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; e3ebl X6TbzXI W1WwW ' METHOD OF | NFORMATI ON RECORDI NG c0000z ONTO
DISK-TYPE RECORPI\NG MEDI UM Field of the Invention 6 30 April 5&?% g&%3
esent invention relates to a nmethod of recording 10 predete
i nf or mat | ﬁm}ﬂ ’Hmmmww to a disk-type recordi ng medi um used for
recordi ng apparatus such as hard disk drives. Background of the
I nvention Recorth-ng density of magnetic recordi ng/reproduci ng devi ces has
been |ncrea5|ng to realize larger recording capacity in a snaller body . In
the fiel 3 mm’ﬂ mw mm"“ di sk drive which is a representative magnetic 15
recordin deviMETHED G INRORMATI@NORECORDINGI ty per square
inch of norestdar 3 G bit/inch2 (4.65 Mbit/mR) have already been
comerci al i zed. The devel opNI® DISKtTEPERBOORIMNG MEDIUM ck that, in
several years fromnow, devices with the recording density per square inch
of 10 Gbit | inch2 (16.5 Mbit/m®2) wll have been put on the market. 20
The key factor behind this trend of increasing recording density is
tracki ng servo technol ogy used in tRi€ldrofchs Thveptioapr oduci ng head. Wth the
current tracking servo technology for the magnetic recordi ng nedia, regions
of tracking servo signals, address information signals and reproduction
clock signals are provided on the nagnetic recording nedia at intervals of
25 predeterm ned degr @hs (presaitnainiventiopr eeladesrato r ec andihng) . of A regriihg C
head 30 April 2003 2 reproduces these signals at predeterm ned intervals
t o confirm andpreddtdrynined ipfosimiation sigihls oato ardisk4ype ceroadinkymédizm geedi
Hi ghly precise servo technol ogy for nagnetic disc devices , Journal of the
Appl i ed Magnet forse@uding/repoddubapnapparetus 4¢h dschard digpdiees. 1996) . 5 The
tracking servo signals, the address information signals and the
reproduction clock signals work as reference signals so that the magnetic
head can scan tracks accurately. As such, during the recording of the
si gnal s) plt@cise positioning i s Becksrpeund offthesinvevtioenti onal |y, a magnetic
recording nediumis set in a servo recording device and the pre-formt
recording is

Recording density of magnetic recording/reproducing devices has
been increasing to realize larger recording capacity in a smaller body . Inthe
field of the hard disk drive which is a representative magnetic

15 recording/reproducing device, devices with a recording density per square inch
of more than 3 G bit/inch?® (4.65 M bit/mm?) have already been commercialized.
The development of the technology is so quick that, in several years from now,
devices with the recording density per square inch of 10 G bit / inclll2 (16.6 M
bit/mm? will have been put on the market.

20 The key factor behind this trend of increasing recording density is
tracking servo technology used in the recording/reproducing head. With the
current tracking servo technology for the magnetic recording media, regions of
tracking servo signals, address information signals and reproduction clock
signals are provided on the magnetic recording media at intervals of

25 predetermined degrees (hereinafter, pre-format recording). A magnetic head



10 made by a magnetic head whose position is strictly controlled (LTenatsu
et al: Mechanic-servo , Current situation of the HD technol ogé anfiz' S
future, the Applied Magnetite Society of Japan, 93rd Sem nar, @pg 49%‘35,
1996). However, the conventional nethod f 8r pre-format recordi ng conducted
with the servo recording device specially made for the purpose has 15 the
follow ng problens. First, since the recording conducted with the nmagnetic
head is basically a |linear recording determ ned by the relative novenent of
the magnetic head and the nmgnetic recording nmedium, it takes a |long tine
to make the prreplfodnmtheee;mahgat\mrpdeﬂemme%nm@nva&mconﬁrmc;md wadifhésnor e,
20 the cost of the pre-format recording made with the conventional nethod
is very high opient padesqaendrackssasapgated damegugby i cHigldy presiseoseiyo
recording is needed. Second, due to the spacing between the head and the
medi um , and ds@uredesyniosr magaetie chipelidsyicangndayraal jof| thec Anphed Blagmetiqsol i ng
of the 25 magnetjc head, transition of magnetization at t-he ends of the
tracks |acks Sogptypfdapappyel 20sNeepmydl, 19 ¥equat e st eepness in the
transition_of magnetization ogbstructs the achi evenent of an accurate
tracki ng sérvo technol b9 tragking sexvor signgpothconidress preformatientsignms agdt hod
of the pre-format recordi ngl usi ng the magnetic head, the follow ng nethods
have been b sitfgaepreductivrclogk sienals watkens reforemcersignats s thatithe magnetic
HO7- 78337 discloses a nethod in which a master nedium and_a s|ave nmedi um
(the medi um t degd cassernEgckpaeruratedy. b AAsyeh. during tmreserding pfthesignaleher |
and with a press contact peans nade w an el astic body, are pressed and
10 t horoughly R?Sﬁﬁ%@?@ﬂlp%lsJ’éPﬂé‘h@éle %n@onwanaowgh apmgenels rereriee
H10- 40544 di scloses a nethod for transferring nmagnetic patterns onto a
magnetic recor®? Fefnint & SRRYR Fegpr t@‘?"lgehfiaantg’ﬁ Ri¢-lonpat gpcordmg; 85t ed
sed of . ferromagnetic ials on

Ut ace ofl03 FHHGGBE AIRREASHH BEASH et PRI e SO RGO I M GRHEE b
S onal s T e e SO o e LS N LR CRL e T
ecorded on 2 JOnSlcen St ag, LA (Tiec IO on LEBEr o0
carri er Into 20 contack Wik, hE, SYLlasEo0l Ballos! 1l BlatPS Rang ¢
conducted with the servo recording device specially made for the purpose has
16  the following problems.

First, since the recording conducted with the magnetic head is
basically a linear recording determined by the relative movement of the
magnetic head and the magnetic recording medium , it takes a long time to
make the pre-format recording with the conventional method. Furthermore,

20 the cost of the pre-format recording made with the conventional method is
very high since the expensive servo recording device for pre-format recording
is needed.

Second, due to the spacing between the head and the medium ,

and expansion of the recording magnetic field caused by the poling of the

26 magnetic head, transition of magnetization at the ends of the tracks lacks



whi ch ferromagnetic thin filmor a |ayer coated with ferromagnetic
particles is fornmed , and applying a predeterm ned nagnetic f§8%9'1édb3
recent years) disk-type recording media such as nagnetic di sksY AP

phot omagneti ¢ di sks and optical disks have been i nproved so as to have 25
| arger storage capacities in a smaller and thinner body. Against this 30
April 2003 4 ale 3 . i S ' [

mont i oned abowte e pamat R TR QiU ol W AGERE AR
reliable disk- r di i it is urgent to
produce very H%%?&g% %gﬁggpﬁaﬁggﬁﬁ?é%gagggg?g?ﬁ§gﬁégﬁgbﬁhose surface does
not attract any fine dugt [ e I Ng: of 41 ' W

regard to the di sk-typ?ﬁrsgglgﬁgfgﬁggbn%gll %ftﬁg%%egﬂloglﬁéé{eb&gémteh%nqrﬁﬁé}r%%i on
signals are .cal ] v 1ransf . a negeord nt | d v t he
master infornma :a gltndl%grlrl%lnelé gtn%d Iﬁh%&%lms El%ta gpgg'raegoglro I ﬁge%?hﬁ gdresn rlr%gg g%ér} n
tight cont get %%%%s?ﬁCh other during the 10 information transferring
process in the ut‘acturing of the magnetic disks in order to precisely

t f the inf ti f i nf i i-er. t ent
st e o T ot b i AR P G, NI RRE SR
monet] |1 O LA LT ARBR L S e AORTERS CLbCeSOIE ke

the Publicati ! i i i th
(e, PUEL1 ot OBl B oSy 57 RO GORRSEA AR SERYARL B ("

the process of W%kh”gr(fés %hﬁ‘ac&%ﬂ&néjtﬁ&dé with aal Qﬁsﬁg‘ﬂbeotdg,? QE@ﬁ:t%éss%H 4

connection is anper nsi aeri ng I's situatlon, ese I nventi on

ains to prﬂ¥/i den, 0‘3%’] bRQdtaehi ch achieves a quick , productive, and stable
recording of hig nSity 1nformation signals onto magnetic recording

nmedi a) especi ally di skt kLN I Bqigu S klods N f i sk
nmedi a, renovabl e hard diyﬂ[slﬁe ggg%%ba%ﬁ@grgaeﬁcggg%i It)gyl?(}ag%nb?\reoy%é?gpg%g

30 April 2003 gissléd8@ sy riéthbél efok ”M%B_Efe?ﬂng %@?ﬁ%tgd f&%}éé%n@ ditoSh _AgRetic Of

the present invention, there is provided manuf acturing a

magnetic recor ?éd&%ﬂg%éﬂihm?iﬁivdhi@ﬁta'}ﬁdst%iﬂﬁhﬁ&ﬁ&i cATRIYS cFatéd PRErffing
information carrier by formng a nmagnetic section nmade of a ferromagnetic

t hin fil m on ?a%ﬁ&néti/dogecﬁﬁﬁ%hﬁio@ed of %ﬁ@hhgﬁ&i&ﬁh&éﬁﬂ@ﬂﬂi tie E@rfade of a
i nformation signal;

15 substrate in a pattern corresponding to the information signals . The

magnetic pattern formed on the master information carrier in a manner

corresponding to the information signals , is transferred and recorded on a

magnetic recording medium, The information transfer and recording is

conducted by bringing the surface of the master information carrier into

20 contact with the surface of a sheet or disk-type magnetic recording medium on

which ferromagnetic thin film or a layer coated with ferromagnetic particles is
formed , and applying a predetermined magnetic field.

