yz{| e3eU- (U*| 6T( MASTER | NFORVATI ON CARRI ER AND METHOD FOR MANUFACTURI NG
| NFORMATI ON' RECORDI NG MEDI UM USI NG THE SAME 5 The present inventivb 0631 30gs
Jo a master information carrier which is us nformation signa

'such as of 10 preformat information is initm@"“mmwumm d to an information
recordi ng medium and al so which has such a region, .on he surface of a base

nmenber) in which a pattern corresponding to sucH gn |nfornat|on signal is
formed that is higher in level than the other regions. Mre particularly,

the present 15 invention relates to a technology. f | g nating such
damages and i mpr opdPAHHE oA RIESIGh éﬁ‘eRFE |lﬁ¥%%f®1@n@gl um due to

sti cki ng/ r epNYFAETURING SiNFORIBIT RN HEGSHD INCTMET TUM ansiis -mis esxe or di ng
of the infornmation signal to the infornmation recording nedium 20 A naster
information carrier is used to transfer and record a preformat information
signal to a magnetic recorgj N g arpaei iyt i nformation signals

I ncl ude a tracking servo sitgnal, an address T n ornatlon signal, a
reprodeicti on clock signal and the like. Such a signal is recorded at a

const ant angl ifch in each track of a disk which is the nagnetic

recordi ng ormation carrier, 30 a shape pattern
made of a ferronmagnetic thin filmcorresponding to an information signal on
the surface of the base nenber is formed.. The master infor ion carrier is

adhered to the nEgifeEReSetoABvVER Tl Geledes: RsP rashar r e Ht®Rhape

carrier which is used when an information signal such as of

10 preformat information is initially recorded to an information
recording medium and also which has such a region, on the
surface of a base member, in which a pattern corresponding to
such an information signal is formed that is higher in level
than the other regions. More particularly, the present

15 invention relates to a technology for eliminating such damages
and improper uniform adhesion of the information medium due to
sticking/residing of foreign matter at the time of
transfer-wise recording of the information signal to the
information recording medium.

20
2. Description of the Related Art

A master information carrier is used to transfer and
record a preformat information signal to a magnetic recording
25 medium. Thepreformat information signals include a tracking
servo signal, an address information signal, a reproduction
clock signal and the like. Such a signal is recorded at a
constant angle pitch in each track of a disk which is the
magnetic recording medimﬁ. In the master information carrier,
30 a shape pattern made of a ferromagnetic thin film corresponding
to an information signal on the surface df the base member is
formed. The master information carrier is adhered to the

magnetic recording medium to transfer and record the shape

LR
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-~ 6 OCT 2003 pattern corresponding to the information signal in the naster
information carrier on the magnetic recording nmedi um as an i nfor iét Peh 2003
signak by an action of magnetization. To nake sure of adhesion, the base
menber -of the master 5 information carrier is sectioned into a high-1Ievel
region and a | owlevel region by neans of a step so that the shape pattern
corresponding to the information signal is formed in the high-Ilevel region.
If sonme foreign matter exists in a high-level region 10 of the master
information carrier, uniform adhesion cannot be sec%ﬁgﬁeggt¥ﬁen t he

hi gh- | evePatdGTEh Cord eSRONd et Pctie dgHATRA kRt Grh 2 TASteF
i nformat i g feAME o SHASNAd o IR nRRIE M Shash MM Al anetehe gaNtasuch as

pure water or an organic solvent , spin-drying is carried out by neans of
15 rot at i dgfommatdsirersigrfad it iam aciidrerofhimagngigieaipleads t o renove the

detergent by centyd hugal L0508 b ch SBLA-Hakb Memidieo® L asraed Such

a phenonenon t hat i detergent ‘becones” Sstagn at "an edge of the
hi gh- | ®velinfegnetism chatrimmiseséot boged natter Blgheiewehedeghob hend

det t ick to the edge. This_ph blemif th
for ci On ek LB SPVEks: 061 MY BEARESSBIR ERELCTI U, SFct RBEHP IR TEVER af ter
washi ng. ldo @B iRy te HUIS ifdreiett it dmspridbesis ifornfed MDDl € to

uni formy adhere the high-level region and the 25 nmagnetic recordi ng nedi um
wi th eachhd@herlevedus it bl y damagi ng the surface of the nagnetic

recording medi umg¥ {he SLats Hatior Mshsi £VaL 4 ati L 1 dvdNe-dBsder

I nformation carrier at adhering. Therefore, a transferring and recording
met holl of o30thehmashgrt hefopgaeior casuviel ngnidfPmmadhdsing paghot el

region in which a.ferronagnetigc thi [ ttern | or | he naster

i nf or mat i gr‘?c&%ﬁqa &e éa'sena%cr}}errphoir han]t%v'fseulbjrgeéca‘cfigonf a|¥)hrde\s;teﬁrlet iﬂr%qidée@eér gent or
forei gn madcdrdimmnrddignet | Mheat, athe? mas texdy el rofortnkeet durg led nded r riegyi on
during a detergent_drying step for the master information carrier, for the
pur pose of¥3 vi gt ﬁé’eé‘d’rgeg’f'iéﬁefih‘@rgbﬁ ggéﬁgﬁngu%‘fgbtasaBbF?é%aFﬁJ‘f only

to a magneld andSok-gankdi 881 UBAL UM H O - ABEed | Laldar k@ bditney 'iedRs ust ng but
also to an information recordi ng nmedi um of any ot her
15 rotating the master information carrier at a high speed to
remove the detergent by centrifugal force.

In such spin-drying, there is observed such a
phenomenon that flow of the detergent becomes stagnant at an
edge of the high-level region so that minute foreign matter

20 contained in the detergent may stick to the edge. This
phenomenon causes a problem if the foreign matter sticks to and
resides on the surface of the high-level after washilng.

If foreign matter thus sticks and resides, it is
impossible to uniformly adhere the high-level region and the

25 magnetic recording medium with each other, thus possibly
damaging the surface of the magnetic recording medium or the
surface of the high-level region in the master information
carrier at adhering.

Therefore, a transferring and recording method of

30 adhering the magnetic recording medium and the high-level
region in which a ferromagnetic thin £film pattern is formed in

the master information carrier has an important subject of

preventing detergent or foreign matter from stagnating at an



r.ecor di ng/ reproduci ng types. SUMVARY OF THE | NVENTI ON 10 Accordi n_géy a
mai n obj ect of the present invention is to provide a high-reliabil thT 2003
master information carrier which can uniformy adhere a high-1evel region
and an information recordi ng medi umw t hout danmagi ng the information
recordi ng nmedi um when an information signal 15 such as a preformt
information is transfer-wi se recorded to the information recordi ng nedi um
such as a magnetic recording nediumin a master information carrier

Anot her objedge oif ttHee griglentevel ergdben | dut NP raviefee BoeRE ey $og

manuf acturing a high-reliability information 20 recordi ng nmedi um According
to the i nvestéenfom the fastsér aspbormdthior ¢arpirewi dbor atinasperpdsd ovfat i on
carrier conprising: a base nenber of disc shape; 3 a high-level region
and a |OMF|fm§&oﬁfﬁg(thW&&ﬁbéﬂ@nrﬁﬁﬁfééﬂ,fornEd with a level difference

t herebetween on a surface of the base nenber with a center of the base

member as a centrgl @4 Ssubject applies not only to a magnetic
5 recording medium for magnetically recording/reproducing but
also to an information recording medium of any other

recording/reproducing types.

SUMMARY OF THE INVENTION

10 Accordingly, a main object of the present invention
is to providela high-reliability master information carrier
which can uniformly adhere a high-level region and an
information recording medium without damaging the
information recording medium when an information signal

15 such as a preformat information is transfer-wise recorded
to the information recording medium such as a magnetic
recording medium in a master information carrier.

Another object of the present invention is to provide
a method for manufacturing a high-reliability information

20 recording medium.

Accordiné to the invention in the first aspect there
is provided a master information carrier comprising:

a base member of disc shape;



S a shape pattern corresponding to an information signal formed on
surface of the high-level region; and a flow pronoting shape portﬂbﬁcﬁhﬂﬂh
is shaped to externally protrude convexedly toward the center of the base
renber so as to pronote a flow of a detergent, at a 10 required area of an
edge of central side of the base nmenber discrimnating between the

hi gh-1 evel region and the Iow | evel region. According to the invention in a
second aspect there is provided a nethod of nanufacturlng and information
15 recordi ng nediaumiigici ieelg:remieniiand iy lavep ofe ls iRI v ivigl aheTfast er
information carrier according to the first aspect, which has a shape
pattern corradijlity ntpiroednwi tif ca Nkéveah ¢ifhetedios nede vabat geeh ace af a
~high-level region of a base nmenber 20 thereof and has a flow pronoting

shape portigirgdcd ¢LGthd ashee efefibedNwEtlgea ofetitier b ght heViehsé egétider ont 0
an information recording nediumso that the shape pattern can be adhered

thereto; angy3a cen@-dfapsferring step of transferring and recording the

5 a shape pattern corresponding to an information
signal formed on a surface of the high-level region; and
a flow promoting shape portion which is shaped to
externally protrude convexedly toward the center of the
base member so as to promote a flow of a detergent, at a
10 required area of an edge of central side of the base member
discriminating between the high-level region and the low-
level region.
According to the invention in a second aspect there
is provided a method of manufacturing and information
15 recording medium including:
an adhering step of superposing the master
information carrier according to the first aspect, which
has a shape pattern corresponding to an information signal
formed on a surface of a high-level region of a base member
20 thereof and has a flow promoting shape portion at a
required area of an edge of the high-level region, onto an
information recording medium so that the shape pattern can

be adhered thereto; and

3a



shape pattern on the master information carrier onto the information
recordi ng mediumas an information signal. The invention about the Hads 2093
information carrier 5 solves the above-nentioned problens by taking the
fol | owi ng neasures. The invention prem ses a structure of a master
information carrier in which a region having a shape pattern correspondi ng
to an information signal on the surface of a base nenber is provided as a
hi gh-1evel region 10 higher than the other regions. In the nmaster

i nformation carriert tenATey ninis Sieaniofed v ey andkqatefidgied st a
ri sing edge which defines the high-level region has such a shape that
protrudes estiagenaldthtesm am tttheremater finiewiata adeteageiry entge ,thke curved
shape whi ch protrude externally 15 convex shape or a pol ygonal shape
consi sti ng Bff S tiéH |t SFd Bl ahgiMurh | 48 Sars 0l BBoAmaBron sPgwdY ude
externally convex shape. Such a shape is called a flow pronoting shape.

ter e, a i gh- | evelnd 6l A Nidis & P SIS WAL RES daddel ativel y
hi gher region in |c an information 5 signal is formed with respect to a

| at ly |
ot or mat ot e O T Wit P R oY f!?%}a{%%g%’% ch rfes
t he high-1evel ion refers to a portion haV|n a ste ch orgs
boundary be‘f‘%%%‘ff’? hﬁéﬁ‘u PRV LY PRRPRRRI2 %%%u€% %#u Tne&Base nmenber

surface. Further the required area of the edge refers to an area where a
det ergent ofn Qﬁ@ﬁ%ﬁp?mﬁ%%ﬁl%En%%J%%Hc@h%r%$%l?% Paubre ?oag%ﬁﬁnate duri ng
a drying step after washing. In short , the master information carrier of

t he presentpdtternverprosspordinesta dastnhenbation #ighal evelthad | ow| eve
regions which are constituted with a step forned therebetween on the
surface of gherdaseofeabieise anshioge patpeonidedraspandigh-tevah refgbomati on

signal formed on the surface of the highlevel region, and a fl ow pronoting
porti onognhighghsr fORERALhE other regions. In the master information
carrier having this premised structure, a required area of
a rising edge which defines the high-level region has such
a shape that protrudes externally so as to promote flow of
a detergent, e.g., a curved shape which protrude externally

15 convex shape or a polygonal shape consisting of a plurality

of straight lines so as to

3b



20 a required area of an edge at a boundary defining the highlevet_ggﬁg
| ow-1 evel regions and has a shaped protruding externally so as to p ¢ 403
the flow of a detergent. The structure of the present invention has the
f-ol l owi ng actions . The area where a detergent or foreign matter 25 is
liable to stagnate is the edge of the high-level regi on which extends
perpendi cularly or nearly perpendicularly with respect to the flow
direction of the detergent . At such an area, snooth flow of the detergent
tends to be blocked. Even_ |f the flow of the detergent,k hits.t edge, it is
St opped aRBOSERGREELN0AL hE oK SHebert SCHghATERe HRETHAH AT
detergent ShlbaWtihgSispRRpRA by this stagnant detergent and may not reach the
edge . Thén, the Sstagnated state becones permanent. This means, in 4

short, stagnati oflemsoe aldtictyeiaveal Fesiamymn i e RafomembPah L3P g.
22). The - t L0 ty I , i %}rﬁy a
faz:t t hat %{% %\éé%esggg (%f 9?%8‘?%?%% Egng?e‘S?gﬁggx%‘g?s 5 pég?g'gln I cu#air% or
near | y5 pespenailc dsarflogmed avifihowedipresdt iton aofred atdiverlye diowerTiragiam

accordance wi.th the sent [nvention, a required.area where. a detergent or
forei gn malPSChcdst SPALR% Ret- B FLPYor] BRPEOTY LV AURETE 4 HGIER LT he
flow promatiigna1pekt hed £E&rmE@! I Fia- el Rdld Yising. e@g@ostich tduef ey of

the 10 detergent so as_to pronote_the flow of the detergent w thqut
bl ocki ng ithe BjabnileVeroFrEdPRgrehape & & RETHGR PRENBEI A TR t"_f}blrf’,ht he
flow of 't he ARl 8T G6ubahsy PONRLES L1 N1UH1 18veUBLEI BASLEYe1 dedforpSsi bI €
to smooth the flow of a detergent at an area (position) where it _is liable
15 tol®e bhotkedoasdaeashensardiadeng Fusther erigenremudses: agaatPhg-Rderein.
The detergent can thus b reven i L6 d0r ei gn
mat t er co%ﬁgﬁngggfﬁg?gfh%%gﬁsﬁk B&%ﬁ%ﬁ?ﬂgﬁ%ro é?gﬁaggﬁgﬁ' ed. Hé{e, a
mast er i nbeontatined taktiedn iis adabldahoeswaghaé dheipg esehtyinwesttemn is
reconfirmed as follows. The master information carrier is sonething |ike,
so cal | ed2&vedr W§iSkdP%-ext for initially recording an information signal

of, e.g. ,prefornmgf shBke!, Mié alasHerAAnEBEARTRbh O Lo diENEhaRtagarand has
such a pattern (which is represented bé a ferromagnetic 25 thin film
8

patt ekh) fiovesdiomedaichudest acbrFESPENASTY 02 A IRTHRYRE 1A sigtrdte’ikeh as
prefor mat 1 gl hoBn AP A5Reet 1 Afe 4G 4H & BROHOFOShER And ALY T oM
the master Thtormation carrier to the information recording nmediumis

t r ansf er - winsthe Buaifdace, of Hhesbasamemifen ha shanePathieBRMBATLSFRANFIG is 30
contacted with the surface of, iNf tion,e j i £eby
recor di ng ®héh ﬂ'ﬁ‘%roﬁﬁ}qt&?nsis&r%ﬂ%l (;“%t]:r%[eerglar#no&r#eﬁ iqsg{lﬂréez%or i r#g:ljlmrre][I rbg{m

t ransf er - viey@ 1byegeans ahdreoflicw pypmecessy peritiegnehizht isnfeofmed in

ferr ozrr(x)a gneat Ir(c:aqturJ]'.lrnec'fc Igrngangft earnn eldqge:[ haet Caasbeoundary defining the high-

level and low-level regions and has a shaped protruding
externally so as to promote the flow of a detergent.
The structure of the present invention has the
following actions. The area where a detergent or foreign matter
25 is liable to stagnate is the edge of the high-level region which
extends perpendicularly or nearly perpendicularly with respect
to the flow direction of the detergent. At such an area, smooth
flow of the detergent tends to be blocked. Even if the flbw
of the detergent hits the edge, it 1is stopped and stagnates
30 there and once it stagnates, the following detergent flow i1s
stopped by this stagnant detergent and may not reach the edge.

