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’;eSej#g4 L! "x"6"T#l U.  FOR MAGNETI C TRANSFER BACKGROUND COF THE | NVENTI ON 5
Field of W\“ “En This invention relates to a nethod of
cmaster i m\w rrier for magnetic transfer provided V\Amm ‘mmmmmmm\“m
|rregular|ty JHahiern (a pattern of protruding portions and reces S8
portions) representing information to be transferred 10 to a nagh
recordi ng medium and nore particularly to a nethod:of producing an
original for duplicating such master information carriers where the
irregularity patMETAODSOR FEUIRE ING MASPERR! ENPORMABIONIIRRIER t he recording
tracks and the phase servo pattern is drawn with an el ectron beam 15
Description of the Rel ated AFORIMAGREIE! i TRANSEFERII Ng nedi a such as a hard
di sc, areas for recording servo information including,-for instance, a
servo signal for locating a recording track, an address signal representing
the address of the recording track and a 20 reproduction clock signal are
provi ded at predeternm ned BAAEURAYND rerRiH] SINVANTaONet hod of recording a
servo signal on the magnetic recordi ng medium nagnetic transfer has been
wi de used. In the magnetic tEisist @f thgelguephien of a naster i nformati on
carrier having thereon an irregularity pattern (a 25 tern of protruding
portions and recBssednyertiongrlotrenelghetreting efingo mgs@maiSﬁgr
information to be transferred 1 is brought into close contact with a
surface of ATREPABIPR FRCOI A@TmBdIRRTEE Sravet s d?inyidesl MighaaRagneti c
| ayer and a _transfer etic field is ap I|ed to the slave nedium and the
master i nf GFEREIGAT LAY e (i ?a&t&re B hBFebdtie Rt g Sofine sl ave

redium a_mgnetlzationRaLl er Lentesenti N e diBhodBL GGl rea® S€7VO
signal) on e-mas in |on Carrrer
10 to a magnetic recording medium, and more particularly to a
method of producing an original for duplicating such master
information carriers where the irreqgularity pattern is a phase
servo pattern at an angle to the recording tracks and the phase

servo pattern is drawn with an electron beam.

15 Description of the Related Art

In magnetic recording media such as a hard disc, areas

for recording servo information including, for instance, a
servo signal for locating a recording track, an address signal
representing the address of the recording track and a

20 reproduction clock signal are provided aF predetermined
angular intervals. As a method of recordiné a servo signal

on the magnetic recording medium, magnetic transfer has been
wide used. 1In the magnetic transfer, the surface of a master
information carrier having thereon an irregularity pattern (a

25 pattern of protruding portions and recesséd portions) of

magnetic material representing information to be transferred
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< As a met hod of producing such a master information carrier, there has been
wi de known a nethod in which the nmaster 10 informatiion carrier is produced

.on the basis of an original carrying thereon an irregularity pattern of
resist (servo pattern) representing the information:to be:recorded on the
slave nedium The irregularity pattern is foanmed by uniformy coating
resist on a disc-like substrate of, for instance, glass, 15 for instance,
by spin coating, projecting onto the resist a | aser beamor an el ectron

beam modul alsedraG§RE di Ao t@L e dIHtRIHBYL @R hOosheragsassed iyrdia sl ave
medi um and devel opi ng the resist. Though use of a | aser beam prevail over

use of an eleelt9AgheRMw (BrLHEA medBuhhdvidgka Wagnetardl s her paidt ern 20
wi dth are narrowed to neet demand for a higher recording density, a |aser

beam wi | | heeoaRstop nayr@d iicnfbedd 1H amplieed dditheprsoblenedyuie-@ver cone
by drawing the irregularity pattern on the resist by an el ectron beam
havi ng a sralel enadeam dingoehetidhancardiaser ibearhilyy staheng torewmaid: of f t he
el ectron beamwhile 25 rotating the substrate and exposi ng each el enent of
t he pat ber membrdnagt iore dhenvskave needim a Howewertizahdagh deiteg

rel atively easy=to realize when the servo pattern is |ike a square

per pendi cultgPresenkhéng etlog dimpunaddion ((sagak| al sepve helgiaDurdrertdst i al
direction) , this approach is disadvantageous in that when the servo
pattern 5 masgerainiaghatier t¢aryi€dor ding tracks as a phase servo pattern,
an oblique side of an elenent is zigzagged when an el enent is exposed in a
plurality of tinB§ fomnstéod & rRﬁPCg’(%%l‘f‘lgt FUTd DrMeHE Of 0 EPEmaE 1Bt at i ng

t he substrate and=the ob)iqgue side, of the el epent .cannot drawn at a high
eurany | RoeERar: e hed BesPuatds FeoNR o Be A doata i hadia qen s MO

OB RASRALILE Yol 20 8 DRl e el sclaonRngn aoRl nglenent
O cnent SRR B tEhe oy e, 0P LAY 47 MmO ane
I NVENTI ON' 193 0\e@W) Ob e b PEs S O £OPIUHG QRSBENRLI ONSLSHE: dREELHRET O the
slave medium. The irregularity pattern is fogmed by uniformly
coating resist on a disc-like substrate of, for instance, glass,
15 for instance, by spin coating, projecting ohto the resist a
laser beam or an electron beam modulated a_,ccording to the
information to be recorded on the slave medium, and developing
the resist. Though use of a laser beam prefails over use of
an electron beam at present, as the track width and the pattern
20 width are narrowed to meet demand for a higher zecording density,
a laser beam will become too large in beaﬁ;diameter. This
problem may be overcome by drawing the irregularity pattern
on the resist by an electron beam having a smaller bear diameter
than a laser beam by turning on and off the eléctron beam while

25 rotating the substrate and exposing each elemént of the pattern

at one time or more times.
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“the primary object of the present invention is to provide a nmethod of
accurately drawi ng a phase servo pattern at an angle 20 to the recording
tracks with an el ectron beam |n accordance with the present invention,
there is provided a nethod of producing a master information carrier from
an original on which a phase servo pattern is drawn by scanning the
original with an electron beam wherein the 25 inprovenent conprises that
t he phase servo pattern is drawn el ement by el enment by 3 causi ng the

el ectron beam haHbQQv@rP%(B@thﬁ'E%&%b EQiaEf«FéJF_w{] daign thhee gl Dpaumean dth of
the elenment to scan a disc-like subStrate of the original, which has been

provi ded Wit asd88 Spat@al {9r 1¢kechr QuRe@M i Panad cull Ara t& aymRt ri cal
direction 5 ¢ the disc-like substrate while rotating the-substrate in one

direction atecdreé@ngt@riclaPepdrallel e¥RSEi fBum feirdRI HEBbcHidBGt i on of
the disc-like substrate"” should be broadly interpreted here to include, as
wel | as a ditdnedppeedchli & edishderaat ageusliiaccHdtkehsnbabrairerd patdteimhe strict
sense of the word, directions where the angle a ( ) between the direction
and a r &di als dt eecangre its theaax8&ordthentaacks esemphaseisdmonpatieatd,y dr awn
inaplurality of tines while rotating the substrate as in the prior art
descri bed aovbligneobildaed ai dd egfendiniel sigmstgdies wher aggedemsntnik t he
pattern cannot be excellent in shape . Wereas, in one enbodi nent of the
present i neiRAsSed, ianachbwentitef afthéipast ke nths edestirenobssy deengd by an

el ectron beam whose beam di aneter is equal to the width of the elenent. In

this case, %had8 Pl e rotathpg cthgrenbstaatpearyBdteanbilafry $idear and

the pattern
P of the element cannot be drawn at a high accuracy. Further,

10 this approach is disadvantageous in that it is difficult to
accurately locate the fine electron beam spot in the next
position and to accurately control the exposing time for the
pattern width of a sub-micron order, which causes
non-uniformity in exposure in one element and makes it

15 impossible to form a clear pattern.