In recent years, disk-type recording media such as magnetic disks,

photomagnetic disks and optical disks have been improved so as to have

25 larger storage capacities in a smaller and thinner body. Against this



10 stacking the master information carrier on the magnetic recording

medi um and transferring and recording the pattern correspondjon rilQOé@e
information signal as a magnetic pattern by magnetizing the nagnetic
section; wherein during said stacking thet master information carrier on the
magneti c recording nmedium the master information carrier is stacked on the

magneti ¢ reconfiRgrol@dNB dSRSMERr Hhah denSHY {R6R1iRE Bkich&d QEERL 1 on

carrier facing the magnetic recording nediumis dished to be concave, and

then is broughfsiveea iﬁéx‘égéingpg'g@ﬁiee%ﬁéh 4488 R INER Iy reEcO 1 H1ia Bl TRk Yihe

According to a second aspec the present invention, there is provided a
met hod 20 for geididf ddid%hre ARARE! | Thhgchr Bi &&eﬁ?%&%dﬁéé JeFEHAe%nd

conprising: producing a master i nformation carrier rmng d magnetic

section made Qm@th AiKARENEEIidd thBdfal WHdRbuRfadb agéiﬂ&eatﬁl}#% hhiRe Hs@

pattern corresponding to an 1nformation signal; stacking the ndaster

informati o cafyr s (RN R mAtEaLr di ng medium and 25 transferring

and recording the pattern cofresponding to the information signal as a

magneti c pattern by npgpetiging e {MRINGkkGySECkE@Rding e | to 2093152

wherein during said stacking the master 1nformation carrier on the magnetic

recording medigiaoldhifiRphtsrrh AGH BRLED 6 Hidhhich By HeARGnd ReeoiGnet i ©

recordi ng medi'um su at a surface of the master information carrier

faci ng the magnehhdntrcfCab&INY tHRdidatdrS ifbAN8HoA Calfief P Re BBE-type
surfaces of the master information carrier and the magnetic recording

medi um are cl eRReHIRY HeSiua? THuSS BEIARIEHE| Giadt w WREK dthér WSt the
information carrier and the magnetic recording nedium According to a
further aspectin@drmdieorPtransfrring\pe6ddsein the ifhifictRikg éfatheandfnetic disks
in order to precisely transfer the information of the master information carrier.
Japanese Patent Laid Open Publication No. H11-25456 discloses an art
related to such magnetic information transfer with which the tightness of the
connection between the disk-type media is improved. With the method
16  disclosed in the Publication, however , disks are not connected tightly enough
since the disk-type master information carrier is provided with a hole, and
during the process of making a hole, fine dust is created and tightness of the
connection is hampered.
Considering this situation, the present invention aims to provide a
20 method which achieves a quick , productive, and stable recording of high
density information signals onto magnetic recording media, especially disk-

type recording media such as build-in-type hard disk media, removable hard

disk media, and large capacity flexible media.

26



10 apparatus for transferring and recording information signals onto a
magneti c recordi ng medi um conprising: a hol der operable to hold the

magneti c recordi ng medi um a suction pad operable to hold a master
information carrier having the information signals by subjecting the naster
information carrier to suction; and 15 a magnetic head oper aBPéprib2@G3ansf er
the information signals fromthe master_information carrier onto the
magneti ¢ recordi ng nmedi um under a condition of stacki ng the nmaster
information carrier on the nagnetic recording nmedi um wherein the nmaster
information carrier is dished to be concave with a high point in
substantially a center of the rlasimaryiofifherlma¢rton carrier. 20 Bri ef
Description of the Drawings Fig. 1 shows a cross section of a device for
carrying out the nethod of recording information to a magnetic recording

medi ung i n accondanemoo i Rp&d 8F fiRPr i ER1dh, #eredb ptdViddrEREMbd for

invention. Fig. 2 shows a plan view illustrating one formof a naster

i nf or mat i manggptuirigg ausagneiia rechulingmediding gaidwetigl aimprisingpr esent i nventi on.
Fig. 3 shows a dé@gram of assti stance in g}xgl ai ni n?mone.formof t.he_.array
pattern of thePTHHEPRSTEHCTINGHIAULONGAFTISL PYJRIING S TRAENEHC Focfigp madr oha
carrier. &irdthdinetic Si0RHfin 3n GrdXkStyp€ Silbis@iteiih b PatidralcbRespRRGink @6 b of the
must er 30 April 2003 information carrier of the present Invention. Fig. 5

shows a cinfesnaisatsignalii | | ustrating a main process of the recording nethod
of t h?O present sfa@lyiggkﬂeorﬁastér information carrier on the magnetic recording medium; and

transferring and recording the pattern corresponding to the information signal as a

magnetic pattern by magnetizing the magnetic section;
wherein during said stacking the master information carrier on the magnetic
recording medium, the master information carrier is stacked on the magnetic recording
15  medium such that a surface of the master information carrier facing the magnetic
recording medium is dished to be concave, and then is brought into tight contact with the

magnetic recording medium.

According to a second aspect of the present invention, there is provided a method
20  for manufacturing a magnetic recording medium, said method comprising:
producing a master information carrier by forming a magnetic section made of a
ferromagnetic thin film on a disk-type substrate in a pattern corresponding to an
information signal,;
stacking the master information carrier on the magnetic recording medium; and
25 transferring and recording the pattern corresponding to the information signal as a

magnetic pattern by magnetizing the magnetic section;



Fig. 6 shows a cross section illustrating a main process of the recording

nmet hod of the present invention. Fig. 7 shows a cross section illustrating
a main process of the 10 recording nmethod of the present invention. Fig. 8
shows a cross section illustrating a main process of the recordi ng net hod

of the present invention. 15 Fig. 9 shows a cross section il B&é&perikid0dg a
mai n process of the recording nethod of the present invention. Fig. 10

shows a perspective view illustrating é_asi tuation in which a magnetic field
is applied to @g&%ﬁlddﬁﬁéé; shid aa&iﬁ%ftﬁ&ﬁﬂa%r'iﬂfo%&@&%&% Wt fhel Hl%gl?&ic .
recordi ng nmethod of the present 1nvention. Fig. 11 shows a perspective view

schemat i cacbiding madinmatthergaster infamsatnsdarnmags stacketion thcomagutiticeretdrdimgi n t he
process sho in Fig. 10. Fig.,12 shows.a perspective view illustrating
B T tuat | BT dAftiat Dol pF A PG RRLPD G narbealie TPERSor r og
and r exor gegdiy Bediuhaik dishibd o bdlcRea R, AAMSE el B tHRSndsRE AhfdkASidFEdhast of
the present invention. Fig. 13 shows a perspective view schematically

i |1 ust r at amly thehenagnetit Secdrding wnediumndrer elaatiednbs iggn alompressed dod hlbwneion in
t he proce S sho%g Wy Fh%. 1%. Fig. 14 ﬁ?oms a.diagr n1ofdassistance in
expl ai ni nge WEhEE masis PP AR and M PRgReric fec fﬁ%fng A% transferred
and recorded on the 10 hard disk in the process showmn in Fig. 12. Fig. 16

shows a cross section illustrating the transferring process,
According to a further aspect of the present invention, there is provided a An

10  apparatus for transferring and recording information signals onto a magnetic recording
medium comprising:
a holder operable to hold the magnetic recording medium;
a suction pad operable to hold a master information carrier having the information
signals by subjecting the master information carrier to suction; and
15 a magnetic head operable to transfer the information signals from the master
information carrier onto the magnetic recording medium under a condition of stacking the
master information carrier on the magnetic recording medium;
wherein the master information carrier is dished to be concave with a high point
in substantially a center of the master information carrier.
20

Brief Description of the Drawings

Fig. 1 shows a cross section of a device for carrying out the method of recording
information to a magnetic recording medium in accordance with a preferred embodiment
25  of the present invention.
Fig. 2 shows a plan view illustrating one form of a master information carrier
used in the recording method of the present invention.
Fig. 3 shows a diagram of assistance in explaining one form of the array pattern of
the information signals formed on the master information carrier.

30 Fig. 4 shows a cross section illustrating one form of the muster



conducted without utilizing the nethod of the present invention. 16 Fig. 16
shows a cross section illustrating the transferring process Cg@ﬂ@tﬁ)@

wi thout utilizing the nmethod of the presesnt invention. Detail scription
of the Preferred Enbodi nents 20 The nmanufacturing nethod of the present
invention can be wdely used for disk-type recording nedia wwth a hole such
as magnetic di; t : i I . i cal disks. The present

i nvention pro&?g)g}snag{b\?leéragﬁgpgfﬂ%rﬁegé&n%&?ﬂ&}tg@%rdi ng mediumthat is free of
fine dust. Wth the nethod of the present invention, the master information
25 carrier is preferably conposed of a silicon wafer. Silicon wafer can be
used 30 April 2003 8. ral ,-]ﬂ{g i it 4

easily processed and |§‘1 ’S%Sggggrgicﬁgés% ?%c;g)t i qﬁagﬁl ear?;{aﬁ{laﬂogenég %fm%)%“lth
articles can j . ' .silicon wafer as the master

i nformation cglr%?ﬁll)ée%{ngﬁld&b&?ggﬁl%d)ﬁggéﬁﬁfl%&ﬁ(g%t contact with a disk-type
recordi ng ngdium such as a hard disk, a disk 6 type recording mediumw th
superior flatness and snoot hness can be manufactured. As the contact of the
two disks is very tig Laf or | i e tr.an e
recorded very accurat QF%/ é/\i’%%ghg %?géésgg?@ﬁ@gﬁf%%?g, %\Nﬁéaeﬁﬁtﬁlfeo%%’{ssgf- ?@%e
mast er infor I ‘ i ] dium are separated from each
ot her by stogﬁéﬁg@%gn&;ﬁ%{)#gﬁﬂ%ﬁe ‘%&%g%lg:?oﬁfornati on carrier conducted
for transferring the information, conpressed air is sent between the master
information carrier and the recording nediumwhile pressing the nmaster

|t L _ t . U .
Intormation carrier ;g %}ﬁglsr Ecafog% %gct'f@fjhﬂlﬁ'gtﬁt‘ilﬁ% £l & oS5 Ghe

information carrier and recor medi um ar e Separ at e pressure

appl i ed omg her&a%ﬁginé\%ilrgr%g?tﬂrﬁeg%t{: &Enticy.’ €l eased. Therefore, when

separating the recor e nmaster information carrier after
transferring the information signal , it will not remain stuck to the
master information carrier and can easily be separated. 20 Further,

according to the presgmné BNyRMd ANerobd ReBidi iPisRALIAE GOmUiRIpictedR AL tRE t he
di sk-type magnetic recording medium then a magnetic recordi ng/reproducing

device is considcdpdiag micthod of it pRELM IvERtiSR" the construction of a hard
disk drive with a disk-type magnetic recording nedium, the nagnetic

pattern used for pre-format 25 recording is transferred and recorded onto
the magnetic filmof the disk-type 30 April 2003 nmagnetic recording

medi um anggthen it i FignQosiRRAFAhCerobdsectioQNEStRSing a main process of the

recording method of the present invention.
Fig. 10 shows a perspective view illustrating a situation in which a
magnetic field is applied to a hard disk in one direction in accordance with the

20 recording method of the present invention.