Then, the stagnated state becomes permanent. This means, in



3 of a magnetic recording nmediunm. Mst inportant thing in such
transfer-wise recording is to uniformy adhere the master i nf or maf BofCT 2003
carri@rto the information recording medium It is inportant to uniformy
contact the master information 5 carrier to the information recording
medi um at | east one region of this carrier in which region the
above-nentioned pattern is fornmed not in the other regions where the
pattern is not present. One technique to further effectuate this uniform
adhesion is to raise in . level the region re the pattern_is .10 fornmed

i gher t hERoFRe. SERERATAGIoSeh et tResatorh SLETRA S MEPLOMAE | 5 the
surface ofhbf}g WRS¥QY.i PRgrmation carrier is sectioned into a high-1level

region and a owlevél region so that the pattern is fornmed in the

hi gh- 1 evel regi ofheTaboNpghensienefegiagnablon 1f gAuFESsi 35 Mantianad t he

| ow | evel [ egy d I he .l i Tete | i ng
medi um Tﬁégygwg*)g\r/heﬁgf gg:ﬂg# %eédgaﬁ%;% Zﬁgedﬁg?gdgg:v%ggf%%@e%s}{ not have

t he pd&dt eparpentdeduilaendyi or 1Beahlypanpendidhedsinly ite ahBlew gli-destdlon egi on
not throughou dhesi gn abl es_hi ghl v, _uni f or es] ctioning
t he surfagg %he?ﬁgg ‘e tﬁeﬁlf’o?’ﬂ'é"tcl%gﬁbé@élrcrel %}g}llﬁ:t%% ﬁ%ggﬁflgﬁﬂ%\f%%@gﬁd

| ow | evel ar pgh@DEed2apé A ihatly anldege rgan therobbaé hgn. md it @r stcattaiufeat e t he
master information carrier is in contact wth the i&f}or tion recording

medi um t KBpEeild pFobiakde atqsfFadhatf ISoRhrRed assthe i REAMA %D can
be used a?o?t%ﬂaﬁéiﬂﬂo@fﬁée A tdovgi § her & | oppidsiite the geewsst hepat h,

by degassfng through the path, the lovit | evel regi on has a negative pressure
so tHa&t ndgheirgenpr essasetouprpoatanihenhbe of HehedHrigrgeHe KiddPuthe
g

whotner | RepERE8B, TR, cPYHR 8 BROLARAI £G kARG JPOHT et bR LSe
regi ons opothgoayr frawee fafowa ofatther detfeargemtt dis eeromiodred.t hat is, even if

the master information carrier_is flat throughout on,its, surfac f.orei gn
matter, if 6 - By §UEPTARP3NEEEMORSYRR st %c@?sﬁg‘yb‘aaﬁgg%m‘f%@i & ace of

t he i nf or pabi,0B£r 8CQedbrgerBdbYMaMhERe & hepo®St £6n ) NilpsT@ti N caridtre i S
contacted with it. Then, it is inportant to surely renpve foreign matter

whi cH Sray tpdas PBlogkied . oBh e Feb ¥ Preyed tdng he slehaiasnt AFR IR YRS i er
bef or eha“?neIQ‘ginf.Ofﬂa AR LS8 FRA T ¥RiuGAbbYpPevEREDE etk by SRsdHatd dde

master inforimation carrier using a detergent such as pure water or an
organi ¢ sahdettiergfcore finastigngnattef sortiadmedathareinas bapsavirh ot

drying th?_ masber i_nf Qr mat itorg1 10 carrier, there is involved a problem of an
i rregul ar FEYTHBEREEN SERIAGH- | evel and | owl evel regions on the surface
t hereof) Al thoughiehes embsaerbeéhveemathenhcghrieveln aaxkdoianey eiittegi ons

formng the irreqgularity is, as.,nentioned abqgve ffective j.n i ovi ng the
uni fo’f% aHH@sPBﬁgSPtt F’r8¥’ﬁ‘33118f1 15 Fﬁ'f’BPf‘rﬁﬁ"?ﬁﬁ %ﬁrf?{efm‘t’%’ t h'f‘erp(? rﬂ%%tr?a i on
recor di ng i FedirkE: 1bhi Sarrieguliar sbeenufagdibyet hss seriédned diighidavel and
| ow-1 evel regions presents a problemin washing and drying for_ renoving of
the forei §axitafesr imifdally rﬁcﬁr@&%@ﬁhwoﬁgﬁﬁg@? t%@n%\lgi‘f’ﬁ'evel and

| ow-level r gl,BQ%fofﬁra - inf8Pma¥96n36k arfinovRit 138 +H8brélegkediiem fl ow
of a detergént. At the e(J‘Jge thus acting as a weir, the detergent is liable

to stagnated las sugtepgpatterer(wdwhalacterresented dyap feqgomangtsc
st ag e. After..qdrying, .t forej L SR s:ﬁdiﬁi% re . Mst of
the f ei§ iH‘aFtingP?qrteefgléeg%fg{eg]ore%:ﬁegnsi nce t exq:(%a rier ?és?)ev(ﬁlshed.
However, anfeagarnipa sighaflosechnasapreformatdiesfasmatiei. t Her @spRets
foreign matter stuck and residing _on t mast er .i.nf i.Ql & even
if only a°fFith¢ é',nfr‘?eﬁwad%%r?&’gﬁi?ﬂagsﬁﬁqofc Tk TERE YE @%gng%#:g'nq‘ff%é%art?ior{lg
medi um wheg e rmest e i 1 fytied t oh eaicoird ngsmadhametls ArandfrerntwisEmusi ng a
significant problem There is alsq_another significant problemthat the
stuck andThadi disng ¥ &UgiFaRa & e RS J&‘ftoem}%g'%ﬁﬁ “dhdsi on of
the npst er, JLRLUVER § 9Ph G d L8E£h8e d¥ethaT G B¥ ML Sre e et diragngRskdiram,7
thereby recording the information signal to the information
recording medium transfer-wise by means of required processing

(magnetization of a ferromagnetic thin £ilm pattern in the case

5



The present invention has had such a background. As nentioned abqwg, in
accordance wth the present invention, a required area where a det P& ngm%r
foreign matter contained therein is liable to stagnate woul d protrude
éxternally in a 5 curved or pol ygonal convex shape so as not to bl ock the
flow of the detergent toward the area, i.e. such a flow pronoti ng shape
that inflates toward the outside. Such a shape serves to snooth the flow of
the detergent and prevents the detergent and al so foreign natter contained
therein from st tin h Ther.ef - [

el i m nat eoftﬁﬁ?%%%%iﬁgggﬁérragggdﬁ%gio )fo?gisgngﬁﬁg?fg%nglsggﬂg? iﬂ}%u@g&ge,

whi ch i s thenbpendalyebeevoedingeiki gb- iniébrmiyg hdherevther mgstes, thereby

realizing high-leyel cleaning, throughout on the surfagces of t.he nmaster

i nf or mat i %"ﬁfgﬁ‘F‘?FEPF ‘:’t@r’ﬁgeﬁ F%s{ﬁ’? ?I'r}ﬂozanc%tsqréqucrﬁr S | 2& of
such a stygcighsrithat sohughrbemel cediapti sheuppesed Lafbamatsvah a
pattern (which is represented bi a ferromagnetic thin_filmpattern) forned

therein t fArrier iy pordinfernnt Lok sarenWMSNeAIm A1d18R8s AMAESFAPD al
tight conlacl, cavsed i 3 FRLLAMSMIGH (ABAREPE - hR 16588 Phtl toriPiRl ned

W th negalTve pressure suction 0 degassing thereof to enhance uniform
adhesi on fbthednnbhf dnmaheontherordghgnsedhenei fher gattegnt LgnsP&r and
record the informtjon signpal from.t L.gb- Lon, t l,ofor mati on
recor di ngPhBaFhHT thgepisg He 48 ?hvgﬁfgggge%gﬁgégﬁggﬁpﬁgégl&Hgghgéing
forei gn maghesiohhesehy ofifsetimtlievelt hheunedbom whkmes | the tpafiternViseover ,

It is made possible sinply by controlling the requitred area int.o an

i nfl d%d EQFved 16%%%?%@%&3&‘% Fr‘rﬂﬁr&f‘ﬁntiﬁégﬁp‘fl?%aﬁ% &t 18 B&Ysi ve
devi ces, f@fﬁh?&y Ghyithgs 2 Wealrzdeans fate R8sThe Ntk simpeastriklte i nner
radi al edge of the hlgh-fevel region may be any one of an arc, part of an

el lipse, aspseabbbaedainypenboiah-beyebtTRGiuanhd doMuleyelar@Idny
conbi nati on LAt eplie  pdPEePS! YIORHMERANE (HY HIGH NG ANERAGE.  The

high-level region has a high possibility than the low-level

15 region of adhering the surface of the information recording
medium. The low-level region needs not be adhered since it does
not have the pattern formed therein. Such partial adhesion in
the high-level region not throughout adhesion enables highly
uniform adhesion.

20 By sectioning the surface of the master information
carrier into the high-level and low-level ?egions, another
advantage can be obtained. In a state where the master
information carrier is in.contact with the information
recording medium, there is provided a gap in the low-level

25 region, which gap can be used as a degassing path. Although
there 1s air in the degassing path, by degassing through the
path, the low-level region has a negative pressure so that
negative-pressure suction may enhance the adhesion between the
high-level region and the information recording medium.

30 No matter whether there is a level difference between
the high-level and low-level regions on the surface of a master
information carrier, that is, even if the master information

carrier is flat throughout on 1lts surface, forelgn matter, if



of a wedge and any pol ygon consisting of a plurality of straight |ines
external |y protrudi ng convex shape as far as the nunber of these T Bn@T 2803
two or l'arger and no matter whether an angl e between any two adjacent ones
of these lines may be an acute, 5 right, or obtuse angle. Preferred aspects
of a master information carrier of the present invention will be

conpr ehensi vely descri bed below. In the above description, the preferred
aspect may have the flow pronoting shape fornmed at an inner radial edge
near 10 the center of the base menber. Here, the master information carrier

and the i @0 RBt EBA PRESREE ndiME AANALE e SUREACLoOhtRE SNIQEIELIOR h t he

di sk- shaped doHaa P e Ui Gl e RHIHBr a ¥ dnfltL oMidd 0@ asponds to an
i nformation signal” such as of preformat 15 information is fornmed in a

regi on takentgicdeg Wi tdnh idppr GHerat dity smdimporfiandctioFugelheamasie For

t he purpo f. qdryj {: J ryi | | £ use of
a centri fﬁg)g%igglr éig%&q: S‘ﬁ’ll?}?% ﬁeﬁﬂ%rﬂﬁnééo@ o@r%kl gn naq%ifgcrﬂy

cont ai hed malserees hinfermaahbe carsieyheifforsthante | Thefozelgadnat tedgeyf t he
hi gh-1 evel_ regqi sjnce the e h a relativel |l _centrifugal force
(FL t Confmifiats, bereeed sHaraebifnchanasEer SBRmERLoN dardter s
edge of the gl leMIrJead dudrs de e Witk 610 s fdrasroEdlvhtshape,

t hereby inhibiting possible st&%{lation to snooth the flow of 25 the

det er gent Af4ed washdmdnd t HE dE@dent and foreign matter contai ned
therein from stigki ngrapd ﬁ@%&aﬂgm RiHd 8% nigthBemaboye dasimddiqn, the
preferred aspect 1s that the curveagshape according to the flow pronoting
shapel por ciagrileas thare ishipwolvRé apsobiepeot @mirvegylaripy ostivvgan 30 and
easy to form .sa.t he _nr nt .iavent| LS t:{qggﬁ&si vel opnent .
In the ab%\li/lg H&%&‘r ?‘%ﬁ’ietg)'nsnfahgggr Ee'Pgrgrxegégggg%toﬁgﬁ?%a the epoq}lyegcgen%' shape
accor di ng Ai@hiceyhf the preartdionn dethaen The Mgh-lmvdiasnl dedgdestedpe . The
wedge shape is rel ativel tgji&np_l e shaipe, nd easy to faqrm.a xcellent in
snoot hi ng TeRe-OFSovk oF™ ar&Aelard thas « ife Sredddars Vi%n i s

advant age@ysddt 4RV el RMpHovinhd N arGadmPladHies 161 \6xd il ra@ tegonal
shapes, the preferred aspect is that the base nenber is nade of a

nonmebfhet lofeamatisn gagrirs patihe dnfermadlion rreckAdRgIBREiuRefitdf is a
thin film £ f t LoNBh HilgH-1eR1SaREMEL-SIARI only a
flexible &iggtl?tggldi% a chﬁﬁggdﬁéi‘i@g@?%é’él% ?)r operlIg?;J rgcor dat hereon an

i nf or mat i megdiogsabresentasagpr g bénrimwasifiograndodryingsfer nemaying
addition, in_the _above descriptio he_pr ef s d il ¢ base
member ha?fat&esEOEﬁé'ﬁg Qﬁ%tsgpl u?%#tjgsbf gt%%éﬁic% - cg%g tfeegl ons 1.{h§e f or med
in a stataigppnexidinbakdyldb-laked aboborisn A. ¢ adiraleddier ectsoas i wehler

di sk-shaped base menber w th the | ogﬁl evel region being inserted between

each 30w t8Gtokdodhs: &b Hioth of & AfEEFEIR 0 each other in a

circunferential ¢iy eqfd Wagd tHUE bSkrghaped welor neid afe teagrt ngs medi um
in 20 units of a sector obtained by subdividing the disk at _a et ermi ned

d
angl e pi t ddabdeefter mdrRIANHtE @S f ofegism Jaf&F &ongqlmi%rpgéﬁ\,&ssi gnal ,

an addr ess,qighf QIRlION 5 idiYnat@Nd AR QYA PN tHO HortghamaAitRr
previously recorded I1n the Circunferentia irection. There is the
i nf or mat | cemadae dsngt@sk mguinan hMesligof the fonelgn Bpttassks et

i nformatiqn_signal s.ar qggggl' AR, i ad} i j (in
a radrus %PFe@?‘FSnS}HFSTﬁ%Ré S ruc%Purfééqcor r ee?;;'orr:g[s)%%e%ﬁa%q%?g%&e%dw

recor di ngiorepboetighngatieed rasdeted ast seuckdihsreli r Fbtitsofonéigmenatrtfear mat i on
recordi ng nedi um \We

n.the head . actuator is_of a r ry type li a
magnetic &it3ck gpd F%E%ééﬁ‘ﬂg‘?’? }&%&?&tﬁd’ FBEG TP Eggg §%§5¥%?r i Kee &
appr oxi malgllyy taakan talednehdyn dditageadindl slirferid @t dfhe heforiertirin on
recording nmedium If the head actuator is of a direct-acti ng tg/cﬂ_le Ii&<e a
m ni - di skr@mg)rd,in(gqmedium when the master information carrier Is ere

30 with it, causing a significant problem. There is alsoc another
significant problem that the stuck and residing foreign matter
may deteriorate the uniform adhesion of the master information

carrier to the information recording medium.
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10 the other hand, the recordi ng/reproducing head traces a straight |ine
approxi mately taken along in the radial direction of the infornmati®ACT 2003
recordi ng medi um Corresponding to such an array of the preformat 5
i-nformation signals in the informati on recordi ng medium the infornmation
signal patterns are also arrayed radially on a master information carrier.
In accordance with the present invention, the information signal patterns
are formed on the high-level region while a plurality of the high-1Ievel
regions 10 are rag{aldsedditerhvipt iiehanthd WMudH 4 hesadidlind evels
regions which are adjacent to each other circunferentially, a |owlevel
region i smn@@om@@l ahs)V@.ré@uﬁFCOFﬁénpév\ﬂﬂ-*éheth¢e@tw‘aré’l‘é@%@@nr &yed
radially. ti@:%dp'a‘ireaal a.}rk’ o) C;P efildt 'dd! ) ”%naa{{ea.:yeé%rﬂt%dm @ally,

t he respegtl i nner A ge pro udes ex ern y Ina curve ape or
in a convehe&iea.}meisf laamleygonscagaai;ei wogudfl protomaéi¢ytefnallgiihtalines
. That_is h%te ge i.s sha ed SO as%_‘ngrom)tethfé % et elnner

- adi al5 ed§UTVES Ras PEHIGRAINEGTVRE FRERF28OpPOMBYT rEP Rt et

di sk-shapg¢ wmat geterbenatb@argatheearss, WBs8edsudte AEFTdw Kb nah.m&ﬁ_; It is
possible to snmooth the flow of a detergent used to prevent the detergent

and forei ghapgt tbatcdnfdntes Fﬁé’ﬁEﬂnW?oﬁPEFé@ﬁat|$f§°1&tat5’rf@%g%er‘{e(ﬁareby
real i zi ng tgogmbgtchcaaghaaw ﬂqy %%{ﬁ&t %n%.opr@@ghtg!atl% éth‘eIr&éHtal ity

of high-level regions is rad gated and has a | owlevel region on
bot h si deantthedsof forehgs anabbrngomghngdadh@sem foforn rﬂatagrgﬁtilw/e&lt

regio in.which the,.informti rn ter
i nf orht i SREcEFFRer rbe THhe S g_&m% gfgc%sr%%‘l'()ér g:o eh.?.m%lﬂég?dﬁxj ttﬂﬁ{i of
30 the radnd rkewdiagebfr :Egréﬂgn et can et s att-heheeedge odvhlble m stlheshaped

base nenber and the outer her t. uni.for adh si on .can he
i mproved BOLRESKY PetVaER, ﬁhr i@HFg ?‘fbgﬂ'é’a’ t]'r‘?\vg TeHECNEst e%

i nformati %afi@;rz&h%rnbg‘h oeaps1 Jeheaniqi‘ 8hPEEghbYE d¥ €66 Wi fCHLIBE @fout by
vacuum sucki ng the | ow1|evel region through the degassing path. By a

syner get i pastegcinformadden QagT i@t ons (partial adhesion,
negatjye. pressur g Suctidh il oW PrLPiRld il g d for aasurms'o@ &ddh high

accur-at el y recor an | n ornmation si gna pattern transfer-w se to an
i nformati ansteuotdmgthreul alm:egheledm;k reigpad isastupposaflokaehda o sty i er,

or 10 muAUPAEEGFPnG "GN AP oF REF AL BRor o hef Hath TR TRt AR 220§ ng

met hod of phke eirtf) O FidRinedn mmtyldi R ate HotPedpoudl Ny tan tinE grmestern
i nventi on manufactures the _informti on recor d| g)g: %dl um by %SI n§% t he master

i nfor mat i §498&dr PEA FdiondDarty PASIA: first a 15
step 3§ PeriRLIBALS %aw)%ffp%aiw :@@io&nqsofcommn@faowmnhéymv@st er

infornmation carriers has an information signal pattern forned on the
surface obrgssge- I5§¢éL10F1e§iu@nt@f degaastngerprreeh d @l afiec MHELTR f | ow

promoting,3Rang 3t wit'i'legx"x'l' ri%‘}ogrnf%%i%fn e RAGE 1 t?;gn{elaﬁ.ulﬂf Q% o\l 0l on onto

an 20 information recor iumw th the I nformation signal pattern as
adher ed amﬂtanlsénraamdmﬁfccsn'darthleslpétprllwhé@nf@grtalaﬁgf-’@rth@lgueﬁm1reéf@d¥ di ng

the i nformL o8 3098l ARSHA b W ooLY dMiUT Y iy onto the

25 invention enables completely removing foreign matter, thereby
effectuating the uniform adhesion truly. Moreover, it is made
possible simply by controlling the required area into an
inflated curved or polygonal shape eliminating complicated and
expensive devices, thereby giving a great advantage.