SUMMARY OF THE INVENTION

In view of the foregoing observations -and description,
the primary object of the present invention is to provide a
method of accurately drawing a phase servo pattern at an angle

20 to the recording tracks with an electron beam.

In accordance with the present invdntion, there is
provided a method of producing a master iné@rmation carrier
from an original on which a phase servo pattern is drawn by
scanning the original with an electron beam, wherein the

25 improvement comprises that

the phase servo pattern is drawn element by element by
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© 20 can be excellent in shape. In another enbodinent:of the present

i nvention, an el ectron beam whose beam dianeter is smaller than the width
.of the element is caused to scan at fine pitches to;conpletely cover an
elenment. Ire this case, each elenent is uniformy covered with the el ectron
beam and 25 non-uniformty in exposure in one elenent is not caused,

wher eby an excellent pattern can be obtained. 4 Further, since the

el ectron gun leas only to be one-dinensionally controlled the el ectron gun

can be accy, ‘i'néa Hﬁté?‘%ér%f%@aﬂ%ﬁ%ﬁfé gcf%afup%ltﬂaﬁn'é@eﬁ}' Q8¢ far

reprodu0|b|I|t the origina préﬁhce din

the manner tqﬁ:&Cf*'r%e%l%%‘éﬁ wédﬂﬁséﬁrthé]f QIERLAONGAEELRTa WL SO TRKES 11
feasible to realize a high quality nmagnetic=transfer can be obtained. BRIEF

DESCRI PTI O\é_Q%:IHEeWé\l@&%QnEl guheeh IAstedfpabeiesdamehiLrad ans for
illustrating a nethod of producing an original for producing a master

i nformati on Car iFek &DNe@EESH GRRGE dvhiring) BT ediamettrieh1t AerHEesant
invention, Figure 2 is a schematic plan view showi ng a phase servo 15

pattern5s Fi@tﬁe&ﬂﬁ—&i&émﬂmt‘éi\@N\ii@l’rothtﬁjﬁtgrtﬁiei:Egbﬁtféﬂiétinrm’(éﬁod of
drawi ng a phase servo pattern which can be enployed in a nmethod of
produci ng airesttépni atoanatnotarcarsdesd.i n accordance with the present
invention, 20 Figure 9 is a schematic view for illustrating a second net hod
of drawi ng a phaSbesmiprespabnerandivmetr ozl derenpl @yed the diset hbkk of
producing a master information carrier in accordance with the present

i nventi on, Fkfirets”i sheukdenbrpediy e tfegprictiedshere itirg iacihded 25 net hod
of dramnng a phase servo pattern which can be enpl oyed in_a nethod of
produci ng ¥Stedseéra idirBekairoh daeatden of ghe disc-like substrate in

10 the strict sense of the word, directions where the angle a (°)
between the direction and a radial directien is 0=a<90.

When an element is intermittently drawn in a plurality

of times while rotating the substrate as in the prior art

described above, an oblique side of an elempnt is zigzagged

15 and the pattern cannot be excellent in shape. Whereas, in one

embodiment of the present invention, an elemejnt of the pattern

is continuously drawn by an electron beanlwhése beam diameter

is equal to the width of the element. In this case, an oblique

side of the element can be substantially 1inea:r and the pattern

20 can be excellent in shape. In another e@bodiment of the

present invention, an electron beam whose %eam diameter is

smaller than the width of the element is causéd to scan at fine

pitches to completely cover an element. In this case, each

element is uniformly covered with the electron beam and

25 non-uniformity in exposure in one elemeng is not caused,

whereby an excellent pattern can be obtained.
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=1 accordance with the present invention, Figures 6A:to 6D are views for
iIIustrating a nethod of producing a nmaster information carrier fromthe
.final produced in accordance with the present i'nvention-:, _. 5
Flgures 7A to 7C are schematic views for illustrating basic steps of
magnetic transfer. DESCRI PTI ON OF THE PREFERRED EVMBODI MENT Figures 1A to 1C
are views for illustrating steps of producing an original fromwhich a
mast er infornation carrier 10 is duplicated As disclosed in Figure 1 A,

for exanpl e, ?Ek@ﬂﬁgo' Wi 12he. SOMRNGH ”%uﬁ pt‘?éét'o‘fﬁ'g} ypg giectron

begi n draw ng re5| st di ssolved 'n an organi ¢ sol vent applied to a

di sc-like syhstyiaks ngilg' aiogl&roﬂlé&rtztﬁx SPI LG | @gnfregﬁaﬂ@zzl e 15

13 while rotating t e disc-| substrate 11 -in one direction and then the

substrate ll.dgRaked cJherAalders-as ;?.hoé!\&'céﬂéﬂth{SEté&n apighecid on beam
EB nodul ated according to a servo signal is caused to finely Scan the

di sc-1ike &Q&ﬁ%@@hqblilt?aéﬁyi@@ {hereof the resist 12, 20 in a direction
of arrow Y (a dianetrical direction of the disc-1ike substrat e 11) while

rotating the subshr ahe basibeodi teet kencohadr pevdvced 0i £XPINS Em@in&t ea
corresponding to the servo signal elenent by elenent. fibs electron beam EB
i S conver geitbdaridbedeabo ok aretastaot idZogert itdranatrhiemwhimmakds hi25 of the
el enent by a known el ectron gun 14. Then, as shown in Figure 1C, the
positive elfasitriebéanréalizk aninghr gerdt t¥2magnateietopad femdcan sbst r at e
11 on which the phase servo pattern 15 to be transferred is recorded is
obt ai ned. Titaig@dstrate 11 is an original fromwhich a mater information

BRIEF DESCRIPTION OF THE DRAWINGS

10 Figures 1A to 1C are schematic views for illustrating

a method of producing an original for préducing a master
" information carrier in accordance with an embodiment of the
present invention,