Fig. 11 shows a perspective view schematically illustrating the hard

disk magnetized in one direction in the process shown in Fig. 10.

25 Fig. 12 shows a perspective view illustrating a situation in which



A preferred enbodi mrent of the present invention is described hereinafter
with reference to the acconpani ed drawi ngs. Fig. 1 shows a.cr§§&'ﬁ%65§on of
a device for carrying out the nethod 5 for recording infornatlonpsignal in
accordance with the preferred enbodi nent @f the present invention. In Fig.
1, a hard disk 1 which is a disk-type magnetic recordi ng nedi um functi oni ng
as a slave di i d e ] u i.th_a ey; de
in the centerq%?mt éﬂﬁigggEkft ?ng¥€%#%%%gggﬁﬁgg%g§%§ %%%p%sg R%#hggba t
and ot her nmat ef. bS wiBPes [ : rface of the
hard di sk 1. %#%@%%@%ipe nasﬁ%ggﬁﬁ%%%%gﬁﬁﬁﬁﬁﬁé ?gggﬂéﬁﬂﬁ%ﬁHho hol e provi ded
thereon is placed on top of the hard disk 1. The master information carrier
2 has a larger dianeter than the hard disk 1. On the surface of the naster
information carrier 2pj j I i [ efl ¢ thin
16 11 1m depostted | n SicA3 sAbER R eV FRIPEAEH Mol By 1 B L AHPURE RS
correspondigng #; L | QR _S] j f.erped to
the hard ditsk X5 PSR WO aal e et FRENTh FRbicts sHORAIEHE

di sposed at t top end of the spindle 3 functioning as a disk hol der for

the hard disk 1. Inside the spindle 3 is a suction hole 3b connected to a
hol e 1la of the hard disk 20 1. One end of the suction hole 3b is coupled to
an exhaust duct (not illustrated). An exhaust device (not illustrated) is

nmount ed on the end of e t,d S l:ce ted,
negative pressure is g}bl}‘gﬁ?%t e&&?ﬁ%%mﬁgta&%?ﬁ%?%%%?@%g@ %%ﬁﬁ%&fr he
master infor | C i . ] t t] ol e
b of the spi el whghthe il laBEth bl AR Harktate A R AP 'S
sucked indﬂhe H&f&&%k?ﬁ‘tﬁ H?:ﬁss sk R g, 2903 10 hard disk 1, and
positioned on top of it. A? thi's monent, there is a slight gap between the
hard disk 1 and the master information carrier 2, and through this gap, air
is sucked fromoutside. A suction pad 4 which functions as a supporting

body of the master 5 F'fé _Ef@lﬁév@é‘a?mﬁvbéé Sécti_%nd]liu&ﬁ@iﬂ |19 ﬁ_ﬁﬁéi_@i‘ﬂiﬂ?&@&déséo
the center of the master information carrier 2 and holds it in such a

manner that itgavcieowithaed faliziag the ntbtHb@ bf theliREMMIndéntidH.| Y concave.

The suction pad 4 has a suction hole 4a for sucking the naster information
carrier 2 and a recess 4b coupled to the suction hole 4a at the tip where
the master information carrier 2 is attached. 10 The inner dianeter of the

recess 4b g8 the tip Ofg.t 16 shiweé laOdtobR BectionSili@tratingaib¥DEhnbeerifi@ Focess
di aneter as that of the hole 1a of the hard disk 1. The master infornation

carrier 2 whi cboriducted witheut dfizits!the andthbé of e presktdnbyntidie suction pad 4
and mounted on it. At this noment , a suction pressure P2 is set such that
the internal pressure of the suction pad 4 is |lower 15 than the atnospheric
pressure so that a concave is created alnost at the center of the surface
of the master informati ddetadled Dsclptios ofithet Prefdracd Edilgidirhents

20 The manufacturing method of the present invention can be widely
used for disk-type recording media with a hole such as magnetic disks,
photomagnetic disks and optical disks. The present invention provides a
very flat and smooth recording medium that is free of fine dust.

With the method of the present invention, the master information

26  carrier is preferably composed of a silicon wafer. Silicon wafer can be used



Thus, the master information carrier 2 becones dished with the high point
inits center in contact with the auction pad 4. Wen a sili%nAM@fzgmof
0.5 mmin thickness is used as the master @0 information carrier and is
sucked at the pressure of 0.3-1 kg / cn2, the master information carrier 2
beconmes dished with the high point inits center in contact with the

suction pad 4 5 ﬁ@:ﬁi‘g%x'kg%basP%a%J 24 2 TRAREHLY 38 & il? I3cdQ6d tahaﬂ§fsﬁgéﬂi5kg and

recordi ng i nfornmation romthe nmaster info tron carrier onto

the 26 hard di;sk e h t i : le
head 5, 30 &%r?tﬂ‘e%?: tll%u%’n?ggﬁrrgtg?c?r?gs%%lﬁg sgg@(gégg%gr%é&&gﬁe [ﬁﬁe apd
disk 1 formn i i ] Lons.signal s
O o NUBAADSHBnRE £A0 ROLLERAAN R Llfcl AMGRIAAP AN o
facing the mashat (ptosTath AaSRITbEFocbrdifk ThoAGuPE G0N halrddills d Fisk®
sane as a tracking route of a recording/Feproducing nagnetic _éad. he
surface of 4 he,BonshidindeAfllae Mt Voplfidt SatnBlOTdR | HbofRALdChard BAS 8
sect or-shape wnose radiuS 1's the sane as a tracking route of a

recordi ng/repr,%gﬂﬁfar& fmgnetic head. Thus , the direction of the magnetic
field generated on the gap al ways crosses the tracking route at right

angl es, and all the tAQ"EKéc&itaE@@ftfhgrtﬁv%rm%eﬁﬁiv‘éﬁ -Eikﬂt,]tﬂefiﬁfo?h%iohgé ter

information carrier 2 are magnetized in t irectron crossing t racki ng

direction of t&fﬁE@&Qﬁﬂe?ﬂd&ﬁﬂi%Hﬂe?ﬁe??ﬁ&ﬁ&hﬁ‘elﬁead at right angle. In

ot her words, the ferromagnetic thin mis magnetized in the direction

same as the head gap ¢ifieeid PresOht fd}&@nﬁ@ﬁ?%@ﬁﬁh&ﬁg@%@iﬂ&t@ﬂﬁ@fﬂl&i&?ad-

16 The following is a description of one exanple of the master infornmation

carrier 2 ygededrpiel Ao dHeeS@Mhe RS 428 -se?ﬁ&te@ﬁ%ﬂ?&@clﬁotﬂh'eﬁ'ﬁy‘gt%mg the
illustrating one formof a master information carrier 2. As shown in Fig.

2, on a main SgidtRme oPithé N asRst @forntRnTRA1196; esiductéd dor tRAIETEM I the'e
surface which contacts with the surface 20 of the ferromagnetic thin film

of the hard di fiforhati}e confPiabscdesir 98 séft bétweadi thel Mabtel TRfbrnfaitidn chrideVs
an enlarged view of a section 100 encircled by a dotted line in Fig. 2. As

Fig. 3 shows , ahd thBereebiling heding widle préfigethd HhaytsRihfopmBsiohesdirignde
of the ferromagnetic thin filmis formed in a pattern 26 corresponding to

di gital infornijwad the deairdidgomedivini sidsf cAfted tthaseaGhfl@that v cardiér 88d
April 2003 pre-format recording, for exanple) onto a.magnetic recording
medi um i N1 hetho Slebdrding ome&ipo Naien Geparaidd; Praiistitd dppletdnehi oe singsiRks.
In Fig. 3, the hatched section is the magnetic section formed with the
ferromagneti c idforméatibimcartier id2éleasddnf Thendfory) windd eéparabidgntlienrdcogding
conprises clock signals ,

medium from the master information carrier after transferring the

information signal , it will not remain stuck to the master information carrier
and can easily be separated.

20 Further, according to the present invention, the pre-format
recording is made on the disk-type magnetic recording medium, then a
magnetic recording/reproducing device is constructed using the medium.

