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f;;ESESS4N6TTZC? - 7 JUN 2004 TITLE OF THE | NVENTI ON MASTER | NFORVATI ON

CARRI ER/  MAGNETI C RECORDI NG MEDI UM DEFECT | NSPECTI ON METHOD 5 -qﬁgyﬁﬁﬁwND
OF THE I NVENTION Field of the invention The invention relates to a detect

i nspection nethod for a nmagnetic recording nediumused in a hard disk
apparatus or a.floppy disk apparatus and a defect inspection net W&
10 master information carrier used for nmagnetically transferri\\&‘ﬁ\\i%\\\\\m\“\
information signal to a magnetic recording medium The inventi 0.,
relates to a magnetic fil mpekkier®F et N ENTENfer met hod by use"'#$1%a

master information carri ghgreRd RRPHRMBTONC h@RTERl/0 @ nagnetic
recordi ng/ reproduction apparatus. 15 Description of the related art A

.magneti c r ec MAANET IR RECORDING MERTIM DREEET | BNFRECTLOMJIEREPBduct i on

apparatus such as a hard disk drive apparatus records thereon an
information signal used for a 20 servo nechanismfor a

recomdi ng/ r epr oduct i on hgadkGRbUNDI oForHEt INVESTJodl may be a tracking
servo signal, an address information signal, a reproduction clock signal or
the |ikeFig¥€hofi EBBeANVRRERLGRSe in the track density, the capacity of
information sigpgksiidaht £ RA J1eEOEEeH ddF RS Eh¥BeWt l bRMdBYoZ TR0t be

i ncreased any nore. To solve this problem there is suggested such a system
that a sa-naghedicaseeerdingrmedivn esediin 3 fancdshrsdd apparedéhPn r ansf er

The master T LYot PorcBer TR e |27 of rrostt TR SR BORTLOT

f er n@Tagngs t € r Nt £ 1md t Don & aYi-dmgsetl fobaseyrmtrifcald y trancifearjatt er n
shape as to correspond to an_information signal. The nasterpgnf&énation
a C

carrier #8 bREQEMATAANCEAPRAL HPt B PRENSGAFaEECOFILiRg MEGHY €or di ng

medi um on yhiEhofl also” ré1dtbsNed08 hepheraenetim EEE@e&h'ﬁh@he@ic
ferromagneti c powder-applied layer is forned and then has an external

nmagnet i ctfars Beappitinat biatsvaf a BasherebyL eFraicien Cand iede i FO Ehe

Shape:  REFECROHFRLICRR { SRR SE R R IR BB et on

carriser. In this case, it is necessary to record the information signal to
t he magnetic recordin% ngdiu uni&or y and in a stable manner. |If the
mast er | RESFRAPFHANCAFr t8F RE225R%18%Sbnormal protrusion or foreign matter

on its surface, ahpuguekca riicb rfBngofedi un ro@tedr tace akghke iwagnetic
recordi ng medi umwheén it conmes in close contact with the nmaster .information
carrier. ré¢GsiiggArapgoduBtinbwARPSUREHEe SHCBT aBhd RagAefisk drive

apparatus records thereon an information signal used for a
20 servo mechanism for a recording/reproduction head. This
information signal may be a tracking servo signal, an address
information signal, a reproduction clock signal or the like.
With a recent increase in the track density, the capacity of
information signals that can be recorded by a servo writer may
25 not be increased any more. To solve this problem, there is
suggested such a system that a so-called master information
carrier is prepared to thereby transfer and record an
information signal thereon to a magnetic recording medium. The
master information carrier is formed of a magnetic portion made
30 of a ferromagnetic material on a non-magnetic base surface in
such a pattern shape as to correspond to an information signal.
The master information carrier is brought in contact with the

surface of the magnetic recording medium on which a
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15 recordi ng nedium after magnetic transfer by use of a master information
- carrier which has an abnornmal protrusion or foreign matter. A ref érdhcai0s
synbol b indicates a pit and a reference synbol c indicates a mnute
protrusion generated in reaction to the formation of the pit. FIG 31A
shows a picture, while 20 FIG 31B shows inplicitly the position and the
size of the surface a, the pit b, and the mnute protrusion c in

correspon ith, the, uncl ear, pictur FIG 32 shows a cross section of
the pit agg‘?ré§'§€n988f‘:lﬂs tgﬁB\Aﬁ,llf“n OF & %&IFOWPGG&&] RE¥VAseE “SiRP 3 9chdent ed
by approxlapéelis $Oried a0t sdlsf 88 & e din 1 ﬂﬁgﬁﬁgﬁl@tffeig%yp%{)i@:l medi um
is present., a mnute protrusion ¢ with a hei ght of “approxi mat el nm

Typi cal | yEh@rePBat tanbhareby transéead anddaecairdnhtoespecmagaettie surface of
t he magnet di-Bg; pedium.| L.OX| I nm If there is.a mnute
pr ot r usi o%é%?fggg o&?%ﬁ@l% %h?‘negg\g? ﬁeb%t&%éc iﬁggéngeg&c i Ag PAREdSHR

t her efor eshapié am@metic reepdnaayo poss i fio reeitd dins& @Ak Acén WiHd nialke gragnet i ¢
recordi ng, nedi um . | nmedi aiel y after they comin contact with each other,

t he nagne%r?%oﬁ%%%l?g HRt-4Rt has a larger clearance with respect 2 - 7
JUN 200 to the megneii€ daeeqr dinds MRdNat ¥ SeLSFE Ul ERGobR8 tion
recordi ng/yeproduction performance of the signal. In addition, 1f the
magnet i ¢ TeHP bR EhE | Pagppbici recordarg medhunhenidgnelycandconding

medi um t ' j ead u 3 r eryice life and
t he mgneﬁw?%ggér%fﬁg' mldﬁ%h%a@ggéega%g%mgﬁ%ﬁ %gpgg%asﬁélsrggult of
opti é8l raknereIeRrodirusistabe Héreaign statisimonait 4 e rfadegchoebvaryagnet i c
recordin iumafter magpetic transf {n a case where there is, an

abnor nal %gqgr@@u%‘f% - o Pg?e?%‘g%? tog tbﬁ PFENSLAF ZEEOFA IR G REHL M

i nfor mat ivhercait i @medirimdc1dge NBGRCLEE WiERSERE mdstSPOVEFSPRaPEIERENCE Of

the protrusion as large as a 20nmor nore. The protrusion affects the
r ecor di ng/&3pr®duct i on performance and the service~life of the magnetic

head the nore aspide, f3patadd 8iBUBhLRT at BE FBOOEL | ¢ hepd ﬁ%@gg??c?galler

due to an increasing recording density. To guard agalnst 't
neced8ar yeaapudigie qredi uefatte nrmadgre sic f cansfer Hey nese eof | mf oz seekon

carrier.  te1 .diff,l C to_J t _an_abnormal proLrusion or
e Y R e
pr esence naft teeypat Rerafebhapeecsymespoindindgidocdda pafcoandt & one Sépgeate | n

optical inspection of a surface defect of the magnetic recordi ng pedium
after na&ré(@{gﬂog & RSEERtesh& E‘&PPQEePBPtFHélﬁﬁgﬂgF?EaF%‘éo%%li’F@a HPBm nust

be very speh kBrRadebnt ori €RBIHIY, @ Piduta adehert savisety 28, bynfrpgnetic
transfer, thus increasing the costs. A mnute defect, if any on the
magré? i c FléeordiBngheed dmpdefaitel wwelgretpes tviorsfand the difde cf tthe
discrim from a.def u Magnatd r e foreign
matter, ig?ltrgr?ﬁre o@ri ttﬂ]ge ?&?tf ;bg’esagfd lt:)%le mas etj‘recié#ogélrﬁrja%d&nl\écgﬁi er, always
gener at esox ré@pdeideciceowithet magnetliem r ptotdrag FEGI. U3R sHoersdefaodss

therefore,. titutes, ' | ifoit ] inute, E if th
o ho. anAEERRbRes b A hPBPRFER- mhe IO Bh I GradPe P SN
carrier @hetpetnBdineiéstdd by abpkdk a0y r58C @fhdE PEmMEE LD r Ex¢ ol

foreign matter may be caught between the master information carrier and the
magret i c thecBRENRG iFedPGRFAABA REGABT &StPEASERF 3 MY ERAE W™ dust

from the-mpgRgt he hfe&gﬂ%f St b RANRH AN, THALAVSE A dahsct o Fie 5
case's. In such a case, forergn matter remains on“or a pi't is generated in
t he surfawmeunkt pliethegheaiicsiaderdivhghnedspechfterthmgnoiace rahdfhe
' magnetic recording medium is approximately 20nm. If there is
a minute protrusion of approximately 20nm on the magnetic
30 recording medium, therefore, the magnetic head may possibly
come in contact with the magnetic recording medium.
Immediately after they com in contact with each other, the

magnetic head is hit and has a larger clearance with respect
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SUMVARY OF THE | NVENTION 10 In view of the above, it is a main object of
the invention to provide a defect inspection nethod for securely aséN 28 | y
detecting a possibility of a mnute defect being present on a magnetic
recording nediumowing to a protrusion etc. on a nmaster information carrier
or to foreign matter 15 entered during magnetic transfer. The other

obj ects, features, and advantages of the invention will be apparent from
the foll qw I Lhventjon. relaies t defect.inspection

met hod fgir%g&rr%s e %1 %r%r%??%&nl c@r#‘?@%mﬁ%éﬁ?ﬂ &rﬁﬁﬁ’é’f?ﬁa’ébngr BE€ferring of
an i nf or negt¢@rd gy wep rsduc f Don god ¥ Bokhagcs e6 ¥ ot e chbgmsm t ora magnetic
recordin iumtq _be nounted.into such a product as a magnetic

recor di n%#%&’:%u&lfi egﬁ'ﬁ&e&ﬁ%ge?ﬁé’%%lWlFSF‘ﬁﬁt’rfbﬁO@&a!qteVlﬁas such
a_magnet ithd iddgiat i@ Feddid i kP ESPARISt k& M@né@{@fﬁ@éa%ﬁ'gﬂﬁkeﬁs to be
25 magnetically transferred to the magnetic recording nediu n 1rnspection
of a def dotorpassharieppdsenvioe hifasind thefrmagnet on reaoridéng médiumvent i on
does not _d] RYA ct this master information carrier but prepares an

i nspecti gﬁd};sﬁﬁéstar/aé{dyﬁ'at corresponds to a rel evant magnetic recording

medi umto then FGrs 3Bsskowsrd eebhils ¢ NePrdidadNMmsesbeténtst e a0ef £eé
possi bl y&pj)qresent on tlhe master information carrier. The invention therefore

carries 4 RAPFELE Pﬁ_sﬁﬁcﬁ‘%rﬁu’ﬁface of SUN2gD6E1ThESFRvahRY dfe@hphoys
indirect HgfACnddheRee tQRnisFdH 26€a0tadel GabrdefRete i NSPECLA b rldiE
reasons are as follows. In indirect defect inspection on a naster

i nf o} frat iRgrPtedrsdicay oy tfqreigr madiar tan dibk rsunfrge detavd@stemmgnet i ¢
film patt; rie L : inf | j ng . a uch as
an abnor el EReces SHEESLPLOLAY ot BRBRLLIR CrABle AN A iEhEGene

i nspect i @reseEnwea©f tdven ir dier ustiton reed Jeasid yas B0 2ol eod Iicrear oliitem  a

def ect possi bIHy ,pres??gt on the master, informatjon carrier is transferred to
the i nsp@HATIHSITBSE AP E It TEGOLRE DL d SRR Yté ™ BE kBT aBERt2

def ecti vensl tseakiieR an flh@ fMasemdgietiMBIHN GMd nfire lds ithe FaWRMer, not
sufficient to sinply transfer a defect possibly present on the master

i nf ok¥rat 2SwUEdr o f &hetmagpet i adeact PoncnapAnatlen due fenan dfsaging her eon.
This is LWEsagy i ST t hepi i rate
fromt hea%é:%?%ﬁ?ﬁ?g?e%}%ﬁgpde?g%ﬁrﬁayéa a% stog(lgﬁtsé & gége% eéc%%’?t e nmaster
i nf or mat lospeartr iaede f8ath ca ttheulsiue fiarst die tdheoirdesd.erTHea fiorwerttiioom i s
created taki ng sucgéa.si tglati on_intQ .20 _To,avoi d,m st aking a

def ect off3fHé irnsp t 51 SBJ&VF&'edtlng‘gﬁE ;{%tobﬂ'ntsﬁgcﬁagpelaqnﬁfr tion

carrier, pabtheadsbnt be foddiom ngttewr pregent esrERhe mdstd ke orfiaa iagcount .
Here, an inspection substrate to which a defect possibly present a naster
i nf A%t F8RTESEr PeCarseyof tHepBressRSrePied PEtERTPedNSB i st - st ate

i nspect i B $4R3bHALIAG EEnENAL£d 2Pl &R lsiitgdgif.aﬁhe@ﬁﬁ’iééli'iﬁfs%rerc%q.oins cal | ed

"second-state I nspectfion substrate”. ( ). Before a defect on a master
i nf or mat pénacanrifece defeatishér the megastispaecosdisgbredive afitest a

.def ect possi bl 0.0 Jrjle L.rsy - i i &ihS S ReCt ed.
(2) “Thentare e e itE Pheshitl 18 anpRE HeRRe I BRAGEENS s iR
def ect i ofukBSPpecidrgNsinsobhalghirder ¢basdetohf pet mivhthe tdef ems taused
information carrier toth%reby kransfer 5 .
25 by magnetic transfer,” thus increasing the costs. A minute
defect, if any on the magnetic recording medium before magnetic
 transfer, is difficult to discriminate from a defect caused by
magnetic transfer. Minute foreign matter, if any, on the
surface of the master information carrier, always generates a
30 defect on the magnetic recording medium. The defect,
therefore, constitutes a major problem even if it is minute.
Even if there is no abnormal protrusion or foreign

matter on the master information carrier or the magnetic
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substrate as finished with the defect inspection. This results in
second-state inspection substrate. (3) The second-state inspection
subsStrate to which the 5 def'ect is already transferred and which is
separated fromthe master information carrier is inspected for a defect, if
any thereon. (4) A defect inspection result on the second-state inspection
substrate andéhat on the first-state inspection 10 substrate are conpared

to each AGRALAINGMedssy extemnakdoredgnmat ter sryhacaughipeetveen

subst r at : : Second- st at e i | S a high
pr obabi | ﬁ}%]g?ﬁ%n@gnﬁggﬁﬁ%gﬁs %rr%édﬁfﬁ% h%crhn%@?%fyé)n#%?éngﬁ@i carrier
to the i msshiom ecvhesubsigredtel c thransifer ds beirfgraedef eWasthatiusasfoomgi nal |y

pr esent the mast.er. information carrier. The inventio rks out such an
di osyncrald BogR et FAPREERGHH S Hike RAUIh Fh BRI DA o FBAT™S The
nastep | Rfaygml i gh each archse, f oo rellgh hefeesy a-dirdng ioh bl g pattegsn 20
that corresponds tq an information signal for use in_a tracking. servo
mechani sBeteEatai 18t he Sy facedp f fihaumaongtiaainsasdingepditmsagiens an
abnor mal I U YL MsfOreign matter thereon. To inspect the defect on the

master information carrier, the invention enploys the above-nentioned
i ndirect 25 defect inspection nmethod. Mreover, the invention attenpts to

overcone a new probl em due WadLr.ec i nspection. It is,
therefore, possible to accﬁpgpép‘g pﬁszgﬁt @%&?E@N on a master information
carri@r, which im suicdw of aflee sbdwdt i0h idad mdin Sowjegh nad [pheali fficult to
identify a defect owing tqQq 30 the presence of ;a magnetic filmpattern. This
new concéptvea¥t e toh PERiiisle AsI8EEERpARPRACEYOR MBS ERPH P HF ALY of
novel ti egnb easi1fy Held A0y Qo0 } H& Aefi8flcd AR Y iRy hod for
a master informati"on carrier having a magnetic filmpattern that

cor r espopdesentaen af segaetds segaading bedhugnevicalty a rrsdizvsichto a
magneti c recordi ng j . 140G s.t fqll qw te of :_.(J

i nspecti r?é:%ai 82’7 %ct"{%gésem ﬁnyfqop]Jrntégcg'n N %%rgﬁllr% |°3£ gnrpfofﬁ Fe- Sta eee)nl nspecti on
subst® at entte sl cnrd rdefreginetid heramsstear, i nformation carrier is to be

transferred (ii) bringing the master informatiop carrier in'c e 10
contact with thehs r%”(ql"s‘?é:t@ §GtSe Ei%?%%fasta}réf@[]@‘f‘fatﬂtsar%ecf \ﬂ’{ (k)ﬁtf‘ef ect

i nspect i QR vk thilder e 1t RN addit daiRCitROSIlawiRiesent on the master
information carrier to the inspection substrate finished with defect

i nspection; (iiiDn shopéat the dnweitben Nelafins tenatdrf et dAERAHIOM S

| nspect | on ARSI & 1 MUCN G ARIEH daAliedtled Hanslerad and al so
whi ch i s separate romthé raster 1nformation carriers and (1v) conparing
a ded@ct tiraspdericamg eSdrt infiorhetsenmirstlateednfpeet t vackimgtseatve and a

defect i ti,on 20 1t on the first-state | t] te to each
of her -t OPERBRBAFRCe ABSENEC DB EAe SUC BRJ BT SELRE TR P sreh © °

i nf or mat ia%r@@tﬁéi: &fs a magnetic recording/reproduction apparatus. The

- ~7'JUN 200 the defect on the master information carrier to this i i,on
ﬁgﬁ%da

master information carrier has such a magnetic film pattern
that corresponds to the information signal as to be

25 magnetically transferred to the magnetic recording medium. In
inspection of a defect possibly present on a master information
carrier, the invention does not directly inspect this master
information carrier but prepares an inspection substrate that
corresponds to a relevant magnetic recording medium to then

30 transfer onto this inspection substrate the defect possibly
present on the master information carrier. The invention

therefore carries out indirect inspection.



That is, a defect present on a master information carrier such as an
abnormal protrusion or foreign matter 25 difficult to identify ow ng tIdN 2004
magnetic filmpattern that corresponds to an information signal is
transferred to an inspection substrate to then be inspected. It is,
therefore, possible to inprove the accuracy of inspecting a defect on the
master information carrier. 30 A preferred enbodi nent concerning the above

has the foll ow nghaddi tional step between the step of perform ng defect

i nspection on th&"fi FBVEBEICE ERAPAOYS dnddmests sedestd inspestdom dant acti ng
step. Thipladdids angkcst @9ré oY alnk ion. | D5ReCt ing ;whet her the
nunber or§t he size of Cdet ects | nssgp}cctyteldonon ?%%Nﬁ%r%%ﬁss%ggeaél £95&¢ San

subst r at el sinbitracly gef echabnappebilon @mianeas vat us fnhatifori targilel,excess

of the va , J t ore] rocessing and, ofherwise, going to the
5 cl ose c%%tei §c§?gg’9§?gﬁé¢ﬁ‘?‘§ clgghq%c#fagé?gyﬁgtg@c?‘?gﬂ?éhﬁeﬁfwlelﬁglpégﬁémréct on
the mést ecorréspording traan ¢nfosmbtabal S1§0461 tahd Bedb PSPECI LN Sukgt rat e.
To enpl oy_,such %]rtOt ally novel method, a delicate care nust be taken. Since

magnet i ¢ FRIQERR) PEOLEASION PE T 9l BrRveG T ns@ thirdselde sdarmchdedctt at e as
descr | bedi ehwie: i Stelraiibrar P @iind i 12X 68%8 1Aba% 2L £HIO! el D8d aupher, on. an

i nspection substrate to whi'ch a defect on a master Thiformatironc Fer is
to be tradheIRkeed ardle frtte Pos sddiat prasentuenceéhef nasesanphormayighve rise
to a new dgfy t I r ion 15 carrier,. It is just sonething
as putting the rcglﬁ i%?%%éf eéa hr@oé)stgﬁéﬁn%%?/cﬁ%?%c?‘éb%\%’?%t?o APBy def ect

i nspébt i orhesrkade ifri rostdest atoe kinrspedioudn asdbserat eebef netbehnenctrsel y
contacted,_the pro]goess i hspects,, whet her the nunber or the size of these

defects IMEHOT [HHFIRHAT £Hret®Eermined value . I1f 20 it exceeds the
predeternined vattieis ! hewedidl | heo@bOYLrER] &oPeds ﬁé’%’ ?F.%Pérké’f@feathe
3

process stops the on.-gigj ng processing to then was i nspection

subst r at dedregteposed by wirelseatoonethet nastperinfoimgtite cefeiérinspection
pr ocessi i f; Lt o] arge han the pr.edeterm ned 25, val ue, on

t he ot he&ghegggfgﬁﬁlglgboggggegégled{ég @ﬁ%?aln%s%e e ge%ﬁ‘ﬁf:ﬁﬁélnce BES t%en to
thenlyo tedaheses| dfeanpndafectgi Stpesdrit ion thesipessdblen tabhgitnent good
defect i ection on.the master information carr,ier ile preventing an
adver se :}Sr'fp u%h@eb?%ﬂ%%m%ﬁh@ %?\fo?l C IR e é‘ﬂrﬁlt8§’\|i¥2ﬁf° ]Bg 3 e tRet

i nspecti on hlestaater inMeeitarcioldidaed nclgiges 4 ke dplowirg Yeeps of
(i) i nspecti_gi% a defect possibly present originally on a first-state

i nspect | GYOLGESr e £BVRRLdRNal gsreat eshtekéng such 2 ginnabban dusicer

i nformat ix@Rogakrier is to be transferred and al so neasuring, previously or
afterward, a turned phase of the first-state inspection substrate with
respgtt to a deflecavehdpeicitaninmiat defeest.aon thie)ispext hon tshd stasiter .
informatign, cacrrier in. _close contact. with.the first-state_inspection
subst r at 8a?(éf 'thlaghgﬁ ' hmagf%&rt NFOFBRSISR CEFEREN 1t A n&?@rs%t %ﬁé‘edef ect

possi bl y fpleésetihgofot her st eememt Oramd itk etaihier at@obhe. | RS iagn
substrate finished w %h defect | ngpecti on: 10 (iii) ,inspecting any defect
on the séBSRECELQReSHRSpERLROROs B ate deS ot PRSERBLYePEESENS & r eady

transferpgdebe SRE-WRAENOh ScoLPRE ALY IORLE BE 1B Sfed U @LMBIAAN eRr T er
and al so, previously or afterward, neadsuring a turned phase of the

sectd- st i estnspatei dnspapsieat subistratespest tbathéo18hdehedt iAspection
uni £ (iy) 60G)eEtLAGs8,POASEsSHh s 58U Bl UG TBASHEBE LR, Ur ned

phases;
substrate”.

(1) Before a defect on a master information carrier is
transferred to a inspection substrate, first a defect possibly
30 on the first-state inspection substrate is inspected.
(2) Then, the first-state inspection substrate as
finished with the defection inspection is brought in close

contact with the master information carrier to thereby transfer
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(v) "conparing a defect inspection result on the second-state inspection
substrate and a defect inspection 20 result on the first-state ingpect| p
substrate to each other to thereby decide the detect possibly pFéEeHW gﬂ
the master information carrier. This second solution has the foll ow ng
actions. That is, the inspection substrate ~is attached to the defect 25

i nspection unit to undergo defect inspection in the first~state and then
detached fromit and then attached to a closely contacting unit to have the
def ect onthredefeskion tbatmastar infosmatibor cat f ber car thes itrspresfaiored

t her et o. ' t tnhate i etached fromthe closely

cont act i ngnggtlﬁ%f&'{% %%%&%&g‘rh%o% @gggc{&oﬁeifﬁgge%ﬁ%%c?Jnori‘he'}giaﬁcfﬁ(fuslttét e. The

def ect i ndpetheosecond-stade dnshecttiiost ssibaite-adef.ect i nspection and that

used in the secogg-s ﬁte defggt insgection may be the sanme or different,

al t hough t he tur rtéd t ST ARt l-nsP?J‘{N%DG&?blsitFﬁt-esﬁat@li%@@ti on

subst rat edafdcthos OIréd@y SBGOWESAUEL ditp %%hOQSSy%ﬁéf%{% afﬁ;[‘%them way's
e shitted Tr

the same as each other. They are rather expected to om-each

ot her. AcB8fHPRglyfopmasionocasrpari $9ninspected t frer defdefiedtnspecaingn 5
result ongfhe first-state inspection substrate and that on the second-state
i nspection su%strate, t ur ned- phase correction is to be carried out so that

these two turned(phadesefieytbénegeatibn eashlet ber thEhisechbuyned sphase
erformed on the defect inspection result

correctiopn operation_i i cal l , _ _

(dat a) . 1b“%§?§€hﬁﬂe§ugﬁpb/8§§i BPé Ehéavepdtast éirstastahei Angeeataen of the
def eqi0 i nspstroter 884! EoMphBEAt Rode8Bhf bthB L Urned phase. According to
this preferabl e enbodi nent, the turned phase correction is perforned on a

turned phase of ﬁnﬁeﬁégﬁcﬁeﬂéétBéeéﬁnth@nbébﬁsférsue§éatediPSthtiegularly
hi s case TRET ORI PEESEhPbT Y SELEndRERR L Aliarle B SEEppaEE! > 1

this case, e regularfy re g mal iy~ co
(i ndent atham)aimighepirospetlibn sfibsavahe. bSeat teardrei gbdl, £o6mt Hige Ot her

hand, mainly comes_from foreign /matter such as a particle on the jnspection
substraté?a%#ﬁfzﬂfﬁﬁﬁﬂﬁE&%ﬂiq%%ﬁﬁe?lﬁﬁn SSSHRESLPR PHPSEARERY cBh@Er ect i on

and neceived ddify d Memedd dhMtt had delilgaata 1y Bebi4ahiosn 'Bh,gofﬁ%éi‘_QP and
angl e, of, | aser beam appljcation. The turned phase .correction for the
i nspect i o&UBRRFERR Caheie¥ore, is to be perforned on the basis of a

turned phase of gndef eGlntlebgChoficg o0k geeh_béﬁifdgélsgﬁefgéfg_gﬁ%m arly

reflected |ight, ich 1s stable 1n orrentation an t ensi is makes
it possiHubttle mathost, ithpsohevihg te¢ el 1 owjer td fiffeciescur Aoy . maeter di ng to

a variant, 4the turned_phase correctio peration is perfaroed on a turned
phase of & éd)erf%éacttlod‘étcg&ré&%%aﬁ Ot%ecgﬁ o 6 anﬁegtré‘%lé:dgéggtﬁaeﬁ'nte%lrﬁ‘i ght
whi chocormtf comreleondspestaroinsobahtabe shemal ifght usé iapald ecbkires et o.

