; e3edXT>6T_3 Decenber 2004 1 SPECI FI CATI ON TI TLE OF THE | NVENTI ON MAGNETI C
| NFORVATI ON TRANSFER METHOD AND APPARATUS THEREOF 5 BACKGROUND OF %&&% |
| NVENTI ON The present invention relates to a magnetic tran<ee8mMRet for
transferring pieces of record information recorded on a nmaster disk to a
magneti c di sk 10 used in hard di sk devices and fl oppy di sk devices, and to
an apparatus thereof. Wth advance of nmagnetic recordi ng technol ogy,
magneti c recordi ng apparatuses are gainiing | arger capacity or smaller size.
In particular, increase of menory 15 capacity through hi gh-density
recording of hard disk drives is remarkable. The hard disk drive is nmade up
of a plurality of magnetic disks, nagnetic heads corresponding to each of

t he magnetic disks, and an electrgptglgtgggqufor replay of 20 records. In
t he process of nanufacturlng the hard di sk drives, magnetic signals

including § to#”%ﬁﬁ"ﬁkVﬁﬁT?Bﬁ address information etc. are witten onto
a nagnetic hough thrs witing of the magnetic signals is conducted

through use of hag“eh%\éNEﬁ‘eslﬁﬁoﬁmgﬂ:§Nd'r§J§N§E“tKeM%trﬁ6bf 85 transfer

using a nmaster disk storrng a reco magnet| c Decenber 2004 2

signals such as fornggfhﬁgﬁﬁga& gﬁ ged address information etc. nakes it

possible to perform rans of the magnetic signals to the nagnetic
di sk serving as a slave disk. Flg. 15 shows a constitution of a
conventi ona

BACKGROUND OF THE INVENTION

The present invention relates to a magnetic
transfer nmethod for transferring ©pieces of record
information recorded on a master disk to a magnetic disk

10 used in hard disk devices and floppy disk devices, and to
an apparatus thereof.

With advance of magnetic recording technology,
magnetic recording apparatuses are gaining larger capacity
or smaller size. In particular, increase of memory

15 capacity through high-density recording of hard disk drives
is remarkable.

The hard disk drive is made up of a plurality of
magnetic disks, magnetic heads corresponding to each of the
magnetic disks, and an electronic circuit for replay of

20 records. In the process of manufacturing the hard disk
drives, magnetic signals including format information and
address information etc. are written onto a magnetic disk.
Though this writing of the magnetic signals is conducted
through use of magnetic heads of a hard disk drive itself,

25 transfer using a master disk storing a record of magnetic




5 apparatus which transfers magnetic signals froma master disk to a slave
disk. In Fig. 15 when a slave disk 1 is placed on a sta%fﬁ3, a delivery
robot 6 puts a master disk 2 on top of the slave disk 1. gepmbaeR0G4
condition, a pernmanent 10 magnet 9 is rotated one tinme on the nmaster disk 2
by a notor S. Consequently, magnetic signals recorded on the master disk 2
are magnetically transferred to the slave disk 1, by which the slave disk 1
havi ng the nagnetic signals witten thereon is provided. 15 In the
conventional apparatus, however, the master disk 2 is just put on top of
the slave disk 1, so that adherence therebetween is not necessarily
sufficient, which may cause irregular nmagnetic transfer. In addition,
t hough di sgkgagmnisulc®r 4 aed Agh it hen 2ZOrmBsien dh&kaddee skon o rinlie: idrave
disk I is controlled so as to have appropriate displacenent speed, damages
may be gengaledhAted NerMyiEedigphentbhdBad af Batkh2 (¢AMRTIMN £ONLAL W th
the slave disk 1. Further, when the master disk 2 is detached from 25 the
sl ave di sk terdial i hel hANR{RNc LABER TRY vi Eggegb%rlghgp4 -,
_,_ be fai?é?@%E?% zfg%ﬂkpn?ga?tSibute tézc ose conyég% bet ween the
disks, Furpbeg. the-gper3ti ob,ghs mal ChbRgetRe-8al eos of Hagahada sk |
and the master disk 7 as well as placing themin close contact to eac
othercare conduchad L ouph. IEABADLCAl. ORI O, Dna AECUMNOL Y mddiare ar e
such TssueS as [ow accuracy 1n positioning, and jeneration of dus ue to
mechani cal tact RY : THE | NVENTI ON The present invention was
i nvent ed i%gggeaﬁo? ?nggégﬁgg'of the above stated prior art, and an object
thereof is to provide_a netd c t ster od: whi ¢h .. th

gnt OE'l%gr. €i4.° whéf fa slrgz“\‘)teh %1% fc( lfoetpfé%gé 3APY

magnetic transfer an ovide an apparatus thereof. n-acconpl i shi ng

these and glher 35PgClsy 368y Uodde! & Sddd St ASPESE LskMS on top of

the slave disk 1. Under such a condition, a permanent
10 magnet 4 1is rotated one time on the master disk 2 by a
motor 5. Consequently, magnetic signals recorded on the

master disk 2 are magnetically transferred to the slave
disk 1, by which the slave disk 1 having the magnetic
signals written thereon is provided.

15 In the conventional apparatus, however, the
master disk 2 is just put on top of the slave disk 1, so
that adherence therebetween is not necessarily sufficient,
which may cause irreqular magnetic transfer.

In addition, though displacement for placing the

20 master disk 2 on top of the slave disk 1 is controlled so
as to have appropriate displacement speed, damages may be
generated at the moment when the master disk 2 comes in
contact with the slave disk 1.

Further, when the master disk 2 is detached from

25 the slave disk 1 after termination of transfer, there may



present invention, there is provided a magnetic transfer method for

perform ng magnetic transfer froma master di sk having ng hole S gbé
center and projections indicting infornmation to be t r ansfePPERMPSr 4 ave

disk with a center hole in a center thereof by placing the master disk and
the slave disk in face-to-face close contact with each other, 1 ~ the

nmet hod conprising: placing the master disk and the sl ave dISk in
face-to-face contact with each other; condutting vacuum suction fromthe

sl ave disk or the master disk 3 Decenber 2004 for achi eving cl ose cont act
bet ween the master disk and the salve disk facing each other; magnetically
transferring information recorded on the naster disk to the slave disk; and

5 det achi ng e st B ddlhHn g iRl AUEs i sHact bt @Fech i amENEt i ¢ transter
is term nated, wherelin upon contact or detachnment of the slave disk and the

mast er di sk, has is supplied toward the master disk through the center hoIe
of the slave disk. In this invention, nagnetic transfer IS formed in
condi tion that 10 the SIEErdNeRPSAHOR RETHEERE (hFCERISET ol s SV <hste bipache
t hrough execution of v acuum suction, which enabl es good nmagnetic transfer

free from transterdislt negulalli 4l fl8cing them in close contact to each other are conducted
through mechanical positioning. Accordingly, there are such issues as low accuracy in

5 positioning, and generation of dust due to mechanical contact.

SUMMARY OF THE INVENTION

The present invention was invented in view of the issues of the above-
stated prior art, and an object thereof is to provide a magnetic transfer method which

enables smooth magnetic transfer and to provide an apparatus thereof.

10 In accomplishing these and other aspects, according to a first aspect of the
present invention, there is provided a magnetic transfer method for performing magnetic
transfer from a master disk having no hole at its center and projections indicting
information to be transferred to a slave disk with a center hole in a center thereof by

placing the master disk and the slave disk in face-to-face close contact with each other,

15 the method comprising:

placing the master disk and the slave disk in face-to-face contact

with each other;

conducting vacuum suction from the slave disk or the master disk



Preferably, in achieving close contact between the master disk and the

sl ave di sk, vacuum suction is also conducted so as to prevent def Oimi on
of a portion of 1 ~ the master disk confronting the centerDgegmBbEF

sl ave disk froma surface of the master di sk opposite to a surface in close
contact with the slave disk. This enables to prevent defonrnation of a
portion of the master disk confronting the center hole, caused by vacuum
suction executed for achieving close contaét. Supplying gas toward the
master di sk upon contact of the master disk and 3 Decenber 2004 the

sl ave di sk provides a buffering effect, thereby preventing generation of
damages or the like. Supplying gas toward the naster di sk upon detachnent
prevents adhesion:acjd.facilitat I : n re.dj sk
is placed in face-ﬁf}oéc é“cvg%c(%fr?%agg ﬁt\ﬁ?f%&ﬁﬁé@@}i ea\r}{eg' s%? ?Eﬁt)mg%%ﬂg]%??gﬁs%n%gh%
operation of the master disk or the slave disk. Thus, inpact given at the
time of contact isadheshercted, which enables to prevent generation of
darmages or the like. According to another aspect of the present invention,
there is provided a magnetic transfer apparatus for perform ng nagnetic
transfer froma master diskyfonait0y3taVRniliSifirdiiond CEHE] oh PhemiaBreAdisk

<

center thereof by placing tﬁe'naste? di sk and the slave disk in
face-to-face close contact with each other, conprising: a slave disk
hol di ng devi ce f ot theslagagisknand| ave di sk;

5 detaching the master disk and the slave disk after the magnetic

transfer is terminated,

wheréin upon contact or detachment of the slave disk and the

master disk, gas fs supplied toward the master disk through the center hole of the

slave disk. In this invention, magnetic transfer is performed in a condition that

10 the slave disk and the master disk are in close contact through execution of

vacuum suction, which enables good magnetic transfer free from transfer

irregularities.

Preferably, in achieving close contact between the master disk and the

slave disk, vacuum suction is also conducted so as to prevent deformation of a portion of

15 the master disk confronting the center hole of the slave disk from a surface of the master
disk opposite to a surface in close contact with the slave disk. This enables to prevent
deformation of a portion of the master disk confronting the center hole, caused by

vacuum suction executed for achieving close contact.

Supplying gas toward the master disk upon contact of the master disk and



a vacuum suction device for conducting vacuum sucti on between the naster
di sk and the slave disk; 15 a master di sk hol ding device for holdin %ge
mast er disk; a forward and backward driving device for céh@@@@w@er?aQ rd
and backward driving of at |east either the slave disk hol ding device or
the master di sk holding device in a direction of comng the master di sk and
the slave disk in contact with each other; _and 3 Decenber 2004 -6 a
magnetic transfer device for transferring Ragnetic signals recorded on the
master disk to the slave disk, whererin the slave disk holding device is
provided with a gas supply device for supplying gas fromthe center hole of
the slave disk toward the naster disk. This inplenents close contact of the
nmaster di sk et fateh@sis bemed @i SkufferBRUdfidonGhedebg @oel omtigp eehératib@ns emakscer
fromtransfer irregularities. Preferably, the master disk holding device is
a surface opposite.to

provi ded wt .suction . device fur vacuum suckin .
surface in f'g’(?gll‘t"o-#‘é’(g V1 %)ﬁf’%l@t‘”\’i\);f}}? "[“ﬂ%ers‘?lgk/é‘p‘aﬁggﬁt.acﬁ"ﬂle%t SRSt pERsSIn and
enabl es to prevent deformation of a portion of the 10 nmaster disk

confronting fhditsentatnchnée, caused by vacuum suction executed fromthe
center hole of the slave disk. According to the above arrangenent, at the

tune of contact, a buffering
Preferably, the master disk is placed in face-to-face contact with the slave

disk with a buffering operation of the master disk or the slave disk. Thus, impact given

W

at the time of contact is restricted, which enables to prevent generation of damages or the
like.