30 The curved shape of the inner radial edge of the
high-level region may be any one of an arc, part of an ellipse,
a parabola, a hyperbola, any other quadratic curve, and any

combination thereof. The polygonal shape may also be any one



medi um as an information signal. 25 Here, it is assunmed that the

i nformati on recordi ng nedi um may be a magnetic recordi ng nmedi um saBh08E 2403
hard di sk, a magneto-optical recording nmedium such as a mini-disk (M), or

an optical recording mediumsuch as a DVD ( Digital Versatile Disk). 30 In
the case of manufacturing the information recording nediumusing a nmaster

I nformation carrier having a flow pronoting shape at a high-level region in
which the information signal pattern is formed, the master information

carrier is 12 al ready cleared of forejgn ter. suhstanti.all letely
2nd bt ghl PEch A BOR AP R PP OP L BT St B FFL S P SARFE and
the | ow | avgles egitefniad 19cg26%edding &bavek!shépPensifhreabotheé anghwer and
record the informati on signal pattern 5 at _a high accurac?/lsand also to

manuf act ueE thesenl drAdt1DEWRO% drRgeRedRd R Med ter VBRERGR ARt3RILe | n the

above desgdhidei an! t?vBeahﬁéeéHEtéﬁésr@PO&EHéw 1edisUihSpa_SREEIES,
recordi ng nmedium the ftollow ng aspect nay be preferablé . That 1s , the
base n®nberdghd nemegtatsec anglean 10 i nformati on signal pattern fornmed in a

nformat o car R RUHAT HHBIEG el I DAt O {hr Sl i

thin fil meneupiBsentsiiorent 1wy wdllilcbe exmphiahpmEdialy daychebaddaseidal a
magneti c recordi % | ayer. made. of a ferromagnetic thin filmis 15 forned on

the surface of tH® FHENRPAEE |t IR e FReWRILCTTL] REPELLER AT e

mast er i nf@lematiodn pgdotahd ShapRcEpemed aR hheinRgretddiaBcadgh nKed®di um
I n an adhesion state and the information signal pattern on the naster
i nf or k@t | drec genter iof FhRaswMeMRe%nsf erred and recorded 20 on the

i nf or nat i on reconging Mgl UM s @t e {ATRMELLS ddikAdi | oFr@spondi ng to

the information signal pattern i's magnetized by applying an external
magnet i ¢ fiineflodmasd arh ae colrd 1ingf medhuinArs iagsaimegat o even Gisk shapeer rel and
recorded % e?dggg@g %%%g information recording medium, a pattern which
corresponds to an information signal such as of preformat
151 information is formed in a region taken along in an
approximately radial direction of the disk. For the purpose
of drying a detergent, spin-drying is mainly employed by use
of a centrifugal force. At this time, the detergent or foreign
matter contained therein is liable to stagnate at the inner
20 radilal edge of the high-level region since the edge has a
relatively small centrifugal force (F = rwz), which is
proportional to the radius. Then, the inner radial edge of the
high-level region is transformed into a flow promoting shape,
thereby inhibiting possible stagnation to smooth the flow of
25 the detergent, and preventing the detergent and foreign matter
contained therein from sticking and residing.

Further, in the above description, the preferred aspect
is that the curved shape according to the flow promoting shape
portion has a arc shape. The arc shape relatively simple shape

30 and easy to form, so that the present invention is advantageous
in development.

In the above description, the preferred aspect is that

the polygonal shape according to the flow promoting shape



pattern on a magnetic recording layer of the magnetic recording 2% ﬁgﬁ?ﬂﬁl
by a | eakage flux fromthe ferromagnetic thin film Al ternatively, pri o]
t he superposition of the adhesion state, a first external magnetic field is
applied on said information recording nediumto initially nagnetize said
magneti c recording |layer of said information recordi ng nedium 30 and
subsequently at time of said adhesive superposition, a second external
magnetic field having a polarity opposite to that of said first external

magnetic field is p%i 0 sf [ ' i gnal
pattern aspoargj,opn h%%a ﬁ'(;%t%lg%a#%ﬁgba &rn oéﬁegﬂé " m&%@%ﬁé’% c%jr}a"?jr'\g | ayer
of said nagreid anceasy no fedmuand Asxoehlenmnech smooching the £asw ohat the
magneti c recording medi umis . manyfactured by using,the nmaster 5 information
e T er NG Sath (IS N RBE S6R S ABVRRBRON cbe| P AR EASEHaRN ch
the inforng iqySispmdnpattern is formed, since the master information
signal pattern is highly cleaned by substantially and fully renoving the

foreigh matter, abel #WmB ?ﬁ%_—q’%v@l‘er%‘ﬁ'ﬁﬁdi%nﬁaP?hﬁﬂ"P%/an 2Reed thehtly
and 10 th%{);#%ffé/&'aéﬁ@w% St (L0388 thas@ hdiber NEs thadsf&F rang and

recordi ng e 1nformation signal pattern is performed at a high accuracy
and t he nagmagne ttoomiditerisddiand Whe pattexhdidmead Aa thedihghnbevet can

be manuf actured. ,15 BRI .EF SCRI T ot her
obj ect's - el doa TR SLARAe £ gy nael O A ERL DR gRBR AR Fe LD B
apparent fmomn tgernfidd ewithendegsar £peéxoblefdpslefmrt el sorhaodamdndsskf todhe

invention with 20 reference to the accoppanyi hg dr awi ngs erein, Fig. 1A
is a pPan RERETLF RISt FReFgQn s"f'fbv%‘?'ﬂgopﬁnéjr%bﬁf%“%fp %u‘\?l‘gs?%rof
i nfornati %éﬁgﬁg@g BEEOFRA ot Ot Parisf &t -widwdi nent of the present
nvention: In addition, in the above description, the preferred
aspect is that the base member has a disk shape and a plurality
of the high-level regions is formed in a state approximately
15 taken along in a radial direction of the disk-shaped base member
with the low-level region being inserted between each two
regions thereof which are adjacent to each other in a
circumferential direction.
In the disk-shaped information recording medium, in
20 units of a sector obtained by subdividing the disk at a
predetermined angle pitch, preformat information signals such
as a tracking servo signal, an address information signal, and
a reproduction clock signal are previously recorded in the
circumferential direction. There is the information recording
25 medium having a form in which those preformat information
signals are arranged in an approximately radial direction (in
a radius direction). This structure corresponds to that of a
recording/reproducing head moves in the radius direction of the
information recording medium. When the head actuator is of a
30 rotary type like a magnetic disk, the recording/reproducing
head traces an arc-like approximately taken along in the radial
direction of the information recording medium. If the head

actuator is of a direct-acting type like a mini-disk (MD), on
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Fig. 1B is a cross-sectional view taken along a line 25 X-X of Fig. IA
Fig. 2 is a structure diagramfor showi ng one exanple of a ferromrafro£li 2003
thin fil'mpattern corresponding to a preformat information signal fornmed on
a surface of the master information carrier according to the first

enbodi ment of the 30 present invention; Fig. 3Ais a cross-sectional view
for show ng one step of a nethod for manufacturing the master information
carrier according to the first enbodi ment of the present invention; 14
Fig.3Bis crqgss-sectional, view for, show n subsequeni s Fig.3Cis a
cross- sect aﬂqciﬂre afrﬁf' %W%é%ﬁﬁﬁ%ﬁ@%ﬁbﬁ&%‘%ﬁ?% is a

Cr 0ss- secigt@alght BXhbprvinitely takBarsldseduetlis ragihilgdffedticn
cross-sectional view for showi ng a furthersubsequentstep;Fig.3F is a

cr oss- sectdforfdie indermstianpierPraing Mediiubsequent step; Fig. 3G is a

cross-sectional \dgwdO8osioNg Neb as el ter SHRSE e ntd eprdtgrmdt i s a

cross-sectional view for showi ng a furthersubsequentstep; 15Fig.4 is an
expanded pefoppatiion signals ighshengnformasiprpnreporifing medywmt idre of a

detergent ,i s inhi.kited inthe [ Nnf i i i o, the
first gnboa‘ln%é’rﬁmg’rﬁt%edspirﬁls%ntﬂ%%#él]o%%%l.%]iésﬁ;a[r# egé(pr;ér:\%'ga[dﬂ F}F gonﬁ Vi ew for
showi ng omasteaine2inda talaperdfrieshag;m dcaoridance rvaintdt i the Sheesentn a

hi gh-1 evel regi on of the ster information carrier accordin oth

1 2ot embodPamtdon n i dOBAETA RO PadnAlgPaREPES SERCHERTES pPArEHR ew 1 or
showi ng aggfy@y-Talicanekdike heweps aymird10 shaFe tA6CRL gh "Uet 81 tFegions

first 25enb03?‘rrrent_of the present inventi on;'ﬁ‘| .6B is a schematic plan view
for show wFearedialder farmedbnofBatieesn &agh g’f’(tﬁ iHg Segee Hgr oeval a

schematic Qlia j f.ar OMVk & tsher t e j fl.ow
pronoting’s a%él?%g Flg%fbélgsg\%ﬂg%%g{naﬁg%%?& a?ﬁ&?gv&t’ ?%?&g%%eﬁgiéffy, &
f ur t her andiowerl egeflomegtiicon iof ireerdtiesiv prienst imepwlifapethelSlow-levdly. 7A is

a plan view for schemati cally show_n tructure of the master information
carrier acESENHS S8 HMFH d(l)mcﬁa%ei%ﬁc}?' the present invention; Fig. 7B
i's a cross-secti gmlthe @lurkentglahtigh evdl regimis Riljus 7drrdyed 8A is
a schematic plan view for show ng a defor |a%[1ﬁg{ t he rov& grom)tl ng shape

port i b af@GA@Ag t FhehF SRS EhbdHiSRefid r ntion; Fig.
8B is a seheMaa 1R 3n ¥i eurded SsHupd ke 2A04 hinvidk @algleBE @ pefyddie flow
pronoting shape; Fig. 8Cis a schematic plan view for showi ng further

anot her deonsistiing of a muradity efot tFlghagddnes.g. T iis .atBerRigR i ¢

pl an vi ew,f or i f therapiher foryupti on of the flow pronoting
shape; 151Ei éSh \HI s%a ésg(;hée}?naptl cp antl{\%?efv%%r showi ng further another’

def ormati on of t s fdeowher bmper npdlledpedge is thus shaped into the flow

20 promoting portion, when the disk-shaped master information
carrier is washed, as mentioned above, it 1s possible to smooth
the flow of a detergent used to prevent the detergent and
foreign matter contained therein from stagnating at the edge,
thereby realizing sophisticated and clean washing. Also, each

25 of the plurality of high-level regions is radially elongated
and has a low-level region on both sides thereof, thus enabling
highly adhesion of the high-level region, in which the
information signal pattern is formed, of the master information
carrier to the information recording medium. Further, each of

30 the radial low-level region interconnects the center of the
disk-shaped base member and the outer periphery, so that
uniform adhesion can be improved between the information

recording medium and the master information carrier by means
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Fig. 9 is a plan view for schematically show ng a structure of the naster
information carrier according to a third enbodi mrent of the presert6 0CT 2003
invention; 20 Fig. 10 is a cross-sectional view for showi ng an outline of
an apparatus used for carrying out the manufacturing nmethod of the nagnetic
recordi ng nmedi um according to a fourth enbodi nent of the present invention;
Fig. 11 is perspective view for show ng an outline of 25 a magneti zi ng head
used in the manufacturing nmethod of the nagnetic recordi ng medi um accordi ng
to the fourth enbodi.nent _of th I i_nvent kon; _Fi } n view
for shomﬁﬂs 8n86§3iﬁVFaPEegsgggbgrﬁgggkea%ﬁ%ﬁéngg 8?%&{%?#@?& Eﬂg% of the

magnet i zi ngwheaseld0 ragiendithgought kel deglals sdmgogattnt of the present
invention; Fig. 13 is a gersgective Vi e fggsshomﬁn a sjituation . in which a

one-directional RdgReSYREFIRFICIELRME ok thesenkhhagy Rt one d@adtidhedi um
by the magyhaghehl %?’@Hﬁi‘@é’-ﬁeé@@ré%uctidmgﬂﬁﬁ‘bﬂoﬁ@ﬁ:&@ﬂg"@hgébl,”!lt
i g

according to the four enbodi ment of the present invention; 14 is a
perspdrt i &8 poswibde fehbighi @gicuradiedi A§CATS tRatlnéRrarR tdoraFiamad

recor di ngoURdeiy PRARCELZEH1LA. L% 1B Y eBoRbERg AN . 13

Fig. 15 i perspective view for shomng a situation 1n Ich a preformt
i nf or mat i ddski-ghapeids masdest dnfedmartd one cardderon ia enmagnatiigh -develdi ng
medi um by thg manuf act uri ng met hod of the magnetic recordi ng nmedi um
accor di ng¥®8CRe fourth 10 enbodi ment of the present invention; Fig. 16 is
a perspective Vi end @resemtmanvedtions AWoGed atidsuaid @ nigtheld Eoran
information signal is recorded on a nmagnetic recording nmediumby a step
showlQ n ppyufasturiyg I?ei§n§°6@§5ﬁpﬁtF@HQHQ%&ngFd&ggbribing a situation
15 of a magneti zahi.0p RaFketRriRgt A8tRBACOE Ndtle tE driMi 1B ir@oding 1S
transferred and recorded on the magnetic recording mediumby a step shown
in Fig. 1BedEug atgAarddng $ohdiet Pregieadr dmvest ioRomanyfesd uresy toe a
preferred,state_of prefaqr e i i i i carrier
byt he maALFRETGLTeY RepRba 8p TRACHHcHE pe iy T, Hadtly AR AR
the fourt baewbed nertngf atheagpeEsentdd somiddmbolieg. MBBtiks a first a

cross-sectional view for snow ng a subsa uent step; %5 Fig.b18C is a
croséu%ecFFSBaFSvP@ﬁﬁPGWthgﬁFn%uQeF@PP s LhGe Rt LPEHAPRVE™ 19 is a

schenmat i Creh@3Sne@ChASFEY IHR¥nia1cihevrflleds VRO hasl&¢ Andioithatadnim
obt ai ned by the manufacturing nethod of the magnetic recordi ng nedi um

accor di ngstgnehcbablieth SURIHON KAt SEFLaFR A 8shhehr hovat igion of

a base member and also which has a flow promoting shape at a
required area of an edge of the high-level region onto an

20 information recording medium with the information signal
pattern as adhered and then another step 1s performed for
transferring and recording the information signal pattern on
the master information carrier onto the information recording
medium as an information signal.

25 Here, it is assumed that the information recording
medium may be a magnetic recording medium such as a hard disk,
a magneto-optical recording medium such as a mini-disk (MD),
or an optical recording medium such as a DVD (Digital Versatile
Disk).

30 In the case of manufacturing the information recording
medium using a master information carrier having a flow
promoting shape at a high-level region in which the information

signal pattern is formed, the master information carrier is

12



Fig. 20Ais a plan view for schematically show ng a structure of the naster
information carrier according to a conparative exanple; 17 .. ~6rC3. 200
20H is a cross-sectional view taken along a line X-X of Fig. 20A; Fig. 21
i's a plan view for schematically showing a flow of a detergent when the
master information carrier according 5 to the conparative exanple is dried
by spinning; and Fig. 22 is an expanded perspective view of a main portion
for showing a situation in which a detergent stagnates and foreign nmatter

sticks in_the ster_intor ' | ' t t]

xanpi c. | FOLRAIYIPRESS 4 darecch TEkES R IER A4S BonBRHRAT T Ong,
sane ref endreaynWIRvaal sandlthe Prigfterleack ledugliorentss aifsc peaastisrliynf or mat i on
carrier related to the pr%§ent i nvention will pe desg{ibed éﬁﬂﬁ) W t h

r ef er ence 3dkemed @ndyithgs 1930 18vE . RAGHR oFS LSARESGY i Fi%r FkFrier

accor di ng go At §b ErdoslEde RindOte EBLAPEIRS ANiE Jritd@Alon081 ffia s wetd#n Fi gs
| A and 1B Fig. |Ais a plan view of the master information carrier, in

whi ch 2 diadplaaypighe Rognnasy cnde 2169 S arireFifoAni@rMatiog shown
in Fig. | é,ec%&dq_n%_,ﬂ.feﬁ%npfﬂ%ediosﬂ"m% st i nformation carrier 11,

el ongat ed "regions along 1n an approximately radial direction in which a
fine ferromagnetiln tthienaboven fescriptidp, dd thepbniivration reednding

Gi v cunt er SO GF AbBAPBREAE Sopr s o hle B b Sk ™
Cr oss- sectjeopabreirawlel arnmastier, thkobasé imsmisar risshonmagnetic and an
10 information signal pattern formed in a high-level region of the
nonmagnetic base member uses the master information carrier
constituted of the shape pattern of a ferromagnetic thin £ilm.
Further, such a magnetic recording medium may be used that a
magnetic recording layer made of a ferromagnetic thin film is
15 formed on the surface of the nonmagnetic base member.

