MAGNETI C TRANSFER METHOD FOR MAGNETI C RECORDI NG MEDI UM Techni cal Fi el d of
the I nvention The present invention relates to a magnetic transfer nethod
for a nmagnetic recording nmedium and nore particularly to a nethod of
witing a positioning servo signal of a witing/reading head of data
witten on the surface of a magnetic recording nedium by using a magnetic
transfer technique in a hard disc drive (hereinafter abbreviated to

"HDD') using magnetic filmas a storage nmaterial, which is nainly used as
an ext er naMAGNBF AgeTHBN S EER O EBHRDNPOR eVAGHET p¢ eRECORRD PG MEXFUM | N HDD,
data are recorded/ reproduced while a magnetic head is floated fromthe
surface of a rotating magnetic recording nediumaway fromthe surface of a
disc at a distance of several tens of nmby a floating nechanismcalled as
a slider. Bit Tetbhnirationiebdtb€é tagnehirenteenrdi ng nediumis stored in
data tracks arranged concentrically on the recording nmedium surface. The

data recordi ng/ repr pdeeeng haadniksonrovredadnd tposithofedtie arkasget track
on the magnetic recording nmedium surface at a high speed, and data are

recorded ap@nhbepte€us athgn tReskbberundgShaRehn ( SHY AoskdpaktitQladeyecting
the 1 relative position between the head and the data tracks is
to a method of writing a positioning servo signal of a
writing/reading head of data written on the surface of a
magnetic recording medium by using a magnetic transfer
technique in a hard disc drive (hereinafter abbreviated to
“HDD”) using magnetic film as a storage material, which is

mainly used as an external storage device of a computer at

present.

Prior Art

In HDD, data are recorded/reproduced while a magnetic
head is floated from the surface of a rotating magnetic
recording medium away from the surface of a disc at a distance
of several tens of nmby a floating mechanism called as a slider.
Bit information on the magnetic recording medium is stored in
data tracks arranged concentrically on the recording medium
surface. The data recording/reproducing head is moved and
positioned to a target track on the magnetic recording medium

surface at a high speed, and data are recorded and reproduced.

A positioning signal (servo signal) for detecting the



concentrically witten on the surface of the magnetic recording mnedium
and the magnetic head for recording/reproducing data detects the relative
position thereof at a fixed tinme interval. The servo signal is witten in
a magnetic recording nediumby using a dedicated device called as a servo
witer after the nmagnetic recording nediumis installed in a hard disc
device, ‘and it is used to prevent displacenent fromthe center of a servo
signal detected by the head (or the center of the locus of the head). The
recor di ng redngiitye o ssitciora begnsdn cthiecaeddngndradicumdeactescRO0Chi t/ i n2
in the case of magnetic recording nedia under devel opnent, and the storage

capacity tdoends tird callngreaset 4y ob0dhosuffaeensf tyieafagrdt k®RBEELHOAGW t h
the increase of the storage capacity, there is a tendency that the density

of the semeéqisingnahdf ohe deiGedt 1@ Hdry rel Atiave reRsigl/irep rbetweey qhbg head
and the data track by the head is also increased, and the witing tine of

the servo i@Rals {8 iRALRATRAYSHE i BY kA eor IPG FOREGASELntRE VWAL LI NG
time of the servo signal becomes a fact or causing reduction in

product i Vi QErUQDs%H?irﬂ%ﬁ%ectégn %ﬁoat%a@g%mtré&%ﬁ%%%%a&uﬁf pyuch a

probl em has been recently devel ope C nique that a servo signal is
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magnetic recording medium is installed in a hard disc device,
and it is used to prevent displacement from the center of a servo
signal detected by the head (or the center of the locus of the

head) .

The recording density of such a magnetic recording
medium reaches 100Gbit/in? in the case of magnetic recording
media under development, and the storage capacity trends to
increase by 60% or more per year. In connection with the increase
of the storage capacity, there is a tendency that the density
of the servo signal for detecting the relative position between
the head and the data track by the head is also increased, and
the writing time of the servo signal is increased year by year.
The increase of the writing time of the servo signal becomes
a fact or causing reduction in productivity of HDD and increase

in cost.

Against the backdrop of such a problem has been recently

developed such a technique that a servo signal is collectively



shorten the witing tine of the servo information nore dramatically as
conpared with the systemof witing a servo signal by using a signa
writing head of the servo witer as described above. Fig. 8 is a diagram
showi ng a magnetic transfer process of a servo signal. In an initial
demagneti zi ng step, permanent mnagnet 82 for denmagnetization is noved so as
to be kept spaced fromthe surface of a nagnetic recording nedium8l at a
fixed interval of ImMor less as shown in Fig. 8 (a) . A magnetic |ayer
formed onwirie tragheta mageearidi AgcoedibnBEldien B9t mkepét 1© thengregnebi zed in
a fixed direction before this step, and it is uniformy magnetized in a

di recti on shegiteat edhby i @imPWeifie the fdH@ur sebyomaigiesinta tficel dmbeaki ng
froma gap of the pernmanent rmagnet 82. In a master disc positioning step,

a master dirs&a®3 d:any mMegnebhsats@ansier tise @%@%@wﬁ%@t hogedvgn the
magnetic recording nmedium 81 as shown in Fig. 8 (b) . For exanple, Patent

JP-A-11- 1%@%%%1%@%5%@ htségnglteettemgené@d%a&f‘eeserﬁd i ity 250 this

positioning that a markér is provided carry out the positioning between
t he centeryof.. iRk yMBsiLL . disc and the center of the medium 3 In a
transfer pattern witing step, the master disc 83 is brought into close
contact with the surface of the nmagnetic

Fig. 8 is a diagram showing a magnetic transfer process
of a servo signal. In an initial demagnetizing step, permanent
magnet 82 for demagnetization is moved so as to be kept spaced
from the surface of a magnetic recording medium 81 at a fixed
interval of lmm or less es shown in Fig. 8 (a). A magnetic layer
formed on the magnetic recording medium 81 is not kept to be
magnetized in a fixed direction before this step, and it is
uniformly magnetized in a direction indicated by an arrow in
the figure by magnetic field leaking from a gap of the permanent

magnet 82.

In a master disc positioning step, a master disc 83 for
magnetic transfer is disposed and positioned on the magnetic
recording medium 81 as shown in Fig. 8 (b). For example, Patent
JP-A-11-175973 describes it as a technique to enhance
reliability to this positioning that a marker is provided to
carry out the positioning between the center of the master

disc and the center of the medium.



recordi ng nedium 81 as showmn in Fig. 8 (c), and the permanent rmagnet 82
for magnetic transfer is noved al ong a novenent path indicated by an arrow
inthe figure to performmagnetic transfer. Fig. 9 is a diagram show ng
the mutual positional relationship between the permanent nmagnet and the
magnetic recording nediumin the initial demagnetizing step and the
transfer pattern witing step for magnetic transfer, wherein Fig. 9(a)
shows the positional relationship in the initial demagnetizing step, and
Fig. 9(b) showsInhhe peshbfenapatteratwonsimg steg haeHd aaster paktesn
witing step. As shown in Fig. 9(b), in the transfer pattern witing step,

the masterisdbgeugnd 1Mo mAWR! Eentaeerdi fig tidsumrace oditsRomggnseithat a
soft-magnetic-fil mside surface of the master disc having soft magnetic

film95 i&%‘déﬁidﬂglgqam_@@ihmpgl #ofdndmrgnel ir¢ gl ayercenhsdded s peengnsHef ace of
an Si substrate 4 is brought into close contact with a

magnet | C- kiayelers Bdero S WalARe of cLBRSFRINES inbovelr a1 dha s MRABAAKLEE

magnetic |layer 92 on a substrate 91, and the pernmanént magnet 9

magnet i ¢ Liafskled Ve 30585 L0 FRKC AR e (A SUDBLIAL enddned i The Soft

magneti c 5 having the type so gnetic Tayer enbe n the
formof a.,patten is interposed

Fig. 9 1s a diagram showing the mutual positional
relationship between the permanent magnet and the magnetic
recording medium in the initial demagnetizing step and the
transfer pattern writing step for magnetic transfer, wherein
Fig. 9(a) shows the positional relationship in the initial
demagnetizing step, and Fig. 9(b) shows the positional

relationship in the transfer pattern writing step.