This nmeans that the turned phase correction operation may be perforned
mai nl y baSdF DRSOA SR RYUG-gRnd PReLaBESr dEydaffdenébitaoident EY N 200

| NSpecti onr NAWRNRI LN dKshdbind P rd Al 1dRlo DVEdSE P dAGQUAMTY

.reflected |ight. : .
thereon. To inspect the defect on the master information

carrier, the invéntion employs the above-mentioned indirect-
25 defect inspection method. Moreover, the invention attempts to
overcome a new problem due to the indirect defect inspection.
It is, therefore, possible to accurately inspect a defect on
a master information carrier, which is such a fatal situation
that it is originally difficult to identify a defect owing to

30 the presence of a magnetic film pattern.
This new concept of the invention is accompanied by the

following variety of novelties.



“According to another variant, the turned phase correction operation is
performed on a defect detected on the 5 basis of detected regul arty JUN 2004
reflected |ight or scattered |ight that cones fromthe inspection substrate
when light is applied thereto while at the sane tine priority is given to

t he turned phase correction by use of the regularly reflected light. The
act"ions in this case nmay be understood easily fromthe above 10

description. Note here that the above description onlx exenplifies
utilization of rRfISEIYELQY fece dpfeghtinspestdonemetthpgfer ianmesteed phase

correcti g fdydy ; W t  Lhes def Lpspegtion is
limted to utl I‘?le% gcré.&g#lér)}ggu aﬁ@ %%q?(é?%%{:eglfﬁgﬁgég?récgﬁ?léred l'ight.
Def ect i mepsrtsppmdredd ot refdrmat boh t oigmabpto cloé myshepickdiyexanpl e, a
scanni ng .el ectron ni croscaope or _any, ot her public¢cly known system nmay
be enpl oy c?.nﬁ%ertrrfaerg ;tb%\/ae,“g)‘_‘mé&f%l’é% Ry %%dgu‘br e’ﬁ%ﬁg?“é@eﬁs\élé%t . 20
That §s, fAllingddqetdmp of: defect inspection on the firststate inspection
substrate, the defects present on the first-state inspection substrate

i s.counted. Al solilddfisRgatiag 3t @pfest ReeiblnPressrénosigineldycond- st at e
i nspecti @n rSybstI A fe t4 s émi 7 e, | [

substrate i s count ed.e Tlhe , during t %%%%C%?%J’Z#%E:ta dcg%‘?%?%n&gn%?%e

mast er i megtes ilof comatiien tdemotighr tie toripart somsfeétwegsr ocess deci des
whet her a count f.)t he .def.ects,on thg first-state |nsgect| on, substrate and

that on the second-'sCEdGLELE BRSEGHsLPAPEMaF&CBGaF FL BT kR ICIRSR . I,

as al0eskbntal® wieh ame equdlt-istAach migwisidhesuyyaoass degidased hat the
master infornmation carrier has no defect thereon and, otherw se, decides

that it WidhoRefemkrigpipeqiion tortherebyouransien $headefecheniiig are as
fol I ows. phtskhe epURhMrifstdie e i G fildySte gt 'i,{g}ga {
substratg iss equal to the scountl Nogéf?rft l?%dec{‘b:rc{lser%r}:otsﬁg{egelco ?cg‘{la?q{;
i nspect i snbsusteattd nishad wdthMdefidet, iMspemtdesss deci des that 5 the
master informatiQn.carrier has no defect thereon and,, if M~ N, .on the
ot her hand, deci@é‘% t RAEPRERRY Bn(g‘?%%fﬁ:’n 1&e@é’é’i'5?8ntl?‘r%tsrf"tﬁ?"I‘Js\’l'Sta‘q;e
conpis at Lyepycsiopl sulbsth 4 €6t o wh PEReEESHE88e ctdlsea Dee edl atarld mayk g may be
0. In the gbove, the follow ng may be another preferred 10 aspect. That is,
during t RBIsPefOol'Ndsteds PREpEALEsh f&em fber Masitedt dnd Grgtdn on
substrat ggrposi-ti gagi nformati on of a defect on the first-state inspection
substrate is extracted. Also, during the step of defect inspection on the
second- st at e i ndp¥Ft comparisigr & eefsedi tinspaatfiomuresyr tofora tdef ect on t he
15 secong- el egt.i tr i xtracted. N, ri he step of
def ect dg%ﬁéﬁénsggﬁghghﬁgggggg?\n g?ar%rg‘trlic'?% %gr%r %ergietf-r%?guéﬁg gr‘rzggroﬁlson, t he
pro@dss desullesomhehdef it de-posté | nsped ol omts s tofatteet defaedt othetrhe
first-state j nspecti on,aébsgrate and t hat .gn t he second-state inspection
subst r at B9 aFBe5BPYnECCiAE §heedEReGEnBPSSEPLYaBTESEREUPR thRePASEET he
same, thenpoprsesodeehdeset-hat the master information carrier has no defect
.thereon and, otherw se, decides that it has one. In this case, the actions
are as follows. Thatt he,def defesés PERSRNINPSr FalPakesn infermatdorst ate
Lnspect | 00 SY0PILALE 23 LA LBRoPAOY BotRaLiBR LRCr82EoRA- AkRte, nspect! on
substrat e, € process deci des that e nmaster 1nformatiron carrier has no
def @5t tdefEbouhndtooidenti sy, odéngdes ehmegnethasfohm. patterndébihdes t hat
t he master inforr’rgti on cartgi gr haﬁ.a def ect thergon Qe RLOCES nt hen
per f or TeCQEELTRPRAP nEPetli AT BA™E &9B0SAgBREr 1Fn 5?9& Foh daFPi &' and
anal yzes; f fige 8ef 86 tsubd Fr&od N Thert be drbpettpasi tivon s, ntheretfoee,i s used
as a reference, which facilitates the obtaining of detailed data pn whi ch
type of Rlesetblede wpdeveoshai aatesacy il inspeckdngracdseca®mine - 7 Jun
2004 master information carrier.
30 A preferred embodiment concerning the above has the
following additional step between the step of performing defect
inspection on the first-state inspection substrate and the

close contacting step. This additional step involves



easily deci de whether the defects are an abnormal protrusion or forei 3n
~ matter or even what distribution they have. This technology is usdfuV i 2804
washi ng the substrate to re-utilize it. In the above, according to a
further preferred aspect, 5 when.:defects are deci ded consecutively over a
plurality of mnute unit regions of those obtained by partitioning the
whol e regi on of the inspection substrate, the process accommodates this
situation as follows . That is, the process regards this plurality of
consecut iWERAFGLINEYhekdessthan ey o theg bze tF defebtaiimsgpsctéedn
I nformati f ef, S .t I d,at_o ear th ravity
center ofﬂ?ﬁgf gggggeﬁﬁgﬁggggﬁggﬁglfﬁi%ﬁgggégkghésaﬁ? ondTETE ggg?o?loms .
That is, priedebepmrinentamlive lartdhati fhien s piniretddss &ff WHd vEQiONS
supposed to _have defect s consecutjvel resent apparently, the 15
process KEORFONG %F‘? ?ﬁkgﬂlﬁgf?’é?%ﬁs%??é%‘ OB WSyl BO4BTeEP ERP be an
i ndi ve dudlodef eent Bt ROy tdglg a defect which has a stripe shape having at
| east a certain length or which has at |east a certain spread as one
defect, the acchHE idardnsh Hem depect wiecthdraipe @ idefec®0 odm i ti onal
preferre . .as fal aal ' e inspection substrate,
one suchq}ag%%‘r%cp}lgye “{gﬁté‘?) §1| tC%hIlzfgL\gz}t 1%as ar{assfs%r?fze‘%:gﬁ ggﬁgﬁé\sﬁgeqt&?%e
maxi mum isedpscradte .i t Sooswp koy faosh di tettaldyahopedi hédoshi{ tdellitdtd s case,

the actions-are sbfoll ws. First, the 25 ,bacré%lround i s explained. Wen a
magnet i ¢ PEEoFESig Ofe idk T and S3NREs MAINSHST RANGT SFarPied@ B4R Brought i n

cl 0sp) coplea@ormieldh igaeh cQbleny icdeldorddadt amt ey crERALRIY dybwosi tional
relationship. Note here that the master information carrier is to cone in
cl ose coftd€ctsoPrRiseRtadn fxsess &f supseadatersdned: nwmblera oma@ret i c
recordin [ hoyeyar. hi f ther a
little. %ng?g:cg rPc?z?l %Hdggﬂsfﬁ?f ace‘lill |crhe%:](|§ %%%gﬁzls%té%%és%gﬁﬁﬁhgéﬁéﬁ ft
anmount i saarielelisrtdebedfrand formed mayeheve aroadviewehumtilestscof for

m croneters. 13 - 7 .JUN 200 The nmaxi,mum r eqi of the rface-directional
bosi 1 onSEATPLSy JFaY G1NE GLEH 9 RalThHCAECEPhEE s Ut AMRETREIAN o of

t he yRgneki-¢ie@Cor Tt N NRGU MRl inke ashplit taAgUke &N Hdrdherdd s no
defect in an area_corresponding to the magnetic recording 5 nmediumon the

master | APEERat i bh A defectnheiesanipupe RYddeteet iinspaRt e ithea very
thin annghacereghel (RXLEEFELY LhLR+2ARY Bk rbedl B@hn?%%@@l&he maxi mim

region of the surfacedirectional position shift and the external profile of
t he maghephtacteds diing pnstiasa inspekess vhethar rtdveenpmbRirnonmheg &izeegi on of

and 11 1R RS et BRE kel RLTS pepdeBERRAth it Tl I

and if t ereinefor enc fon shift

resppErt ie etheecsdgnehecpredetdirngneedivaiuet heof aveiignthat abovpresent in the
extrenely thin annular region_15 butts agai nst the surfgce of the magnetic
recor di ngeRE4PORY FHYEIFS, INfLPRRERT EREs PRPERSEnELEPESENEORPEEP R ween t he

master ipEoraBLiAR £8TELER sh (ea tTRANRId & Rf Sulshe aedibimebbhaeghout the
surfaces"thereof. It may degrade the accuracy in nmagnetic transferring of

an i nf or it wbbhhsagabhesf thesnasréprpdnontbendefeatcinrspestiont he magnetic

recordi ng i Taki a rface-direct] I i£.0 L e account,
t her ef org,rgggslgg}’ﬁe%iésgg'r y It%g liftnggeg{iaﬁs%&{ﬁeth%x }ttgr?e §§?h|{:%rgghgﬁar
regizen whebuépsepedtien@tiizat hand, hehe proaedsefadetides ttha tmast adventer mat i on

i be brought .in c tact with.the 25 ti '
roc um SEERREBCRCHL SRR B THSDEE Frt ShITRR GoaNAC R GHETr e FEcor i ng

medi um hayecfhe 5858iB1&eto! im%hémgﬁﬁt@boan&@faati onspectien endthhe
i nspection substrate are brought in cl0se contact with each other exactly

in a coamdatemninéorsatiwnhcasrierfubdlei pEeVPBRhANIpaRi 2ABAL SR ft
t herebet ween, foreitgn ‘] ip.t e thie gRraul ar region
of the n‘h%fje]'r‘e?ﬁ?o#g%rf‘r%%&ggﬂbér8%?%200\%% é%éggﬁk%%te Eere that the
nMast3wyr | MMeopeation sabsteatés to cone in close contact 14 - 7 JUN 204
Another solution includes the following steps of:
(i) inspecting a defect possibly present originally on

a first-state inspection substrate to which a defect on the

8



with the inspection substrate. If the master information carrier in this
case is used as a nornmal one in magnetic transfer of the~inforogtijgn 2004
signal, it may contribute to the abovenenti oned deterioration in magnetic
transfer. 5 ''~ The followi ng two nethods are suggested to inspect defects
including an extrenely thin annular region on the master information
carrier. It may be considered that such an inspection substrate is enpl oyed
as o have,{pe, SABoShAE187 LRAE GL 25MBANBLI ErARskeraedi BAaRdLym Lo whi ch
an infornatt on signal of a nagne%lc I mpattern s nagnetically

transf er resa $unimg heprasieusinf ormattenwaadyi er tukhedi phabe désthebed

| ater. herge, such an inspeciion substrate is .exenplified as to_be larger in
76 hartFHBETRERER: LRSBEC iR SHRRFEaE e 14T+ ReErBRPEh PR RhESEREEr na
profile ofndpectpgnethetfecording medium plus the extrenely thin annul ar
region constitutes the maxi numregion of the surface-directional position
shift 5 Such an i hdpechrbngingsthemaselid iREp Han caFrigmarecipsSkeast a
size thatoGOfLEERANTS dhid ERESTBXLEVE {ROLOB: 20 uddl S ed!blagendbhea! | onal
position shift. I's conparatively large sized inspection substrate itself
covers thelektdefiety ihspeabhohatortheonntr&ushierfthbedsfiettcpdssiblyona
position shift occurs, to angeexte t _between the.nas%Sthnfornatign carrier

and the iPESRERE oPP stBStPaF RS RNLRT9ENE hEQ PR biBhg €ctB3RECHNPRct with
‘each ot hegypdhes FEXF INIEREQT PRI dbhecsuihagectibgrgti onal position shift in
the master information carrier can surely be brought in close contact with
the ifspection stbsitatespgpbingsanyodefgatnant Ehe pecang-Statehe extrenely
thin ann ' i I I e i ' rate.

. shor RS P e 7 e SR A8 of *Tar of g

matt er intd leendewthieeliy saparahadl firom eghiomasters infproatagnt barasedracy in

def ect inspection of the ster informtion rri.er. - 04 In

addi ti on,ar?qew s 85?"9‘8“%&8 2h¢ e-yrwaaxf tgre%eé‘lgrllgge%J"ﬁ]eﬁrheo%ggfgggsggg t hem

havi ng t hensag@csndestihe ImsSpectiohosupstoateanttier raspettetdnspection

substrate are brought in close contact wth each other a plurality of tines

at 51§ f féefert cIRsREEBRPRCERAE positions, this nethod need not carry out

repetitive cl 08645951@&&&&&0@%%8%1,9 § SeLopARRfont e HhaBagLibe ol ose
s 1o

contacting positron’ but nee erformcl ose contacting only once, thus

i mpr ovi ngtuireed nelpeses pnardfi ci ency. 10 ~ The following will describe a

met hod of using the inspection_sybstrate th ‘ e nme size as
that of the nagnincC?ggﬂfﬁ?ﬂgangﬁfﬁﬁg %gg%%gﬁgdg%gggé éﬁt%ﬁgccount a

sur f ace- did &6 d-0ed t §Ooshépedt S f subdt cht ecand sa wheflet heimeseetiomf or nat i on
carrier and the inspection substrate are 15 brought in ¢close gcon £t with
each28t hareSHLE (4 SHbHORL e bindreP SR “4Pr T8 S8Rl THaoE

i nspecti oy, SURSEER) €aéé £PT OENde FECE! 9685 COTY apteveit acthotmester
pluralitaﬂ%f t|§§2§at d??ferent cl ose gontact?ﬁg positions so that the

i nspect i amBSutsd t e ¢daviber al nost the sane size as that of the magnetic 20
.recordi ng nedi um,nay cone jn e W vakak bns., ~NMXsEUM

regi on of that rs%?’r c%?%??&écﬁaolﬁ%orgggf%ﬁ gtﬁltiflionﬁr?%t ﬁe magtser i nformation
carrier. 4 tfns Lagsecthen astbhotsate eiasatohtbed toThae defedy bringing
the master information carrier and,the inspection 25 substrate.] ose
cont 286t wnPeEEIPBMREL BOpInends QechFi %p‘?/ﬁ*ihorbilpfég?%gtﬁgﬁo%gagé

ContaCtiQﬂﬁ?o@ﬂéﬁcﬁﬁkaéﬁﬁaofﬁéﬁjitnﬁﬂanﬂﬁéﬁeﬂtﬂﬂcwédth@ suclasetylirectional
position shift 1ncluding the extrene;z thin annular region in the ggster
€

i nf or mat icmtacting wabt coehaye chedeBRERcPNWFRR FHRSTHE PRt Fant
substrate. 30 Theregfore..forelgn: opt o . exth | whé hin
annul ar r%ﬁﬁ?ﬁfi%PEkﬁ%ﬁgl%ﬁaﬁégg%ggdﬁfén?ﬁ%rﬁﬁgp%%?f%ﬂgsubstfgfe.,It is
thus possidisedoisydubovestoad riptafchd fromeitge ghoselyprestactingdt he
extrenely thin annul ar region

16 , )
unit to undergo défection inspection in the second state. The
defect inspection unit used in the first-state defect
inspection and that used in the second-state defect inspection

may be the same or different, although the turned phase of the

9



-~ 7 JUN ?00~ thus inproving the accuracy in defect inspection on the nmaster
i nformation carrier. In addition, by originally using such an Lqﬁggﬁghmp
substrate as to have the sane size as that of the magnetic 5 recording

medi umto which the information signal of the magnetic filmpattern is
magnetically transferred fromthe master information carrier, it is
possible to use in a diverted manner the magnetic recording nmediumor its

nspect | oRrERbarrare WRRERbHS8 SRR A ankh R TTEF N B Brp Gegte™ 10

t her ef oreinppsstbbr sabstipkief grehaotehawayisngpeckane haciebichi ethard reduce
the costs. Fromthis F%Fis further said that the inspection substrate may

be in son§h333%§esﬁﬁF F EKBRCERE FRgRer s8ifsedeésrmi Rgcheathrr - By _
repeati ngpetosgi Ry A E N6k Wo! BolbhiF E5 SR R £RE A d M 1RApbL IRy | hi's

small size in |nspecfion substrate can ﬁe accommobda ese-con ns
are also resetedmfhehfiratenatate. inspadtion endls radfeennddt spent they al so

be given f . ' [ eclLion substrate enployed.is
mai nly rra%éécfg) dt%{éggé\lﬁlens etrilcglrll Sil%%té%sn%’n‘t'gg'ﬁ%?i PURRT cr?aﬁrerérpcftallorbflst he
magnet i ¢ tedwos dangy iretliowt sdhtisat sthEsedwentanabdapkaseepiayt bat egquaagnetic

recor di ng nedi%£1nagufactuged or a sen%-finished magneti c recording medi um
in proces§°o?a noFaefur el hﬁuFHrBEdZB BSEdCaErPREIPASPRBEABACBUBSt rate in
a divertegyhpoaely HOreH2REE HRIURENEEBRLCOALSecOEERT ALBG1LEO (3R 8fldi ti onal
preferred aspect,” such an inspection substrate is also used as to have a

| owed OharBines snakes ithamosfible tmaveid wederdoiret ioar ineacc8oaky ofi s
R N I T A i .
of the master infotardling tarthes, ptb€errabpeceinbodsnbat | atRehaudhgdhas an
indentatiégggg'correction is performed on a turned phase of a defect
detected on the basis of detected light regularly reflected by
15 the inspection substrate When light is applied thereto.

In this case, the regularly reflected light ﬁainly
comes from a pit (indentation) in the inspection substrate.
Scattered light, on the other hand, mainly comes from foreign
matter such as a particle on the inspection substrate. The

20 scattered light fluctuates greatly in scattered direction and
received light intensity with a delicate fluctuation in
position and angle'o.f laser beam application. Th.e turned phase
Eorrection for the inspection substrate, therefore, is to be
performed on the basis of a turned phase of a defect detected

25 on the basis of detected regularly reflected light, which is
stable in orientation and intensity. This makes it possible
to further improve the defect inspection accuracy.

According to a variant, the turned phase correction
operation is performed on a turned phase of a defect detected

30 on the basis of a detected scattered light which comes from the
inspection substrate when light is applied thereto. This means

that the turned phase correction operation may be performed

mainly based on scattered light. The accuracy of defect

10



- 7°JUN 2.00 owing to foreign matter or an abnormal protrusion present on
~the master information carrier. By using such an inspection substratgy i o
have a | ower hardness than the master information carrier, an indentation
due to foreign matter or 5 an abnormal protrusion on the master information
carrier can surely be produced in the inspection substrate. It is,
therefore, possible to securely detect the abnormal protrusion or foreign
matter on, er | ti reiec b [ an,,inspection substrate.
10 Accord%%gs?gggéﬁédhp??g%gf gggﬁgr?gd5§ség%§,gﬁﬁg Fﬁgﬁe ViHResﬁistrate IS
al so exenpegdlérdyn kelilecastl apghtcati on on the nmagnetic recordi ng nedi um
In this case, thg actions are as follows. That is, typically lubricant is

applied on the u FEPRELNT| PepNEE &rlgaﬁ&g"ﬁét'i EheetyrardgPhageum as
fini shed. cdhi8ctebMeSper P HRSES <g>feﬂdmg_d/'oagasa@ﬁé@@%&éﬁdzé&%nﬁg%et IC
recording medium |If this lubricant-applied nagnetic recording nediumis
used &s abashsputdesectesreanbari iore hspeed digbtbet reatad teaechlldght

| ubri cant | i reo If_the lubricant-applied 20.i.nspection,substrate

i s used, ?@%giégoﬁrgerréa??gﬁf QF? Jarhigle%%l?rl’lesu%ass%réﬁoel HSSPrTﬁW’b’h l@a?PPgFegs

hardl y abslhebetio byhihe dthshecsama tsiths tomitcari tho 180§ ¥eeh & theobleRedan

i nspecti 8ahsubst rate free .of lubricant is _used to _thereby |nprove

absor pt i FANBF IRHIFE IR O SR Phdhmseshlariyr rafieatedarkight . ThRS nakes

it 25 posgtPiéns 018w &l ya SethRh) HOnBIdHY SRl d¥183L R ofNt hBEaBBSEET

information carrier by using an’inspection substrate” According to an

addi &0onafleppripEied- aspect, the inspection substrate enployed has its

cl ose contacti ngygLTACEs AL il [l li3:G83Cont e 2ERLENF; BLE as

follows. That is, I'T an abnormal Pprotrusion TS presenfl n-a gnef‘l film

pattern oitihezawsérrof megniarignrefleceed tikghtmagnetdtctdtddnlieptperl of f

fromthe master information carrier ow’eﬂggto tr}gqcl ose .JI'I' N ?004
r

cont act i ngFepdmitath coanredtd amapecf uBet émﬁziéfsi%ﬁéig;ﬁét;?ctﬂﬁoper ty

on its suidpeer inepPeelsd-PEf1IRONEHT €ol BYEL 1 EAPI SECHE eL¥glEa APy Or bed
magnetically to the inspection substrate, thus preventing %he surface of

t he Aast ereblegfen Adghdnot radtde dadb Ml pbitng Dedecint mepect yn nieedpeet ed- of f
magneti c il The.invent i st ic fran t hod for
a nagneti%éfﬁn}ﬁ%%?t%n by s%%? %ﬁéﬁ% er ??1 or ma[g %&Lh' c%r%%ﬁﬁ i s met hod
speci fi cadlectuses ral amsiarpd O IBM)oramaingn otderi pubihal yi kndeni sigsiten be
accept abl e )’Erg?rou% ﬂ(ﬁ;e%t i nspection by the above-nenti oned defect

i nspect i AFHeEthddPAY TNt or mati on signal based on the magnetic filmpattern

on the naster inforifd ia®dvear ther fbslowangfmay ek boptb€ehrEnCdsSetecOr di Ny
medi um magneti cal I%.érl n this case, the 15 surface of the nmaster, i nformation

carr 28r dthikd (HERGAANS SR R PALEPRE | ENIRFFRELT ORI TFETI ose
et it TR . . o ¢ ! o
R

external magnetic mation signal based on
t he magnetiixstf-4ta tpatinepecad onhsulatrate20s coatedt.i dv ssar dbsingothée

.magnetic’'recordin ium_ According tga another.aspect,. the mmster

i nf or mat i%tﬁa%a?ér I%ﬂ%‘{-{ I%%?%W%g%étﬁet?%%%?%rs% olcf‘%boeré?;llén'ggneti c
film pat tRystusaS 2 tRSteifddioromitlon secondrstidd imsplaiidad to be
accept abl e through defect inspection_ by, the above 25 nmentioned def ect

i nspéet i cinaENdE 1EncPprtedasEnepneliaipRtine FEEMPRPEErAt AT HE st er
i nfor mati g (4@l hh§tekSi ARORRLE 268 befof ehaitoulieRnet B@m?élfiéﬁﬁ, afhd he

master information carrier on which the magneti’zed magnetic filmpattern is
formed | pimaasghtddgiddpshabmaa eunt (9 theyrafecte @ di®y nedi um 30 to

t her eby netically.transfer the,i J j I S 1 fg@gnetic
film pat 'E%&r’? "fsq-taﬁ:eélr}ﬁl?tpgt‘:tilr?flo?ﬁg??%%Eg:%?e%rﬁtggghg?ﬁa%ﬁce% El'rI?(:ordi ng
medi um  Lspection substrate are equal to each other. If, asa result,
30 they are equal to each other, the process decides that the
master information carrier has no defect thereon and,

otherwise, decides that it has one thereon.