As for the construction of a hard disk drive with a disk-type
magnetic recording medium , t.he magnetic pattern used for pre-format

25  recording is transferred and recorded onto the magnetic film of the disk-type



5 101, servo signals for tracking 102, and address information signals 103
aligned in sequence in the direction of a tracking direction %34. %83
master information pattern shown in Fig. 3g9i s just an exanpl €} éﬂrdl
according to the digital information signals to be recorded on the nagnetic
recordi ng nmedium the conposition and alignnment of the master information
patterns are 1 erm fol ] i anpl €..1 i.ch only

ref erence si gn%ﬁgﬁgétrl & glg(%?%-eggb%fulfur%s% S%Q%hgsl%%gcﬁe@rgp e‘rdﬁnﬁm&]%}mémﬁl%d di sk as
in the case with the Rar i [ h ccordi .10 the reference
signals, pre-format r‘gcg'?eé 1&%‘%0?”1?’%?‘38%" tlgfgrliﬁl i%lﬁg?lgtg éﬁ‘é‘W%’%‘ g%e(%ggp@%d
signals for tr é:rléiln IS ih@c&r?dee%é % eF(jing;tﬂ a(r)lnel I efieréance si gnal s whi ch
are used for the pr} ot E(%rél AL EPAPER ?é“r“fgﬁ ‘and recorded on the

The hard di sk is bui 1 g aioR b oerRabaPrl et Ay b HRRtiRg ot b ofoa "
-f t di f .inf ti i | h h ' I
racking i & 1 coby neaciie il PRIRaR i BionBlE w R e BedPlr e Sointal °F

3 he Fig. 4 oS pRRReRIEbeRid chivgid o Beld, S I CRERHL DS Skatd e
s il con vaf Banets ReaRae el rREGSRe JIOR APATRIT 'R Flnifiebne " "
the hara disk foaawd RS B BCRAd HARAhY b ek T AT O
s const uct ed  FRUEiFHs R LR Sl B BEAGK meRLROTRh WA BT ¥,
material (50 REaE ol REF of B WEREURRSL, L S L Ce o magneti G
deca. In ot her wor ds, “aaabg rar i el or PR 8, ARCho Mo FRRuGEd

material allo %@&F i i i 1 I f: : :
di gi tlal 10 i n:‘NgIrlér?g??g lél gha E&ﬂoﬁtt le@'rrr%g%dg]fl'c ’tr‘ﬁebcl‘é'[)lral I néﬁfr% :381%5%%3{1&2

exanpl e) i ron, y6ohatsk oA aidt0r BhP the BEOWIARD. DONUIRb G JFAE udbter TO

generate magnetic fie icient for any magneti c recordi ng nedi a

on whi ch the i MirHRLbRRafied DG B 8ipRA] dpicd TBhhBEbdCEf tHePlertdinAGiRici@n |
is desirable to use the magnetic material” wth a saturation flux 15 density

as | arge agspogtmdeposit¥d th 50 FBEARIdrGhdt $<ristfihSPRttEins ok RsBEndANE to 2000
Ce and flexible disks wth a thick magnetic |ayer, en the saturation flux

density is | owghe {i{fefn&kich bighhR toRGRA S dMftallPYrdtitterded fPEHEU A Hisk 1.

satisfactorily. Therefore, normally a nagnetic material wth a saturation

flux density of 0.8 testlud 30whadhepositidis £ifbhéldBlihe harddiskal & dispasedaker
is used. 20 The thickness of the ferronmagnetic thin film changes dependi ng

on the length ghe @iFeld bf thd18pindleIs Fuhdivniee asta disk holderffoi Hee Raghaiskcl.
recordi ng medi um and t hi ckness of the magnetic |ayer. For exanple, when the

bit length is Zheide thespindld®iss@budtivii livle Shgneidctad toanhele Taluf thebaat disk
recordi ng medi umis about 500 enu/cc; and the thickness of the magnetic

| ayer of tB6 24. m@metend 6f¢he duetionekolendb ds ajoapled?€o rim ekhgudthdadtn@ss of
t he 30 April 2003 14

illustrated). An exhaust device (not illustrated) is mounted on the end of the

exhaust duct. When the exhaust device is started, negative pressure is
applied in the space between the hard disk 1 and the master information
carrier 2 through the exhaust duct and the suction hole 3b of the spindle 3.

25  As a result, the master information carrier 2 is sucked in the direction of the



ferromagnetic thin film 11l can be ca 50 nm500nm The nethod of

manuf acturing the naster information carrier is described herﬁg&ﬁ&g& The
master information carrier used in the r:igordi ng met hod of tHe present
invention is produced in the follow ng processes. First, resist filmis
formed on the surface of the Si substrate, and patterns are nmade on the

ist filmb Idggke ,ﬁ@?@ i fb%% h - t :
Ir:atS Ihggr alphgq. %‘eaggn ) %’he 92%%%%%% e’l sfqg't ﬁgglﬁogﬁfﬂe{h@ﬁ? %Sg?%g to%aﬁll fine
¢ ¢ . i . . o < Thi
o Bveoner < HEFE AP S5 BRE LS e U plal T AR.akanol TR bR

spattering, VQW%&JQ%%E%B%H fiﬁﬁ{‘&gcsi 'é,on pl ati ng) CVD nethod or plating.
ti [ IT'm '

Then the ferronag ic thrn ormed on the resist filmis renoved in a

lift-off process. Wth sh%ﬁox?ﬁgg{%'m%xi ﬂﬁ&%r&rf%cg§§ﬁ§%rﬁ g%or&?%tf‘%ﬁe master.

information carrier 2w e magnhetic sections erromagneti c

thin film%6 i;qpedagfy &r%ft%?.i ’e§e Jed Qﬁ]z%gfm ?y EOLHE IRARHADE 1R Wliiter
information si'gnal's, s obtai'ned. The method of formng a concave structure
on the Surfaceingérn##ﬁélgarﬁtigf f‘Z'aeroﬁ 1t31 sheh 5'1%511;15& 3t iﬂs!s%fa@gf%cg%é eran

f or egoi ng net ho orme irectly an inely using a

| ect b . hia _ : -
desor pti on of s AbeAFREh eBeh ) clfod i, b Aptidel B hals Mol in s
correspondi ng 4%0&%&%%5 E'E?({t% RGP 6h E1PieBShi a riteQl Hﬁ*cb@;%lg&g? fher 2

on a hard disk ichis a dis pe nagnetic recording nmedi um rst, as

Fig. 5 shows, 1S s ki WalsE Sy . i 003
157 sucked by (TR ke KYRE (B URRNHR o Tah iPEidBHhaGon Lhertor Bis Mt e

suction prRESUTRe 'ﬁ_?ner“&igh{éitér SPHR Fecedd b ABTHE tip) & G RictiRA §'i85etat S

held such that 1t Is made concave in its center 'in contact wth the suction

pad 4. SubsequgiMdeY thd BemBaRhREtek AL ThABSHtAD hoRY 14 6 the Hara@Gkil £, the suction
5 pad 1 is brought to the vicinity of the hard disk 1 (a slave disk) which

is attached to a spi nghg ndastd¥iiforn ARG Edrirfor P @ﬁcﬂi&%@?réﬁ&@d withad"RbKe!
(DM of 25 mm and outer dianeter of 95 mm is used as the hard disk 1) the

appropri at e ouisafucReABP RS sition}ad B ahe mduHted 6R L. OMtARIY mBMmedt | & sLIMNd
100 mm The inner dianeter of the tip of the suction pad 4, nanely the

inner 10 di am?%)ﬁarssﬁxfe PIE e eaSIS tHe thEhternsl lesduraRE Yhabubkivh fddes BAGReRnS
the dianeter of the central hole of the hard disk 1. The present invention

can be useth f othai $ké abosphead gie;esﬁfe 86 B8t ahMRN® is Chatedilabihost ateher of
the master information carrier is desirably slightly larger than that of

the hard di sk dertar 6f thé@uéfask bf theomasteFirforfiatibiovsrried? faingthe Giafd diskel.t wo
di sks cl ose to each other , conpressed air is blown through a suction hole
3a of the spi nThas3heanistepikdofhation usiriertd beoawkstidisHddewithithabégh pbinbai h

di sks facing each other and to clean them The pressure of the air ( P3)
bl own through iteeentegtin oontaot ithathesuptied padlly within 0.3-1 kg / cn2 . 20
In this process, fine dust can be renoved) however, extrenely fine dust
under lum may remai n. Whang sslich waferefld nfm ie tHickhesd seusdd s thiei mhsties
attached to the hard disk 1 , is conpletely renoved fromthe hard disk 1 in
the fol | onBdg mformstiomtvanriehe amdtiesuckddontrihe qressmre iofr0.2-1akgl /tdne?, Hthe d
disk 1 are separated fromeach other after brought into contact tightly. 25
When fine dust masterimfuamitidi caririeg 2dfecomes dished svish thehigh pdirhir e cented
April 2003 16 master information carrier 2 and the hard disk 1 are brought
into firm cont actontdobwiththatshigtiompadidg. 1 shows, the spindle 3 sucks the
master information carrier 2 at the pressure by which the curvature of the
mast er i nformation carA imag@eticetheads fdrl atagndtizatiors Srosefur, tiapsfeguiaki ahdg a
suction pressure P1 of 5 the spindle 3 and a suction pressure P2 of the
suction pad -1, redoedingrimfdrmationf sighalsrfash ¢he mndsteminfommatiar careier 2 oitedppear s
making it a flat disk-type carrier. Thus the hard disk 1 which is a slave
di sk and t B& mimtrérdislnflor Daki tontheamagreti® fieldegdrieghteldybyc tind actgmdtic head 5,




Subsequently, while maintaining the tight contact between the 10 naster
information carrier 2 and the hard disk 1 , the transferringwﬁa% field
is applied by a magnetic head 5 to transfgf the information sigmralS of the
master information carrier 2 to the hard disk 1. The spindle 3 stops

sucki ng. Conversely, then air at the pressure P4 is applied through the

spindle 3 as sh@Whdtdosmal adddeldifed W ¢he l‘iﬁlrar&sﬁep%lg#lﬁ% Brﬂiq?ﬁ%géi-'ng

other as shown in 16 Fig. 9. Appropriate air pressure P4 the a

sent into the spid4l 8o FedpdnBlires gPat 4 iﬂfo&ﬂﬂa@io%lggig?ﬁﬁg?o ed oAl ha &b

The followng 1s a description e method f¢ ransterring and recordi ng

the informati QReshafiald o Qidi®. MAb gl O A RlieBE Hehitof efgciﬁgttﬁe thgehar d

disk 1 by applying a trans%errl ng magnetic fie usi ng magneti c Shead 20

i sk 1 and | Tarmatibi Oter, 2 R SR IR AT IR SEENE Aridiue ™ ¢
i raction s mores S E kOSSR haRERARL] T ARLRELE B¢ Meghot® 5
Nor i1 2003 Lo T Bt RadEE L0 Rlioh IO RAS BeBlrof oo VAT kadind Lo
of the master jsnfir gﬁr%gé gx:ésﬁ%fe{ék%g %omeﬁifa.tﬂ%&ﬁi{k}égrsé‘g%dﬁmQ&&éﬂs&tﬂﬁ%efhrdi%1

is formed and the h 1 are broug into cont act .