Then, in the case that the master information carrier
is superposed on the magnetic recording medium in an adhesion
state and the information signal pattern on the master
information carrier is magnetically transferred and recorded

20 on the information recording medium, a ferromagnetic thin £ilm
corresponding to the information signal pattern is magnetized
by applying an external magnetic field, so that the information
signal pattern is transferred and recorded as a magnetized
pattern on a magnetic recording layer of the magnetic recording

25 medium by a leakage flux from the ferromagnetic thin film.

Alternatively, prior to the superposition of the
adhesion state, a first external magnetic field is applied on
said information recording medium to initially magnetize said
magnetic recording layer of said information recording medium

30 and subsequently at time of said adhesive superposition, a
second external magnetic field having a polarity opposite to
that of said first external magnetic field is applied to

transfer and record said information signal pattern as a

13



11 taken al ong dash-and-dot line X-X of Fig. 1Ais show in Fig %
showmn in Fig . 1B, a region 13 ( non-pattern-formng 18 regloﬁ) FB ﬂm3
which the ferromagnetic thin filmpatternis not forned is set lower in
surface level than a region 12 ( pattern-formng region ) in which the
ferromagnetic thin filmpattern 12p is fornmed. The region 12 with a hi gher
surface level 5 is called a high-level region and the region 13 with a

| ower surface | evel, a | owlevel region. The high-level region 12 and the

| ow | evel re

first enb%ag }zggighgpsgggentoﬂt% @ angg hb%i A38 I % aggF&nth's

i'nvention, uch 0~an en the rising

ends defigang nAgnbitgb- reverdpagt e zov. m ng region 12 fromthe non- pattern
formng | owl evel region 13 that is on the inner Q@F'al dlrectlon si de of

the master infor At MeRtdnede 2PV s g they Sase ot r udi ng
ext er nal ')5 §’f’9&%§ hBASLm 3¢l Alandirhetiiren %yd%)sd.n§5tﬁﬂeﬁ\'afs*t%%| ly into an

ar c- shape ow pronoting. Hereinafter, thisS flow pronoting shape is
|nd|catedibﬁoamnéienencgrnﬁweh@NiBHathﬁoféOWéP§0mﬁ§ﬂn9h§hﬁppu9ﬂré@ﬁons in

Figs . e | fordred)¢d FetelolV ey ight i on;
for 20 eﬁ%%%ﬁ 1§v§i raégggtégegh%gﬁsg%ns 5% E%e nu%§é$ﬂ£# t éggggléﬁs I n
which t hefbfmedmagnmm cthdimastidmipforaan ibdpsignadrpatitere i hiighdiyt from

t hose of a act lnf rnatl rrier. Actuall e lLe, the
hi gh- 1 evef-f 88?53’%5“?5%@1 %ﬁlﬁfgy Eeq%%l?%%ggoyoiéfé\nné%%%nded part
of a regi gRaAtRéE M\ghhlehele:v@@lmgi@rpalﬂts&mm dontldated Alightdlyownd n Fi g.
2. As shown in an¢ , ferromagnetic thin f|In1patterns are sequentially

arrayldd ctheekpwntevel e an 46k1Rgasesdo 59 fhAt Spe HHANRLR 9 A6 mat i on
si gnal Sareégg d%n 5erogM§t'é?bfﬁé¥¥bﬁ”§¥§ﬂal$?a%@e%g ibigePtdsfealdr B 9 2,

a hatched portron~correspon to the thirn filfmpattern portion made of a
f erromagneigbh satereely sndhthe @egbedbgl rpcording medium without

adhering the foreign matter can be manufactured.

15 BRIEF DESCRIPTION OQF THE DRAWINGS

The above and other objects, advantages, features, and
uses of the invention will become apparent from the following
description of preferred embodiments of the lnvention with

20 reference to the accompanying drawings, wherein:

Fig. 1A is a plan view for schematically showing a
structure of a master information carrier according to a first
embodiment of the present invention;

Fig. 1B is a cross-sectional view taken along a line

25 X-X' of Fig. 1A;

Fig. 2 is a structure diagram for showing one example
of a ferromagnetic thin film pattern corresponding to a
preformat information signal formed on a surface of the master
information carrier according to the first embodiment of the

30 present invention;
Fig. 3A is a cross-sectional view for showing one step

of a method for manufacturing the master information carrier

according to the first embodiment of the present invention;

14



- 6 OCT 2003 A nethod of formng on the surface of the naster inf_cgﬂ'e{.i%\
carrier 11 a fine ferromagnetic thin filmpattern corresponding to a 2003
preformat information signal consisting of those tracking servo signal
address information signal, and 5 reproduction clock signal will be
described with reference to Fig. 3 as follows. First, as shown in Fig. 3A
a ferromagnetic thin film21 nade of Co and the like is forned by
sputtering on the surface of a nonnagnetic base nmenber 20 such as a gl ass
and a silicon 10 wafer, with a low surface r hness. and hj gh flatness.
Next, as shown i g.3BES £ /T %5 oﬁ?‘é{]ﬁ%r% Sc}ﬁo"fif{%faerrormgnetic
thin fil msgbsleefuant &tdgie surface of the nonmagnetic base member 20 and
then, as shown 1 n Fig. 3C, using photolithography or el ectron beam

li t hogr aphy, the Hgki S€ 15 3 grogsrsecd 1onsdsBHeY fP T SOV Rt I HEReBr m

patterni ng 223 - After, t:etba.'t, as shown in Fig. 3D, by dry etching and the
i ke, thegférrghaéhefﬁc thin filmpattern 12p is fornmed. In this case, the

met hods f or f or ni RYLa h3Df ks rowagsstisectiionali viepgaiarshovindon fwether f ace
of the nong&gﬁegignp%ﬁgazo menber 20 is not limted to sputtering but may
be vacuum® 6%% I on, iFdn pl ati ng, CVD (Chem cal Vapor Deposition),

pl ati ng) and ot harid ypEcas 4 ko ski-lsecitdiomalgvirewhims shBwinigea, fuihemt eri al
of the ferromagnetic thin film21 is not limted to Co but may be any one
of vari ouSUPSEIVeHt FdGR5tic materials 25 no matter whether it is a hard,

sem -hard, or soffjqagpreisG BRbeG-dlectsondl *Seww!f@Naboednly anEietiéng
recording a digital information signal on the magnetic recordi ng nmedi um

For ek@nplsstbsrguend: %%QP7a_Fe-Co all oy may be used. To generate a
suf i ci ent |y Strqng, 1 g0l g1 16 HRYIBLIE 1bnaly 1 Baadk @hdwahg3A #lniape. Of

t he magnetic recordl ng nmediumon which a preformat information signal is to
be recor dedbspofeartaldten:;he saturati on magnetic flux density of the

magnetic material_,sshoyl.d, be possibly larger. [,al ? r ng L sk
having a hi gh 20 Fig'c;;grﬁfvae% 8F€es%éﬁt§'>?g‘§slsv‘ogé‘9%)“gsbéw 8’%’93@3{ % a

flexible gubseduehta dtapge thi ckness of the magnetic recording layer, it
may be inpossible to record data sufficiently if the saturation netic
ey HOWARS

flux Hensity is Aokdndh g fh expendeq PeFSREFE NG Vi t5 r? al
that has Rt 8994 MaNwli8nTstRGAEeR ARl ¥rnat abessgéhenid. thifibitedshd.

the master information carrier according to the first
embodiment of the present invention;
Fig. 5 is an expanded plan view for showing one example
20 of a specific shape of a flow promoting shape in a high-level
region of the master information carrier according to the first
embodiment of the present invention;
Fig. 6A 1s a schematic plan view for showing a
deformation of the flow promoting shape according to the first
25 embodiment of the present invention;
Fig. 6B is a schematic plan view for showing another
deformation of the flow promoting shape;
Fig. 6C is a schematic plan view for showing further
another deformation of the flow promoting shape;
30 Fig. 6D is a schematic plan view for showing further

another deformation of the flow promoting shape;

15



kurther, the filmthickness of the ferromagnetic thin film patter.nsl(ﬁp[,
whi ch depends on the bit |length, the saturation nmagnetization, and the szﬂlam
t hi ckmess of the 10 magnetic recording layer, may only need to be
approximately 50 to 500 nmif the bit length is approximately 1 Eun, the
saturation magnetization is approxi mately 500 enu/cc ( 500 kA/m) , and the
t hi ckness of the nagnetic recording |layer is approximately 20 nm 15 As
descri bed above, as shown in Fig. 3D, the ferronmagnetic thin filmpattern

12p is formed on_the nonnmagneti c base nmenber 20, ichis followed by steps
of forming the hiFgE fells @gi%%f%%%%ﬁ@%&ﬂf@@%}%@%rﬂd a step
of transf giH,a¢y %Qg%h%%al%ftetﬂﬂq_dﬁo&lﬂrd@éﬁih JRH1Y Hecbrdig tb Hooth

curved shape as described below. First, as shown in Fig. 3E a resist |ayer
23 is forsedond emdboddmendnatfi ¢hsadrepemielr@ndiionti ch the ferromagnetic

thin filmpatter P45 fPrired ﬁnpl_ han, i i i

phot ol it hography%z:iL d t’r‘% JTSloke, e rst'e5| $t° ay?r]'L 3 Hz%{do%e%%% oéjnislyﬂfén a
regi org of y-Ne b&r Faagri@i;ic thin filmpattern 12p. Next, as shown in Fig.
3G in a region ere the resist |layer 23 is renoved | ow-1 evel region 12
| ower in surf ace\%’{l&‘elspt Hah & I?ectr?ﬁ"b%tﬁice\ﬁ’éal} &i3h ﬁ"f i%c?“gj?%(f by dry

et chi ng agdrbhpaltien off tae £haw, ppomebons sMape poBtion hecemsd thplta30
resist layer is renovedogiyia%tliquid chemcal. In this way, such a naster

i nf or mat i $hecgecrad emh ndi dd theaPrasent givieddioNiegi on 12 in whi ch
the ferromagneti %61_ i g :il)sr{Anﬁqo%térfﬂn&t]i@ gl hiew 10 fHbwiP iyt and

the non-pattern- m ng evel region 13 are fornmed on the nonmagnetic
base Menbdef2@masdoa ofsdhe dflowhtaesw tdinge hinet of the inventors, it has

been found that if, a | | differ e Fi urface
of the high-Ievel J‘rge'gi‘g%ejfz S ‘?}eﬁ{[gﬁof élﬁag'x I\Jc:;'vev‘:% g\jlogl) regl o% é’uf%eea | east
3 dun, i tah&tn@ﬁrsidlﬁlf@mmnf @fitheadheme ;t(;:tmmdta’mg)mm};i c E)Ihl nI fil Im
pattern 12p with_the magnetic recordin i um e prefera ve
difference d is F¢%o0 30 1S i sfﬁ'ée“}ae Pﬁ%ﬂ‘ evr]eeryg/%rod: SHPHEE raehee{r 10
predet er mope¢nkd W MRy mARARPdAitdHey fSehwe¢ron® ity istiapei;chi ng condi tions.
By transformng the resist layer 23 into a snooth curved shape which

exter¥al |y protrdés i8F dohRShaRfder QiAW EW fifdr SHRNY e
speci fi Caéh%th@i:o d%rfo%rfébtﬁ%p%f' 2 1A R rrﬁgrdocﬂrg Stﬂgi)er;adl us of the

di sk-shap nonmagnetic base nmenber 20 in"a step of Fig. 3F for covering
only the regi on @fig.he® fiey reoEgmetiiew fiar fidhenstiaaldyl Zhawing tthe resi st

e e B R e SR B B g eaped fow
third embodiment of the present invention:

20 Fig. 10 is a cross-sectional view for showing an outline
of an apparatus used for carrying out the manufacturing method -
of the magnetic recording medium according to a fourth
embodiment of the present invention;

Fig. 11 is perspective view for showing an outline of

25 a magnetizing head used in the manufacturing method of the
magnetic recording medium according to the fourth embodiment
of the present invention;

Fig. 12 is a plan view for showing one main face opposed
to the master information carrier of the magnetizing head

30 according to the fourth embodiment of the present invention:

Fig. 13 is a perspective view for showing a situation
in which a one-directional magnetic field is applied to the

magnetic recording medium by the manufacturing method of the

16



Lf an foreign matter and the like exists on the high-Ilevel regi on-%zot;)]f Zhlﬂe
master information carrier 11, the high-level region 12 may not be

uni form'y adhered with the magnetic recordi ng nedium Then, the naster
i*nformation 25 carrier 11 needs to be washed. The master information
carrier 11 may be washed by a general nethod, for exanple, a scrubbing

nmet hod of scrubbing the naster information carrier 11 with a brush or
sponge to renove foreign nmatter or an ultrasoni c-wave washi ng net hod of 30
di pping t r. [ ri | ot ey.cal
such as oHEgRBELE ~eBpPaTHs RBaTahTAGEGRAAD o IS st SRR
mast er i nb6r thei presantti anvebtieonwashed by such a washi ng net hod, naster

information carrier 1 eeds to _be i ed .and_cl ear.ed of, t detergent .
Ator bei ng vashEdS-( 14 e RE PREGHHEE AP APF, SECRE AT SRBUTE < pi n
drying nephgdtBa®iohobat A NBaghe tlc arddaiha i@ ated um efEyfe 10481 Nat otid h the
foreign matter the detergent stuck to the surface thereof. During the step
of dryi ngdireckienebyi af siteRt SHOWEadn EL9t118dd renmpving the detergent from
it, mnute forei et .C i i t ; i £si de at
the 10 inner rad?‘glgrrgggeigf Q%ée‘iﬁ?gﬁ#%%gfi%ggﬁ%%o@go%ﬁrt?%&ﬁst

whi ch t hi $nedhéchan peefoamaftoimEdrinatdonheigmadt i scireas felrawdpemdobt i ng

shape 12a_of .g. _an_ar e i r rpal |y

oy bi 11 ngerREaPasPh AgrerneheS e dPbEthd AR byl ! ManubadrianY | |
an expandadtRedsee thievitayh el & aechmliinygmadstimtac afr dimgriont pe flowmrthwher e
t he residing of the detergent is ingjbit d. In a hatched region within the
hi gh-4%vefmPegiBRTE2O%hitER PrESEAdes PVARELRBFmal direction with respect to
the lowlevel regign 18 i af PEABFethevé icMBERES difedt 1od 11 PsBOwadld ern
12p, which is a shape pattern of the preformat information signal. The

i nner radhasitnatdpnt he Whiarh epeinfegmaficr siovrpded st FecoFeeth cdurved
flow pro i a .10 0 .S ~hAdi.cate y Qr oken |i ne.
In spin %é?ﬁ%:ﬁ?hggfd‘f)%\av%g @Fag'ﬁglet%%rgeéléegcg&rggho%%gi Heeissdrface of the
| ow- | evel regi onFig.t bivdrsda tdes ciipstiiden view fenlidescuilbdogi @siftuarhime

t f the di sk-shaped ter inf i ' _ Thi | 4 of
Che dd orGEnt BJBEIARFAOH PEEEoFBAly BASc CPRPoYA Ct KBS, ARCaFmanasEy °
| ow | evel s1§8a0N1i43tbeh¥eeprédecand gheteryddd ragitiies mhgneAlitthaegortdiad | ow 30

14 which nag hit_ the high-level region 12 first hits the flow pronoting
portion 12ad3umt RE AnSEPPr §BPHP d8gE1% nilSif| ow pronoting shape portion 12a

I's snooth curvedpghapegh §¢ bLhalkhamatievailalyrahg fof showinMonemaldy v
wi t hout stagnation.” 23 Therefore, it is possible to surely inhibit the
occurrencefoé preafesrgdnstetagndt eFefermasn rsgoxddRIayishodn Mas tere

Corrpai’d' Sofngémlﬁoﬂfczﬂr_gielz%y the manufacturing method of the magnetic

recording medium according to the fourth embodiment of the

present invention;

Fig. 18B is a cross-sectional view for showing a
subsequent step;

25 Fig. 18C is a cross-sectional view for showing a further

subsegquent step;

Fig. 19 is a schematic cross-sectional view for showing
a magnetic recording medium obtained by the manufacturing
method of the magnetic recording medium according to the fourth