11



- 7°JUN 2004 These two nethods differ fromeach other in whether an

" external magnetic field is applied to the nagnetic film pattern-adrJix 200
magnet i zed beforehand i nstead. These nethods both use a master information
carrier which has passed through the 5 defect inspection appropriately to

t hen magnetically transfer an information signal based on the magnetic film
pattern to the magnetic recordi ng nedium thus inplenenting nagnetic
transfer of the | rmation s%gnal efficiently and_accurately. ' The

nf
invention relate N FS (G358 g EcRCFhEPERTR 160 OHEd fhf _tél%ﬁsﬁéﬂ'-i c
recordi ngy regli tie  d&ge 8BS ol Hﬁ@sfﬁrgﬁsg‘é‘été”iHEﬁgE’ci’BnCQH:B@EaQSC;i.QEd to

be acceptabl e through defect inspection to then gnetically transfer an
i nf or mat iR E} gl thaeeewnt B eficthegefectsecnr hegseedndnst&ven i f such

an accept (g ti i er_is eqployed, however, 15 there is
a possi biﬁ%@e{?%%ﬁgx bgrt(r%;r&f é?g?g?\{%’ag erbﬁdagplﬁegﬁ%%%? \%&\ﬂ@e‘"’ngpﬁg nast er
i nf or Bat itdre aergter ianibineet ingrg et gre dargdintg degEdictmewaeaohhaydar € £br ought
in close contact with each other. In this case, a defect such as a pit

caused by pFedsi @f she REhredy diagd meacidemt s sithihasoans. obudie 20
magnet i ¢ deRGod b M eheFBOHUN %Bh@rarﬁ%ﬁ@%tlgc? ihgDel8la £dbt ?Lndﬁi'&géséfn gi B%

i nspected. The defect inspection netho or a magnetic recordl ng
accor di nd'ate there ikat idranddl ek Reedsteps of ;' (i) inspecting a defect

possi bly present-ori,gin o] iC_I [ di ng_edi um pef or
transfer; (ii) b]%r?n%r?énggﬂéé)%%’spte&éiﬁ g?grr‘gﬁ _nm%grcl??e?n h?ﬂ: O%Iéeg%ﬁ¥% t with
the pOe- tasaresfter Mhgmetisc deedndi tige nehpir fidedlectefiagpeicispacehofhé o

t her eby r%&rr%eti caalﬁlé‘}/ transfer an infornmation sjg{lal based on a magnetic
film pat therys O ¥ IR IRRIEOD TR HHF thr REFHEIOR LR IRFTAELQR B2y

magnet i ¢ Jeaeitdidid thRdicysat ket tdet BehetRIBACE 1Bt rdle is dx I LCOQ4 (i)
i nspecti n%é(ap defect on the post-transfer magnetic recording nediumafter it
i s separ &l&P f Beminget AR sitaEp iodf deABEE obnere et on cantihei secomimetadty a

detect | NHARJAL Sald At dl hsoéiggghbgég@é\sﬁ;gﬁwg GeEER Gl Ng, redi um

and a defect 1nspection resul't®on ranster nagneti c recordi ng
medi L$n t cecarid-ttfzdre tiaspeetdon debstdeasachs exdefeettedan Then predineting

recordi ng,nedium a o_be caused, by the transfer step. It,is thus, possible
Lo secur SHEcEER, Of SFESCHARAS o CRIEHS BIShRGnE Torne HHEF ar X mpr ove
the accuraghugh cRRPRGISHM,0kha HebeeEs0AetN8cHRGREE hEr MEcOEH ik BKli um
Through this defect inspection, the reliability can be inproved in the

magnet i ¢ indearmgitign @f ddecidefegipanattiie HAausdrditafa dnapesddian onal
.preferre 0 5 Vs 1,0 f inspect. for a
magnet i cgﬁggggélttﬁgg?r&egﬁl&]nt] O?ﬁ%%‘ %Eﬁg%ng%g%ggr%?eadﬁﬁ %g%%gggtg%t ep of
def 20 i nbpeckeimenasnetkd ptbetran$ferasngneeselt econely myresdiaimamel t he

g? et)hgf Si%%x%sgftggg%%g%égf%%%g:?{aetid%hetrgaes ¢ 255 ori.mna J.eocnt (s:a\é\kggtegerr]a; rheo number

defect thereon and, otherwise, decides that it has one.
| In this case, the actions are as follows. If fhe defect
position information on the first-state inspection substrate

25 is the same as that on the second-state inspection substrate,
the process.decides that the méster information carrier has no
defect thereon and, otherwise, decides that it has one. If if
decides that the master information carrier has a defect
thereon, the process then performs accurate inspection on the

30 master information carrier and analyzes the defect. In doing
so, the defect position information is used as a reference,
which facilitates the obtaining of detailed data on which type

of defect has which coordinates. That is, the process can
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20 on the pre-transfer magnetic recording nmediumis not |arger than a
predeterm ned value and, if it is in excess of the value, stops .}2@ 200
on-goi ng processing and, otherw se, goes to the close contacting gp. ‘1n
this case, the actions are as follows. |If external 25 foreign matter is
caught during magnetic transfer between the nmaster information carrier and
the magnetic recordi ng nedi um when they are brought in close contact with

each other, the foreign matter thus caught may possibly have an adverse
i nfl uencea&ichY é{ecplr%%m&%%rof%e d’@ffé‘ﬁgcsoﬁrtehénnﬁEﬁ@FmélBBrQ'éé@ﬁéIOlhg

medi Um org & MEBESYre md e T ieQz'?z-rFWhrajte'ail%%‘iﬁ%ﬁ%iblﬁitggggg%ivg.t rapsl er

operation is carried out in a close contact state. . once” produced

on the ndwmahmalkdgy dstusefehrin washbobdtmesbsaraicri taredatddt zieoivoccur in
a nunber of nag G 21, - 7 _JUN 7L! (14 recording nedi.a prqcessed one

after anot her, Pﬁsjsﬁtﬁ PRy eri 8ECPEAANHRF B2 ﬁ&%ﬁ’@% p?SfSEEF AFREFEL this,
i f debectwhear elafiend efird Matied et @fdetSPRSL§ B OP A ];B)I@réiﬁt:%f&f
magneti c recordi ng medi um the ﬁrocess i nspects whet her’ the nunber 5 and/ or

size of HEYHFSBPALIEeILORDEOT Bhgee At nehPY¥RARNH rlnathe wholet is in
excess OfrdfiePradener 'Ih@%@c\{:@.lo‘ﬁ?sulbgﬁrgﬁzggeﬁﬁﬁ Pﬁgeﬁg'eaggérﬂ%cﬂ?tes

processing to avoid the adverse influence to the sh it or replace it

wi t h anotthdrs wdgnetiion esofalhgward Tatarid t ttéwe peotesssreeseds tbpection
again. If s dqts t. larger. .than t.he predeterm ned val ue, the process
deci des tpr%iﬁq:énlcg‘ Qtﬁj\?g?ggn%r?%l%&é‘h’%eulnétgirggr]igflg FReRVGLERBETHRC XL T ont act
stepl0Thus dbtaimfearitidrorirto o e ief oren deef que\aiprskdd ap hswving a
new defect. A further solution of the defect inspection nmethod for 15 a
magnet i ¢ LOSESEH R§ PRGN IECOPERNELYCeREST RfefNREnaPPRT 6B ST/ FHO®t eps of

(i) inspecting aflehQGt cRQSS| Phy JUEHY 232 Qspf&im?gfe&hg‘ﬂgfg“&e
[ and a a

recording medi umoriginally S0, previously or terward, freasuring a
turned pleaxperdfendes 20lpridhat ahehea plagadtiity o£covidi nggireds lenppdded espect

to defect | cti it .(ji). bringi.ng.a naster .nfornmatigon canrier in
cl ose cotﬁtoa@t%g\% tah%{%%&r élfst r(“)é)r?ssfeecr“&r%a%nlé’t ipcrersee@ct):r (:ﬂpr?ﬁrr?&ﬁ rh %’efi ni shed
W t hl§lef peiodenspéets @ dsd et akegnetiiffldent ransfeo 2% hart isifmylet i on
signal based on a nagneti ,fi,Im'gaCEﬁt rn of _the naster informtioqn carrier
Lo the pRETECIEP &S PRghBELELAER DGR TR e dBlim o8 1 4TI% RS HR Eh ;

inspecti @R i ktripeSBAGPENHa2iAEl 86t188sthe POSEaid ans{ain BInRAtich
recordi ng medi um as separated fromthe master 30 inforndtion carrier and
al so, pré@isoadl yeastat tegnta) SRREAH iAFgoact dehedt phtke afcuyrcy can

P(r)éltoef:{ ?%%f gnhlpg;%g}%?t ii% rRGR i qglsrﬁ%q:ittirgnvy th respect to the defect
20 An additional preferred aspect may be as follows. That
~ is, as the inspection substrate, one such is employed that it
has at least a size corresponding to the makimum region of its
éwn surface-directional position shift. _ '
In this case, the actions are as follows. First, the
25 background is explained. When a magnetic recording medium and
a master information carrier are brought in close contact with
each other, ideally they match completely in positional
relationship. Note here that the master information carrier
is to come in close contact not with an inspection substrate
30 but with a magnetic recording medium. Actually, however, they
are shifted from each other a little. This is called a

surface~directional position shift. The shift amount is on the

order of a few micrometers to a few hundreds of micrometers.
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- 7 JUN 2004 (iv) correcti ng a shift in phase based on the two neasured
“turned phases and '(v) conparing a defect inspection result on th
post-transfer magnetic recording nmedium and a defect 5 inspecti one.( é"éwlgmon
the pre-transfer magnetic recording nediumto each other to thereby decide
a defect produced on the magnetic recording mediumby the transfer step. In
this case, the actions are as follows. That is, a nagnetic recordi ng nedi um

is attacheget t 0 i.nspectign in a
pre- transfFél? @?g$%6gnﬁé€ﬁ C(J';dfet ac%rgdhf%ée)réefdr%%o%%\?es& mShift
cl ose- conraéﬁirﬁthnsmclsca thegticn @ef €ot haneaaneskiesrnalf q:rzi’tﬂﬂ:llcm dRRheer Ny

b f I Th d
medi um i <TERERC hE oot g neRRRORLER it Bhderraromit- (6VBR HOREETES ( ho

15 def ect i 5nspeeffieat ﬂnlatn agshcoPréfHisénding®o vREAhdef £chcbRaRgg i on in
a post-transgfer sta The defect inspection unit used in defect 1 nspection

in the prie iLHﬂs‘?réFE'@t%%%t%ﬁd-ncﬁ&ﬁmm icﬁré’éﬁéetthmmm be a de1fleet
post - tranfﬁeéorﬁéaéﬁsggylgeatbgrga{?ﬁlﬂr ﬁh[eﬁgr}:eg%gaﬁ Zg gfs’f‘ d phase

of the 20 nmgnetic recording nediamin E‘Hat in
t he post-anpuiéerregior) doehweahwalie ma'xmmhnleraglibneachtnéhgﬁrfhbeks

expect ed t_would rat he occ ase. uard agai nst this,
prior to %J(;n%%&é%‘_ﬁ b%?%léhoré ﬁ%f taf‘asﬁbﬁtgﬁﬁei‘”ﬁéhl PIBhi{fAcOfmbhBL i C
recor di ngnagpdle tiie | fetded2hg pheditansfer state and that in the post-transfer

st at g the proc ﬁs co&gucts turned phase correction so that the two turned
phaséd may be cofRERdERt Siftrerabn HiHernmHiar redgien phashatonastekon

Operat | onihfoiildl £5h CA:CaRAURL 4 aBribe, O8] g6k RPEF! AR dIEELLAR! D)

This nakes it possible to avoid 30 detefioration Ih atcurac e def ect
i nspect i cind eb Ith%muelbylraf@matlorm d:ﬂrmaelrpéms@.mtém a nooithent he

def ect C c 7 JU 200 abo according to a
pr ef erre?gspecfﬂ}?hggéﬁ?%%otoph%% RFre Jf?oﬁe?%r‘fhfé? r?yn 2% ur ned
phase of fomei@timadeiesipe dased onché obkt Fagal d;arﬂryu{ eér{maeld Hgide

Wié' c ,recordi ng, nediumwhen_light is applied thereto. 5 The d| fference
bet

Rhfiaradp it dheFuiipne M Shatnagrstic gtrﬁccrmummemr i bed
al r eady. Tm@c asrmeéilahaﬁeeés%m; %ﬁteeéhﬁ@é %%fntbétgéalb &fﬁﬁgré&&g& s of

regularly refiected i ght detected IS nore ion and
i ntensi t finfmmatieonptdarcian and tthes st thi @ lte:cdm:htr@rmddlumrpr ove the

def ect ”ﬁ'ﬂ% r 0 o] ot her ref d aspect, the

t ur nedphase g@rrec‘f:\tg% I§§¥fac§§r%@%9g%%a aﬁ F ned 8%853 8ft FATELREHEt ect ed
on the basi maghetugmrmammlg by aﬂﬂanmg:matm@nrgs:@mauw ﬂndlmgetmen l'i ght
IS gé)l ied thereto. This neans that 15 the turned-phase correction nay be

per f IR tIOn carsder| Eﬂtt}?'reaﬁﬁ%}‘e%&edioﬁ&lf‘(g BedivfherTPrididr r ed

aspect ; rahsuwaeeddmbaéelsﬁanqséép@mﬁ NHF0hIRE SBcSudt] Nek e of a
defect detected on the basis of light regularly reflect ed or 20 scattered

by the n’é@nétsi @ngqmamﬁqm@isq giite iextaepleiled thtier ermudieid e at the
ST LR B P S A8 R RS TS S, RUERR! LTSl 1 o
information carrier to be brought in close contact with the
25 magnétic recording medium.
Suppose here that an inspection substrate and a
magnetic recording medium have the same size. If the master
information carrier and the inspection substrate are brought
in close contact with each other exactly in a coaxial manner
30 with no surface-directional position shift therebetween,
foreign matter, if any, iﬁ the extremely thin annular region
of the master information carrier may be overlooked. Note here

that the master information carrier is to come in close contact
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In the above, the following nmay be a preferably aspect. 25 That is, in 6he
step of defect detection on the pre-transfer magnetic recordi ng redPNndilk he
defects on the pre-transfer magnetic recording nediumare counted. In the
step of defect inspection on the post-transfer nmagnetic recordi ng nedi um

al so, the defects on the post-transfer nmagnetic recording 30 nmedium are
counted. Then, in the step of defect decision through conparison on the

magnetic recording medium the process decides whether the count of the
defects WAtbh&hsr dnspacdian saisdmate-ecdfidithy maditieh didammation the 24

- 7 JUN 20041@9Si5 ' ' | ! v
2304 R0} n IARSLEE S TOASLA G 8 GRIHIMoHEAH AL AL LBG Sl ed . 8 2

result, they are the sane as each other, the process deci
magnet i ¢ ofetdediimdg onpdituiorh asi gna ldefide maghasordiridnties o déde ddouverat it has

one. This aspect provides a.5 rel.atively sinmle hod and fast in decision
processi Bg. Ilﬁnter?gcg c?\}'el,ortal:\:elofnoﬁnoﬂ%% "B:gaé-ﬁ Ser preferred aspect.

That §s, in the mHeeFofl HEREt WO SRAHIIN e tdiRydustdd ansfigfsgaaneti c
recording medi um, pqgsition informatign of a defect on the pre-transfer
magnet i c APEEELSI AGTIRGLNG 29 BFtEemedst &din Rniwd adt gggdondemedths nspect i on

on the pﬂggtggagﬁg%gﬂ@%ygﬁida 8eq di ng nedi um al so, position information

of a defect on t ost-transfer magnetic recording nediumis extracted.
Then, in the stk vaydeéentnsiedd sedrihair sugh gonpaspeoii @n stils tredreet i C
recordi ng_nedi the process 15.decides whether .th i_ition _inf.ormation
of “the daPeBTPORYERe &5y G2 FaYST SFomEgn ¢ Hreddr 4G REdFuRBERT TRa on the
posttg r apsterdingnRbHe umeeorwh ith edinFoamatlibe sagRadSoLarhaeinReric If as a
resul t thex are the sanme, the process decides that the magnetic recording
nedi um hidlmopastesn dferegneiigaliy siepaskeseedddaraeshenmasternas one. In

this Casgnfw@a@i hoRS 366,85 F101,)10W5 pe &ggérrﬂsaaoﬁayéf.s the HOSitdrHoN
information of a defect as a reference and so advant ageous 1 n obtaining of
det ai | edadatmspecthhan syipet oditeldfscekempiléfiadwhs div beotargar eisn siBeat i s,

For ei gn BHPDeF MEnB gDEY in gt CRTSLPCo0E BN T hoy have. Thi S is an effective
techyml ogy in wadki rgdilke Tagrel exteeoad pgofedieumit & heemainetde it .
recording medium plus the extremely thin annular region
constitutes the maximum region of the surface-directional
position shift. Such an inspection substrate is employed here
as to have at least a size that corresponds to the maximum region
20 of this surface-directional position shift. This
comparatively large sized inspection substrate itself covers
the extremely thin annular region. Even if the surface-
directional position shift occurs to any extent between the
master iﬁformation carrier and the inspection substrate when
25 they.are brought in close contact with each other, the maximum
region of the surface-directional position shift in the master
information carrier can surely be brought in close contact with
the inspection substrate. That is, foreign matter, if any, in
the extremely thin annular region is surely transferred to the
30 inspection substrate. In. short, it is possible to avoid
overlooking of the preseﬁce of foreign matter in the extremely
thin annular region, thus improving the accuracy in defect

inspection of the master information carrier.
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~In the above, according to a further preferred aspect, 30 when defects are
deci ded consecutively over a plurality of mnute unit regi ons of-{ hase2004

obtained by partitioning the whole - .. _ region of the nagnetic recording
medi um the process acconmpdates this situation as follows . That is, the
process 25 - 7 JUN 2004 regards this plurality of consecutive unit

regi ons as one apparent region to obtain position information of one defect
supposed to be located at or near the gravity center of that apparent
region. 5 ~~~ | R Rddikben, binregntdasly o dehectaswikn dakatestri pe shape

havi t A [ ¥ I ch. t {, t al d
one et ol SO R AEERRL oL ply SheHNEr il Tafl apRP s Bl hang8E ="

i nvent i onrfdmtaesi dro ca mmEgnetEing ther daspdcngbhepubsteang @@@awﬁé@%h@|50,
whi ch includes a di sk-shaped rrzqgn tic recording nmediumto which~the
TG 4GP

i nf or mat i%dh SifaICqE afdy (FEMRT & RIMIAL iHe ebhdvite®mt oned
magnesi ¢ dirArisleart idip Jetduit A iy rB’c%‘?Ei&né"ﬁ%iLé’%éﬁHd”ﬁ@é@ Ade

recordi ng/ reproducing operation to the disk-shape magneti c recording
medi um PR YRgtetepetddve agrsepecodtisrhingppretdubons adammpanivéd with

a di sk-s d:ﬁag@F}L r.ecor di ' [ ch the information signal
based, o%%nagne C l?} It%%p%%%nr%cﬂ{%éw&ﬂ%ﬁog} rpa"ﬁ Jhe%%sr &l%r IS
magnet i c@dnf dmmandfoare exbretact drigylordly asroe,acyhud hingp desiitgy exteel | ent in
control qf the tracki servo nmechani smetc. BRI EF DESCRI PTI ON OF THE

DRAW NGS *RSPfsdd Oih & B ects as well as advantages of the 25

invengion will begommCleandwile ddddemdt dasaiddtd oruPinpraierred
embodi ments of the invention with reference to the acconpanying draw ngs,
wher ei n: iRsgection gubsssateethpbnags aesbortheheamegsizet asethieref a

master i r QD i ethe: Lec i I are separated
rom cack i Fauh@Ri 6% <oeta Bl oibdTHNS 11 BRYIL PR "ER L8 B

Cross- seat isurdlacei-el rie@t iomali psa tSioat eshilfar evHiled wrhrs iwlear rid on
carrier and the neti ¢ recordi,n 6 - 7 JUN ?200~ nediumare in close

. 2 . )
contact WRSheadRTOERGTHoR O3 Tists @Nchiidd iEvPest 1oRe ﬁWé’rrFﬁ%:?re
: 15 Dbrought in close contact with each other. By this method, the

master information carrier and the inspection substrate are
brought in close contact with each other a plurality of times
at different close contacting positions so that the inspection
substrate having almost the same size as that of the magnetic
20 recording medium may come in close contact with the overall
. maximum region of that surface-directional position shift in
the master information carrier.
In this case, the actions are as follows. That is; by
bringing the master information carrier and the inspection
25 substrate in close contact with each other a plurality of times
with different close contacting positions, the overall maximum
region of the surface-directional position shift including the
extremely thin annular region in the master information carrier
can come in close contact with the inspection substrate.
" 30 Therefore, foreign matter, of any, in the extremely thin
annular region is surely transferred to the inspection
substrate. It is thus possible to avoid overlooking of the

foreign matter present in the extremely thin annular region,
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FIG 3 is an illustration for showing a contact surface of the naster
information carrier on which it comes in contact 5 with the magnetig jyn 2004
recaording mediumin the first enbodiment of the invention;, FIG 4 is an
illustration for show ng a shape of a boss in the first embodi nent of the
invention; FIG 5 is a graph for showing a relationship between 10 an
el apsing tine and an air pressure of a cl ose contact space in the first
enbodlnenE ﬁg % e L nvent.i.on; a_schematic illustration for

n

showi ng a p BFOonide "?rﬁlcg%lactyhénn‘A§F%?t|Jrﬁscl?9rF§11+Q§h0@a‘iheé¢astﬁlt he

first enbmdfaemhtebnt&grmaéentlon 15 FIG 7 is an expanded view for
showi ng part F aof FIG 6.in the first embodi ment of the invention; FIG 8

is a partially séft @&%tkﬂnewbrywrslmmaiglx h@mlmmmqﬁp&ﬂ?ﬁm 6 a][ld 7
Shovi ng | prral oat on o ERe Frespame aize 85 Shatnet Themagnetica 10 s

showi ng initialization in the rst enbo
an~i | Fust Faepsdingr meddumngonmydehi the tinfosfrat iion tshgnkilr oi emeodi ment of

th nillustration f showi ng a situation of 25

nagne?yga ﬁeﬁgécgéiWnBatﬁeFHelﬁlWéﬂ”@ﬁﬁ&&%&éhﬁréﬂstﬁérﬁﬁvéﬁpmoﬁheFlG. 12

is a fl Ovmélatérfmf@fiﬁa/\tﬂﬂ'z 2adefieg, iﬂ%@%‘s@ﬁb?%eﬁo#ﬁt b J %‘ter %%Odl ment
0

of the invention; FIG 13 is an i|ustration f ect
|nspectldﬁa%%%ﬁr%9%§“¢%n?ﬁhcf#¢%@riﬁmmmm¢dﬂmﬂuﬁrtﬂus|gnumamyobankEasl4 is

an 111 ust R onsf ek sbavEBOsa-hesyl topt (ORbect Luseect lon,perfarmed at step

STl in the first enbodi nen e |nvent|on
10 inspection substrate need not be manufactured in partlcular.

It is, therefore, possible to simplify the defect inspection
facilities and reduce the costs.

From this it is further said that the inspection
substrate may be in some cases smaller than the magnetic

15 recording medium. By repeating close contacting with different
close contacting positions; this small size in inspection
substrate can be accommodated. These conditions are also
covered by the invention.

An additional preferred aspect may also be given as

20 follows. That is, the inspection substrate employed is mainly
made of the same material as axnein constituent material of the
magnetic recording medium. This is based on such a concept that
a magnetic recording medium manufactured or a semi-finished
magnetic recording medium in process of manufacture should be

25 used as the inspection substrate in a diverted manner, to enable
reducing the costs.

According to an additional preferred aspect, such an
inspection substrate is also used as to have a lower hardness
than that of the master information carrier.

30 In this case, the actions are as follows. That is, if
conversely such an inspection substrate is used as to have at
least the same hardness as that of the master information

carrier, the inspection substrate hardly has an indentation
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FIG 15 is an illustration for showing a result of defect inspection
performed at step ST4 in the first enbodi nent of the.invention; - GuN1fo4 S
a flowhart for showing a step of deciding 5 a defect caused by a naster
information carrier in the first enbodinent of the invention, FIGS . 17 are
graphs for showing a position of a gravity center of a variety of types of
defects detected by neasurenent perforned 20 tine consecutively on the sane
i nspect i ogwifly stsfdrd Byn Mnd thee f i0S tare RGNt pebtirfie ionvpreiserr 6hG 18
is atable for showing a result of enunerating defects with a turned phase
shift andihf WASter doyfeeiabion GarpiRr « RisMsisg shich aanbugpestions nm or
| ess of t C V) hot 95 eR i rly reflected
| Tant 15 T en ayor oAy e R S EETRE Rin e 8 B BrR BERUER Yo TH G 19
is an il lirsfoxnathoh orashiew npra dredarn ta tofors ubter dct ifomrepenf mawkdri art he
first .embodi nent._of, the jnvention ELG 20.is a_graph, f.or show.ng a

r el at Ponst? (FBNREh BECHHTAAD & Shfefestemn 18 orrﬁ‘&&ﬁP&t Faﬁrﬂiggeﬁ?gd by
the 20 phaireIgeasptproghes@nini thé henspaot dohystestested | Tghisyeception
system and a di stance between a magnetic recordi ng nmedi um and a head; '

FI GS. 21 Hherefoxat Passskd & bp sRuErakY dategtshtvahiormadi RBEPBRYALPNI n a
close co I I r 0 LL.e .1 he
inspectigﬁggﬁggﬁﬁgféefﬁﬁgpgg%gﬁﬁﬁgﬁﬁg fﬁgﬂfgg a?%%hiﬁsggé%gn?yg?%fﬁQZ is an’
i 'l ustrataronidspestibm ngulas trasecont acti ng position of the inspection
substrate with respect.to the master information carrier ipt second
ombotPrent of | 30NCHEESMEEFort Fae tbanAL RrePPrERR! aSPaRE oFfghont ng a
resul t ofi igfaadi diisHasst L deid A I8sl Skemibedd Hiloh NLEbei s@goNd embodi ment
of the inventjon; 28 7 JUN 200i FIG 24 is an illustration for showi ng a
resul t ofaRiEficationretim pPRIFStHedreeosd g Sredivmt he second enbodi nent
of the inventio 1\G s 254 Saancy L LO 0L S A ar t;of 5
subtraction perP%fﬁg%%%nc%i%'ggﬁén%é%%gééi%%%té%ff§ e8?%Ven?$%%;l G 26 is
a fl owcharypiarl lshohwibl carepsi ofapmbigcdoconuring wpeynest clayeoref g nmedi um
in a.third emhodi nent of. the inventiop; 10 FILG 27 nillustration for
Showtg T GPaRarad Frsii Pont af Tarhea TS B8 vero3 PHEREE T hi ra
enbodi nerydf pireklbe viiiesinbebhik&s @8 the ABghktust re¢dodiA@meztiam.ngIA resul t
of defect inspection performed at step ST25 in the third 15 enpodi nent of
the i nverithighlubrdcaps -appd iegdonagrek L SHRANF T BeGitMot S ARAfFE A3 Ry

def ects \Mr{gbeacéi%ﬂ%% shifie a:}?g%ﬁﬁcﬂforﬁosmf@@e Had e5Es@nd a

position shirft anount of 0.5 'nm or s of those detected by a regularly
ref | ect ed ukmgtarrte cgplored| EBreromR i L Hehe hiukr Reargrirpt besd of the
Invegblor}lnspection substrate is used, foreign matter, if any, on the

master information carrier is hardly absorbed by the inspection
substrate. To solve this problem, an inspection substrate free
bf lubricant is used to thereby improve absorption of foreign
matter on the master information carrier. This makes it

25 possible to securely detect foreign matter present on the
master information carrier by using an inspection substrate.