Figure 2 is a schematic plan view showing a phase servo

15 pattern,

Figure 3 is a schematic view for illustrating a first
method of drawing a phase servo pattern which can be employed
in a method of producing a master information carrier in
accordance with the present invention,

20 Figure 4 is a schematic view for illuétrating a second
method of drawing a phase servo pattern whid% can be employed
in a method of producing a master information carrier in
accordance with the present invention,

Figure 5 is a schematic view for illéstrating a third

25 method of drawing a phase servo pattern whi@% can be employed

in a method of producing a master information carrier in
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‘carrier is duplicated. 5 The phase servo pattern 15ithus recorded conpri ses
a plurality of elenents 12a at an angle of a to a dijanetrical direction of
_~the substrate 11 (the direction of arrow Y) . That s, the resist 12 is
removed fromthe areas exposed to the el ectron beam (hatched portions in

Fi gure 2) upon devel opment 10 of the resist 12 with protrusions of the
resist 12 left at predetermned intervals. Though a positive-type el ectron
beam drawi ng resist is enployed in this particul ar enbodi nent, a

negative-t ypeoehgrts o eaRdawsaatr ealeht£&m, al so be enpl oyed. 15 The

di sc-1i ke substrate 11 may be forned, for instance, of, silicon, glass or
quartz. A net hodrDjusl2\6nNgo BPARE ey BEFY FoRal I Bigt ¥dY iGly eafetreoelEl oyed in
a nmethod of producing a master information carrier in accordance with the
present inpedtuennyM bl e tdesdnfoethattibh 2@8rieter emen tz0.cFi-gwanldl

her ei nbel ow. The servo pattern-shown in Figure 3 conprises a plurality of

el enent s 1paodhtel am eaddorddaigeand tar ehat passemgl invefntat-t,0zazdi anetri cal
direction of the substrate 11 (the direction of arrow Y) . The elenents 12a
are drawn, for ihsqarse,7MyosKngragsdreneltect vadrwgufiod4i Z5: semstttiingg an

el ectron beam EB having a beam di aneter d equal to the width of the el enent
12a so thabasshe etepsroh frgnatER Transfeans positive el ectron beam drawi ng
resist 12 on a disc-like substrate 11 in a dianetrical direction of the
substrate 11 from YPRSSREPTERN| €Fr BBt PREFERRED MMBOPIMENT1 -in the
direction of arrow X. That is, -the electron beamEB first. obliquely scans
5 the resist 12 Fiom$oiHt BLEG #550ividewe2forol 4H ARFEIME 1BIHRRSt %41 enent
12a. When the el ectron bean1EF eaches the go%nt.Y , _the electron gun 14
is turned &FPIHAYTTATUPASEIED VEOTSIREED hBAShDE P ACE ™R PE Gt Ed, the
electrgg gun %4 ;s oﬁliquely brought to point Y12. Then the el ectron gun 14
is turned o fUP ég? e%hd the el ectron beam EB i s caused to=scan fromY1l to

Y2 (Y12 to Y22), I Sec ft n i.S. o _In the
sim | ar manner, ?%@ﬁ8?2é$g§ﬁ€¥§h S a#%”dram%¥§&§g$h%fiﬁgfﬁSHﬁﬁﬁﬂg¥%mjng a
phase servq jpat t.gp o, Wi &h aCBQS}Z’@i\‘?émAﬁ}’ee@l'e@t@oH%éﬂ?pdeawPﬁ?d}@éiréQ a master
information 15 carrier in accordance with the present invenfion will be
described wiot Bis8bBF&NGR LA JHPHHIQR do1bhene] nkekppl T8 t3Lh V@ fatitiaden shown
in Figure 4 conprises a plurality of elements 12a which are P 2 | ong and
are at an an@serateall toF gldsamet Huaakzdby egtinobost Lid& reubatnatiell (the
direction-of arrow Y) . The 20 el enents 12a are drawn, for instance, by

swi ggi g an3ekbtie otaguingldheniitsio-ngkans @b eotatenlbeamoBB diane igican beam
dianeter d equal to the width of the elenment 12a so that the el ectron beam
EB scans pagid ithenekbet sopsbeste drilaviisndpakesl-st 12 on a disc-1ike substrate
11 in a dianmetrical direction ofthe substrate 11 25 fromYl to Y2 while
rotating the sub$beaeafhari st geoynr v tiicgrer 1Br rowetectrar pPam e

el ectron beam EB first obliquely scans 8

modulated according to’a servo signal is causéd to finely scan

the disc-like substrate 11, carrying thereop the resist 12,
20 in a direction of arrow Y (a diametrical éirection of the

disc-like substrate 11) while rotating the %ubstrate in the

direction of arrow X, to expose an area corresponding to the

servo signal element by element. The =legtron beam EB is

converged to a beam diameter not larger than fhe minimum width
25 of the element by a known electron gun 14.f

Then, as shown in Figure 1C, the positive electron beam
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“the resist 12 frompoint Y11 to point Y21 to draw the |eftnost el enent 12a.
When the el ectron beam EB reaches the point Y21, the electron gun 14 is

. turned off and returned to Y1. In this particular exanple, .re electron gun
14 cannot be returned to 5 the starting point ''_2 of the second |eftnost

el ement 12a due to the swi nging speed of the electron gun 14 with respect
to the rotating speed of the substrate 11. In such a case, elenents which
cannot be drawn fromtheir starting points are not drawn in the first

rotation ofqﬂabﬁnguz%éirﬁ e21ils RRd18pEd Hhdhawbdtraiteel FeE0RHi &R thel | owi ng
other rotation of the substrate 11. Then el enents which can be drawn front

their startphageltimicp@t e Nl y tdaBrans tdierdd {Sreb@tadd AR d¥tdiedsubstrate
11. That is, the substrate 11 is kept rotated until -all the el enments in one

recordi ng tmAeks it rtawWl ii%nldei gitad1oetsondh delawings t phesernsariva patt ern
descri bed above are advantageous in that the phase servo pattern can be
drawn easi loadriea $bodtplic@tednce the pattern is drawn by an el ectron beam
whose beam di aneter is equal to the width of the el enent but are

di sadvaht ageous fhet pbds¢ heeBdygstareenr Adndbds20esonded | ¢comprilsgrossi bl e to
expose the resist up to just edges of the pattern. Still another nethod of
drawi ng a pHageldsyveof patersmts\Hizehataan banekplady edtpna od anetod asfl
produci ng a master information carrier in accordance with the present

i nventi on ZHngictiopeofEle subsgraten  étlee digectbomiogiaer®! Yher éihitfel ow. The
servo pattern shown in Fi?ure 5 conprises a %Iurality of 9 31 elenents
12a whi ch dfe tt3e §R§LIaRAIAr &S afepvethdimeMofthg32E 828 BFRARRY it thfi recti on

