;e3e7../L3)3666T7 w TI TLE OF THE | NVENTI ON MASTER | NFORMATI ON CARRI ER/
MAGNETI C RECORDI NG MEDI UM DEFECT | NSPECTI ON METHOD 5 BACKGRﬂﬂMﬂmmmmwmmmw
| NVENTI ON Field of the invention The invention relates to a

i nspection nethod for a magnetic recording nmediumused in a hard sk
apparatus or a floopy disk apparatus and a defect inspection nethod for a

nformat i on si gnal {0 a mongtic. vecording et um The 1 nvent (NG
relates to a mgagneti c fil mggléﬂltiﬁ’ P irelgHet iNVENTHY er met hod by ungogy‘a

master information carrieMasaRel MRFORRATTORUERRRYERP @ magnetic
recordi ng/ reproduction 1gajt[ﬁ;?arat us. 15 Description of the related art A

magneti c recorGRERE R QRN G MERT UM REFFST dNSEESTIONgMEBHODUCT | ONn
apparatus such as a hard disk drive apparatus records thereon an
information signal used for a 20 servo nmechanismfor a

recor d? ng/ r epr-oduct i on heBACKEROENDnOBr HHE | DNVBNTIGN may be a tracki ng

servo si 9@%’1 agfagﬂgeiﬁvggggrnati on signal, a reproduction clock signal or

the like. th a récent IRcrease in the track density, the capacity of

i nformati on si gnahe ifra¢ntion helaeesr et BYfacst amepadtilar ndBodFJiot be
increasedaan¥ nor e, To solve thiqudﬁr(obl em, there i s suggested such a system
that a so?cRFPBACHEsTBFOTHRT Mt 4999 dn RsPRFEpRE U arRPatREUSHP T r ansf er
and record #hopp{odi®ki HfpstoNa dieacae rketrai ABYOEE | &n Sl g medi um
The' ster. infornmation carrier is forned of a magnetic portion nade 30 of
a ferfbrafAsERE IREUatioh carnérrmigpifior Bageetleably tivarsfelrrangat t er n

shape as kR RECERREDGN! 018Ra ] NOTABH QLS Al e, e, TRSLER | nfgEmati on

carrier is brought in contact with 't surface o magn or di ng
medi um oninieehlanialseerebaegmhecto @ tdgndtilanfrlma patteamagaghetic

powder - appl.i . i r med ‘has _an_external .magnetic field

applied t Jé%ﬁ%?%?ﬁee{)tﬁo?e%gBlg%t?%%g?ge%eea%&n?%wgl?g Ctaﬁé:lﬁﬁgr%‘?%i BOFE&cor di ng
nmedi um a paghiécikadl patd er mabaethg secdraipil f@sroductiape appark@ueQr respond
to tq%inforrration signal on the master information carrier. In this case,
it 1S necessary to record the information signal to the magnetic recording

medi um unbéec iyt bol oh thetedlammiar. | f the master information carrier
has an 10 abnor nal grotrusion or foreign matter on its surface, however, a
pit may occur intRRIREFIACESHATIHY MifHein dquad@dditeg anBapastiien it cones

in close £86d A&IndY £ &bt du B L ad g AR Is¥>h as a hard disk 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 add'réss
;nfqrmation 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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carrier. ,FIGS. 31A and 31B show a surface a of the magnetic 15 recording
medi um after magnetic transfer by use of a master information carrier which
has an abnormal protrusion or foreign matter. A reference 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 3.1B shows inplicitly the position and the size of

the surface_a, the gi.t Eh,anéihe mnute protrusion c in correspondence
with the OREFBEPIPPELG: BRLE) & Imoox ke i dhagre e tiasisieot-apid igidt as
measur ed. 149e shosWorinBdFdal tB2n B4 raQP@Qt@Qnéb%r?E'ntetq.c' POEPRGG Mg
appr oxi matelfgl 50 nmfromthe surface of 25 the gnetic recordrng nmediumis
present atHPREPR/ pEot FURTVRY ctmprfer madhreetrdpr dhieataehnyg tignm

Typi cal | yre@okd REBURL of ' wi,t h .respect to the surface of
the magnetic reglg?di ng rred?unrlr% seglg%éri%jlgérr%teéeﬁ@ RAYARS PECPn &y Bait§e£nm nut e
pr ot r Bsi oBhapefFpitoxcanresyordrim dhet hef ongaet o s3QnaeCcon diHg mERdicdm

t herefore tic head may possibly cone in contact with the magnetic
recordi ngir}%ﬁﬁpﬁﬂ?ﬂ m*r%%%lteelfy after they comin contact with each other,

the magnetic heafinithih taasg ms.sanéaéggérpltaﬁ&aegedmﬁéﬁih@%&ﬁﬁ%ign to the
magneti c recor |thn(g @?di um thus deteriorating the recording/reproduction
¢ .

per f or mant&I Bt YA Gdf T shing m megddoralieandphpsacal |y
COMES i N SoulBe tmabhiridr § her AMRGNL s 1l At Jioh SR LUk 108 . MRGRELLC head may
suffer 5 froma shortened service life and the nagnetic recording nmedi um
may BE daRRRENa FPEotsysiRgWRT £ anedgn mat teptarc af s muflaceyehowetea, st at e of
a protrusj : fs & FIRQNEE L i_um after,.magnetic
t ransf er ?%&50@323%\/\% gﬁt e?gu%s an g n‘%lréng\%gégjc%rgo rc%sri R %Pt BRei gn
matt er orWhere urdemss dfn & lrest eyoritefadr neitthotheamaseerdinfognébeonagnet i c
transfer. lt.shows the presence of the protrusion as |arge as a 20nm or
nore. The prth rusi on affects the recording/reproduction performance and the
service life of EHeSmafifetdred (8] st norsmirdadeha bFoahelRagABEnt Of the

i ¢ head hecones,.snmaller due to agn increasing recording density. To .

gﬁgpggagaﬁ%cs TERIS mediymg quggswqt&q h<pastes g@f Bee oh #HB2ZE®Face of

the nast emfodertirin oare8sf weichl has an MOVEMEL L pdbf bhsubh JrOorbpsPgt an
abnor mal pr.atrusi 8n or foreign matter present on the master inforfation 20,
carrier B%ﬁi?e of* FRESEFRS2ERAL 2 dafieprheshaiitcanfespenterene® t he

i nf or mat igymi1gRakndi Ba@BE §ahiAREOeSE IR Do gakehat8adeh eFL 2 Of s bie
magnetic recordi ng medium after magnetic transfer, the surface o% t he
magnet i ¢ Ye&BedfAgMABEPONYfnidhe R trer FISmDBLA shows depicburdermtiilea ninute
defegh caueed A3 RpdIRINGKIGLEIYSLAL, HLRUSILACLEASIND N5 Coslgye A i nute
defect, if any on the maghetic reécor |ﬁg medr un bef of e magnecflc r ansf er,
is diffi caunface @i sdheripast b,f posh Shdefngotteapsetrbyiomgnetn c transfer.

Mnute fgl [ e d . r of e ter informtion
carrier, A Vr\%%g %gltgtr?glrc St Jéistlgi%l(? ‘3’2 Séggrgjtli{tﬁ%eeﬁagl?ng [ ?:Er?szncoc‘)”rsdﬁncgronsesdi um The
def ect, tdesttdfoor @f thegrbt esmesswredj ks phobhem BY@n 32f, surisumding e. Even

LR BRI L RN aCES5' 0 RIS Ot NG RS e

25 the magnetic recording medium is present a minute protrusion
c with a height of approximately ZOnﬁ. Typically, a float
amount of the head slider with respect to the surface of the
magnetic recording medium is approximately 20nm. If there is
a minute protrusion of approximately 20nm on the magnetic

30 recording medium, therefo;e, 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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recordi ng nmedium external foreign matter may be caught between the master
information carrier and the magnetic recordi ng nedi um when nmagnetic
transfer is performed. Waste dust fromthe nagnetic transferring apparatus
may cause a defect in sone 5 case's:. In such a case, foreign matter
remains on or a pit is generated in the surface of the magnetic recording
medi um after magnetic transfer. SUVMARY OF THE I NVENTION 10 In view of the
above, it RS ' i ec e invention to provide a defect inspection
met hod foFbsggﬁ?@%gngﬁ%ge%%?%§é{hﬁeﬁﬁ +EF%1ﬁﬂﬂﬁﬂ4§qqqﬁﬁnﬁﬁl§9h¢ﬁﬁte def ect
bei ng presesbrdiang/megneduct i &t gl Higrma@ttai B OWHY iQn@d 1Rr ofpusi on etc. on

a master | aLi-o rrier qr, to foreign matter 15 entered during
magnet i c %‘raégé%@?f ThkRe fagnetis Beed ,P%gsa&%lésy, CRIFRS Afheen tbals wattht he
i nventi onthel hadretpparecdrdimgnidei dw) | ovd I?&Jagn'e"ci%_h‘?x%taci ﬁ?? Eﬂ\f?gﬁr! on
rel at t? a _defect inspection nethod for a ndaster informatron carrier used
i n maghet FEOB® EPQREPRRR SR Viceahl fafemchihe e aiegrial rersert froy madtiuacki ng
servo mechagi 58 §8magedBgnetic recording mediumto be nounted into such a
product as a magnetiT recordi ng/ reproduction apparatus. The naster
information carrF&¢. Fessbowh aareaygheto obithnnpatdayurdmaic 60r4 esperds to

t he i nforpgnat] i |, as_to be 25 magnetically transferred to the magnetic
recor di nggﬁm%%rl}r?]sclﬁr%qioﬁs%gc o B as dé’%[eétm?)%‘g%tr%‘? FEFPESERT BRIAURRSE er

i nf or mat | @htearmagret e namseetlri dh doess80othéli¢ atdne iRSRRCEbhBLSaBSE er

i nforpat i on rrier but_prepares an inspection substrate that corresponds
to a 1;6; Ié?ﬁ%ﬁsalg%%t?% fré)cecf‘rgcﬂ Mg SR o ttg‘et KFertaget PAN3fBRSBRAEO this |

i nspect i oinSetsd triddre chlre i def @eti MPIHeDhYgRELSERL 0B FERE TRSHRL S E'lfmgr mat i on
carrier. The inventjon therefore carries out indirect inspection. The

i nventi orPERPTINTR Ihdite drdfeivsden fspdarsnasnapkfee of morect Teéect

i nspect i Ofrothes FQPSPRScRE RS ¢ ' i-ndi f [ ection on a
mast er i(r??%? matilo'n ca-r;r=icer,'-' it rltagbgla}@%h??ktaghé?gé? %%rg‘%ttnenagzzg WA a
magnet i ¢ §h¢ Mathcs i iF ¢ ofr édsondigngtic Amadntbenmoirenasignal frout a def ect
suchias &ahno i QR .Qr ' t 4,50 that, a desired defect
ins‘pe?ti g]haccu?g?yheggﬁgé%@%g%g%td a]f;%(sa %%gﬁ?%&g%'oduse&?/émtJnri’%r%?%bll"%m a

def ect postdnding deastityn the gwestiergeihstnbbion iatsi recesshramsderred to
the insp i reat 1 ke ip order to, know about a

def ecti vgﬂsél%t}g'ts:%?eg%cfthtg%nggteergulg%ggrengﬁ Eﬁecﬂ?#%rr ] o.ﬁr%a?tm\ever,
suf fi ci emanmiesi.nplit tisandbeevardeti¢€fipadsi bbyipspesenta®mdermgEst er
i nformati_gn {Sar r.ier tof the i nsgg tion substrate to then jnspect jt thereon.
This is F5DeCAUSE Of - Wi et oF P TN PG RESERSpEth T B St rat e
froneohe deagiivy mecabies odetaet pprB¥eheeNbst 80Kat Bebre srpglef ect on the
master information carri eg. Such -a troubl e nust_be avoided. The |nvention
is creat SPHFRPRGHLROH- A L ERARAS IRt IRTLS 19BR L ouR OPEACTS IRARSFHHGR aki ng a

defect orft ke surgpeet Hetesubskr 8he haghet!bate Ord My TR ®im Id¥ty Tt i on
carrier, "at least the follow ng four requirenents are taken into account

Here, anTPRSSeEC BFRRtRTr A8 S0 hateal Fheoregrepbe spepydpnagwdivn mast er .
i nfor mat ki3 tCBE Ny kRo¥th 1P oRBel fOSIRINE%Y 8 rfiHUt®ddefect caused

25 by magnetic transfer, thus increasing the costs. A minute

not -

defect, if any on the magnetic recording medium before magnetic
transfer, is diffilcult 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

3



25 "first-state inspection substrate” and that to which it is already
transferred is called "second-state inspection substrate". ( 1 ) Before a
defect on a naster 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 wth the

master in k rier tp the transfer 5 t he defect on the master
i nfoor mat i %gEggé;Lﬁérn%ad()l"l%i %X}gﬁvgfb%i??%ﬁl@mﬁt}%%mag e fRrusll brtwgenhe

defect inshechasterThhformatids ¢diriier SEEONths il dtiTPeeklhon fgbstrate.