30 embodiment of the present invention;
Fig. 20A is a plan view for schematically showing a

structure of the master information carrier according to a

comparative example;
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Here, the conparative exanple wll be described below 5 wth refegegge £ 4
Figs. 20 to 22. Fig. 20Ais a plan view of the master information carrle
of thé conparative exanple, in which a display region V3 indicates an
éxpanded main portion U3. Fig. 20B is an expanded cross-sectional view
taken along circunferential a 10 dash-and-dot line X-X of Fig. 20A. In a
master information carrier 41 shown in Fig. 20A, there is a | evel

di fference between a high-level region 42 and a |low1level region 43, in
whi ch hi gh-1 evel gienl Q0dsl 8 bRIRIsBCEEORATDONEY! fakdih iddgnPAl N 42p
(hat ched regi on) iI'ch corresponds to the preformat 15 information signal.
In the ca¥eXdf ofefdiadi 2§At;he preformat |nformat| on signal on the rragnetl c
recordi ng medi um_ysi ng.,the master nfo rier. 4 g
irregularity in iflésg'sgrlfja%ea} pﬁ'ﬁlg \é’ii ?ﬁ’%t"}%%r daﬁ_ Ye\%lrelpa!h |%f#L and a
magneti c 3@ megetdrfentedhem Bﬂeim:stétt@hﬂyrmahrmkemﬂrm iacdomiimPB i s
degassed to provide a negative pressure sgo that the resultant, negative

pressit e $Qctthen conPagdtivifo SRRl Jriedhied fve sMIRGS @@%niform y
adhere the high-ljayel Jegion%.auhdde JRHRId GV Al e Easm 51 with
each other. In this adhesion 25 state, an external magnetic field is

appl i ed, phetdop forrsiering @esieeetdpﬁgiltl H@liﬁeﬁﬁmrg‘?ﬁbrﬁ‘ﬁgftﬁi%ﬁ gnal

correspondi.ng ’ fd 19 i&%tzr nrr%g{]ﬁt
recordi ngghg efP%o%L@t%hteng%%%t%&gtéﬁgcg‘?{d:{r?f medi um g’{& 21 schematically
shows f| owcebrdidet dogehe wompada thlve raarsmfprler .nfornat i on carrier 41 having

car i 41 1S 1ot BaFhaoh oSt 14 cANBReEREE BF And N EEFERY e

det er gent +peesaiie Hefl@ne@Nheinedfalishe master information 24 carrier 41
noves in the radial direction as indicated by an arrow 53 by a centrifugal
force. However, since the high-level region 42 and the |owlevel region 43
are forned in the T 8sd BHON : NTeHl t for the
detergent to nbve toward an outer periphery i nformation
carrier 41 at a inner radial edge 42a near the center of the master

i nformation carrigr 41| I e hat

t he eltrl%e 42a is fﬁr?rfof Piyotéé%%eln gl%l érﬂéggﬁéérng%éﬁaeilr%oerg Icu arltvmth
respect te@edadiedeebi the qﬁréémnf Iiowe:rft:itd"re widilebged¢sciheedforlow Wit e
foreign rratter contar ne g he detergent is liable to stagnate at the edge
42a. Fig. TeFerase e &r‘r’ " 0¥5sf the foreign matter. In front (inner
radi al side) of the edge 42a approxi mately 15 perpendi cular to the .

hi gh-1evel region 42, a stagnation regi on _54 occurs in flow 53 of the
detergent in the |owlevel regi , regi on 54 stagnates foreign
mat t e, 55. O thus stagnating foreign matter 55, foreign matter 55a stuck
and residing on the surface of the high-level region 42 is 20 especially
probl emat i cal Ay sfttausitgirematt armaster W?@%ﬁd@%@ﬁaﬁﬁ-%l@@qqrqir%ssr bl e
to provi d i e lj o€

magneti c r’%ﬁ?gne gggrgé%ﬁg&? Jf"’%ﬁ@ %{3& ge pﬁé’% \éﬁr zrralcgéo oﬁewngglnetr c
recordi ng mednumlﬁl arighelpi oe afphahtnevierg of the magtfear e ndformat ix/m

hi gh-1 evel region 42 in. the i nfor ccarrier 41 . A y)
during dr {@&gUSE eﬁn%lcahcf’egg ﬁ‘f" aF?aniZ{ lﬁ@drctagr?ts 8 ?’é&a&g%?gﬁ#qjt
| eavey § hep@%‘t@b@leﬁl.orAéc_gh@w&nin Fig. 1A, on a surface of a disk-shaped

master information carrier 11, elonga_ted regions 12 along in

an approximately radial direction in which a fine ferromagnetic
thin film pattern 12p corresponding to a preformat information
signal (hatched region) is formed is provided along in a

30 circumferential direction at a predetermined angle pitch. An
expanded cross-sectional view of a master information carrier
11 taken along dash-and-dot line X-X' of Fig. 1A is shown in
Fig. 1B. As shown in Fig. 1B, a region 13 (non-pattern-forming
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rnatter at the edge of the high-level region in such a master inf i;ﬁ&
carrier that has the high-level and |owlevel 30 regions. In the
information carrier 11 having the flow pronoti ng shape 12a according to the
first enbodi ment of the present invention, as described with reference to
Fig. 4, an 25 anount of stagnation of the detergent can be m nim zed,
thereby inhibiting sticking of foreign matter during the washing step as
much as possible. As a result, the high-reliability master information

carrier 11 can he provided. 5 Accordingl [ S equent. step of

magnet i calrleﬁiﬂng_ng-fr’erwrmﬁﬁ‘ tihe ﬁw@%’%mq dLLﬁ' @?Q:Itefrrnorﬁst H’é’tn‘_ast er
informati @R aRE HQ skl AWt g MREIRIdEC TRl diHXh B Gdglor 112 S possible
to provide uni form adhesion at a high accuracy between the ferromagnetic

thin fil m(pattexn-Earming wegionyi §h-vhevah theyferropagnetimetvby felin
recording_| 0 iC i i

hi gh-reli ggl%l)ﬁ%%)? %%%nq:s‘t ?@glﬁgébrgﬁﬁgg ﬁ?ﬁgggh e @o%%gggkéfaa%ves ows
one exanplie ehldedpechiigh-deapd ovegtibe a&hdwtbheoregioy Llhapktipor tiaweri2a in

the high-level region.12. A 15.dash-and:two-dqts .ljne i s. straight..along a
t angent oF’ué%aé’recggrv&dﬂdat Pf@wééﬁf’gb]' Bfg?ﬂg'did@i}?srhja%r}éaf%% eéreg?jlh rlréti on
carrier lingRthedieat-@evalr @digabndilBesté ofothie®) ivfa tiunmbigie stk arast er

information carrier 11. Dash-and-two-dots lines b and ¢ indicate extended
lines of P@MPed s 12b and 12c respectively 20 in a radical direction of

the high-level regj @Rii2siFsRthdddinlindtabe 1Y preehitoNsvert Y6 duth

dash-and-two-dots [ine a and dash-and-two-dots lines b and ¢. Mindicates a

m ddl 0 poiant eod 4 2eqferitther@isdnsmends defdinirgl the igh-deyedts a and b is
i ndicated_in.,a_st t.h it .has er. d iU I _goes

t hrough t P@tﬁle&'&l'?o% |lr11)t% Iéeagnl %I slazt %@ntﬂ{% l"tq{“}ule p%gstﬁeqlélnﬁﬁn‘@idgotal rsbqi ine b.
Furt her, aepemt ragiancli28Ratsis noh ddteednneraratidod dheeéctiohaside cehter Z
and a radius r2 and goes through thi m'flfll.e Eoi nt l\q[a,‘gd S ta%}ge t to the
dash- and- the-Bas EeF Her rmafetir carrderyll &5 SORBPE 1HET & ARM%e™ ffR% poi nt
M and t he peeRt@angl XNtd@alare (Howdiel SRl idiaA (dEhertdfon Isilde),~ 1S

arbitrary but practically is 1.5 to 4.0 preferably. I\/brefgarzeferabl%init i's
2.0 t¥5 3. sremi§icaldy Andosen ARG ShaRGhEIoNsRFPMBE18Y - + KL NAlF may

be arbitr %'hg.s £8ow p}:gﬁéf:%ﬁ?ihgﬁéﬁé’11§%&'@@a%e@1%aﬂdré¥éﬂ‘@ﬁ@e Qfunidid1sane

| i ne but may not be”so. I's case) the shape of the flow pronoting
portion l12&aat the inner radial edge nay be, besides an arch, any of 5 part

O ot1 LPoe, 2 BSHALR, falIet 9RO B ALSE. S R 18T
simplified (deformed) for convenience in description; for

20 example, the indicated dimensions and the number of the regions
in which the ferromagnetic thin film pattern 12p is formed are
different from those of an actual master information carrier.
Actually, for example, the high-level region 12 is provided as
many as 100 to 300.

25 An expanded part of a region A of the high-level region
12 shown in Fig. 1A is shown in Fig. 2. As shown in Fig. 2,
ferromagnetic thin film patterns are sequentially arrayed
corresponding to a tracking servo signal St, an address
information signal Sa, and a reproduction clock signal Sc in

30 this order. 1In Fig. 2, a hatched portion corresponds to the

thin film pattern portion made of a ferromagnetic material such

as Co (cobalt).
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curved shape. In an exanple shown in Fig. 6A the flow pronoting $8a@&l 2003
Is made of part of one arc. In an exanple shown in Fig. 10 6B, it is nade
of part of an ellipse arc. In an exanple shown in Fig. 6C, it is made of a
par abolta. The position of the flow pronoting shape is not necessarily
limted to an inner radial edge but may be any other edge . In an exanple
shown in Fig . 6D, two corners of the outer 15 radi al edge have a shape of
the fl ow pronoting portion 12al which is rounded for chanfering. The
corner, at which

detergent, can b r ge?ﬂ%m%pg ?ﬂe¥§828F$§§§% %f g%geﬂag%%?Leﬁggy

preventi nmﬁﬁﬁﬁmmtdaa:rriéxomlshl £khagr entbniagiat 1w tatint fe1A0padgernFig. 7
shows a structure of the master infornation 25 carrier _according to a

second emFRATRTROMINGEDARERE OFRIEMP LR 0D FLdhal FPRAIFLER%IPLL he
mast er i nfygdml gy rrr&%ferw Ay | aa@d&@s%yih@akaatysnl aﬂgﬁaiesaﬁa 9

expanded mal n portion shown in Fig. 7A, on the surface of a
shaped5nmasteprodifetien icwaasdomalidvildl bagieseriked vddhgzefesenge tO
circunfer tla v ed at a predeterm ned angle pitch in a radius

di rection éﬁbhdiﬁﬂ$éﬁ° TWHe ferromagnetic thin filmpattern 32p (hatched
regi on) corresporeingt| cas hehgwefir g BRqr eafeonomagnakicsthbnnédlmFi g.
7B shows an expanded 27

Carrior 35 BRBR G Girgaad i L 1Ra Lo oFPRE Y PPuREEtgS A Re b SRBRRS n
Fig. 7B, a&# e0ndhmdgndidi: PlskeMembeiMR00sti€ni £4)a igl adisi ahdt Aesilicon
fewommnM|ctmn Ilmpatternis not fornmed is set lower in
10 wafer with a low surface roughness and a high flatness.
Next, as shown in Fig. 3B, a resist layer 22 is formed
on the ferromagnetic thin £ilm 21 formed on the surface of the
nonmagnetic base member 20 and then, as shown in Fig. 3C, using
photolithography or electron beam lithography, the resist
15 later 22 is exposed and developed to perform patterning 22a.
After that, as shown in Fig. 3D, by dry etching and the like,
the ferromagnetic thin film pattern 12p is formed.
In this case, the method for forming the ferromagnetic
thin film pattern 12p on the surface of the nonmagnetic base
20 member 20 is not limited to sputtering but may be vacuum
evaporation, ion plating, CVD (Chemical Vapor Deposition),
plating, and other typical thin film forming methods. Further,
the material of the ferromagnetic thin film 21 is not limited
to Co but may be any one of various kinds of magnetic materials
25 no matter whether it is a hard, semi-hard, or soft magnetic
material as far as it enables transferring recording a digital
information signal on the magnetic recording medium. For
example, Fe, Co, and a Fe-Co alloy may be used. To generate
a sufficiently strong recording magnetic field regardless of
30 the type of the magnetic recording medium on which a preformat
information signal is to be recorded, preferably the saturation

magnetic f£lux density of the magnetic material should be

possibly larger. Especially for a hard disk having a high
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5 surface level than a region 32 (pattern-formng region) in which the
ferromagnetic thin filmpattern 32p is formed. That is, a high-léﬁeﬂfﬁéﬁmon
32 and a lowlevel region 33 are fornmed on the nonnmagnetic base nenber 20.
According to the second enbodinent , of the rising edges 10 defining the

hi gh-1 evel region 32 fromthe |ow1level region 33, an inner radial edge 32a
of the master information carrier 31 is forned into a pol ygonal shape
consisting of two straight lines protruding externally (in the inner radial

direction), specifically a wedge shaped flow pronoting shape 32a. e of 15
the two | CREFEVe FOTSS Q&OﬁéF%§ﬁaB§ ?QOQnO%xFEﬁ%i%/%} Gh ﬁltféddﬁ]ei he

hi gh-1 evely;5§0LAR 32 1bBgbNih1WRABE sSHAPENe | highe 6£6 Iriy¥ DM gl o AT €€S
in structure with a straight line (which is indicated by a broken line in

Fig. 7A) At sayomeedpes stifid & dit die@rgl Sfatiah suiicdentdoddattihen carri er
31 and th s 0, f ' Lh1L,0Ny 3 [&S case,
the ot at eSARERE R plgnbBeg £ Uk BEARILY e NoTo RO hafle BT 8 ol
convens engachn aexalgmedtiico ma teari adx ey te hasn ndte lgissertdiaond .8nd',t he nunbers

of the regions in_which the ferromagnetjc thin filmpattern 32p is forned,
those 25 g’l’f@\ﬁ?qaﬁlﬂl e &Teésdi%fhfaé’rngmrb ?ﬂr'orﬁst NSE 'of an actual master

i nformation carrimirtriat Ualney £iher tBxekBkes bhetié delmmdgiegiontdh i s
given as many as 100 to 300. The details of the ferromagnetic thin film

pattern f&iHad pattern HiZgh- hiah depesiomihe fhd theeRedof ¥ ning 30 the
ferromagngtice L0 f 'rdaar%gésifez%fdtgggﬁr,i LA;@ SHd aca Ptk RTRENGL base

menber are the sane as t wth the first enbodinent and so are
om tte@d | magueltdcareonrfiseg Ryer 3maygnly meed et hedapproxtnatey 3t
surface | eve f the lLowlevel region 33 |lower, t.han that, of th i.gh-1evel
regi on 32 &n O‘?Wﬁ‘tl &he[%éﬁgfe&%ﬁﬁbstqureodﬁén%tf&yo? %eliﬂ‘lggsr?ﬁu%\?&l%ﬂagi on
32 into amaet@e izedfionaie appreaimatslyh®Ge enfutdwe (500skAbme ol nere (see
Fig. 3). That is, a resist layer . is forngd on _the nonmagnetjc base nmber
on hi ¢h RS HORSSAGNERS MAFHTEHT IR GRREGIS LAY SFo P E G (TR LH, 70
photol it hegraphy and the |ike, covered only in the high-level region 32.
Next, the |lowlevel region 33 in 10 which the resist |ayer is renoved by
dry etThing and A dasaribedtalinate + AhSheridd Fig sitFaddd evel with

respect t%e&&%magnetic thin f£ilm pattern 12p is formed on the
nonmagnetic base member 20, which is followed by steps of
forming the high-level region 12 and the low-level region 13
and a step of transforming an edge 12a of the high-level region
20 12 into a smooth curved shape as described below.