As shown in Fig. 9(b), in the transfer pattern writing
step, the master disc and the magnetic recording medium are
disposed so that a soft-magnetic-film-side surface of the
master disc having soft magnetic film 95 including a Co type
soft magnetic layer embedded in one surface of an Si substrate
94 is brought into close contact with a magnetic-layer-side
surface of the magnetic recording medium having a magnetic
layer 92 on a substrate 91, and the permanent magnet 93 for
magnetic transfer is swept so as to move on the Si substrate

94.



bet ween the permanent magnet 93 and the nagnetic |ayer 92, so that the
magnetic field forned in the Si substrate 94 by the permanent nagnet 93
can magneti ze the magnetic layer 92 at the portions corresponding to the
positions of the soft magnetic film95 at which no Co type soft nagnetic
| ayer exists. However, in the magnetic |layer 92 at the portions
corresponding to the positions at which the Co type soft magnetic | ayer
exists, the magnetic field passed through the soft magnetic film 95 so as

to forma magnetthe rsufite hegynawgi smakllmagpet havies sthanas tyher ebete, the
magnetic field | eaking fromthe Si substrate 94 is weaker and new signal
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carried out by the mechanism as described above. As shown in Fig. 9 (b) ,

the directjedveh the paRgasthe ddplat o Jwal Ehe%@@eé{@rﬁéﬁr ®bgngb is
opposite to the direction of the magnetic field for demagnetization. Fig.

10is a dlt@l%rta%%ha%nata H@@&dwgm&aom%@fsl @%bsscqfatteﬂ@qn%v glgayer in
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the master disc, wherein ? shows a coating step of a reS|st shows a
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substrate fjiq. 99fa gg}:hSnooono type soft magnetic layer exists. However,
in the magnetic layer 92 at the portions corresponding to the
"positions at which the Co type soft magnetic layer exists, the
magnetic field passed through the soft magnetic film 95 so as
to form a magnetic route having small magnetic resistance.
Therefore, the magnetic field leaking from the Si substrate 94
is weaker and new signal writing is not carried out. The magnetic
transfer of the servo signal is carried out by the mechanism
as described above. As shown in Fig. 9(b), the direction of the

magnetic field for writing the transfer signal is opposite to

the direction of the magnetic field for demagnetization.

Fig. 10 is a diagram showing an embedding process of the
soft magnetic layer in the master disc, wherein (a) shows a
coating step of a resist, (b) shows a resist pattern forming
step, (c) shows an Si substrate etching step, Fig. 10(d) shows
a sputtering step to form the Co soft magnetic film, and (e)

shows a liftoff step for removing extra Co film.



in thickness by using a spin coater, and then a resist layer 1002 is

formed by patterning based on photolithography nethod as in the case of
the normal nethod of manufacturing an Si  sem conductor as shown in
10(b). Subsequently, as shown in Fig. 10 (b) , dry etching is carried out
by a reactive plasma etching nethod using nethane trichloride as reactive

gas so

that the surface of the Si substrate 1001 in areas which are

covered by the resist layer 1002 is renoved at a depth of about 500

etching. Furtherrise, as shownind Bifi .0 &0(dd reSatt ypa gofd tRREGRAELS fil m
1003a, 1003b of 500nmin thickness™ is forned by a sputtering nethod
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in Fig. 10(b), dry etching is carried out by a reactive plasma
etching method using methane trichloride as reactive gas so
that the surface of the Si substrate 1001 in areas which are
not covered by the resist layer 1002 is removed at a depth of
about 500nm by etching. Furthermore, as shown in Fig. 10(d),
Co type soft magnetic film 1003a, 1003b of 500nm in thickness
is formed by a sputtering method under the state that the resist
layer 1002 is left. Finally, as shown inFig. 10(e), the resultant
body containing the Si substrate 1001 immersed in solvent for
dissolving the resist (by using ultrasonic wave or the like as
occasion demands) to dissolve the resist layer 1002, so that
the resist layer 1002 and the Co soft magnetic film 1003b on

the resist layer 1002 are removed.

At present, a method of forming magnetic film on both the
surfaces and carrying out reading/writing on both the
surfaces in order to increase the storage capacity per disc has
been mainly used for magnetic recording media of HDD. This

manufacturing method for the magnetic recording media is

netic



Problemto be solved by the Invention A servo pattern as descri bed above
and a data pattern are provided as a nagnetic pattern to be recorded in
the magnetic recording nmedium Many magnetic disc are |loaded in a present
HDD devi ce, and each of nagnetic heads is individually equi pped at each of
both the surfaces of each magnetic disc. Wien a data area is indicated,
only HAS (head stack assenbly) in which the head corresponding to a
cylinder in the data area concerned is nounted is controlled to be noved
to a predetesyomimed posiBatent Jdrder-29ervaleansr.ol, and the other HSAs are
kept not to be controlled. For exanple, when a cylinder to be read/witten
is varied fromthe front surface to the back surface, if a displacenent
bet ween the servo patterns on both the surfaces is large, it takes tine

until the positipgdblenofct e HoSvea bhethacknsdhtaea by the servo control
is stabilized, so that the set ring time corresponding to the reading tine

of data after tRes&ybMitedSagMdsietd$ abBeeeaseth 4apd Jhus @ hBi-gh- speed
data access of HDD is degraded. Therefore, it is very inportant that there

is no di splAGRRNG SPSiNeeN.L e ;{%’dée}d & PALL Ef@ér&’é‘d bay hchtehﬁlagﬁlal"t%éces of
the magnetic recording nedium 7 A conventional target pattern’to be
magneti callato A St G .| fahlyhh et PcBa BEE VO LA LI MRV NG B LARIE
HDD device, and each of magnetic heads is individually equipped
at each of both the surfaces of each magnetic disc. When a data
area is indicated, only HAS (head stack assembly) in which the
head corresponding to a cylinder in the data area concerned is
mounted is controlled to be moved to a predetermined position

under servo control, and the other HSAs are kept not to be

controlled.

For example, when a cylinder to be read/written is varied
from the front surface to the back surface, if a displacement
between the servo patterns on both the surfaces is large, it
takes time until the positioning of the HAS on the back surface
by the servo control is stabilized, so that the set ring time
corresponding to the reading time of data after the cylinder
is switched is increased, and thus a high-speed data access of
HDD is degraded. Therefore, it is very important that there is
no displacement between the magnetic patterns on both the

surfaces of the magnetic recording medium.



pattern w dth because the photo-process technique for formng naster discs
is based on "mrule". However, in consideration of advancenent of utility
of magnetic transfer and the photo-process technique and application of
"sub-mrule", a data pattern as well as a conventional servo pattern
should be considered as a transfer target, and it is required to carry

out the magnetic transfer based on a high-density naster disc to a
magneti c recordi ng medium However, the prior art has a problemthat it is

i npossi bl e to carryoautnthenpdsi tapgéng hetvean admgret hagnpatitelnyof a
master disc for the front surface of a magnetic recording nmediumand a

nmagneti c patdnefeafrelhe imagtieri tdsad o séheobpaktsunf a6einf theigmgaetic
recordi ng medium The present invention has been inplenented in view of the

f or egoi ng garcelireniatd hasadde Mephot8-pLovide S-AMYNGLd Gort FBPRERL Met hod
for a magnetic recording nmediumthat can easily provide magnetic patterns

havi ispl t. LN, _ f .th Lc.recording
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accor di ng 40 Laeahoupail on i ofy el AL be augmgoetic transter Jipt hodofor a
magnetic recording nediumin Ich a magnetic pattern i's transterred to
the  magneti o gsRrdie PRARHTLRY UShng, MBSLEL, 456 13K ne. 5900, o
data pattern as well as a conventional servo pattern should be
considered as a transfer target, and it is required to carry

out the magnetic transfer based on a high-density master disc

to a magnetic recording medium.

However, the prior art has a ©problem that it is
impossible to carry out the positioning between a magnetic
pattern of a master disc for the front surface of a magnetic
recording medium and a magnetic patter of the master disc for

the back surface of the magnetic recording medium.

The present invention has been implemented in view of the
foregoing problem, and has an object to provide a magnetic
transfer method for a magnetic recording medium that can easily
provide magnetic patterns having no displacement between both

the surfaces of the magnetic recording medium.