(3) The secgnd-state i nspection substrate to which the 5 defect s al ready

transf er r BaY4RA WATR N3 L &elfa rtdiaets ¥oo st RRL fasmed. | agtemdust Gaomi er is
i nspect edtﬁérma’:grdﬁmﬂ:,rahfsfé@fih?eé;%%ﬁrat(lfg métydgél.?§%]ai ?é?gg{:ijtq{]tsg gult on
€ frrst-state

t he sg:ond-st.ate i nspection subsfrate and that on't
i nspect i 02385 subldt AR &r 6agBnpEe R g MEddte rkar inAngn def ectpinot spr esent

on the fi ii ' u te. t on the second-state
nspect i oo e pRE R O S Ok B SR 3 Rt SRS & o from
the mast ePegp¢bieuEramsEexrrier to the inspection substrate, that 15 is,
being a defect that was originally present on the master information
carrier. The invention works out such an idiosyncratic and subtle method,

t hus having the foll owi ng UMMARY. OFhEHEBSNRENT D0r nati on carrier has

for t her eon magnetic.film pattern 20 that corresponds to an
i nf gﬁ(rér)ati on si g?\&? ?b?wu%% Fhe ARty 15 & W 1Re ORARCENPEL Eheand so fi nds

it difficlbventoidnlend ignovd akeheat reyehimepadt AN Mo LT VebR el .
f'orei gn. n’?ét er ,thercg%n. To inspect the defect on the master 1 nforhation
carrier, 1M SHVEN i HEKHITGY £ BRs sdbdvd taerdi snednnhei defect flse thed ect

i nspect i opr&@dttObn MORRARYRE i ct RECHRYERY T R Ald ec{nt%fgstt%t gg§£§9£@sf‘o{?ew

problem due to the indirect defect inspection. ef or e, “possi bl e
to accur #®Fy IThIparasteydrd@rmat ignresraieirnbor bat Eonetgn rmattemhi ch is

suchig fatalssid L!.ﬂhll g%trnéttié ir%rnisgiet}a-l ly difficult to identify a defect

ow ng to 30 the preserrc a. magnetic filmpattern. This .new concept of
the invention i sTheecuripaniadd dnt o, hef dathiresi, ngndaedetytagesovel thes. 6  One

pavi ng.a TGO M B AEEd SEREt LE8P SEoRALIPELAR- i nf or mati on &i gnal to
be magnetical | y T ahsfrer,r edetinventigheriet ategot dindetedi Ui spést istes t he
method for a master information carrier used in magnetic '
20 transferring of an information signal used for a tracking servo
mechanism to a magnetié recordi'ng.medium to be mounted into such
a prodﬁct as a magnetic recording/reproduction apparatus. The
fnaster information carrier has such a magneﬁic 'film pattern
that corresponds to tlhe information signal as to be
25 magnetically transferred to the magnetic recording medium. In
inspection of a defect possibly present on a mastér information
carrier, tﬁe invention does not directly inspect this master
information carrier but prepares an_inépection 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.



5 followng steps of: (i) 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 (ii) bringing the nmaster
information carrier in close 10 contact with the first-state inspection
substrate finished with defect inspection to thereby transfer the defect
possi bly present on the master information carrier to the inspection

substrate finish i ct _inspection: (iii) inspecting a defect, if"
any, on the secoﬁg?\gﬁépggﬁgpn?ﬁ@i&’ﬁnlggﬁgé?%t%eﬁ’%f:wr{ﬁ?%%ﬂ@ct i's

y
al ready tpaastesf edrand deSectinebectisaparmaleesedsHm Lhe fBS8A JAf or mation
carriers and, “v:)r cordrggrl ng, a defect inspection result on the second-state
i nspecti on™ SRR AERECh HRIRRET IO PBcR MAFt2T ieEoknation karfiest, - st at e

p
i nspect i ontsiai Eai eul @ tR8NseLNRL nkPe RN J6G] ;e ossi bl'y
prese on the master information gar?i er. Tha?%ﬁg?'%atage¥£ei§§%%&§§§ﬁt on a
mast er® i nFBFREEPBRAERY i ANsikforra hhommiansdl apdat desean suckh ereagn mat t er
25 di ffichbhokRal GRftifs QW ic fil attern, t hat corresponds
to an infor rrgti%n Si gnfﬁél?)\g ?‘?;r?gfegrgr eggf%éé'nspnévbﬁ%tai‘g%s fedLEti o then
be i nspectedpec¢ti¢n aatumrasfivicennptshe bbletdinddeaeye vt her@eauracyhok

i nspectin ec, the master informafion carrier. 30 A preferred
enbodi nen}fgr%%g%ré'r n% ncgarkter?e gﬁ&&é%&é(spfﬁaef* | POViHY MeSdeE dRAPTRRESOREt ween

the step ocirpef afsni mpriefeanied nspatd AmsPedthon§ supkrshakerbngpect i on
substrate ﬁnd]étcﬂe cl ose cont aiti ng steE. This additional step involves 7

i nspect i ng" Whetiert 1 RF daTntér kBPWt ABOWF 22 Rferdtigia sitnapdenedanohhehe’
first-statestearspactd o tSidistdaig dys, not | arger than a predeterm ned val ue
and, if it is in excess of the value, stopping the on-going processing and,
ot herwi se, goi ngt® ot hdr N Yse Ntaftfiing estteo Shimplystiradsfecta

i nspect i fle F MY LRIVE id1 e (nf.orsmation carrier is
transferred to the i?'ns e%?i%%ﬁﬂgu%lsqtFg?ﬁg#oéﬂr%%’lfgg%mggéﬁnac?ﬁéﬁyt‘?lovel

met hod, athfelinspestianesnbstratetkdrherSiinspertghettiie ddamnsf enigpegation is
10 peggf orgmd jdy ;¢ I ont acted state as ,described, above, defects
presgﬁt in exdc%s’s lgf 9§§pér(%€e erm Ré:&sﬁﬂsnrb%? I ARSPRSPLCPi HPStHRES ate to
whi ch a defactthenbagimsteg, i tifiDs et @anr bermistdsk ke beansdersed may.
have an verse influence, faor .exanple, nmay give rise to a new defect on

t he rnatstgcgl iec;ﬁeormr?e?ttletfn lf% ERPFIER. CRELHETf usPUSRNRt FTORP LR THERiRR the cart

bef ore t hevdiatesk. THe anyedefeatis veeatbaunwking datr skRaRESHHOMEQH t he
first-state inspection substrate before being closely contacted, the

process ARG whet her the nunber or the size of these defects is not
largep than a predaieldimed Malies ddel bB_ﬁ?{gﬁg?eE?ﬁoRrﬁ%égﬂ ed
n ce

val ue, to avoid the abovenenti oried adverse i uen e process stops the
on- goi ng &5 SEeddirfgonothRemagish Lhiprinaspent carr semhstatatleamt rd ace it

Wi th anotdhan qoutiRds £BEET PL M f.ect _Lpspect | racessing again. If it
is not |ar gero tﬂgﬁ t he pr%ﬂgigeeré%&nsg%r%rtsg?ﬁeﬁ%%%t%ﬁeuot%ﬁerﬂ?l‘g%ﬁ,%q he
process daspgesirhasuhstadter te whitheacdefscyipessiyt heresgmtt @ t he cl ose

cont acti o ' S Bg_ss' | i ol ement od defect inspection on
t he rrastg\rgsi%rr??o%?rg f%%tségrgrci er lv#)llg rggvge%r)ltbleggr%ggﬁv’?é? e¥ rﬁa\l[}ﬁe from
occuldi n§ fowstgstetehénepptbyornsubbt thee30and syrect itan wiiflst riat s . Anot her

lution_includes the_fol | qw Qf: (i) i ti def ect i bl
o csont | GALGPAAI E2BRTECFPR et Sopal Lot nSpRett it AR ASHE S St ch o def ect

on the 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 inspecﬁ:ibn 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

5



8 master information carrier is to be transferred and al so neasuri ng,
previously or afterward, a turned phase of the first-state inspection
substrate with respect to a defect inspection unit: 5 .. (ii) bringing the
master. information carrier in close contact with the first-state

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

i nspection substrate finished with defect inspection; 10 (iii) inspecting
any def ecttiéndehecteybiitietasteer hsfernabdhosulmtmiatretd ahfy Chspoer fef ect is

al ready tr d ; ' I S..sepatated fromthe master information
carrier and a t?gaft%p?%\%lg{l}%h\gaogbgffl?@%ﬁ?g?cm%%'t dPASIEHHELES of t he
second- st dtre tihes pectdnoir staltet Haseewittibnr eapgetate.t he 15 defect inspection

unit; (iv) correctj,ng,.a phase, shift hased on the neasured two turned
phases; and (V) c@jﬁpgpfngeﬁoﬁ%'f% L§ AOSPEGtIRY 24RS Erafke tipewbdebrithast at e

i nspec§i omlefidest i at 81 aaddy wefracte dvtspest QA1 reul fifst-state
i nspection substrate to egch other to t'_herelgildcljg% ﬁﬂtéﬁrgtggf %%:]?mpﬂol{sezi bl y
present offSAEINABERIMALEBRNERFBHEE kS i irspertiias fecorddsebbat j afff hasy t he

foll ow ng taelde@ns. That is, the inspection substrate is attached to the
defect 25 inspection unit to undergo defect inspection in the first 'state
and then det ached 4)r dmdietfeatid insprcatbacheduld anctihsesacaamacitidig unit to

have t he & t Ly ntact ed ster, information carrier
transferr ggfs %tg}:gtgg. g%ﬁ%%?ggﬁeaﬁﬁséﬁlﬁi 83%%5%*%?%’??-%t%?@d3tflr°@m t he
cl osel9 cenbattrahg a@eunbmpipedntier gackederséi on i nspection in the second

state. The def eckpi naggct 'hon gnit used in the first-state defect inspection
and that used in“{'e9S5E6MdPStaPECTRTECPDi MRP eI F S Tt pd napecded or

di fferent subktbaugbuithpresenedbmbases&ioddSsthte inspection substrate
has a high probability of having been transferred from the
master information carriér to the inspection substrate, that

15 is, being a defect that was originally present on the master
information carrier.

The invention works out such an idiosyncratic and .
subtle method, thus having the following effects. The master
information carrier has formed thereon a magnetic filn1pattern.