of the substrate 1 the. direction of arrow.Y). The el enents 12a are drawn,
Por st AT ofdasar dirmy CBaR T ond LY GRSk AoEs S SYSeEr
el ectr 5 m EB having.,a beam di amet.er sufficientl ler_than the
v o ob Die dhe 2ed b an PER o AT RS e bR PRy oA T B et g
t he SUbStrﬁﬂﬁxéieERiBQS gkggg%éﬂg‘of arrow X so that the el ectron beam EB

r

scans positive electron beamdraw ng resist 12 on a-disc-like substrate 11

-in a dianmetricalhligdi4 @lsi@RvRL t{he SIRSIIGAL Beddt dPLwARg PESERSTING
di stance as the elec?ron gun 14 noves away from Y1l to a predeterm ned

di stance ”'éh’(éﬁfory‘é@ by ansengamnicdilsransdRsnehe, elechegat ged-tpdoves
fromthe predeterm ned distance fromYl to a predeterm ned di stance from Y2
and by a degfireasiongbadhst dpaeing itdei & ecnr alsdSbguemdboymyes fromthe
predeterm ned di stance fromY2 to Y2. Wen the el ectron beam EB reaches the
poi nt Y31, the eflreetdimr-gurkeldubsttateadd wéy benfloreddy fed imstdncei nce t he
substrate 11 is rotated, the electron gun 14 is obliquely brought to point
Y12. Then tdfe eliddtcoon glassdorsquamtred on again and the

A method of drawing a phase servo patt;ern which can be
employed in a method of producing a master information carrier
in accordance with the present invention will be described with

20 reference to Figure 3, hereinbelow. The servo pattern shown
in Figure 3 comprises a plurality of elemen;s 12a which are
{1 long and are at an angle of ol to a diametrical direction
of the substrate 11 (the direction of arrow ¥). The elements
12a are drawn, for instance, by swinging aﬁ electron gun 14
25 emitting an electron beam EB having a beamfﬁiameter d equal

to the width of the element 12a so that the electron beam EB



E

" 20 electron beamEB is caused to scan fromY1l to Y2 (Y12 to ¥22) , whereby
the second |leftnost elenent 12a is drawn. In the sirilar manner, the other
. elements are dram. By the use of an el ectron beam whose beam di aneter is
sufficiently smaller than the width of the elenent, 25 non-uniformty in
exposure in one el enent can=be prevented and the pattern can be accurately
r epr oduced. 10 Al'so in the nethod where the el ectron gun whose beam
dianeter is sufficiently smaller than the width of the elenent is

cBeatecl AMGeLl e o4 TRl BELLOR, LS TRY 0BT Lo 10, 2

and rotating rate el emen canno romtheir

starting pal s ake 5]9%1‘?'@‘&&%*?&?&§£e§]&@r¥ 00 ¢86 EG?S? hsd rlzite 11,

{
and are drawn Iin the second or followng other rotation o e substrate

1L 1L 1S Pheheriad thaln e ekael Lonieom outal 1306h the Beadedigeter be

adj usted taking 1nto account the ape of the 10 phase servo pattern and

the sensitiggd hyrOf xt1 erplteet | eReREMIIRAVB M EBFiTht o18 RRATE A0
pattern need not be [imted to those accombdated within one"track wi dth

but eves t hagerextispdingrbhPaienreylif ackpb@notyier ten@rk ther Lo ftmsdes My be
drawn in a 15 simlar manner. Production of a master information cagier by

the use of a@llen@ntgipal mheducos ellact hén MRAEER desihigethakpoiatwil, be
described with reference to Figures 6A to 6D, hereinbel ow. As shown in

Fi gure 6A, theplkdsetsenvgurpdid ésntusned st 20 donetupsd tiov &1t ypeimeteect r on
beam drawi ng resist 12 by projecting an el ectron beam EB in the mannex
descri bed awvesuhatrébe Yledpstotatddy the eectriPagerposdd oblidreeld ectrer
beam EB i s renoved by devel oping the resist, whereby an or~g~nai carrying
t hereon a Seraughfateeppint %lfe rEher the pleciroptgpmed iz5tyreadzLn hin
conductive layer is forned on the surface of the original and

el ect r 3dor MFRET S0dppheetl ¢t hafm ER1is caused to scan from Y1 to

Y2 (Y12 to Y22), whereby the second leftmost element 12a is
drawn. In the similar manner, the other elements are drawn.
Another method of drawing a phase servo pattern which

can be employed in a method of producing a master information

15 carrier in accordance with the present invention will be
described with reference to Figure 4, hereinﬁaelow. The servo
pattern shown in Figure 4 comprises a plurality of elements

12a which are 12 long and are at an angle of a2 to a diametrical
direction of the substrate 11 (the directionof arrow Y). The

20 elements 12a are drawn, for instance, by swimging an electron
gun 14 emitting an electron beam EB having a beam diameter d
equal to the width of the element 12a so that :_the electron beam

EB scans positive electron beam drawing resisﬁ 12 onadisc-1like
substrate 11 in a diametrical direction ofi;the substrate 11

25 from Y1 to Y2 while rotating the substrate 11 in the direction

of arrow X. That is, the electron beamEB firgt obliqueiy scans
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" i conductive layer, whereby a nmetal disc 31 having a positive irregularity
pattern following the original is obtained as shomnlln Fi gure 6B.
Thereafter, the netal disc 31 in a predetermned 5 thickness is peeled off
the original as shown in Figure 6C. After the back side of the netal disc
31 is polished, the netal disc 31 may be used as a master information
carrier, or the netal disc 31 provided with a soft magnetic |ayer 32 on the
surface of irregularity pattern as shown in Figure 6D 10 may be used as a

master i nf offmty 9 3Et 3 168bm ‘Q‘liet tp%%nferm Q%' aiByY 19}% pLAtfds{ 0 form a

second ori gi nal e sec rlglna be plated t orma netal disc

having a ne??érﬁé’rﬁ: hBEeOYhal te Féaﬁetc%'isen bé:&h[ EBeEeaéhetshtﬁQ fYind #gd , may be
formed by plating the second original or 15 pressing a resin syrup agai nst

the surfacerid hberseaand. oti gi RalrndAts £HINATréNEri@sitd BYI URn eRds a
rrietal disc having a positive irregularity pattern may be forned by

pl ating thepdhiichioid gkoat: s Widleeaseceddeguhhes cesindl B deturiiedexposed
area is 20 renoved by devel opnent, the disc-1ike substr~~e 11 sel ectively