First, as shown in Fig. 3E, a resist layer 23 is formed
on the nonmagnetic base member 20 on which the ferromagnetic
thin film pattern 12p is formed and then, as shown in Fig. 3F,
using photolithography and the like, the resist layer 23

25 covered only in a region of the ferromagnetic thin film pattern
12p. Next, as shown in Fig. 3G, in a region where the resist
layer 23 1s removed, a low-level region 12 lower in surface
level than the high-level region 12 is formed by dry etching
and the like. After that, as shown in Fig. 3H, the residual

30 resist layer is removed by a liquid chemical. In this way, such
a master information carrier 11 is obtained that the high-level

region 12 in which the ferromagnetic thin film pattern 12p is
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hi gh-l evel region 32. After that, the resist layer is renoved by, e.g. a
chemcal. In this way, the master information carrier 31 is obtaTﬁe@gfﬁﬂm
whi ch the high-level region 32 having 15 the ferromagnetic thin film
pattern 32p formed therein and the | owlevel region 33 are forned on the
nonmagneti ¢ base menber. By transformng the resist layer into a pol ygonal
shape consisting of two straight lines that protrudes externally ( in the
inner radial direction) in a convex shape within an inner 20 radial portion

of the di sk-shaped ponmagnetic se nber, specifically a,wed shape in
Che Step RORL MY FRE MORESRECSER TOURIAG NGV T hevebr ToRtERers caFRIn 111 m
pattern 32nhyed®OX Othé NRShAdGYetié bas®OREhbEL 20.formthe wedge- shaped
fl ow pronoting shape portion 32a at the edge of the high-level region 25

32. In the step ohsd® yarpktheinhstenseAbseassbon @ff (ther 13yensorsnpit t he

det t .40 j i i t t
Y e e R b A G T R

agai nsb whiheh, suihfacedgt the 30ighabsvel neelgiomn ol? hand| thaprofiotheg portion

32a of a pol ygonal_  shape that, protrudes_exterpall e wed shape,
Shus i ni RO TP Taaaom L1 LeEgRaston it T hd sieasiihe toogiEotntl
Accor di ngladhdre ttige sEdseoiegie i€ ptivin rBghetpattéynt 1ZANSTELNI tige t he
preformat infornmation signal fromthe master inforgation carrier 31 onto
t he magnefMagnelcks diskf affediun s MoLs; BF@fFGaEiﬁ’f 5)?"&? é%ﬁ%‘?’ée?%

forromgng i U ed 1461 iy Palies m g, ofs e Bhab-dougl pecson 3@ gnd the

magneti c recor ayer e magnetic recording nediumw th each other

As a tesulnpedsfeermiped a1alalsi PYtapnRapriate e eelartgnacthe hodagtering
provided.égﬁﬁ{ﬂfb& se, the shape of the flow pronoting portion 10 32a of
the inner Tadial” edge may be, besides a wedge shape, any of pol ygon
consi sting of twBYyithressformimgy dkefmysiast layprd3 da¢s & smeorthl ¢yreed no
matter whet her t e(gggle betmf n those lines is an acute righét or gbtuse
angl e. | n %R SOV A PTEAITHR +Tq%/%$%NE%iW%P%% pe-9%25%a is a
pol ygon canfidxt irgaodl tanas) | aspditi@eBly olit flamnabe Wltap@gie.al N an
exanmpl e shown in Fig. 8B, it is a polygon consisting of two straight |ines
form by afligRUSOMRF ethe ntakl ek bl %WT‘?PW%‘? HEMAGnEElQ %%T?gpn
consi sti ngheifnd0Wo Shr 8l ghtpldNesi.g.| BrapoPXAeRd L1 SO GMLY Rl 8eg8bn bt is a
pol ygon 20 consisting of two curves which cave in, resulting in a convex
shape as ahghdlexromaanadiic tthdnpfdim BALBETR 2D WththRorRRGSEhb@¥eT s

23 using photolithography, it is possible to form the arc shaped

flow promoting shape 12a at the edge of the high-level region

20 12.

If an foreign matter and the like exists on the
high-level region 12 of the master information carrier 11, the
high-level region 12 may not be uniformly adhered with the
magnetic recording medium. Then, the master information

25 carrier 11 needs to be washed.

The master information carrier 11 may be washed by a
general method, for example, a scrubbing method of scrubbing
the master information carrier 11 with a brush or sponge to
remove foreign matter or an ultrasonic-wave washing method of

30 dipping the master information carrier 11 into pure water or

a chemical such as an organic solvent to remove the foreign '

matter.
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Rot limted to an inner radial edge, for exanple, it may be formed at any
ot her edge. In an exanple shown in Fig. 8E, two 25 corners of the 6o0€®r2003
radi al edge are chanfered and tapered to provide a flow pronoting shape
portion 32al. The corners, where an eddy may occur in the flow of the
detergent to stagnate it, can be rounded off to inhibit the occurrence of

an eddy, thus preventing foreign matter fromsticking. 30 30 Fig. 9
shows a structure of the naster information carrier according to a third
enbodi nent of th 0 | e tes
the master inf or?‘aét | orﬁncf:ﬂaer p?aeérp?f Jﬂ‘xfc?ren}%tnj(f:og{ n%rrera [ ndlvg%st es ttﬁg

hi gh- | evelsuhr agwashlagrmé’ehedcenm aJnfaﬁ:}maUMma:ae:rielrellemeeammmt ic
thlnfllmpa er t edre i_O ,..and a reference _nyneral 63.indi cates
Lhe I ow | PRofELed; S citas Paothe dets sinte: B LEIRg Enatannahs | n
whi ch pl Uhﬁlslt@xeﬁn%rhaelbhg&afﬁy@f ma§obenEriled 8Rta $p1inNdyhi 6l nid¥nod
preformat information signal is 10 forned are radially arrayed in a

noder &% e ©fr voFadtiage 145 ot | LighaRechtto Zemosiowrdathigy With thee
hi gh-| eve% \%nﬁla%e%a ee)ﬁee&ck @ dw t%c Es‘?h%fa[&p il ﬁ/e%fTh' S

enbodi nmen sui table for I'p or mni- type o
magneti c recor di mumiedy whe Iste.mlcsf ol red stzhe anamralre Js‘rﬁaqmnhtfimw 15

pronoting port [ on 2a_i.s for an, | Janer L al ge he hi evel
region 62° qcagg TERRY ?g% &SRS éld: %598 poql eq“oqrhers
are the Sﬁﬁ‘tt@ﬁ: bb@ﬁ:@.i@zfedt He fthesaeaaﬂgaﬁcomdyepdv@siimtseﬁweswtotmé t ed
here in explanation. 20 Fourth Embodi nment '

A d fact t hod of
a magheti é-nP@c,roFaiiiLlalrﬁé%ﬁ%lﬂfaEE%rlﬁr% eyed anéﬁlf’ﬁmﬁ &éﬁgr Icﬁgqq:ﬁgs$(r)esgnt

i nventi onyiildh BRidesggé Rath bRl ewankEBrh8h el s & Hed shBB tRScEFd8E Niifow Fi g.
10 shows an outline of an apparatus used for performn the manuf act uri ng

met hod of priemord@getshaneeddaliafy fed uR GRS ishabeo tRHtes | n
T o S FPN S e
nmet hod, aagagweh casrqmsrsdmiga Jayer I b made of a ferromagnetic thin film
el nlJYS made of COFi%n.d 4:[ hles lallnkee}?pnaﬁ[ eed Spué’gs%)ceect:lfvea view for showing a
state of an main portion where the residing of the detergent
is inhibited. In a hatched region within the high-level region
12 which protrudes in a normal direction with respect to the
low-level region 13 is formed the ferromagnetic thin film
20 pattern 12p, which is a shape pattern of the preformat
information signal. The inner radial end of the high-level
region 12 provides the smooth curved flow promoting shaped
portion 12a. Flow 14 is indicated by a broken 1line.
In spin drying, the flow 14 of a detergent occurs on
25 the surface of the low-level region 13 toward the outside of
a radial direction from the center of the disk-shaped master
information carrier 11. This flow 14 of the detergent passes
with a less resistance through the radial-shaped low-level
region 13 between the high-level regions 12. Although the flow
30 14 which may hit the high-level region 12 first hits the flow
promoting portion 12a of the inner radial edge, this flow
promoting shape portion 12a is smooth curved shape, so that as

shown in Fig. 4, it flows smoothly without stagnation.
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31 donut - di sk- shaped nonmagneti c base nenber |a having a central hole
lal formed therein (see Fig. 19). A reference nuneral 2 indicates §W9ET 2003
di sk-shaped master information carrier which is superposed in arrangenent
on the 5 surface of the magnetic recording |ayer Ib of the magnetic
recording medium 1l so that it nmay contact therewith. This master

i nformation carrier 2 generally has a larger dianeter than that the
magneti c recording medium 1l and has a high-level region 2b and a | ow 1 evel
region 2c provi ded on a nonnagnetic 10 base nmenber 2a and a pattern of a

f er r onagn&tieEefiane £ tmlsdPese +eiporRlistFaly dRdibditothet PEFUSTYREE 9Br ned
o ; e \ . .
on the sutfa&fePheh gsqysgq{&;sﬂee?/glﬁr&ieh% shchsse shibén 1W¥he%ﬂéﬁxg%§?tﬁé er

informati on carrrer e naster information carrier
first enbedampite afhdiastdd. i nformati on carrier 31 15 of the second

enbodi nent, or t mast.er i r i rLrier f | |.oent .
The high-level r g"ailben' Z'L‘glecf):r%&n sa%%;t&g’%t %Qt ?ﬁ'ﬁi g%}?eeérf?%%%%%&g%vgﬁw. A
ref er emce witterralfetrdnud ctad asigs dixk twlaer for hol di ng the magnetic

recording medium1l, which the disk ho)der 20 .3 has at its_ti chuck 3a
for aligning and e di4ff tHe FayifRt i B9 dFHy metﬁnjffﬁ&t%e?l} in the
di sk hol defar3-iiex BEO¥hEEeompPatatelé Ndkdifh Be 3 Vg BhcanaLeh Laf asegidd t he

central hole lal in the magnetic recording nedium 1l and which has its one
end connedt3ednddcat@syadsiaxpandad Maiys martin Ut dilen®® isheMegassi ng

duct 4 1S JRANAG LAMASIAG AN Ay A FRRP Tl sl G PIPVI de 2

negative pressure state in a space between maghetic re I ng medi um 1
and the nasistr-and-ctatatliiore XaXr'i ef Pighr 308h t e & medtery Indarmitiont he

ok Dol der, 2.t LS SIRSRL U0 ol B den bt lAanlop it act
that the mRARRISC a adahdileyerediediioh BRYahd supewpbseel aredhen st ein
| ormati o A gk 28817 gRSY AP Hhea 4 £e2 88381 tntn £11m
pattern 42p (hatched region) which corresponds to the preformat
15 information signal.

In the case of recording the preformat information
signal on the magnetic recording medium using the master
information carrier 41 having such an irregularity in its
surface, the gap between the low-level region 43 and a magnetic

20 recording medium 51 indicated by a broken line in Fig. 20B is
degassed to provide a negative pressure so that the resultant
negative pressure suction and an atmospheric pressure are
utilized to uniformly adhere the high-level region 42 and the
magnetic recording medium 51 with each other. In this adhesion

25 state, an external magnetic field is applied, thereby
transfer-wise recording the preformat information signal
corresponding to the ferromagnetic thin film pattern on the
magnetic recording layer of the magnetic recording medium 51.

Fig. 21 schematically shows flow of a detergent when

30 the master information carrier 41 having the detergent stuck
thereto is spin-dried. When the master information carrier 41

is rotated at a high speed in a direction of an arrow 52, the

detergent present at the center of the master information

24



32 the surface of the master information carrier 2 is there the_

| ow-1 evel region 2c except the high-level region 2b, so that the nagngﬁféﬂm
recording medium 1 and the naster information carrier 2 can surely be
adhered each ot her by degassing the gap 5 therebetween through a degassing
path formed between the | owlevel region 2c and the magnetic recording
medi um 1. A nagnetizing head 6 is subjected to initially nagnetize the
magneti c recording layer |b of the nagnetic recording medium1l and also to

transfer and record an 10 information sjgpnal fromthe er._ipformation
carrier 2 SGRG&het ddERs 1B R d’?%‘gl#eo‘i?{ﬁﬁ‘i?l%iis rﬁi}e‘f?% PHhe2 6, as
shown in RByGowl 54 Ay exad@herifidfabUedr@e structure that a first nmagnetic
core 6b made of a ferronmagnetic nmaterial is disposed opgosite to a second

15 magnetic core Bewgvephestnee Wae chlgh- hevel ofreglorrédnapdethe nateri al

and whi ch 5, PO Eh s WA £10-08n TRSHEDY 0L NGl A AOE 2T

magneti c Circui avi a gap when a exciting current is
appl i esl t wddrelent ndi N tb6d d ddiffgeuflituxfoac thesdaterpgengapo tmové owwardr om

the first ti 20 senj -sphere.6b to_th d ti
Serm - Sphe SUEEE FROPIRF R P BWTESEAR AR RETORnES FORF of LtRb Fur r ent

applied i Snmeraadall b8gdisRchear e e tetalagthd dx teecinforigatidn be
changed. In this case, an arrow D indicates a direction of the 25 interna

flux occurdduFdedn 4hdinkhrebighcdreedcrediphctes dhigndsceedRenel Bakbhge
flux C oCasS ddbd A3 O | Ab St Fifhrddna bEtanase ddgé as shown in

Fig. 12, the gap 6d of the nagneti zing head 6 has the sanme arc shape as a
trackldg seapedfiiculactwith (Testpaat thoajpedizegtdbnt RE the Hlovhef hHeael

ot mtor) g HpIREERR HURP8, AR Gtk BB Bysund e o
di recti on eftexrgagneis clidtele toraragmatatat hehe83dge gggm 6d is al ways
perpendi cular to Fq]g t2r2a(S: onr/]vg %ﬁgnséargeﬂaetcj:[oor{ %)f the foreign matter. In
front (inner radial side) of the edge 42a approximately
15 perpendicular to the high-level region 42, a stagnation region
54 occurs 1n flow 53 of the detergent in the low-level region
43, in which region 54 stagnates foreign matter 55. Of thus
stagnating foreign matter 55, foreign matter 55a stuck and
residing on the surface of the high-level region 42 is
20 especially problematical. Any foreign matter stuck and
residing may make it impossible to provide uniform adhesion
between the high-level region 42 and the magnetic recording
medium 51 or may damage the surface of the magnetic recording
medium 51 at the time of adhering or the surface of the
25 high-level region 42 in the master information carrier 41l.
Accordingly, during drying to remove a detergent, it
is important to take care not to leave the detergent or foreign
matter at the edge of the high-level region in such a master
information carrier that has the high-level and low-level
30 regions.
In the master information carrier 11 having the flow

promoting shape 12a according to the first embodiment of the

present invention, as described with reference to Fig. 4, an
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so that the ferromagnetic thin filmof the master information carrier 2 is
magneti zed perpendicularly to a tracking scan direction of the =6 0CT 2003
recording/ reproducing head in all the tracks . 5 That is, it is nagnetized
i*n the sane direction as the |longitudinal direction of the head gap of the
recordi ng/ reproduci ng magneti c head. Next, a process for transferring and
recording the information signal corresponding to the pattern shape forned
10 in the master information carrier 2 on the di sk-shaped magnetic
recording medium1 will be described. First, as shown |n Fig. 13,

rotati ng BREURERESTAINGHOMOE the dedprged trean wlﬂ&&%é?gc t:i'{i’iﬁb%? ng
medi um 1 ?.Hhﬁﬁﬁ.%.h%' s ER 1 hBeo Feesed { 6n ATt RArdRE #He kyadiing hagentral
15 axis of the magietic recording nedium1 as a rotar}_/ axi s, the magnetic
r ecor di ngakayech|ds gossidleagndsia nestditdi fjendtghmraliabbhbtyimastidwnal |y

magneti ze b .ar in Fig. iy 1 al magneti zation). Next,
as shown gﬁ%EFé‘g%%B %ﬁﬂ%%ég'\gvéﬁ esb(%r |p:pl)rt%|vc(§'r?%°{by 20 initiating the
degass§ ng appar atdedrddinglyt helnres taartbsafummintstep ot magneXiasmldly gned with

and superposed _on the netic recordi medi um 1, the_master infaormation
carrier 2%F§n8§65§§'§‘§ gﬁgoﬁﬁﬁg‘?ﬂ@ag@rﬂﬁ%m o 480t FhgM ?\é‘larsgcer

recor di ng; gedirkiit ohOca¥REEROSE @Mitto AWhd hagakltet rE€ofagnEinedAom | ecor di ng
medium 1 and all of a plurality of the high-level regions 2b in which the

f err omagndsi eoskitR1e; [te pacvdde omider hes iomr Grimdk b9 AR i s
formed SopbRhehN®he Y ri8ntdydetld LA FAthcdnNAop Al Ghd haL . as
shown in Fig . 15, by applyirng a nagnetic 30 field opposite in polarity to
the iX0ti highedeweilzaegdonod2t hednbhaenagnelliaeercerding alavemyod dihe i ng

e, TOneh g Dech L e aldicln W LS RRe! o MUGHI S,
hol der 3 aaghet@takycosdityy madiexciddm@ediprestidedr.r ent external magnetic
ei ther ol ookl Se Fg ORI FOGRFEBPLILE 2 FRECEELS SRANRPRCRRILT | m -
layer 2d [@phbRend RREDR o tMYC N 26O0rHmeHINGS gho ek 1i Reyimat i1on signal  of
the master information carrier 2 is magneti zed and, as shown in Fig. 16,
15 dash-and-two-dots line a is straight along a tangent of an arc
around the center of the disk-shaped master information carrier
11. R indicates a radial direction (a—LR) of the disk-shaped
master information carrier 11. Dash-and-two-dots lines b and
¢ indicate extended lines of both sides 12b and 12c¢ respectively
20 in a radical direction of the high-level region 12. P and Q
indicate intersections between the dash-and-two-dots line a
and dash-and-two-dots lines b and ¢. M indicates a middle point
of a segment PQ. A partial arc 1l2a, having tangents a and b
is indicated in a state that it has a center O, and a radius
25 r, and goes through the middle point M and is tangent to the
dash-and-two-dots line b. Further, a partial arc 1l2a, is
indicated in a state that it has a center O, and a radius r,
and goes through the middle point M and is tangent to the
dash-and-two-dots line c. Here, r, < r,. Note here that the
30 middle point M and the centers O, and O, are on the same line.
A ratio of r, to r, 1s arbitrary but practically is 1.5
to 4.0 preferably. More preferably, it is 2.0 to 3.0. Angles