20 that corresponds to an information signal for use in a trécking.
servo mechanism etc. and so finds it difficult to identify a
defect such as an abnormal protrusion or foreign matter
thereon. To inspect the defect.on the master information
carrier, the invention employs tﬁe above-mentioned indirect-

25 defect inspection method. Moreover, the invention éttempts 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.



first-state inspection substrate and that of the second-state inspection
substrate are not always the sane as each other. They are rather expected
to be shifted fromeach other. Accordingly, prior to conparison between the
defect inspection 5 result on the first-state inspection substrate and that
on the second-state inspection substrate, turned-phase correction is to be
carried out so that these two turned phases nmay be equal to each other.
This turned phase correction operation is typically performed on the defect
i nspection resul ¢ dlytioroisha slefigicdsinsppossomime thodaior ta dekeriror at i on

in accura . d i resul t. .ow to shift in turned
phase. Ac%%?%%%%’gﬁ]ﬁhpégﬁgﬁg}bdi%errﬁ?@‘acgg}er%-'@'rﬁ ,fnlgﬂlepta?ntﬁéa %Hﬁge correction
is performﬂreﬁpcmdsurtn:edarpHasfﬁoMataicdefsetcgtnad_ettub@dmg@nglﬁgcgﬁ'ys of
detected || reqgularly reflectied by 15 the inspection_substrate Wen
light is %%p élfeedr%%?ce? o PN c‘-’%@,’-“?ﬁ‘@ MEGdaY | ynFdpdest Bhel i ght

mai nl ¥ cofekldwiorng astpgs (dftdentation) in the inspection substrate.

Scattered light, on the other hand, mainly cones fromforeign matter such
as a particle onlthdNSRESENTIA dekRth FOSS1IPRY DreseRE tasriad Naldiyt on

fluctual es graailstdde seridenaddisentateand LAGEhEdablabt bptefsity with
a delicate fluctuation in position and angle of |aser beam applicatlion. The
turned pHeRE Forimdymat sy aarg lierspecttioohes tvensdeeretherefore, is to be

perfornmed on' the;basis.:of .+ e e; ef ect _det.ected 25 on the
basi s of detect e(dl%;eéjuﬁﬁlglrgll?lgi E?Pe@?ggg?i bﬁ{?&vﬁ%lc%’ QT Sh & 5?8?? ent ati on
and; 10nt gwitact Wiith rbdee S iinstpetsitlel éntspetuibhesubsprave fheiswéct

oper at i o i SHEREY ARG T pReRet bt Wng rae bt SRt SooStPbR the
basi s of pretetrectoed theantzeted lingormatiioh ecapeselr oo the inspestion
Substrate n_ light is.applied thereto. This peans that the turned phase
correcti ot é&eﬁ%ﬁ &I&Weﬁlew&‘g?\f SIF%@'&F ARPREGEREREd on scattered |ight. The
accuracy of defegatii0insbaepeall e MAWEVEE, ah@Nth tRePSebESS-E t hat by

use of regularly reflected light. 'According to another variant, the turned |
phas & corfreRSCE oapevas F et ¢ $opehieh kg drfertdis ediregstetransfertéd 5 basi s

of det ectpfh HagW ahikn ekl sebadakiant o shat || gt et gomes from
the inspecti (S_an substrateswhe%D Iiaght ig appﬁ?e‘hg% %‘Fe%%fl%lfl{ﬁi% t he sane
time pri@dnniers gngen to the turned phase correction by use of the

regularly refl ect; | —~3Lhe agtl L 1.S: CAS b er st ood
easily fromt hqu'b%gvgo%g)tagelg;?r Fpt&feg(r%e%N%ngEle:?Jé&?ha?g?%% g%g{\}ge description
only exemgiconidestatiel inapeohioh sebhekasty aefll acdefiedt givsmrctsicat t er ed

light,in_turned ph orrection and shquld not be_understoad that the
def e%: i r]fée%élg'?i 8% ?ggl-fﬁ?g E%teutjir}slpzeactocil(?ﬁ] SPBPgéﬁfgSrE? ?L%g},‘ Tt %ect ed
| i ght or tecaheerkg Heghtle. thef defecnspestiohy nesssait die 4t do an

opti cal sﬁtem For examﬂ?l e, a scanning electron mcroscope (SEM or any
ot her puBfFOFP2kAGRNC8YELEAT may be enployed. In the above, the fol | owing

may be a prefernmgdtasgech. dé@etBapresendubhng hder&t e fbritef 25t i nspection
on the firststate inspection substrate, the defects present on the

first-st&PETEREPEEFPOASsABsRPRPEMRL BHRRTBILON Qo foHAIGY Matd ekt ep of
defegs | A3ResELOR €8 LBBnEEEONInSha! €oi ASREGH O SR Al t®he A HiRf €cts on
the second-state inspection
corresponds to an information signal is transferred to an
inspection subétrate to then be inspected. It is, therefore,
possible to improve the accuracy of inspecting a defect on the
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
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25 substrate is counted. Then, during the step of defect decision on the
master information carrier through the conparison, the process decides
whet her a count of the defects on the first-state inspection substrate and
that on the second-state inspection substrate are equal to each other. If,
as aresult, 30 they are equal to each other, the process decides that the
master information carrier has no defect thereon and, otherw se, decides
that it has one thereon. 11 In this case, the actions are as follows. If
the count 1RSBFCthBIdEieiar dhet hember six shat ei iesfeaé fodt s Ubsigeaited s equal

to the count of 3 t e secqond-state inspection substrate
(that is, Hﬁ/l ENRI)?};%eg%gr%%e%s ec%:t{]laoe% ﬁug)ﬁdcrg%?hésn%%ge\'aﬁgﬁ%r%ﬂ én
carrier hmsedetdenéuedtheleenanad, iffiMis M oieddie 3t hee RaNGe deci des
that it h§§°§§?h ch a degision nmethod is conparatively sinple 4dnd fast in .
processi ng. 89hete FhECM%RECKERaY "By I herwisBovaointietd dhieowi ng

may beb anollbse portectifly 19c&@spect. That is, during the step of defect

i nspection on thf first-state inspection substrate, position information of
a defect on the Pi"§tl§th‘c“él%7%%beélil$%c%mft reher aby exdedeced onAlthe, .duri ng

the step ghsdetechronsperdh W AR die; secankAbale ashect g substrate.
e a

position information of a ,defect on th second-stat'e ingpesti-gh

subst r at eS}HRSER2EAct &9 emhény suchny tdteldtyepovél dedetodd decdeiloeags t he
mast er i nEQraBhion Sary t hr qgt} ( ison, the process decides whet her
the position infor rrlg?i%én}g%}' thsgl e cehg ontlt%grfainrsgtefsPBFEaFﬁgﬁe&Fi on
substilat epenfiormed Im a helcerlgnbattasdigretts as sebstinka apeve) the sane

as each o f result, they.are the sanme, the process decides that
the mast eégll?%?%ér r%]f%(s)enrﬁ:calﬁjrieexrd%sass c#o YRS LR PEInNHRBS T 0PRER M se,

deci des timspedtims sabstrhnet bo witiagta d8Le@EONOAMAR ASnEQLhIWSon! f the
defect position i.nforrlgét'ton oget he first-state inspection substrate 25 is

the same &% That 1§nte 5e20h Ef%@é“%yng_ﬁgétqrbﬁdgﬁﬁﬁ rqfd uenee,pfotess
deci des tdwdmphe, pBFtEIvd pEQENES laor’i'ex@];%{re_rf'e%rt é}?ghe% te%f%nf@fﬁ?ﬁ?oﬁnd’

otherwi se, decides that it has one. If it decides tha e nas

i nf orteat | A EERT i eAthds Htfersame AR, Puhbing dihes satritebefortotns
accurat e pasfect fena AP dde 305 NRSEL F ohif ' rrier . .and analyzes the
defect. In doing so‘?1 ‘?.he def ect poegiftoﬁlglr?olgg?%ér%ﬁcgr?s %c&s}é’ﬂ‘ gt Jél)(e

r ef er encef 1 4@t atac idnispacds onh ¢ ublsttaiartien pedbrdebai hgdc asal pn whi ch type

of defect , jchy ' h i Sy [he process, can 1 easily -
deci de whet ﬂer t Ihde:f agggé:&é%%iigﬁya%%tﬁgr ‘?’r%#%ef%t AT 8P oF %ro%EFgﬁlﬁ%t ter or
even whatoflitdesiebde fert ¢ Hey nbavieardai sthachnotegyt ¢ Snitsef wa live Washi ng t he
substpate . to ye-utilize it., lLn_the abov according to a further preferred
as-pe%p, ?tvmee){?.geéfesf &8€s PgFSe(ESEf“&g&%CE{ﬁg[ESm EQe?yog@etrh% HWaTity of

m nut e umidntriegieon @ dokriskosa fobeaicaednby ppatbhsi SP6PY the Y&idLgi on of

t he i nspection substrate, the }E)r ocess, accommodates this situation as

fol | ows. PAPGESSING £ pROR¥ASH dfir s nIRaStHow aPPEY Bt e cORsERRAISR uni t

regions ag ienapRALARL,r e8LENPER Fbem@RbAtRe PASELEON Ad ¢l on of one
def ect supposed to be | ocated at or neaf the gravity center of that

appar ent HOGeSFinon2gAL8. cdfe 1t A6 Beti breger &has the mwedetarmiingd, the
T e e A e i v
t aken di finddavencei iegiofent hatthemgoeto the close contacting step. It
is thus possible to implement good defect inspection on the
master information carrier while preventing an adverse
influence from occurring owing to the employment of the
30 inspection substrate.
Another solution includes the following steps of:
(i) inspecting a defect possibly present origihally on.

a first-state inspection substrate to which a defect on the
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defect to bean individual defect. By regarding a defect which has a stripe
shape having at least a certain length or which has at |east a certain
spread as one defect, the accuracy can . be inproved in defect inspection.
20 An additional preferred aspect may be as follows . That is, as the

i nspection substrate, one, such is enployed that it has at |east a size
corresponding to the maxi mumregion of its own surface-directional position
shift. '~ .S + actions. ate ; | Lows. - First, the 25 background
i s expl ai hdéft@\fiéﬁlafg’%r’?étgtﬁgﬁ %E!rrg(gz%rrd?%géﬁeégu{ﬁfﬁrﬁﬁf%r%étaé}é] ISR mat i on
carrier ameasunigigt, previosslgontraafterivhraach ohihesd prtasd lor thay natch
conpl etel y..in.pqQsi tional relationship. te,here that the master

i nfornatigﬁrggr%% %eiénfgeg ﬁgniﬁugﬁg§ag%oﬁfgﬁtr?ﬁﬁe%ﬁthz%1qQﬁ§§€btion
subst r at e i3@peudtt iwnt kndtragneti c recordi ng nedi um . Actual |y, however, they
are shpfted fron1ea3h other a |little. This is called a surface-directional
posi tidn shift. THe!shFERIARGUHRE iMaher Haformation aarsienior aistsers to a

few hundr e@dataltM et R EES rst3staTRE) ABXL AU €20 9k ot g'?éfsir}idsk}]ed

surface-directional position shift refers to such a region ave an

external pidhi defectt haspaghéoncteetbedi hyameféumip e fidue shisfstibdyount .
Even if t I e LR .a espondi ng tqQ,the magnet,ic
recordinggggﬁgg?u%ﬁogﬁ%hggﬁ%g e?n?éﬁo?%%ééo%g%%ﬁ$ﬁg¥fq?ﬁ%ﬁ@ %éTa def ect
in some casbstrate fényshadnwathudefecegliwspdetddrenel y thin annul ar region)
bet t he naxiqgn1re ion ogéthe surfafedirectional position shift and the

exterhal profil e 'dfif hEPRRGHELPE PRYOTAFRGE SR thR SEFARANFHATE ext renel y

thin annubiaspeegion safbdtialt o186 Weridhnf 106 BRiFeeR LABIFEEdDaT A doleely 1N
particular, foreign matter and if the master information carrier encounters