Means for solving the Problem

In order to attain the object, according to the invention



magneti c material enbedded therein, is characterized by conprising: a step
of determning an origin of a magnetic recording nedium by observing the

i nner periphery or outer periphery of the magnetic recording nedium a
step of providing an alignnent mark on a first face of the nagnetic
recording mnmediumon the basis of the origin thus determ ned; a step of
providing an alignnment mark on a second face of the nmagnetic recording
medi um on the basis of the alignnment nmark on the surface; and a step of

al i gni ng afceolaespondingg:eét 00 FeRinsFRirkme PRON | {60 a Qi ¢héBSE @ cBir86ng
coincident with the alignnment mark provided on the first or second face of

t he magnetriedif@corai Ngrhiedi Umdghdt ansheFt&riegsetirgnpatteca £orpgd on the
soft magnetic material to the magnetic recording nmedium The invention

accor di ng pfQr&taidnre co SRR AeleLIZBY hHinghatnd St dheyBIngLlie ot caref er
met hod for a magnetic recording nediumaccording to claiml, | east one

t
of the stedpleriRf OMbALRGSE e dGMEN! TR 0N Lhe didslcfage andpihe step

of providing the alignment mark on the second face provi al'i gnnent

mark out olordft Aie Wher e Jpopet kel AALTRY ol O {48, FRODCHLE,LRGRrdi Ng

mediumis witten/re _ e invention ac I ng clarm3i _

ohat act o Agsatlnd Wkt O SRASPLL 5 A0S LEEPebistghar, Bomanetie
periphery of the magnetic recording medium; a step of providing
an alignment mark on a first face of the magnetic recording
medium on the basis of the origin thus determined; a step of
providing an alignment mark on a second face of the magnetic
recording medium on the basis of the alignment mark on the
surface; and a step of aligning a corresponding alignment mark
provided on a master disc coincident with the alignment mark
provided on the first or second face of the magnetic recording

medium to transfer a magnetic pattern formed on the soft

magnetic material to the magnetic recording medium.

The invention according to claim 2 is characterized in
that in the magnetic transfer method for a magnetic recording
medium according to claim 1, at least one of the step of
providing the alignment mark on the first face and the step of
providing the alignment mark on the second face provides the
alignment mark out of an area where magnetic information on the

magnetic recording medium is written/read.



al i gnnment
mark on t

mark on the first face and the step of providing the alig
he second face provide the alignnment marks by a photo proc

The invention according to claim4 is characterized in that in the
magneti c transfer nethod for a nmagnetic recording nediumaccording to any
one of clains 1 to 3, the step of providing the alignnment mark on t
second face conprises: a step of disposing a photomask at a predete
position to provide the alignnment mark on the second face and recor
i mge of the phatenaskentisheRcebrdifgoshngld e B RYaG adteeakdungnmedi um
at a predeterm ned position and picking up an image of the alignnent mark

provided amadthenf thétnd@essi@ t 3RFA ne®MRar £89 4 g dreaarded bLragagW th
the pickup inmage; and a step of correcting the position of the magnetic

recor di ng pBHURRR AN PAY 191 10U, 18R _rs‘%%?htg-fng}%viiﬂ‘iﬁtﬁt LAa

according to claim5 is characterized in 'that in

method f 0ra 13 JRAAR! kG rkeGRNHG 1 HRIEUOLALEENIINGLLE BP0

4, two or

gnetic

f .
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|east  ong,of, e, shep,ob,proyi Al d he al Lopmeal mpck an.the firs

and the steép

providing the  alignme ma he seco

two or nn&%rﬁlﬁyyggn mar ks corresponding to the master disc.

process.

The invention according to claim 4 is characterized in
that in the magnetic transfer method for a magnetic recording
medium according to any one of claims 1 to 3, the step of
providing the alignment mark on the second face comprises: a
step of disposing a photomask at a predetermined position to
provide the alignment mark on the second face and recording an
image of the photomask; a step of disposing the magnetic
recording medium at a predetermined position and picking up
an image of the alignment mark provided on the first face; a
step of comparing the recorded image with the pickup image; and
a step of correcting the position of the magnetic recording

medium on the basis of a comparison result.

The invention according to claim 5 is characterized in
that in the magnetic transfer method for a magnetic recording
medium according to any one of claims 1 to 4, two or more
alignment marks are provided on the master disc, and at least

one of the step of providing the alignment mark on the first
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The invention according to claim6 is characterized in that in the
magnetic transfer nethod for a magnetic recording nedium according to any
one of claims 1 to 5, each of the alignnment nmarks provided on the
respective faces of the magnetic recording nmediumand the correspondi ng
alignment mark provided on the master disc are designed in such a shape as
to be engageable with each other. The invention according to claim7 is
characterized in that in the magnetic transfer nmethod for a magnetic

recor di ng £ JRALHA @ AEAbNGF [ AR INLLAE £ Aldferk WA rk of K& cakbgpAENt Mark
of the master disc is provided on a face of the master disc in which the

soft magneti & pRLEELAL 1w %'fbﬁgggdaliad(}ﬂrhér{]{'te Fékg%g?ﬁésﬁ&ﬁ&irpg QY dgd

surface on the magnetic recording nedi ch corresponds to the mnaster
disc is a surface;.ocated at the opposite side to a surface to which the
magnetic pattern is transferred by the master disc. The invention
according to claim8 is characterized in that in the magnetic transfer
nmet hod according to any one of clainms 1 to 6, the alignnment mark of the

master disc is ovi.ded %1 at _the Eos'te fide a a surface on ghich t he
soft magnetic ﬁé@e?PXFn %OPh%Cﬁ8£gg gd%%d: TR b &G 2 TATE SEH&Se

al i gnment - mark, provi ded surface on the etic recording nmedi um which
correspon attolflh‘éh?rd%?%‘?e%}rcs&qaél esﬁjfnﬁggggt %Oﬁkﬁ‘ JRNfdLC recoraing

medium according to any one of claims 1 to 5, each of the
alignment marks provided on the respective faces of the
magnetic recording medium and the corresponding alignment mark
provided on the master disc are designed in such a shape as to

be engageable with each other.

The invention according to claim 7 is characterized in
that in the magnetic transfer method for a magnetic recording
medium according to any one of claims 1 to 6, the alignment mark
of the master disc is provided on a face of the master disc in
which the soft magnetic material is embedded, and the
alignment-mark provided surface on the magnetic recording
medium which corresponds to the master disc is a surface
located at the opposite side to a surface to which the magnetic

pattern is transferred by the master disc.

The invention according to claim 8 is characterized in
that in the magnetic transfer method according to any one of

claims 1 to 6, the alignment mark of the master disc is provided
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magnetic pattern is transferred by the nmaster disc. The pres
has attai ned the above object by taking the follow ng neans.

ent
(1

i nvention
) Provision

of Alignnment Mark to Front Surface/Back Surface of Magnetic Recording

Medi um The i nner periphery or outer periphery of a magnetic

re

cordi ng

nmedi umis observed by a TV canera to determine the origin (center) of the
magneti c recordi ng nmedium The origin of a photomask on which an alignnent
pattern for the front surface is drawn is aligned with the above center,

m%%lhfe%%@ 'S

and the ald g bp%%rllﬁed%@ﬁ’@ eB ShQuPﬁé’&é’r@r?Kdﬁﬂgq the fd Cfnct

formed on the front surface of the magnetic reco ng medi

e photo

process. %ébcse%q%qngkythé ﬁgfegk%@@gs@ﬁﬁeﬁ@ &mgp op, L N8 4 gfnsnh%oftswf ce of

t he magneti c recording nmediumis serve OSItIO

otonask

for the b C dj ust SO h t. an ali nnent mar k. dra

photonask CQ g Egggrfgée%g g?s.%g%drﬁg THE 9 JUF %ﬂ.wgng the
front surface i S aI h the all nt mark th ser
alignnent(ﬁﬁFF%pqm*%e%ﬁhcéﬁﬁu@%ﬁﬁ?ﬁi ﬂf(ﬁl?ﬂﬁgﬁﬁﬁtg lFBr ﬁe back
surface |s fornmed on the back surf ce of e nagnetlc recordlng medi um The
al i gnnent HENE T B H5Sht S HRdS E—?

used for the positioning to the allgnnent

The present invention has attained the above object by

taking the following means.