8, and 0, have a relationship of 6, + 6, = 180° but may be arbitrary.
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an information signal corresponding to the information signal pat Lef tacirs
transferred and recorded on the nmagnetic recording [ayer Ib of the nagne%p%
recordi ng medi um 1 superposed on the 10 master information carrier 2. An
arrow in Fig. 16 indicates a direction of magnetization renaining outside
the region in which the information signal is recorded on the magnetic
recording medium 1. Fig. 17 shows in details the magnetizati on when the 15
information signal is transferred and recorded. The master information
carrier 2 is shown to have the high-]level region 2b forned thereon in Fig .
17 . As sHERRIISEHGRLLIY.? seqne |C§1Nnangn0£'gta§|ené?ln kBgn8eme +iRedPeh the
master i nfoR{donLagdier 2 as adhered to the magnetic recording layer 1b
of the magnetic 20 recording nmedium 1l to magneti ze the ferronmagnetic thin
film2d on the nekn ethishfangeat ithe shepecof2thenElovif prometbng Ppembions
recor ded t neti r.di.-ng 4l s of gpet | ec [
nediun11.q%ﬁ%qﬁ%g%%?g&w%ﬁg%%%&g%é%g |ﬁayhgfhoggggdggsgﬁi%g%ﬁlngég %%tail
bel ow. 5 Th@aurto ods s edfl ipse ,aboparabnilronadhppetrbolat o titer dyuadrdeishown
in Figs. 18, Fig. 18A of which indicates a process of erasjng a direct
current oF‘FIY@SrgTagﬂﬁthH’ r%ﬂi%ﬁl%%we t ffS 188 5° véﬁ i aq%‘?ﬁ@% a
process oOfcure&d HH¥pd he information signal by use of the master
information carrier 2, 30 and Fig. 18C of which indicates a residual
magnet i zati on st akf 28 eXABPMAFRAWE LRTHY diffy FBEIfikAWL PEPMEELng shape

pr ef or mat ~recqrdi j i SPREe! L¥8 .Cr 9§SagCekhRPSe | dhévw t
directionjb ?ﬁgh?%F%?ﬁ; ?gﬁ g?gﬁgﬁ ?%gck. Thg | engt %irect+§ﬁ9&$i%he 35
i nforh@éti &B,sidgndb madekofigrasds ofi ah ehdipsecame er dmt Rl edampteisimowh t he
di sk. As sho in Fig. .18 by, appl yin sing direct current magnetic
field 71 B8 ordt hé;’i niftor t"l'%dne s&gn%l%lgar}éoe{a?ansferred and recorded using
t he master infornmie goLiitiorero?, thdef g net oo t fregrshaywe | By aiot b on the

magneti c recording medium1_is uniform c.. erased .so as to have constant
direct | onde T dnhe s o Lohe Yrnn, G082 FheBaf e ny i hde o
the nmasteeghR .i NfRrAMidxRmpAR Ehewn2i@Fi 6b,i swbWomibridoff €he avmgmet i C
thin film2d of a pattern correspondinghﬁtotheinforn_ation signal is
adher®® winadieie eéf{;?fef Fevefa tshanmdfetiie riekdt RTFINERG R PR He2dmgnet i ¢

a0 : 3 i i field 73
recor 'n?@nﬁhﬁrfslf&rﬁé%#g&ﬂecgﬁﬁﬂ;éﬂ%ﬂreﬂ{e U, TRORALich fdeld 7

t her eon e nmagne ,
stagnant eddy is liable to occur in the flow of the detergent,

can be rounded to inhibit the occurrence of an eddy, thereby
preventing foreign matter from sticking and residing at the

20 edge.

Second embodiment

Fig. 7 shows a structure of the master information
25 carrier according to a second embodiment of the present
invention. Fig. 7 is a plan view of the master information
carrier, in which a display region V2 indicates an expanded main
portion U2. As shown in Fig. 7A, on the surface of a disk-
shaped master information carrier 31, elongated regions 32 are
30 circumferentially provided at a predetermined angle pitch in
a radius direction along which a fine ferromagnetic thin £ilm
pattern 32p (hatched region) corresponding to the preformat

information signal is formed. Fig. 7B shows an expanded
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15 thus excitedly magnetizing the ferromagnetic thin film2d. In 1Bi@§c?@ﬁ,
the polarity of the exciting direct current nagnetic field 73 i s opp0OSi

to that of the erasing direct current magnetic field 71. Wth this, only in
& space between the ferromagnetic thin filnms 2d, the magnetization 72 of
the 20 magnetic recording layer Ib on the magnetic recording nedium1l is
reversed by the | eakage flux 74. As a result, after the master information
carrier 2 is renoved, it is possible to record a nagnetization pattern 75

whi ch corresponds t.o the array tern of the ferr net.i i,n_ filnms 2d
Formed”on S st fr6Pet thk b i rEoapb RSt 31 s ke ng
| ayer | b @ldnie arderei-ahd-ey diing edi'usElFighuga .t hasf shownagmerig. t hin
filmpattern 2p which corresponds to the information signal. on the master

i nf or mat i g «cdr MeSHLOR |33 {(MATRTRARF NP TR JeRFLRN} Het iyt i kR i on 30
pattern 7%eQfdnlifyrdtfiy rf@ﬁ'rp@_ﬂmggak:teﬁoié heo tredigld & 156810 BFetaygr | D

of the magnetic recordi ng nedi um t hus obtaining the magnetic recording
medi und 10 suSifiecre tievedashthan ianfregean AP carat tarm- omioyedréaidn jhiy

cl eaned d tQ | r [ ' s ] hi gh- | evel
Fearon 2bddT hE SE¥Gndonec Bl AEEh A3 ABRLIRECIIBR] BobhEa Ofhaf
magnet i ¢ reGoadhigh nkelveinre qinh BReand st éowrhbveiategior &3 aee Loxmed be

hi ghly adher each other,. thus resulting {n obtaining the 5 magnetic
recor di ng 0993%&71“%‘“@:9%% SLcH d’?eé‘?%g’td'l nformation signal is _
magnetical |y trandsirEthqitohtss sddtid@embodimeatghof rHdeiahayedigssr i bed
construction of the magnetic recordi ng nedium 10, the magnetic recording

| ayerl®b defisdingdthn Righ nkave Fegieonpds nmnbae Jor - frel pEdPRiddhl 1y, 10
as shown i ghgerlgaa?aluaggé'yw%oé%%rmggtb.% i REBRHaPRon BRRARGRe}] C base

menber | a su as a glass se nmenber, on which is fornmed the magnetic
r ecor di ng ilsayferned iortovd goliyganal whaderomss s ping exft itwpe |stysmidht; on

which is fi,nally formed a Lubric r s r oyl t tyc
recordi nglrjn?&su#rf%r 08 SFheE ncg'tsléj, ?é%pﬁégi ]Cllruigegné(gz\y/\(/!llﬁj('j ay({e&%%%pogrg Used as
t he magnetkipecidd@adilig al agdgeasdapélef sow heonotdierd whaped apar. | Cnavyf be
made of a O material using, fqr exanple, sputtering. The neti c,

r ecorth ng they Vo 1 nas Ofet WO LSOy SBRRAE S ARJEH BEREL 0P T OBG T
material . oFhenpraigatiBgeharegibd 52y he wade @kdgecsnhps, neterisdecthe

| ubricant |ayer |e may be nmade of a fluorine-based |iquid |ubricant applied

t her eon ugPRFOXIPatelIhpOIEees dnpStrRattwge meitv@ saremghnline (HyHE i c
recordi ng i ag+ b | hed in BPPL di sk
nount ed o%rggghgrﬁgégiegkﬁgr?\%kiﬁ%ﬂtqhs%{% iq%eﬁ?ﬁeb?(%\%ti ondni%sge‘%lgjfﬁlﬁJ ih?n{%jed to
this; forcendemp 8laiof nthe besdepl Lefiormatiioh carmigretdlc andcbheivertastli um as

a fl%ﬁsbl%fn%%%egf%ﬁﬁﬁ¥8m5%fﬁgygﬂéﬁ%(ng¥iéH Pa.

In this case, the states shown in Figs. 7A and 7B are
simplified (deformed) for convenience in explanation; for
example, in the dimensions and the numbers of the regions in
which the ferromagnetic thin film pattern 32p is formed, those

25 shown in Figs, are different from those of an actual master
information carrier. Actually, for example, the high-level
region 32 is given as many as 100 to 300.

The detalls of the ferromagnetic thin film pattern

formed in the high-level region 32 and the method of forming
30 the ferromagnetic thin film pattern on the surface of the
nonmagnetic base member are the same as those described with

the first embodiment and so are omitted in explanation (see Fig.

3).
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regnetic tape) to obtain the same effects as above. 30 Although theget 2003

i nformati on signal recorded on the magnetic recordi ng nedium 10 has been
described mainly as aprefornmat signal such as a tracking servo signal, an
address information signal, or a reproduction clock signal, the 37
invention is not limted to this in ternms of the structure of an applicable
I nformation signal. For exanple, a structure of the invention can be used
to record various data signals , audio signals, and video signals in
principle. In this case, a soft 5 disk nmedium can be nass-produced in copy

by a nethod for FRUMEERAT fPH SRIFHERT Ethe T IRE el aGithe a mast er

i nfor mat i QR Cakked! r2g38nd3RY1bRekNenhAVEALLOS: 11 tEh - Bd¢dO Uty idie
nonmagneti c base nmenbér | a of the magnetic recording nedium 10 has been
descri bed3abend Adatafiory trensfermdng theo|edgra B Xao0fe dheh dvidghy, Lavesl

I nvention_l t L4y | Sy r I n | e
menber ma;lfe égﬁs%g ﬁ%‘?%nggdégs%?? g%lfé(eat%%a a'ﬁ)lrgt)l%r]l}gllo%%sg?g?%%raé)y f or med
at t hes ceembodiimendof(.sefeurtdiyer ,3)t.he i nformati on recordi ng nedi um 15

manuf act uri ng nmethod of the invention may, be appljed t only to a nmagnetic
recordi ng medi umTl?_L?tt a"155'o_al Fesiat i%@%flﬁrﬁﬁiﬁié’ﬁ :}8‘8 W%‘l?r%eﬁg"?’redi a
and opti cghgkemamblerd ofedind.chFWHd &erridifidnatany it®AnC#l 1veidateappld ed to
manuf act uri ng of di sk-shaped magnetic recordlng nmedi a such as 20 a fixed

magnet i ¢ £eEBedi arA @ PY Gt A} kK)o IEARPRERALTRE Addiet FRVRERS UG

medium agq engRpAqcaparl %}édrﬁ%ﬂ Ble Meditmidd48wi-1RRY! PdgiBR #3 fifi ency
I npr ef or mat record?ng. urthe although Fig . "3 has shown“such a
r el ati®nstwhpcbetheeneshet hlgher elve|remyyiesh by2 daydetabingrandeigretliikea hin 25

L Dot SR BRe 2 RS bFRFBEIRHhEhOA ML T Bl Aot 0 e
hi gh-1 evehighgilefrel2regheni 3wenkifaeri shavt thenresdsttolayerfis rexmvade, a
recess may be fOtﬁEd hgm&%%l%urE%F%hgg %g? h% %’H%%%er?%E%@m% fgﬁf buryi ng
t he y, e.g. a c Y.,
carrier 31 is obtained in which the high-level region 32 having
15 the ferromagnetic thin £film pattern 32p formed therein and the
low-level region 33 are formed on the nonmagnetic base member.

By transfofming the resist layer into a polygonal shape
consisting of two straight lines that protrudes externally (in
the inner radial direction) in;é convex shape within an inner

20 radial portion of the disk-shaped nonmagnetic base member,
specifically a wedge shape in the step of covering with the
resist layer only the ferromagnetic thin film pattern 32p by
photolithography, it is possible to form the wedge-shaped flow
promoting shape portion 32a at the edge of the high-level region

25 32.

In the step of drying the master information carrier
31 to remove the detergent, minute foreign matter contained in
the detergent may stagnate within the inner radial portion of
the high-level region 32, to guard against which, this edge is

30 transformed into the flow promoting portion 32a of a polygqnal
shape that protrudes externally, e.g. a wedge shape, thus

minimizing the amount of stagnation of the detergent.
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30 ferromagnetic thin filmtherein. As described above, accordiog b€rkﬁ®
regi o 1°n

i nvention, by transform ng the shape of an edge in a high-|evel

which-a pattern (which is represented by a ferronmagnetic thin 38 film
pattern ) corresponding to an information signal is formed into a fl ow
pronoting portion having a curved shape such as an arc or a pol ygonal shape

such as a wedge, it is possible to prevent a detergent or foreign matt
contained therein from5 stagnating at the edge during a step of drying t he
master information caréier to renpve the deter ﬁt therefromand al so t

elimnate a possi®FFoX

RILYini $Rr Hi¢i PRPREILeRE| AbcRePEr TRFREEHCAILYt o

forei gn mad{sfAdBRRes thet %ﬁ‘éﬁokh\ﬁthiﬂbofﬁaﬁioﬁeﬁié&ihﬁ&@&d‘@hbﬁﬁ&éf@f'

recordi ng medi um when the

master information carrier is adhered to

er

on
t he
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ot her at
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appended i, aIAIs suebsundi f thathoge-asliabl1mtyhhmaghdeis reecepaing and

scope of 20 thls i nvention. 39 CLAIMS 1. A nmaster information carri
Conpr|s|n§@ dium can be provided
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15

20

25
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In this case, the shape of the flow promoting portion
32a of the inner radial edge may be, besides a wedge shape, any
of polygon consisting of two lines or more as far as 1t protrudes
externally and no matter whether the angle between those lines
is an acute, right, or obtuse angle.

In an example shown in Fig. 8A, the flow promoting shape
32a is a polygon consisting of two straight lines forming an
acute angle. In an example shown in Fig. 8B, it is a polygon
consisting of two straight lines forming an obtuse angle. 1In
an example shown in Fig. 8C, it is a polygon consisting of four
straight lines. In an example shown in Fig. 8D, it is a polygon
consisting of two curves which cave in, resulting in a convex
shape as a whole.

Further, the position of the flow promoting shape is
not limited to an inner radial edge, for example, it may be
formed at any other edge. In an example shown in Fig. 8E, two
corners of the outer radial edge are chamfered and tapered to
provide a flow promoting shape portion 32a,. The corners, where
an eddy may occur in the flow of the detergent to stagnate it,
can be rounded off to inhibit the occurrence of an eddy, thus

preventing foreign matter from sticking.'

Third Embodiment

30
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5 a base nenber of disc shape; a high-level region and a | ow1|evel region
which are radially formed with a level difference therebetween on & & Rge
of the.base nmenber with a center of the base menber as a central axis; 10 a
Shape pattern corresponding to an information signal forned on a surface of
the high-level region; and a flow pronoti ng shape portion which is shaped
to externally protrude convexedly toward the center of the base nenber so
as to pronote a flow of a detergent, at a 15 required area of an edge of

central side of the base nenber discrimnatjing between the high-)]evel
region and the | dW%vel Y DrP Sztr%@%s‘?}er’%f%fr%ﬁ%ﬁ oﬂ‘%‘%ﬁ‘g"’r’#fo’hccordi ng

to O ai m2Qrhi ethacRicrdikg ftloow RHOFE! bMBoalRBRtPOEt tRE isvén€Lsy edishape.
3. The master information carrier according to Claim2, wherein the curved

shape i s &Adar2. shaperspce numengk 6dpipdiCahes g MBATEAIIEITRAANI ng to
O ot SRS 1% NOL AT G SR Ml s sn iy, © ©
pr onot$ ng rekdon par tdedfferdence poinegaaialé 2ch dpel lcmtsiss ttihey e mtamagnidbid of
straight 108S::1Q Sat 08 Bt & ndd - 25T8h) OMafd'd reEe2eh2ethibet 1 XY O
indicates the low-level region. In contrast to the first and
second embodiments in which pluralities of the high-level
regions 12 and 32 in which the preformat information signal is
10 formed are radially arrayed in a moderate curved shape, in this
embodiment, as shown in Fig. 9, the high-level regions 62 each
extend straightly accurately radially. This embodiment is well
suitable for a Zip or mini-disk (MD) type of the magnetic
recording medium. In this case also, a curve-shaped flow
15 promoting portion 62a is formed at an inner radial edge of the
high-level region 62. In this case, the 1t may be shaped into
a polygon. The others are the same as those of the first and

second embodiments and so omitted here in explanation.

20 Fourth Embodiment

A medium manufacturing method of a magnetic recording
medium according to a fourth embodiment of the present
invention will be described below with reference to the

25 drawings.