According to another aspect of the preserit invention, there is provided a
magnetic transfer apparatus for performing magnetic transfer from a master disk to a

10 slave disk with a center hole in a center thereof by placing the master disk and the slave

disk in face-to-face close contact with each other, comprising:
a slave disk holding device for holidng the slave disk;

a vacuum suction device for conducting vacuum suction between the

master disk and the slave disk;

15 a master disk holding deivce for holding the master disk;

a forward and backward driving device for conducting forward and
backward driving of at least either the slave disk holding device or the master disk

holding device in a direction of coming the master disk and the slave disk in contact with

each other; and



effect due to gas supply buffers inpact given upon contact, thereby
preventing generation of damages on a disk face. At the tine of de ment ,
adhesi on of the both 15 disks can be prevented by the gaé’@@?ﬂ@b§0%§6 ed
toward the master disk fromthe center hole of the slave disk) which
facilitates detachnent. Preferably, the forward and backward driving device
is provided with a buffering device for placing one of the master disk
hol di ng device and the sl ave di sk hol di ng-®evice in face-to-face contact
with the other thereof with a buffering operation. ?0 This constitution
enables to restrict inpact given at the time of contact and to prevent 3
Decenber 2004 7 generation of damages and the |ike. Preferably, the slave
di sk hol di ng device is, {,0lHB¢ L8 @ FRdFdnS flrish aRSNBRY biddaRNetdrd&d on

di aneter |lanmer than a diafeter of the center hole of the slave disk, and a
side thereof opposite to a side 3 Decenber 2004 a hol ding the slave disk
i s bl ocked e masieadsbde dslasjdet. In this constitution, image pickup of
the center hole of the slave disk can be perfornmed through the transparent
obj ect, which enabl es detection of deviated holding 5 positions of the

sl ave di sk hel d by theygérang tHe Skaviodigk n@ldiey ideeice BRI frbvidESGRItPE G €kpplHE
DRAW NGS

device for supplying gas from the center hole of the slave disk toward the master disk.

wn

This implements close contact of the master disk with the slave disk, resulting in good

magnetic transfer free from transfer irregularities.

Preferably, the master disk holding device is provided with a suction
device for vacuum-sucking a surface opposite to a surface in face-to-face contact with
the slave disk. This constitution enables to prevent deformation of a portion of the

10 master disk confronting the center hole, caused by vacuum suction executed from the

center hole of the slave disk.

According to the above arrangement, at the time of contact, a buffering
effect due to gas supply buffers impact given upon contact, thereby preventing
generation of damages on a disk face. At the time of detachment, adhesion of the both

15  disks can be prevented by the gas being supplied toward the master disk from the center

hole of the slave disk, which facilitates detachment.

Preferably, the forward and backward driving device is provided with a
buffering device for placing one of the master disk holding device and the slave disk
holding device in face-to-face contact with the other thereof with a buffering operation.

20  This constitution enables to restrict impact given at the time of contact and to prevent




These and ot her aspects and features of the 10 present invention' wll
becone clear fromthe follow ng description taken in conju&ctio mkéaﬂthe
preferred enbodi nents thereof with reference to the accom ﬁ??ﬁ@eﬂ ngs,
in which: Fig. 1 is a cross sectional view showi ng the 15 constitution of a
magneti c transfer apparatus according to the first enbodi nent of the
present invention; Fig. 2 is a flow chart show ng the procedure of nmagnetic
transfer in the first embodiment; Fig. 3 t$-a cross sectional view show ng
the 20 constitution of a magnetic transfer apparatus according to the
second enbodi nent of the present invention; Fig. 4 is a flow chart show ng
the procedure of nagnetic transfer in the second enbodinent; Fig. 5is
cross sectional vie Iy constitution of a magnetic transfer
appar at us ac%%Fﬁ?ﬁﬁyﬁégg%xS&%g%g@%§§e2004 9 the third enbodi ment of the
present invention; Fig. 6 is a flow chart show ng the procedure of nagnetic
transfer in the third enbodinent; Fig. 7 is cross . secti.onal vigw shqw n
the 5 constitution of Braferghin itee sloxasids helgpmg deviee &% EymAdng g%%@mﬂ&g?k h
enbodi mrent of the present invention; Figs. 8A and 8B are explanatory views
of a magnet i&agé ARSHE' aPfndePLRIABE] RRgdrafa daflambter ofahé eentdi Rklet of thesdlance
disk in the present irnvention; 10 Figs. 9A, 9B, 9C, 9D, and 9E are

expl anatory views of the magnetic¢ transfer in the first enbodi nent; Fig.
10A is a perdipbaniiesids Bgresf oBPRYE R 26t%%t he first enbodinment; Fig. 10B is a
side view of centering operation of 15 a slave disk to the stage of the
first enbodinent; Fig. Il is a front view of a nmaster disk show ng

radi al | y- el ongat ed narrow grooves for vacuum suction in the first

embodi ment; Fig. 12 is a side view of a magnetic transfer 20 apparat us

whi ch can automatically supply slave disks to a master disk of an

enbodi nent of the present invention; Fig. 13 is a side view of a magnetic
transfer apparatus according to another enbodi mrent of the present

invention; 25 Fig. 14 is a side view of a magnetic transfer 3 Decenber
2004



to apparatus according to another enbodi nent of the present invention; and
Fig. 15 is a perspective view show ng the constitution of a nagneti
transfer apparatus according to 5 the prior art. DETAILE@'@EQ@RPPW?@QﬁCF
THE PREFERRED EMBODI MENTS Before the description of the present invention
proceeds, it is to be noted that |ike parts are designated 10 by |ike

ref erence nuneral s throughout the acconpanying drawings. It wll be
understood that the follow ng Enbodinen%s are just part of exanples of the
present invention and do not limt the technical range thereof.] Present
enbodi nents of the present invention 15 exenplify a magnetic transfer

nmet hod for inplenmenting wite of format information, address information,

and the like_onto a _nagnetic disk .us in hard dis ' r ghetic
t ransfer f?%%¢énﬁa§p€r%3?§F gﬁéii&ﬁ &gﬂékeéﬁﬁ%r%agfgé%gggaégsggqgcqq
information, and the like to the 20 magnetic dis rvin ve di sk,
as wel | aslan tidFarednether s . ?ﬂ%g%nﬁ&&%%%ﬂ%#aﬁgemgéiéghjbégﬁlgfto

ot her magnetic transfer to nagnetic disks QE %ge safre %? . Fig. 1 sh%ms t he
const it uti bheofs kavmgAéskc 3aanBeePedfipimadis tBagB ort etﬁﬁgﬁé’?ﬁ?n
transfer method 25 according to the first enbodi nent of, the, present

i nvent i on. obigcbecenbdicipoenablas TheehaghéPRc lanste¥i#ktfod PSEFBQ
transferring nmagnetic signals froma master disk 2, for exanple, ~w.thout a
hol e $n a peatsionlendotheo sdageavd sk dield Y hthe cehiBe ﬁbgg Sglghng
center thereof by placing the master disk 2 and the 5 slave disk I in

f ace-to-f adevikese contact with each other. In this nethod, the nmaster disk

2 is noved to the side of the slave disk 1 placed in a specified position
and is put

BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects and features of the
10 present invention' will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 1is a cross sectional view showing_ the
15 constitution of a magnetic transfer apparatus according to
the first embodiment of the present invention;
Fig. 2 is a flow chart showing the procedure of
magnetic transfer in the first embodiment;
Fig. 3 is a cross sectional view showing the
20 constitution of a magnetic transfer apparatus according to
the second embodiment of the present invention;
Fig. 4 is a flow chart showing the procedure of
magnetic transfer in the second embodiment;
Fig. 5 1is <cross sectional view showing the

25 constitution of a magnetic transfer apparatus according to



in face-to-face contact wth the slave disk 1. Then, vacuum suction is
executed fromthe center hole la of the 10 slave disk 1 to _bring th ster
disk 2 facing the slave disk 1 into close contact with tﬁ%D§P@Wg?ragg 1.
Under this condition, nmagnetic transfer is performed fromthe master disk.2
to the slave disk 1. The master disk 2 has on a substrate fine 15
projections corresponding to information signals to be transferred to sl ave
disks) 1, and has a surface with an in-p anar coercive force of 40kA/ m or

| ess and made up by hard or sem -hard ferromagnetic material having
magnetism That is, it is necessary for the master disk 2 to have such 20 a
| arger coercive force that the information signals of the master disk 2 can

be transfeEﬁgﬁakg alg*ﬁﬁgkﬁgﬁ% de {L?tﬁgegg Eignqgﬁgig has coercive force

of several reds a pernanen g dESCFIBéd | ater may be

omtted. The naster gﬁgk % H%;gypgfé&eg?g¥ta%ﬁ%&ﬁﬂ%&?&ézggégggugg Qe

exanpl e of a master K hol™di ng devic er nounted on

| i lid . [ . d backward dri vi
Gevi 0oy 6. PEROERACSERISFAD G FRE nReRr SHgRBEER T e S o ovi ded o |

per mmnent magnet 12 in_a rgtatable_nmanner inp. hrecynterential. direction of
5 the master disk 2.%+He p rnéﬁenfrﬁﬁaneFefglﬁﬁéhbeQ%ggla%é&aﬁpgh gﬁe

el ect f omagnet ghich.can hange nmagnetic poles in Figs. 9B_and gD descri bed
Iaterg and“gRs51FHY BB 8%r§n%@§ﬁ§%%9K§§§hi eﬁi%QpﬁgﬁE?snSFc?ﬁ lﬁﬁs%@f di sk
si de as shown i_n Fig. 1 5n thg o%hgg hand, t e.slavg.disk 1is 10
supported bjeafSPEgl PERPUIMGREsCbnE"ExBREFENST 1BVERLI&RAi sk hol di ng
device) 11, on the periphery_of which there arelforq&ﬁia pLuraIiEy of
suction ports 1lla foFlﬁél'di%, B 9P t IRF TeEBR WHI%h ‘Bt iF férmed a
suction part 11b for close contact_ (vacuum suctio art) interlinked.to 15
a space sulR8DRELAgERESEERt OF &ﬂﬁ?|%9§ﬁ°%rﬁf%ﬂ%ékﬁkﬁ%ka1@a£§e§h§WR% n
Fig. 10A, circul ar arc-shaped grooves IIc,conngcting to the suction ports
11a of thetSt&gélzTeafds)r aReFABI PrEEPREIIEESBUABRY hol d the sl ave disk 1.
The stage 11 is displaced by an _unshown di spl acene device t

10 g pFigs. 3%, 9B, gc, SD}) and Qé are expganatory

views of the magnetic transfer in the first embodiment;

Fig. 10A is a perspective view of a stage of the
first embodiment;

Fig. 10B is a side view of centering operation of

15 a slave disk to the stage of the first embodiment;

Fig. 11 is a front view of a master disk showing
radially-elongated narrow grooves for vacuum suction in the
first embodiment;

Fig. 12 is a side view of a magnetic transfer

20 apparatus which can automatically supply slave disks to a
master disk of an embodiment of the present invention;

Fig. 13 is a side view of a magnetic transfer
apparatus according to another embodiment of the present

invention;