cover ed 5ni t thé ke aresngtpditd et shaheosesdysEhe feinoBede bater@th 1Qai gadal nay
be obtained by renoving the resist 12 after etching. Thereafter, a netal
di sc 31 cantbetrabisaiingingrompddeforthgi ¢eidctirord hensafevritenrespastdescri bed
above. 25 The netal disc 31 may be fornmed of Ni or N alloys. The netal
di sc 31 maythe fotaethdyspiatinf shehsassveatiousl netkl d@ch 4i baséorm ng
t echni ques including el ectroless plating, elect=o=crying, sputtering, and
i on pl ati ngetamentdephhcbfcanmot bﬁedﬁawrtffgmddlqlé? AtarhenGdgmtsofre he
protrusions) of the nmeta= s ?? is preferably 80nmto 800nm_ and nore
pref erabl y BoYsbiawn ip B®nfRrst rotation of the substrate 11, and are
10 drawn inthe secondor following other rotation of the substrate
11. Then elements which can be drawn from their starting
points are only drawn in the first rotation of the substrate
11. That is, the substrate 11 is kept rotated until all the
elements in one recording track are drawn.
15 The methods of drawing a phase servo pattern described
above are advantageous in that the phase ser¥o pattern can be
drawn easily in a short time since the pattern is drawn by an
electron beam whose beam diameter is equal to the width of the
element but are disadvantageous in that the edges are rounded
20 since it is impossible to expose the resist up to just edges
of the pattern.
Still another method of drawing a phése servo pattern
which can be employed in a method of préducing a master
information carrier in accordance with the ﬁresent invention

25 will be described with reference to Figure 5, hereinbelow. The

servo pattern shown in Figure 5 comprises a plurality of
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“the soft magnetic layer 32 is formed b~ formng filmof a nmagnetic materi al
by, for instance, by vacuumfilmforning techni ques;such as sputtering or
ion plating or plating. As the nagnetic material, Co, Co alloys (e.g.,

CoNi, CoN Zr, or 10 CoNbTazZr), Fe, Fe alloys (e.g., FeCo, FeCoN ~ FeN M,
FeAl Si, FeAl, or FeTaN) , N\ or N alloys (e.g., N Fe) -can be enpl oyed.
FeCo and FeCoNi are especially preferred. "The thickness of the soft
magnetic layer 32 is preferably 50nmto 500nm and nore preferably 100nmto
400nm 15 Aiemshes 17d QTR QReCaBliddg E Beef QB HygfOrdr BB @oresin
substrate by the use of the original pr oduced in the manner descri bed above
and provi diangi @nd@dinelli 8ilkayeionnft fite Siibisagatel 11 haheesi restist bat e. As
the material of the resin substrate, acrylic resins such as pol ycarbonate
or pol yret hytrok0 ynet hatiey | dltementisnyl2chhos | deawesi 68rsiebtasce, by

ppl yvi nyl chl oride, or vinyl chloride copolyner, epoxy reins, anorphous

pol yol ef i ngeppatyesy eswimyinghan| ekectmegn minudddemAbbhgg tdrosd ecpabycar bonat e
is preferred in view of the humdity resistance, dinensional stability,

cost anl/ oberheEB iHewing astheam dilame28rpsotitictiagtdyl dmbélerndwvad thy

varni shing or polishing. Qtherw se, ultraviolet curing resin or electron
beam curi ngitdgh of ckhey qhppenE d8at whibe Mo ngr itgengsn toriqamsitdn&e, by spin
coating or bar coating. The height of the protrusion on the resin substrate
i s preferaffiyyaBd ¥J-agaonfhanebare s dletBbthe HigeLsigponmans tokt
magnetic layer is prowsged over the fine 5 é)attern on the surface of the

resin su~~tatt&at: kbFehyeGhFaR n]i"ﬁﬁmam?ra%?%‘? |§’ﬁ%’rth‘a‘ﬁ cﬁ}erf:é:rrlope €3Basi ¢

st eps of netic tran to_a ane recor d. medi_ym (sl ave
e iy i A e A% A P e 2% Hadt af%trﬁgeéf. nbel ow,
10 An &gltlda nrﬁefzhgfl%l ra'é%nli%férqsitc%g & otrrlle glrredlumZ
in one |rec;ltrf38n18ar the; recor |ng rac SPESF I FHET

megnet i zi ng %Q?@%hg B afihy H10aSL 218 mela@t%rmn 8 difd! n%g bC

magnet i zation ure in Figure 7A. Ther ea?t er,

protrusi Onsch%%%f%mt hg at&ﬁisrt%% dPsSn&d ag%@aiteeerbmgcarnm 'nQR’e%ar rier 3

cove~~d with the soft magnetic |ayer 32 is brought into close contact with

the magnet ifGdrayae phelife shiavRl B tAMcE. firBmt i Std/bd epraddiaansied nmagnetic
field Hlu is applied in the direction opposite to the initial DC nagnetic
field H n assshaws firomrivgused B, atdwesedns i@ dhgheice alsl yhé redrsiteon ng t he
information on the master information carrier 3 to the slave nedium 2. That
is, thaS5transfér mageetfoonf ithledpidde tgrmbeat Whd tiancei éreofY2 naygrét.i ¢ | ayer
32 on the protruding portion 32 on the master information carrier 3 in

cl ose cont dhtennkhér aleestgioavieeare diBune2chemdhiehpo st (Y4 lt,i Ahe relgedtrionat i on of
the part of the save nedium2 in contact with the protruding portion of the
mast er i nf cfifatfobs tarnep off aggr Feerroed $ondt - re'iﬁé‘F?eHh%lﬁ“ Heatsi ti al
magneti zation, of the other part of the_slave nmedium 2 is reversed,

w~- - e=eby negh®tPzafPdn tﬁ‘&t ]ﬁ%r@&g‘é’éﬁéﬂcﬁ PR TP HELFPPEIL Lo ol ot ern

on the nBStf? } n&gggaghe ef8L égﬁ éhﬁsljef§r§ﬁ}deé)on again and the

20 electron beam EB is caused to scan from Y1 to:¥Y2 (Y12 to Y22),
whereby the second leftmost element 12a ié drawn. In the
similar manner, the other elements are draén.

By the use of an electron beam whose beam diameter is
sufficiently smaller than the width of the element,

25 non-uniformity in exposure in one element can:be prevented and

the pattern can be accurately reproduced.

10
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“5 transferred to) the tracks of the slave nmedium 2. :The master information
carrier 3 is Pike a disc, and a fine irregularity pattern of the soft
magnetic | ayer 32 representing a servo signal is formed on one side of the
master information carrier 3. The master information carrier 3 is 10
brought into close contact with the slave nedium2 with the other side held
by a holder (not shown). The information represented by the irregularity
patterns on a pair of master information carriers 3 may be transferred to

opposite sides ofy 106! Aie dEHoU W heTb! RRE 81 OULISHAOMS lhide IfbaRequence.