According to an additional preferred aspect, the

inspection substrate employed has its close contacting surface

magnetized.
30 In this case, the actions are as follows. That is, if

an abnormal protrusion is present in a magnetic film pattern
of the master information carrier, the magnetic film may peel

off from the master information carrier owing to the close
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FIG 30 is an illustration for showmng a result of subtraction perforned in
the third enbodi ment of the invention; FIGS. 31 are illustrationsy {)ja) 2004
showing a result of observing a surface of a conventional recording nmedi um
after 25 magnetic transfer; FIG 32 is a graph for showing a pit in the
conventional magnetic recording nedium and FIG 33 is an illustration for
showing a result of optically neasuring a state of a protrusion on the
surface QlorhdiengPaeehise {6607 Of ROLABILHEDEL EOn BADSL LEL LT RAST BT TS
performed by a conventional magnetic transfer net%od. In all these figures,
i ke conpw@nmiapsopedityaerd tsysthfasangheupeebéd-o2O magnet it Laje2004
DESCRI PTI Q= THE FERRED EMBODI MENTS, . The following will, describe
preferrexé%ﬁﬂﬁﬁﬁ¢%ﬁi§§%ﬁ {$EPE%%§E%?%ﬁe§}fﬁff%f%?éﬁ%% SRHEEHPRwi ngs. 5
First Entndbsmrdtdhorieis pievast tigi théhsutfasé efbegk eastef the invention
S degcribed with reference to FIGS, 1 to 11 as follows. 10 FIG 1 is a

cr oss2sedtNH e &4 iy G Sradhem el ngd cortaniep e dvathe. pealedepff, a
reference, Al dijgpdicates a magnetic recording nedi um (nmagnetic di sk)
and a reference numeral 2 indicates a master information carrier. A

ref erence nuner fh8 invérnties alsontetétesrtace nighéeicastansiér
information,carrier 2 which cones.in contact. wth the magnetic recording
medi um 1.9 Qtd;efocrorﬁ %ﬁg%%lf%gﬂé“i%a? FHRPH FdRe % B3 eking in a

radi al man®rfataod eedder chisheethdldebperligigallonusasraefiagtetn this
enboglnent, t he groove depth is set at 5u mor so. A reference nuneral 5

i ndi £8t ed N PFLLARN Gaxdd ko HRE dSs decicedotRabPe orCeaRFaiREC 2tR¥ORGR i ddl e

and a refRIRnae IMUPIA! i h BV QA &Sy SURDY fod P! o fdlit SLRIRLLL £ t he
magneti c recordfhg nedfhnlfnghe suppor t tabl% 6 has a vent '§P%?g% f or med

t herei n fmethiddow @ dinfatmaduigin i 2isgehtleased fon dfher evegnetuine rfl 18

i ndi cat es passa t hrough whigh air.25 present.between the netic
Fecor di ng TRSHLINDT GRS STrb? B TTRE bRt et P I AT b B Rt and
al so air magneerilc a% TR SRHiui anddietti@oMey 4 IowWHied Gsa, siase

between the two, a reference nuneral 9 indicates an air outlet for,
exhaldt i yrfiace af diphmessepabrbeenat ian ceurgriescen WinsiatheMane s cat es

R R PR b oo i P A b

suppl y powgnfedi os eregionyizig maddam prags sthriech dind tanrefiey aped imsheral 13

I ndi cat e%x%%r%iarl ?ﬂ%%%le\{:l%o fie‘ld7 t]oUN:l'?eQOe%y transfer the information
signal based on the magnetic film pattern on the master

20 information carrier to the magnetic recording medium.

According to another aspect, the master information
carrier-utilization magnetic transfer method for a magnetic
£ilm pattern uses a master information carrier that is decided
to be acceptable through defect inspection by the above-

25 mentioned defect inspection method. In this case, the magnetic
film pattern of the master information carrier is magnetized
beforehand. Then, the surface of the master information
carrier on which the magnetized magnetic film pattern is formed
is brought in close contact with the magnetic recording medium

30 to thereby magnetically transfer the information signal based

on the magnetic film pattern of the master information carrier

to the magnetic recording medium.
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valve for controlling air supply. The air supply punp 12 is nounted with a
0. 0OL,u mair filter to prevent foreign matter with a size of O Q7uyyn fpEem
entering the passage 8. A reference nuneral 14 indicates a holding armfor
hol ding the master 5 information carrier 2 as fixed thereto. The fixation
unit used for this purpose nmay be an adhesive agent etc. or, as shown in
FIG 1, the nmaster information carrier 2 may be sucked through a through

hole formed in t | di 4. . Furt he the holding arm.14 is
positi oned so as g@%qup%gégbésgﬁgéem %hletbégt?-‘&d'm%/tlﬁﬁ @fgh t he
boss abovexternbveagiet i€ iast €5 dpgPId@bLOhE Malgn@t i€ FPYm PR RQS{ | oned

not only b si,ng_the holding arm 14 but also by, for exanple, fitting an
out er perf’\éﬁé’? &So’f‘agﬂ%t%ggql?ﬁ%@adw imsdeaser irae mekbodsrbatie usegnet i ¢

recordi nganRdsY¥8Y1inkBrhatdaNcaredas whienb S h as shown
in FIG 4 so that air present betrween t he mag%%t ?8g%§got#§?ﬁgg?}eg?'§m 1 and

the nmest eRefAEE I IRIPFL Lok BRRToP i@t ey rhhben athgre tsiarel Ias trarnstessed
LT ough 2a ok e d U] bl BEs QU BT (RS NRURLY Ol IR RRES 2 e O, @

step of in I ng/ conpressifon’i S descri

First, a magpebicssmaratimnmbyimmantched imp&ﬂfn@&f&'ﬁﬁ? g rilesd kRad swiet-h
referenceﬂ%o Fl G | osi ng the exhaust valve 11 and opening the air

By ¢ al
supply pu 'i%etbn%ﬂ’érﬁng%?aFégPﬂé affishpgpkyypang aecuspkely.flown to the

25 passage 8. TheRe @h‘{rehﬁiéﬁ”Ee!’JQ‘E@Edaﬁ%oC‘Egp%eaE?chhs‘.ﬂgggcggg vent sl ot
| G npresse R

7 as_shown by an arrow Ain F 1. This causes alr coO S rough the

vent 18] otmethed pfessategnesic tpeardingdneténn. asTshometbydansasraw B, is
Comy A0 R AEIELE Gt Lo VRSO LOLE LI 7 BRYS,ul =

spread therethroug I'n a radial” nanner
i nf or nat idrf ect Anspetot lidnstouthem pegnphdicyl 1 t fam s heF agoesféhnotdbnt he

groove 4 and pes to the atnmosphere froma gap between the 31 - 7 JUN
2004 nangeltqrbaefgig’zﬁI&%tﬁeﬁli‘%rﬂaﬁrg%lq REGrEsteld Pafdumat iEercafrseeh2. A

rel ati onsdi Bckebtaen eafa &t 8PSiHID drldtE AP 1@l 3 PF of e
(hereinafter called gpa?:_e S) between theggi‘%g?\:e%]?gﬁ%ggg%gi’n%gwrr%pl um 1 and
t he hast &fheud crsred ines T ¥liry 2hat sdrovernal Ff GeBgn Asatstemman B¢ G 5,

when the t] t seconds .or_sqQ,. the air _pres e 'of space S
rises ins ala atﬁ&e%gg' %nfglé%%fos%ef%agogwa RENCFEE kR tarﬁfgheﬁ?ae%% X of 130
kpa for aredorddmspimenfiunerhsec aheyoareobrolighlt LAt elysé dOnEHEE asamnds to
t he above-nentiqned sHﬁ%e where the magnetic recording nmedium1 and the
nmaster i r‘ﬁagﬁheﬁtl cartt e P G5 e FrdR kL rotfedth Hifidr caused by
pressing of the foreign matter may possibly occur on the
20 magnetic recording medium after magnetic transfer. This defect
is to be inspected.

The defect inspection method for a magnetic recording
medium according to the invention includes the steps of:"

(1) inspecting a defect possibly present originally on

25 a magnetic recording medium before transfer;

(ii) bringing a master information carrier in close
contact with the pre-transfer magnetic recording medium after
defect inspection to thereby magnetically transfer an
information signal based on a magnetic film pattern of the

30 master information carrier to the pre-transfer magnetic

recording medium after defect inspection;
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In this enbodi nent, when the master information carrier 2 which has been in
close contact with the magnetic recording 15 nedium1 is raised }J)j 87‘3 yym
integrally with the holding arm 14, the upper surface of the hol diH a?m 14
butts against the | ower surface of the guide nmenber 16 so that the distance
can be controlled between the magnetic recording medium 1l and the naster
information carrier 2. 20 Next, a step of close contacting by neans of
inhaling is described as follows. The air supply punp 12 is stopped and the
air supply val veliBl) dnspssddngTaale fedieohdthie posartrasseirchadast f&xed the

magneti c i r ret o, noves. down d by its 25 own wei ght, so
that the r[c)eg:;bgog.n:bg |oad%?%#]é%eﬁa%eﬁ?%%ae%%ﬁ?@“ml}?ﬁ’lt%\’é fit into
t he i nnednfermatdral dmtier;Thatd the exhaust valve 11 is opened to operate
t he i nhal er punp 1‘72) Then, as shown_by an arrow Cin FIG 2, air in the

u

vent slot 7 is eXPRuSIPHOWRIA FeLeCt hirsrestion tresylbooe, theat is, 30
I N SpRCce pBsits: tHas® R gt fdh iy & ' peri pheral
slot in t?f?e magneti c- recor di nlg medi um 1%%%%%%%@%@ here that the
groove 313§&ckdrrexiasmid tt ®on Hhomrariosngfer megne wifc tiecowmdirey

i nfornmati scar Li-er i -.? JUN 2004 3. ,As suych, at the
out er ms?—ggéﬁﬁprﬁgr a ggn%mé{é%geg:@or%qgﬁqectlhdee r?a"%ctl\gbra 9% %tqrbﬁﬁbédr rier 2
and the magnetic recording mediiunrals @o dd raaselase thent aghsseatsrapll over
the circunf erenﬁg 1%33%3{ S, therefore, is enclosed and its 5 pres's'ure

n

becones | ower t SRPHERIE FeS8FH e HRE SRR idf re@RTRIy nedi um
1 i 9,0t hengbeHebyPHESTRE 120iK8s fhe afmfti‘?r{gﬂdveo\fh]fﬁ%t QL Galdy Q, 2 by an

at nospheric presSure’15. In FIG 5, an i1nterval ere the arr pressure of
space S iBSRergign 3¢ kpaediecto oroithes pagdetiic tescaiddneg medtivoned 10

cl ose-co t 17,1 s ved.in_a direction of an arrow
D until ?%9%9%‘%%% gl :é%tgtt ﬁ%ﬁ%g@n%é?ér%qen?%?ﬁ%?%%ht%gﬁﬁ %‘T’ PPEFT Y 0 a
posi ti oniabbbe thagmesbeveecordihe/eepanducing sbpppedusn t he novenent and

then turned toward arrow E by at |east or]Te1 evolution in a direction of

15
the circunferenfECOFHRY FQgrdt pEdLEdondiln P LAdGTHAY ASRESts OTakdiénd t he

gui d& neabevelfienthivfed Yeligcti $Aspece iBAIAREhSJ! iFelrda( uacralk fiel d)
necessary for transfer. ' Thus, in magnetic transfer, the magnetic
recor di 2T AR MR R, itheoFeddomwangnser| ok addent be avagn s&EPi on

?P:L?}L???h%é?e&éainEbeE@ioHoohaEﬂg BRLLE ALASEULRdGRARIS QW-BE4iRgMRINELIC
medium and the step of close contacting. That is, the process
inspects whether the number or the size of defects inspected

20 on the pre-transfer magnetic recording medium is not larger
than a predetermined value and, if it is in excess of the valué,
stops the on-going processing and, otherwise, goes to the close
contacting step. '

In this case, the actions are as follows. If external

25 foreign matter is caught during magnetic transfer between the
master information.carrier and the magnetic recording medium
when they are brought in close contact with each other, the
foreign matter thus caught may possibly have an adverse
influence such as production of a defect on the magnetic

30 recording medium or the master information carrier because the
magnetic transfer operation is carried out in a close contact

state. A defect once produced on the master information carrier

would cause a similar defect to occur in a number of magnetic
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The master information carrier 2 is detailed with reference to FIGS. 6 to 8
as follows. 25 As shown in FIG 6 schematically illustrating a pl-aheguafmane
exanpl e of the master information carrier 2, a signal region 2a is forned
in a roughly radial manner in one main surface of the master infornation
carrier 2, that is, in a side surface thereof that cones in contact with
the ferromagnetic 30 thin filmsurface of the magnetic recordi ng nedi um 1.

Despi te tleeczeliempinediia pysteasednonefaFt &5 arbtHe, th@ gignal regeon 2a
shown in FIG 6 ;s aCt%ﬁ.le;ﬂY formed in the contact surface shown in FIG 3.
e

33 - 7tPUR FEOPomY NAQERREY 3gnsedhise ih datechsiarehown as
expanded 4 h } } i-gn L is;formed a
pattern gfe&ae%(}i@éji fz'glre?lr?fﬁo?ﬁgteibgnﬁé%%ﬁi?g c{)rg%r g%grggaﬁggé?ﬁ%‘gﬁéﬁé‘%i C

r ecor di nFemedidimgl meRbunex & retess alpspects ivhethet the rmespoexs to a

pre-for reGco LS r r.infQromation pattern by neans of a
rragne?i g%ég t'%o%]&iﬁ% eE gﬂ%%fg?gg%grﬂé e ﬂ?ﬁg?ﬂ q%a§%¥§%§m%%%e t hat
corresporndduieq t € ditgiitealin nfxpems ioh thansteddtieMiGed vaL st chiesl portion
provi des the magnetic 1Q portion nmade of the ferromagnetic thin film In

the mast BF OCRPST R&IPsh T WEHEMP I F BT 7 Sy e ddvamee track
l'ength dijhgqlieke EBILRBA §5h 3 €|k cHi1g0A ;Ltaw&EﬁCé@w&éfrﬁ{&rr%& nism

signal, an address information signal, "'etc. in this order. Note here that
t he nmast EECPFAdnGanedhupance theshoawnt oxmg Sleflegt nspe¢uson @gaiaxanpfe, so
t hatyd4 ts;confi ati.qQn, ... | ut., e e determ appropr.i.at el

accolrddi ng]jEt g'fst ﬂéﬁ:d il{_jl:}%aelr itn glr 1;ntnel g’%esqaég’gtneaﬁqﬁrneecd;]rvggglet’o%hneg préo ke
recor di ngentdesnmthear nexadpkeset haféueace tasgivbrres thde da to henal di sk

drive, first a reference signal is recorded on magnetic film 20 of a hard
di sk to €h8rR°SrE8BFAC h%t?ﬁ’aclﬁPﬂgi'sé:tl'\?omﬁééﬁﬁn?'gg?@%ﬁh‘lmeq%?r%%r £an

pre-fornpt pasedneedt Firom @ELHACE FNRefddt . such a case, the master
information carrier according to the invention is used to record in a

transfer manner PofiRythRs seletbareokitditadedecthinspegnet on Methodifame hard

di sk.c Th hi rd.di I i | . jve. The
1 add noddadiierdl 2eRBE e g Pl B S ) LORLETEAPEN e Son iiRIT R 7
utilizi ngha sagpset b€:head of the hard disk drive. The regi on shown in FIGS.

6 and 7 is showy,in,a cross sectionin FIG 8. 30 As shown in FIG 8, .in
one main surfacdéf 1HSBES }§ﬁéﬁe§%é%§%|ﬂ955é TR NGBy RS nateri al
of the nashgefepf REGRELOR gakbirding medidmmedigipbungl bhy efisogcesses 2c in
a fine array _pattern that corresponds tqQ the information 34 - 7 ~uN ~~o0~
previously or afterward, measuring a turned phase of the :
20 pre-transfer magnetic recording medium with respect to defect
inspection unit;
(ii) bringing a master information carrier in close
contact with the pre-transfer magnetic recording medium as
finished with defect inspection to then magnetically transfer
25 an information signal based on a magnetic film pattern of the
master information carrier to the pre-transfer magnetic
recording medium as finished with defect inspection;
(iii) inspecting a defect on the post-transfer
magnetic recording medium as separated from the master
30 information carrier and also, previously or afterward,
measuring a turned phase of the post-transfer magnetic

recording medium with respect to the defect inspection unit;
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signal. In this xecess 2c is buried a ferromagnetic thin film 2d, which
provides the magnetic portion. The base plate 2b is made of. sili-cpryyn 2004
gl ass, plastic, etc. The main surface of the base plate 2b conmes in contact
with the surface of the nagnetic 5 recording nmedium 1. The ferromagnetic
thin film2d my be nmade of a-~variety of nmagnetic materials including a
hard magnetic material, a sem-hard nagnetic nmaterial, and a soft nagnetic
material as far i tad é’é’tpfr?é 0, ordi L Ot i0f o tion
signal in a trans e’r crr%%;ler on” t eé%gﬁe{thc 6£$2%%%%]iin§]l‘rr%@%u¢n It ois,
for exanpleasumed Goirned fEha@esd laayds, etc. Note here that although it
depends on a bit,length, saturatiopn nmagnetizatjion of the magnetic recording
medi um and a fil' t‘%‘?mgoﬁ ‘i?f‘ge%gh%??%c?h%rfe?‘ﬁgtt%‘? c‘%ﬁ%ss of the 15
f er r omagpeisite- tidains fdd Mdgmetii 2k aenddsi i@ hed AP Wnd G t@e £AO: nm when, for
exanplLe the bit length is about |,um the saturation magnetization of the

rragne%‘! c NSEEHIRP FedRUrh i %ﬁrmmﬁ%,mmﬁ% reHesEs of the
nmagnet i C pedim 05 d4eh RIS L6 tfl?%.oéd@f( %dﬁ?@ H@é?eé‘pgﬂlod%%eginbnz@né\bt e
od," to obta r

here that in such a recording net , In a good recording signal

qual i ty, mageedishinecoqsiindg eratkitun Pyexdie diransfematsp .zed uniformy when
it is recorded ci1n ttlfg‘(:i~cbasis %f an. array patterf;:l| gi a sof,#lor sem -soft
magnetic thin filhprevicdEs ashs PEH-ORZGREE 85t APALPYFm ol he et er 25

i nf or mat nakriearild eécoAi$Rg el ablat tdehdahenald fedteeAbPLBEiBRAINENM Such as
a hard disk is uniformly demagnetjzed using a DC current prior to recording
t he £9 gn&° HBAREIPhECAASE N IPEF Bt PRI DR B§PFF6FFS§GrTﬁEa€%I¢W%% I

descri be g tERhReOL RE r SBPYH A HEIMSdN@ MBEL§E-LHALEERILQNGRT 5b]h4 That

is, a master information carrier provided wth a nagnetfc portion
cor r espoRdfagech em 3 pRsteEt Lohosnghdenusar ier aaveberdrans ferred tof t he

I nventi OE];ti fnogjtceﬂjd%eed c%tfta%rtmsggtg§ Tﬂe ?na#r{ué;’igzo eéoi‘gf{xﬁtmééilml ci. a
surface 0f a silicon substrate, éexposing and devel oprng e rTesist Tilmby
phot ol i t hahghagdiyabyed Siranf thel @bese beamtact ing hogrrapbybdynouee ©b tde

el ectron beamtq therehy pattern it, etching it by dry etching to thereby
for 1 nESECFFr SRIPARLIPES UPHidr #6100 SCb ity TRy HREGHIRoRREESn si gnal
and buryiRgpkRtaohe8ess okeitRaRGFRl Gtlatien fiThd Rdef 16§ RSy

sputtering, vacuum evaporation, ion inplantation, CVD, plating etc. Note
here t hatnikeubefdeinrdegechrinspechbgnbin fthermrattanatar shatecanst the

master | pfoEMRLLON: CALiEL: Nole Aok Y 3Tk fTEL 00, P ALS & ik b
exanpl e, "directrly Torm hg themusing a T aser beam an el éctron $eam or an
i on beanber thg samei prngiffleechal | adithgpuyhl la frurnker phetsal bfatpeocedure for

15 transferri to the nmagneti,c recordi ng medium 1_an informatj i gha
that2Gor PESPBRAS FECATAATECPROTHEOEN | BPRekf G THES T (r T POV et o
carrier 2nwhBe pekererafsiferFsE2ted doonbl alkayst coinclidenwiaght bachagnet 17
as positioned near the magnetic recording medium 1 around the center axis
of the nafhetic I20is RWTRE FRatwanshids HorbHe HALN8E SCPH  pidt RIRSE -
therew t LGl di s predi i et kN ,0 kLkection
B Tl o =y Mo g

descri betinapeveionheesaiteoni ther magnet icareicerd2 ngs makdiignednt shehe

magnetic recording nedium 1_and 25, superposed thereon_so as_to be,in close
cont&t Pﬁ@FEﬁFf‘ﬁgﬁﬁdsFﬁEﬁ, a8§ §ﬁ8\7ml tfp‘ﬁepgrsgf(ﬁ/rﬁnlsﬁeﬁl & a%?’bghgppl yi ng
a magnet peotb8htdriticth taehiedpRPe Ydrer ddt iidiesbritdtakhaaiworudneect i on,

t he magnetic portion ( ferromagnetic thin fiIr%}TZd of, the rraste;1
i nf or mat PBASEArFRErPS ¢Rin@tMeRt Z6Hh WA AdShowd il EpENed-phase

correction operation is typically conducted on the defect

inspection result (data). This makes it possible to avoid
30 deterioration in accuracy of the defect inspection result

caused by a shift in turned phase, thus improving the defect

inspection accuracy.
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30 10, an information signal that corresponds to a pattern shape of the
magnetic portion 2d is recorded in a predetermi ned region | b of ~tthdUN 2004
magneti c recording medium 1 as superposed on the master information carrier
2. Note here that the arrow shown 36 - 7 JUN zoos in FIG 10 indicates a
direction of the magnetic field of a magnetization pattern recorded to the
magnetic recording mediumin a transfer manner. This nmagneti zation
processing is shewtHe ddwe,llacrdirav d pidfedied agreit c g tion 2d
is magnetized by applying an external magnetic field on the master

i nf or mat toxnedrphas e coy nactign lish rarfarmashiofe @ uanachd &f @

recordin um.l, ' ot jynf t f orded in
L Fer ronaghEr L BekecRed Bt Bn 1GNP 00,
t he nmast magnetdcmaticon darg verd i2im wheiny dright ficy rippd imd tihe redravagnet i ¢

base plate 2b the ma ic portiqn 2d made .of ferro netic . thin filmin
an arfay pat t=,erﬁ‘%tenzﬂ%'%rreé'&§oh’cf&‘f%erh rper%‘ﬂ]e?%fxﬁﬁee%lq%ofr%aﬁ%thasr} nal . A
magnet i zgtheReRall 81 BheOh& &SHOE i ik d 0L B dlffeRidiat | DReSt @hvéd Phddd s
master 15 information carrier 2 is magnetically recorded to the magnetic

recor di ngfmadrigiectied gefegistisr GaptvEed [ &lfeRdtifack FEPH AT of the
master | %‘Bigﬁfﬁ!ﬁ]anlgghfc' §étgﬁ€@é(, héni@eardad r@ssthBnaf £ red drit ddirragneti

recordi ng medi 1 any ot her nethod, for exanple, by magnetizing the
magnet i capdrinbengdtyf tBent tlee metther . | Aftodsathos passikle X pdfuntdithd and
inf.ormatiqQn carrier. 2 a's it is in close contact

t he ringing the, mast
Wi t &‘?helﬁﬁéﬁgﬁ ?hleeg(?&rcﬁcﬁg ERSTHL™ By K% Hvet hod al so, the information
signal can be reciied s td anffRidebrtwied hespmapyr afiortwopadt i on shown

in FIG 1 is 25 carried out again. That is, the exhaust %ve is closed
and the ahassuppryeEsiipd 13 PEISFamed (8 SpdrBed mhase Gufpl Eﬁ?ﬁp 12.