25 Fig. 14 is a side view of a magnetic transfer



20 a specified position, where the slave disk 1 is held by the stage 11
t hrough execution of vacuum suction (for exanple, at -1CkPa throu
-100kPa) fromthe suction parts 1la for holding with usg%%ﬁeﬁm95882994
suction device 101, and then the noved stage 11 is displaced to the
positi on which nmakes 25 the slave disk 1 confront the master disk 2 as
shown in the 3 Decenber 2004 13 figure. In the condition shown in Fig. |,
magnetic signals recorded on the master 1¢y sk 2 are transferred to the slave
disk 1. Before the slave disk 1 is held by the stage 11 through vacuum
suction, as shown in Fig. 10B, a plurality 5 of, for exanple, four, inner
positions of the center hole la of the slave disk 1 are detected by an
optical prabe, 200,for, deheGtignod NAR6LRRY tdMSd fhedPectenied Bokeeha
t hereof w ?e?a?%vgly nnviﬁg the detection end of the probe goo W t hin
t he center, of e slave disk 1, thus 10 executing the centering of
t he sl ave ﬂ?géﬁﬁka?fhaégspect to the stage 11. . This transfer operation
wi Il be described w refeeen tq a rf.S i NcELGina- i's

Haher ors &, & BerShdiiale < Oy Isholling: sbe

noted that reference nafera e step nunbers In ing a

sequence of the.Lransfer -opecatl .an e - meral s
posted i n dRAEr BEEORN he B AR ST (R [ TRRE S ? (R ELEEARRE RSTGer 7
is fo%mard d t0¥?é9 ggg slave disk 1, so that the master disk 2 is placed

in fate-to-face contact with the slave disk 1 (51). Next, vacuum suction is

executed with 20 use of a vacuum suction device 100 connected to the
suction port 11b for close contact of the stage 11. As a result, suction

i sk 1. wi e bR PReChEgh v ot Rt PRrb PEREE D BB GRS e ol ave i sk 1
(S2). Under the 25 c ngitio% in i%h t.he sla¥e ?%§k 1 andtthe na%teg_disk
23 Docenber 2004 141878 EReCIMETHI L , Ot hé FerHarnt - muGREL o™ s

di spl dt it . Cl to th k sid f th t di. sk S3),

Chathon tHRe CeBtRneht iaoRBr Do L Sh i § TS RTF EnfEf cHES ETPeet of of

th t disk. 2 th h f 5 tati i Vi devi 12A h

ot Gh0 and Y r ok Hi b SHERE G MBI 20y t RO TROEOR Sind tREy! AGCORESBELRinent
t 12 (S4). By th tati f th t t i i I

T et o P Rhst o IPSTVLED, oo NoRBFUERSE, FRACS! sy RS LSS

Upon termn t%$n of, the magneti.c transfer vacuuqlsuctionEFron1the sgction

port 11b 9 PR LINt3RST 181 er MATat e @K SEFAEE LS e8e EPGsePESRERLL

between the slave disk 1 and t 7 is_retracted

he, t dj 2. The hol d ’
e el | EapadY Ford S8 (88 ok LS et AL GA R REe SEReELaE  Tho rmet or

disk 2 fromthe slave disk,l.%ﬁgg . Wth th disglacenent of ,the stage 11
the slave disk 1 af tBFSI®RE nd FmeRtHsiRt i SPPorRAPERAT o1 RHEMRERE st ep.

The stage 11 then_holds a next slave_ disk 1t e subject to, magnetic
trarster, %Jiﬁfwlnlsfifoat%g%%%t‘iw%%rd&%???gn?gﬁomb FUSBCERG. Wi1tEnd
then, repeats_the procedure fromthe step Sl is repeated, for contipuous
execution %é fagRati ARiena et ?ﬁérgﬁ ver i XAt 1qfen 2P Re Signat K8
transfer is performed in.the_condition that, th E%fve disk 1 and the master

di sk 2 ar @Y cGne™PAREFdSe ToHf alS S t Ale kBT Ot HEYSH hPAgd R SexEREPLER of

magnetic transfer from a master disk storing format
information, address information, and the 1like to the
20 magnetic disk serving as a slave disk, as well as an
apparatus thereof. The embodiments are also applicable to

other magnetic transfer to magnetic disks in the same way.
Fig. 1 shows the constitution of a magnetic
transfer apparatus based on the magnetic transfer method

25 according to the first embodiment of the present invention.




3 Decenber 2004 15 vacuum suction, fine projections 2x of the master disk 2
and a thin magnetic layer Imof the slave disk 1 are in cl]gse cont% éﬂto
each other so as to surely transfer the magnetic transferd Dgcemper é and
8B are explanatory views of a magnetic transfer of information recorded on
a master disk to a slave disk. Figs. 9A 9B, 9C, 9D, and 9E are expl anatory
views of the magnetic transfer. On the surface of the master disk 2, as
shown in 10 Fig. 9C, fine projections ceiresponding to infornation signals
to. be transferred to slave disks are forned in regions 2v each defined at
specified angles (preferably having a circular arc shape in accordance wth
circul ar arc-novenment of a reading head of an infornation reading 15

devi ce). Eﬁih ﬁggégngOEr% f@@ﬂﬂ%@ﬂ? Siéstquﬁ%dngfyf Eﬁégic

. A
mat eri al as n €ach région, tormat I nformation and address

i nf tion et ded. .S [ ' |
Sur ace. of 1A WReFEPRAPOR S R (e o1 obr R0 RBRRGE, T ar S o0

_ . . . OW ng manner, OF exanpl e
P ot LT LEEEIPOOEt €I PR SU A £0cbe Lo Amsopy e
[lainess Wil eh besoues Lhe mstsl dhaksZs! AU S0 LBEL R0 geesen e ext
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formthe p:irnoj efcatcieo- Sb'—f-gz:ies rcrgltu@ggti Swftglxl ?:?-xe slave disk 1. Then,
vacuum suction is executed from the center hole la of the
10 slave disk 1 to bring the master disk 2 facing the slave
disk 1 into close contact with the slave.  disk 1. Under
this condition, magnetic transfer is performed from the
master disk. 2 to the slave disk 1.
The magter disk 2 has on a substrate  fine
15 projections corresponding to information signals to be
transferred to slave disk(s) 1, and has a surface with an
in-planar coercive force of 40kA/m or less and made up by
hard or semi-hard ferromagnetic material having magnetism.
That is, it is necessary for the master disk 2 to have such
20 a larger coercive force that the information signals of the
master disk 2 can be transferred to slave disk(s) 1. If
the master disk 2 has coercive force of several hundreds
kA/m, a permanent magnet 12 described later may be ocmitted.

The master disk 2 1is supported by a holder

25 (serving as one example of a master disk holding device) 7



lift-off

with use of | aser beam electron beam or ion beam or through necha&%

met hod. 10 As the nethod of form ng the projections, for exanple,

process, the fine projections may be directly fornmed. The Reeemaenel

the ferromagnetic thin film15 on a glass substrate is not

cal
rm ng

limted to the

sputtering process, may be "a conventional thin filmfornming process such
as vacuum evaporati on process, ion-plating process, CVD process, plating

process,

proj ecti.on and the bottom surface of eacC

or the like. The distance betmggn the top surface of each 20
recess between the fine

proj ections corresponding to information signals is, depending on the
surface characteristics of the surface of the slave di sk where the naster

disk information is recorded and.pit sizes h r .gLsk; 1y,
sl o oratLon, | 37 600 fed and | £e8: 51k Nesaster b coeneral 1y,
2004 Lrqdishapce,ts Q- 5 g ThEed I 0MRaneie &l pd Lk mypaLer al

December
of the

10

15

20

25

of the master disk 2, there is provided a permanent magnet
12 in a rotatable manner in a circumferential directicon of
the master disk 2. The permanent magnet 12 may be replaced

with an electromagnet which can change magnetic poles in

Figs. 9B and 9D described later, and also may be arranged-

on the slave disk side, not the master disk side as shown
in Fig. 1. On the other hand, the slave disk 1 is
supported by a stage (serving as one example of a slave
disk holding device) 11, on the periphery of which there

are formed a plurality of suction ports 1lla for holding,

and in the center of which there is formed a suction port

11b for close contact (vacuum suction part) interlinked to
a space surrounding the.center hole la of the slave disk 1.
As shown in Fig. 10A, circular arc-shaped grooves 1llc
connecting to the suction ports 1lla of the stage 11 are
preferably formed to surely hold the slave disk 1. The
stage 11 is displaced by an unshown displacement device to
a specified position, where the slave disk 1 is held by the
stage 11 through execution of vacuum suction (for example,
at -10kPa through -100kPa) from the suction ports 1lla for
holding with use of a vacuum suction device 101, and then
the moved stage 11 is displaced to the position which makes

the slave disk 1 confront the master disk 2 as shown in the



surface of the projection is not limted to Co. Many kinds of nagnetic
materials such as hard magnetic material, sem 5 hard nagnetic material, or
soft magnetic material may be used. In order to generate 3HeEeFPERL004
magnetic field for recording, not depending on kinds of magnetic recording
medi uns to which information of the master disk is recorded, 10 it is
preferable to '"increase the saturated magnetic flux density of the nmagnetic
material. The master disk 2 has, on the gurface, radi al | yel ongat ed narr ow
grooves 2a for vacuum suction between t%e master disk 2 and the slave disk
1 as showmn in Fig. Il. 15 The grooves 2a are | ocated at regions other than
the regions where the information to be transferred is recorded, for

magnet | & | EYEPEr oAl he kL GiOE TagReLHe Fhlor it bR ERF oP 8P RPg. oa
hown 1 n FIEEOSRSIRR CPaVBSAFER SRR 2 RS vl e o crionbLrReel ose
[ om the. 1CTEr Lo SESAUE (9% hBLeTavBYaRaN o DeFId RE GBS0 TA9% fbet i on
Decenbor CHO#PA%" nEARGERC SEFARERer oG chP pFAEs B i) ® P2 FREST di ng

fornq% infogna i on and ?ddress information et¢c. ontq the slave disk 1 is
t er mihat et AsTShofRaFRIEr g TOSK, WIEIER HROFRGHRES cOfi PG dpftitkathokei s
executed as sh in Fig. 8A, 5 the fine projections 2x of_the naster disk.
2 are cone?d rPg\c,)\%E%c?f%?? HidHe t 5 r%?ﬁe‘?‘?%‘%l%ﬁf/e?‘n IR oFCHl JPERRE dRER 1.
When the thin magnetic layer Imof the slave disk 1 is magneti zed in_one

di recti on IRF FPISFHPR RRFEBS FHANF (Herdtd RntHowr ks b Breeeefn Fig.
9B in accordance with_10 the rotation of a permanent magnet on_a sl ave di sk
side, the RM1rpéaéidrAY MAYHAT cthat datestdion nend| &fe Rk PIroRee 200
magneti zed in the one direction as indicated by arrows |y. On the other
hand, wheWiHelnr hithemgretes | Bgée | ke ofok hdhd avdadieskdisks hagnet$ged in
an opposite one direction by 15 applying another magnetic field thereto as
show? by &reftovirg it Fergisinadortdhcelane ite ¥ otidih oresieqtheto

per manent magnet 12 havi ng_an opposite nmagnetic pole to the nmagnetic pole
of the perifheftadfigidt | obaiedteANERErs|ARAT & i sVl deerdesmelleddt he

al | recordLnglnagnetic patterns .
with reéference to a flow chart shown in Fig. 2. It is