shows, the di reghs OthPdirdGfonoithe thadRic 44 kndiate B B L&p H%s@rgégs

reversed so that the magnetic 5 field generated by the nagnetic hea
occurs in the gpORaEkiRe FoaRCdt 198ht hdlee andiall Me PRAAIES FdrPomaditidhgnet | ¢
head 5 is rotating in a plane parallel to the master information carrier 2
and a centgy Ofilrh GfetHeOhdstdd NfortRativh Ncarfigr G2 A& 'meEndtaed B fke Hiredfien DC
magnetic field is applied on the master information carrier 2.. This
magneti ze the ¢RksiAEREDeFdckidd deétiddbOfhet aorithgFspreduding Aidpnetiohebdiati €r
2. Then as shown in Fig. 13, the information signals corresponding to the
patterns in thgightanglel CI$ etHorGordBdghedbriofifaghetit ehimaflet imbBhdtided imthd are
recorded on a predetermned region 1b of the hard disk 1 placed on top of
the master inf@iregtidDbagid rdseithe hedd rgafs divecfioll- ofl $hé hdoidigg/déprodtdiag of
the magnetic field of the magnetic pattern to be 15 transferred and
recorded on thedpmetictiesd. 1. Fig. 14 shows the condition during the
magneti zation. As Fig. 14 shows, while maintaining the master information
carrier 2 L& tight coMmhkecifolwingt ite ahaledcriptidh lof oBREN@ianpléi 6f dhé smapgelki ed
onto the master information carrier 2 to magneti ze the ferronmagnetic thin
film1l. As haiforaatiorearidreZinsetDin the progantinvemivisi gnal s can be recorded
on a magnetic recording layer |Ic made of the ferromagnetic thin filmof the
hard di sk 1. In other Rigr & )hbwsusi plant véewraidlustratimgoonet foom afir 8 i mastdr
which is constructed in such a manner that the ferromagnetic thin filmis
formed in the mmfotmbtipnicacdenlr ajs shvwarim Big. 2henromaimgneface of thestvastes 10
, digital information signals can be 25 magnetically transferred and
recorded onto thformatidndastier]?2 , na@1Bon Abe shrfago®highdoptangs whith thet surfece
magnetic field while maintaining the close contact between the naster
i nfor mati oBOcaof ithe ferremhenitic Hhin fidins kf the haxdtdiskel, dhkysigealhragionm 2a is
transfer and record the pattern of the master information

radially formed.

Fig. 3 shows an enlarged view of a section 100 encircled by a dotted
line in Fig. 2. As Fig. 3 shows, in the signal region 2a, a master information
pattern made of the ferromagnetic thin film is formed in a pattern

256  corresponding to digital information signals to be transferred and recorded (as



carrier 2 onto the hard disk 1. As another nethod, the ferronagnetic thin 6
film1ll of the master information carrier 2 can be magnetized?d'R rﬂ(%s ce
and brought into tight contact with the Irf?rd disk 1. The digi 4T
informati on signals can be recorded onto the hard disk 1 by this nethod as
well. In the methods of transferring and recording the information fromthe

i nf ' ' . ' di . h he 10
e o Tk B FlBibe, DSBS oof b SR TR ARt B 1
R L e N T
ded i C. di_ng. nedi Th i nf ' [
oo o B R A LT G T e R R 458 1
th tt f d L t | nf t 1. OR.. ' . ti
pat torne. Thushio TS PAGGrAEmRBOp Eatier B A PRE 1 Gt A S RS ER et |
tt di t h . ' h ti. ti d
n the mster T OFRAC sl ot okl abfang’ Sidress dEREBetacSimalied ™
have = hol e, SHERORGeRGarErn feghfion o rRrERe g BB UD S HBP e dPtced
h hol e. :
tﬁ\éep?ocgsg of . aki Néhr& %I e an t he t§r A n{ rmation carfier (ﬁ i% th
omitted. Ther PO grora et dhanos i FBls o fh SRample. o gdepping o the
ductivit . (N Sk- 1. . ty] | ' ' | . 1f th
master i nf of matEAT R aeS SeHIRE I SR W RRGHRd SobiIE Ky "
“hdle 3 wh S ‘ . : : o ok
30 Apri 12005 48 FOREORUBRCRIT dEkbb TS, WP SEBLARLI bRkl B¢

gap can bel(;re&étggmg%td/\een the hard disk 1 (a slave disk) and the naster
I nformation carrier at its periphery as showmn in Fig. 16 or at any other

point on its surface. T\Qé%ﬂé&%&aﬁni&aﬂ;ﬂ@tiﬁ%ﬂéﬂeo' 9 RIEORhLO RigHlald e

master information carrier
recorded first on the magnetic film of a hard disk as in the case with the hard

disk drive , then according to the reference signals, pre-format recording of
information signals such as the servo signals for tracking is recorded.

15 First, only reference signals which are used for the pre-format
recording, are transferred and recorded on the magnetic film of the hard disk
using the master information carrier 2. Then the hard disk is built into a
housing of the hard disk drive, and the pre-format recording of information
signals such as the servo signals for tracking is recorded using the magnetic

20  head of the hard disk drive.

Fig 4 shows a partial cross section of the regions illustrated in Figs.
2 and 3.

As Fig. 4 shows, The master information carrier 2 comprises a disk-
type substrate 10 without a hole which is made of non-magnetic materials

25 such as silicon wafer (silicon substrate). On one main face of the substrate



5 fail to be transferred precisely and evenly onto the hard disk 1. In the
nmet hod of the present invention, the suction pad 4 sucks aprﬂﬁgﬂﬁbgby t he
center of the master information carrier % making it slightl cave in
its center. Due to this , when the two dIS%S are brought into contact, as
Fig. 7 shows , a space is created between the disks in such a 10 nmanner

that the w desfo, §@mhdly oh QheBarfate I\ @nELRWIth The bhEatl Sithe MHrl A48 dre a
peripheries are in contact. Then when the spindle 3 sucks and flattens the

mast er i nf or ma{luedlitgabe ivgkesdes [1MR “¥Ondl SKSAGOTBattfii %ﬁ@ép&ﬁmgﬁ% d hout
heavi ng any space between them By this construction, the infornmation

signal s of thepiRstfion él%ﬁ’:ﬂgﬁt TRE nfR&r Rforfn & @ﬁ‘rfe% s fc@x’isft?t?ct@d ﬁ?hﬁéﬂ y
and 16 evenly on the who surface of the hard disk 1 which is a slave

di sk. Accordi nﬂnﬁﬁﬁe@%bé@fe’i‘ﬂﬂn@ 4&&%%@@11 WA munea&s 36t RaLHEED the
hard disk 1 (a slave disk) and the master information carrier 2 inproves.

Thus, a sl ave ghctibnWstimbSeR& irltheldepd3ES $0paNd snoot hness and free from dust
can be produced. 20 Wth the following preferred enbodi nent, one exanple of

the manufacturing condity %téﬁaﬂfo’i%ﬂe%@ron?ﬁ%%ﬁ'cechln A b, C&%&@frﬁﬁ g®bf 100
mmin outer dianeter and 0.62b mmin thickness , having |nformat|on signal s

recorded ther egRghstit'aefeRald HRINHAE HardS séii- Bﬁfﬂ“ah&nsd’fﬁi!iﬂd%%%tw Rdtedials
magnetic hard di sk medium (3.6 inch hard’ di sk) of 2003 20 95 nm

in outer di amegH be 2Red™M nmoﬁh@woxqsamt ﬁiateﬁﬂﬂlsoa&eﬁmbw Hﬁ(ﬁhﬁ&hﬁt itKe used
as a slave disk, and information signals are transferred romt e naster

i nformation capmait&ialt MlldwietHERfR I £gribitiekthin fi®mi TINES trdnsfeR ta@ld FfeRordl
suction pad is the sane as the inner dianeter of the slave disk at 25 nm 5

and suct i or0 pr ferh&tide sighakeén dhe Gndpmetic/ re€drding hledir®s S EHL eXiemple, ons ent
to the spindle is set at 0.6 kg | cn2 as showm in Fig. 6. The pressure P1

shown in Fig. éobaldt &ediroh-cobalt alloR canibé ueed ps a3satesiahls the pressure P2. In
Fig. 5 the six pressure P4 to be sent to the
To generate magnetic field sufficient for any kind of magnetic
recording media on which the information of the master information carrier is
recorded, it is desirable to use the magnetic material with a saturation flux
15 density as large as possible. With the magnetic disks with coercive force over
2000 Oe and flexible disks with a thick magnetic layer, when the saturation
flux density is lower than 0.8 tesla, recording may not be conducted
satisfactorily. Therefore, normally a magnetic material with a saturation
flux density of 0.8 tesla or greater, and desirably, 1.0 tesla or greater is used.
20 The thickness of the ferromagnetic thin film changes depending on
the length of one bit, the saturation magnetization of the magnetic recording
medium and thickness of the magnetic layer. For example, when the bit
length is about 1pm , the saturation magnetization of the magnetic recording

medium is about 500 emw/cc, and the thickness of the magnetic layer of the

26 magnetic recording medium is about 20 nm, the thickness of the



spindle is set at 0.6 kg / cn2. 10 Wth the above-nentioned condition, the
S

magneti c hard di sk nmedi um does not have any dropout of the m%;pénﬁ;pgﬂ
Furthernore, the surface of the magnetic disk is free from an R e

caused by dust left in between the surfackk. In the present enbodinent, air
was used to clean or to press the 15 master information carrier and the

slave disks, bbquadid 0 Rin0itn 30CANBE BB i SDody N trogen, argon and the
dr Acc to t

| i ke can be used. ordi ng e 1nvestigation on the surface of the

sl ave disk conduct ed. #ht ShotBY of ANGhPeAlinkhe BEGIPHIB iGN it 14, 2

| aser - Doppl er type di Sk test equi can precise neasure at

| evel of 10 n ] 0 presence of dust or damage caused by dust.
| ndustrial App ?Sggg%?ﬁ%%li@%r evi ously mentioned, according to the present

i i on, di sk wi ] . f
L
o 0 TS ARG oy BB o AP lhe 881 P REBLY o
information sigpg gog»{t‘?@shg@gg)%ﬁgsﬂ éHbergPé 1201 (f@fdrh§hrd ﬁ?téi@gm%ﬁkrééﬁpe

recordi ng nmedi um ave specially "accarding to resent

. tion, I n ry e nfo o S e 6

rmgnet ¢ 4 i U N FEELA n%*%‘f@f%@ | 8%:%1&%% %%E‘fpﬁ?ge;dyﬂigﬁﬂgﬁgg@g} tes?
e master in [ i . s

very tightly vms‘%ﬁgf qu;% %{éﬁga{;ﬁ?/ﬁgs ?)Stacgc%apt_‘ffﬁzs t?ﬁ'gd%?itg h@&%ngn%y&%ﬁw

Lo e 0, B A B YR8 il
reliable digk @{nofkh BdRRifAB&E or other materials is formed by spattering, vacuum
deposition method, ion plating, CVD method or plating. Then the
ferromagnetic thin film formed on the resist film is removed in a lift-off
process. With the above-mentioned processes, the master information
carrier 2 with the magnetic sections which has ferromagnetic thin film
16 imbedded in the recesses thereof and corresponds to the information signals,
is obtained.