(1) Provision of Alignment Mark to Front Surface/Back
Surface of Magnetic Recording Medium

The inner periphery or outer periphery of a magnetic
recording medium is observed by a TV camera to determine the
origin (center) of the magnetic recording medium. The origin
of a photomask on which an alignment pattern for the front
surface is drawn 1is aligned with the above center, and the
alignment mark drawn on the photomask for the front surface is
formed on the front surface of the magnetic recording medium
by the photo process. Subsequently, the alignment mark formed
on the front surface of the magnetic recording medium is
observed, and the position of a photomask for the back surface
is adjusted so that an alignment mark drawn on the photomask
for the back surface which is used for the positioning to the
front surface is aligned with the alignment mark thus

observed. Then, the alignment mark for the back surface drawn
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mark of the master disc for the back surface, and the alignment mark on
t he back surface of the magnetic recording nediumis wused for the
positioning to the alignment of the mask disc for the front surface.
Accordingly, with respect to the shape and position of the alignnent
marks, it is unnecessary to nmake them coincident between the front
surface/the back surface of the nmagnetic recording nmaterial, and it is
sufficient to nake them coincident between respective alignnments marks

whi ch wi | lorbethengrgesmis k hr eaCh Othdl. stherald qrnertRr ke ahe preyided to
t he magnetic recording nediumwhile observing the shape of an inner hole

into Wh'%@r&%%esg%f%h%fm%g%gkﬁé|%e%%&%&ngsmb8§éﬁted when the magnetic
recording mediumis install’'ed into HDD and setting the center of a circle
inscribing the inner hole as the origin. (2) Provision of Positioning
Alignment Mark to Master Disc A master disc for each of the front and back

surfaces on whi gh.a, TRRRLEE paL{ &I b 9%&@9@&#&@%'&% AALSRLedsto o

magneti c recordi ng ne un1|s e I's provide mar ks
for positionin on a face of the disc..in whic netic _pattern
s enbeddddy e WL R %?%W%?l% 3 T28PFheE T he

mar ks 1 or Tes t r%%%fcse SR agmatt Fede ,c%?sé,rtlh%ﬁf Rligperae 0T
mark on the back surface of the magnetic recording medium is
used for the positioning to the alignment of the mask disc for
the front surface. Accordingly, with respect to the shape and
position of the alignment marks, it is unnecessary to make them
coincident between the front surface/the back surface of the
magnetic recording material, and it is sufficient to make them
coincident between respective alignments marks which will be

engaged with each other.

The alignment marks are provided to the magnetic
recording medium while observing the shape of an inner hole into
which the shaft of a spindle motor is inserted when the magnetic
recording medium is installed into HDD and setting the center

of a circle inscribing the inner hole as the origin.

(2) Provisionof PositioningAlignment Mark toMaster Disc
A master disc for each of the front and back surfaces on
which a magnetic pattern to be magnetically transferred to a

magnetic recording medium is embedded is provided with
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respect to the nmaster disc for the back surface, the alignnent nmarks
thereof are located at the sane positions as the alignnment marks for the
front surface of the nagnetic recording nedium Furthernore, the shapes of
the alignment marks are preferably set so that the correspondi ng alignnent
mar ks are engageable with each other. (3) Positioning Between Alignnent
Mar ks of Magnetic Recording Medium and Master Disc The positions and
shapes of two alignnent marks on the nagnetic transfer face of the master

di sc are qhsemyRetafdrkse¢rdgds by 8n ) SAMEIA aYMgnanma’karglng.
function or tthe |ike. Subsequently, the nmagnetic recording nmediumis

inserted ﬂnnaﬂiéﬂ%w&ﬁgf%\ﬁggépgggﬁﬁ§rehn@e%egjndw£9ﬁ SAMYALHE

observe the alignnent on the surface opposi

magneti ¢ transheg; facs, of jbhe, gpgnatl e, fecerdi ng; gediym, . and.fhe. ¢
e orrentati on o ﬁ

di fferences between the record positiorn an r eac

al i gnnment r f e er_disc and the osi.tion.and orientation _of each
al i gnnent a%r Eogﬁtfgﬁeagangéﬁe ey %Solr%}%%s Sdiscﬁlr% EhdS 858 5‘85% rgor
determ ned. An_ 14 two-directional, orthogonal stage and a rotating,stage on
whi ch ¢ héFagRaCK: FEEAAGn S et a8 ShEpoF EEAT 4 B9 nBFEA R0 alibh ¢ hese
alignnment marks with each other. Thereafter, the pagnetic recgordi ng nmedi um

and t he mESEEECEH &R Eﬂ?amﬁs5ﬁﬁhgi?ﬁt or the back surface, the alignmen

marks thereof are located at the same positions as the
alignment marks for the front surface of the magnetic recording
medium. Furthermore, the shapes of the alignment marks are
preferably set so that the corresponding alignment marks are

engageable with each other.

(3) Positioning Between Alignment Marks of Magnetic
Recording Medium and Master Disc

The positions and shapes of two alignment marks on the
magnetic transfer face of the master disc are observed and
recorded by a CCD camera having an enlarging function or the
like. Subsequently, the magnetic recording medium is inserted
into the gap between the master disc and the CCD camera to
observe the alignment marks provided on the surface opposite
to the magnetic transfer face of the magnetic recording medium,
and the differences between the recorded position and
orientation of each alignment mark of the master disc and the
position and orientation of each alignment mark of the

magnetic recording medium thus observed are determined. An
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cl ose contact with each other, and the permanent magnet is rotationally
approached to them and nade to go around, thereby conpleting the magnetic
transfer to one surface. Subsequently, the positioning between the naster
disc and the nagnetic recording mediumis carried out for the other
surface in the sane manner. In this invention, "master disc" neans "nmaser
information carrier” for transfer to a magnetic disc nmedium and the outer
shape thereof is not linmted to a disc-shape. Brief Description of the

Drawi ngs  Fiy@-gk ried +2 oHhb 205 AR SHOMA NG 18N8k EP r%ftaﬁlﬁ‘%t Q@Qgé’ on RRLLANG
al i gnment marks onto a nagnetiC recordi'ng medium accord |ng to an

enbOd'nEnqjﬁgné ﬁegigsfggof@V§§g¢Qﬂuﬂf'gésﬁggéfeeg ramnn Qr%%agif

showi ng t he struction aw n i gnnen narks

onto a rm%%ts' c re f%ﬂhé}gt el LS 6%0&9' ggcﬁoott%% f%terof the

pr esent |nvent|on agram show n photona
alignnent for a netlc recor | ium ccordln %%
enbodi ment" tﬁeC r?%%%n r%eedn Sltseragaﬁgg?]é‘?n 18%\0

e e g e, oot i o e chpe e
rotationally approached to them and made to go around, thereby
completing the magnetic transfer to one surface.
Subsequently, the positioning between the master disc and the
magnetic recording medium is carried out for the other surface

in the same manner.

In this invention, “master disc” means “maser
information carrier” for transfer to a magnetic disc medium,

and the outer shape thereof is not limited to a disc-shape.

Brief Description of the Drawings

Fig. 1 1is a diagram showing each step of a method of
setting alignment marks onto a magnetic recording medium
according to an embodiment of the present invention.

Fig. 2 is a diagram schematically showing the
construction of a drawing device for drawing alignment marks
onto a magnetic recording medium according to the embodiment
of the present invention.

Fig. 3 is a diagram showing a photomask having

alignment marks for a magnetic recording medium according to
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Fig. 5 is a diagramshow ng the magnetic recording mnedium having the

al i gnnent mar ks according to the enbodi nent of the present invention. Fig.
6 is a diagram showi ng master discs for the front and back surfaces
according to the enbodi rent of the present invention. Fig. 7 is a diagram
showi ng a positioning step for the magnetic recording nediumand the
mast er disc according to the enbodinent of the present invention. Fig. 8
is a diagram showi ng a process of carrying out magnetic transfer onto a

magneti ¢ reoldiyad i MRdi-Ud Rnd BiQbnt@ihveRtgon? s a di agram show ng the
principle of magnetic transfer " to a magnetic recording mediumin the prior

Accordi ng Lo thE Gibod ent af - Thc MRESEe PERGBATr o ERbB S Tl the

according to the &b rese I nv I on. t of the

lnventiOnaEE%EQ%PQSP%rQEaQBQH?éQQW%gl(ﬁé&%:@%%%%dlﬁﬁ'%%dgh%%ggéggaéﬁgﬁt_

al i gnment ‘narl e magnetic fec ng” medi I _

of 'a phot Sadk of e A8 Phacke SUEPABE ofVERG:ABANeTi o r ecordi ng modi um
Fig. 3 shows th%‘ig. 5 1s a diagram showing the magnetic recording
medium having the alignment marks according to the embodiment
of the present invention.

Fig. 6 is a diagram showing master discs for the front
and back surfaces according to the embodiment of the present
invention.