3

noted that reference numerals Sl1, S2 .. are step numbers
indicating ‘a sequence of the transfer operation and

15 corresponds to reference numerals posted in description.
First, with use of the 1linear slider 8, the
holder 7 is forwarded toward the slave disk 1, so that the
master disk 2 is placed in face-to-face contact with the
slave disk 1 (S1). Next, vacuum suction is executed with
20 use of a vacuum suction device 100 connected to the suction
port 1lb for close contact of the stage 11. As a result,
suction force reaches the master disk 2 through the center
hole la of the slave disk 1, which.puts the master disk 2
in close contact with the slave disk 1 (S2). Under the

25 condition in which the slave disk 1 and the master disk 2



20 of the slave disk 1 are nagnetized in the opposite direction as

i ndicated by arrows | x as shown in Fig. 8B. Follow ng description is about
t he second enbodi nent of the present invention with refer3e|a§§embel'—'2@@4 3
and 4. It is noted that conponents whose constitutions 25 are in conmon
with those of the first enbodi ment are given 3 Decenber 2004 19 identica
reference nunerals and description thereof is abbreviated. In Fig. 3, a
hol der (serving as one exanple of a nmasjgr disk holding device) 13 for

hol ding the master disk 5 2 is formed to have a hollow cylindrical shape
and to execute vacuum suction by vacuum suction device 102 connected to a
suction port (suction device) 13a which is interconnected to a holl ow

portion. This 1 ggggtéoﬁygétontﬂg %nngEEB&ahaﬁﬂ%E'QQ<¥st$E%§E§é@a di sk

2. Oher fﬁ-COHStI i Oons "ar e the constituti ons descri bed

the f t enb hed h | o
Lgcuuﬁ1shé§16§ Pg ! ecufég geegn Ak e der sk BRROHRAI aden 3 he

rom:t e suction port 11b for cl ose contact

rovi ded i he st e 11 r r h t esienpdi gk 2
thr ough (hBoe; 3RSy HiE et O‘%}Ie@duﬁ‘gﬁg‘%t e Egpolgf? ble t hat %hl s

causes defor mtllﬁ%r%féﬁ e(? r}eral 0Df)r eorhap; E%Pedi@?.tfrtﬁfﬁfg@ udhi gh

cor r esponds-tdt d|rec y receives t vacuunlsuctlon

f Ho tral h t k ked
| o oppoul A TR | O %3%2288#&%2%%%”#%%ﬁaﬁi‘%c?f“Sﬂb%r%n?S S

provided in the ster di sk hol evicg 13 a he
def or mat i FPFLINES cMITF 713 o ‘9 ¥he st%‘?t%’f dcgr(r;:é/ in <%re‘{'/lpe%t ed.

Therefore, when the vacuun1€g0§¥ t|o rce fr@g%{£§e PC{ﬁ %né&p for

close contREFRaNen bHIRRFRRY vacuun1suc |on Tom t he
suction port 13a are in_ bal anc the ster dis d the
magnet i c tHaRger %%ﬂn%El%f??%?%%?l§6885888t88 %Pﬁ Pﬁb case ﬁﬂé ?ﬁg
master disk 2 is forned 5 a SI%ICOH board with the thlckness of 0.5
mm Wi t holtr et Ted 7 19k %ron1the suction port 13a, vacuum

suction executed fron1the suctlo ort % or Igse cont act  at ?

def d%hs the central PROPRi bR E HPRelt e hﬁl BRIBe L hant gt The RRrgRY
thereof to approximately | 00 Eun. 10 Eveg if..th vace§g1suct| n %e

decr eased YU EHN | EFOM oFNg0SUGS Fpr PRF bvent ngotrhe Tor r?é’lnl S’ﬁ t h&
central portion of the pmaster disk 2 | defor nd_t.he he| ereof IS
changed th%ﬁﬂﬁﬂ%ﬁe@eﬁ§5Ltt?nreﬁﬁaSFd [ﬁéﬁ%ﬁﬁ t t(ﬁﬁQN ?l% &%F the

master disk 2, vacuumsuction is 15 r qU| ed to perf or med_at Pa or
| over , quQ#F%pbl?%dsﬁ¢?|%?%ﬁﬁraﬂh%% ?h%°§$ 5e$d¥§kritriﬁﬁ8$d$¥gly,
as shown in Fi , vacuum sucti on fron]th SUCth or ich sucks
t he nmast erthf sElQeFFoﬁ%Eﬁérbécl’%é’l G& tlﬁﬁte’tﬁ% "él'\l/Je%[‘ 8\A@5?Q?

def ormati on. For exanple, whe
15 the masterm%lsk 2 from the slave disk 1 (S6). With the

displacement of the stage 11, the slave disk 1 after the
magnetic transfer is forwarded to the next step. The stage
11 then holds a next sLave disk 1 to be subject to magnetic
transfer, returns to the condition and position shown in
20 Fig. 1, and then, repeats the procedure from the step S1 is
repeated, for continuous execution of magnetic transfer of

the slave disk 1.
When the magnetic transfer is performed in the
condition that the slave disk 1 and the master disk 2 are

25 come in close contact with each other through execution of



20 vacuum suction is conducted fromthe suction port 11b for close contact
at 80Kpa together with vacuum suction fromthe suction port 13a at 80 KPa,
no deformation of the master disk 2 is observed, resultirgDeaemREERPht
magnetic transfer. 25 Description will be nade of the procedure of 3
Decenber 2004 21 transfer operation for transferring magnetic signals from
the master disk 2 to the slave disk 1 based on the constitution shown in
Fig. 3 with reference to Fig. 4. It is naeted that like the first

enbodi ment, the stage 11 is 5 displaced by an unshown di spl acenent neans to
a specified position, where the slave disk 1 is held by the stage 11

t hrough execution of vacuum suction fromthe suction port 1l1a for hol ding,

and then theoslaog Ll is Ol SRl acedoloct s, BOSLLign WhLCh ks 4he, shave

disk 1 con € nast ér as shown’in gure.” FiTst, with

use of the_lin ar%ﬂr'l dﬁ%ggegiéhﬁigggd&rmlggi ihfeor ‘?Iee;fjg&gwarld %Pee E\L}Ma;’ﬁ

di sk 1, soﬁ?%a. the nes 1 Sk I aced in face- ace contact

Vacuom SuctTIR® dSTREE TTo0 B oAAELL SHEED. (e ShcEPoR Gy 1R 1HoE| 588

contact. As_a égsglﬁ asugtion force reaches the master disk 2 through the
center hol @92 %bt <t 5 BPAUE  disk 1, which puts the master disk 2 in close

contact with the slaye dishy% (S1 ).8 t the sang ti%p, 20vyacuun1 uction
fromthe suction portt93a i ¥ ex@tUted, #i%ch SEECREHXRE Ynadt &7 3di 8k 2°fr om

t he backsi de thereog. Cb?sequ%ntl , thﬁ{naster dH§$-2 COmes iﬁto 8Loie
contact wTHITRE S| 57BRGF§k ? fﬁ@éofpﬁ & FTRERIET AT theM2_hTer Cp8rti on
e o 5 CHEE R ks o) B, 2B Bl d5 e

explanatory views of the magnetic transfer.
On the surface of the master disk 2, as shown in
10 Fig. ©9C, fine projections corresponding to information
signals to Dbe transferred to slave disks are formed in
regions 2v each defined at specified angles (preferably
having a circular arc shape in accordance with circular
arc-movement of a reading head of an information reading
15 device). Each surface of the projections is formed of
ferromagnetic material such as Co. 1In each region, format
information and address information etc. are recorded.
Such fine projections are formed on the surface
of the master disk 2 in the following manner, for example.
20 First, a thin film of ferromagnetic material such
as Co 1s formed on the surface of a glass substrate having
a fine surface roughness and a good flatness which becomes
the master disk 2 through sputtering process.
Next, with use of lithography process such as

25 photolithography method using laser beam or electron beam,



3 Decenber 2004 22 in which the slave disk 1 and the master disk 2 are in
cl ose contact, the permanent nmagnet 12 is displaced to a pasition eto
t he back side of the nmaster disk 2 (S14), and then the p @ﬁﬁ@ﬁpeﬁgéa%t 12
is rotated in a 5 circunference direction of the master disk 2 around the
center of the master disk 2 through use of the rotative driving device 12A
by which magnetic signals recorded on the master disk 2 are transferred to
the slave disk 1 (S15). Upon termnatiopcof the magnetic transfer, vacuum
10 suction fromthe suction port 13a is ?erninated (S16), while at the sane
time, vacuum suction fromthe suction port 11b for close contact is

term nated (S17) to rel ease close contact between the slave disk 1 and the

it Al pasiTHIE Cuht i GrREReeR: iEaetdy AT 457 Reelert e i

tmgnbt i ¢ (RHRIHE] & PR A TS ERE AP ePERS The SI3GE 15T hen 3l de
Condi 11 on Bt SO TDREnWTTAR FAFoSHE AT 1R8I0 1 he procedure 1 om the
I “Next tlescr i pt on Ho SHARL T 1 MAESF oAbGATIAN DI e pRustit. Tvent i on

ith ref to Figs. 5.and 6. It 25 i ted that ts wh
Constd & ut (DL P CorfHiie L DotRADBRLS804 189 Wi notRDSESBr Pha HT st
d d enbodi ment i i dentical ref | d
descr i pti GFSHich 6of s BATABREHE it TG 15 L P oiGO Stippt v 1 1 1% con ng

froman 5 air supply device 103 and an %ir syction |Line 1Stc§ning fﬂon1the
vacuum sudithgitdevi 8910678 e n&€&Ftt of THR bt FEAOFEA 11B™f of %I ose

contact of the stage 11 supporting the slave digk.1l. Th uppl y_ljne 15 is
equipped\ﬂqh§§¥%m%uﬁ%tfergoF§ﬁoi F@@ﬁﬁﬁﬂﬁ%ﬁivi?%é @ngPaldﬁnﬁﬁéﬂ and
closing the air supply line 15, while the suction line .16 is equipped with
a vacuum siol i fle r¥RI9 ed val ve 10 for opening and closing the air
suction line 16. The holder 7 for holding the master disk 2 shares_the
condtd tution with tHESfithet BeERRA medt , TOFBIRG (1R 1BTRIPHELORS  priA ded
with the vacuum suction device 102 shown in the second enbodi nent is al so
appl i cabl €%aPRIfo tvHiF WA faier BfeThr FAERCDHPSAYNAS U HRF®™r with
use of a magnetic transfer apparatus according to the above 20 constitution
will be describeeial tRecpientePFOCEPy: Bhe| £1P€ RECIGIHANS iM&Y thR first
enbodi ment, the stage 11 is displaced by an unshown di splacenment device to
a speci fi eHyREELY FPriffere the slave disk 1 is held by the stage 11

t hrough execution of vacuum suction fromthe suction port 25 Ila for

hol di ng, and then t & steafhad 9k PP ECdde feHera e nifern

15 on a glass substrate is not limited to the sputtering
process, may be ‘a conventional thin film forming process
such as vacuum evaporation process, ion-plating process,
CVD process, plating process, or the like.