The method of forming a concave structure on the surface of the
master information carrier is not limited to the foregoing method. It can be
formed directly and finely using a laser, an electron beam or an ion beam, or

20 by machining.

The following is a description of the recording processes of the
information signals corresponding to the patterns formed onto the master
information carrier 2 on a hard disk which is a disk-type magnetic recording

medium.

25 First, as Fig. 5 shows, the disk-type master information carrier is



30 Aprii 2003 22 CLAIMS 1. A nethod for manufacturing a magnetic recording
medi um said nethod conprising: producing a naster infornatio:%h'gﬂr"riosé by
form ng a magnetic section made of a 5 feygomagnetic thin fil g

di sk-type substrate in a pattern corresponding to an information signal;
stacking the master information carrier on the nmagnetic recordi ng nmedi um

and transferrigigkaathyrtdeeeeiss dbtdispdiel la€tRe €Prdfenp@netind ph® 4tftahk Rletismt i on
signal as a nagnetic pattern by nagnetizing the magnetic section; 10

wher ei n duri ngp@egbekeSIPRCKANERiL RforBiSt, Bhe i@ BMfo 1Mt £dr@fer Pistited BRENEt i C
recording medium the master information carrier is stacked on the magnetic

recordi ng medi ghat StEMnb@korRads il fSReRfer 1A ConASE Rithi thbQhEBH pAdQarrier
facing the magnetic recording nediumis dished to be concave, and then is

brought into tight coguBsdquntly, tHeemaABGRThicemaeRal @it PEtHcd Yo the sdctidh
met hod for manufacturing a magnetic recordi ng nedium said nmethod

conpri si ng:p prggl(uqi Ibgbﬁ)déﬁﬁttﬁfthbnsfié’ih’i’f?{? bOtheCBAFd AiskbY (RO Qisk) SIS C
section made of a ferronmagnetic thin filmon a disk-type substrate in a

pattern correspgaghdibtd Lspndi03] MWHHBE mdEnstid ARk, with a@kinher HRendtes (Bh)
i nformation carrier on the magnetic recording nedium and transferring and

recording the gaRbanm,caid eaR2Ndiakkté® of 196 M CsNEdcdoss $he hakd alsla 1Mapeet i ¢
pattern by nmagnetizing the nmagnetic section; wherein during said stacking

the master infappRipiriafe 6atdri dimeteridfehaRedtél MfdmattiOEdiridg 2R dirdihd 10€
master information carrier is stacked on the magnetic recordi ng medi um such

that a surfacenh, t The TBféediandter 68 the BipCel tHeesuctidi i@l LheaielINEtd fner
recording mediumis dished to be concave, and surfaces of the naster

i nf or mat i o10 cadianestedbfitidrecenrothey), iselesirdblytilntedi the sante &4 grnEAmeYergds
conpressed and bl own in between the
the central hole of the hard disk 1. The present invention can be used for
disks of a variety of sizes, however, the outer diameter of the master
information carrier 2 is desirably slightly larger than that of the hard disk 1 (a
slave disk).

15 As Fig. 6 shows, after bringing the two disks close to each other ,
compressed air is blown through a suction hole 3a of the spindle 3 to remove
fine dust‘ a‘lttached to the surfaces of both disks facing each other and to clean
them. The pressure of the air ( P3 ) blown through the suction hole 3a is
preferably within 0.3-1 kg / cm?.

20 In this process, fine dust can be removed, however, extremely fine
dust under lpm may remain. Among such extremely fine dust, the dust
which is attached to the hard disk 1, is completely removed from the hard
disk 1 in the following process when the master information carrier 2 and the

hard disk 1 are separated from each other after brought into contact tightly.

25 When fine dust is removed, blowing of the air is stopped, then the



30 April 2003 23 nmaster information carrier and the nmagnetic recording
medium 3. The method for manufacturing a nmagnetic recording ﬁegl ﬂgoﬁg
defined in claim1, wherein during said stacking the nmaster i PHet’P8n
carrier on the magnetic recording 5 nediu the master information carrier
is brought into tight contact with the magnetic recording nediumwhile
negative Ppressuhgek nBRRLGH chiticdy Ald (IRARGA Al 1SFEbEARTIRAIANE cbRGAL di ng

medi um and the nmaster information carrier by using an aust device and

the master 1NQUHRLLOMIEA FE 1 SHcWDIRE I Hehd1e P UGlUOhAmaBdreHitbrrRhtion

1I
pressure at whi e concave surrtrace O e nmaster | ormation carrier

b flat. T ' | |
ccomes 11 e SAPIAGLPE SHML 6L Uikl (PRI thiton

i
medi um as defi nel('j1 Incla wherei n sald stacki ng

carrier on the.,jm I di i u q i i
surfaces of th‘iaaﬁr?rlg{s]t9 té%ﬁ}r%\lg %ﬁat%@%}ﬁ%g‘}dﬁ@eét’ ggr'\g&{l%e gg%nsgt@?%ﬁ g%cg)'rug?lral%laie

nmedi um by gas gRUY:SHs e sHkﬁMP%égEsQfé M%P%{%ué{ﬁﬁ{fﬁ{d -l,nﬂc}férd{%-%&;?ﬁe of

carrier 15 and the magnetic record medi um e the surface e

master | nf or Mo GRE i BFmbhBlof SRANAS diRapglits FEAIIAL if K1aTRIN A6 Gk 2

magnetic recording nediumas defined in cl'aim3, wherein after "Sai

transferring apgyg mﬂdrmskamge% h%lhvie%i& 2RI EHe mg.@érqﬁfor l}ﬁo}?ﬁ%&ﬁ%ﬁezo

the master infornation carrier an e magneti1 c recordi ng nedi

met hod for manghactivhilhortaemAneti c recording medium as defined in claim4,
wherein after said transferring and recording , the suction is stopped to

separate the master i ggg hel, GAfild SaiAtAnidse tRRGRAH CorltQEOhetwebTRHE UM
25 7. The nethod for %aﬁu%qg%t tulrs‘l ng a naaéneti éﬁ‘raecorﬁlg medi um a‘g&defi ned

in claimSier fastdi9h&irthatRAcadfiRR 23 diehe! BA-d @Sk a', (Hef tRaAIEHINE GighbfE and
the magnetic recording nmedium gas is conpressed and bl own in between the

mast er i nf or makbNs @@plie® by andafitid RGdes tetrafser dhathoRAatioh signdd oFRhé |
2003 24 8. The method for manufacturing a nagnetic recordi ng medi um as

defined in cl apfBsberdhfddm oy RirFlet' 286 theharddiskd . t Themeridie 3igtdwy sErkingh
carrier and the magnetic recording nedium gas is conpressed and bl own in
bet ween the naghfiverstlyOthei hi¥natCede’ pRIss@edP4 e applied through the spindle 3 as
shown in Fig. 8, and the two disks are separated from each other as shown in
16 Fig. 9. Appropriate air pressure P4 of the air being sent into the spindle 3 is
preferably within the range of 0.3~1 kg / cm?.

The foﬁowing is a description of the method for transferring .and
recording the information signals of the master information carrier 2 onto the
hard disk 1 by applying a transferring magnetic field using the magnetic head

20 b.

First , as Fig. 10 shows, the magnetic head 5 is kept close to the
hard disk 1 and is turned parallel to the hard disk 1 with its central axis
functioning as a rotation axis in order to magnetize the hard disk 1 in one

direction as pointed out by arrows in Fig. 11 (initial magnetization).