Fig. 10 shows an outline of an apparatus used for
performing the manufacturing method of the magnetic recording
medium according to the embodiment. In Fig. 10, the disk-shaped
magnetic recording medium 1 constituting the magnetic

30 recording medium 10 is obtained by forming, using a sputtering
method, a magnetic recording layer 1b made of a ferromagnetic

thin film mainly made of Co and the like on the surface of a
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Cains 1 through 5, wherein the base nenber is a nonmagnetic base nenber
and the shape pattern forned in the 15 high-level regionis a thT § 06T 12003
pattern made of ferromagnetic material. 20 7. The master information
carrier according to any of Clains 1 through 6, wherein the high-Ievel
region in which the pattern is formed serves to provide partial contact
with a recording |layer of an information recordi ng nedium and the

| ow-l evel region is free of contact with the 41 recordi ng | ayer of the
informati on recording medium serving to forma degassing path between the
recor di ng @W@r%ﬂ%ﬂwpéﬁﬂn%g%’ﬁ?s% ‘@mb@]?’ratahBEVngn%rﬁﬁ‘hﬁ%i ng an

i nformati an4LeqendiddgrERdidyaddid YW Fiq adhering step of superposing the

master information carrier according to any of Clains 1 through 7, which
has a shape patt & mefereasgondinagal o2 dndisadiesatherdiigk sshpped fmastsat on, a

ot omot | ng eeepraeR SarkEdk Pnitn e BRI Wi ERRBRREAR tEY
regi org osurface ifortmet maynedciar dievprEcigihayert Nt ofhehehapyneatitcer n can
chgggie;]g%p}:‘:g%rdﬁ%%; m%rglczi.urlnS la stor al:?'xsafte r:I.rtI rr]ngdys tce ntoafctt rt%%%:fe%vrirtlhqg %.‘qg.s
master information carrier 2 generally has a larger diameter
than that the magnetic recording medium 1 and has a high-level
region 2b and a low-level region 2c provided on a nonmagnetic
10 base member 2a and a pattern of a ferromagnetic thin film 24
corresponding to the information signal formed on the surface
of the high-level region 2b (see Fig. 17). As this master
information carrier 2 is used the master information carrier
11 of the first embodiment, the master information carrier 31
15 of the second embodiment, or the master information carrier 61
of the third embodiment. The high-level region 2b corresponds
to the high-level regions 12 and 32.
A reference numeral 3 indicates a disk holder for
holding the magnetic recording medium 1, which the disk holder
20 3 has at its tip a chuck 3a for aligning and holding the magnetic
recording medium 1. Further, in the disk holder 3 is provided
an inhaling hole 3b which communicates with the central hole
la, in the magnetic recording medium 1 and which has its one
end connected to a degassing duct 4.
25 Further, at an end of the degassing duct 4 is mounted
a degassing device 5, which can be initlated to provide a
negative pressure state in a space between the magnetic
recording medium 1 and the master information carrier 2 through
the inhaling hole 3b in the disk holder 3 and the degassing duct
30 4, in order to resultantly attract the master information
carrier 2 toward the magnetic recording medium 1 so that the
magnetic recording medium 1 may be superposed on the master

information carrier 2 as aligned therewith. 1In this case, on
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shape pattern on the master information carrier onto the information
recordlng medi um as an information signal. 20 9. The met hod of ~6 0OCT 2003
manuf act'uri ng a recording medi um according to Claim8, wherein a carrier is
enpl oyed as the master information carrier such that the base nmenber is
nonmagneti c and the 42 shape pattern corresponding to the information
signal is athin filmpattern made of ferromagnetic nmaterial; a nmagnetic
recording mediumis enployed as the information recording medi um such that

a nagnetl recory. n 5 r r r n t
Subetrat o T SUrRAlh B FHE mabee®, TREohat A LAREALE 2 PICREPE! the
I nf or mat i QrowcAlawedr mgid:hadmgmtpltc theChlidhngen‘edll pagionh2we &bethat

manet | ¢ TR MRS TS ARG TRAHE chfb Hie MARTET S SHMT B | ng
step is acﬁﬂqé.}i znaﬂxﬂﬁid:?él@gbbhﬁﬁ@fé@%lﬁb*tﬁekhbﬁ dedaBpald ene dap
appl yi ng an external 1§§§tlc field thereto to record the information

si gnal 5 as therapatwean qugh aflegas s Rath rikemeed metwsanr Hiet he

low-level region 2c¢ and the magnetic recording medium 1.

A magnetizing head 6 is subjected to initially
magnetize the magnetic recording layer 1lb of the magnetic
recording medium 1 and also to transfer and record an

10 information signal from the master information carrier 2 onto
the magnetic recording medium 1.

This magnetizing head 6, as shown in Fig. 11 for
example, has such a structure that a first magnetic core 6b made
of a ferromagnetic material is disposed opposite to a second

15- magnetic core semi-sphere 6c which is made of a ferromagnetic
material and which is provided with a winding 6a, thereby
forming an annular magnetic circuit having a gap 6d, so that
when a exciting current is applied to the winding 6a leakage
flux occurs at the gap 64 flowing from the first magnetic core

20 semi-sphere 6b to the second magnetic core semi-sphere 6c as
shown by an arrow C and also when the flow of the current applied
is reversed, the direction of the leakage flux occurring can
be changed.

In this case, an arrow D indicates a direction of the

25 internal flux occurring on the magnetic core semi-spheres 6b
and 6c when leakage flux C occurs in a direction shown in Fig.
11.

Also note that as shown in Fig. 12, the gap 64 of the
magnetizing head 6 has the same arc shape as a tracking scan

30 trajectory (rotary trajectory of the tip of the head actuator)
of thé recording/reproducing magnetic head on the main surface
of the head which opposes to the master information carrier 2.

Therefore, the direction of a magnetic field occurring at the
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15 magnetic recording nediumusing a | eakage flux fromthe ferrona ngg
thin filmpattern. 10. The method of manufacturing an information recorgnﬁg
20 nedium according to G aim38, wherein a carrier is enployed as the master
i“nf ormati on carrier such that the base nmenber is nonmagnetic and the shape
pattern corresponding to the information signal is a thin filmpattern nade
of ferromagnetic material; 43 a magnetic recording nediumis enpl oyed
as the information recordi ng medi um such that the magnetic recording | ayer

is formed on S ce of a _non st rat and pri 0 the
hahor | ne- b, Bacts aibRe® pRrPonducater 3o BRe R Y SoRh Eraddrkore.
recordi ng g dinam %ﬁeeféﬁfaﬁhﬁﬁgﬁm@ttﬁiﬁ i el Xin fo mnbamaéyefey@féﬁnaméxhe
external nmagnetic field is applied in the transferring step to

initiallyafgian 2 haaanrpiet7ed RPN FCHRRLY of0 th et aarkRmescan
recordi ng oMM of*dT4¥He recording/reproducing head in all the tracks.

5 That is, it 1s magnetized in the same direction as the
longitudinal direction of the head gap of the
recording/reproducing magnetic head.

Next, a process for transferring and recording the
information signal corresponding to the pattern shape formed

10 in the master information carrier 2 on the disk-shaped magnetic
recording medium 1 will be described.

First, as shown in Fig. 13, by rotating the magnetizing
head 6 as disposed near the magnetic recording medium 1 in
parallel with the magnetic recording medium 1 with the central

15- axis of the magnetic recording medium 1 as a rotary axis, the
magnetic recording layer 1b of the magnetic recording medium
1 is one-directionally magnetized as shown by an arrow in Fig.
14 (initial magnetization).

Next, as shown in Fig. 10 in the above description, by

20 initiating the degassing apparatus 5 with the master
information carrier 2 as aligned with and superposed on the
magnetic recording medium 1, the master information carrier 2
is degassed through the central hole la, in the magnetic
recording medium 1 to superpose one on the other the magnetic

25 recording medium 1 and all of a plurality of the high-level
regions 2b in which the ferromagnetic thin film pattern of the
master information carrier 2 is formed so that they may be
uniformly adhered each other.

After that, as shown in Fig. 15, by applying a magnetic

30 field opposite in polarity to the initial magnetization on the
magnetizing head 6 and also by rotating the magnetizing head
6 in parallel with the master information carrier 2 with the

center of the magnetic recording medium 1 held by the disk
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| S2#10%& (deqi vl @%& .(18BNbf which indicates a process of recording the
information signal by use of the master information carrier 2,
30 and Fig. 18C of which indicates a residual magnetization state
of the magnetic recording medium 1 after preformat-recording

in their respective cross sections in a length direction of the

information signal track. The length direction of the
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10 information carrier 2 on which is formed the ferromagnetic thin
film 24 of a pattern corresponding to the information signal
is adhered with the surface of the magnetic recording layer 1b
on the magnetic recording medium 1 to apply an exciting direct
current magnetic field 73 thereon from the magnetizing head 6,

15 thus excitedly magnetizing the ferromagnetic thin £ilm 24. In
this case, the polarity of the exciting direct current magnetic
field 73 is opposite to that of the erasing direct current
magnetic field 71. With this, only in a space between the
ferromagnetic thin f£ilms 24, the magnetization 72 of the

20 magnetic recording layer 1b on the magnetic recording medium
1 is reversed by the léakage flux 74. As a result, after the
master information carrier 2 is removed, 1t is possible to
record a magnetization pattern 75 which corresponds to the
array pattern of the ferromagnetic thin films 2d formed on the

25 master information carrier 2 onto the magnetic recording layer
1b on the magnetic recording medium 1.

Thus, the ferromagnetic thin film pattern 2p which
corresponds to the information signal on the master information
carrier 2 is transferred and recorded as the magnetization

30 pattern 75 of the information signal onto the magnetic
recording layer 1lb of the magnetic recording medium 1, thus
obtaining the magnetic recording medium 10. Since the master

information carrier 2 employed is highly cleaned due to its flow
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Is maé@étically transferred at high accuracy.

Although in the above-described construction of the
magnetilc recording medium 10, the magnetic recording layer 1b
is formed on the nonmagnetic base member la, more specifically,

10 as shown in Fig. 19, an underlying layer 1lc is formed on a
nonmagnetic base member la such as a glass base member, on which
is formed the magnetic recording layer 1b, on which is in turn
formed a protecting layer 1d, on which is finally formed a
Jubricant layer le, to provide the magnetic recording medium

15 10.

In this case, a publicly known layer may be used as the
magnetic recording layer and others. The underlying layer lc
may be made of a Cr material using, for example, sputtering.
The magnetic recording layer 1b may be made of, for example,

20 a Co-Cr-Pt-based material. The protecting layer 1d may be made
of a carbon material. The lubricant layer le may be made of
a fluorine-based liquid lubricant applied thereon using, for
example, a dip-coating method.

Although the magnetic recoraing medium 10 has been

25 described mainly as applied to a hard disk mounted on a hard
disk drive and the like, the invention is not limited to this:;
for example, it may be applied to such a magnetic recording
medium as a flexible magnetic disk, a magnetic card, or a
magnetic tape, to obtain the same effects as above.

30 Although the information signal recorded on the
magnetic recording medium 10 has been described mainly as
apreformat signal such as a tracking servo signal, an address

information signal, or a reproduction clock signal, the
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10nMx310%r& () -!#10%& () - 2! ~#10%&' () - 2! #10%m&' () - 21 #10%m8! (l 21 #109&' () - 2Q
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disk medium can be mass-produced in copy by a method for

manufacturing a magnetic recording medium using a master
information carrier according to the invention.
Further, although the nonmagnetic base member la of the
magnetic recording medium 10 has been described above as having
10 the center hole 1la, formed therein, the invention is not limited
to this; for example, such a nonmagnetic base member may be used
that has a series of axial protrusions integrally formed at the
center thereof.
Further, the information recording medium
15 manufacturing method of the invention may be applied not only
to a magnetic recording medium but also to a variety of
magneto-optical recording media and optical recording media.
Further, the invention can well be applied to
manufacturing of disk-shaped magnetic recording media such as
20 a fixed magnetic recording medium (hard disk), a removable
magnetic recording medium, and a mass-capacity flexible
medium, thus improving the efficiency inpreformat recording.
Further, although Fig. 3 has shown such a relationship
between the high-level region 12 and the ferromagnetic thin
25 film pattern 12p that the ferromagnetic thin film 21
constituting the ferromagnetic thin film pattern 12p is laid
on the surface of the high-level region 12, the invention is
not limited to it; for example, a recess may be formed in the
surface of the high-level region 12 for burying the
30 ferromagnetic thin f£ilm therein.
As described above, according to the invention, by
transforming the shape of an edge in a high-level region in

which a pattern (which is represented by a ferromagnetic thin
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information carrier to remove the detergent therefrom and also
to eliminate a possibility of uniform tightness being '
deteriorated due to foreign matter trapped between the
high-level region and the information recording medium when the

10 master information carrier is adhered to the information
recording medium, thereby uniformly adhering the two with each
other at a high accuracy, thereby obtaining a high-reliability
information recording medium in transfer-wise recording of the
information signal.

15 ' While there has been described what is at present
considered to be preferred embodiments of the invention, it
will be understood that various modifications may be made
therein, and it is intended to cover in the appended claims all
such modifications as fall within the true spirit and scope of

20 this invention.
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shape.

3. The master information carrier according to Claim

2, wherein the curved shape is an arc shape.

40



SH1098&' ()-f @B109%R& ()-Bz+f|[:vU410 + 109%R& ()- . ' 110%& ()-g Y&
1098&' ()- , 1"1098& ()- #109%R& ()-S #10% $& ()- Sfn(034|[:-410%8,0CT 2003
=410%8&' ()- 910%&& ()- x5#10%&& ()-g Y4 1109&& ()- /! 109%&& ()-
~3"109&& ()-g4567*ecB410& $10%0RI& ()-2$10%8&' ()-2 $10% & & ()-2
$109% & & ()-2 %0%&& ()-10&10&et | [ NA41010&10&10&& <310%&& () - $10% & & ()-2
$109R& ()-2 $10% & & ()-2 }$10% & & ()-2i | [: NAA1010 #1090& () - 2&
#10%8&' () -2 #109&& ()-2 #109%8&' ()-2 #10%&& ()-2 &10%&& ()-,/0123]| 0bU410
MLO9R) & () - MLO&10&10& =3109&& ()- #10%R& ()-2 #109&& ()-2
#109&& ()-234"|[:bU410 #10% & ()-m #10%-2) ~& ()- #109%R) & ()- #10%&&' ()-
#1092) & ()- '10%R) & ()Théersasterbiaiormgtienoosrriey-accapdpng ty-Claim
+1109%R) & ()- #1092)& ()-m #109%R) & ()-m #109%) & ()-m M [: - 4102)
=3109R) & ()-18 WABYR)IR] the fYZ@PY@h&:lhg 6hAYR) RofkioR LE0%RW&AGE-
C#109R) & () -] 2bA4102) #109&R&' ()-3 #10% & & ()-3 #10%R&' ()-3 #10%&& ()-3
&109&&' ()-102),402) EFl JKL| [ NA410108&10&10& <310%&& ()- | #109% & & ()-3
#10%8&' () -3 #109&& ()-3 #10% & & ()-3LM |[: NA41010 9310%&R&' () -
 THI09R& {) -y , THIO0W&E ()-y | 10%&& ()- 3M 109%&& ()-
8&109&&' ()-Lrc|[: NA41010 #1098& ()- #109&& ()- $t!10%#& ()- t!10%t& ()-
#10%8&' ()- 1 109%&& ()-zS\F|[: NA41010 F1'!10%R& ()- s3.#10%x$4& ()-f
, 3109&& ()- & 10%R&' ()- f#t!110%&& ()-f ! & 10%&& ()- F>| [ NA41010&10&10&
=31098& ()- OM 10%&& () -5 YA#10% & & ()- _YA#1098& () - .
2:110%& ()-5(h|[: Raa101B7e TaBogR: 1< F@‘ib%‘?%&&r-’(%?face?ﬁ‘é@%' t9-g F
91 109%8& ()- ~!10%&& ()- S&L0%&& ()-hH: f|[:NA41010 S&#109%&' ()- S#10%&& ()-
S#10% & & () Claim 10%@RerpinttbeR&ELON- PECDUELNG NaPRf PPELlas1a80 2
}5#109%&&' ()- 31°11098& ()- 31°!110%M& ()- /M 109&& ()- S&H#109%&& () -
* SE#10%R&' () pbUypbhaldetiape ¥oS#16¥ERKY( p- plOYREIEY- 0Fd BYR&IENL10&1R&L0&
<310%8&' ()- :109R& ()-4i #|[:vU410 , '1109R& ()- ~#10%&& ()-g " !10%&R& ()-y
| 9#109%68&5&' () - 9#1090&0& ()- S10%&&' ()- Apst|[:-410& <310%&& () -
| 2#109% & & () -3 | 2#109685& ()-3 /M 109%&& ()-f 1! #109%8& ()-3
| 1 #1099898& () -3 tuvwe- bA410& 109&& ()- ,Y g#l0%R& ()- ,Y g#l0%& () -
#18352‘5 8 FOA0%R& ()-10&108& L?|[: A410& @H#10%R& ()- @H#10%4&848& () -

'()- #1098& ()= . YRR (). YR&. () - ; %&& ()-S
/‘!10%&&'()-%*#10W e(T§E£%Q @%fg}magfég @§r§1e§G§EEoéélgé E$N5ﬁ9 && ()

Claims 1 through 5, wherein the base member is a
nonmagnetic base member and the shape pattern formed in the

15 high-level region is a thin film pattern made of

ferromagnetic material.

20 7. The master information carrier according to any of
Claims 1 through 6, wherein the high-level region in which
the pattern is formed serves to provide partial contact
with a recording layer of an information recording medium,

and the low-level region is free of contact with the
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member thereof and has a flow promoting shape portion at a
required area of an edge of the high-level region, onto an
information recording medium so that the shape pattern can
be adhered thereto; and
15 a transferring step of transferring and recording the

shape pattern on the master information carrier onto the

information recording medium as an information signal.

20 9. The method of manufacturing a recording medium

according to Claim 8, wherein
a carrier is employed as the master information

carrier such that the base member is nonmagnetic and the
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10. The method of manufacturing an information recording
20 medium according to Claim 8, wherein
a carrier is employed as the master information
carrier such that the base member is nonmagnetic and the
shape pattern corresponding to the information signal is a

thin film pattern made of ferromagnetic material;
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information recording medium such that the magnetic
recording layer is formed on a surface of a nonmagnetic
substrate; and

5 prior to the adhering step is further included a step
of applying to the magnetic recording medium an external
magnetic field of polarity reverse to the external magnetic
field which is applied in the transferring step to

initially magnetize the magnetic recording layer of the

10 magnetic recording medium.
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