.The distance between the top surface of each

20 projection and the bottom surface of each recess between
the fine projections corresponding to information signals
is, depending on the surface characteristics of the surface
of the slave disk where the master disk information is

recorded and pit sizes of the master disk, generally, 0.05

25 um or more, preferably 0.1 um or more. As one example, the



24 position which nmakes the slave disk 1 confront the master disk 2 as
shown in the figure. First, the pneumatic sol enoid-contrqglled valv &4is
opened so that air is being supplied fromthe supply 5 |ﬁmge@ynger§9 st age
11, and inserted fromthe center hole Ia of the held slave disk 1 toward
the master disk 2 through an inner space 11d of the stage 11 (S21). Next,
wWith use of the linear slider 8, the holder 7 is forwarded toward the slave
disk 1, so that the master disk 2 is 10 ipj aced in face-to-face contact with
the slave disk 1 (S22). Here, air being inserted fromthe center hole | a of
the slave disk 1 toward the master disk 2 generates a buffering effect upon
contact of the master disk 2, thereby preventing damages on the confronting
surfaces of;. lLa 5cdi,sk 1 and the master disk 2. Wen the master disk
2 cones in 6Eg§ﬂ?§c¥§ 5fﬁ Pﬁé slave disk 1, the pneunatic

sol enoi d-control | ed yakve s b8ncLASEI(SERkn aRY1khenu@eUYEN  of the
sol enoi d-controll ed valve 10 is opened to execute vacuum suction fromthe

vacuum 20 sygkhan gg;kggew@gtgg:&ggg%ghﬁo%%&qiélgetehi B8 &8, ARafly’ RIS

suction force reac ma 2thro e center [a of the

slave di Ska%jm%ﬁ%‘é@i@“hﬁt%ﬁ?g???%’&!’:hd% Kp rh”mﬁéﬁé@i‘éoﬂtﬁ‘é%i‘é‘!ﬂhsteﬁﬁ—s' ave

disk 1 (S2 er the con onn i ch " the ave di sk and t'he master

disk 25 2 are.in clo co he per n I S.:_+3 enber
2004 %5 di§%F%cg?4ﬁ§€§%x§%€§%%a%1ogg’to eﬁﬁggggg%déégé%ﬁ%gréé eggﬂisk Z
by a aning ggvice 128 such as a cyliner (S25), and then the permanent
magnet 12 F2Fotated in a circunference direction of the master disk 2

through use ef In order to generate sufficient magnetic field

for recording, not depending on kinds of magnetic recording
mediums to which information of the master disk is recorded,

10 it is preferable to ‘increase the saturated magnetic flux
density of the magnetic material.

The master disk 2 has, on the surface, radially-
elongated narrow grooves 2a for vacuum suction between the
master disk 2 and the slave disk 1 as shown in Fig. 11.

15 The grooves 2a are located at regions other than the
regions where the information to be transferred is recorded,
for example, regions where data will be stored in sectors.

After a thin magnetic layer of a slave disk of a
magnetic recording material of Fig. 9A is magnetized in one

20 direction by applying a magnetic field thereto as shown in
Fig. 9B, the slave disk 1 and the master disk 2 are come in
close contact with each other as shown in Fig. 9C, the
magnetic field is applied from the master disk side to the
slave disk side in the opposite direction to the one

25 direction as shown in Fig. 9D. Thus, as shown in Fig. 9E,



5 the rotative driving device I2A (S20) . By the rotati a of the permanent
magnet 12, magnetic signals recorded on the master disk 2 are transferred
tc the slave disk 1. Upon term nation of the nagnetic t r andeeemberd0hcuum
sol enoi d-control Il ed valve 10 is closed to termnate 10 vacuum suction from
.the suction port 11b for close contact (S27) . Then, the pneumatic

sol enoi d-controlled valve 9 ~ is opened for air supply, by which air is
supplied fromthe center hole la of the f+ave disk 1 toward the master disk
2 (S28) to facilitate detachnent of the slTave disk 1 and the 15 master di sk
2. Wen the holder 7 is retracted by the linear slider 8, the. inserted air
rel eases close ccntact between the master disk 2 and the slave disk 1. This

prevents adhesign of _the_slave disk,1 to the . diske2. a S
def or mat i or’f‘,agé"r‘f%b‘lci nfyr?iré?gﬁﬁngﬁfb \ﬁatl]htgﬁlt érge dggn%%agélﬁ) tﬁérnar}%t%ﬁyl sk 2.
Retraction,_of the, holder 7 returns e st.er. di 2. 10 . LAk

posi ti on, \ﬁrﬂréq‘?tdef%g‘%@atr_hgnn&&dgr?%ﬁ(s #gg%qb%glépav%@%i SEHHI_B( a&ﬁ .
Wth the displacepent of .the stage |i,, the s|lave disk.1l after etic
25 transfeﬁ%ﬁy?(éggkd%dl?ot?ﬁ%l axedstep® T 8w§tgée%}%'tﬁ§1 #%F%Qggﬁber
2004 26 hol ds a next_slave disk 1 to he subject o magnetic. transf

returns to M &orfaild aﬁﬁ?ldtf:sal]tt]ioéh ]ssno%réq“ﬁteﬁt §° ﬁog‘?]nd lrnepkg'g’se%‘nﬁe
procedure fromthe step.Sl, .for ¢ontinuous executi o f netic transfer
of the sl ald&li 5k'& Brojgsticpss 'p‘%foﬁh‘w T“Fsggrnéﬁesq‘off? %Eef 50 ehaﬂ‘
enbodi ment of the present inveption with reference tqQ Fig., 7. 1{.1is noted:
that conporf@Rtt@Sthdde ok i thtR oRRIBFELF nfééﬂﬁﬁnﬁmmpghat%&saé’eof&t% econd
enmbodi nent 'are given 10 identical reference nunerals and de cripgion
t her eof i's Wi5BY Rt eRiTASR@ERGRIF n LBYGY 71Ma Offol s Fié?’\?i n%l%)é ne*S
exanpl e of a master disk holding device) 14 is equipped with a ba%{eg&ng
structure RInAtiges bRe cBearft E2SF1N 18Yh Y&H’é"pd%vf“ég?ef?f: T
prevents generation of damages when the holder 14 _is displaced toward the
side of th&nARRLS ASKSAOWY PRedli ABRPYSLPIER TS ©£8 Jft AT Wik 2 in
face-to-face contact wth the slave disk 1. The buffering structure 17 may

be, fl&r exdlis erotakporec@iofd PPaRRT hgMpFREEd 9 "‘beﬂ\%gﬁ fiffontt rd

portion 14a of the _ .
the all recording magnetic patterns of the slave disk 1 are -

magnetized in the one direction as indicated by arrows 1ly.

On the other hand, when the thin magnetic layer 1lm of the

slave disk 1 is magnetized in an opposite one direction by

15 applying another magnetic field thereto as shown by an

arrow in Fig. 9D in accordance with the rotation of the

permanent magnet 12 having an opposite magnetic pole to the

magnetic pole of the permanent magnet located on the slave

disk side, every one of the all recording magnetic patterns

20 of the slave disk 1 are magnetized in the opposite
direction as indicated by arrows 1x as shown in Fig. 8B.

Following description is about the second

embodiment of the present invention with reference to Figs.

3 and 4. It is noted that components whose constitutions

25 are in common with those of the first embodiment are given



hol der 14 for holding the master disk 2 and a rear end portion 14b fixed to
the linear slider 8 so as to displace the front end portion 14a,to t he
rear end portion 14b in an axis direction by an urging f@r@@cﬁmb?hgﬁé‘gri ng.
25 To increase productivity, displacenment of the 3 Decenber 2004 27

hol der 14 by the linear slider 8 is set to be executed at a speed of
approximately 10 mmsec. Wth this |evel of displacenent speed, inpact
generated at the tinme when the master dijgk 2 conmes in contact with the
slave disk 1 is 5 considerably |arge, which may cause damages on the naster
disk 2 or the slave disk 1. However, the presence of the buffering
structure 17 buffers the inpact, thereby preventing generation of danages.

Al t hough, the holder 14_eguj pped wth ithe b | DQiSkT &ot 7 iisS
applicablelBSHFﬁga opE?F?u?égg sl%%H¥9ﬁbpﬁé8fi#%%@%i ph?%eﬂ?%égt‘i s
preferableaggrgﬁgé%eb;.Fto the constitution depicted in the second

enbodi nent ig. 7. In Fig. 7, the front end portion 14a of the

15 hol der 14 for hol &ln[l%lltghg ﬁs% ﬁ{ﬁlld%er &éévlfrpiﬂ%f SRe.h@%Sm lgolggo\l/)gy

cylindrical shape. | acuum ion i s execut

P or conneBEad o e MO IEMEia TR cal® rront FoHacBy, HiE MEsSeerhtsiog
2ddi ¢ Pon, 2 stageARdT £ 2 e Soriibl e o A S ee T sk REFdi W6 001 ce)
uct i on’ poPESEUAS o S o hg el GGl albiBhe Tof CER Bl age 20 25
TSt or i SEOBRSCHE et of SHERIS" BOBFadd o Pacle 1. (b F abh teBncdot
the |1 noar BHeREOTOECt Al o F0t né bEPRAFPhgPOEFGBFur & 17 dparted TE TR
o the maEBCtEK oF GRa I8 SR Ao PAFEROE. SBLERE) TRRE Shnlar d ok SAD put
i n contact mﬁth,the_slave di sk 1 under thecondihionvin wh%phtairg,s bei ng
supphPedf r 6R@SEd CUGIONSor t2DB f ¢ ol SBEUdnt ¥l pr oV Hed SORSHENEGESD

toward10 theraster disk. 2 via an i nnzr sgace 20dof thestage 20andt he
center hol desgrdadidis|tife fdirsik1 SBOFELPLRSed

As described in the first embodiment, when the
vacuum suction is executed from the suction port 1lb for
close contact provided in the stage 11, the suction force

15 reaches the master disk 2 through the center hole la of the
slave disk 1. It is possible that this causes deformation .
of a «central portion of the master disk 2, which
corresponds to the center hole la, and directly receives
the wvacuum suction force. However, when the central

20 portion of the master disk 2 1is sucked in an opposite
direction by vacuum suction from the suction port 13a
provided in the master disk holding device 13 as stated
above, the deformation of the central portion of the master
disk 2 can be prevented. Therefore, when the vacuum

25 suction force from the suction port 1lb for close contact



before, inpact given upon contact is nore efficiently buffered by the
effect of the buffering structure 17 conbined with a buffering effe 6 due
to air insertion. 1S This ensures prevention of danmages &Qe%méefﬁé %ast er
disk 2 or the slave disk 1 t,~hen they 'conme in contact with each other.
Upon face-to-face contact of the master disk 2 with the slave disk 1, if
the vacuum suet=or. fro: the 20 suction port 20b for close contact provided
in the stage 20 is selected, the suctiomp force reaches the naster disk 2

t hrough the center hole la of the slave disk |, whit= puts the slave disk 1
and the master disk 2 in close contact . This may cause deformation of a
central portion of the 25 master disk 2~ which corresponds to the center

hole 1a andy ReDeaRlfr 2004 050 AUrieCldso S0k vaSCE Nen VAGHHML SHCkien

force. Fb%%ee vacuum suction fromthe suction port 14c provided in the

hol der 14, pr s na%r?cieft.{getqgf Gaidon it e cenlt kdle paetbeReal dhie mmst er

di sk 2 by nmaster di s n an 5 opposite direction. Therefore,

T the vacyum suction fercectrogythecsueLhon pophaalbekior cl ose contact and

t he vacuufi?2uc romthé suction poft 14c are in bal ance, the

master disk 2 is noﬁpdgi%inggsgngggﬁgﬂgﬁﬁg transfer seap ?e el fisgi-erll y

conducted. 10 It w nder st the procedure of nagnetic transfer

in the constjtutiqgn.of the _present odj | S-1 denkieal .to t f the
second enﬁbﬁ?nﬁn?}q§509h PaﬁégéPﬁﬁiﬁgﬁagﬁgfg%?é$§ ggb?égigﬁédyaﬁﬁbg di tion,
as shown in Fi