a positioﬁosﬂP@FW 'qn1Hse§EE€FaF6dtfﬁ?@nﬁ?ﬁb@?étFép%ﬂﬁﬁ#@?ﬁﬁﬂﬂ @rries foreign
matter presadlid), PrRvaxukeyeby ddtidranl aéa§§igisﬁeiatléu?ﬂéaspﬁa%aé gt the

surface of the magnetic recording nmedium That is, Interferes with the
close conthet Speeneehtehe hespestion ctwhat vt aritiherespectheontigretic

reCOﬁgjngdgggggnlﬁgégggbgytuﬁf@.surfaces thereof. It may degrade the
g

accuracy In magnetic transferrinhg of an information signal of the master 20
i nformati on carri(éwr)taottestiagnet pha se cdriditnga sedicnthd akd g red two
surface-d'ﬁecéionﬁl gosigkgn shift into account, therefore, it is necessary
to inspec aft 8 PA3Sext rd l'y thin annul ar regi on when inspecting whet her

there is a defectvpncohipanisges defeftrainsbedaldn efesi tbenbtaeght in cl ose
contact with tge 25 magnetic recordi ng nedium Suppose here that an

i nspect.i ofi°SOBET PR kS ahSRE Ml t TNy FediedrcthatBsPRET SR size. |f
the mast erest orSRli N G-t agBdihBBebBSPRCL LN SANStHALE Al 8BtRERUINt in
cl.ose contact with each other exactly in a coaxial manner 30 with no

surface- dFPeEReBRRY $RSI4s dhaigfedthaasdiieeprepsnti gr KREtBASLRE any, in
the extreiREyrhii oW A ef €gion of the master information carrier nmay be

over| ooked. Note here
B : This second solution has the following actions. That

is, the inspection substrate is attached to the defect

25 inspection unit to undergo defect inspection in the first'state
and then detached from it and then attached to a closely
contacting unit to have the defect on the closely contacted
master information carrier transferred thereto. Then, the
inspection substrate is detached from the closely contacting

30 unit to undergo defection inspection in the second state. The
defect inspection unit used in the first-state defect
inspectilon and that used in the second-state defect inspection

may be the same or different, although the turned phase of the
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that the master information carrier is to come in close contact 14 wth
the inspection substrate. If the master information carrier in this case is
used as a normal one in maghetic transfer of the information signal, it may
contribute to the abovenenti oned deterioration in magnetic transfer. 5 The
foll ow ng two methods are suggested to inspect defects including an
extrenely thin annular region on the nmaster information carrier. It may be

consi dered, t .such an_inspection substrate is enployed as to have the
same si zeqéé:gt%hgt%ggF Jan?\%%%‘g{?r& sff?srscer@%ﬁdﬁﬁg Thati oh Eoe #Rcandisiatieor mat i on
si gnal of iaspegRebhcshbkiraakt 868 het MRUREYS Cakd Vsdnansf &d@d Jurp.t he

mast er infgrmati,on carrier. It will be described |later. Here, such an

i nspect i of"§YhEFParBLPETeRBRPFFEH cHOARet BhbEtedirfram iqacdi 2dheman the
magnet i ¢ p\eea&g_&ﬂglﬁgﬁ& 4B k8 ddifod SHANLER,LOG 1 gL PaL Q.rnc%)'ejcﬁ:ioofn the

magneti c recordin um plus the extrenmely thin annular regio
const it ut &§svhké emtheufiiregirahabe inepeniifaceulsteste aral thasi¢n dmeshift.

Such i ' sub d h to h t | t .a si
Chat corr Semons ra L ha Ts A FaBr GRe0B o1 et FE PRt LF Y ELOh el

posi ti on thilpe camhiizd ompasattihat \tHemregewsi zerhdd pheskisona gubstamtaa it sel f
covers thg ext Egmela?’{ thin ﬁnnuéar rggiéon. Even if the surfacedirectional
posi tion SRi FECBCREPE to ARYS Xt ERTT PRIFRR P UHE GHiNe PPEFBEARR ASn carri er
and the i ogptchldy pobsbrmé@ dMerh@Sdéheyt s HRUPN rekudkos@agaftact with
each ot her, ,the maxi numregion of the surface-directional position shift in

the ndst eFN{AtBRRAE | bh RAFTIRIC Eanageiel fleberbrbruihen iin aassrasshodct with
the inspeghi Qe S tRATRCt 1BAL réSul £ Yl BB ts%riga'_' inaayrr}éc{]ﬁthlsagge)(t remely

thin annular region is surely transferred to the I nspecti o sStrate.
In. short, it isApessibng to Bhbs doowketravke repsfdinentpr éhendarakdf or ei gn

matter 1 NohBge CXbrFUBLYOA N & AN Afed SO A ¢ dilHeY IIRERVLBO M HE agEuUracy Tn

def ect in%pectlono € nmste mat’i on carrier. ifon, in
contrast detebeedasetby batihs efddstecbed hisgindeghlasipgdiierptwybrg t he

sane .si ze he master infarmation carrier .and the inspection substrate are
broudmt 1 A1 SAEPE A (S AE e et s PRy e CheRBSoar 5
different close Tanthtsi ags@pstli¢ onsguldn by neifieteeed igdk @arhy yout
repetitive cl os&cont acting, operations acconpani ed by ,a change in'the close

cont act i ngOPoRi 1TIR BRI hebtRAGH eI it Ithse 10SPEEEL PRy SBRET *8R.e, t hus

| nprovi ngsédet & As@ectdr) ohf LRk esEer Hurr, Tha 1ol ! OMdY Midd rdeaskhbe a
met hod of using the inspection substrate that has al nost the sanme’size as
that of tPRLERHNBLFR 3B cROIRAHY: Fetli Umtmhiinshechdent srbstrate-actbant a

sur f age- disect &A@ RAY EhaBeaRLES YLt PAGUESaWPERd R SRS, Lphor mati on
carrier and the inspection substrate are 15 brought in close contact wth
each ot herec®yvedibLghlt hiotk entic yrasitdy 8 ediieatieod lugkrpgioandnt he

i nspect i T ( ' W CT:Tely

plurality o?i??%%hgt glé?%?eor%g%?g%%&%@%Epgg?%ﬁg%bs? T ons seg} pﬁéfgt he
i'nspect i ocrosoist i@t efdraviheg ialspest ibhesshabratee e ndfatregf itshéonbgnetic 20

20r U 0, JEEL MR UL, 08° SRR D 1P Rl et
carrigér. 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 performeld__.

mainly based on scattered light. The accuracy of defect

10



In this case, the actions are as follows . That is, by bringing the naster
information carrier and the inspection 25 substrate in close contact with
each other a plurality of times with different close contacting positions,
t he overal |l maxi mumregion of the surface-directional position shift
including the extrenmely thin annular region in the master information
carrier can cone in close contact wwth the inspection substrate. 30

Ther ef ore, i na of i extrenel y.thin annul ar. region is
surely tr%H%gégkggnfoﬂéﬁév?ﬁéh%%?¥%h££u %f?%iiaéﬁﬂﬁ-ﬁéaﬁhﬁg 558sPhl e to
avoi d overkgokenyyokefhectedelywhttatt er present in the extrenmely thin

annul ar region, (]{*?E t.hus i:nprovjfng t he accura in defect inspection on
the master infor AEEPEALEEr FPefROHREL ¥R TR o riupnesl PRagsi ng such an

i nspect i oBogubet i 8heopsrd ol d1Ave Paefsaﬂeciswea @%fte?@tdé’éeé@@d RORGLI C S

recording mediumto ich the information signal of the magnetic tilm

patterh i BaFa§rt dedecy et meatiarlal refdectre hghtepri scantanedigatrier, it
is possib i i yer, e tiCqk r.di di,um or
oS b ety Do Lo e e R b b TR A L L B 18 3R TT e ot e
10 i nspecthenetabshile @tnthd sane fdmeapufiacitiyeids igdvparto dideaturhied s,

t herefore Sj . Siapli t e I hspecti.on facjilities_and reduce
t he cost sphgrggnﬁj%]?eséﬁosdl ggf ﬁ%%ﬁeﬂ:%ggi %g%%ér{?%é%f]&&ﬁ%&?i %hgl%%bsggﬁt e my
be in sonectases smethis ddwen nalyebergndeirstdbdresoi Oy My oredhemabBye

repealtd ng gl gse gont acting wwth different close contacting positions, this
smal I7Si Z8SPHTTR p8Ltion substrate can be accommpdated. These conditi ons

are al so cover edNbyet herd roredt ichie. aBovaddestpigtidd Al edeApRegl e8BY al so
be given as, 20 follows. That is, the inspection substrate enployed is

mai nly meHEldizehioR fferRENLRFAY RafleGhachlightan seattareddiigitoint he
magneti c £geREM prh S HIHPecERbs ARqbASSEL @MoTUEE @GNSR Hhale apBRgnetic

recordi ng medi um manufactured or a sem -finished magnetic recording nmedi um
i n procesdebechahtResbien skpulimifeed T qisid ldgathion pépsegindardybstrate in
a di vy { ede FROBELY 14QNAP I lkeduclngs bhE, COSkeer AREBLALIGL L ANnaEdI i onal
preferred aspect, su an inspection substrate 1s alSo used as to have a

| ower hardeesimibad thaan ofptt i lresstsren nf dlomteixempdar; r aescaBiihg this

case, the ] foll at _1,S,...f.c ersely _such_an._inspection
substrat ee‘?géhgcg% Igis&f%s%oapvee (;%\tﬁ/ﬁ)e-égt gflkeogllé?r]é Fﬁl}r d‘r?éé’s*gg "Ph&Y°5F™ he
mast er i nhaynpei emptayeder, the inspection substrate hardly has an

e ek er 1 R by Er e R e SR L e poeel. P e

20 That is, during the step of defect inspection on the first-
state inspeétion substrate; the defects present on the .
first-state inspection substrate is counted. Also, during the
‘step of defect inspection on the second-state inspection |
substrate, the defects on the second-state inspection

25 substrate is counted. Then, during the step of defect decision
on the master information carrier through the comparison, the
process decides whether a count of the defects on the
first-state inspection substrate and that on the second-state
inspection substrate are equal to each other. If, as a result,