Then.  25qRROURCRY LN A kA Ao dndided it SHaRplPUIRS refiUaRsed as

shown by “the "arro so that” the master information carrier 2 noves
i nt egr al kgcoirtihnghee dibhmivhg rat byt 4 s3@pphied Hdre mateps ThHenmepRs dhadr

vomchd . SBeCRBRROHy PEAg SarPoeB: oty Y BE A AR B Soatont 1 °

groove 41fighm @dinly.7 JUN 2004 the center of the master information
carrier 2 up to_its outer periphe{%]sidei ar dial%z{:tan r. If, inthis
state, there~i sP&FOAHAIHO B FIUSn R e 5% P Sttt 67°%n the cont act

surface %ugkehhgg%%t %roxgeicr&fi%rr&té Q2 TR oh ATRANGIF Priae Ofamsfer, if
carried out, produces a defect on the magnetic recording nedium 1. The
f ol | owi ngefiekt desecitbe annthhodasbs ¢fishbaht nee g bty tr o eHeh @& er

infoymation _carrier according tqQ t ' : j igqr Wth

r ef ncéCFB%ﬁlr&g ?)ylgﬁ}eog?@g‘.et%{f E%é%rp%gq‘gowsdlgjr} ﬁ%\%cdhg\ri??#t o(r1 showi ng a
def ect i appesttorhsBébodviille atmasé esanarftdmenyiving & prépratyot@ithe to this
enbodi ment. First, steps STl .and_ST4_jn FI 2.are i or,

i nspect i ﬁg‘r&eéépéé‘tseoﬁ%’ﬁ@%&ﬂ“aé@ro’ﬁhﬁ ﬂﬁgﬁ‘é%i %eﬁ%%'g?%%\%?erer%aénur%he& eps
ST1 and '§-£6u§§§l pelhigdreknawntdef ect 15 inspecting apparatus.. Wen a

'l aser beam’i's apglied~to the surface of a disk, it 91% es r'lse to regularly

reflected |ight lor theaabeved Gheghplacrdnd Ry (RF AHRTSHRRRPXiaAR e, of

PocrRa Bl e hEsE B ete fetect ot prcetil

fol | ows. magnetic recording medium, the defects on the pre-transfer
magnetic recording medium are counted. In the step of defect
inspection'on the post—transfér magnetic recording medium
also, the defects on the post-transfer magnetic recording

30 medium are counted. Then, in the step of defect decision

through comparison on the magnetic recording medium, the
process decides whether the count of the defects on the

pre-transfer magnetic recording medium and that on the
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FIG 13 shows the defect inspection apparatus used at 'steps STl and ST4 of
FIG 12. In FIG 13, a reference nuneral 100 indicates an inspeetd QuN 2004
substrate which has formed on its alum numalloy base plate a N P-pl ated
ayer to a thickness of 25 about 10 ~c mfor prevention of deformation, a
reference nuneral 101 indicates a |aser beamemtter system a reference
nunmeral 102 indicates a regularly-reflected light reception system a

ref erenc skE3- iadi ; : 4k {,gh e‘_c,%ot' syste and a
refer enc?%ﬁ%n 104 :n{r%l in%lg r%c&;i?;ﬁ rg\gggggéréo Iéaagt{eér' bzgmn%‘%
emtted f&r 88stvh&,| bRey dearhhearisamer asysaemadtlien,o thieepsactasedetidbe

i nspecti ubstr in.S r_as.to forma er, spot thereon. A
rotary mc)Et%oar% 3‘21 g{agtdr%lgﬁﬂ%&né&gpfﬁ?éb%r?tf?%‘% r(?‘lo‘%e %%Wé)n$br | oadi ng t he
i nspect i @thaubsisest eledfides’ thit 2000 d9dbms & oReratahb&t b ianamsly to
theregy scan the |l asgr spot in a spiral manner on the surface of the

i nspeet i o lemidelyt Siuge methes A0S Sater gy (OGH THRN RRIGRESUIT ¢ ho

i nspection substiatig el Qhoddle i o ty er j ' ined 5
by the scattered-1light r eocept iﬂor?lég/%%ie?n&ﬁ 93 n?%ﬁt %r%g?/t%% %ége]g%%ct dat a
si gnal . Regeicar| y Thaft] deted ! itdie ,step tdfe deffert Harahedtsiarecwi viate by t he
regul arl y-retl I ept.i tem,102. These. phot o-reception
system a%é:et fﬁggﬁtgr%%\f: ggg%sergﬁfé gécggdgééon%%ag?é R% if]<’;§rl1 y”}%?’f“&t[ple?fll i ght
and scat bér eddeifgbt @A wvhechrarerdnbferenaghetlc ghécodnd PG ired b s

di fferent efegt types. Al so, o tiﬁiac{% | ements such as a filter, lens, etc.
are ]g ovFded 3 efjece! \’/’_e“"lhiegﬁtt Ant  AMSRACHHP By It &kPStyht and
scatt er ed rhihgle) ﬁéﬁghétﬁetfacoif@fné ln@HiJnhuisbegﬁéyféi@M i ation

phot o-reception systens is converted into the 15 corresponding eJT ect data
t hrough Qfpeecdefeshianedhs positttasd sfisanmagpeticoreterdang mediwssir 104.
The defe ign hus o i phot Q- r.ecepti on stem
recei ved%%ﬁgg%?ﬁﬁf iZA'lse érg %ﬁ%a%%%;?%g%ggs%%ﬁ&tﬂg& r%g‘srﬁ s to a

pr edet er cbnpdrisoh oel lthenmalyee2q cs wefanel iofy tleelidinsk thEherwwdsscel | refers
to a 'ngte,aguare hgvi ng a disk radial_mnute distance ~ r and a di sk

ci r cif eFEREASP WRABRET dFRE FR! 1408 InfermadiamPs, therdefagt Lmtded L1 8 -
0.125 |fp§ed€fc§ﬁgféh‘cﬁag%e;€&d RdRRraliind medG it GRd @haRalhl e 25 having
predeterm ned length and width is present over a plurality of consecutive
unit regPefs-trenpfer BRgBRELE becardinpenediunadeettthe mang @ sachany of a
predet er m n I h-aC d ':Q _;h/gy fect data
is storegs:ﬂtggéyugfr)ggsp%{)é%%gel}sgggéégggcgg%vﬁ%’d?{eﬁezzg e ?réocg'gse% 30

deci des thetcons emadneteine s adf rdiauh mefd itdre haddne sdefeaind;he fedmanaddr esses

or e are consecutive, the process recognizes this groups of addresses to
be gﬁ% d8%§8fwl?ﬁUS?eFﬁgeaesgéFslgfigﬁyo pe are indicated in the nunber of
groups regardl egg €8is cade)) WheQRtoforidRire S5Z€o BN Shama i sAnR@siod on

coordinate of a defect is defined to be a gravity center of a groups of the
addr essedsehatharrosbebeni Leformabioropfer Hgfact NGt @ Feferense ene def ect

i nspecti ‘ 4.1 : i O 4t it i ON
when thegpn%g\g%g%% %u%gﬁr?f?)eé%#%%%ggggag% g%?%acgkeﬁ%{%p%ggrfati on is
per f or nede bgcts rapteaiy winicn qovotdistedes. fHratsdannihg st besyrspdeciide
substrate, 100 in spital manner. First, at the, step_of ST1l, the process
ins%esct swge‘afé?’écFﬁioBﬁ%EgF& ?rSrageﬁ%m8ﬁmﬁﬁiepfcﬁ§583??8n°§u RFFAFR 100

ori gi nal hytterthedf éveh Ghatedibextibugtiohhehsyepaok. ST2hishéspracess
confirms whether foreign nmatter is_present on the surface,, of %ggihpnspecti on

subst r at ef footive threhiekeg g tidt wassiag ERedla9netisr diegRtrifnGe

to re-utilize it.

In the above, according to a further preferred aspect,
30 when defects are decided consecutively over a plurality of
minute unit regions of those obtained by partitioning the whole .. .
region of the magnetic recording medium, the process

accommodates this situation as follows. That is, the process
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15 is inspected on the first-state inspection substrate 100 using a
publicly known optical defect inspection nethod. ~In this enbodt et 28kch
an optical inspection apparatus is used as to be different from but

equi valent to the defect inspection apparatus used at STl. The process sets
a foreign matter 20 detection slice level at 1 ,umto thereby inspect

whet her foreign matter with a size of not smaller than 1 ,u mis attached
to the surface of the inspection substrate. If, as a result ~of inspection,
it detectsedareésgbhimtpiuradibyaocfi zenskcdtivemunitl aegeéonst ke phecess
decides the inspection substrate 100 25 to be NG (rejectable) and,

ot her wi se?p@rflgf:c’é?ﬁh%ﬁ’e ° Cfl?at"‘lltn A LA 4 Bh O?tﬁﬂé‘ler gedecs be rej
ectabl e, $hSpPs86e66 WESTESa W SIS tehd g deaitded e he cgvenaaf ter
recycled, the inspection substrate is disposed.” Thus,” the first-state

i nspect i FPRYUPBRFE a¥@IAPV- can_be 30 inspected for foreign matter possibly
presert thereon I O 3 S is t t nevent | .t he
forei gn matter o%ﬁt elilc}:r aég'e%&cgtghgehl@t%- gt%‘tggg’?%s%ec?r?gﬁass%bégrgé%% 100
from 40 shage hayi@Oot bledarfr & tceottedin d dngthmst ehiichf basakitoheaatri er 2
to damage_it._ At, ST2 also, the defe%cttinsc%ection ap aratug returns toits
home posiiGH 1932 JRF 3% AP HASERET 5 ThE\AGERE aGYe 530 PETAMPERY et or

i nformatipn gefeceridspeccide. first-state inspection substrate 100 as
finished with defect inspection are brought in close contact with each
other alnost in The sRWRNWAQR akelietesi bedawneaneki€rence to FIGS. 1 and 2.
That 1S, £ S L {hea cepi 4 ] h the magnetic
reco%gi ngfé.niol umﬁﬁé Oﬁﬁ%%{@? Ciﬁﬁa%\é%%% %l?é, r‘g%?'glge%ﬁ)%%/uﬁz ?nspecti on
subst r at ed 10~ $apéd maignet ist neeordhrg mediuméoswipchft heTinfohmapioness
inspects whether, a defect. s, present_on the surface_.of the inspection
substrat esjlﬂbahlrenl? r{ga%%%%h%a]sf%tér.arﬁk?g%fﬁ%gsiﬁ,t %e%l??Y%arP??/gfﬁgeBrocess 15
i nspect s wdwideic & rdek&el rii f gti@thisd dnehna agynigtigeré dQFcsupst Fataing0 after

the master informatjon, carrier 2 is brought in close:contact with the
first-stdthe | FRGRKXIIVFY BTG I RPeahbl R cBAERS A S knehrRedon substrate

has ﬁgef qg%r%]:[i@eré’@&ﬂ;&{né WL | ONreBE rh@gndeisansferred thereto as a
t c

resu 20 0 ose contacting. FI'G 14 shows™a result of def ect inspection
per.f or nedregprdiend [ repredutiong ragprrdtuns sidsthas enqwoted witp ST1 and F, I G

15 shows rnesult of defect in i ey.f on . .

second- _stcgltséﬁ%é gaec% _fngﬁn%gégt?%@gf%b%aé% ;%UE‘EE@% 1%%&% f‘_}’émiﬁl%%d 15, a
solid cirglgnd1l)odsut cai es ragrestiier piobn tpontefn o feflestmaptécal |y
recogni'zed by a photo-receptor elenent, of_the re u% ar Ig/- reflected |ight
recept i ortTShRTAR YYD GATEE 1 2R B hty c%’f%’gs HH DG F VIR ogni zed

by ajphotpsd 8eait Ok hakes®Mg @k dleh enal heicitAd 19BE t1eseRkicRA ngysé evn30. 103.
The follow ng will describe a step of ST5 of FIG 12 for deciding a defect

caused bynadte@ndesit &tGnformation carrier 2 with reference to FIG 16. FIG
16 is a flowhart for show ng 41 - 7 J UN 2004 the step of ST5. In FIG
16, ST6 and ST7 indicates a defect inspection result at steps STl and ST4
and correspond to Fl GBRIEM LEECRIPTERD QR | VL YDRAWINGS enbodi nent. At ST8,

the process detects a shift_.in tyrne hase of. the inspection substrate in
5 the defect inspRi$ dihma ter f lefétg_t%?)sw%{fji %\%oa‘%ﬁ%tﬁ$§t?ya€h§hom at
ST9, s5he JHRGASDHFRBAT IKRScdhnd @GR MBI thahf &1 duling Wdwsk ighasen anl t he
position may shift of the first-state and second-state_inspection
subst r at esrelf0 netkrembesliments ofs fhet davestiandeibbt referedncato dheand ST4
resDeptlg%é%ng%ying drawings, wherein: '

FIG. 1 is a cross—-sectional view for showing a state
where a master information carrier and a magnetic recording

30 medium are separated from.each other in a first embodiment of

the invention;

FIG. 2 is a cross-sectional view for showing a state

where the master information carrier and the magnetic recording
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10 this enmbodinent, the rotary notor is provided with the home- p9§i cHg?
returning function to avoid a large shift in turned phase of the ma‘é; o
recqordi ng medi um at steps ST1l, ST2, and ST4. Also, the first-state

i nspection substrate 100 is not turned at the close contacting step of ST3,
so that the disk 15 is not shifted largely in turned phase. The turned.
phase, however, nmay be shifted to sone extent owi ng to conveyance of the

i nspection substrate 100 or its fluctuations etc. in returning to the hone
posi ti on. méddigmaadeadal B3bskhicHntRiel ek r. fluctuation limt is
specified for ranges 20 of a sc,fr?inftlt%Ci%n‘%{lﬁclrilln)eéél p g%%é:nd'n gzir\et ifd‘r{sq nthis
embodi men®MPPHémeRkges sheaimvientiomst he turned phase and the position are

set at 10 degree Nnd- Q. Lvely. Next, ,a step of ST10 is
per formed. That ?g%t%g'épra(%ggaggﬁ%*éﬁg Lor Sholing,g 3t myiflacef ST1
sent froneSTthamdst®er hatfoehatiénseatrieensShhilch Q%CBOHEQE‘&Trn tt%%rteby

pe that have a turned phase shift 012‘l O degrees

enunerat e dgf"e ts of each t > !

or |eds aftitl @B%i"lé}%'}faa@ﬁ EQRTPNg Mmeddum éastherbirstempadiararguct

def ects afiedegiégeiag;t o have been detected by the photo-receptor el enent
of the regularly-reflected |ight 30 reception system 102. |f such defects
are found, as deB&Fibbdsvenhifhussrapioh BT shawimgproskapedetizibssa phase
shift anoynt t t t et e.a shift _anount between the
first-state ?ﬁfpﬁ??%n%ﬁ%?@%ﬁg §609%? %ﬁgeg%éﬁnbf ST1 and the 42 - 7

JUN 200 second-sF&Ge Bnipeat goaphuliekr shewshgt herel 8pi8hsSIf- phtwbbare is
no d%ect rgtlet ect ed bl@ the regul ar|, }g-reflect ed light receptor elenent R as
desciPbed WTHFRT SO ANET D 2i RPERITRES ¢ coGlioses cansestt epadel i ght

det ect i oni esnid trBss@ &h@é&irﬁ@ﬁitef%ﬂéeﬁ%‘r@ﬁ?oﬂ?fef erably priority is
given to a result detected with~~regularly re fec'ted | ight over a result
detected with scBt¢ed Hisght sahemathesbllestutratian arsethowd ngorr ptanea t ur ned

phase of e he -r o] r this are descrihed with reference to
FIG 17. 658%&%&%%%@%@?9?@%?@; tE’)ér)r SHOG AT B PSR IS 48 ERE FESEr enent
per f or necenpodimerdefet ttiesipeedntoip@ppar at us on the i nspection substrates
used, at steps ST nd, ST2,- that is result of the gravity (center)

posi %?on of eackf‘%c;'pcej7 o> §&¥ @@%%aﬂé&waolreﬂ}i”ﬂﬂﬁ@ PREtappaf kiG-to its
“home posié iion they £l aacEnEd inkh iTess WiBiHvanei@t i on performed 20 tinmes

consecutively on the sane inspection substrate w thout disnounting the
rotary notor. FIIGS- FrAsf b iy dectienakasiawnion sheowdng dfhé or ei gn

matter, that A4S ef:ec t et by the oL o-recept or. el emen f the
scatter eélélaitlgﬁt sggw?leéglp?f[gﬁ'sés?g% XO%Ha%ISQF#JGthl QAT ?%att%%f a
recess, tihaenitdona defect detected by the photo-receptor elenent .of the
reg &rly-refle%{}l%d Igi ht reception system 102. Also, ,in the figures, the
vertical axis ifdicates S Aalfue Y HAHHR0 EaF Ahayiimnst dirdt i i@ Giipect i on

subst r at ¢n1@featfd rishe eh®bidz eindl o25 te Snvantalgse 8 in the circuneferential
direction thereof. The unit cell of the defect inspection apparatus used in
.this enbodi ment f&s BO is16n hlaftrgtgan dor phwwing masnetiid n the cel |

i ndi cat egrghfgfgy_mggr 0k FipRs te%o?ﬁﬂ{e?lg: %fg gb@tef'%%ten}tio%et ected therein.

As is clear fromthe neasurenent resu ese figures, fluctuations

in FIGS. 17A an&IGzBllt hatansillheteatihonhfoposidwiny &f sdfedtiordetfect ed by
e 81" RS RBERL L BLoBEAL Lo ROTRLOHE ! BRbarSRERL! 0B Bzt om 103 e
invention; :
FIG. 12 is a flowchart for showing a defect inspection
step in the first embodiment of the invention;
FIG. 13 is an illustration for showing a defect
30 inspection apparatus in the first embodiment of the invention;
FIG. 14 is an illustration for showing a result of
defect inspection performed at step ST1 in the first embodiment

of the invention;
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- 7 JUN 2004 photo-receptor elenent of the regularly-reflected Iight
reception system 102. This is because the photo-receptor el enent. ﬁfJUTNhﬁlO‘v
scattered |light reception system 103 detects a portion of light that is
scattered froma | aser spot, so that 5 even:with the sane defect detected,
it is nore |liable to recognize a shift in position of the detected portion
caused by a subtly shifted position or angle of |aser beam application than

by the photo-receptorisl esess Qi_lﬁgerasgahagbgréﬁ‘éé«?ﬁ&eg Légpgtgégep“ on

system Therefore, preferably priority is 1 iven to”a resu ected by
the reguldfisct dpseecsdoni perfornedtadr stbpradt ioviehe tfiats thymbbeimeatt er ed
light re t ol P §,pr use in correction of a turned phase. As is clear
fromthe%oé\}{e% elprl or|’f‘§fp’i s given to the result detected by the

regul arly-ref| ectE@. 11@hts rmeddptahat® dloenshbwingr at Bebpbyrt Secpabhgy. thus
making it % eicgzlre tQ i mprove thfe_ accuracE1 of defect inspection. Fl 18
shows~a rfesti: CEOREST PHg2almasrEL: iPfopBation Fasuieroinsrhe afitirshat of
ST4 to eastbordiieintg o MIehnwHiwgt e defects with a turned phase shift
anount of 10 degrees or less 20 and a position shift anount of 0.5 nm or

| ess of those deti&tdedbyrerararlysifon ghowtingca grbdiitgitn rdcepyavet gnent .

In FIG kndi : | if ce tween, t he defect inspection
resul t Oﬁgﬁ%%%%hﬁiﬁ%ﬁy@ﬁ@ﬁi% ({i%%fgé;%? gge%a?véﬁ:ierdcéﬁfnée?aeﬁ’f%?ent

di f f er enpetfemmesh 20hdrimeAs iz tdsrdly MrG.theS,sdnte iih idrhat a turned
phasens shif f__the.inspecti.on substrate at the tinme of defect inspection is
4. 12§O degsrué)esgrﬁ%&e&no%%ehgldfesfteﬂ% tié’r?r%lltné’ed’ftlt% steps of ST1
and ST4. This fipIdi.ngsi $s0h wedb W 8 @hicky ndesi séomt!det nﬁeg!?ﬂ a
exists over a plurality of cases, their ovalnggs 30 are %Se%}glge . qﬁ# a
step of PRESELEVEERIR SmrsreSPRasenshbft it 1F 19 gegreesear Mssshown in

FI G 18, epﬂ‘gaé-- i : ed- inn def e i_nspect.i,on befween the phase
val ues ofah'?hae 44 %1%2516%%2%%3@{5682 OS 1ﬁén€f[ é‘le%si %4“.“15% dgag&rc . Based
on this bgsal photherdekptbri eipaenitodnr eskebantrdgt @edf clhessaghsTl is

tur b¥ 4. 1%5 degre s in Sﬁ?‘h %,di rectg‘%og,as to correct the phase shift,

t hat~3 s, FEFGRkwPEeSYRRIGN14Des LAERE, SBRRALRERFOoR IpBEedEVEG til®Ner f or med

at ST14 in FIG £i6. Tbeisubhr aalu@r rRtAS8S FoRd showive Galdekiaer fgr med in

conpari son between a defect inspection result of the second-state

i nspect i BHPEGBSE ARPRIP MRS LRfhoLirnE enbedingnt ofi thpdoventionkst rat e
100. 10 By the P 13, | ti It . of 4
subtracted by tﬁgt@ 01‘968% gf%%%ﬂ%ﬁ%hoéﬁg&e%o'ﬁgggEggﬁ gjrj“%egggtvdeg‘ﬁrll and
ST4. Thagnieutpue pfosedsfeatcihaapsihdeheatibnsgetecbadr bgukheof ST4 | -

defget | | |t_of ST1] .. 15 | bt ract | it t
ot 21 BORESTHRRRFSE R pen bt horu o BuinE herotirache 1hePEare: i h his
enbodi menécespbonfs sty drakingifdtstidentietiedn apAsyhie@ACi Bégoeasﬁgnt , any

defects of ;the sane type that have a radial difference r of 0.05 nmor |ess
and a ciPREHFBr2RE | &l NeReference 20 Bis 1 degree or less are considered to

~be the sanme. Thigggesvit pl sublLLagk] LSsghouny | : 5 49 gives
data indicating defects %15 a resu?t 5%?325&?(20%‘?%%19%%%%2 gﬁggﬁfé by the
above- nent Yehatiowship. imsa shbose | cort &t 19t atewbeledeen sthermasieeect ed by

Lhe 35 Phereeeth o Sl elP g S Lapl ety B sched b gl rsgant on
t he scatémsedlimerhtof ecleptimvesyséem 103.
FIG. 22 is an illustration for showing a close-
contacting position of the inspection substrate with respect
to the master information carrier in the second embodiment of
30 the invention;
FIG. 23 is an illustration for showing a result of
defect inspection performed at step STl in the second

embodiment of the invention;
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Observation of these defects by a m croscope confirnmed 30 that the defects
detected y the photo-receptor elenment of the regularly-reflected?l Jgnhto0s
reception system 102 were an abnormal protrusion present on the surface of
the master information carrier 2. Al so, the defects detected by the 45 -

7 J U N 2004 photo-receptor elenent of the scattered |ight reception system
103 were a mnute particle attached to the surface of the master

information carrggd. 44 i bEy,t i ect | bsgrate 100
5 has rio |ubricant apglﬁé;cf&% ﬁ%&%&%fﬁsﬁb};?gaﬁoygﬁgpﬁl}l:ée)%h??ké]%i n the
case of alefmali narspewyivet ipe ricomeat rat netepin§T 4 hin fthei gpecmd t er

absor bance,i s,.deteri ed,, thus .making it possible to attach foreign
matter t&"ﬁ?éjlé‘}ed}a o%r% ilﬁ%vﬁé%tjiodH substrate 100. It leads to a

deterioration ofFtde 28y any dfludk cef b6h FHSPSdV DIy Jorsy@le Sech
accuracy deterioration for nore accurate defect inspection, no lubricant is

appl i ed iISvAtHaS SR AsFEREMed ke ithe HecHd RRRMNey iithe such an

i nspecti g vaEisigat e that its lubricant-tree surface provides a N P15

pl ated | ayer, foreign matter attached to the master information carrier can
be transferred #if atdtaded tfdawahad s pier i smowingbsters eoSecurel y. Al so,

preferab in J t h . | ower rdness than the

master info 4%1%&21;&%3@9%%%'4 géﬁgéggngﬂf?cg%gn 5t & Iﬁglfﬁs%%%?$%e%5bst rate

100 i s hafdehe Havdntdomster information carrier 2, the follow ng trouble

will_occur. If an abg%rrral protrusion or foreign matter is present that is
e

f
har d@e than the EhG 6 atrhé-lr’}é’sﬁte?aqlrﬁrbr [ OERT iRrrS bkt Power t han
the inspeelic@t SHRYIALRNGRr fididdIIREE I A Sulistyrad & kG has no

indentation in its surface. Wen, conversely, the surface of the inspection
subst r at embg@limentadd thes imyeaddontan the master information carrier 2,

the i nspection tr 1 y: hav. | ti.0 t herein,
t hus making it Eol%;i tﬁqtso%%egﬁ'?'eulss;g%e le‘%:}? f%rg%@%{rgor e%ﬁ.ilg ;Bﬁf;i on or

f oxei gn aeifeet Ansperiion pee foameey athfsiyeptSTYS day ihey tAird so, al t hough
t hi s, enbodi nent has em%l oyed such a configuration that the inspection
subst? at EMPESLFENE RSy L8 1AFENLIONIJUN 2004 of an al uni num base and a

Ni P-pl ated | ayerrgppbbedstharaan fdie shivamy anrésuletos idHunrd-ddigigt 0. For
exanple, it may be replaced with Co-Re-P, Co-N -P, or Co-N -Re, which have
magnet i cdgfegést vesh ByrugmsidyPhgse phafbdameyet ofi LR dagrees o5 Iasderti es,
(e 1 g8 Loy SR chespRLaIaso. Wik 2ol B RIS T pild U o
i nf or mat bgna cesquilexr Xy relfé ecrg@dlelight receptor element R in the third
20 embodiment of the invention;
FIG. 30 is an illustration for showing a result of
subtraction performed in the third embodiment of the invention;
FIGS. 31 are illustrations for showing a result of
observing a surface of a conventional recording medium after
25 magnetic transfer;
FIG. 32 is a graph for showing a pit in the conventional
magnetic recording medium; and
FIG. 33 is an illustration for showing a result of
optically measuring a state of a protrusion on the surface of
30 the magnetic recording medium after magnetic transfer is
performed by a conventional magnetic transfer method.