. [, t d_15. tl f..th 2Q. 1.5 blyacked b
transpareﬁFeSB?éBP 21_eﬁ%%%hﬂgnﬁgﬁgigth¢%ﬂ?O§h§aﬁ%§%€g§ni3"#§§t§?%ég inyaa
- d di ti f th t 0f i ick f 4t le |
of “the' ol BOgUHTs RIFEERPoRERCIAES: F2REp SPEne eEslol 1hs Y 11BS B8 ese0 © 12
det ect devi ated_hol di 0 it f th | Is hch_ i ked
and el d ByRERGtoshoR0sPor Rt EnY sEREiunERs iRl b e g

mark 23 is preparatorily formed on the center of the master .dj 2, and
i mage picﬁaﬁkog'tﬁéaééﬁpgrtHSIEnghén&hFﬁéoglF@nﬁ@ﬁfoﬁépﬁ 537, i@oe%gﬁuted

by th 22 25 th h the t. J t_object, 21 [ | t
QUi RRt BVBBeaRbER200F S0 (THE T ah3 ORETHOTRE bl FAF BBOPH s ot the
| t_mark 23 and the cent | a. . Accordingly, i |
he posi tKBR G071 I SIS SEaL For Syt 1he oFApe al ra a b atey From a

speci fi Edtggmntka{sotnértgfsgl rzeC{é Oge%gg:med and the height thereof is

changed to several tens um. In order to prevent the
deformation of the master disk 2, vacuum suction 1is

15 required to be performed at 10 KPa or lower, which spoils
sufficient adhesion to the slave disk 1. Accordingly, as
shown in Fig. 3, vacuum suction from the suction port 13a,
which sucks the master disk 2 from the backside thereof,
enables prevention of the deformation. For example, when

20 vacuum suction is conducted from the suction port 11lb for
close contact at 80Kpa together with vacuum suction from
the suction port 13a at 80 KPa, no deformation of the
master disk 2 is observed, resulting in excellent magnetic
transfer.

25 Description will be made of the procedure of



5 amount of the deviation are detected, based on which the position of the
stage 20 or the nmaster disk 2 can be justified. In each constit tig

descri bed hereinbefore, the master disk 2 is displaced t@@ﬂ@e@gﬁé @94the
slave disk 1 10 by the linear slider 8 However, it is also possible to fix
the position of the master disk 2 and displace the slave disk 1 to the side
of the master disk 2 for achieving face-to-face contact thereof. In Fig.

12, reference nuneral 120 denotes a 15 rgtary indexing device, 121 denotes
a handling device for slave disk, |22 denotes a slave disk lifter, 123 a

sl ave cassette for storing a plurality of slave disks in a standing state,
124 a direct-driving notor for handling the slave disk 1, 125 a

direct-drivyin or__far se . e ral ! t st age
(serving nbrBRs Bk aRREEaiion oo, tArapT REF G0 HHdiRile SHlelol S2ol B g
the stage 20 in Fig. 7,.104 denqtes ho S ing a e of a
mast er gisﬁhﬁglﬁ?% eﬁev?%%% g%r&é%pgﬁain%gggeghgi%%lg%rﬁfﬁﬂg% E?g?kg? 10S
denot es a pernmanent .magnet 25 .corr.espandi, t.o t he permane magnet .105 in
Fig. 7, 10%‘3“5'3'1%@&%2??‘?%41?1 Erd@nggesw];&r orteagr%/rerrrg%eoria? o)?{?bt gfi n&%t he

er manent magnet 105, 107. denotes . X-directi,on sta for_naster,di.sk, 108
8enot es a ysgln'o ok abéﬁ?oﬁ‘ﬁa?ﬁs%:%rgk?o‘lib@elaéhgﬁgg aﬁa}%eeails:llsder
for nmaster disk, 110 denotes | i near, shider 5. for erq?nent nggngt 05.
The | Pnear 98FPyeFe 1@YhﬁVbsu?%%°§%raéﬁ8 ERRGRE: ™BG5Sso-as™t SPHHVEES in a

icinity of the master disk_ 2 and nove.far fromith ster, di sk 2. r
ggs:t:o%inQOFHElﬂﬁseVWﬁﬂﬂ<%?%M?ﬂaY%ggéég to {%eggfgv yaﬁgwahfg?%% 1
X-direction stage 107 noves the naster disg.Z i% an X—diégction Eor.
exanpl e, vEREPEER &MRENTIGR) Ahd AR §RFELPTO I§Fbé§“ﬁo%“ V88 PRE “nast er
disk 2 in ayYdrection (for exanple, |lateral djyectiogn erpendicular to
tLe X-d:reéiPoﬁ;rTﬁéapﬁﬁgar@ﬂiﬂﬁﬂéq(ﬁ?QHﬁﬁﬁgﬁh {nh§;§}g8?§ﬁg§ gét &n a
iti icinit f d iti f 5 th I disk 1. As

Chown 1 EPESLEROR; WP Leha e KR Eht oo 1295 SEaRHNG (SRR QU ol CEF aB8SHESks 1
is noved to a handlingéggs[tion bé the direct-driving motor 125. Then, one

of the8 sl afésyi ékasis ed™i RhendigdE€ette 123 is lifted up by 20 the

slave disk lifter 122 to a first handli sitjon. As sho in Fi 12,
the slave disk 1 |ifE&dStp t%ﬂ??me?%eréﬂg Bhe' 1fnear> sTider' 8, he

holder 13 is forwarded toward the slave disk 1, so that the
master disk 2 is placed in face-to-face contact with the
slave disk 1 (S11). Next, vacuum suction is executed with
15 use of the vacuum suction device 100 connected to the
‘suction port 11lb for close contact. As a result, suction
force reaches the master disk 2 through the center hole la
of the slave disk 1, which puts the master disk 2 in close
contact with the slave disk 1 (S12). At the same time,
20 vacuum suction from the suction port 13a is executed, which
sucks the master disk 2 from the backsidé thereof.
Consequently, the master disk 2 comes into close contact
with the slave disk 1 free from deformation of the center
portion, because of the balanced suction force given to the

25 both side of the master disk 2 (S13). Under the condition



handl i ng position is held by the handling device |21, |ocated at a second
handl i ng position, by inserting a pair of pins 12la of the hand ing Q Vi ce
121 into the center 25 hole la of the slave disk 1 and t RenerRPPREZP %ially
3 Decenber 2004 32 outwardly the pins 121a to hold the inner surface of the
center hole la thereof. The slave disk 1 held by the handling device 121 is
rotated by 180 degrees by a notor 121m of the handling device 121, and is
moved fromthe 5 second handling positigp to a first transfer position by a
notor 124m of the direct-driving notor 124 for handling. The slave disk 1
at the first transfer position is transferred fromthe handling device 121
to the stage 103 by sucking the slave disk 1 of the handling device 121 by
10 the St%ﬁ? %R%cﬁnqﬁg?gg}5€EeQ§5Q9 %hgng'Q§u¥2ﬁ§59§rthﬁxﬁ@nﬂ|b&@ dexi ce

121 from t'he center a of the slave disk 1. Then, ~the stage 103

hol di ng. t hey Sl aveotbskel iisid abesh b 18050807 05 4y 21881 9Ee420ip of the
rotary i ndéxing device 20 so ‘as to oppose the slave disk 1 to the 15 naser
disk 2. Fig..l3. ' t i [ {ml

o the erbBhENT orerg. -9 -thg ack "file Be lfe MATRR SIUETL OGS of
drivi devi h th t t 6 f ti ! t
magnet 1 05550 FRESX. AhPec BN Gte T0E The. ¥ di Foct Foa*Staye 08, ot he

i lid 109, the |i | i d 110. | ' | 111
denotes a SHFFHREeTII G ROEEE AR a1 17 coSr dERtre” 113X Kienofes L %pneuhat i
neunat | ¢ SOHERDI GRS oPF DA S 0 ¢ 31 DRBaRb AR 200n 15 M B Ee 113

d t .11 d t | i.d- t f
the. vacuaritiHd 195 RAFFodgiaig TBLThe O REant s SLauare. dom Tt b hal ve.
10 in Fig._5, 114 d i 1 d t Th
spr: zg Il%ltté%rmzéib%ﬁggl?e% ?h%ra%)ﬂﬁnae’%ﬁ%r%?%iq ﬁ‘c[r}nge ?%le%/e:/?]%y%g gr P%ﬁe);(érrpfe

of a buffering devic 17_in Fig..7. The vacuum suction deyice 11
corresponds to the v‘g%%n’f%m’t %51%\/?%6&1%2@%11%19; ?aﬁ%&ghcﬁ%‘?ﬁl%cti on
device 114 corresponds to. the vacuum suctiop,device, 10 .01 in Fi 7. The
vacun suc?‘il%?ul%\p/)i‘{ré’.n} I ghéoﬁ%‘é s p95ttt hQB?/a@lfumtgﬁgf‘Pgﬁe evf%gioo. The

stage 103 corresponds, to the stage 20 in Fiq. 7.. Reference,nungeral.103a
denotes a "éf&ﬁc{? oﬁ%potfl?e CBF‘F‘ésp%lr{‘g‘?'ngv?SuFﬂe%éi?&liO&n o7t i %u%{:b.%nl

103d denotes an_inner space 15 corresponding to_the i r. space 20d in Fi
7. Fig. 149?%taﬁéghgpﬁgﬁ;ﬁﬁ?nﬁﬁnEﬁcﬁEéspksggﬁPa%ﬁseH%ﬁgﬂ <%rﬁefﬁ%séprihg |

5, 0cat e o0, e SLAYE Hhekeshpnto 1S LG 0l il Wipscaberege I

2. The holder 7 is retracted by the linear slider 8 to an

15 initial position, which detaches the master disk 2 from the

slave disk 1 (S18). With the displacement of the stage 11,

the slave disk 1 after the magnetic transfer is forwarded

to the next step. The stage 11 then holds a next slave

disk 1 to be subject to magnetic transfer, returns to the

20 condition and position shown in Fig. 7, and repeats . the

procedure from the step S11, for continuous execution of
magnetic transfer of the slave disk 1.