30 they are equal to each other, the process decides that the
master information carriér has no defect thereon and,

otherwise, decides that it has one thereon.
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substrate as to have a | ower hardness than the nmaster 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 abnorma
protrusion or foreign matter on the master information carrier by using an
i nspection substrate. 10 According to an additional preferred aspect, the

i nspection subst Eat e |s also exenpted from |l ubricant application on the
magnetic recordi h§ HRHF FRASSnthRiaCkERRS aneeasciebirysar el fsthioldoons. That

is, typical by tHEr4688LtESoRPPhd eﬂiﬂklé&w&%{é@&tﬂo@y%b@tr@tg ;aagnetic
recordi ng mediumas finished. This serves a purpose of preserving ,
snoot hnes898f 1t ke Hagneenet rkcof ity defiats drf the selcobd-saateappl i ed
magneti c i | i ap 1 nspection substrate, th
i nspect i o%ﬁge'%{g%?g?e aiwat%o??ﬁ%??'cssén a@él’i%ﬁde Pﬁ@F&Sﬁ.é?‘fl‘?%tgat
| ubri dant thephaste 20in fpedticon caxrierahasi aoudeflect atridviRneer 4¢ f any,
on the maﬁt%r t\L{nforrﬁ;:ﬁi on,carrier is hardly absorbed by the inspection
substrate. To ‘solfe LtheghiraRds afechsssctiah dtibhes apeef r etuclofa
| ubri cant désisisen mea hidkiel € bymbaREeY @eabsimpic0anfr fs@r £ ghorRELEH4ON the
mast er i%{(ﬁ){mﬁi on carrier: This makes it 25 possible to securely detect

r

foreign e rpresEidt dh b hdd¥ers for nation carrier by using an
i nspection substrgtehe ARKOFS Nthd F N Afdid in%ﬁ'bepra%fogﬁ%‘idlp?ﬁ@gﬁ:edt he

i nspection substrate enployed has its close tacting surtace magneti zed:
30 | A0 hidsreck, (Mhatadsiofering the fsdlerows. dFfiact i isHdctdmmmbnothal

protrusi op; §Se PLESENt ;] fR el 4400 pattgnn of .the master ipformation
carrier, the nagnet] cllﬁlféranc Tay %yacstoﬂfaft@f’r %r%sﬁﬁgog}a%f’g?rf“ﬂ?b?ﬂa? ofA carrier
owi ng to dékecet oye the ficehtatatagisepecttonnsuddtidte issprerbonegubstrate

has a na i C _pr. on.its.surface,. the peel ed-qff magnetic |ayer can
secur el yg‘ggggbgglrrg'%? %r%{lane eIpC§F| @e%%cif hlélslpr?é%é'(?f’i Bh %5?83?87%135

prevent i ngnspectsiod aubstfratke pasitton infamedicn ofad Idefedt o/ BRENG

cont agi nat ed by the peel ed=off magnetic film The invention also relates to
a magﬁ]et !%e?‘?rh%sitﬁt%&Pﬁé’&cgﬂipnas‘%%@?ﬁtf% '3 FFpaFtefn ByedsedeFiBdmmast er

i nf or mat i e Gatep OfF. ddbest BRI c1Pe6I £hEahd ¥tdS 8% R ABSLBH dQrLNEpr mation
carrier that is decided to be acceptabl e through defect inspection by the,

above- nerfth R FOFPEE Lisesipethp ot aee 9 e pide hMbretieirohhei paaltbered on

t he magnef & fridnpatderdy o t i gt Bt carLl | S, transferred
to the magnetrifc redgﬁrdt?r%ene%(?itfl%%tggnghecgﬁ%ga%Flg?ﬁigﬁé %[éf’l?%e 15 surface
of the nseytkgtratfeoandttimnt earthiecseocondws tdte hespagheon cubistmagataeen i s

for i %' g{gtin l.os t act . w netic recording dium on
whi ¢ g_i n%tﬂua;n I's §§p|e%é:§ gﬁﬁggferin%‘l a‘n%g“:'tne IC qﬁ’e}tlcri‘(égogf%eg}é%ys?qﬁ%hs.f.er t he
i nf or mat itdre pirgrnekshdsetden thiad tagmetstef ihffopabt ton car tike: astes 20

i nformati carrder to the m i ¢_recaqrdi ium_  Accordi ng to anot her
aspect , ﬂ%&e stEE 5SS orar9§fi 8%‘3%%}’?‘.5&-@FFF?%&?F%%E@‘QQ%??.cOYE?ansfer met hod
for a magnetic .Iri khnipadd s nthsesciolsmsiaae d8fMITRNWQN TALheedefd@t S

deci ded to he ,acce%t abl e throﬁa}gh def ect inspection by the above 25
ment i one®FEA" FRSPERRESANMBE HAE fiF ttmistatssdnspREL #ABNBRPEL¥3E9n pattern

of the nmagl ehel BEQE RS itOALCBAN {186 éécaf&grge&aie&qngﬁtaee%ﬁn&béf@ﬂhe,t he

surface of the master information carrier on which the nmagnetized nmagnetic
film pat t&enPrecess mar identdaghihe magitereinbarnet ion anmie mbghaate c

recordi ngiRUtUlhereon and, otherwise, decides that it has one. If it
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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30 to thereby magnetically transfer the information signal based on the
magnetic filmpattern of the master information carrier to the nagnetic
recordi ng medium 19 These two nethods differ fromeach other in whether
an external nmagnetic field is applied to the nagnetic filmpattern or it is
magneti zed beforehand i nstead. These nethods both use a master information
carrier which has passed through the 5 defect inspection appropriately to
then magnetically tragnsfer an inforyation signal based on the magnetic film
pattern tgtaﬁﬁiynéﬁﬁé%cw?%%?ﬁiﬂbe iSFhS BREsaN npbrgwERall Py ofEyrseione
transfer ot FbeeighonaBtéprosidnal wafaft eiigRihY e A

i L1l‘81§rgr%t oéc;y %a‘%}% réj&ﬁéti C

invention re|lates also to a_defect inspection for
recor di ngtREBRAAPIYHS HEEABY r¥ashingdtha sihsbrave itonreant i Bizeldei.ded to

be acceptabl e thiqughe dafRed, iaQEB(;g%ﬁg?%ga %gggpgg%re%a{%# transfer an

i nformation signal thereon t'o the mag 3EPeRFtirf such
an accept Hbre. fAefeetsi aferdacided caonsecut svedyploapada paweuescyl5st here is

: i bi L : 46 4 f ' tt, b t bet th t
ol or mat i i A5 e SR PRe G bRRER Sabie hy Do caePaRG EATEpoae

brought i negioseofdiiedinsicidtieacBubtbebte) NtADISr A8 a2 Bk 8aLLaUCh as a
pit causeghb% Egﬁressincg? of thﬁ forei matter may possibly occur on the 20
magnet i ¢ recordt H et @f APLEPVRagrttdtc israkBe Proqee s réakads Ebiso be

i nspect edpldhel thef a6t doiRRaitive WREROIEPENE SBURRS pogeRtaLg Bpd U
accorlgﬁl ng_to the invention includes the Steps of:" (i) iInspecting def ect
possiil y 1Y eRtA 1R P Hel Iy oH et iaiy et ioner dededitnguppdsed bef be e
transfer;i1édéded=@eNghn L or ' arrier in close contact with
the pr e-transfer rragng??%r %?%ﬁkg‘gge%éﬁolgpgéh%%fa@&arieH pEEEFBR- t o

t her eby magnet i cBt Ibhits gasker the datfiomsaaren sifgnabweaseth-an i@, negaet i ¢

filmpatt f e ter information,carrjer to the pre-transfer
magnet i ¢ %&oﬁlﬁﬁ%snggﬁﬁﬁ% EPClet g@flrﬁﬂég&ﬁﬂ' BRLBFegions §uppepedti ng a
defect ortd leymst -defersf drs rmgeldut ivedyr diragefRdiyprabhelyi tehs separated
fro he master infornati.on carrier; and (Iv) conparing a defect inspection
res{;nl1 oPHIRES Jinst H‘?sasr}g?gé’r LakGRe Ot trEeBE dr hbe fredf uhaihds Bnalks ect

| nspect | afefaxsiikh 198 ahenfl 61 dnaD eTedTINGY eqkeashdiNY TRl UM 9, cach
other to thereb)étrdem de such a defect. on the magneti1 C recording nedi um as

to be cal® By Hee PQﬁEFePagiE‘ﬁ.attl?%ﬂt fusepbednblengbhsecwieidet ection
of a defefds L@ gaHSeda hye MBONPIT LRAST Ghe é(ﬂprglﬁg gg%ﬁgccurgc 1N
g ing e F3TgHthi s

i nspection of a defect on the nmagnetic recor am
def ect i $pdemireayec Ha delfiesti linspecanobe i nproved in the magnetic

napest of the 18+5padsBRBRLR e Rl BBk Y R St Fer SNt | c
recor di nd-snedisunhet hresfedt omi nybstenties addeshdietiseenpt boeat epaefidet ect
i nspecti gsonttfeea%e-transf er ma}gne ic recoydi na /redium and the step of

cl ose comfactrnt e That SH&S TRE-FIRTEEg ﬁ?pﬁé?é“ YW reghernRfidrS or t he
si ze of dehesuxforepeiredtional position shift. '

In this case, the actions are as follows; First, the
25 Dbackground is explaine_d. 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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20 on the pre-transfer magnetic recording mediumis not large r than a
predeterm ned value and, if it is in excess of the value, stops the

on- goi ng processing and, otherw se, 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 magneti c recordi ng nedi um when they are brought in close contact with

each ot heppet (ol W u t ossiply have an. adverse

i nfluence sﬁclﬁg)éisﬁ%?o CJ{%%;%{)FBE gggggggoﬁg?%%&%@#gtﬁ/o@ e Shit itng

nedi um or refersete efudmfeorrgiponasars irvdenasreethel et i€ df angf er
operation_| i . 1N a.close contact state. A defect once produced
on the marg%g?glg% gfe?rcaot%%ﬁgc%??flérp Pﬁ%gf‘a fé}héfeaaogm | BFenekfe&herg occur
in a nunbks raf defigoeticadlares m&@s@@nm&dkgat@rt%q&ai?de@i@r@tsb%i ot her,
t hus 'vin%?riset ' blem To guard against this, if derécts are

a mj.or pr
det ected T bﬁ'&ﬁ%gbéd‘&aﬁstpge?i%ﬁashoa GreiStanshere maghkeia dedeotdi ng

medi um the PEREEESséHSNEC Srethetdiain theWbsr, nd/ h&$,0L i nese
defects is not larger than a predet enrm' ned val uegioﬁque?rtlrgh%gye%%gs of the

pr edet er nf Rl 34| ¥Rg1eMme hatowears theopaximmmregdiongofr bhessiingate-avoi d t he

adverse i HENL, . te0r. rephace it w.th_anather etic

r ecor di ng@IrrJédl uncs%én% é{u%r%l\é%?%g{rl&t (?el}a‘eegih%l r?s"&géf‘?gnpaagﬁﬂ? ??H% ®it is not
|'ar ger t heagnélel presteastitinewediainue, the process decides that no adverse

i nfl ygnce is giy hen.qgo tq the.cl ose contact, step. Thus, the nmaster

i nf olri(r?nti on car r@g(?111 (éq-'a}{ne t‘)aé{t%reg\?g‘ﬁft (Eg‘lf"r SWHg‘W TFH HeRidEhattmMaatesr t her

sol uti on bif¢imatdedrecarihepeeis arulgidtgdih @artlcal BRI IG greaQEdbpg medi um
according_to the.invention . ncludes the steps of: (ig i nspecting a defect
possi bl y ‘?J‘?Cgs’eﬂtt% mashedt LOTOrER thegn SarE ieEc BPaPHRt AEdi anPesigloal |y and

al so, preyiouslwitel Afdficang, t'?ﬁ%aﬁtérgin%ﬁ,i% EBEB?Qi{?&f@)S%g@mt hg, 0

pre-transfer magnetic recording mediumw th respec ett "I nspection

uni t; (i i5omRiayimeg temmpresentnior kel exteamelyr thinchnselaontagiomi th the
pre- tlﬁan%ﬁtﬁ%ﬁ%]tds% rt%%o;s%'r'zgg@g‘%'ff Thi mépﬂéﬁﬁgda%“%@%g@%g%%%{ Rpection

to then magnetically transfer or mat'i on~ Si léf“magneti C
fil m patt®Brat &8, titeinherfereéntithathocloser¢ataar baewper theanssesr magnet i c

recor di ng; ' .as fini d_w,t ef iLnspection: (iil).,inspecting a
def ect o%l [ ﬁe m:)é?sﬁ%ﬂ rdgnrysf: gr% r?a&ngPugcm%@SFaFnﬁeﬁ‘éﬁ%%é d8°%SeParated fromthe
nmast er 3CtHmfughmatti dhecaurfaceamtheataxt. previopddeyrodeatheraesgradgasuring

a turned .phase of,the post-transfer eti'c recordi ng nediumw th respect
to the déﬁé@?gpﬁgbggﬁ%w%? irtl.ngZ%g ann%qgormat{on signal of the master P

20 information carrier to the magnetic recording medium. Taking
a surfa_ce—directional pésition shift into account, therefore, |
it is necessary to inspect also the extremely thin annular
'region_when inspecting whether there is a defect on the master
infor_matibn carrier fo be brought in close cont.act with the

25 magnetic 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, in 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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(iv) correcting a shift in phase based on the two neasured turned phases
and ' (v) conparing a defect inspection result on the post-transfer nmagnetic
recordi ng medi um and a defect 5 inspection result on the pre -transfer
magneti c recording mediumto each other to thereby decide a defect produced
on the magnetic recording nediumby the transfer step. In this case, the
actions are as follows. That is, a magnetic recording nediumis attached to
defect inspection unit 10 to undergo defect inspection in a pre-transfer
stat e and'ihRntRRtiRRCEIRR cfUhAhinarhe Mfvadet bacteseinbotmetion unit so

t hat a de ; ; L ol i j.ar be transferred_to it in a
cl ose con%iﬁ%lﬁéﬁemérﬁgsﬁ%%gg?g aﬁ%gg{rﬁgd{rdﬁg %T%i)i&rﬁ‘?%n%fe%gﬁgf’%ﬁﬁd from
t he cl osecEomhacinferuation simnalpvdd tmayt lentriddetectoi thepesboes-uni t

agai n, Socrﬁé@{iérge et’:’é]zdﬁ%@aotfjof.eﬁ i_ns %(iitcinggéi’}tgifa post-transfer state.