In all these figures, like components are indicated by

the same numerals.
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filmmy be peeled off fromthe surface of the master information carrier 2
by the close contacting/separation 10 operation. |f the inspecti-ohJUN 2004
substrate 100 has a plated | ayer having nmagnetic properties applied on its
surface, the above-nenti oned peel ed-of f nmagnetic | ayer can be absorbed
magnetically to the side of the inspection substrate 100 securely, thus
preventing the surface of the master information 15 carrier 2 from being
contam nated by the magnetic filmpeeled off. The above-nenti oned net hod
enpl oyed mekes it possible to detect exactly and at a high sensitivity an
abnor mal  prot rusi orPTiCER R Gh Hatki QEE%#EQwﬁwﬁﬁplmﬁﬁéﬁe of the 20

mast er 'nfornat'QﬂeC§b&U%hln6|ﬁiliodégﬁwgb% beLaL 90 eRLRALNER o2 st ance

d between a magnetic recording nmedi um an out put

det ect ed €b¢eenvenhéonnsp§bt@quéeege bat phe Wrawfiegs.to an out put from an
i ndentzati on detected by the photo-receptor 25 el enent of the

regul arly-refilected |ight reception system 102. The distance d refers to a

di stance at which an AE sensor Rﬂﬁstﬂﬂmbddlﬁéﬁt head senses a rel evant
defect first whepn a float amount of the head is gradually |owered over the
position of the ﬂ@gBEFantEaBESFFCF9 kRewhicstdembpdimest. ofoths can be

seen from e 20 {8eagstsiBeaoylehatipn-btucen FhgsoULPLYL 9f gsdef ect

detected by the photo-receptor el enent o e regula y re | i ght
receptlcwa$%Q%©1102 and a di stance between the magnetic recordi ng nedi um

and e 47 - U 04 suppose that_a floaf.di stance
betmggn t he nagn% ?c i%%gr |§gg%%d$%%$%ﬁ g?hglﬁﬁgﬁgt?cmﬁgaagb? a magnetic
recor di ngfraaps Debticimg appar ot ws. t OIber 9. Ny Aesferéheeshohdraevel of the
out put of, a, def ect detected, by thecﬁ-oto receptor 5 elenent is set at a

pr edet er miTHEF IR 2P I%‘@\%‘?e’ih%nrf”v%o? I dpedhun o(rpagnelc (Giek) tand 2 s
deci ded 1, & HHELREARIARL b AR o RadeEeCl S MYatén Fl%\czl:tﬂter:eceﬁt or

el enent of the regularlyreflected light reception system1 t'he step of
ST5 and, Iieff%nence%msxumldéfeodlcsteet@o@mamamOteoobfethejmswe 10

8, ALl AN B, AL LR BOLSELAD 4 B RSl e L
on the masderdinfomestiuenl calhitdfe contact surface 3 is formed a groove
4 extending in a radial manner from the center of the master
information carrier 2. In this embodiment, the groove depth
is set at Sum or so. A reference numeral 5 indicates a boss
20 fixed to the master information carrier 2 at its middle and a
reference numeral 6 indicates a support table for supporting
the magnetic recording medium 1. The support table 6 has a vent
slot 7 formed therein for flowing air through its center. A
reference numeral 8 indicates a passage through which air
25 present between the magnetic recording medium 1 and the master
information carrier 2 is exhausted and also air is sent as
compressed into the groove 4 provided as a space between the
two, a reference numeral 9 indicates an air outlet for
exhausting air through the passage 8, a reference numeral 10
30 indicates an inhaler pump, a reference numeral 11 indicates an
exhaust valve for controlling exhaustion of air, a reference
numeral 12 indicates an air supply pump for sending air under

pressure, and a reference numeral 13 indicates an air supply

30



2, so that the sane defect may occur in all of the nagnetic recor ing @EQia
after magnetic transfer is perfornmed. 15 Therefore, it is necesséryJ h 200
observe the defect on the surface of a master information carrier 2
corresponding to the defect position to then reject it. If no defect is
detected by the photo-receptor elenent of the regularly-reflected |ight
reception system?2 at STS, a master information carrier 2 20 decided to be
acceptable is used in magnetic transferring, to then nount the magnetic

¢ di i LAl Wt s he t f t he dri it h
magnet | ¢ T eesraie) Fonradactng Absaraphay i AR8 BLe e Py o h e makes

it possibmeuntebwithur 6l 91dai adlr £ileéeaio pseveReddre idiemAREES yith
i nformation carrio%r, tagé pr.ovi di ng a,magneti c recording/reproducing
appar at us 2St#Sa i §n OldiBohEPBi FREGriBecEhe PABSAPReR: 38 FREersniew ng

W 'l deschuberalmiuhqadiontée! echHoldih et if N b IBHE 't H R dEdy on
carrie acc%r'di ng.to the second enbodi nent of the ~. nvent.i on wth reference
to FI G 2DRipgmagiogycarrier JRsobbredtdes@tond B Edxasioni eniit fisadnt
fromthe fikstnheahogi ' at, .t ' er _Lnf,or mat.i on
carrier 2 when.it 1is r%%édhe{y itb% %Pogghéggygéfévh% %ettcﬂggl&hs%%cﬂ%%n sdbstrate
100 conpl €L6l.yli Mhadestemagfiornetivanséerieed maySbaheuckematatduyh

transfer s r d.to_a_regul.ar gneti g recording nediumi1. FIGS. 21
are ill us%‘r 55?8&§B?g‘913d3?é§‘§|%ndnat olg‘loél‘flllf‘ﬁatarﬁ‘r &gi'deguétﬁ‘teém % or a
suggest i Ohomﬁihbeaﬁrﬁcl_cmdseﬁbgﬂtﬂﬁﬂéd dbals s bé hasiey biyIsras; &X rleaide 2

di sadvant ge of 10 usi ngat e sane size of the inspection substrate 100 as

that ‘& t ﬁﬁﬁﬁéf?&lb’e FGPH@ kB8 _E?ﬁrsf. _aPIOGS. i21A and 21B schematical Iy
show a rel ations Her@Ert,g%hE' Ha stk Eﬁﬁ%dr'ﬂ&/ti%'ﬁpﬁz%ﬁgg'} %ghﬁéﬁ/e&et he master

information carrier 2 and the inspection substrate G 20A, the
i nsi de ofpasitybPoadot dmtpeey edsivhenthdehaidirey &amf ddmiritom lear biyer 2 and

the firstzsta i ection substrate 100 are in close contact w.th each
ot her . As'fc'géu% a,lhplz(?’ei%lnt 19 & ql*tegn?,er&t??‘?iréfeoifhéh?3@‘?%?1 ko, gp

det ect ed. iMherregr OPhér $0§ 166 PO Mafhed e todidfg it funt e magnetic
20 recordi ng}amedi um 1l. The foreign matter is attached to a very thin

annullar r¥YFRBR KASRret e BOFEXP i redflom shapreasushaee’ inliFkot idoseal
posi ti on ehatla £hthide MU Corf QAR MU dEd WHCD TS BRlREOH! by that

is, in the extrenely thin annular regio ut not transferred tot
first-statkeimzpeer i brfcuhstien cadies besaude exhasistedsiode seheé regi on G

equl ar negiRt L rdRHETE B BERRTS R kP e R PR | 1
they are vfetbessabe size, as shown in FIG 21B, a shift in the nounting
posi r2'0On causes ﬁext, a step of inhaling/compression is described with
reference to FIGS. 1 to 3. First, a step of separation by means
of compression is described with reference to FIG. 1. By
closing the exhaust valve 11 and opening the air supply pump
13 to then operate the air supply pump 12, air is flown to the
25 passage 8. Then, air is sent upward as compressed through the
vent slot 7 as shown by an arrow A in FIG. 1. This causes air
compressed through the vent slot 7 to press the boss.5 upward
and then, as shown by an arrow B, is compressed into the groove
4. Air thus compressed into the groove 4 is spread therethrough
30 in a radial manner from the center of the master information
carrier to its outer periphery. It further goes through the

groove 4 and escapes to the atmosphere from a gap between the
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30 portion with the foreign matter outside the inspection range to conme in
contact with the magnetic recording nediuml1l, so that an edge _of, JLB??OO‘»
magnetic recording nedium 1l may abut the foreign matter in sone cases. In
such a case, the vicinity of the 49 - 7 JUN 2004 foreign matter suffers
fromdeterioration in the close contacting degree between the magnetic
recording medium 1l and the nmaster information carrier 2, thus decreasing
the output of the information signal transferred to the nagnetic recording
5 nmedi . ~afAdne™Sc ¥ Hiln - r .St ' t he
turning of the magnetic l?’@e@?g?ﬁg Ir)ré |dﬁﬁnﬁ%méﬁ%%gpgt°§é§itg§ g%&{'ga | ar ger
i nspecti & substrate 100 than the regul ar nagnetic recording nedium1 is
used to thereby ion Gin FIG 21A. .This, makes it possible 10
to securely trangsv:‘iejgf?%?(g?% g?ra ?%‘?’e%?t%r&h%ﬁal’ﬁl?ﬂet%‘?? r@ReI Pt RER annul ar
regi on ofpressumstef a spacwmt(heredanifiter talllkd kpapect) Ofetybehrehe 100.
L def ect, i nspectj,on can, be performed securely on the master

That |s, . .
i m? orﬁ‘it MREERTS EeCorRgMmedam sl padgrheastes iadormstéen @aBERREi on
carrier 2 decsHedn i kaches nongabnean D¢ pueeds! A, BIRE £ahbictsanster the

information signal to the nmagnetic recording nedi um-l, us perfornm ng
nor mal nEGHFEY SQGUET QF tStoudiorin mresmizre o DHispdwe agnietés recor di ng

medi um  Ist. J RASS t u t hi gh-qual ity nagnetic
recor di ngltnréetcsﬁrtér% ree ft}‘lf%magggg?eféé% é‘lljrﬁlgotﬂqeprhtqso ePﬁeafgn"I‘ o‘?%ﬁ??‘b‘ﬁe si gnal .
As such, dift 1836 kpeefsaran tintlkerivad dheomadetondiioar BBY i WHicRIIMsrarnd t he

i ns tion_substrate 10Q.in ¢l ose cont.act th each other only once. ' B
ho iy BEHPAT 58 17 e MR Ligted \iRALR [WheRs & heoqiAanebitnet | ¢

recor di ngewRiidifg MAAIQGPSS id ENUITRGHIE { A @aUislo fipd ng as
its base plate such an alumnumalloy as referred to I n the description of
the firsEePRyddieseftroms agscdd dtherany times. By using in a diverted nmanner

such a sem -fini ; r&ﬂi&i- h LG recordin dium.in .pl ace 30
of a particul ar I?ﬂggégtl on slur@%qé’agggﬁgﬁgé (&:n%sstt?}:c%ﬂk%’gmggh%&frqlﬁrsuch a
case, ho@ewbichthasibs@ed alosebsbnabet19dthstisé zehridel saagime naster
im;n(;][ri:ati %B.car\jvieer 2. .As such éo obt ai n the above-nentioned effects, such
a nethod™fFgHe deff BBIEEA DY G- 3 R 26400 bl byt i he Redcima @A5ye t he

i nspect i 04, sHhst Ggber 190r Fhed deHNBBEEE nGNaSHDB] NAl e L Y ANk it kg grast er
information carrier 2 are brought in close contact with each other. That
is, as sheW@ri Rurfece2of the wiiste membeat A6t bagtkapatha idistaneeaatam s
-perfornme [ , t [ r [ cont act
N th eachoorhareot REd by O iR Hacklel d RELoRbTl REHThm £ SRR °
sequent i mkbyetroiolfosmatdphactirmgepoi.tions W X, Y, and Z in this order

W t espect to,the master inforjmation carrier 2, 10 thus nmaking.it

-posgo[)l eto congﬁét%’i ﬁsﬁgﬁf’i‘a PR S FEA T DM &eanF Pﬁcllﬁbiagdnﬁhe"
regul ar fregaesteipegord rgimedsym 1. Al so, this nmethod nakes it possible to
further inprove the inspection accuracy. The contents are described with
reference to FI &3e 23ir; supplyipuppcd? 23 ssoppedhandathesalt 6uPREVect

inspect i on per{eriBE ARl di Bgeh0 the REFAIAGeIRRY /RMich has fixed
the magnetic recording medium 1 thereto moves downward by its

25 own weight, so that the boss 5 is loaded on the magnetic
recording medium 1 as fit into the inner peripheral slot. Then,
the exhaust valve 11 is opened to operate the inhaler pump 10.
Then, as shown by an arrow C in FIG. 2, air in the vent slot
'7 is exhausted downward, so that air in the groove, that is,
30 in space S is also exhausted through a gap between the inner
peripheral slot in the magnetic recording medium 1 and the boss
5. Note here that the groove 3 does not extend to the outermost

periphery of the master information carrier 2 as shown in FIG.
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FIG 23 shoes a result of inspecting a defect on the surface of the
first-state inspection substrate 100, that is, a result of defeecf JUN 2004

i nspection perfornmed at step ST1 in FIG 12. 20 At step ST2 follow ng ST. 1,
the process inspects, using the defect inspection apparatus, whether there
is foreign matter sized 1 umor larger on the surface of the first-state

i nspection substrate 100 and, if no defect is detected, goes to the

cl ose-contacting step of ST3. At the step of ST3, a 25 driver portion (not
shown) i S.utAs iszerh,t atdilseear exre sSH-priripairal despaetshapsdhséFeien 100 at
the positions W_X ., _and Z showmn in FIG 22 with respect to the guide
menber 16NShRRF GG ArSomnatiqncarnier 4 A il MAHE TR R8CFA %t i on
carrier feafidnt he did sin o AR ddntdan shad rate K alk 30 separat ed
from each other as shown in FIG 1, the driver portion is used to nove the
gui de nefiacurdanengah Shrgmda, tthareferd, rist enclkasdhsrattitn substrate

100 y IS RRS | tJ i I 2. Then, t are

. br ought ?%ec ose %%égqﬁ%% \(%Iﬁ{]gaghdvéht%rgaccﬁ)r&%s&réds sHown in
FIG 2 toagepdiat eetbediagahedasm dhbhep thefdfdrd, pliesislear hyaihbe tid ver
portion is used.to nove the guide rren‘ggyr 16 so that the first-state

i nspect i B SST8s P IT Why- e 1S fosBU & AT RGO PBeSHE ¥ FIG 5

22 to~then undergp firte 6l 088 £OKEAFd1 NEHSAPARE bR PPEsahEONo s WL 1S
repeated at.the positions Y and Z finally. The inspection substrate which
has t husSuAGehgdAeathd0ckpseot ot® ace ¥ FRPReME? a9 drhepdrama wrendrimniatks t he
sec -S i W) strate. 10 This nethod nmakes it possible to
bri %@t hté:§ %r‘es{&%%ﬁ%;det i%r’i:s%l#e%dti on substrate 100 in close contact with the
mast er i nf or mat Nextgarrs megietve? idencwedjdn acdideagidheof|ars eqandwact i ng

regi on of. the, etic recording nediym11. That,is, it |s possible to
perform i nEBg&ﬁg B3y e Qg‘jops%s§i°bFHFt’§a§5eFngl?€?lr‘P?%%? é:ﬁ”’brrle‘?’@r? matter
whi ch exigslh eyl it ot ABELEN. &@ BBSPENTE NYhled chipR nTRENES isk Jppfes di ng
medi um on the master information carrier 2 owwng to a shift in position

wi t h respacthednevenemirictd &heacbrdnag wedrtdhariay byt abigedast onige

magngd | ¢ Le6arding TRl Whrbe iR L8 L1f2 i tNBRRTRIN DEV L EQAR R s 20
concentri ¢ Wth the nagnetic recordi ng nedi um I. region ere foreign
matt er i mdcoatiédgbyeaisal, i dhaitr dise¢ lasosnal theeduisiet hemdetr gl yhiulsi n

annul ar region (see a hatched _poriian). xt, the, ess perfor the step
of STa {BEVARGRLETS P 4 BRPREE Lo AaE dshbacaay T RLOEGHEF A Fox

i nspecti gpagylstrate 100. The result is shown in FIG 24. Next, the process
performs the step of ST5 for inspecting a defect ascribed to the master :
i nformation car fness .2 inTRagnesdict tiransem theFmegneticageicorgiagr fromit,
t he oc Rer koL s ; i Aspecki,o r : 30

ai 173 erfeg Bt LoLE" HTRI5Rd, 2ANBRLY R 1pRe bR InIAEPcBhpERE8i00 ant i n

cl ose coapachtmwbhb,tse tthatstitshat ma hapgetshonftsibstuvahed Hff(3s4 bwindet ecti ng

t he inspection sgbstrate 00 a Bl urality of times for any defect caused by
an abnor hBI ™8gneticotyansie3gaRIny ot r usi on or foreign matter on the surface

of the master inpher mAkite? SarbirRatdonl targikhus pessicbbeled weeurely
transfer even a defect possibly present _on the extrenely thin annul ar

regi on teefasenagptet FARSsubstPabeaP0OBOILRES preventing a 5 mistake in
I nspaction Corrphsl'E Eh¥wnNoh erfEr 6 tdiden N NBLr 10k SltirERS rYf aCh28Re

contacting at different positions is not [imted to four for each turning
angl e of of0onegeeasphs dEsthé bheaks tepo Vi Lot iotagalreier dof acsignglbe

for 10 cheHPUr ARngSafgrEed: 1128 HyPHLy Tedifl AEnRERT ERSORE hALRE L1MES
surface of the master information carrier 2, that is, in a side
surface thereof that comes in contact with the ferromagnetic
30 thin film surface of the magnetic recording medium 1. Despite
the schematic illustrations of FIGS. 3 to 6, the signal regi’on

2a shown in FIG. 6 is actually formed in the contact surface

shown in FIG. 3.
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It is thus possible to securely detect a defect ascribed to the_g‘a%'?r A
information carrier by using the above-nenti oned nethod, thus prov |r?goa
defect inspection nethod and magneti c recordinglreproduci ng appar at us
having a high reliability. 15 Third Enbodi nent The following will describe
a nethod of inspecting a defect on a magnetic recordi ng nedi um according to
the third enbodi nent of the invention with reference to FIGS. 26 to 30. 20
FIG 26 is a flowhart for show ng steps according to this enbodinent. In
FIG 26, first aPomghenik englosed Hyoerrddtbedal pudlircIFEEknéwh snshéwa of

manuf act wd i ecpor dj medi um step, ST21. Specifically, the
magnet i cq{éa%g?%[% O?Irireﬁc:inrby%qf %gg"%gﬁﬂ &l "3#% BI’ at? 'S §EANEd E93pDRat i on
25 or sputd drd Mipmredik Pavtermmarade diaieap aheornhsQonosdhAaLi Lty . psuch a

nmet hod i s_enpl as.providing a protecting filmon the nmagnetic layer to
t her eby ﬁ%@%‘f&fgo 'SFII'I‘@ BPSP@GSFnﬁeFPFﬁﬂpg reihed by Hpy prambhg: sath as

evapopat iz0po¥i tiRA tddth Gordddilis Yo IPpReCPALLIE- e;fo Wl
Wil ~descri®be steps_ ST22 gnd e’(Sb‘i‘t‘JZS fsor oi nsBe(e:t ?ﬁghggdlé ‘g%%_golngt#éﬁﬁ%% ace of
t he magnét PESERE i Hgnaieipupatteensh e peants STamagnktSkeoatéosimidar to

the step ! l; f the fir nbodi ment 53 - 7
JUN ZpQ%rfce)é pf?%cvi‘e[%é%%‘g?ﬁ%,f ﬁ{g l?na'ls %éé??éh Sg’loap"aer gbﬁg %WR?P% G 13
i s enpl oyred.theAtd igtidya ISTEAPE o triveet jsroceismanspect whether there is any def ect

possi bly present_ o e pre-transfer magnetic recording 5 nedium 1
originally. Nexti! %ﬂ{]‘heﬁstaeﬂ"%?cmé?ogwrbr%é‘SdQ%éa’@t@%%r any

foreign pRliitdlon maRieeTNteH ddVa-snddrans Oftdibe Mangr.tr ansfigy ?K%%'t%tﬂ c
recording medium 1. Specifically, a publicly lknovvn opti cal (?e ect
i nspect i 3RIPEMasd ans Pasesyedhpenchecki or? &¥ef areayadmatn erhert tawk

pre-tran LesLecordi i cqrding to this. enbodinent, an
bt cal | ERogsL o e LB e S T o1 o R SRS o DRSS SRR 10’ ¢ hit
enpl oyedmechgnizmwasgnedd ap addipesd iwfeidrert itthesgghalf o€t gnimahier sized
1 ~cmor Iﬁr(%er ttached E:g S:he surface qof the 15 magnetic recording nedi um
1 by setPFR§Ta PT%T 3‘;‘?% 8f bRe st dnfegmptden Brtiern Shbishand. | f
foreign wmattey i §Q1%tlpﬂenéﬁémﬂaﬁél\rge§o %%tdﬂ':@%&fki(?tdleaﬂf&ﬁ?%y@%@,des the
magnetic recording mediumto be NG (rejectable) and, otherw se,; to be K
(accept aBFE)y aref detergniged aopropriatadyepeabirdinghso20her ddégdsagoes to

hand. b gonaci Haghah e e 1 Srd R T mefdfle SR ind eudfom it 1
is decided to b&or example, there is a case where, like in a hard disk
drive, first a reference signal is recorded on a magnetic film
20 of a hard disk to then record the tracking servo mechanism
signal etc. in a pre-format based on this reference signal. In
_such a case, the master information carrier according to the
invention is used to record in a transfer manner only the
reference signal on the magnetic film of the hard disk. Then,
25 this hard disk is mounted in the cabinet of the drive. The
tracking servo mechanism signal etc. may be recorded in a
pre-format by utilizing a magnetic head of the hard disk drive.
The region shown in FIGS. 6 and 7 is shown in a cross
section in FIG. 8.
30 As shown in FIG. 8, in one main surface of a disk-shaped
base plate made of a nonmagnetic material of the master
information carrier 2 is formed a plurality of recesses 2c in

a fine array pattern that corresponds to the information
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rejectable even after being recycled, it is disposed. It is thus possible
to inspect whether there is foreign 25 matter on the surface of the

magnetic recording medium before it undergoes nmagnetic transferrlng at g¥§4
in order to prevent foreign matter, if any, on the surface of the
pre-transfer magnetic recording nediuntl frombeing attached to the master
information carrier 2 and damaging it. 30 Also, like at the step of ST22,

at the stepgnalSTZh &hds, reoesesbem‘ts @ikl BDfOF rdmitinstyvibh ifPE15GaNNI ng
t he surfa§$ of ﬁgapfre t g%@ magneti c recordlng nedruntl in aspira

manner i sfetiR Begnetss Wt”ﬁl@@sp te base plate@ibds - 7
JUN 7004 mhds & befianea)dgablse bRaRESE) ofin dhllepalo auaid e darge shift

in turned phase of the pré- trans er maghetr ¢’ réecording
| oaded orPa®¢ Glddee 2Rtc@res in hontectessitbrimgsutfecsast ehd REGRERE EON 5

carrier sf netic recaqrdjn dium 1l as tinished with
det ec'g5 i ﬁ]s%ée%f.éll%ﬁg I‘?ri}e‘%% l{)ngg co n?gr\ﬂofnﬁ'gé‘ % {:}Pug‘? Et 1 A nay Besmedea
pattern rmgraetvamlétw alfmeigriatd c a1 3% 19R56Y BefavhthagREEEENCe tO
FIGS. 1 anc That is, ,the process performs the same procesSing except

that the “ﬁ) %’g%let i% SEUSTHA TR TRshiath AL madresiadd taadu A £P05 magnetie is
repl aced iyt dhea pras tfaRs{er vegneth ale&Oﬁf“PQc értr Thep, éfe Process
inspect for_a defect possibly present on the sur ace - the p s? ransf er
magnet i ¢ KR phresfama L. Imhaitt ransfee Ipamezssorpertte)mmagrséte:tn ST25. At

th f t h def ect
occutrod i T aRdtREt Bl FEE ARETR EnEE” i FRRERG Py mat s on

carrier 2tms been brought in cIose cont act mnth the pre-transfer nagnetic

recording nediu cl ose co cting, a defect on the master information
carrier 2 is 20%1%%?%?% 3% a Rgmet F cderenrislitny anditurhengiis,

provi di ngathe R Inééﬁéf:%aﬁgﬁeéf ct‘:hreeﬁggrﬁé{?% rf"e@:'o‘i’?i‘lnﬁn%ecfﬂﬂg 7 d.ef ect

resul t Ef def ect inspéction perforned at e step for

on the s@ fdda 6thW@eﬁéstttaﬁsmégnﬁagneﬂayerectMGhtnpcknhssnoﬁ1ﬂhgmn in

at step SPRFIRAPRIES S0l RN VPR B HobcRor e Rl bt pidior mod ot

step ST2bm whah,i Tort reecatr@ael tth@‘ wief qvetm;ﬂ}m%dalb%tori HE PRSL - magneti.c
transfer i.c record iuml1l. In FIGS. 27 and 28, a solid circle
atage 5385 an

(1) indi &8 Leonfraeng 38fokhg MagRetiepiscanding EesYmzd by the

phot o- r eggpti@r sebearRaycef Lhe £REULR I t I stent
102 and a triangle ([»clndlcates tha%é%%%?%a fﬁﬁéék n|zegpqg e%nC§%

JUN?2 Ghepﬁéﬂaeﬁé§eE?Gpréﬂ@@em@ddmﬂth@ ab@ute28dammi. ght recepti on systent
103.59 Next, at RHER ﬁE%% Q%a%l e%Pr‘¥% A¥dﬁgﬁ me%Legt ausggal%

magnetic | transfer € process per OT e al st
a good recordlng signal quality, preferably a pre-format is

excited and magnetized uniformly when it is recorded on the
|basis of an array pattern of a soft or semi~soft magnetic thin
‘film provided as a ferromagnetic thin film on the master
25 iinformation carrier. Also, preferably the magnetic recording
medium such as a hard disk is uniformly demagnetized using a
DC current prior to recording the signal using the master
information carrier.
The following will describe a method of manufacturing
30 the master information carrier 2.
That is, a master information carrier provided with a
magnetic portion corresponding to an information signal used

in a recording method of the invention is obtained by forming
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5 sane.,as that described with reference to FIG 16. "inspection substrate"
in that description may be replaced by "magnetic recordi ng medi uriy. %?00,'29
shows a result of conparing a defect inspection result obtained at % nd
that obtained at step ST25 to each 10 other to thereby enunerate defects
with a turned phase shift amount of 10 degrees or |ess and a position shift
amount of 0.5 mmor |ess of those detected by the regularly reflected |ight
receptor elenent. FIG 29 should be seen al nbst the sane way as for FIG

18. FI G a2Peshswstihntorbasedroacs her d ' lgon ai ned
at the steps_of ST22 and ST25 a tur negégﬁggiégrﬁiﬁ%%%?et'hgﬁﬁgg#ﬁi%

r ecor di ngeSdioRhsthAFRistdfidm kiepBetolithageapby hyube of 62 skagr ees.