26 Next, as Fig. 1 shows , the master information carrier 2 is brought



5 magnetic recording nediumwhile pressing the master information carrier

toward the nmagnetic recording nedium and after the separatic%{b%&ﬁ'ggm
pressing is released. 9. The nethod for nzguf acturing a magneti or di ng

medi um as defined in any one of clains 1 wherein the master information
carrier is subjected to suction and held by a 10 nmaster information carrier

hol der havi ng ® thdGirb@dteRalfdopibition 6¢Sthe WRRIEEN 1 Athd di¥elce BrARB LSt the
recess is alnost the sane as a dianeter of a central hole of the magnetic

recordi ng medi gfdrmddtionl@@rier Rhekkrt Ghe IRMUEAGHH Rt 3B ANSL fEm M AN
medi um as defined in any one 15 of the preceding clains, wherein the nmaster

i nformation cah#idedisk 3 b PEEHtAnbE cloo et SetM MR Mgl BEhdRd, Rhe Wirection of
substantially a center of the master information carrier. 11. A method for

manuf act uri ng ghedbii¥edtyRileCRr et a PRAIUMa B 8116 r&RIr AT s & PR {12 RYendfe
formng a predeterm ned information signal on a master information carrier;

stacki ng the nBSHYenbited Bithe s dticHeals §d2QrdirSHie dt?%sft@ QAPeeiing taBgh um

and transferring and recording the information signal rmed on the naster

i nformation cajififf maph&iidtRndi THet MREndtRCNMA 5 FRM NS In WHALE Padilel 00
sai d stacking the master information carrier on the diSk-type 25 recording

nmedi um the magieehabit QhfRinaidnCairiie 2 drfd 8lcafte@bf Gotdtivd Bhile &Y REth the
recordi ng medi um such that a surface of the nmaster information carrier

faci ng the magesitbe of eeerddiiazlt 1Edind"DICS negha6id fisldPR appka ®n 8l rhdRBr i S
brought into tight contact with the disk-type recordi ng nmedi um 30 April

2003 25 12. A jHeRRatid0 barfediud ac t'Thik eagodtize kiheyRerdntiieticthin i 6F thei d
met hod conprising: formng a predeterm ned i nformati on signal on a master
i nf or mat i o10 Cafdsedr; information carrier 2. Then as shown in Fig. 13, the information
signals corresponding to the patterns in the magnetic section made of the
ferromagnetic thin film 11 are recorded on a predetermined region 1b of the
hard disk 1 placed on top of the master information carrier 2. Arrows in Fig.
13 show the direction of the magnetic field of the magnetic pattern to be
16  transferred and recorded on the hard disk 1.

Fig. 14 shows the condition during the magnetization. As Fig. 14
shows, while maintaining the master information carrier 2 in tight contact
with the hard disk 1, magnetic field is applied onto the master information
carrier 2 to magnetize the ferromagnetic thin film 11. As has been described,

20  the information signals can be recorded on a magnetic recording layer 1lc
made of the ferromagnetic thin film of the hard disk 1. In other words, by
using the master information carrier 2 which is constructed in such a manner
that the ferromagnetic thin film is formed in the predetermined array pattern

on the non-magnetic substrate 10 , digital information signals can be

256 magnetically transferred and recorded onto the hard disk 1.



5 stacking the master information carrier on the disk-type recording

medi um and transferring and recording the information Signal?ﬁ%\ﬂ?ﬂ n the
master information carrier onto the disk-type recordi ng nmediu gﬁn
during said stacking the master informati on on the disk-type recording

medi um the master information carrier is stacked on the magnetic recording

medi um such 10 that aasMyiRCehObxicRRalMBRLAbIE Holl RBHilcOMSAIhiGE hRCdlng the
magneti c recording mediumis dished to be concave, and surfaces of the

mast er i nf or Madohedbt GREKES iR thaktif idFotbrdtibnCodrpiep 20hmty thB dhrinifker W fayned
by gas conpressed and blown in between the master I1nformation carrier and

the disk-type @M FnEhiEH thiahsft? a g-r,ea_(ﬁﬁl B3R rh A (R R RG! i!ﬁ%r%tﬁ)él

di sk-type recordi ng nmedium as defined in claim11l, wherelin during sai

stacking the r@siigf of dHt0HBHAPA G 1! CAOIdthEr Hetlod, WRB foRGAIENBEC TREI UM
the master information carrier is brought into tight contact wth the

di sk-type mRINGI §1 bEERY RiaBGr FBRLMAWIchEritted @hh b8 n?é%rﬁa%%&& ih SdMRRlel £ 1 N

an air space between the nagnetic recording nmedi um and the mnaster

information cagdought BYtoUfiRE caitasik RAHS the irdediéR ﬁ”dl‘ﬁé‘%ia?ait Hformation
information carrier is subjected to suction at a |evel of pressure at which

the concave SugbASIR cBh bbEcdtBE Bhtd theHaFRIA B3 thisGhetRAUMRFell.| at . 14. The
met hod for manufacturing a disk-type recording medium as defined in claim

13, wherein during saigltid afethotds Ml?aﬁﬁ‘éiﬁﬁ% A fl Qe AN Ao Patith O
di sk-type recording 25 nedium surfaces of the master 1nformation carrier

and the di sk-tHemases iskordatiBl carrici s thb edati ) eRinOMBIRES 8HcIRAS thd Own
in between the master information carrier and the disk-type recording

medi um while téoge didcioacs ifif tHehPredBst eiventio@r NHlid eMaster infoimhfiodi hlRder §9 be
concave. 30 April 2003 26 15. The nethod for manufacturing a disk-type

recordi ng nedi provadeddgfforetendl ivich aifadibticdeetion mafel difesaind ghtia shiarfilang
and recording the information signals, the suction is stopped to separate

the master i nffyrfiRd @na qaittdrar codfebpbhéingi toktHey ARritat dafodagionedphals to BS.
The nethod for manufacturing a disk-type recording nmediumas defined in
cl ai m 14, wher fdcorddd entosS shel rhagngice Fédordingthed e diThg iastdrnindsrimaticrn

signals, the suction is

carrier is brought into contact with the magnetic recording medium to
16  transfer the array pattern formed on the master information carrier as
magnetic patterns. Thus, it is important to transfer the information as the
magnetic patterns corresponding to the array patterns in the magnetic section
formed on the master information carrier as reliably and precisely as possible.
The master information carrier 2 used in the present invention does
20 not have a; hole. Since the master information carrier 2 without a hole is
used, the process of making a hole on the master information carrier 2 is
omitted. Therefore, when it is used to transfer the information, productivity

of the disk-type magnetic recording medium is improved.

If the master information carrier 2 is not flat , then if it is sucked by

26  the spindle 3 when bringing the master disk into tight contact with the disk-



stopped in order to separate the master information carrier and the

di sk-type recording nedium 10 17. The nethod for manufact uri g Aprif 2609 di ng
medi um as defined in any one of the precegdjng clainms, wherein the master
information carrier is a disk with no hole made thereon. 18. The nethod for
manuf acturing a recordi ng nedium as defined in any one of the 15 preceding

cl ai ms, wher eithpd b gBet 8Ecok M@ BNt oCRARIBF idfSrBEeh, f g &lrd he@Raaf er .
19. The method for manufacturing a disk-type recording nediumas defined in

clainms 15 or Hatwuhetied RardRfiBk 3§RAIALIdIgk) I theShedtet HIOFARGiHPBGRNI &7 and
the di sk-type recording nmedium gas is conpressed and blown in between the

master i nfor matd Sdrisiadd i Rshé@ neidrigh €5 di- K ahy REhé helbAGts"RAt4EE) Rhenlhe
met hod for manufacturing a disk-type recordi ng medium as defined in claim

15 or 16, wherg®icR gdpas cP&R84 alHeNAfIrRf 1RSI fhe AR BibARA 8 ChRier@P thdyhe
di sk-type recording nmedium gas Is conpressed and bl own in between the

master i nfgr mah{1Qn he dFdrBrré® pAdtikeifail S¥arlly BRtd ffeUHdNHsIRdi UM whi | e
pressing the master information carrier toward the disk-type recording

medi um and after theyseRan@éthed of bk hiRE&RSinV@ntion A& 88sbn pad 4 Racket hod
for manufacturing a disk-type recording nmedium as defined in any one 30

April 2003 27 giprekididtelyl $hd Gentiresfiie thgstbRShRfrmatiodr f@drie@n2 CRRKIRY it S
subj ected to suction ang’ hel d by a master information carrier hol der having

a suction hol es]ihllyocon@aRs f itdRBARIEN Ble itdRRTs AWhER RS tRb didle 41R0ABaghe
al nrost the sane as a dianeter of a central hole of the disk-type recording

medium 5 22. jhbe covtabl) GsiliE. TRROWAEC aUpiabg idcrdntdd betRReh RO diKRANTREh WM as
defined in any one of clainms 11-16, wherein the master information carrier

is dished 10 bRaaAsE st thet Widesh gah iP Grhled &t eHeOeInaB bAtHey dinks S HilY tiddir t he
master information carrier. 10 23. A magnetic recording/reproduci ng device

conprising a nggisidries 8edhtiongadie dThén wheh thecspindletd stuckeqirll flgttehg tlad S
made thereon by utilizing the method for manufacturing the nagnetic
recordi ng nedi masts iafant@ibn cargiey 2 ithe ¢fvoalisksreone tnto2dghtAcdittact @ithisutlri ve

conprising a magnetic recording nediumon which a magnetic 15 pattern used
for pre-fornatleaeingr dhpgspase thietweéiertheth. arBy rthixo cotetrustion, nthg netforamdtidrm by
t he nethod for manufacturing the magnetic recording nediumas clainmed in
any one of cl asignalk-&.the master information carrier 2 can be transferred precisely and
16  evenly on the whole surface of the hard disk 1 which is a slave disk.
According to the method of the present invention, contact between
the hard disk 1 (a slave disk) an'd the master information carrier 2 improves.
Thus, a slave disk with superior flatness and smoothness and free from dust
can be produced.
20 With the following preferred embodiment, one example of the
manufacturing condition is described.
Example 1
A silicon wafer of 100 mm in outer diameter and 0.6525 mm in

thickness , having information signals recorded thereon is used as the master

25  information carrier, and a magnetic hard disk medium (3.5 inch hard disk) of
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25. An apparatus for transferring and recording information signals onto a
magnetic 20 recordi ng nmedi um conprising: a hol der operabl e to3bqpil 240s
magnetic recording medium a suction pad _gperable to hold a master
information carrier having the information signals by subjecting the naster
information carrier to suction; and a nagnetic head operable to transfer

the informati 08 MhORAhfter ARMERE TPHNEIn ZondrHifmEBlr 2R 03 firfhin ERRnddAe
magnetic recordi ng medi um under ‘a condition of stacking the naster

information cay kised ANa ey TRBRCTNA [HFSHHAHIANY STERMIY Fre WoSE el MRoTBBkE"
information carrier is dished to be concave with a high point in

substantial |y xﬁae‘i@f‘irﬁ‘&nﬁﬁti&ﬁ‘%afﬁé‘t&f tHeNh@EHBGE ARKCaMhkShner d3hdABF Dp #4003
28 26. The apparatus for transferring and recording information signals

onto a magnet ithe sRAMFHAYIIBE M ASs B8] iMRd didinEleRioMtke slaPb Al 4 SPith,
hol der has a suction hole operable to subject a surtface of the master

i nformati of cahidi KictibR pPeeukOP2LibEQURD 8 KB9l/20f the 5 magnetic recording
medi um the surface sutI))j ected to suction Dy said holder is a side opposite
to that of a surface sulyRehed Pe i5YetdeR (hhe Ipthdlbal isoh abo ke / e as
AS@A A, AAY.A (LARATCAA?.ATTAT, UAU?ARAT, AR AA?. Ay. AR, A3e. A