The defe i hspecti on unit usedq | §R-in the pre-transfer
stateSand that uBlee folleiteg iwespemHars idte &@g@@%ttear gpsigspetate may be
t he sane S different, although a turned phase of the 20 magnetic recording
medi um i PEHRETE el-‘i‘?ﬁé’r@f%q a ¥ rEMe lvhdhinnappalpssregionserrtke at e do no
al ways copdétidle W Etdrmeacibotdigiridd, is expected that a shift would rather
occur in phase. To guard against this, prior to conparison between a defect

i nspection resul ¥t 2% be aagpbdered db@tdsnghmiiumpectibe 23bpreate ansf er
state and; & hat.q fer tes: th ss.conducts_iurned
d1§ r@ﬁpl&é&%}]éjo&; 'l'}arv%n%h% si}n %%zte gsp{:gggeogcﬁa n%?%ﬂ’é?ﬁl% th each

phase correction“so that the two turne ases may
ot hed0 Thiecqngdimgl meiddse torwkith em dpfoambbhonssigpilalfl ¥ mamekieied on the

def ect i nspect.| resul t (dat a).. is nmakes it possible to avoid 30
deteriora Jiplgrﬁ éaﬁpcéacrglu;iascﬁa&net a&@ﬁe&f@ﬁiﬁ@ﬁ?ﬁo#?@sﬂ? ARk by a shift
i'n turnedimfasetidusarmpeevi not hid JdekeabstASPEEtI e ACCHEREY . swdh | n the
above, accor.di ng&&'ﬁgg referred ,asgect, t he turned-phase correction is

per f or necd*bAEP HRsErRte 4 SekerPl 4Et e 1Ay tRaRed- agwer dRtSkaRyul arly

refl ect ed:Han tthee wRGIRIHIC 1RCYrding medium, when light is applied thereto. 5 .
The difference hetween regularly reflected light and scattered |ight has
beenldescri bed dhed®Eiorhdn Hise@xsrz8alopraldéecef cthearegnetic capt ur ed

on the basicy Rfi HLHIBUY J16fd %ﬁtﬁeéxkkemﬂg%ﬁgﬁeﬁnnmm%@e&ffe stable in

orientation and i'ntensity than the other. Tt .t hus possi o further 10

i nprove tdrasdditadies ndgeorixdmuaccegion. oActbe dsnyface-siatdreriqaf err ed
Gor oot aBBArdg o RATRES L ST b B PUPEE 80 R SRETRUBR e or di ng
medi um weenté ihgivie at leppiti 26 izkertettocofhespordsns o tisé mdxibm telinad=phase
it Al ptelelrod Begeer MorRett fPRLGOBARECoROrVEEt ] oM perfor med on &
turned phaspachtdvdafetthrdet ecied asgdr ikasisabet rhtght t s€ufl @gdar s ef | ect ed
or the extremely thin annular region. Even if the surface-
directional position shift occurs to any 'ext.ent. between the
master in.forrnation 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 surély 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 presence 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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20 scattered by the magnetic recording nmedi umwhen light is applied thereto
while at the sane tinme giving a priority to the turned-phase correction for
the defect detected based on the regularly reflected light. In the above,
the followng nmay be a preferably aspect. 25 That is, in the step of defect .
detection on the pre-transfer magnetic recordi ng nedium the defects on the
pre-transfer magnetic recording nmediumare counted. In the step of defect

i nspection on the post-transfer magnetic recordi ng nedium al so, the defects
on the post- tran%mead¢mﬁﬁmndclmeQQntﬂaﬁyiﬁblhhm wasar bycaudtedr-Then, in the
step of d c op, t he Teg net| recor di ng

red um (he o Ao R of A B HS A Pt A ore g e e BR=ERE

pre- transimformqﬁmnn(carwumndan@ nbdlﬂnspwmkiénusuwsﬂﬁaieZQre Beshg ﬁtansfer
magnetic re q{dln nqg%qg1%&§bthe sane. as a.result, they are t he sane
as each other THePHstes rtﬁepﬁ'ﬂﬁﬁéﬂ-?:bf PECB%’H?ﬁgaﬁedl um has
no defsectdaftbrattharMse caasistang 'p@isn.lttloﬂés enes ABLRoASReEl popVides a 5
relatively sinple nethod and fast In deci sj on processing. In the above, the

fol | owi ng-elY KRG FEPREE LAVES ELPER PRIt iNkhAPerat ionst Aecemppnbeddef ect

i nspect i ogy on drih Y &rt raes felo SRR 1 8GO LAE RY s BRALYM nggélstw”
information of a fect on the pre-transfer magnetic recording nediumis 10
ext r act edPerfrime asg e tasttdag iondyeonicen shushémposvingnsher magnetic
recordi ng; #%?u sidpn information of a defect on the

post-trans %ggﬁtﬁﬁg'ggbo# i'ng mediumis extracted. Then, in the step of
def ed® deci si on Tﬁﬂ(ﬁqﬂiqwnqgnwriﬁ1dasdﬁmbenagmethodreﬁonding frdi um the
process 15 deC|des wh ther iti i nfo tion of, the defect on the

D oot r ansTAPSRI FUBEEEsrs REERaA LA LIRP, RAE BAe 1 0. EPahsPEr

magnet i ¢ tec aadneg i Fetk cor di g eel inane 'lﬁﬁlseﬁébh@&lh_&!ked fin2s é‘cé@ﬁx‘ﬂ:t t hey
are the sane, the- Q{ocess deci des ,that the magnetic recordi ng nedi um has no

def ect tHer ﬁ§QQH99@&:BQSl&éBPd§§lfﬁth%?hh%%c%ﬁ% whentthe case,

the acti qRgstadye axsfofrqi Qs cEhirs eethed tHaesntpe t on of a
defect as a refé}enceaand sg advgntageous |nnogt%?%?%gég§sd9%§§F%%édata on

what 18y prsuddds dptglase qantaftcWicboraithattder. Brtthis, met:hpsl,emq to
deci de 25, v%!@mr 228180 S % %raanab@%”%sgée{y;ﬁ g&b&{ 2 matt er
at ec no

and even di stribution they have: This is Ve 1 ogy in
washi ng througignéni cleose cratimaceditimeachrether la pduirelilky oﬁetntu@s'e

accordin e ref 30 when def.ects are decided
consecut ?avtte%l/%(f)%g%{’g% ura I E‘I{:gg?ﬁlﬁgﬁo%suulrﬂqs Fggﬁqb%ts%gxf PRRE i ned - by
partiti omulgtifatewhakvéng almost efionatle theen@gneidtc ofeehe dhagna®t um the
process acco dates this situation as_follows. That is, the rocess 25

regafds tHi<® Hﬁﬁaﬂegﬁugfm88n§8@ﬁt99ecﬁﬂFF FRUFTE st e s ht 1 region
to obtai @na@gmuw eaghBhos FBEhHA ﬁrﬁ&dﬁw&l%%aa%sglt;@ohesﬁps@tﬁd at or
near the gravity center of that apparent region. In this case, by

regar di ngh¢ gesEer WRTORMARICR SBFFBBTshape haV|ng at least a certain
I'ength or whichhagpal Lgas! en&YddidhsSRLeaSs 31501(1%sdef eaht 188 wgcuracy

can be inproved in defect |nspect|on The invention relates to a ‘ragneti c
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

fofeign matter present in the extremely thin annular region,
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10 recordi ng/ reproduci ng apparatus al so, which includes a disk-shaped
magneti c recording mediumto which the information signal is magnetically
transferred by the above-nenti oned magnetic transferring nmethod and a
magneti c head for perform ng the recording/reproducing operation to the

di sk-shaped 15 magnetic recordi ng nedium This magnetic
recordi ng/ reproduci ng apparatus is thus nounted with a di sk-shaped nagnetic
recordi ng i to_whi the information signal based. on a magnetic film
pattern oft%t%%eﬂﬁég&éwg&f RECROAC¥ AN idefect ipgpret ken lop thamssteed at a
hi gh 20 adadfoaawtibhusakeiag,excellent in control of the tracking servo
mechani smetc. BRI EF DESCRI PTI ON OF THE. DRAW NGS These and ot her objects as
vel | as advant age® 891{d08s PrveRigeRaMLY| Ubbednsuch e inspedre fforl | owi ng

descri pti eabetrpeef ggr dipEN f i DV, i0 i,th reference to the
p rB Er €6 RAbE tﬁ@I%aQ‘m% sibe ig B or]ft %&ﬁafnaﬁn&klpor

acconpanyi ng draw ngs, wherein: F IS a Cross-secti

showi arerardingenediurnte evhi el ot het i mfioxmat i sirthal EgRelel ¢ recording

30 nediu a d er.in first enbodi ment of the

i nvent i om“géﬁé‘%g ngg %éé@@@%%i@%@?%%ﬁ%#%ﬁ%ﬁe& Qe thiger e t he

mast er i nheshariorf@mnatiiem aadribe, NAYAS! HEs $ BSY BbNes28n 2 BB € i N
in the first enbodi nent of the iInvention;

cl ose conltng%ew'%h each other . _

FIG 3 is anFf| the RN ¥oresitrmiimg Reddiimaet 6% fRiianasty deansasser

i nf or mat i bheCanspett DO WSS £t £OMBF i & KHAG L W W4k Re gggneti c
recoch' ng,nmediumin the first enbodi nent of the invention, IEI 4 is an

i || ustr at %BﬁP‘FSE]l%ow LAt& A58 Dh ok BesBanwfagured sin pavsdcmdat.of the

inventionIt H43 thdfe,apbsikebighew 8¢ ' ip.between 10 _an
elapsing tine and an air p?g’sss?ure of a cﬁngégf gént%éa)lc ryse%é:cgkisﬁ’e%éof‘i rst
embodi mentaeilikkes mamtreiceIthe ®sts.a schematic illustration for

show ng a pl ane | & e st.er J.nformati.on carrier in the
first enbodi mant?%?rgt efé(ﬁ:{/?énltsl (;.Ehug%g? * ﬁ}‘tataﬁ@xﬁ&ﬁH@Gt\}PBW for
showi ng paubstratfe Flay e iim tdume ivaste sershrdile@nihah the haygetien; FIG 8

is ajpartially,sectiqgnal view for show the region shown'in FIGS. 6 and 7
in tﬁ'g fi r%%"%%b%f“ﬁéﬁtmm Y HERSARMS Sﬂ,gS?GOPrtectgngsmaﬁh diffsrenti on for

showi ng isidsal daretdeming gdid thionst, emiedismant QEthﬁniﬂl‘{Eﬁéjﬁgfé FIG 10 is
an illustration for show ng nagnetic transfer in the first e odi ment  of

the i nverfPoitr 3% CaN RS agrapodetesti ofhese spadihgonssareaalsm of 25
magnet i zatdwdrdd AHESFNG vidrith@nf,i rst enbodi ment of 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 a méin constitﬁént material of the
magnetic recording medium. This is based on such a concept that
a magnetic recording medium manufactured o.r a semi-finished
magnetic recording medium in process of manufacture should be