Next description is about the third embodiment of

the present invention with reference to Figs. 5 and 6. It

25 is noted that components whose constitutions are in common




stage for slave disk, 108A denotes a Ydirection stage for slave dii& 109A
denotes a liner slider for slave disk, 111A denotes a spr3 RECemper 04
X-direction stage 107A for slave disk is driven in a manner simlar to 25
the X-direction stage 107. The Y-direction stage 108A for 3 Decenber 2004
34 slave disk is driven in a manner simlar to the Y-direction stage 108.
The liner slider for slave disk 109A ispgriven in a manner simlar to the

| i near slider 109. Although the magnetic signals including format 5
information and address information etc. are transferred in the

enbodi nents, data or software which are used for user may be al so

transferrof din Lgsgae MaNCE: St hod ofdRind NEABERLKEAEANG A1y £oen

information etc. According to the present invention as described 10 above,
a slave digje s At 1] 'r%%ecoﬁ{lﬂ&}‘:a%t hardd MRElRir i@tSitord NEgugBogxecytion
of vacuum adsorption. a result, magnetic transfer fromthe master disk
to the sl [.S: be conducted with accuracy free fromtransfer
[ rregulariwﬁﬁégéﬁéﬁéﬁkﬁ tion, deformation of the master 15 di sk caused by
vacuum sucti on- hol di wek| faidu i bget hBE QfnidRt asidEeniycan be
prevent ed. Further,:?ﬁefggisgbr%%i5@34a£§§$€%tureeto prevén?tgenerat?on of
damages when t t ISk sl.avg;di sk, ar&Put 158 GlgosesgpRLact at
a hi spéﬁdﬁ gﬁ?§§§e§%%lé%!rg€?agpg'ﬁ%gngﬁgc 20 fians}ér with i%cre%sed
producti vity. hough. t he : i Nt i o as, hee eseyiped in
% ntbe el BREEERE RS TRelea iR e dned

connectio erre odi ne t hereo eference to the

20 structure. In Fig. 14, reference nuneral 107A denotes an X-direction
\
|

[ di i it d t i .
i cat DRI D A RoPY GROSE, [ CRAHEL M CHREOCE

d 11 -
e art. Su6ﬁ9changes and
supporting the slave disk 1. The supply line 15 is

equipped with a pneumatic solenoid-controlled valve S for
opening and closing the air supply .line 15, while the
suction 1line 16 1is. equipped with a vacuum solenoid-
controlled valve 10 for opening and closing the air suction
line 16. The holder 7 for holding the master disk 2 shares
the constitution with the first embodiment, though the
holder 13 provided with the vacuum suction device 102 shown
in the second embodiment is also applicable to the third
embodiment.

The procedure of magnetic transfer with use of a
magnetic transfer apparatus according to the above
constitution will be described with reference tec Fig. 6.
It is noted that like the first embodiment, the stage 11 is
displaced by an unshown displacement device to a specified
position, where the slave disk 1 is held by the stage 11
through execution of vacuum suction from the suction pecrt

1la for holding, and then the stage 11 is displaced to the



3 Decenber 2004 35 nodifications are to be understood as included wthin
the scope of the present invention as defined by the appended ng aness
t hey depart therefrom 3 Decenber 2004 -s6 THE CLAI M5 BERPEEN

| NVENTI ON ARE AS FOLLOW5: 1. A magnetic transfer method for performng
magnetic transfer froma master disk having no hole at its center and
projections indicting information to be transferred to a slave disk with a
center hole in a center thereof by placiqg the naster disk and the slave
disk in face-to-face close contact with each other, the method conpri sing:
pl acing the master disk and the slave disk in face-to-face contact with
each other 10 conducting vacuum suction fromthe slave disk or the

nest er ;}gfs 1 RO 5405 O EONLAGk bRMEN LB6n FRSAET cilbslnaikt he
acrn

salve dis g eac nagnetrcally transferring information

recor ded %Es&n% nast ?ﬁwﬁfﬁ% 4t B8 ghave disk; and 1 ~ detaching the master

di sk and E"sIFavé di sk after the gnetrc transfer is termnated, wherein

upon contact or det t 5 ARd451 he ggéigéddb§K gap is
supplied toward the%ﬁastértg{sﬁn%%roug é %enter h%le of the swgve di sk.

e G st i

achieving contact e sl ave di sk, vacuum

sucti.on i alsqT qﬂfrng t%§£% %ﬁﬁveﬂ%egﬁggrﬁgghoghgfcadgyglﬁyléﬁ the

nastér di I1sk froma surface of

gheDegEelrsﬂtjglr,l dbsg ORPOS LS ¢ Osfaée'rfcﬁc& IR closergontact nukth t he; skave disk.

through an inner space 11d of the stage 11 (S21). Next,
with use of the linear slider 8, the holder 7 is forwarded
toward the slave disk 1, so that the master disk 2 1is
10 placed in face-to-face contact with the slave disk 1 (S22).
Here, air being inserted from the center hole la of the
slave disk 1 toward the master disk 2 generates a buffering
effect wupon contact of the master disk 2, thereby
preventing damages on the confronting surfaces of the slave

15  disk 1 and the master disk 2.
When the master disk 2 comes into contact with
the slave disk 1, the pneumatic solenoid-controlled valve 9
is closed (S23), and the vacuum solenoid-controlled valve
10 is opened to execute vacuum suction from the vacuum
20 suction device 100 through the suction line 16. As a
result, suction force reaches the master disk 2 through the
center hole la of the slave disk 1, which puts the master
disk 2 in close contact with the slave disk 1 (S24). Under
the condition in which the slave disk 1 and the master disk

25 2 are in close contact, the permanent magnet 12 is



-,,. -3. Amagnetic transfer method as defined in daim1l or 2, wherein the
master disk is placed in face-to-face contact with the slave d|

buffering operation of the master disk or the slave di sk.3Decem ﬁﬁ% |c
transfer apparatus for perform ng magnetic transfer froma master disk
having no hole at j its center to a slave disk with a center hole in a
center thereof by placing the master disk and the slave disk in
face-to-face close contact with each otherzsconprising: a slave disk
hol di ng device for holidng the slave disk; a vacuum suction device for
conducti ng vacuum sucti on between the master disk and the slave disk; 10 a
mast er di sk hol ding deivce for holding the master disk; a forward and
backward driyiggidesicerd oa copduet bAg & D5 9ar - andnbackuard gt ki ngr of-rat

| east either the slave disk holding device or the master disk hol di ng

device in a ditesti onof £0ByNG t ReviRyt lewisk and tdiesl awe Mgk iing, .
contact with each other; and 1 ~ a nmagnetic transfer device for

transferring g*zsi?ﬂetl §|gknéuls trpe,co%geqaggqghqqg@ger 1g| sks toothe sl ave By

di sk, whererin ave di sk hol d ng device i s provided wifh ajas sup

device for SuPBLYLog gaso LoULLbe ccenler ohe gled hor ol ayec sk Loyard e

mast er di sk efrc fransfer apparatus as detTne

wh th t di ded i th t d
for vacuum shek %rata'ti %é”%% e L PR T B ] P R oot

with the slave disk. 6. netic.transfer apparatus,as defined in Caim4
or 5, mherelﬁn?hgeFSFWHP& Btk rdWﬂ%Wﬁ dRYI R P s FFCRRGRSH SRt hog
buffering device for glaél one of the dIS holdlng device and the
sl ave di sk HOPEFRG B&vkce Rhef AEERESEF& t%’b% ave disk 1.

Upon termination of the magnetic transfer, the
vacuum solenoid-controlled wvalve 10 is closed to tefminate
10 vacuum suction from the suction port 1lb for close contact
(827) . Then, the pneumatic solenoid~controlled valve 9-isg
opened for air supply, by whicﬁ'air is supplied from the
center hole la of the slave di;k 1 toward the master disk 2
(S28) to facilitate detachment of the slave disk 1 and the
15 master disk 2. When the holder 7 is retracted by the
linear slider 8, the inserted air releases closa contac
between the master disk 2 and the slave disk 1. This
prevents adhesion of the slave disk 1 to the master disk 2
and prevents deformaticn, enabling detachment without
20 damages to the master disk 2.

Retfaction of the holder 7 feturns the master
disk 2 to an initial position, which detaches the master
disk 2 from the slave disk 1 (S23). With the displacement
of the stage 11, the slave disk 1 after the nagnetic

25 transfer is forwarded to the next step. The stage 11 then




3 Decenmber 2004 ;g _ with the other thereof with a buffering operation. 7.

A magnetic transfer apparatus as defined in Claim4, 5, qr_6 t he
sl ave disk holding dsvice is formed to be a cylindrical &ggger‘ﬁ’ﬁ ﬁ@ﬁ%

i nner dianeter larger than a dianeter of the center hole of the slave disk,
and a side thereof opposite to a side 5 holding the slave disk is bl ocked
by a transparent object. .Ahy. AUy. A9;
. AUR. AN. A. Au-. Ah?. AAe. Ahy. Ay. Ahe. Ae. Ah. Alfe. AA?. AYU. AYUe. A3y. Ahy. Ay. Ah. Ah. AU
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109 §L fZ10%& ()- &  109%& ()-!10%& ()-t'dzf D 10%& Ys!! 10%b& ()-110%
b& (H2ys$1 )ab%LfﬂlWI%%&eé 14,y Mhditsk (Bq et iy ok 18218885
10bb!s 9$10%)b& - Ylglo%)b& ()-Ff/s!'10%& ()-!Fl+! 10%b& ()-!" %10%13& (
) - opc ToP. wylgﬁr@(y _ er 14 15 displaced tbward the side’ of

slave disk 1 by the linear slider 8 to put the master disk
2 1in face-to-face contact with the slave disk 1. The
buffering structure 17 may be, for example, composed of a
spring placed in between a front end portion 14a of the
holder 14 for holding the master disk 2 and a rear end
portion 14b fixed to the linear slider 8 so as to displace
the front end portion 1l4a toward the rear end portion 14b
in an axis direction by an urging force of the spring.

To increase productivity, displacement of the
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speed of approximately 10 mm/sec. With this level of
displacement speed, impact generated at the time when the
master disk 2 comes in contact with the slave disk 1 is
5 considerably large, which may cause damages on the master
disk 2 or the slave disk 1. However, the presence of the
buffering structure 17 buffers the impact, thereby
preventing generation of damages.
Although, the holder 14 equipped with the
10 buffering structure 17 is applicable to the constitution
shown in the first embodiment, it is preferable to apply it.
to the constitution depicted in the second embodiment as
shown in Fig. 7.
In Fig. 7, the front end portion 1l4a of the
15 holder 14 for holding the master disk 2 is formed to have a
hollow cylindrical shape. In this constitution, wvacuum
suction 1is executed by a vacuum suction device 102
connected to a suction port 1l4c which is interconnected to
the hollow cylindrical front-end portion 1l4a. This
20 implements suction of the central portion of the master
disk 2. 1In addition, a stage (serving as one example of a
slave disk holding device) 20 holds the slave disk 1
through execution of vacuum suction from a suction port 20a

for suction-holding. When displacement of the stage 20

25 brings the slave disk 1 to a position to confront the
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forwarding movement of the linear slider 8. Hare, the

5 impact upon contact, thereby preventing damages given to
the master disk 2 or the slave disk 1. Further, if the
master disk 2 is put in contact with the slave disk 1 under
the condition in which air is being supplied from a suction
port 20b for close contact provided in the stage 20 toward

10 the master disk. 2 via an inner spacé 20d of the stage 20
and the center hqle la of the slave disk 1 as described.
before, impact given upon contact is more efficiently
buffered- by the effect of the buffering structure 17
combined with a buffering effect due to air insertion..

15 This ensures prevention of damages given to the master disk
2 or the slave disk 1 when théf‘come in contact with each
other.

