on the fine pattern in the surface of
said resin substrate. The soft magnetic Iayér is formed by depositing a magnetic
material with thin film deposition means such as vacuum deposition method,
spuitering method, ion plating méthod, or plating method and the like.




magneti.zation is reversed in the portion corresponding to the prom nence
pattern 32a, whereby the magnetic pattern which corresponds to the '
unevenness pattern of the master carrier can be recorded40muidheots| ave
medi um 2. As the slave nedium 2, a disc shaped nedium fornmed with nmagnetic
recordi ng part (magnetic |layer) on one surface or both surfaces thereof
such as high recording density flexible disc, hard disc and the |like are
used, wherein the magnetic recording part is forned as a coated type
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o As the slave medium 2, a disc shaped medium formed with magnetic
recording part (magnetic layer) on one surface or both surfaces thereof such as
high-recording density flexible disc, hard disc and the like are used, wherein the
magnetic recording part is formed as a coated type magnetic recording layer or
metallic thin film type magnetic recording layer. For the magnetic material of
metallic thin film type magnetic recording layer, it is possible to use Co, Co alloy.
(CoPtCr, CoCr, CoPtCrTa, CoPiCrNbTa, CoCrB, CoNi and the like), Fe,.Fe alloy
(FeCo, FePt, FeCoNi) can be used. It is preferablé that the magxletic material 'has a
@ higher magnetic flux density and a magnetic anisotropy in the direction same with
| the magnetic field applying direction (inplane direction in case of inplane
recording and normal direction in case of perpendicular recording), because more
distinct transfer can be executed. In order to provide a required magnetic
' ‘anisotropy to the underside (support side) of magnetic material, it is preferable to
form a non-magnetic base layer. It is required to conform the crystal structure and
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direction of the slave nedium 2. The transfer magnetic field is applied to
the <closely contacted slave nedium 2 and nmaster carrier 3 by the nmagnetic
field applying means while they are being rotated. It isS4adnsfyf08Sible to
formthe nagnetic field applying nmeans to be rotatable. In addition, it is
possible to install the magnetic field applying neans -on the one side
only, and it is also possible to install a permanent nagnetic device on
one side or both sides. In case, of perpendicular recording, the magnetic
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di anet emagneticSinld lapplytihgmdans toibetrotatdleit. t Irnaddition, it Repossible to install
~ the magnetic field applying means on the one side only, and it is also possible to
install a permanent magnetic device on one side or both sides.
In case of perpendicular recording, the magnetic field applying means
comprises electromagnets or permanent magnets of different polarities, which are
located in the upper and lower sides of the closely contacted slave medium 2 and
master carrier 3, and generates and applies magnetic field in the normal direction.
If the magnetic field is partially applied, the magnetic transfer over the entire
) surface is performed by moving the closely contacted slave medium 2 and master
O carrier 3 or the magnetic field. ‘
According to the master carrier 3 of the embodiménts explained in the
above, since the width W of track is formed by divisionally performing transfer
over plural times using an electron beam having a predetermined writing diameter
d, the prominence pattern 32a can be formed on the basis of writing approximate to
a rectangular shape and it is possible to execute magnetic transfer with a good

transfer quality due to the reduced loss of azimuth and pattern of high accuracy,
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w dt hwi se direction of track over plural tinmes, wherein the scanning
~direction is sane every tine. In addition, in Fig. 4(b), the witing is
performed with the scanning directions being alternately4fepay3®8 each
time of scanning. 12 4 January 2006 Clains: 1. A method of manufacturing a
master carrier for magnetic transfer . having a pattern which corresponds to
a transfer information for high density recording and is forned of a soft
magnetic layer with a track width of 0.3 urn or less, <conprising the step
of scanngvem ifithdrwadtheWest tiack haamAbeddy glmn%r%gs{i ng dianmeter is smaller
than said wdth of track, on a sane track over plural tines, whereby said
pattern is witteHignd shoveethe vargng f proshimencaqlatteindtIRa According bod of
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MASTER CARRI ER'FOR MAGNETI C TRANSFER To inprove the quality of transfer
signal by reducing | oss of azinmuth when the magnetic transfer is perforned
by bringing a master carrier and a slave mediuminto cl oddamsgn2®ét with
each ot her and applying transfer magnetic field - thereto, even if the width
of track is narrowed. The master carrier 3 has a pattern which corresponds
to a transfer. information for high density recording and is fornmed of a
soft magnet®@msayer 32 with a width Wof track of 3[err]mor |ess, wherein
the patt ern is witten and fornmed by scanning with an el ectron beam EB of
which a witing diamgter d is smaller than the width Wof track, on a sane
track over plurdt tiAggethgdiofmapuifacting %‘FW@EP" '%HWJ?W.'WEE@?‘&P trapsier
rectangul a][ha?ti@w au*émr\ﬂh)gh chﬁ'ﬁb;@@ﬁd;qb @ﬁ%ﬂi@i&hinﬁ?hdﬁ@nﬁ&dﬂgﬁ@eﬁﬂ@ t he
accuracy o ranster. can be enhgnced. i gure
y _ r_ecorgi'ng andis orrr]ned of a soft magnetic layer v\gt“ a track width of 0.3 urn or less,
---comprising the step of scanning with an electron beam of which a writing diameter is
smaller than said width of track, on a same track over plural times, whereby said
pattern is written and formed along the whole track width.
2 A method of manufacturing a master carrier for magnetic transfer
according to claim 1, wherein a coefficient is k which satisfies a formula of W=[n-(n-
1)k]xd is set to be not less than 0 and not more than 0.8, provided that said width of
\ track is W, the number of times for scanning one track is n, the writing diameter of
C said electron beam is d.
3. A method of manufacturing a master carrier for magnetic transfer
- according to claim 1, further comprising the steps of writing said master carrier for
magnetic transfer by illuminating a disc coated with an EB resist while rotating the
disc and scanning with an electron beam which has been modulated in accordance
with a transfer information and has a writing diameter smaller than the width of track,
on a same track over plural times; producing said substrate having an unevenness
pattern by mastering based on the writing; and coating a layer of soft magnetic

substance on said substrate.
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