Based on tal f@}ﬁﬁ? i t is.,perforned. The
phase cop%leagltsiogﬁl%?ﬁ% I's albyeéjcﬁ/e c#e)é;ga?fbegl?ﬁcr%r}:%%a“b&osﬁ&% Yesult of
subt r act Patganf dtne¢tiahine itahy nnetasml ST therbhsy fovw tfigfe FI G 30
.showssth Erfg_gﬁrlg arn gteonec1 def ect detected py the photq-receptor el ement of
the regul&FPYUFEFrEEESd TheifoT SOFRSSHP %rhoL (P et ERFM@EAOR s det ect ed
by that efghbe,ssadticiegihy di ar eeeBbs 0N fHRABGHR 1 2Bn s £ 185 Hdde Of
observatign on the defects by use of a mcroscope, it was confirned that
the det ef CREEEH RY FPUHE TiRG oV R BB BB esaRsI T e, of o aplantation,

r egul arlzgvbgf | i@t reception system 102 is a pit such as shown in

gaks
FIG 31 andvthe Se?‘gcts detected by the photo-receptor el enent of the
scattered |ight Nogeeeinen t3a tsyrdtee fiih@3 iarres ga lairidtie spavatyi blee foByedp! oyi ng

t he ove- i on netheod., it _is_possible to, detect,, accurately and at a
hi g&%geng?ﬁg%t§?gg%?gc?g Bhe m‘?S'—?gFJLN‘ I RUSEHF IGF 0d SRLYabY of the
‘magnet i cthesondthgdnbdicual by BRYNELIrC ekaapiber dereEEQ?efB‘:ﬁ§§gt thBgr eon.
Accor di g@to this method, it is possible to surely detect a fect produced

on the g @ Fa88FdPRgMmeanumlBFtsoRRgRam: cokr ansten, beAusoprbyi ding a.
magnet i cyu4 Qﬁghﬁg/reproducing apparatus with a high reliability. As
det ai | ed above, The invention provides indirect inspection for inspecting a
defect on the n@beefolldpeimgt wad lcfurithert kataid di pkbegbtrtofbdentify

b f tic film10 t t hat, ds to the inf ti
i Ol . S TRELEBRENE it TP BSPRGbHEI ThF S TG LBRob e en FERPS BRI ved

fromindsigedl ineeebreespbidsi fyeNbheBesalsKANE romldash itticosy§eeat i ¢ and
subtle nmethod, to highly accurately inspect a defect on the master

i nf or matHFCERRFI @R CaIF LI & WathaFeferenee der HIGSHi Pfie k. tBirgentify
defects i h j bl oLp 1 S i j makes it
possi bl e&moﬂ%i‘% I% g%%ﬁ@ﬁ?%%g %Ztg%tagggg?ggéﬁcgﬁ%%cﬁé%n% née |P% transfer
by surelsectding mediwhnlit ardefdctheagsetebyarihgnef i thé¢ rrengdetri®0 in

defggt inspection on,.a magnetic recording nedium..This, |l eads to the

i np?gnen]{%ac%%&nlrbél n}ie%%”gtﬁg ?er@&ﬁﬁynaf(rlgp?'%ﬁfcﬁ eﬁp%&?éﬁﬁétht‘ﬁh% hi gh
reliabi Indghetid | tedded endatehten Uessrnbglehadd i n Bndresesdt igwnsi der ed
to be preferred enbodi nents of this invention, it 25 w||_ be understood

- that valRFSRANY i RurForen nay #R %H%Wtiﬂ@rgg; antinitializateRpd to cover
L7y 1 SORETUCUELS) T MdsShenibl R LABAS LR Lns e e e

carrier 2 is aligned to the magnetic recording medium 1 and

25 superposed thereon so as to be in close contact therewith and
then, as shown by the arrow E in FIG. 2, by applying a magnetic
field in a direction opposite to the initialization direction,
the magnetic portion (ferromagnetic thin £film) 2d of the master
information carrier 2 is magnetized. Then, as shown in FIG.

30 10, an information signal that corresponds to a pattern shape
of the magnetic portion 2d is recorded in a predetermined region
1lb of the magnetic recording medium 1 as superposed on the

master information carrier 2. Note here that the arrow shown

36



7 JUN 200 What is claimed is: 1. A defect inspection nethod for % mast er
information carrier having a magnetic filmpattern that correspo ddUN Qblin 5
i nformati on signal to be magnetically transferred to a nagnetic recording
medi um conprising the steps of: inspecting a defect possibly present
originally on a first-state inspection substrate to which a defect on the
master information carrier is to be transferred; 10 bringing the nmaster

i nformati dn E36ki 80 inddlcatescentdatedtildh tdre thd Haa i '
substrate %i nished, with defect inspection to therebfnﬁtgtrﬁfﬂé%%'?ﬁegfde ect
possi bly P 888ﬁ%28ﬁlPHepﬁ§§FéP HRCOEHRd $i9 ddver magnied iich e sicosqacig on

substr at emédipiahed wi thadefrest rapsection; 15 inspecting a defect, if any,
on the second-state inspection substrate to which the defect is already

transferred and &h46 WADEBAtizatéparpredessdnytie smsiretni REQL NBL | ORg
carrier;, apd,go L n o eciio esult on said 20 second-state
i nspe?t i on sulggirﬂr)gtté gﬂ% Iggégg{é%%?ﬁgﬁe%?irbt?{]lrse‘%‘??e%z%%iw fPPdtyisgat e

i nspect i oan sefserea b nagrechc of heldteon tdies efs tdaci d& e rdefe el R8s bl Y
- present Ofla%atiéxd mar?éer |$f ormation carrier. 25 2. The defect inspection
met hod fof 3Che" PP erT fit BF RdETURCarits the Maparsd cteeed zdimd meddm i si ng
bet ween shi d By efpiafg &S ,eathd NSDROGAMAE A0 SiRdrfh o Ida3 pat @te%oirﬁ%@lﬁﬁéi %n th

er e

substrate_and sai d c| ose-contacti ng step a step for inspecting
nunber orf STEAINIIN S defved ¢t bbeapdnetdiaf eetordépeaidciunon. 30haai d

firsgpstate | | S . l.arger t.han pr edet er m ned val ue
and, iof glasﬁdltg%glgg%gg%%Jélgé%/rgﬁgogﬂsca{e}%leeergzd%s§§’Ven- gy fﬁ)f\{f‘lﬂﬂ)o@tﬁbﬁi ng
on- goi ng NuTUEEEsE - dralse gp het e Bie, tgei Mgghet sai go £t DSLCPALALLA NGrSsep. 3.

A def ect 'ens ectioq:r.rrettn%? fcfg{ a master information 5 carrier having a
magnet i ¢ TT9RASHTEAF tHE" orfedpbids atd aynPriternatheh coynespondse

magnet i cald ¥ gredeiniBtbd @ nE SRS InCs { 691 di A‘Qxag%%id@ati%ggﬁ i fi ng, the
step of: inspecting a defect possibly présent originally on #FetPstate
i nspect i 6P QG Farite nfrtreation signelOmetiies madtosmati on

carrigr iR ildrARskenked; ai@m%'g?x%tically recorded to the magnetic
recording medium 1 in a transfer manner. Note here that the
pattern of the master informaﬁion carrier 2 may be recorded as
transferred to the magnetic recording medium 1 by any other
method, for example, by magnetizing the magnetic portion 2d of
20 the master information carrier 2 beforehand and then bringing
the master information carrier 2 a5 it is in close contact with
the magnetic recording medium 1. By this method also, the
information signal can be recorded as transferred.
Then, the separation operation shown in FIG. 1 is
25 carried out again. That is, the exhaust valve 11 is closed and |
the air supply valve 13 is opened to operate the air supply pump
12. Then, as shown by the arrows A and B, air is supplied as
compressed as shown by the arrows A and B, so that the master
information carrier 2 moves integrally with the holding arm 14
30 and then stops when the upper surface of the holding arm 14 butts
against the guide member 16. At this moment, as shown by the

arrow B, air is held as compressed through the groove 4 from
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measuring, previously or afterward, a turned phase of said first_state

I nspection substrate with respect to defect inspection neans; Bri dgNndflis ai d
master information carrier in close contact 15 with said first-state

i nspection substrate finished with defect inspection to then transfer the
defect possibly present on said master information carrier to said

I nspection substrate finished with defect inspection; inspecting the defect
on said second-state inspection 20 substrate to which the defect is already

transferr t ' [ r fromsaid master, infarnmation _carrier
and al so,ag? eé\zef%ésj’f \;gyo%ﬂgf 'Eaegg/g?dﬂ‘ﬁgﬁigﬁﬁﬂﬁ THE ﬁeﬂp prase SHP ugg-[rd
second- stpéeiphepgctice snbst patiead nanhespect to the defect inspection

means; 25 correcting,a phase shift based on said nmeasured two turned
phases; and conpafr nyPates ettt espeR@rent§ el IabreFned; @roseysd ot ate

I nspecti of fé'Péiéﬁt:ﬁaE‘EQraoﬁeEﬁétchEB@‘Et QR raeaukt o?”Bﬁ@i ﬂa%%%?t'ﬂate

i nspection substfate to each other to thereby decide 30 the ect possibly
presefdt oinfarmabbenaratrifey datnamnehizétion3ransfer,JUN @A etl othe def ect

inspection for _th t information carrier acgording to claim3,

wher ei n a?rcg‘%gg?u?n%%kge)ﬁ%gggcgf"?e@?ggg%%f:eﬁe?ﬁﬁdw?n@ 8bﬂlgsg'of t he def ect

detected on the Dhsi Soblodehgchll | dghtrilegud and hhadkffloectiadpbytiagdab

i nspectio ubstrate when |ight i lLied to said inspection supstrate is
Fd

{ S _appl
correct ed® .Cﬁ'h%“dE}F%c’E‘??% eﬁ‘f‘f‘-%ﬁf“grgf‘ﬂadcfﬂl?ﬁeaﬁﬁ@ +0gnESr HRLI on
carrier agRM@imént ©ElHdNidvetaiR Ridh sakdrbHEBedy FIGS. 12 to 20.

10 FIG. 12 shows a flowchart for showing a defect
inspection method for a master information carrier according
to this embodiment. First, steps STl and ST4 in FIG. 12 are
described for inspecting a defect on the surface of a magnetic
recording medium. Steps ST1 and ST4 use a publicly known defect

15 inspecting apparatus. When a laser beam is applied to the
surface of a disk, it gives rise to regularly reflected light
or scattered light according to the shape, size, etc. of each
defect. This light is received to detect the defect. The defect
inspection apparatus used in this embodiment is simply outlined

20 as follows. | _

FIG. 13 shows the defect inspection apparatus used at
‘steps ST1 and ST4 of FIG. 12. In FIG. 13, a reference numeral
100 indicates an inspection substrate which has formed on its
aluminum-alloy base plate a NiP-plated layer to a thickness of

25 about 16 um for prevention of deformation, a reference numeral
101 indicates a laser beam Iemitter system, a reference numeral
102 indicates a regularly-reflected light reception system, a
reference numeral 103 indicates a scattered-light reception
system, and a reference numeral 104 indicates a data processor.

30 A laser beam is emitted from the laser beam emitter system 101
to the surface of the inspection substrate in such a manner as
to form a laser spot thereon. A rotarymotor and a straight-line

driver portion (not shown) for loading the inspection substrate
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10 phase correction step the turned phase of the defect detected on the
basis of detected |ight scattered by said inspection substrate when |ight
is applied to said inspection substrate is corrected. 6. The def-erty,y

i nspection nmethod for the master 15 information carrier according to C@%Iﬂ
3, wherein at said turned phase correction step the turned phase of the
defect detected on the basis of detected light regularly reflected or
scattered by said inspection substrate when light is applied to said

I nspection substrate is corrected and, at the sane 20 tinme, givVing Eriority

! g9
on turned Yhase EBPFRERACMBALEINBAUSLY 9 EGGTENY, SFRPI 6ot dd SerghPO
det ect ed.;y o The rdaf REhnkRSBRCLAOsUPEAS d O G nERSIRE onNEAHERELLE

carrier according to claiml1, wherein: 25 said defecCt inspection step for
sai d firstQGt at®f itheeetion sdpbectiten| thel sesfaoanoEnghehénspéetignpresent

on said fjy - | NS ti ; ' eCh. . NspecLipn. for
sai d sec oér%{ c?ssts;[rzaitzé flndsdgfe% f[?m %o%gg G §g$§ éﬁ 2{ :si‘ nsv%ﬁvtg%ldeg%’u rqf{hl llnégi..1 ? %eg%gg%a@%gp
presebt @@y 3esacdtserendligaterenspedbhosystbatl@d eo ahe rediydoldes ent

decision step for said paster information %irrieéoihrough compari son

i nvol ves &EEFECTgd@hat BrINAL coBRIUGETLY. rP13ERESG01 ENE hPIENECPSRRR sai d
First-st adnd NIRETR viiP Bl 8he PBHuRatayile?hebheqieigntSrotesaioh

second-state i nspection subStrate are the same as each oOther and, if they
are the saatess 182ch These phidei-dengnthan syisgemaarerthud preadded sarri er

h def 5 ' L dis t [
has no IS el NN 200NN S ok St Ul SR Sl
i nf oL Ot iwdnictamEbeed iffearetitng nt @ ighai imtensheyeivith18isaededef defect

nspect oLep [olooad [rslatate Iopectl an shbat e MOLYeRee e
I nspect | o SMREI] &8 redd rdef fpit 1SS Pactd Aols £t %é@h,ﬁﬁk dr SELEBKL St at e
i nspecti On substrate involves extracting the position information
light and scattered light) efficiently. The light thus
received by these photo-reception systems is converted into the
15 corresponding defect data through a predetermined circuit and
then input to the data processor 104.

The defect data signal thus obtained when each
photo-reception system received the light is stored in a memory
address that corresponds to a predetermined unit cell on the

20 surface of the disk. The unit cell refers to a minute square
having a disk radial minute distance Ar and a disk
- circumferential minute distance A Q,' For example, Ar =10 pu

m and Af = 0.125°
If a defect such as an indentation, scratch, or particle

25 having predetermined length and width is present over a
plurality of consecutive unit regions, it is mistook to be a
number of defects. As such, if any of a predetermined number
of addresses adjacent an address in which defect data is stored,
they are processed as consecutive addresses. The process

30 decides the consecutiveness of each of the addresses and, if
two addresses or more are consecutive, the process recognizes
this groups of addresses to be one defect. Thus, the defects

of any type are indicated in the number of groups regardless
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15 of the defect present on said second-state inspection substrajf; nﬂm
sai d defect decision step for said master information carrier throu@ﬂ ¢
conpari son i nvol ves deci di ng whether the position information of the defect
on said first 20 state inspection substrate and the position information of
the defect on said second-state inspection substrate are the sane as each
other and, if they are the sane as each other, deciding that said master

i nf or mat i teRIird e zeaandoskghect A beseeioandoostilrave sef daeirdicryi g hat
said master_jinformation carrier 25 has one . 9. The defect inspection

met hod f slefiinedhkoriee 8 AraviaYy eankar Afed WMAMIPHGLR® addaiemses thatei n
when theé¥g‘¥g§P§Hf% cigebe COOSEENLE YELY over a plurality of mnute unit
ose

30 regions of t obtal ned by partitioning the whole region of said
i nspecti on substNete, hen¢dtpatir thét gebéctohsepact venuapparagiusnbassa

regarded as qne apparept. reqgion t.Q obtain the position 61 . - 7 J.UN 200'r
| nfor fet iAo B Ebe RS oo £ BB po it B Reatnemeetiahi 1y
center ofsuiRithapAENtis ePbaded 14nd Teldedied! | TEPECspOratBsMObs for the
master 5 information carrier accordingnto claiml, wherein taking into

account PFHIRIE RY & TrRFY gBRERF oS W‘_"L”Plbtf%ciﬁ%m_&%n‘f iR of close
cont act | ngh ildch 39 ChIBSH S04 1 06 NBA | NsSBEL Sfander 52l d [ nspect | on

substrate, one such is enployed as to have at |east a size corresponding to
a maxi mum r egi orFpfst h@tstheathe odi $BL1 itdaprposssiiorepddifs atdefect . 11.

o cf i meps R PrRePE 08 g poseRsRihnkeb B 5 8 R B Tbibehadcite o
have al magfe tfie-stargtate.

Next, at the step of ST2, the process confirms whether
foreign matter is present on the surface of the inspection
substrate 100 in the first state. Specifically, foreign matter

15 1is inspected on the first-state inspection substrate 100 using
a publicly known optiéal defect inspection method. " In this
embodiment, such an optical inspection apparatus is used as to
be different from but equivalent to the defect inspection
apparatus used at STl. The process sets a foreign matter

20 detection slice level at 1 um to thereby inspect whether
foreign matter with a size of not smaller than 1l um is attached
to the surface of the inspection substrate. If, as a result
of inspection, it detects foreign matter with a size of 1 n
m or larger, the process decides the inspection substrate 100

25 to be NG (rejectable) and, otherwise, OK (acceptable). If it
decides an inspection substrate to be rejectable, the process
washes and recycles it. If decided to be even after recycled,
the inspection substrate is disposed.

Thus, the first-state inspection substrate 100 can be

30 inspected for foreign matter possibly present thereon prior to
close contacting at ST3, thus preventing the foreign matter on

the surface of the fist-state inspection substrate 100 from
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15 size as said magnetic recordi ng nedium and al so, taking into account a
surface-directional position shift when said master infornation_qagkhqmmand
said inspection substrate are brought in close contact with each ot her

said master information carrier and said inspection substrate are brought
in close contact with 20 each other a plurality of tines at different

cl ose-contacting positions so that said inspection substrate having al nbst
the sane size as that of said nagnetic recording nmediumnmay conme in close

contact w | |.on |, 0. surfacedirecti onal position
shift i nvéét%&%a@%éﬁélé\f%?ﬁa [ C%\Jsgtgér?{ler?f_oé@%fn 'ﬁ1aerrd‘eefre?t tt|°n 68‘ Son
met hod fattthe master information carrier according to claim1, wherein as

sai d inspection b at ong, sugh_i s used as to be nmade of a main
conponent t hat iégagi%ngiF?UeﬁpecgﬁﬁsﬁEnPHBPe§$F8nn§§HéF?§U§Orﬁéééﬁéing

medi um 62 its hotdl 269idBon Thexdei CERENERGE! benshet hod for the master
I nformation carrier according to claiml1l, wherein as said inspection

subst Pate, one sAkhthe ster af §83navbehmgiserhindnemstihanceaicdemast er
it or mat 1 R FEEsEshas el SheBCLR b YOBGEERER 10 M d ¥ ahSR FRER
subst r at eje et dnspeict ivsedrasbtoudet exenylioad tontatulwitmriaonpptheati on on
sai d nmagnetic recordi ng nmedium 10 ,15. The defect inspection nethod for the
master i rtoidt ildhtglgrglag‘fe HR¥oR T PO EHLRE WD SHERSNE s OsELESi ndpect i on
substrat endre st IsySedeaont et sTegreithecdafB @i6hosR-£RBEBELLRY Side
surface thereof. 15
10 that the magnetic recording medium 1 shown in FIGS. 1 and 2 is
replaced by the inspection substrate 100 in the first state.
Then, at the step of ST4, the process inspects whether
a defect is present on the surface of the inspection substrate
. 100 in the second state. At step ST4, specifically the process
15 inspects whether a defect.is produced on the inspection
substrate 100 after the master information carrier 2 is brought
in close contact with the first-state inspection substrate 100.
The second-state inspection substrate has a defect on the
master information carrier 2 transferred thereto as a result
20 of close contacting.
FIG. 14 shows a result of defect inspection performed
on the first-state inspection substrate 100 at step ST1 and FIG.
15 shows a result of defect inspection performed on the
second-state inspection substrate 100 at step ST4. 1In FIGS.
25 14 and 15, a solid circle (@) indicates a center position of
a defect optically recognized by a photo-receptor element of
the regularly-reflected light reception system 102 and a
triangle (A) indicates that optically recognized by a
photo-receptor element of the scattered-light reception system
30 103.
The following will describe a step of ST5 of FIG. 12
for deciding a defect caused by the master information carrier

2 with reference to FIG. 16. FIG. 16 is a flowchart for showing
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16. A defect inspection nmethod for a magnetic recordi ng nedi um CIO ri sing
the steps of: inspecting a defect possibly present originally on aUEMé@B
transfer magnetic recording nedium bringing a master information carrier
in close contact with said pre-transfer magnetic recordi ng nedi umfini shed
w th defect inspection to thereby magnetically transfer an information
signal based on a magnetic filmpattern of said master information 25
carrier to said pre-transfer magnetic recordi ng nmedium finished with defect
i nspect i othe . steppeft$RY. a IefRLE. ckb sBTH pusd -IT Arisiddrcatrmet ide fieextor di ng

a ' ‘ Ty or L . ed 3 :
et oot TTERSELEN 14801 E U ERRY Bot e M AR SR PR BR G G e i
and a defettarichipecéspactesaly om t3disdepbedinmensf entnpysetie beeeedisng

di um t h 63 _ 7 JUN 2004 other to thereby decide such a def ect
i d MRgrRTFECT R ebATr 00F AARES HEAHR Cabeec) BIPSSF LR (SHRI G 68 69, 17,

The def ecihé it AmIPEdtah ] SestN® FROARE i &pd eaar dhadsTedi gyagcor di ng
to claim16, further conprising between said step of defect i1nspection on
sai d pre-3% Sheriay afkafhdi i tthe eeecgissgshedi Gieam raaige ¢ibbénodricicthry step
a step f | | r q‘q?[ (Y o] fecgts d cted

t hr ough %?%@?gﬁép%%taﬁkgﬁ %{?Alggtgérjle- r%%gﬁ' ?rtzﬁggttﬁ%% &?'r%% rsgc%red?hg medi um
I s not | asgesnd-hsinate pirdpeetiionedusatvetasdl00f whahdthegdeteen ned val ue

i s exceeded,  stoppi on-gQi n rocessi ng_and, otherw se, going to_said
cl ose- porﬂ%ﬁ‘?%"g&gté&% algggﬁ.cg &t aitn§"ﬁ%@tchﬁTﬁefﬁ%He?g+V% ¥aghBtic
recondi NPl el o@DABRE 51 PHet PELALOPRoBEr EBSBeBYiAEdawdeheshepOSSi by

present on a pre-transfer magnetic recording nmediumoriginally and al so,
previ ous|RoRg-RA$ bk @R drekpaBURgnfuact ipReliopAdsédod sardepsbiffahBfer 20

TROnct L SRR IR WA RSl d A ok LIPS LD TSR] 191 9
and ST4. Also, the first-state inspection substrate 100 is not
turned at the Close contacting step of ST3, so that the disk

15 is not shifted largely in turned phase. The turned phase,
however, may be shifted to some extent owing to conveyance of
the inspection substrate 100 or its fluctuations etc. in
returning to the home position. To guard égainst this,
preferably an upper fluctuation limit is specified for ranges

20 of a shift in turned phase and position. Iﬁ this embodiment,
the ranges of a shift in the turned phase and the position are
set at 10 degrees and 0.5 mm respectively.

Next, a step of ST10 is performed. That is, the proéess
compares a defect inspection result of STl sent from ST6 and

25 that of ST4 sent from ST7 to each other to thereby enumerate
defects of each type that have a turned phase shift of 10 degrees
or less and a position shift of 0.5 mm or less. From among them
such defects are decided as to have been detected by the
photo-receptor element of the regularly-reflected light

30 reception system 102. If such defects are found, as described
with the step of ST11l, the process decides a phase shift amount

between these defects to be a shift amount between the

first-state inspection substrate 100 at the step of ST1 and the
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with said pre-transfer magnetic recording nediumfinished with d &

I nspection to then magnetically transfer an 25 i nformation signal b@ A0
a magnetic filmpattern of said nmaster information carrier to said
pre-transfer magnetic recording nmediumfinished with defect inspection

I nspecting a defect on said post-transfer nagnetic recording nmedi um as
separated fromsaid master information 30 carrier and al so, previously or

af t er var dsecend+s t age a rispareri b asd stfrazdl dtpasd stepnsf FTIRINEEhere
recor di ng, nedi respect to said defect inspection neans 64 - 7 JUN

th
200 corret? MR Ig#%%ﬁﬁdce - ahb¥ tha eeoyd azdva refid ertadut kght wesedtpmases;
and conpagi et dRf o&s aa;*«%%eanw&eﬁulcheoetéguﬁfpgﬁkra eg g%%@%“c

recordi ng medi um and ect 1 nspection 5 t on sé ansf er
magnet i c ¥eeogRH 7S r@e@l‘i:@trteneéa&hgbttté&te@xcvrerebyldeas depraasieishatftpr oduced

on sai d e ai d tr.ansf ste The def.ect
i ns pect | %‘%%&I&éf ?E%%@an%fggeé%n%&)l{b& e%%r%’f‘hed‘ %:?Bi[g 8 C?Sdcl aim
18, wher ewitat reglat Ly neelf peasedcdl ghet bO@rSheﬁebbEtt aéﬁ@dtéﬁaﬁQtﬁf t he

defect detected, an the is.of detected light regularly reflected by said
magnet i c "T“éac’b’?%qlﬁgl ”E'rﬁr\/\d’ié‘ﬁslei §ﬁtsu|1§sa65P| B¥ed + o ¥ nRgn et turpedor di ng

medi um i spiedd & @the dafect. The reasons for this are described with
reference to FIG. 17. '
10 FIGS. 17 are graphs for showing a result of defect
measurement performed by the defect inspection apparatus on the
inspection substrates used at steps STl and ST2, that is, a
result of the gravity (center) position of each type of defect
-obtained by returning the apparatus to its home position for
15 each of the measurement operation performed 20 times
consecutively on the same inspection substrate without
dismounting the rotary motor. FIGS. 17A and 17B indicate the
measurement result of foreign matter, that is, a defect
detected by the photo-receptor element of the scattered light
20 reception system 103 and FIG. 17C and 17D, that of a recess,
that is, a defect detected by the photo-receptor element of the
regularly-reflected light reception system 102. Also, in the
figures, the vertical axis indicates a value r in the radial
direction f the inspection substrate 100 and the horizontal
25 axis, avalue 8 in the circumeferential direction'thereof. The
unit cell of the defect inspection apparatus used in this
embodiment has Ar = 10 um and A8 = 0.125° . A numeral in
the cell indicates the number of times the center of a defect
is detected therein. As is clear from the measurement results
30 of these figures, fluctuations in FIGS. 17A and 17B, that is,
those in the position of defects detected by the photo-receptor
element of the scattered light reception system 103 are larger

than those in FIGS. 17C and 17D, that is, those detected by the
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20. The defect inspection nmethod for the magnetic recordi ng nedi um
according to claim 18, wherein at said turned phase correction s%qm Hﬁ
turned phase of the defect detected on the basis of detected |ignt N 2004
scattered by said 20 magnetic recordi ng nmediumwhen light is applied to
said magnetic recording nedium 21. The defect inspection nethod for the
magneti c recordi ng nmedium according to claim 18, wherein at said 25 turned

phase corplestboresésP fh@léﬂ doph f t t he basis
of det ect%d | i ght rlg ?J ar éﬂ@ %gt gg@O?E télgtstrg§ ggglggkgg Eqaﬁgt i C
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element for use in correction of a turned phase.