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

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

3.0 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 12 is a flowhart for show ng a defect inspection step in the first
enbodi nent of the invention; FIG 13 is an illustration for show ng a
defect 30 inspection apparatus in the first enbodi nent of the invention;
FIG 19 is an illustration for showing a result of defect inspection
performed at step ST1 in the first enbodi nent of the invention; 27 FI G
15 is an illustration for showing a result of defect i nspection performed

at step SBAiing tberbrkshnaiReds rest of a%%ﬂm%\iePEbQ?usféﬁ sd et &

flowchart for show ng a steg of deciding 5 a defect cause y a naster
i nf or mat i GRecBRBLEE FHfPﬁ@a ientcambiel ne®y tsingesioleaniimgpddtGSn 17 are

gr aphs fors330ueRG AsPesi haoB g7 18,BENLLALEED! BT T 8 varlEly of types of

defects detected by neasurenent perforned y on the sane
i nspect i oAnferaaldonacarkherheat i inderdrdtuidinreine ab foeeignamittwy Jd G 18

tabl t f th at d ph
hi 1t Sroon JBroHfECRrELLeRIol B R T Fr, n bR ERE b seume o, 5 or

| ess of tlsuxelgfebecpeddbyea phother easpéotich es@sdtidt e regulyly reflected

light 15 ¢ ion syste |nthef|rst embodi ment of the invention; FIG 19
isanill GE‘FFE%P()H f% s ' hG SETWHRAY d6FG§Ebftf}eaébn©ﬁmpérprmtrmmqm the

first enbegdi FBALigh hiEte VG malsh@r 2R rbendt 96APEL f P e SHQ dx{kq&%e d by

rel ati onshi p between an output of a defect in an rndentation
the 20 phéhoipepeptépnesershrate.the reqularly reflected Iight reception

Systemand a di ShagceabRb EenaR HBGNELLSLT SCALALNG FEd N Ang g head: I GS.

21 are illustrations mat | ca S ng 4a
contact staspebtiomesubberabstis 2bso rémmrsﬁedarfmr rJJLﬁ:rrJ.Qﬁ(ﬂxtt he inspection

bstr at d_enbodi ment _of th t FIG 22
Vst ot PRRLFERELRBLPRGEE aiehelin Ao HO UL SH A « he | nspect i on

substrate with respenisthIsdae RSt &ct i Hramd | 0N LAWY, | THhe igecond
enmbodi nen of 3{(_)]_;] invention; FIG,23 is an illustration for Showi ng a
n

resul t _of dBted PREIFHME pkF FARREP RO td)e SPPaxmasie la¥esnefeabodi ment
of the ! NMegheoDe Pécording medium as finished. This serves a purpose

of preserving smoothness of the magnetic recordinglneaium. If
this lubricant-applied magnetic recording medium is used as an
inspection substrate, the inspéction substrate has also
lubricant applied thereon. If the lubricant-applied
20 inspection 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 preferréd 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 ié 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 24 is an illustration for showing a result of defect inspection
performed at step ST4 in the second enbodi nent of the invention; FIG 25 is
an illustration for showing a result of 5 subtraction perforned in the
second enbodi nent of the invention; FIG 26 is a flowhart for show ng
steps of manufacturing a magnetic recording nmediumin a third enbodi nent of
the invention;. 10 FIG 27 is an illustration for showng a result of

the i nvent i on;. a X result of
mventi on Ot PRI, DI B Aotk P RR P FE R oct

i nspect i onagreetf e pedpattgtapiSF2Mnfaddethbiped 1ta-efiatdigrstiolaybe

invention, _FIG 29 is.a table.for show,n result of enunerating defects
with a tu??ﬁ%ds?)%‘érseei%lﬁﬁ ta%asr'?oﬁﬁﬁd’ &agﬂ?td'g:@ﬁ&é(s t8r thesinsRBChEIPBsi ti on shift
amount of s@bsrage Orehes prafvdrtdsry deleehedaly arr egul aakyepefl ected |ight
receptor elenent. Rin the third 20 enbodi nent of the invention; FIG 30 is
an il Pust}PEMRFIAN SREFLRG ArPBRBINGCoatBRiRat paPp &roPAedetinoffie third
enbodi mar}ﬁé%{egf@ #iqention; FIGS. 31 are illustrations for showi ng a
result of observing a surface of a conventional recording nediumafter 25
magneti c transf efhe Finyerg2iarns &l s el dtes dleowi mggaepit tnahhEeronventi onal

magneti ¢ recor di ' I Is. an illustration for show ng a
resul t ofrﬁoptclgcga yrgamcgdaiEl reltfrai'LgQ:d(ifﬁsgﬁatp:eg?l:é:fé:(g1 %lyo rsgs? naorﬁaf{-ﬁ%rsurface of 30
t he magnetn@ormedorati mgnedicum @hier metgoetspedirfirsflay usepeafmasedrby a

R T MR TR T s
PREFERREL \R(D! iVEES t ibhe Hyolthewiahg vwai-endesaeiibae peef ef reseepbodi ment s of
the Tnventdqbd! M S¥oamat i S15ra 12028 on Ehe Shacneere "Elin
pattern on the master information carrier is transferred to the
~magnetic recording medium magnetically. In this case, the

15 surface of the master information carrier on which the magnetic
film pattern is formed is brought in close contact with the
magnetic recording medium, on which in turn is applied an
external magnetic field to thereby traﬁsfer 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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Magnetic transfer in the first enbodi nent of the invention is described
wth reference to FIGS. 1 toll as follows . 10 FIG 1 is a cross-sectional
view of a nmagnetic transferring apparatus. In FIG 1, a reference nuneral 1
i ndi cates a magnetic recordi ng medi um (rmagneti c disk) and a reference
nuneral 2 indicates a' master information carrier. A reference nuneral 3

i ndicates a contact surface of the master 15 information carrier 2 which

comes in contact ;i th the netic,.recording nmedium1. In the contact
surface 3 is formed V%J{‘/Tee%c}e%dé‘rﬁieﬁg%mmae?%i%heﬁahﬁe‘ﬂhﬂhﬁﬁ tane’ cent er
of the maekeernaflaiagidtic €acliels dpphietinis taBHAMN (BN fiﬂﬁf%rtfq:%\i% depth

is set at Sumar so. Areference nuneral 5 indicates a boss I xed to the
mast er i nPorhatiSoN2east+2e5d Peforehand darkeatid Bhe st medhod siuoen alses

i ndi cat es aamaspper intabhet { &k é&pppéfim'éﬁ%é@%%' RGN di um 1.
The sgport table 6 has, a vent 'slot 7 f%)r med t her eéleﬁlc1 ftgfr%ful@gwgrrfgeai r

t hrough i 88EeEht Ehspeqt it apprepriatelyl tS thei vagest bicphks aganisfeaugh

whi ch air 3385 P&t t j i.ng, redi um 1 _and _the naster
i nf or mat i on carrier lZﬁgmgéﬁjéuﬂs}tese gﬁg&g gg"l%gll%ﬁtqf:sg’sgﬁpakeél}ﬁb‘?é ed into
t he groovBagnptbeinkadradng BedtEn behwseimp hemdévi,nfms ¢hEf £OEe anwrFRral 9

i ndi cates_an_qQLr. let, for exhausting, ajr through the passage 8, a
referenceoﬁutﬁg%af‘ggérﬂﬁt}%ﬁi%Jaqré%?a#]%n%?ré?l%m agqugpdedice nuneral 11

i ndi cates an”exha@het inaérneidnrrelatedldisy exhpupddn afysQlelotidnl ef erence
nuner 12 indi,cates _an air supply punp for sending air under pressure, and
a ref enggtﬁﬂﬂefﬁF A I e‘ls)e%/ﬁ?é;’ir}g SRFHIYR-30 T%evﬁlle\?iéoﬁorlséénarol li ng
ai r suppl MasTbe fhfommpldn KR ik | e dANY &g, Wel Q&e?ta%e”@h%ﬁ hilter to
pr event fgrglgn atter with a size of 0.0lu mfromentering the pgssage 8.
A 1 ef er en€el AgheMBPeLA JoRdt @ A Bagoe ki aylby mrkos fhsl ah ngfommabasher 5

i nformat i 90gEAT M red 28 of ¢ K& thaldRe; j ' uni for. this
pur pose rraygbe an ardhesi Se ageﬁ:g}ﬁettggogﬁ,zgggggﬁg&m%ﬁmﬁ'FIg&i’éﬁ%%t ﬁgcﬂaster

i nf or mat | ®h agpeptable nagtée lnfokad tibnocghr ket hscempl dydd, howsedrin the
hol di rg 4., t ., t.he hol di arm 14 .is positioned so as to be slid
by algui géﬂén%%bjéé:uélﬁ%ﬂvbelgjité'aqu\?q}gW&?gwatlhzoﬁ(%gnaﬁ%@eF tMa¥ohRver, the
nast er i n¢angiet betweanr ties mastey befpomationehiale roghd the MahRgtike -

hol ding arm 14 but al ﬁo itting an outer periphery of the

ob fox, exanpl e, f
boss 5 i ntSCEFAHh&E }f/ff‘?&PytEFéit g?ﬁ Preughiyiat icdosecsParagtnesthm 1. In

15 ‘such cesdiseotlide. bass thikaTasesh a2 delreRe aucihawnai pifl @auéeéo?§ hat air
present between the magnetic recording nedium1 and the nmaster I nformation
carrier PRSI Shdle dPT61IPeRRtES T BIRYr #9S6UPLHr 60GHT a0Motld 51 f or ned

in t1he OuLinderd PREEYdOhq iR iRASSE Per 2R MR e B SR Of This defect. '
i nhal i ng/ conpression is déescribed with reference to EET i Ro X T:I.I’St, a
step of skpdiathorinppesdsss of conpression is described with reference to