Upon face-to-face contact of the master disk 2

with the slave disk 1, if the vacuum suction from t

o if
[4)]

20 suction port 20b for close contact provided in the stags 20
is selected, the suction force reaches the master disk 2

L

through the center hecle la of the slave disk 1, which puts
the slave disk 1 and the master disk 2 in close cecntact.
This may cause deformation of a central porticn of the

25 master disk 2 which corresponds to the center hole la zand
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of the master disk 2 by sucking the master disk 2 in an
5 opposite direction. Therefore, if the vacuum suction force
‘from the suction port 20b for close contact and the vacuum
suction force from the suction port l4c are in balance, the
master disk 2 is not deformed and magnetic transfer can be
efficiently conducted.

10 - It will be understood that the procedure of
magnetic transfer in - the constitution of the present
embodiment is identical teo that of the second embodiment,
so that description thereof is abbreviated.

In addition, as shown in Fig. 7, the rear end

15 portion of the stage 20 is blocked by a transparent object
21. In this constitution, a camera 22 1is installed in a
-rear end direction of the stage 20 for image pickup of the
center hole la of the slave disk 1 through the transparent
object 21. This enables to detect deviated holding

20 positions of the slave disk 1 which is sucked and held by
the stage 20. For example, as shown in Fig. 7, an
alignment mark 23 1is preparatorily formed on the center of
the master disk 2, and image pickup of the center hole la

and the alignment mark 23 are executed by the camera 22

25 through the transparent object 21, which enables to detect
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where the position of the slave disk 1 held by the stage 20
is deviated from a specified position, the direction and
amount of the deviation are detected, based on which the
position of the stage 20 or the master disk 2 .can be
justified.

In each constitution described hereinbefore, the
master disk 2 is displaced to the side of the slave disk 1
by the linear slider 8. However, it 1s also possible to
fix the position of the master disk 2 and displace the
slave disk 1 to the side of the master disk 2 for achieving
face-to~-face contact thereof.

In Fig. 12, reference numeral 120 denotes a
rotary indexing device, 121 denotes a handling device for
slave disk, 122 denotes a slave disk lifter, 123 a slave
cassette for storing a plurality of slave disks in a
standing state, 124 a direct-driving motor for handling the
slave disk 1, 125 a direct-driving motor for cassette.
Reference numeral 103 denotes a stage (serving as one
example of a slave disk holding device) corresponding to
the stage 20 in Fig. 7, 104 denotes a holder (serving as
one example of a master disk holding device) corresponding

to the holder 14 in Fig. 7, 105 denotes a permanent magnet

corresponding to the permanent magnet 105 in Fig. 7, 106
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denotes a Y-direction stage for master disk, 109 denotes a
linear slider for master disk, 110 denotes a linear slider
5 for permanent magnet 105. The linear slider 110 moves the
permanent magnet 105 so as to move to in a vicinity of the
master disk 2 and move far from the master disk 2. For
positioning the maser disk 2 with respect to the slave disk
1, the X-direction stage 107 moves the master disk 2 in an
10 X-direction (for example, vertical direction) and the Y-
direction stage 108 moves the master disk 2 in a Y-
direction (for example, lateral direction) perpendicular to
the X-direction. The linear slider 109 moves the master
disk 2 between a position a vicinity of and a positionvfar
15 from the slave disk 1.

As shown in Fig. 12, the slave cassette 123
storing the plural slave disks 1 is moved to a handling
position by the direct-driving motor 125. Then, one of the
slave disks 1 stored in the cassette 123 is lifted up by

20 the slave disk lifter 122 to a first handling position. As
shown in Fig. 12, the slave disk 1 lifted up to the first
handling position is held by the handling device 121,
located at a second handling position, by inserting a pair

of pins 121a of the handling device 121 into the center

25 hole 1a of the slave disk 1 and then moving radially
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121m of the handling device 121, and is moved from the
5 second handling position to a first transfer position by a
motor 124m of the direct-driving motor 124 for handling.
The slave disk 1 at the first transfer position is
transferred from the handling device 121 to the stage 103
by sucking the slave disk 1 of the handling device 121 by
10 the stage 103 and then releasing the pins 12la of the
handling device 121 from the center hole la of the slave
disk 1. Then, the stage 103 holding the slave disk 1 1is
rotated by 180 degrees by a motor 120m of the rotary
indexing device 120 so as to oppose the slave disk 1 to the
15 maser disk 2.
Fig. 13 shows another embodiment of the present
invention similar to the embodiment of Fig. 7. 1In Fig. 13,
there are shown various kinds of driving devices such as
the rotary motor 106 for rotating the permanent magnet 105,
20 the X-direction stage 107, the Y-direction stage 108, the
linear slider 109, the linear slider 110.
In Fig, 13, reference numeral 111 denotes a
spring, 112 denotes an air compressor, 112a denotes a

pneumatic solenocid-controlled valve for air compressor

25 corresponding to the pneumatic solenoid-controlled valve 9
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5 pump . The spring lll corresponds to the buffering
structure (serving as one example of a buffering device) 17
in Fig. 7. The vacuum suction device 115 corresponds to
the vacuum suction device 102 in Fig. 7. The vacuum

suction device 114 corresponds to the vacuum suction device

10 101 in Fig. 7. .The vacuum suction device.1l1l3 corresponds
to the wvacuum suction device 100. The stage 103
corresponds to the stage 20 in Fig. 7. Reference numeral

103a denotes a suction port corresponding to the suction
port 20a in Fig. 7, 103d denotes an inner space
15 corresponding to the inner space 20d in Fig. 7.

Fig. 14 1is another embodiment of the present
invention where the spring is located on the slave disk
side as the buffering structure, whereas in Fig. 13, the
spring is located on the master disk side as the buffering

20 structure. In Fig. 14, reference numeral 107A denotes an
X-direction stage for slave disk, 108A denotes a Y-
direction stage for slave disk, 109A denotes a liner slider
for slave disk, 111A denotes a spring. The X-direction
stage 107A for slave disk is driven in a manner similar to

25 the X-direction stage 107. The Y-direction stage 10BA for
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slave disk is driven in a manner similar to the Y-direction
stage 108. The liner slider for slave disk 108SA is driven
iﬁ a manner similar to the linear slider 1089.

Although the magnetic signals including fbrmat
information and address information etc. ére transferred in
the embodiments, data or software which are used for user
may be also transferred in the same manner as the format
information and address information etc.

According to the present invention as described
above, a slave disk is put in close contact with a master
disk through execution of wvacuum adsorption. As a result,
magnetic transfer from the master disk to the slave disk
can be conducted with accuracy free from transfer
irregularities. In addition, deformation of the master
disk caused by vacuum suction-holding as well as failures
at the time of detachment can be prevented. Further, there
is provided a structure to prevent generation of damages
when the master disk and the slave disk are put in close
contact at a high speed, which enables reliable magnetic
transfer with increased productivity.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that wvarious changes and modifications are

apparent to those skilled in the art. Such changes and
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modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.

1~

A magnetic transfer method for performing magnetic transter from a master disk
having no hole at its center and projections indicting information to be transferred to
a slave disk with a center hole in a center thereof by placing the master disk and the
slave disk in face-to-face close contact with each other,

the method comprising:

placing the master disk and the slave disk in face-to-face contact with
each other; A

conducting vacuumn suction from the slave disk or the master disk for
achieving close contact between the master disk and the salve disk facing

each other;

magnetically transferring information recorded on the master disk to the

slave disk; and

detaching the master disk and the slave disk after the magnetic transfer is

terminated,

wherein upon contact or detachment of the slave disk and the master disk,

gas is supplied toward the master disk through the center hole of the slave

disk.

A magnetic transfer method as defined in Claim 1, wherein in achieving close
contact between the master disk and the slave disk, vacuum suction is also conducted
so as to prevent deformation of a portion of the master disk confronting the center

hole of the slave disk from a surface of the master disk opposite to a surface in close

contact with the slave disk.
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4. A magnetic transfer apparatus for performing magnetic transfer from a master disk having no hole at

5 its center to a slave disk with a center hole in a center thereof by placing the master disk and the

slave disk in face-to-face close contact with each other, comprising:

10

va slave disk holding device for holidng the slave disk;

a vacuum suction device for conducting vacuum suction between the master disk

and the slave disk;

a master disk holding deivce for holding the mastér disk;

a forward and backward driving device for conductiné forward and Eackward
driving of at least cither the slave disk holding device or the master disk holding
device in a direction of coming the master disk and the slave disk in contact with

each other; and

a magnetic transfer device for transferring magnetic signals recorded on the

master disk to the slave disk,

whererin the slave disk holding device is provided with a gas supply device for

supplying gas from the center hole of the slave disk toward the master disk.

5. A magnetic transfer apparatus as defined in Claim 4, wherein the master disk holding

20 device is provided with a suction device for vacuum-sucking a surface opposite to a

surface in face-to-face contact with the slave disk.

6. A magnetic transfer apparatus as defined in Claim 4 or §, wherein the forward and
backward driving device is provided with a buffering device for placing one of the

master disk holding device and the slave disk holding device in face-to-face contact



1098& ()- ~109%& ()- '109%8& ()-10t#t10t#t!'w |[: @1010 (109%8& ()-

y&$10%B& ()- 109%& ()- 109%8& ()- &PL0%BE& ()- @OWB& ()-9: . <LQvU41Q

T1109%484& () -  10%484& ()- 10%4&4& ()- ! 1094848 () - 10$0@eeegmber 2004

XY1$1098& ()-Oh|[:vU410 ~ 109%4&4& ()- S10%484& ()-3 @O0%&4& () -

$109484& ()- 39%40%4&4&' ()- gl0%&4&' ()-Yx|[:vU410 , 10%4&4& () -

*_10%484& () - ($10%48&4& ()- & 109%48&4& ()-  &L0%4&4&' () -

109%848& ()-mN| [:vU410 F:!10%H84& ()- 810%&4& ()- |5Z10%18&4& () -

3$10048&48& ()- 1"109%484& ()-3 . 10%1&4& ()~ 3AvU410 s! 10% % & () -

10% % & ()- ~1098& ()- !'10% % & ()-10484104841048&4 F<! 10%4&4& ()- HvU410

s110% % & ()- 10% % & ()- ~1099&' ()- 10% % & ()- 9!'10% % & ()-

91'10% % & ()- Normal" "Heading 13]¢" "Heading 23]c" "Heading 33]c"

"Headi ng 43¥ith thejedigr Hgredath @ pelagh MBI " Headi ng 73] ¢" "Headi ng 83] c¢"

"Headi ng 93] c"A "Default Paragraph Fonto WEA#(i-28s>C0l " NSSY"di HotyZL:; D

+57N] wt oT {68a=l v!T"~%R)+, /| 0P235C8; . _ , ,

>AFHOLM Kh GPh@eRTvfghsfer@pparatis-dsriefined-ig (lainy 4 Sar Sowhereip theglaye disk holding

RomanAri al Courier New'h Root EntryWrdDocunent i )

" #$9%R () * devidQs2BaB6F89:be a cylin rical shape having an inner diameter larger than a

<=>? @GABCDEFGHI JKLMNOPQRSTUWWKYZ[ \ | ~_" abcdef ghi j kl mopqr st uvwxyz{]| }~ .
diameter of the center hole of the slave disk, and’a side thereof opposite to'a side

5 holding the slave disk is blocked by a transparent object.