15 The intensities of the initial magnetic fie transfer magnetic

field shoulyd .herdetiel BhPefciakiNgshil fe AGHRUNE RS REaEAS £1KE d1¥neof the
sl ave medium 2, the specific perneabilities of the magnetic |ayers of the

master infagmMebheRtEQIY ifiundy ARdat Afakéd v diwde2 1 oRO0wh N1 d heorvaiage of

per pendi cul ar recording, a master information carrier 3 substantially the
sane~as that epphayedoiv? hidHcRe ingcondisi®sitgaeapl byedemdnts wHigehcase of
per pendi cul ar recording, the nmagnetic |ayer of the slave nedium?2 is

magnet i ged dafnadvbaCclrawn o foar pRBdircstart thg getiimis 3dreandt adtawansifrer
magnetic field is applied to~the slave nedium 2 and the master information
carrier 3 ithecXbset aortadionvofhtid subdsteadlke ©f heand wrer dopwhhen ithiet i al
magneti zation of the part of the slave nedium2 in contact with the

pr ot r udi ng sperndonr3fal béwinge atdstrerrotatopnadf obhe asubbsirad e d lr.ever sed and
the initial magnetization of the other part of the slave- medium2 is not 5
reversed, and thétnbgrridfenggeithat the elesferqredieam 2urBUhegetied in a
pattern corresponding to the irregularity pattern on the master information

carrier 3. DRofeght¢teer BEAYIYRFSH kR HES aCcF §PecShaPeachitdif density

flexible disc provided with a nBgnetic |ayer .on 1 ne side or .each side

t her eo118i s@@ﬁ@r é?F\}Oé?ﬁﬁt&fé‘dagg e SO e Vu?r?f; eTﬁZeﬁﬁﬁﬂIétk?%a“f ayer

t hereof is enerallg of ,a coated nmagnetic material or a metal film In the
|

case of a SY&AVeé"Tedri

8 havi ng ‘a magnetic |ayer of netal film the material

of the magnetic e , I e g .

CoPt Or Ta, 15 mp#%%hfé?%?gé%‘% pcf‘oqﬁ‘ne,%j“m?%ﬁg) ?bﬁebgrif:&g‘% oy° (C‘g’gsge., FeCo,
Feet,, FeCOM&coPJaiaaﬁﬁemf%ﬂﬂl @l ErRERTAIRIpLR M EW Ak sRbL LD DEh ! ear er
magnetic transter since the magnetic |ayer of these materials is higher in
magnetic flapondeRsi t¥ack ttd Sthekt beE oF el edathRatnd hearagaghi cnlayer

of =t he sl ave nedium 20 2 be provided with a non-magnetic prinmer |ayeron the
base sheet sindaatrhemeaakrin order to give the magnetic |ayer a necessary
magneti c ani sotropy. The primer |ayer should match to the magnetic layer in
crystal | ographi cPsbductiom e fared maatteirc énfonsa aign .caxgrietrhbg poe pose, Cr,
CTi, CoCr, ~rTa, CM, NA, 25 Ru or the |like may be enpl oyed as the

non- nagnet i« pni eigingleprodgced limibennymeet cebicaliegenavat Wohlnkans ~pr
applying the initial magnetic field and the transfer ;nmagnetic field
~cT~pri ses egrdiibegs WitRgre{peertects dridiiers 68ath BPspoReRithftlo%-ee side
of the slave nedium 2 and the master information carrier 3 in a close
contact with eacRSofRer? BEAIH BIES K8 ePeRP#IFEIELS PASISENsés A% e havi ng

t endi [ adi al _di ti f th di 2 i ndi
vound SRourth { Re RRR L% WRE CRLEC GO nBFR. pI' NG Pechr Ot . he®¥i ng type

el ectromagnet s. on .opposi t i des,of t sl ave ium 10 2. ster
i nf or mat i orP &Y Glncé‘rnggalnnege%roosnebggﬁlt g‘%tmvm%%(lﬁ rﬁgghé’r Cﬂescrl%%% gggvga
and the resist 12 in the area 12a exposed to the electrcor beam
EB is removed by developing the resist, whereby an original
carrying thereon a servo pattern of the resist 12 is obtained.

25 Then a thin conductive layer is formed on the surface

of the original and electroforming is appiied to the thin

11
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“each other applies nmagnetic fields in the same diregtion in parallel to the
tracks . The magnetic field generation neans applies a magnetic field to

. the slave medium =2 and the master information carri‘er 3 while rotating a
hol der which holds the 15 slave nmedium 2 and the master information carxier
3 in a close contact with each other . Instead of rotating the holder, the
magnetic field generation neans nmay be rotated. A ring type el ectromagnet
may be di sposed on one side of the slave nmedium 2 and the naster

| nf of Mal | 0o A 2he 31 8o ONTRAGRLY donBtal N &0 3AHGy i AgPE SRIANT, JTRGNEL
may be enployed "I n place of the €l ectromagnets. In the“case of the

per pendi cul;alr Qe QE A POpa P P Fel1 RliSel HRERGRELSNAL s PELEBNRNY J@gnets
different in pélarity are di sposed on opposite Sides of the holder and a
magnetic 2%How@l dni pigepger@i ed in perpendicular to the tracks . Wien the
magnetic field generation neans is of a type which applies a 17 3
magnetic field onhyreapest, othbhanesdaavednedi BIY2iAnd t peed@isé Biirdddf or mati on
carrier 3, the holder and the ma~netic field are noved with respect to each
ot her sb t Itaiickneagnesipwedlieal dbfifs tappbredifial tdwe s$loave ineHi gt @nd t he
master information carrier 5 3 over the entire area thereof. 18 1 What is
clainmed is; 1. Aftethdu dfagk eddei n§ bhemsttal idifsor Bat ienpchishedd, from an
original on which a phase servo pat~~rn is drawn by scanning the original
with an el ddter natdkarhscnwBkmeinbe hesell aapr orefrentidommeitdies tdvatigthe phase
servo pattern is drawn el enent by el enent by causing the el ectron beam

havi ng a bedmtéeaetel ¢bbic |Hr geovidad vheh m Mafiimmgigaekief layer el%enment to
span a disc-like substrate of the orjginal, which has been provided with a
resist 10 194y &Pef SPriAeOfon T beAN JF bl MECHeR a2 8| hRI-ANcBEI8Fe &R i on of

t he di zﬁ-like %ubstrgte whi | e rotatrihfg)cﬁthe substrate in one direction at a
const ant sP&Ed %2 USRBf no d AL He i HEF AT L6 aFAF I Fh" whi ch an el enent