As is clear from the above, priority is given to the
result detected by the regularly-reflected light receptor

15 element over that by the other, thus making it possible to
| improve the accuracy of defect inspection. '

FIG. 18 shows a result of compafing a defect inspection
result of ST1 and that of ST4 to each other to thereby enumerate
defects with a turned phase shift amount of 10 degrees or less

20 and a position shift amount of 0.5 mm or less of those detected
by the regularly-reflected light receptor element.

In FIG. 18, AR indicates a radial difference between
the defect inspection result of STl and that of ST4 and A#
indicates a circumferential difference between them. As shown

25 in FIG. 18, it is found that a turned phase shift of the
inspection substrate at the time of defect inspection is 4.125
degrees based on the defect inspection results of the steps of
STl and ST4. This finding is given by majority decision. If
the same data exists over a plurality of cases, their values

30 are averaged.
Next, a step of phase correction of ST13 shown in FIG.
16 is performed. As shown in FIG. 18, the phase shift as

measured in defect inspection between the phase values of the
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one. 23. The defect inspection nmethod for the magnetic recordi ng nedi um
according to claim 16, wherein: 20 in said step of defect inquc} iJ@P @ﬁ'
said pre-transfer magnetic recordi ng medium position informtion e
defect on said pre-transfer magnetic recording nediumin said step of
defect inspection on said post-transfer magnetic recordi ng nedi um position
information of the defect 25 on said post-transfer magnetic recording
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As shown in FIG. 19, two;defects were detected by the
25 photo-receptor element of the regularly-reflected light
reception system 102 and seven defects were detected by the
photo-receptor element of the scattered light reception system
103.
Observation of these defects by a microscope confirmed
30 that the defects detected y the photo-receptor element of the
regularly-reflected light reception system'102 were an
abnormal protrusion present on the surface of the master

information carrier 2. Also, the defects detected by the
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& ()- W#109N& B)so, preferably the inspection substrate 100 has a

lower hardness than the master information carrier 2. If the

20 surface of the inspection substrate 100 is harder than the
master informatio_n carrier 2, the following trouble will occur.
If an abnormal protrusion or foreign matter is present that is
harder than the surface of the master information carrier 2 but
lower than the inspection substrate 100, the inspection

25 substrate 100 has no indentation in its surface. When,
conversely, the surface of the inspection substrate 100 is made
less harder than the master information carrier 2, the
inspection substrate 100 can surely have an indentation formed
therein, thus making it possible to securely detect the

30 abnormal protrusion or foreign matter present on the master
information carrier 2. |

Also, although this embodiment has employed such a

configuration that the inspection substrate 100 is comprised
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S$109¢[&'&kp&%%%%ﬂ9%%%&65tﬂ35§%1%%g%19E}:5¥DCo-Ni-Re, which have
magngtic properties. By applying a plated layer with magnetic
5 proﬁérties, the following effects can be obtained. That is,
if an abnormal protrusion exists on the magnetic film present
on the surface of the master information carrier 2, the magnetic
film may be peeled off from the surface of the master
information carrier 2 by the close contacting/separation
10 operation. If the inspection substrate 100 has a plated layer
having magnetic properties applied on its surface, the
above-mentioned peeled-off magnetic layer can be absorbed
magnetically to the side of the inspection substrate 100
securely, thus preventing the surface of the master information
15 carrier 2 from being contaminated by the magnetic film peeled
off.

The above-mentioned method employed makes it possible
to detect exactly and at a high sensitivity an abnormal |
protrusion or foreign matter present on the surface of the

20 master information carrier.

FIG. 20 shows a relationship between a distance d
between a magnetic recording medium and a head and an output
V of a detected defect. The inspected-defect output V refers
to an output from an indentation detected by the photo-receptor

25 element of the regularly-reflected light reception system 102.
The distance d refers to a distance at which an AE sensor
attached to the head senses a relevant defect first when a float
amount of the head is gradually lowered over the position of
the defect in a publicly known Glideheit test.

30 As can be seen from FIG. 20, there is a correlation
between the output of a defect detected by the photo-receptor
element of the regularly-reflected light reception system 102

and a distance between the magnetic recording medium and the
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10bONGCs PRI RIFKRLFRuXNBZel todt 18bdecided to be acceptable if no detect
is detected by the photo-receptor element of the regularly-

reflected light reception system 102 at the step of ST5 and,
if ét least one defect is detected, decided to be rejectable.
10 If the relevant carrier is detected to be rejectable, a defect
responsible for the rejection must be an abnormal protrusion
or attached foreign matter on the master information carrier
2, so that the same defect may occur in all of the magnetic
recording media after magnetic transfer is performed. _
15 Therefore, it is necessary to observe the defect on the surface
of a master information carrier 2 corresponding to the defect
position to then reject it. If no defect is detected by the
photo-receptor element of the regularly-reflected light
reception system 2 at ST5, a master information carrier 2
20 decided to be acceptable is used in magnetic transferring, to
then mount the magnetic recording medium 1 finished with
magnetic transfer to the drive of the magnetic
recording/reproducing apparatus.
The above-mentioned method makes it possible to
25 securely detect a defect ascribed to the master information
carrier, thus providing a magnetic recording/reproducing

apparatus with a high responsibility.

Second Embodiment
30 The following will describe a method for detecting a
defect on a master information carrier according to the second

embodiment of the invention with reference to FIGS. 21 to 25.
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that provides a premise for a suggestion of the second
embodiment. That is, these figures explain a disadvantage of

10 using the same éize of the inspection substrate 100 as that of
the magnetic recording medium 1. FIGS. 21A and 21B
schematically show a relationship at the time of
inhaling/compression between the master information carrier 2
and the inspection substrate 100.

15 In FIG. 20A, the inside of a region G is inspected when
the master information carrier 2 and the first-state inspection -
substrate 100 are in close contact with each other. As.such,
foreign matter, if any, outside the region G is not detected.
The region G corresponds to an external profile of the magnetic

20 recording medium 1. The foreign matter is attached to a very
thin annular region between the maximum region of the surface
directional position shift and the magnetic recording medium’s
external profile, that is, in the extremely thin annular region
but not transferred to the first-state inspection substrate 100

25 because it is outside the region G. _

Next, when the first-state inspection substrate 100 is
replaced with the regular magnetic recording medium 1 to then
undergo magnetic transfer, if they are of the same size, as
shown in FIG. 21B, a shift in the mounting position causes a

30 portion with the foreign matter outside the inspection range
to come in contact with the magnetic recording medium 1, so that
an edge of the magnetic recording medium 1 may abut the foreign

matter in some cases. In such a case, the vicinity of the
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+1 d&10%IgE Chet{dfomdd i KA 1A PR £ rrSd AW R mathetic recording
5 medium l. As a result, a read-out error occurs, thus disturbing
the turning of the magnetic recording medium 1.
To guard against this, a larger inspection substrate
100 than the regular magnetic recording medium 1 is used to
thereby widen the region G in FIG. 21A. This makes it possible
10 to securely transfer foreign matter attached to the extremely
thin annular region of the master information carrier to the
inspection substrate 100. That is, defect inspection can be
performed securely on the mastef information carrier 2. Then,
the foreign matter-free master information carrier 2 decided
15 to be normal can be used to magnetically transfer the
information signal to the magnetic recording medium.l, thus
performing normal magnetic transfer throughout the surface of
the magnetic recording medium. It is thus possible to
manufacture a high-quality magnetic recording medium free of
20 a decrease in output of the information signal. As such, it
is necessary to bring the master information carrier 2 and the
inspection substrate 100 in close contact with each other only
6nce,
By the way, as the inspection substrate 160, typically
25 a regular magnetic recording medium in process of manufacture,
for example, a disk having as its base plate such an aluminum
alloy as referred to in the description of the first embodiment
is used in many times. By using in a diverted manner such a
semi-finished product of the magnetic recording medium in place
30 of aparticular inspection substrate, the costs can be reduced.
In such a case, however, the inspection substrate 100 is sized
the same as the master information carrier 2. As such, to obtain

the above-mentioned effects, such a method might well be
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contacting/separation operation is performed a few times, so
that each time they are brought in close contact with each
other, the first-state inspection substrate 100 is shifted
sequentially to close-contacting positions W, X, Y, and Z in
this order with respect to the haster information carrier 2,
10 thus making it possible to conduct inspection on the region
completely including the regular magnetic recording medium 1.
Also, this method makes it possible to further improve the
inspection accuracy. The contents are described with reference
to FIGS. 23 to 25.
15 FIGS. 23 to 25 show a result of defect inspection
performed according to the second embodiment.
FIG. 23 shoes a result of inspecting a defect on the
surface of the first-state inspection substrate 100, that is,
a result of defect inspection performed at step ST1 in FIG. 12.
20 At step ST2 following ST1, the process inspects, using
the defect inspection apparatus, whether there.is foreign
matter sized 1 um or larger on the surface of the first-state
inspection substrate 100 and, if no defect is detected, goes
to the close-contacting step of ST3. At the step of ST3, a
25 driver portion (not shown) is utilized to dispose the
first-state inspection substrate 100 at the positions W, X, Y,
and Z shown in FIG. 22 with respect to the guide member 16 shown
in FIG. 2. First, in a state where the master information
carrier 2 and the first-state inspection substrate 100 are
30 separated from each other ds shown in FIG. 1, the driver portion
is used to move the guide member 16 in such a manner that the
first-state inépection substrate 100 may be disposed at the

position W shown in FIG. 22. Then, they are brought in close
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0%$& () - §F@, 1s reé%ated at the positions Y and 2 finally. The
inspection substrate which has thus undergone the close
contacting/separation operation provides the second-state
inspection substrate.

10 This method makes it possible to bring the first-state
inspection substrate 100 in close contact with the master
information carrier 2 over the range including the close-
contacting region of the magnetic recording medium 1. That is,
it is possible to perform inspection all over a possibility

15 region H where foreign matter which exists outside the region
corresponding to the magnetic recording medium on the master
information carrier 2 owing to a shift in position with respect
tothenmgneticrecordinénwdiumJLmaybuttagainstthenmgnetic
recording medium 1. In FIG. 22, the possibility region H is

20 concentric with the magnetic recording medium1l. A region where
foreign matter indicated by a solid circle is scattered is the
extremely thin annular region (see a hatched portion).

Next, the process performs the step of ST4 for
inspecting a defect on the surface of the second-state

25 inspection substrate 100. The result is shown in FIG. 24.

Next, the process performs the step of ST5 for
inspecting a defect ascribed. to the master information carrier
2. The result is shown in FIG. 25. As is clear from it, the
process performs defect inspection four times each at each of

30 different positions where the master information carrier 2 is
brought in close contact with the first-state inspection
substrate 100, thus detecting the inspection substrate 100 a

plurality of times for any defect caused by an abnormal
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described above. For example, a defect may be 1nspected eight
times for each turning angle of 45 degrees or three times for
10 each turning angle of 120 degrees.
It is thus possible to securely detect a defect ascribed
to the master information carrier by using the above-mentioned
method, thus providing a defect inspection method and magnetic

recording/reproducing apparatus having a high reliability.

15
Third Embodiment
The following will describe a method of inspecting a
defect on a magnetic recording medium according to the third
embodiment of the invention with reference to FIGS. 26 to 30.
20 FIG. 26 is a flowchart for showing steps according to

this embodiment. In FIG. 26, first a magnetic layer is formed
by a publicly known method of manufacturing a magnetic
recording médium at step ST21. Specifically, the magnetic
layer is formed by, for example, dry plating such as evaporation

25 or sputtering on an aluminum-made base plate. Also,
ordinarily, such a method is employed as providing a protecting
film on the magnetic layer to thereby protéct it. The
protecting film is formed by dry plating such as evaporation
or sputtering, dipping, or spin coating.

30 The following will describe steps ST22 and ST25 for
inspecting a defect on the surface of the magnetic recording
medium. The steps of ST22 and ST25 are similar to the steps
of ST1 and ST4 shown in FIG. 12 of the first embodiment
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magnetic recording medium 1. Specifically, a publicly known
optical defect inspection method is employed to check for
10 foreign matter on the pre-transfer magnetic recording medium
1. According to this embodiment, an optical inspection
apparatus which is different from but equivalent to that
employed at ST22 was used to inspect whether there is foreign
matter sized 1 um or larger attached to tHe surface of the
15 magnetic recording medium 1 by setting a foreign-matter
detection slice level at 1 unlbefofehand. If foreign matter
sized 1 pum or larger was detected, the process decides the
magnetic recording medium to be NG (rejectable) and, otherwise,
to be OK (acceptable). If it is decided to be acceptable, the
20 process goes to the next step of ST23. If it is decided to be
rejectable; on the other hand, the process washes and recycles
the magnetic recording medium. If it is decided to be
rejectable even after being recycled, it is disposed.
It is thus possible to inspect whether there is foreign
25 matter on thé surface of the magnetic recording medium before
it undergoes magnetic transferring at ST24 in order to prevent
foreign matter, if any, on the surface of the pre-transfer
magnetic recording medium 1 from being attached to the master
information carrier 2 and damaging it.
30 Also, like at the step of ST22, at the step of ST23 also,
in inspection the motor (not shown) for scanning the surface
of the pre-transfer magnetic recording medium 1 in a spiral

manner is returned to its home position with respect to a turned
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%10%@3 (armieri@band the pre-transfer magnetic recording medlum 1l as
finished with defect inspection in close contact with each
other to then transfer a pattern magnetically almost the same
manner as described with reference to FIGS. 1 and 2. That is,
the process performs the same processing except that the
10 magnetic recording medium 1 referred to in FIGS. 1 and 2 is
replaced by the pre-transfer magnetic recording medium 1.

Then, the process inspect for a defect possibly present
on the surface of the post-transfer magnetic recording medium
1. That is, the process performs step ST25. At the step of

15 ST25, specifically the process inspects whether a defect
occurred on the magnetic recording medium 1 because the master
information carrier 2 has been brought in close contact with
the pre-transfer magnetic recording medium 1. By close
contacting, a defect on the master information carrier 2 is

20 transferred to the magnetic recording medium, thus providing
the post-transfer magnetic recording medium.

An example of a result of defect inspection performed
at the step for inspecting a defect on the surface of the
post~-transfer magnetic recording medium is shown in FIGS. 27

25 and 28. FIG. 27 shows the result of defect inspection performed
at step ST22 and FIG. 28 shows the result of defect inspection
performed at step ST25, that is, the result of defect-inspection
on the post-magnetic transfer magnetic recording medium 1. In
FIGS. 27 and 28, a solid circle (@) indicates a center position

30 of a defect optically recognized by the photo-receptor element
of the regularly-reflected light reception system 102 and a
triangle (A) indicates that optically recogniéed by the
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' &§%%. 29 shows a result of comparing a defect inspection
result obtained at ST22 and that obtained at step ST25 to each

10 other to thereby enumerate defects with a turned phase shift
amount of 10 degrees or less and a position shift amount of 0.5
mm or less of those detected by the reqgularly reflected light
receptor element. FIG. 29 should be seen almost the same way
as for FIG, 18. FIG. 29 shows that based on the defect

15 inspection results obtained at the steps of ST22 and ST25 a
turned phase shift of the magnetic recording medium as
inspected for defects is decided to be 8.625 degrees. Based
on thus obtained phase shift, phase correction is performed.
The phase correction method is already described.

20 FIG. 30 shows a result of subtraction performed in the
same manner as at ST14. The result of FIG. 30 shows that there
are one defect detected by the photo-receptor element of the
regularly-reflected light reception system 102 and 24 defects
detected by that of the scattered light reception system 103.

25 As aresult of observation on the defects by use of a microscope,
it was confirmed that the detect detected by the photo-receptor
element of the regularly-reflected light reception system 102
is a pit such as shown in FIG. 31 and the defects detected by
the photo-receptor element of the scattered light reception

30 system 103 are a minute particle.

By employing the abéve—mentioned method, it is possible

to detect, accurately and at a high sensitivity, defects
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recording/reproducing apparatus with a high reliability.

As detailed above, the invention provides indirect
inspection for inspecting a defect on the master information
carrier that is difficult to identify because of a magnetic film

10 pattern that corresponds to the information signal. A the same
time, the invention overcomes problems newly derived from
indirect inspection. The invention can give such an
idiosyncratic and subtle method, to highly accurately inspect
a defect on the master information carrier, which originally

15 finds it difficult to identify defects owing to the magnetic

.film pattern. -

Also, the invention makes it possible to highly
accurately detect a defect caused by magnetic transfer by
surely detecting a minute defect caused by magnetic transfer

20 indefect inspection on a magnetic recording medium. This leads
to the implementation of a magnetic recofding/reproducing
apparatus with a high reliability.

. While there has been described what is at present’
considered to be preferred embodiments of this invention, it

25 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

this invention.
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recording medium, comprising the steps of:

inspecting a defect possibly present originally on a
first-state inspection substrate to which a defect on the master
information carrier is to be transferred;

10 bringing the master information carrier in close contact
with the first-state inspection substrate finished with defect
inspection to thereby transfer the defect possibly present on the
master information carrier to the inspection substrate finished
with defect inspection;

15 inspecting a defect, if any, on the second-state
inspection substrate to which the defect is already transferred
and also which is separated from the master information carrier;
and

comparing a defect inspection result on said

20 second-state inspection substrate and a defect inspection
result on said first-state inspection substrate to each other to
thereby decide the defect possibly present on said master

information carrier.

25 2. The defect inspection method for the master
information carrier according to claim 1, comprising between said
step of defect inspection on said first-state inspection substrate
and said close-contacting step a step for inspecting whether the
number or size of the defects detected by defect inspection on

30 said first-state inspection substrate is not larger than a

predetermined value and, if said predetermined value is exceeded,
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3. A defect inspection method for a master information
5 carrier having a magnetic film pattern that corresponds to an
information signal to be magnetically transferred to a magnetic
recording medium, comprising the step of:
inspecting a defect possibly present originally on a
first-state inspection substrate to which a defect on said
10 master information carrier is to be transferred and also
measuring, previously or afterward, a turned phase of said first-
state inspection substrate with respect to defect inspection
means;
bringing said master information carrier in close contact
15 with said first-state inspection substrate finished with
defect inspection to then transfer the defect possibly present
on said master information carrier to said inspection
substrate finished with defect inspection;
inspecting the defect on said second-state inspection
20 substrate to which the defect is already transferred to and
which is separated from said master, information carrier and
also, previously or afterward, measuring the turned phase of
said second-state inspection substrate with respect to the
defect inspection means;
25 correcting a phase shift based on said measured two
turned phases; and
comparing a defect inspection result on said second-
state inspection substrate and a defect inspection result on said
first-state inspection substrate to each other to thereby decide

30 the defect possibly present on said master information carrier.
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turned phase correction step the turned phase of the defect
detected on the basis of detected light regularly reflected by said

5 inspection substrate when light is applied to said inspection

substrate is corrected.

5. The defect inspection method for the master
information carrier according to claim 3, wherein at said turned
10 phase correction step the turned phase of the defect detected on
the basis of detected light scattered by said inspection substrate

when light is applied to said inspection substrate is corrected.

6. The defect inspection method for the master
15 information carrier according to claim 3, wherein at said
turned phase correction step the turned phase of the defect
detected on the basis of detected light regularly reflected
or scattered by said inspection substrate when light is
applied to said inspection substrate is corrected and, at the same
20 time, giving priority on turned phase correction based on said

regularly reflected light detected.

7. The defect inspection method for the master
information carrier according to claim 1, wherein:

25 said defect inspection step for said first-state
inspection substrate involves counting the defects present on
said first-state inspection substrate;

said defect inspection step for said second-state
inspection substrate involves counting the defects present on

30 said second-state inspection substrate; and

said defect decision step for said master information
carrier through comparison involves deciding whether a count
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’ same as each other and, if they are the same as each other,
deciding that said master information carrier has no defect
5 thereon and, otherwise, deciding that said master information

carrier has one.

8. The defect inspection method for the master
information carrier according to claim 1, wherein:

10 said defect inspection step for said first-state inspection
substrate involves extracting position information of the defect
present on said first-state inspection substrate;

said defect inspection step for said second-state
inspection substrate involves extracting the position information

15 of the defect present on sald second-state inspection substrate;
and

said defect decision step for said master
information carrier through comparison involves deciding
whether the position information of the defect on said first-

20 state inspection substrate and the position information of
the defect on said second-state inspection substrate are the same
as each other and, if they are the same as each other, deciding
that said master information carrier has no defect thereon
and, otherwise, deciding that said master information carrier

25 has one.

9. The defect inspection method for the master
information carrier according to claim 8, wherein when the
defects are decided consecutively over a plurality of minute unit

30 regions of those obtained by partitioning the whole region of said
inspection substrate, said plurality of consecutive unit regions
is regarded as one apparent region to obtain the position
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the gravity center of said apparent region.

10. The defect inspection method for the master
5 information carrier according to claim 1, wherein taking into
account a surface-directional position shift that occurs at time
of close contacting with said master information carrier, as
said inspection substrate, one such is employed as to have at least
a size corresponding to a maximum region of the surface-

10 directional position shift thereof.

11. The defect inspection method for the master
information carrier according to claim 1, wherein as said
inspection substrate, one such is used as to have almost the same

15 size as said magnetic recording medium and also, taking into
account a surface-directional position shift when said master
information carrier and said inspection substrate are brought in
close contact with each other, said master information carrier
and said inspection substrate are brought in close contact with

20 each other a plurality of times at different close-contacting
positions so that said inspection substrate having almost the same
size as that of said magnetic recording medium may come in
close contact with an overall maximum region of said surface-

directional position shift in said master information carrier.

25
12. The defect inspection method for the master
information carrier according to claim 1, wherein as said
inspection substrate, one such is used as to be made of a main
component that is a constituent component of said magnetic
30 recording medium.
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information carrier according to claim 1, wherein as said
inspection substrate, one such is used as to have higher hardness

than said master information carrier.

14. The defect inspection method for the master
information carrier according to claim 1, wherein as said
inspection substrate, one such is used as to be exempted from

Lubricant application on said magnetic recording medium.

15. The defect inspection method for the master
information carrier according to claim 1, wherein as said
inspection substrate, one such is used as to be magnetized on a
close-contacting side surface thereof.

15

16. A defect inspection method for a magnetic recording
medium, comprising the steps of:
inspecting a defect possibly present originally on a pre-
20 transfer magnetic recording medium;
bringing a master information carrier in close contact
with said pre-transfer magnetic recording medium finished with
defect inspection to thereby magnetically transfer an information
signal based on a magnetic film pattern of said master information
25 carrier to said pre-transfer magnetic recording medium finished
with defect inspection;
inspecting a defect on said post-transfer magnetic
recording medium as separated from said master information
carrier; and
30 comparing a defect inspection result on said post-
transfer magnetic recording medium and a defect inspection
result on said pre-transfer magnetic recording medium to each
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15 18. A defect inspection method for a magnetic recording
medium, comprising the steps of:
inspecting a defect possibly present on a pre-transfer
magnetic recording medium originally and also, previously or
afterward, measuring a turned phase of said pre-transfer
20 magnetic recording medium with respect to defect inspection
means;
bringing a master information carrier in close contact
with said pre-transfer magnetic recording medium finished
with defect inspection to then magnetically transfer an
25 information signal based on a magnetic film pattern of said
master information carrier to said pre-transfer magnetic
recording medium finished with defect inspection;
inspecting a defect on said post-transfer magnetic
recording medium as separated from said master information
30 carrier and also, previously or afterward, measuring a turned
phase of said post-transfer magnetic recording medium with
respect to said defect inspection means;
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comparing a defect inspection result on said post-
transfer magnetic recording medium and a defect inspection
5 result on said pre-transfer magnetic recording medium to each other
to thereby decide a defect produced on said magnetic recording

medium by said transfer step.

19. The defect inspection method for the magnetic
10 recording medium according to claim 18, wherein at said turned
phase correction step the turned phase of the defect detected on
the basis of detected light regularly reflected by said magnetic
recording medium when light is applied to said magnetic
recording medium is corrected.
15
20. The defect inspection method for the magnetic
recording medium according to claim 18, wherein at said
turned phase correction step the turned phase of the defect
detected on the basis of detected light scattered by said
20 magnetic recording medium when light is applied to said magnetic

recording medium.

21. The defect inspection method for the magnetic
recording medium according to claim 18, wherein at said
25 turned phase correction step the turned phase of the defect
detected on the basis of detected light regularly reflected or
scattered by said magnetic recording medium when light is applied
to said magnetic recording is corrected and, at the same time,
priority is given to the turned-phase correction based on

30 said regularly reflected light detected.
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22. The defect inspection method for the magnetic
recording medium according to claim 16, wherein:

in said step of defect detection on said pre-transfer
magnetic recording medium, the defects on said pre-transfer
magnetic recording medium are counted;

in said step of defect inspection on said post-transfer
magnetic recording medium, the defects on said post-transfer
magnetic recording medium are counted; and

in said step of defect decision through comparison on
said magnetic recording medium, it is decides whether the
count of the defects on said pre-transfer magnetic recording
medium and the count of the defects on said post-transfer magnetic
recording medium are the same and, if they are the same as
each other, it is decided that said magnetic recording medium has
no defect and, otherwise, that said magnetic recording medium has

one.

23. The defect inspection method for the magnetic
recording medium according to claim 16, wherein:

in said step of defect inspection on said pre-transfer
magnetic recording medium, position information of the defect on
said pre-transfer magnetic recording medium;

in said step of defect inspection on said post-transfer
magnetic recording medium, position information of the defect
on sald post-transfer magnetic recording medium; and

in said step of defect decision on said magnetic
recording medium through comparison, it is decided whether
the position information of the defect on said pre-transfer
magnetic recording medium and the position information of the
defect on said post-transfer magnetic recording medium are

the same as each other and, they are the same, it is decided that
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said magnetic recording medium has no defect thereon and,

otherwise, that said magnetic recording medium has one.

24. The defect inspection method for the magnetic
recording medium according to claim 23, wherein when the defects
are decided consecutively over a plurality of minute unit regions
of those obtained by partitioning a whole region of said magnetic
recording medium, said plurality of consecutive unit regions is
regarded as one apparent region to obtain the position information
of one defect supposed to be located at or near a gravity center

of said apparent region.

67