Fig. 7 is a diagram showing a positioning step for the
magnetic recording medium and the master disc according to the
embodiment of the present invention.

Fig. 8 is a diagram showing a process of carrying out
magnetic transfer onto a magnetic recording medium in a prior
art.

Fig. 9 is a diagram showing the principle of magnetic
transfer to a magnetic recording medium in the prior art.

Fig. 10 is a diagram showing a process of manufacturing
a master disc according to the embodiment of the present

invention.

Embodiment of the Invention
Fig. 1 is a diagram showing the procedure of providing

the alignment marks to the magnetic recording medium in this
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phot omask for providing the alignment marks on the front/back surface of
the magnetic recording nediumand Fig. 4 is a diagram show ng the
procedure of aligning the alignnment marks of the photomask for the back
surface with the alignment marks for the back surface provided on the
front surface of the magnetic recording nediumin the draw ng device. The
details of the procedure shown in Fig. 1 wll be described wth reference
to Figs. 2to 4 in conbination with Fig. 1. (a) Coating of Resist to

Surface oferfR@N&ldnG .Reger dbngs Mpdh 1wy Fid Sdhod RN ehesiisly 4@9:iker for
patterning of alignnment  marks is coated on the surface of the magnetic

recor ding JBAIMMg 494 4 ghRbnPatLEY NG of AL OB rkge OB SHELACE Of
3 S 2, the dr 5 ?or

Magneti c Recordi'ng Medi um As own I n Fig. aw ng devi ce

q ) ¢ L . : di ) : ¢
Thie orpodiEmace B End A ¢ " RARGh) pd AR T B, TES! UMLBRCRE 10 1O
204, i | i i 2 X, Y.st 208 . f ti

ocor di ng e RSk I AP LRy Tt 28T el e R a8Es AR e B AR RACRSRI um and
a m crosc t he al j.gnment, . nar ks he CCD caggra 204 is

moved aborb e oo b dgetSs ot HaREN AT AN kel 6 SHIFRAGE of the
surface showing the procedure of aligning the alignment marks of the
photomask for the back surface with the alignment marks for the
back surface provided on the front surface of the magnetic
recording medium in the drawing device. The details of the

procedure shown in Fig. 1 will be described with reference to

Figs. 2 to 4 in combination with Fig. 1.

(a) Coating of Resist to Surface of Magnetic Recording
Medium
First, a photoresist 402 for patterning of alignment

marks is coated on the surface of the magnetic recording medium

404.

(b) Patterning of AlignmentMarksonSurfaceofMagnetic
Recording Medium

As shown in Fig. 2, the drawing device for drawing the
alignment marks on the magnetic recording medium according to
this embodiment comprises an X, Y stage 202 for TV camera, a
CCD camera 204, a signal processing device 212, an X, Y stage

208 for magnetic recording medium, a rotating stage 216 for
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of the magnetic recordi ng nmedi um 404 or photomask 214 to detect the edge
of the magnetic recording nediumand the alignnent nmarks provided on the
medi um concerned. A high-resolution CCD canera is preferably used. An
imge signal thus picked up is transmtted to the signal processing
device 212. The signal processing device 212 processes an image sSigna
received fromthe CCD canera 204 to determ ne the edge of the nmagnetic
recordi ng medi um 404 and cal culate the origin of the magnetic recording

medi um 404y, Hhe 1@l | 9BEERY 1 BT e &l AN A amng;.l L 40?32%90' ¥o? ﬁgiti hergope

di sposed so that the magnetic recording ne or the p mask 214

can be obsgied i LEAKEAE Lower iy d%c?f %Insrafz 18 fyyLhe; kga&g gggope 210.

The phot omas i sposed so as e novabl e in rlzontar

direction Qatagg fl(l)ff.\@or}g ge\“rﬁ;er %dx 1c5 ‘%96 Ol%aﬁ:‘;?éﬁtt i< %[SI??ZON al

recordi ng ne m noves t e magne

desi gned 5 aFo %%bﬁ?ﬁ‘ié‘g?%%oaﬁb%%{w%%@eo?@ Lé,?n@ﬁf»ﬁhﬁ'a%% Zﬁgp_ﬁ&hson

Fecor di ng SRSt 0 $LIDbR6r FEE BFOPI SO SR QR pd FBEt he
alignment marks provided on the medium concerned. A

high-resolution CCD camera is preferably used. An image

signal thus picked up is transmitted to the signal processing

device 212.

The signal processing device 212 processes an image
signal received from the CCD camera 204 to determine the edge
of the magnetic recording medium 404 and calculate the origin

of the magnetic recording medium 404.

The alignment mark aligning microscope 210 is a
microscope disposed so that the magnetic recording medium 404
or the photomask 214 can be observed from the lower side of the

figure by the microscope 210.

The photomask 214 is disposed so as to be movable in the
horizontal direction in the drawing device. The X, Y stage 208
for the magnetic recording medium moves the magnetic recording
medium 404 in the horizontal direction. The rotating stage 216

for the magnetic recording medium is designed so as to rotate
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drawi ng device shown in Fig. 2, and the signal processing device 212
processes the image signal fromthe CCD canera to determ ne the center
position of the nmagnetic recording nmedium 404. The photomask for the front
surface of the magnetic recording nediumused in this step is equipped with
an alignment mark (center mark) 106 for alignnent with the center of the
magneti c recordi ng nediumas shown in Fig. 3 (a) , and two alignnment marks
102 for alignnent with the back surface of the nagnetic recording nmedi um

whi ch ar e 1QUuhPPeek B¢ rbb8 riih BB im k810 iSRS O6n the Mlﬂig?gstgtabg this

step, the photomask for the front surface i's adjusted so t he“cent er
mark 106 ixg¢ aligned with the center position of the magnetic recording
medi um 404 which is determ ned through the inage processing, and the

al i gnment marks 102 for alignment are exposed and devel oped, whereby the
resist at the sites (exposure portion) 406 corresponding to the alignnent
mar ks 102 for alignpent s renoved. Therefore, .thephotoresist 402 acts as
ek for et chiBgtiTS PEFPE EREnG AT AT h i R OR CCShE FRER B
Magnetic _Regordi Medi um When dry-etching is carrjed oyt by using the

et chi ng m&ﬁ?luﬁéégg il ?ﬁﬁeﬁﬁﬁao?%s?%? CaHRF %5i408s SAOPEEFoRGi At o the

alignnentdparks havin? no Resist_are_etched to formrecesses ,
rawing device shown 1in Fig. 2, and the signal processing

device 212 processes the image signal from the CCD camera to
determine the center position of the magnetic recording medium

404.

The photomask for the front surface of the magnetic
recording medium used in this step is equipped with an
alignment mark (center mark) 106 for alignment with the center
of the magnetic recording medium as shown in Fig. 3(a), and two
alignment marks 102 for alignment with the back surface of the
magnetic recording medium which are equipped at the right and
left sides of the photomask. In this step, the photomask for
the front surface is adjusted so that the center mark 106 is
aligned with the center position of the magnetic recording
medium 404 which is determined through the image processing,
and the alignment marks 102 for alignment are exposed and
developed, whereby the resist at the sites (exposure portion)
406 corresponding to the alignment marks 102 for alignment is

removed. Therefore, thephotoresist 402 actsasamask for etching.
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408. (d) Coating of Resist onto Back Surface A photoresist 402 for
patterning of alignnent marks is coated on the back surface of the
magneti c recordi ng medium 404. (e) Patterning of Alignnent Marks onto Back
Surface of Magnetic Recording Medium This step will be described according
to the following procedure as shown in Fig. 4. (Qbservation and Recording
of Alignnent Marks of Photomask for the back surface As shown in an
exanple of Fig. 3 (b) , a photomask for the back surface is provided with

two alignment maekspton;al! GAMBM gniédh wde R sswrbacecef ubhRepRENEti C
recordi ng nmedi um 404 at he rlgH% and left sides of the photomask. In this

step, as $ROWIqihd MeGiu4 (), the alignnent marks 104 for alignment which
are provigégﬁb& %heepﬁgtonask 310 for the back surface are observed by

(ne aL1 9" TRk, o 93cORe 21002, Lo pRE A ok, |

recorded. As describe ove, s are p on the

back surface, the otomask is.dis ed .at a redet erm ned position, and
t he inage%g thS“pﬁgFo%%% o¥%51?%06$%@§?m531té% corresponﬁln% %o £Re

alignment marks having no resist are etched to form recesses

408.