Otherwise, the original may be plated to form a second

original and the second original may be plated to form a metal
dischavingeanegativeirregularitypattern.:Further,athird
original may be formed by plating the second original or
15 pressing a resin syrup against the surfaqg of the second
original and curing the resin syrup, and a ﬁetal disc having
a positive irregularity pattern may be formed by plating the
third original.
Whereas, after the resist 12 in the exposed area is
20 removedknrdevelopment,thecﬁsc-likesubstraie]J_selectively
covered with the resist 12 left thereon may-be etched and an
original may be obtained by removing the resist 12 after etching.
Thereafter, a metal disc 31 can be obtained from the original
in the same manner as described above.
25 The metal disc 31 may be formed of Ni or Ni alloys. The

metal disc 31 may be formed by plating such-as various metal

12
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“of the pattern is continuously drawn by an electron; beam whose 15 beam
dianeter is equal to the wwdth of the denent. 3. A method as defined in
~-Caim1l in which an el ectron beam whose beam di aneter is smaller than tie
wi dth of the elenent is caused to scan at fine pitches to conpletely cover
an el enment of the pattern. 19
. AH . ASO. Af L. Af % Ay% AS! L. Af @Q.. Ay. A. ASHL. AS% AS% AfL. AyH . AS. AS. A, 5. A A L46
M xa4j ZR v D
| wr mhe”Y] caliqal cabeml k] arldaligakeal Qﬁ&p@&mj C%h%@kealéalacadreahq;’d ca] ca] ca]
cal ca]ca] ca] ca]ca]c™a]calcalca]jcTal D ~
Bz<znNu@/} xsnri-@ -2FLea] 6¢) phtabeahgalata] Loy mbeaih@a} aaleCad o] 68]teR] cal ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! Vt hr=z& ;- 4k#HR} xsnid_Z]]ca]ca]c
a] ca] ca] calicalkeal ea} eq] saf tadic Ajthe] Bal 6Bt cof aalec @]raa]raah eajrajeajmea] cal cajc
a]calcal ca]ca]ca!l 47vnmst $. PJV*| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] c’h&]tea] tad £alchd paktakab] ¢aoa calsdneg] sad eareapcaferaddV.  H
FpPETIL(™)"+"j""#\ #} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] 6a] dajbca] ca] €aPum] ca] ca] ca] ca] ca] ca] ca] ca] ca! \ #####A#HI<SASIWIPUELEEE

( I\/(j (1((1)2))))) FremaftzZpeaptaf sy 83] ta)foaed] bt famialoc &1 dm]afa] ca) ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c %caI )))))))**>+2, QR -///S0X0

Y0S1122- 3. 3384588} 5C Sakf G IXPra] £ dalsdapes) chy ceieuit afén] %‘a‘]'@a]%a] ca] ca]
ca] cal] caU] ca] ca] ca] ca] ca] ca] ca]:ca] cal cal ca] ca] ca] ca] ca! _5d555606T6V6X66666
E777879] gAg@gihnlques such’as sputtering or ion plating or plating. As

ol %};‘céfciﬁéﬁéﬁ%ﬁé e f A G POApe] 3%?%‘Lf§>oig;’%£ﬁa%°a] OPAL Bo
Ef E
caj ca] ﬁ*g]wgf&a ca’]( c§] f ~L]] 5} gg]]ga%(’ccog}g }:gg%ggg]eg\g lﬁ%a%f CaLﬁﬁL&ﬂ

Léfiiﬂfﬁf L]‘%@W@?‘?‘%W?S] b AR Ly R R a o Ca]z&‘f‘{ it
g

—_— Co and FeCoNi are especially preferred._ The thickness
abbAcccct ddd2eree}xsnid_Z]]]ca] caJ caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca]rré:l]s%&]tcala akead C?d{@r] cal ¢a] pateal sl g ea! sgeahf f4fd ggghh' i F
i|ii(jbjjjjctdddzer ee xsnid_Z]]]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]lca]lca]calc
a] ca] ca] ca]ale @redkeabtg] tadem] €a) o@dre@] cal cal ca] ca] cadM H* Z10%<&' () - Z10%K
& ()- 310%& ()-z10%& ()-KLO%& ()-3 S10%& () -
T-) 109B<Z<&' () - Axadb B 71 (ItiysiZ ta¥x&e f)may be formed by forming

$10%& () - @ 10%<& ()-9YL0&' ()-s@! 10%<& ()-fZ10%& ()-4j ZaB*Z10%& @' 10%
<& ()- 3610%&‘6(3)'1:1121@8&8@1(6) HZ1dexgs¢ )t ttge! Q@%kha:& KHodcRtoIR &S - RbCZ10%
<& 3 109 ()- @ML0%& ()- 109 ()-3 10< 10< 10<f: 10%<& ()-17mM0%& ()-;v D
aBbCZ10%<& ISV EeEF I Lbad (W VS acﬂomﬁ(adm%%meynet&a%m@r QIOYRE () - D ~

aBbCZ10%<&' Y( 10% 10% I af 10% 0 0 0
X sur ac% GE)Lf(‘zhe$ r%s%n(gubgtrat 0% Qhel?néq%e 1a%oo/ g\)e If%gl/?l& (0)-

substrate, acrylic resins such as polycarbonate or polymethyl
20 methacrylate, vinyl chloride resins such as p¢lyvinyl chloride,
or vinyl <chloride copolymer, epoxy re}ins, amorphous
polyolefins, polyesters or the like may be used. Among those.
polycarbonate is preferred in view of the humidity resistance,
dimensional stability, cost and/or the like. Flash on the
25 product should be removed by varnishin; or polishing.

Otherwise, ultraviolet curing resin or elegtron beam curing
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109& ()-f/1109%& ()-!yf/!109%&&& ()-! pf, F" 109%& () - &*mfy&'() Bz<nKC

10! M 10%&' () - 410%&' ()-3 mlO%& ()- Y109%&' ()- MLO%& ()- 10 10<znNaBKC 10

| 109& ()-109%& ()-910%& ()-!kfy! 109%& ()-10%& ()- mLO%& () - Nu@ dEKC

10y, ! 10%&' ()-9*109%&' ()- Y(10%&' ()-y& 10%& ()-, $10%& ()-y"' 10%& ()-r Vt aBKC
107mLO%&' () - 5mMl0%& () - 310%&' ()-1 1109%& ()-/10%& ()-!y, ! 10%4CC& () - hbC
10mML0%& ()-F mlO%& ()-fml0%& ()-MLO%& ()- 10 10 10: s10%&' () - —szbC

101! 109 ()reld¥&mb),- BEYE0k1ed FdP %hd )oriikia0), - %%O‘i(ﬁtsﬁinéléi# |§
10$109& ()-y" T 109&" ()-! 109 ()- 31 109& ()- , mLO%& ()- L10%& () - | a

103109 () -cbb%&g( dr/ B & )1 nBY , "ﬂ&%he&g&x)t b*fn@%’/dis;(o)trhérirw‘y& (Bhre! V~_@ 10Y
MLOY%& ()-s SYL09%& ()-L109%& ()- 10 10

resin substrate is preferably 50 to 1000nm and more preferably
100 to 500nm. A soft magnetic layer is provided over the fine

5 pattern on the surface of the resin substrate, thereby
obtaining a master information carrier.

Basic steps of magnetic transfer to an i:n—plane magnetic
recording medium (slave medium) will be described with
reference to Fiqures 7A to 7C, hereinbelow.