R ASy. AaSe. A f -\ fil ; ;
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] ca] ca] ca] ca] oplsdb tasstakand kgl eapcal cal cal 4Htos* y
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/S]] 0PO00 1al11L3T457[ 8i 89;

<=z??} xsni d_Z]urtdceaf ¢h¢ eddematicaisla]chbe fonthapkeakcialcaussd Boldes] ld ipa] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ???%aX gBBB<CCC+Dx DDD6 EEEE1FFFGE J
LGV MXIMNP} xsnisbtébér glhe srfadesa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
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sni d_Z] ] ca] ca] suechcess] mitrogeh,caxjgon Jand]tha like]caabeajsed] ca] ca] ca] ca] ca] ca] ca] ca] ¢
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ca] ca] ca] ca] ca] ca] ca] Aatarding* 4 c¢hp chvesiigatioapoatheapurfhen jof dheajlevd dagkcal ca
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10%& () - Oy#@QLO%& () -1 X(zdEF. 3" 10%& ()-Ly& 10%&' ()-$3"10%&' ()-9"10%& ()-9
109 ()-F 109%& () - PQR&squedonslymentioned; pogarding) tosthoopresent-inventian, a disk

with a very flat, smooth and clean surface can be produced. According

26  further to the present invention , the information of the master information
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very tightly without leaving any space gap. Thus the high-density

information signals can be recorded evenly and firmly onto the whole surface
of the magnetic recording medium. Thus a highly precise and reliable disk

10 can be obtained.
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F10% u&' ()l y1@06mah¢d -18r ImgMfacfir{ne 3y sb@hetics r¢cordifge médipin; said method

10% u& () -T****0+[ ++dE_@ |

' 10% u& ( FO982E88% ug ()-"3"10% u& ()-&&10% u& ()-F

10% u& ()-910% u& ()-++,d,,,,,,dYNC! 10-u 10-u

10- us5G" 10% u&' @Qdug;ylg(;n,glg@pr(lpformatlon carrier by forming a magnet1c section made of a

/ 10% u +109% u ( LX10% u&' EYNCI ' 10%

L1000 oS { Jertotmuindds (i Bl R ik o niprfiE OCh Yl Ebitinbaing dp ey
& 10% u&' ﬁﬁfgﬁnatﬂ&%gjﬁl () - 9F10% u& () - F10% u& ()

S10% u& ()-1310% u& ()-S/// OPOOOMEYNC! L/ 10% u& ()-L-10% u& () -

Iglig;ﬁ lig (_ ? | 35%%%%1 ﬁhgf( %)ié%ﬁﬁﬁ%t)@%ﬂﬁbrf éarrggr oK HiighdtiGecording medium; and

transferring and recording the pattern corresponding to the information signal as a

magnetic pattern by magnetizing the magnetic section;

10 wherein during said stacking the master information carrier on the magnetic
recording medium, the master information carrier is stacked on the magnetic recording
medium such that a surface of the master information carrier facing the magnetic recording
medium is dished to be concave, and then is brought into tight contact with the magnetic

recording medium.
15

2. A method for manufacturing a magnetic recording medium, said method

comprising:

producing a master information carrier by forming a magnetic section made of a
ferromagnetic thin film on a disk-type substrate in a pattern corresponding to an

20  information signal;
stacking the master information carrier on the magnetic recording medium; and

transferring and recording the pattern corresponding to the information signal as a

magnetic pattern by magnetizing the magnetic section;

wherein during said stacking the master information carrier on the magnetic

25  recording medium, the master information carrier is stacked on the magnetic recording
medium such that a surface of the master information carrier facing the magnetic recording
medium is dished to be concave, and surfaces of the master information carrier and the

magnetic recording medium are cleaned by gas compressed and blown in between the
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105 1) - DRyt b Ol S4REb g qomact with the magneic

Y3" 10%0&' tocot ShyBme@uitbRhice fidgafive ﬁ;@%& i§ hpplfed'id &b §peﬁ:é béthveen the magnetic
10%b&' () - r JIKLLDVEMFMGMAXVB7!  10b 10
recording medium and the master 1nformat10n carrier by using an exhaust device and the

master information carrier is subjected to suction at a level of pressure at which the concave

surface of the master information carrier becomes flat.
10

4. The method for manufacturing a magnetic recording medium as defined in claim
3, wherein said stacking the master information carrier on the magnetic recording medium
further comprises cleaning the surfaces of the master information carrier and the magnetic
recording medium by gas compressed and blown in between the master information carrier
15 and the magnetic recording medium while the surface of the master information carrier is

concave.

5. The method for manufacturing a magnetic recording medium as defined in claim
3, wherein after said transferring and recording, the suction is stopped in order to separate

20  the master information carrier and the magnetic recording medium.

6. The method for manufacturing a magnetic recording medium as defined in claim
4, wherein after said transferring and recording , the suction is stopped to separate the

master information carrier and the magnetic recording medium.
25

7. The method for manufacturing a magnetic recording medium as defined in claim
5 or 6, wherein upon separating the master information carrier and the magnetic recording
medium, gas is compressed and blown in between the master information carrier and the

magnetic recording medium.
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9. The method for manufacturing a magnetic recording medium as defined in any one
of claims 1-6, wherein the master information carrier is subjected to suction and held by a
10  master information carrier holder having a suction hole and a recess, wherein an inner
diameter of the recess is almost the same as a diameter of a central hole of the magnetic

recording medium.

10. The method for manufacturing a magnetic recording medium as defined in any one
15  of'the preceding claims, wherein the master information carrier is dished to be concave with

a high point in substantially a center of the master information carrier.

11. A method for manufacturing a disk-type recording medium, said method
comprising:
20 forming a predetermined information signal on a master information carrier;

stacking the master information carrier on the disk-type recording medium; and

transferring and recording the information signal formed on the master information

carrier onto the disk-type recording medium;

wherein during said stacking the master information carrier on the disk-type

25  recording medium, the master information carrier is stacked on the disk-type recording
medium such that a surface of the master information carrier facing the magnetic recording
medium is dished to be concave, and then is brought into tight contact with the disk-type

recording medium,
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forming a predetermined information signal on a master information carrier;

5 stacking the master information carrier on the disk-type recording medium; and

transferring and recording the information signal formed on the master information

carrier onto the disk-type recording medium;

wherein during said stacking the master information on the disk-type recording

medium, the master information carrier is stacked on the magnetic recording medium such

10  that a surface of the master information carrier facing the magnetic recording medium is
dished to be concave, and surfaces of the master information carrier and the disk-type
recording medium are cleaned by gas compressed and blown in between the master

information carrier and the disk-type recording medium.

15 13.  The method for manufacturing a disk-type recording medium as defined in claim
11, wherein during said stacking the master information carrier on the disk-type recording
medium, the master information carrier is brought into tight contact with the disk-type
magnetic recording medium while negative pressure is applied in an air space between the
magnetic recording medium and the master information carrier by using an exhaust device

20  and the master information carrier is subjected to suction at a level of pressure at which the

concave surface of the master information carrier becomes flat.

14, The method for manufacturing a disk-type recording medium as defined in claim
13, wherein during said stacking the master information carrier on the disk-type recording
25  medium, surfaces of the master information carrier and the disk-type recording medium are
cleaned by gas compressed and blown in between the master information carrier and the
disk-type recording medium while the surface of the master information carrier is dished

to be concave.
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5 16.  The method for manufacturing a disk-type recording medium as defined in claim
14, wherein after said transferring and recording the information signals, the suction is
stopped in order to separate the master information carrier and the disk-type recording

medium.

10 17.  The method for manufacturing a recording medium as defined in any one of the
preceding claims, wherein the master information carrier is a disk with no hole made

thereon.

18.  The method for manufacturing a recording medium as defined in any one of the

15  preceding claims, wherein the master information carrier is made of a silicon wafer.

19. The method for manufacturing a disk-type recording medium as defined in claims
15 or 16, wherein upon separating the master information carrier and the disk-type
recording medium, gas is compressed and blown in between the master information carrier

20  and the disk-type recording medium.

20.  The method for manufacturing a disk-type recording medium as defined in claim
15 or 16, wherein upon separating the master information carrier and the disk-type
recording medium, gas is compressed and blown in between the master information carrier
25 and he disk-type recording medium while pressing the master information carrier toward

the disk-type recording medium, and after the separation, said pressing is released.

21.  The method for manufacturing a disk-type recording medium as defined in any one
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22.  The method for manufacturing a disk-type recording medium as defined in any one

of claims 11-16, wherein the master information carrier is dished to be concave with a high

point in substantially a center of the master information carrier.

10 23, A magnetic recording/reproducing device comprising a magnetic recording medium
with pre-format recording signals made thereon by utilizing the method for manufacturing

the magnetic recording medium as claimed in any one of claims 1-6.

24. A hard disk drive comprising a magnetic recording medium on which a magnetic
15  pattern used for pre-format recording is transferred and recorded on a magnetic film by the

method for manufacturing the magnetic recording medium as claimed in any one of claims

1-6.

25.  An apparatus for transferring and recording information signals onto a magnetic

20  recording medium comprising:
a holder operable to hold the magnetic recording medium;

a suction pad operable to hold a master information carrier having the information

signals by subjecting the master information carrier to suction; and

a magnetic head operable to transfer the information signals from the master
25  information carrier onto the magnetic recording medium under a condition of stacking the

master information carrier on the magnetic recording medium,;

wherein the master information carrier is dished to be concave with a high point in

substantially a center of the master information carrier.
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