(d) Coating of Resist onto Back Surface
A photoresist 402 for patterning of alignment marks is

coated on the back surface of the magnetic recording medium

404.

(e) Patterning of Alignment Marks onto Back Surface of
Magnetic Recording Medium

This step will be described according to the following
procedure as shown in Fig. 4.

e Observation and Recording of Alignment Marks of
Photomask for the back surface

As shown in an example of Fig. 3(b), a photomask for the
back surface is provided with two alignment marks for alignment
with the front surface of the magnetic recording medium 404 at
the right and left sides of the photomask. In this step, as shown
in Fig. 4(a), the alignment marks 104 for alignment which are
provided on the photomask 310 for the back surface are observed

by the alignment-mark aligning microscope 210, and the image
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Attachnment of the magnetic recording nediumAs shown in Fig. 4 (b)
stage for the magnetic recording nediumnounted with the nmagnetic
recordi ng mediumand the rotating stage for the nagnetic recordi ng nmedi um
(hereinafter referred to sinply as "stage") are noved in a direction of
the arrow a to attach the magnetic recording nedium Cbservation and

M nut e Adjustnment of Alignnment Marks of Magnetic Recordi ng Medi um As shown
in Fig. 4(c), the alignnent marks 304 for the back surface which are

equi pped qpthae ff nant-csWiliage of the nagnetic recording nmedium 404 are
observed by the allgnnent mar k allgnlng m croscope 210, and conpared W th

the alignnent garksytecos . glcate gﬁetgﬁmég%%ﬂ%c an gego Corthe

stage 306 is noved in dlrectlons |n arro rect

the 'di spl agepmnt pupuol. fe-gespribed abioy gho%nn e aliignent, mpr ks are

equi pped “on the ack sur e magne recor di I'hg “me 8|sposed

d d th I ks f t he back
Cur fate. caticoReH oH %‘fﬁ'etéo"sﬁﬁtla%u'r 0L Phepitidn . thaoPeRgPHEh hnge and

t he pi ckup |nagf are conpared with 21 each other, and the position of the
magneti c r&co™ medium is corrected on the basis of the conparison

result. * Exposure of Alignnent Pattern for the back surface
® Attachment of the magnetic recording medium

, XY

As shown in Fig. 4 (b), X, Y stage for themagnetic recording
medium mounted with the magnetic recording medium and the
rotating stage for the magnetic recording medium (hereinafter
referred to simply as "stage") are moved in a direction of the
arrow a to attach the magnetic recording medium.

e Observation and Minute Adjustment of Alignment Marks
of Magnetic Recording Medium

As shown in Fig. 4(c), the alignment marks 304 for the
back surface which are equipped on the front surface of the
magnetic recording medium 404 are observed by the
alignment-mark aligning microscope 210, and compared with the
alignment marks recorded. On the basis of the comparison
result, the stage 306 is moved in directions indicated by arrows
b, ¢ and d to correct the displacement amount.

As described above, when the alignment marks are equipped
on the back surface, the magnetic recording medium is disposed
at a predetermined position, an image of the alignment marks
for the back surface equipped on the front surface is picked

up, the recorded image and the pickup image are compared with
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In the pre-stage, light is exposed fromthe upper side of the photonmask
under the state that the alignnment marks for the back surface are aligned
with the recorded alignnment nmarks, and the alignnment marks are drawn on

t he back surface of the magnetic recording nmedium 404. Wen they are

devel oped, the photoresist 402 at the sites 410 corresponding to the
alignnment marks is renoved, so that the photoresist 402 acts as a mask for
etching. (f) Etching of Alignment Marks onto Back Surface of Magnetic

Recor di ng JMeghi W Mben, dg yeet ching 53, Bi”{f.m%q%%ﬁe‘&yc I8¢ 4 Rg Itﬁ%gtﬂgﬁ[ﬂg mask

based on the photoresist 402, the sites 41 esponding to i gnment

mar ks havi;ng Jg Ratar 83l § ei“gégﬁrseo t g%gg%ﬁgaﬁc?%&eq;%?ﬁ s 412. (9)

Lift-off UnnecesSsary resis i ssolve Si'S rating agent, and
t he magnetic recordi ng nedi 404 recessed at the ites corresponding to
the al gnment | nér REPPu LR of eb bHINHEEE ngheers FOERHN TR T G A ng ¢ he
alignment 22 marks ﬁccordlng to this Invention i gﬁphi%%gd throughdthe

above step as sHOWH FnPfReSERafpl e ¥t A Y. S80S &fh 5T BPHST °89Fa) and

(b) nment marks 502 for the back surface which are

the al ?Sﬁﬁ?n%ﬁﬁamtm% o e, S 2 2B Kn S {8 S il S 20282 Wt

the back surface are aligned with the recorded alignment marks,
and the alignment marks are drawn on thé back surface of the
magnetic recording medium 404. When they are developed, the
photoresist 402 at the sites 410 corresponding to the
alignment marks is removed, so that the photoresist 402 acts

as a mask for etching.

(f) Etching of Alignment Marks onto Back Surface of
Magnetic Recording Medium

When dry-etching is carried out by using the etching mask
based on the photoresist 402, the sites 410 corresponding to
the alignment marks having no photoresist 402 are etched to

form recesses 412.

(g) Lift-off
Unnecessary resist is dissolved by resist exfoliating
agent, and the magnetic recording medium 404 recessed at the

sites corresponding to the alignment marks is completed.

The magnetic recording medium having the alignment
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disc to be magnetically transferred to the back surface of the nmagnetic
recordi ng nediumare provide at the right and | eft sides on the front
surface of the magnetic recording nedium Likew se, as shown in Figs. 5(b)
and (c), the alignment marks 504 for the front surface which are engaged
with the alignnment marks provided on the master disc to be magnetically
transferred to the front surface of the magnetic recording nediumare
provi ded at the upper and | ower sides on the back surface of the nagnetic

recording n{é‘}%‘m};\cﬁgﬁﬁggﬁi L ONgrQls 4R erdls! “'I%macﬁ%l&%gf ‘BﬁgfaﬂShf rpot and

back surfaces of t etic recording nediumare preferably”out of the

area on whiclhd Dpcpdal ST NGl el 00,18 6o 1 o8 oML ol g 4 SFa)cand, (1)

show nmast er di SCS ont an sur respec is shown

in Fig. 6 ~ Al i;gnnen r.ks 602 for. ald nt_to carry out the.

poSi t?oni %’g()at)oa?%g(bqeﬂaélﬁg{}a}vlclqp&e&%dfnﬁﬁkﬁegﬂu%gﬁrtehep%\% et |tc% HglﬁBper and
| ower sides on the ster disc for the front surface., Furthernore, as
Shown i 1 e “BnpByed Gl Fhra TR A HAGER oo Bgr FSThtt the
positioning to the magnetic recording _nedium are rovided at the right and
left side Fﬁeb?@%ﬂQ9€§$Q§élﬂbFrﬁﬁéf?§r8§cko§ﬂ¥?Eé@k ArkrRetdic tpat t ern

(soft magnetic material pattern) 606 of the soft magnetic filmfor

magnet i c fPARSEC FSCeRBEBESACHAVR MR ]| PFROHIR st &19bfodnsi dRLEF the

sides on the front surface of the magnetic recording medium.
Likewise, as shown in Figs. 5(b) and (c), the alignment marks
504 for the front surface which are engaged with the alignment
marks provided on the master disc to be magnetically
transferred to the front surface of the magnetic recording
medium are provided at the upper and lower sides on the back
surface of the magnetic recording medium. The positions of the
alignment marks for the front and back surfaces of the magnetic
recording medium are preferably out of the area on which the

data writing/reading is carried out.