10 An initial DC magnetic field Hin is first applied to the
slavemedium 2 in one direction parallel to thei@recording tracks
thereof, thereby magnetizing the magnetic layer of the slave
medium 2 in an initial DC magnetization (DC erasure) as shown
in Figure 7A. Thereafter, the protrusions 32% of the substrate

15 31 of the master information carrier 3 coven_ed with the soft
magnetic layer 32 is brought into close contact with the
magnetic layer of the slavemedium 2. 1Inthis state, a transfer
magnetic field Hdu is applied in the directioh opposite to the
initial DC magnetic field Hin as shown in Figure 7B, thereby

20 magnetically transferring the informatiom on the master
information carrier 3 to the slave medium 2. That is, the
transfer magnetic field Hdu is absorbed in tjhe soft magnetic
layer 32 on the protruding portion 32 on the ma@ster information
carrier 3 in close contact with the slave nf;?dium 2, and the

25 initial magnetization of the part of the Siave medium 2 in

contact with the protruding portion of the master information

14
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magnetization pattern corresponding to the irregu’zxr:

pattern on the master information carrier 3 ig recorded ¢ (cr

5 transferred to) the tracks of the slave medﬁum 2.
The master information carrier 3 is lf?e a disc, and a
fine irregularity pattern of the soft maénetic layer 32
representing a servo signal is formed on one side of the master
information carrier 3. The master information carrier 3 is

10 Dbrought into close contact with the slave medium 2 with the
other side held by a holder (not shown). ;The information
represented by the irregularity patterns on a pair of master
information carriers 3 may be transferred t9 opposite sides
of the slave medium 2 either simultaneously- or in sequence.

15 The intensities of the initial magnetic field and the
transfer magnetic field should be determ:i.:hed taking into
account the coercive force of the slave medium 2, the specific
permeabilities of the magnetic layers fof the master
information carrier 3 and the slave medium:2.

20 In the case of perpendicular recogding, a master
information carrier 3 substantially the sameéas that employed
in in-plane recording 1is employed. Ir the case of
perpendicular recording, the magnetic layér of the slave
medium 2 is magnetized in advance in a perpenciicular direction

25 and a transfer magnetic field is applied to:the slave medium

2 and the master information carrier 3 in close contact with
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magnetized in a pattern corresponding to the irregularity
pattern on the master information carrier 3
A magnetic recording disc such as a hard disc or a
high-density flexible disc provided with a magnetic layer on
10 one side or each side thereof is generally employed as the slave
medium 2. The magnetic layer thereof is generally of a coated
magneticmaterial or ametal film. In the caserof a slavemedium
having a magnetic layer of metal film, the material of the
magnetic layer may be Co, Coalloy (e.qg., CoPtCi:, CoCr, CoPtCrTa,
15 CoPtCrNbTa, CoCrB, CoNi, Co/Pd), Fe or Fe alloy (e.g., FeCo,
FePt, FeCoNi). These materials are preferred in view of
obtaining clearer magnetic transfer since tﬁe magnetic layer
of these materials is higher in magnetic flu)?; density. It is
further preferred that the magnetic layer of-the slave medium
20 2 beprovidedwith a non-magnetic primer layer;"on the base sheet
side thereof in order to give the magnetic fayer a necessary
magnetic anisotropy. The primer layer should match to the
magnetic layer in crystallographic structure and lattice
constant. For this purpose, Cr, CrTi, CoCr, EZrTa, CrMo, NiAl,

25 Ruor the like may be employed as the non-magnetic primer layer.
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cne side of the slave medium 2 and the master information

m

carrier 3 in a close contact with each other. Each of the
electromagnets comprises a core having a gap extending in a
radial direction of the slave medium 2 and a winding wound
around the core. In the case of the in-plane recording, the
ring type electromagnets on opposite sides of the slave medium
10 2 and the master information carrier 3 in a clbse contact with
each other applies magnetic fields in the séme direction in
parallel to the tracks. The magnetic field generation means
applies a magnetic field to the slave medium 2 and the master
information carrier 3 while rotating a holdef which holds the
15 slave medium 2 and the master information carfier 3 in a close
contact with each other. Instead of rotating the holder, the
magnetic field generation means may be rotated. A ring type
electromagnet may be disposed on one side of the slave medium
2 and the master information carrier 3 or on:each side of the
20 same. A permanent magnet may be employed ‘in place of the
electromagnets.

In the case of the perpendicular reco¥rding, a pair of
electromagnets or a permanent magnets diffe?ent in polarity
are disposed on opposite sides of the holde? and a magnetic

25 field is generated in perpendicular to the tracks. When the

magnetic field generation means is of a typé which aﬁplies a

17



]

. 10!Xy9!10%&f()--y@@lOW&f()-!ay@?lOW&f()-!X$y@@109&f%)-!Sy@@lOW&f()- 10

10PQR6SSSSSSz[ PE: 10 10 10 i

. 108:10%&'()-!ty$!10%&'()-!py$!10%&'()-!\y$!10%&'()-99!10%&'()--SSSTTUVA?PE:

10 10S'109&' ()-!' kS 109%&' ()-S'10%& ()-!NS! 109&' ()-h910%&' ()-0510%& () -

VWX YYYYYYWXMB7 1 10 10 10S,;10%& ()-!f "10900& ()-!pf "109%& ()-!ff

"109& ()-!'ff "109%&R ()-YYZK[I\]ClzXoMB7 1 f "109%&k ()- @ Nf

(10?&'&%b@EySW!low&f()-!S.Sy!lo%&'()-!NSy!lO%&'()-LlO%&'()-LC]SAg }rg

= p 9% ()-L.1Q.10 .10S; 109%& ()-£8L10%& ()-!ffP! 1OV ()] %R () -

7 DB DAt e Tt g BRaube’ v MESE S degiel U —

F10%&' () - abbAccccdEqg\ = . ] . .

(10%&: () - &16%4“{‘39’55%{16&«%"(153? A 19501 98B S TATBEF TS - SeddudEe ee) A 2g) =
moved with respect to each other so that a mdgnetic field is
appliedtotheslavemedhnnZandthemasterianrmationcarrier

5 3 over the entire area thereof.
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5 improvement comprises that
the phase servo pattern is drawn elemeét by element by
causing the electron beam having a beam diaéeter not larger
than the minimum width of the element to scan a disc-like
substrateoftheoriginal,whichhasbeenprovi@edwitharesist
10 layer for electron beam drawing, in a diametirical direction
of the disc-like substrate while rotating the %ubstrate in one
direction at a constant speed.
2. A method as defined in Claim 1 in which an element
of the pattern is continuously drawn by an electron beam whose
15 beam diameter is equal to the width of the ;lement.
3. A method as defined in Claim 1 in wéich an electron
beam whose beam diameter is smaller than the width of the
element is caused to scan at fine pitches to Qompletely cover

an element of the pattern.
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