Figs. 6(a) and (b) show master discs for the front and
back surfaces, respectively. As shown in Fig. 6(a), Alignment
marks 602 for alignment to carry out the positioning to the
magnetic recording medium are provided at the upper and lower
sides on the master disc for the front surface. Furthermore,
as shown in Fig. 6 (B), alignment marks 604 for alignment to carry
out the positioning to the magnetic recording medium are

provided at the right and left sides on the master disc for the
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alignment marks to the master disc can be carried out without increasing
the nunber of steps by carrying out the light exposure and etching of the
magneti c pattern simultaneously in the process of manufacturing the master
disc shown in Fig. 10. The shape of the master disc shown in Fig. 6 is
rectangul ar, however, there is no problemeven when it is a circle having
an orientation flat like an Si substrate. As described above, by using the
mechani sm shown in Fig. 2, the positioning is carried out on the nagnetic

recor di ng padi um apg. & hea Mster dse aich, are, gaufpped. WLERLDE )
al i gnment marks. Subsequently,” the procedure i carryrng out fhe magneti c
transfer wll_ he .d ribed with_reference to. Fi 7. (a) , Storage af
AIignnent%%ﬁ$f§x8f%ﬁgéPgrgEfsﬁoF?lT?ﬁ%?%%%é&tgnggﬁh % eFF§n§F3P8385ice
having an . alignment nmark positioning nmechanismis used., As sho in Fig.
7(a), thi slsnec%an‘ﬂ?éﬁ?ﬁis i Apl nﬁaﬁjl&}ndisé"%t%irﬁﬁet'mxfrﬁ"ilgsdﬁéhtownﬁbﬁ

al i gni ng gﬁglcaneras 710 and 712 in an existing magnetjc 24 transfer

devi ce. SFEdiFIMERY JarkRetal Hifh ARt Sl SS Fehi Ag € iehmita¥yitiouing 712
are di sposed at such positions that alignment narks 704 of a master disc

can be obS&YFERSITHe st eMUAPSE B2 §&RBLPY nCahBY Hagnett ctheaddpbE

devi ce as descri bed above so that the alignnment marks 704
exposure and etching of the magnetic pattern simultaneously in

the process of manufacturing the master disc shown in Fig. 10.

The shape of the master disc shown in Fig. 6 is
rectangular, however, there isnoproblemevenwhenit isacircle

having an orientation flat like an Si substrate.

As described above, by using the mechanism shown in Fig.
2, the positioning is carried out on the magnetic recording
medium and the master disc which are equipped with the

alignment marks.

Subsequently, the procedure of carrying out the magnetic

transfer will be described with reference to Fig. 7.

(a) Storage of Alignment Marks of Master Disc

In this case, a magnetic transfer device having an
alignment mark positioning mechanism is used. As shown in Fig.
7(a), this mechanism is implemented by disposing two alignment

mark aligning CCD cameras 710 and 712 in an existing magnetic
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provi ded on the magnetic transfer surface of the master disc is |ocated
within the visual fields of the alignment-mark aligning CCD caneras 710
and 712. Inmages picked up by the CCD caneras are stored. The images picked
up and recorded by the alignnent-mark aligning CCD caneras 710 and 712
(recorded imges)are represented by Al and A2, respectively. (b)
(bservation of Alignnment Marks of Magnetic Recordi ng Medi um The nagnetic
recordi ng nediun1404 is set belowthe naster disc 702. At this time, the

magneti ¢ recordi gdgsgégms %(k&ifiggaﬁmg%%gn %nf;neet Sc“{n%?ﬁea ) 'CEcbhe

front-surface |gnnen e nas ¢t s¢°f or

carrying net.i ransf.er ar ovi ded .S plac d fa

alsoythe 2#%ﬁ&gg'ﬂﬁgggdéﬁﬁ%%ﬁ%n sﬁﬁ?ﬁ §u5g§oﬁ &ﬁpgd ﬁth wgisua
fields of th nar% al nlng CgD %Eneras 710 and 712 as shown in
Fig. 7 (b)" 8%3 plcQ?E 36 By SEn&=R RELH&FPR al i gni ng CCD caner as
710 and 712 and the recorded i mages of the al i gnnent marks 704 of the 25
master disc are overl apped with each other. Fig. 7(b) shows a state that

i mges (observed |nages£ Bl and B2 newly picked up by the CCD caneras 710
and 712 are supdffosBastRTt helfechPdeds FRhgés Ahecamddngticcyrppsteroni ng

of Magnetic Recordi ng Medi um
device as described above so that the alignment marks 704

provided on the magnetic transfer surface of the master disc
is located within the visual fields of the alignment-mark
aligning CCD cameras 710 and 712. Images picked up by the CCD
cameras are stored. The images picked up and recorded by the
alignment-mark aligning CCD cameras 710 and 712 (recorded

images)are represented by Al and A2, respectively.

(b) Observation of Alignment Marks of Magnetic Recording
Medium

The magnetic recording medium 404 is set below the
master disc 702. At this time, the magnetic recording medium
404 1is set so that the surface on which the front-surface
alignment marks 708 corresponding to the master disc for
carrying out the magnetic transfer are provided is placed face
down and also the front-surface alignment marks 708 are
located within the visual fields of the alignment-mark
aligning CCD cameras 710 and 712 as shown in Fig. 7 (b). Images
picked up by the alignment-mark aligning CCD cameras 710 and

712 and the recorded images of the alignment marks 704 of the
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The X-Y stage and rotating stage on which the magnetic recordi ng nedi um
404 is nounted are adjusted so that the alignnment marks of the master disc
702 and the magnetic recording nmedium 404 are aligned with each other on
each image in which the respective alignnent marks are overl apped with
each other. The recorded inmages Al, A2 and the observed i mges Bl, B2 when
the position of the nagnetic recording nediumis adjusted are shown in
Fig. 7(c). (d) As shown in Fig. 7(c), under the state that the alignnent

mar ks for et r .sho t ur f ar gaged,

t he nagneﬁ%%ﬁfggggg%ngr%ﬁ%ﬁ%&ﬁ%ﬁ%ﬁ?hg'@hég%%?8aﬁ§§'a?%ébfgﬁahﬁﬁpngogclose
contact w_th.ea ther, an an _external tic field s applied as
shown in Fqittgzl.teQ%P’%§8 lpné‘—’lr o md(r?ggr?erﬁeg %wgﬁgggggffﬁ}doﬁghn‘?% g&é\%&%PBcedur e,
the magnetic, tr fer to o ur f is conpleted. Wth respect to the

ot her sur FCENSt REDrREPEra i O 755 42 RER oMU OIeT 0 BAEK TSGPFHEE mast et
di sc, the.nggpetb&dZG recording nediumis turned over and then the sane
process i $M3G&S Pdd 3Gt AAnher eby the magnetic transfer can be carried out
on both the surfaces in Fig. 7. According to the above procedure, there

can be provided a magnetic recording nmedium which is positioned with

respect to both the surfaces thereof and enbedded with magnetic patterns.
(c) Positioning of Magnetic Recording Medium

The X-Y stage and rotating stage on which the magnetic
recording medium 404 is mounted are adjusted so that the
alignment marks of the master disc 702 and the magnetic
recording medium 404 are aligned with each other on each image
in which the respective alignment marks are overlapped with
each other. The recorded images Al, A2 and the observed images
Bl, B2 when the position of the magnetic recording medium is

adjusted are shown in Fig. 7(c).

(d) As shown in Fig. 7(c), under the state that the
alignment marks for the magnetic transfer (not shown) to one
surface are engaged, the magnetic recording medium and the
master disc are brought into close contact with each other, and
an external magnetic field is applied as shown in Fig. 9 to
perform magnetic transfer. Through the above procedure, the

magnetic transfer to one surface is completed.

With respect to the other surface, the master disc 702

is exchanged for the back-surface master disc, the magnetic
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The alignnment marks of the master disc is provided at the sane position as
t he enbeddi ng surface of the soft magnetic material in this enbodi nent.
However, they may be provided on the opposite surf ace to the enbeddi ng
surf ace of the sof t magnetic material. In this case, in the

al i gnment - mark positioning mechanismshown in Fig. 7, the CCD caneras 710
and 712 are disposed above the nmaster disc. The nmagnetic recordi ng nedi um
404 is first disposed to store the alignment narks thereof, and then the

mast er_di $&JotJIRunted 80d; 80t yshed dh Posid |Gl P dddhne! BeoBELANIENL
mar ks are engaged.” I'n this case, however, contanmination to the master disc
may occur ; e e ter. di ve net.i ecordi ng
neéiunl ﬁ%#?ﬁ%%hgﬁgfnﬁﬁ%r§$%dhg?H%%%&%&Fn5§gﬁggggf?éﬁgﬁhe%FElF§1é??nto

the master_disc.and the step of providin he al ignpent nmarks are carried
out separ atel ;%Doft omté};\echs%]fﬁ% e.sgb{}a tlggggtth I‘:%Ci‘ceogi&%’fg t'He }fﬂﬁ%eﬁ%%ﬁ As
descri bed above, according to this invention, the 27 positioning of a
magnet i ¢ BACCEFNTEN CAETF GAD REMTECEOTY £ MAMRiC: “PeeSFAPAg REAFEm and a
magneti c pattern on the back surface thereof can be perforned in a

nmagnet i c W%& &F RRFhbHOReSi 'R h IRePe&t GPskotAnth @ veir fmrss heyePhder to

be read/witten is varied |like front surface -> back surface or back
surface - 20 gAPesGecadd th e J@sta cr eaditRE®ri ting ti me

The alignment marks of the master disc is provided at the
same position as the embedding surface of the soft magnetic
material in this embodiment. However, they may be provided on
the opposite surface tothe embedding surface of the soft magnetic
material. In this case, in the alignment-mark positioning
mechanism shown in Fig. 7, the CCD cameras 710 and 712 are
disposed above the master disc. The magnetic recording medium
404 is first disposed to store the alignment marks thereof, and
then the master disc is mounted and adjusted in position so that
the alignment marks are engaged. In this case, however,
contamination to the master disc may occur due to movement of
the master disc above the magnetic recording medium.
Furthermore, the step of embedding the soft magnetic film into
the master disc and the step of providing the alignment marks

are carried out separately from each other.

Advantageous Effect of the Invention

As described above, according to this invention, the
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can be made uniformw thout greatly varying the tinme needed wuntil the
position of HAS is stabilized. 28 CLAIMS 1. A nmagnetic transfer nethod for
a magnetic recording mediumin which a nagnetic pattern is transferred to
the magnetic recording nmediumby using a master disc having soft magnetic
mat eri al enbedded therein, characterized by conprising: a step of

determ ning an origin of a magnetic recording nedium by observing the

i nner periphery or outer periphery of the magnetic recording nedium a
step of provi.di.ng.an ald gnnent nmark _on.a first .face of the_nagnetic
recordingpﬁgﬁid%ﬁ%%gtﬁgl%agﬁgngﬁlfhgagFfﬁpnontﬁ&? gg?@FnFH@ﬁ?cg g%eﬁ of
provi di ng_an_al i.gnnent rk on .a second face of the magnetic, recording
nediunlonHPﬁgegégﬁ§eSPrgﬁ8g PR ARt e Fe e tfﬁ%b?“aﬁaea 8F&p of
aligning a carrespondi ng alignment _mark provided opn a naster disc

Ccoi Nci dents%if{ar‘fet ﬁﬁe]é?? rﬁﬁs‘h?’enﬁ?kfoﬁ%@ildb& BAIEREL F i rANSFesBELRAYf ace of
the magnetic recording nediumto transfer a magnetic pattern forned on the

soft naghetd mefer iMASHSF t hElfEgnatit PEEDr diNFY nddicyhingerTHe nB§neti ¢
transfer nmethod for a magnetic recording nediumaccording to claima1,

wher ei n agqa@imrh@ﬁ@noﬁssgadigdepike front surface — back surface or
back surface — front surface, the data reading/writing time

can be made uniform without greatly varying the time needed

until the position of HAS is stabilized.
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of providing the alignnent mark on the first face and said step of
providing the alignnment mark on the second face provides the alignnent
mar k out of an area where nagnetic information on the 29 nagnetic recording
mediumis witten/read. 3. The nmagnetic transfer nethod for a nagnetic
recording mnmediumaccording to claiml1l or 2, wherein said step of

providing the alignnment mark on the first face and said step of providing
the alignnment mark on the second face provide the alignnent marks by a
phot o pr ogs: g_ & The magnetic transfer nmethod for a magnetic recording
medi um according to any one of clains 1 to 3, wherein said step of
providing the alignnment mark on the second face conprises: a step of

di sposi ng a photomask at a predeternined position to provide the alignnent
mar k on the secqnd_face and recor an |na e of the photonask; a step of
di sposi ng the nmagnét PEIPBELFdFRE™ SW? ‘ﬁﬁéﬁé@@@ﬁFﬁ@drﬁﬁgFgﬁﬁﬂ and

pi cki ng up an i nage_ of the allgnnent nark rovided on the first face; a
step of cHRHMNNY Vhe ChetBRrERAT L FRGS tRirnhl § heanpfekupditioakfee magnesist ep of

correcting the position of the magnetic recording nediumon the basis of a
ConparISOWQQQﬁA;ﬁg medium by using a master disc having soft magnetic

material embedded therein, characterized by comprising:

a step of determining an origin of a magnetic
recording medium by observing the inner periphery or outer
periphery of the magnetic recording medium;

a step of providing an alignment mark on a first
face of the magnetic recording medium on the basis of the origin
thus determined;

a step of providing an alignment mark on a second
face of the magnetic recording medium on the basis of the
alignment mark on the surface; and

a step of aligning a corresponding alignment mark
provided on a master disc coincident with the alignment mark
provided on the first or second face of the magnetic recording
medium to transfer a magnetic pattern formed on the soft
magnetic material to the magnetic recording medium.

2. The magnetic transfer method for a magnetic recording
medium according to claim 1, wherein at least one of said step
of providing the alignment mark on the first face and said step
of providing the alignment mark on the second face provides the

alignment mark out of an area where magnetic information on the
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5. The magnetic transfer nethod for a magnetic recording medium according
to any one of clains 1 to 4, wherein two or nore alignnment marks are
provi ded on the naster disc, and at |east one of said step of providing
the alignnment mark on the first face and said step of providing the
alignment mark on the 30 second face provides two or nore alignnent marks
corresponding to the master disc. 6. The nmagnetic transfer nethod for a
magneti c recording nediumaccording to any one of clains 1 to 5, wherein
each of the ali.gnnent rks praqvided on,%he respective faces of the
magnetic FrEEISG grr?é:&rﬁngn P& §er 8EhEhEPAGSa i gnment mark  provi ded on
the master disc_are designed in such a shape as to be engageable with each
other. 7. The negneff @& S TRBFABE Toried regnetiadneddsr dPRTIMBEI um
according to any one of claims 1 to 6, wherein the alignnment mark of the
mast er di L4 ARRE W a $aceCH it ht OFadtrer"REEEN S chteheCSof t
magnetic material is enbedded, and the alignnment-mark provided face on the
magnet i ¢ REESGAding thedrddonmeal Barkesports firithdanstaad giede psen face
| ocated at the opposite side to a face to which the magnetic pattern is
transferref byovhdinastlee adiigmmegdit Mhcknayridid serpadsfece metdvddleatber di ng
to any one of clains 1 to 6, wherein the alignnent mark of the master disc
alignment marks by a photo process.

4. The magnetic transfer method for a magnetic recording
medium according to any one of claims 1 to 3, wherein said
step of providing the alignment mark on the second face
comprises:

a step of disposing a photomask at a predetermined
position to provide the alignment mark on the second face and
recording an image of the photomask;

a step of disposing the magnetic recording medium
at a predetermined position and picking up an image of the
alignment mark provided on the first face;

a step of comparing the recorded image with the
pickup image; and

a step of correcting the position of the magnetic
recording medium on the basis of a comparison result.

5. The magnetic transfer method for a magnetic recording
medium according to any one of claims 1 to 4, wherein two or
more alignment marks are provided on the master disc, and at
least one of said step of providing the alignment mark on the

first face and said step of providing the alignment mark on the
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is provided at the opposite side to a face in which the soft nagnetic
material of the master disc is enbedded, and the alignnment-nmark provided
face on the magnetic recordi ng medium which corresponds to the master disc
is a face to which the magnetic pattern is transferred by the master disc.
31

second face provides two or more alignment marks
corresponding to the master disc.

6. The magnetic transfer method for a magnetic recording
medium according to any one of claims 1 to 5, wherein each of
the alignment marks provided on the respective faces of the
magnetic recording medium and the corresponding alignment mark
provided on the master disc are designed in such a shape as to
be engageable with each other.

7. The magnetic transfer method for a magnetic recording
medium according to any one of claims 1 to 6, wherein the
alignment mark of the master disc is provided on a face of the
master disc in which the soft magnetic material is embedded,
and the alignment~-mark provided face on the magnetic
recording medium which corresponds to the master disc is a face
located at the opposite side to a face to which the magnetic
pattern is transferred by the master disc.

8. The magnetic transfer method according to any one of
claims 1 to 6, wherein the alignment mark of the master disc
is provided at the opposite side to a face in which the soft
magnetic material of the master disc is embedded, and the
alignment-mark provided face on the magnetic recording medium
which corresponds to the master disc is a face to which the

magnetic pattern is transferred by the master disc.
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