FIG 1. By closi t h . r% ening the.air supply punp 13
to then aperate #}Eee %&F@éuggﬁbe%g%gl é_tgl&? ]?(gr f m%\%egbctﬁ%c%ggb%%sage 8.
Then, ai médiwertcamwdng &e tbepieseedivhr anghutiss veatssé®s Jras shown by
an arrow A in FIP 1. Thiﬁ.cause f-air , L
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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conpressed through the vent slot 7 to press the boss 5 upward and then, as
shown by an arrow B, is conpressed into the groove 4. Air thus conpressed
into the groove 4 is spread therethrough 30 in a radial manner fromthe
center of the master information carrier to its outer periphery. It further
goes through the groove 4 and escapes to the atnosphere froma gap between
the 31 magnetic recording nmedium 1l and the nmaster information carrier 2.
A rel ationship between an elapsing tine and an air pressure of a space
(hereinafter cal (iem)spa@@esrmgtmmecheoxstmmuaﬁm&d RggAedigm 1 and
t he mast r rrd.&r 2, s shown in 5. AsshownlnFIGS
when thee{ d%]r%sesd-st“fwﬁ31 ftseercdﬁ;dsl Iseggraltﬁg gFP“‘pF’é@s’ﬂ?ét%? space S

ri ses insitraﬁmanmm ydrmer;0kndl kpa and then is kept at a pressure . of
130 kpa for an '{}; rval of .one second or, so, which interval 10 corresponds

to the above- menti OnestPRINIFee i8Rt FaGRECTE OReEBFUL Agorethem 1 and t he

mast e IrﬁdﬁﬂﬁﬂﬁaﬁbﬂﬁﬁWm3§he%1QfQe%%&@ﬁﬁbeﬁeﬁﬁgﬂ‘Qﬂﬁh %Qﬁéctln this
enbodi nent, when the naster information carrier as been in close

cont act vHsrPet%%gﬁ?e?Hkt C8c $1Gi PFersrapafam magsetaq: seecoyding nm
i nt egr al Ineddin @ Heh@ 2k HierTeB? Hgg%es%éﬁcftsé’é%é?ﬁa{}?'t g arm 14

butts against the |ower surface of the F di stance
can be c@}mqlgdrgéoméengtmeeimgaetuccbee@mshmgym mmai:saed dthep Jrast er

i nformation-carr e p_of coecotactl peans of
inhaling. is desfcrllbszd: y?ﬂ)élsc%\k/\)ge %ﬁesg Pr§u§5F9Cgh% ‘i %ft%ﬁfped and
the &0r sausled byl magh&tn.s traaederThad, 1&5@09@'@&@%@&&&%% ch has fixed
t he magnetlc recaord méd i,um 1 the eto noves downward by its 25 own

wei ght, S8SPRS e 5TeEt| 8RaERe MRIRRE HagFREPEIING dref i medi um 1 as
fit int Omli@ulgmnlﬁh@ell’eiﬂéberﬁis éﬁlonThEHe ﬁél%a@iﬁ%‘&@tcé/ﬁb\é%ﬂpéida%cgpened to

operate the inhaler punp 10. Then, as shown by an afrow C air
the vent 1§ dhermagnefhs secarddRAVBEeArodeci hatapparatughe groove, that is,

30 in space S i aciloraigynRusLAdatlreughad BADDPLIRALAS NS, per | pher al

slot_in the magnetic recording nmedium1 and t te here that the
grooke 3286¥s-pentégnedddedecheinaperhber methghefor of Madynetrst er

out or moSToRer  Bhdr A HaL e Esbho Rty ke ot BENaRh WF iseRear i er 2

and t he wégdefectr enepdcngonednunhé pre—tmmﬁéms&g&mﬁlaﬁtreﬁ%ngll over
the circunf.erence i s encl os and its 5 pressure

efore
becones I'SR&P™: FXH t?ﬂe 3???08% qsc? &QE@?GFéngThg hat i the &Sy nedi um
1 is, thenepeces pheshed @gaimatbdhe rMesieek izl OF B fi £aAdRctaddy an

at rmfd)her Inctgcreesggr%r%gsfer magnetic recordlng medium is not larger-____ '
than a predetermlned value and, if it is in excess of the value, o
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..Adefectonceproducedcxlthemasterinformationcarrieru-AQ

would cause a similar defect to occur in a number of magnetic
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In FIG 5, an interval where the air pressure of space Sis held at 30 kpa
or so corresponds to the above-nentioned 10 cl ose-contact state. Next, as
magnet 17 is noved in a direction of an arrow D until it nay conme close to
the master information carrier 2 down to a position about 1 mm above it,
whereupon it is stopped in the novenent and then turned toward arrow E by
at least one 15 revolution in a direction of the circunference of the
magnet i ¢ feeOtding ridialprobBakelSond ot Lde. HRmar, 4 ;QUs giving
rise to a rragnetr}f% fiel dﬁ%ext er nal f?el d) ngggggg?f/etf or tré’r%’i%ef?‘gg Thus,
in magnette F BhiderPreemmgfa ig1arst aasiingt2ohisdi dfm defectavakeed in

only cl os@etcft s I} J | ans o that it has no_ | arge
shift i nsfeur ned%ﬁggu%nﬁéf‘?gt%}bsﬁetl cﬂ%r{r g’ﬁs?é)r o ﬁdr_anﬁﬁtgrnﬂggaptlc

i nf or mat i C@ERIngrmexijum,ddthe [perbasistsh imsfperesc @ehbehEr CBhe bnh@b8r as

foll ows. £, Fl 6.schematically illustrating a plane of one
exarrp\?lz o%ﬁ%/h%r %g;ég?f ?:rr]1 SEnEeron-Tary ng ]f?lrgfrsFéWéla Pég?@ﬁeﬁﬁl%df or med
in a rougueadi®d itannerin exoesshaif the baedebrilgedBsh el NEREMALI ON

carrier that i side syrface thereof that cones in contact with

2 i n
the ferr GHsyiet CSS%Q?S‘[ HRE OO0 REQCSFSSIRE hAgAEPie FleeordvaySered um 1.
Despi te tiref Mediri@tios theh Usd Rt 10RT %Flﬂa@@- ig \J‘i({hGan%)Eﬁe:?' ﬁ&g\#a%&' on 2a
shown in FIG 6 is actually formed in the contact surface sho n FIG 3.
33 Por tiiP e Pedeun B then trar 1quRs faferGingpestéhovagasn expainded in
FIG 16. Ax showyd nainn +HRe S Lgn LS e attern of
a digital inf o\ran%;dt irlda?ggrg%glant gh%epr%gg%? g!ﬁﬁ%& Kéfun%’gn% %cp‘?%g%%ji ng
medi um 1.demgidesx &igitenoaadBesaspodnfloentdats auvess pondhehioga Poetlior mat

record is.f S i nf.ormat Lon pattern~ nmeans of a magnetic
portion frcé' geg?ggﬁfg?r%ﬁ%%het@ég?h%ﬁef |'??‘r‘ft?‘?| lé’t%’ﬂriagrlﬁnsﬁﬁﬁﬁl? afan

corr esporims previeme edi dirbal hanfiaymat nen degest. In FIG 7, a hatched portion
provi des the maghetic¢, 10 portijpn of the ferromagnetic thin film In
the master inf o%rrgf'lirgﬁeﬁag‘?&? l%’hg%g%f’ﬁ Q‘FE?CQ W@eégﬂgy‘e’a?thﬁdtﬂértrack
lenglb diaresdheni c re@oeas nhfed Wk 8ekoshgAgIto ehd HAGKNRY oRE YO (EEGhaNi sm
signal, an address information signal, etc. in this order. Note here that

t he nasté"lhe”l ﬁf@Pﬁaf’!fén pattern shown in 15 FIG 7 is just one exanple, so
that its configuratii@Rpeckayeut, d_@'&f@ct?b@gg§59§r‘bf‘§9er?@p&ﬂga{ 'nggfg-l- y o

according to the digital information signal recorded to t gnetic
recor di ngyrﬁé‘éifﬁm mpgpegignprecrdhpgenpdinncastgimmtly drikelispa hard di sk

drive, fiielidubglebenaecsignel | Rebeielfeds ot mdRAEIIL dd IypL0 of a hard

disk to then recofd the tracking servo nechanism si etc. in a

pr e-20r merebisedsérrthigne bf @ mereg ddingnakditm witth raspase, t ¢ e fleast er

i nf.or mat i, L.er ording to the invention is used to record in_a
transfer lﬁ%ﬁ%&rﬂgﬁl yggﬁé ref erence signal on the nmagnetic filmof the hard
di sk. Then, 25 t(hi$ batdgdhgkai masbant £dfbrmi o addmete0fid helalid ve. The
tracki ng.servo, nechanism signal etgc. may be recorded in a pre-formt by
utilizi n§°8£ﬁ§§n8%?§ hﬁad%?-?ﬁ%nﬁﬁ?ﬁ ‘B%/%‘Re%l’r‘? Ve comt e gis§H Wh & i n FI GS.
6 and 7 ifinsbhed witle dyfeet $86beabibh fd Gheh m3Gnd6i &AW tiraddf@r 8, .in
one ﬁl n surfgce of ., a dl,sk-sh%ped base plate nade of a nonmagnetic materi al

of tf1e n@St LPIPHTRTHER i D tdr PRELDONSA MRARAT 1€ PLRaPREVCER FleddiSses 2¢ in
a fine amhayeRalh€bPmbPabn COAFLSOPNES 19 e IHV QIR QR gRtic

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 recess 2c is buried a ferromagnetic thin film 2d, which
provi des the nmagnetic portion. The base plate 2b is nade of. silicon,

gl ass, plastic, etc. The main surface of the base plate 2b conmes in contact
with the surface of the magnetic 5 reco, x~ding nmedium 1. The ferromagnetic
thin film2d my be nmade of a variety of magnetic materials including a
hard magnetic material, a sem-hard nagnetic nmaterial, and a soft nagnetic
material as far {t.] of,. y&coar di the digital jnformation
signal in a trang?‘ésr %%%%&eé?tp%lﬁé aeghnla’gtﬁe'}cpq’%s(? ééﬁgdioﬁgth@d’r'bi% 1. It is,
f or exanpheas®eed Coyrreed ehaGesyl laoyds, etc. Note here that although it
depends on a bit,length, saturatio netization of the magnetic recording
nmedi um and a fi f%ft%?mgoq‘ Cierfgeﬁgﬁéﬂe&q%#sp% PRi BRAess of the 15
f er r omagnedste-t fims féd md s 2 oteadsE i R iaR0Uha59 49r500 nm when, for

exanpl.e the bit Jength is about |,um the saturation nagnetization of the

magneti ¢ TRERT P W i U RS0t rangies, magaethe rétekdibng of the
magnet i ¢ heyaim @o £heh et 6 t1ROUY Y AR é”a'eiﬁc@g:gfgrd@cped]gh £ Not e

here that in such a recording nmethod,” to obtain a go ecording signal
qual i ty, TAEIYrEDI TR HAT Sadkiun dyetdict daasdemnghepi zed uniformy when
it is recorded t IS, O n ; p e f..a soft, _or sem -soft
magnetic thin fi m%fios\?i es%'afghg ?gﬁ-égﬁag%%%i%yt%lﬁoﬂsl'm 8ﬁaf’hésna%ter 25
i nf or mat iragreslrid secoptiing meddfuer b lay thlchedpign deFact dewipdicd offegh 1t such as
a hard di [ i_f demagneti zed using a DC current prior, to recording
t he g‘iggnafé(lhfg;%r?g Ohgé%égelrn orit i'dhéc ??T% é.ms#?er FEAtEWRRY WRen
descri be detetheatitberafinohact be intgy 63Dt b hel SRS tiakkQRERIN 0N s KA €r 2.
That is, a 4 tgr i nforrT?ti on carriey rE)rovi ded with .a magnetic portion
cor r esporftli %%F M & APSFfft TP SPY P! F&F ek BaY RoFgrA§LREEASEDdf t he
i nventi onit dnobtel s doyitherntfget8d Tha ﬁm@@hé’éiéiﬁé&%ﬁgs&!%&ﬁ&ﬁ o a

m

silicon sybstrate, exposing and devel opi ngt‘t he resist fi y
phot ol i t Hgbernasmjaﬁi}eﬂsfef%f Be| Eese 1mahast ing negk dshpe movesbtofthm
el ect 50N ReRIEH QrishRicRlnPahier Aghlin SbCRRRE Lt Ry didadlEhidid g, thereby

formfine 5 irregulfarities thereon corresponding t .ormation signal,
and buryilifrestaoneddsg postrtosangfieri staheén fThen defkctofirGpesttd.orby
sputtering,;wV ¥\ [ jan il antation, CVD .plating etc, Note
ore that e T he T eut art L TRas T B o nER e 16 Ene FRe A TRy e
mast er i fhartnasiednicatefert nospenityobyinhilse peshed rbusfaksotdye nfor

exanpl e, .directly form hem usin | aser beam . an el ectrqon beam or an
i on beam®or t%‘% r?ég‘ﬁi ﬁ’irné.gf%ﬁéef‘ r|8%tﬁ3u§ﬁ|? ‘ﬂﬁ%gw%rpr}t?eﬁeaiqg &5 ocedure for
15 t 2@nsergniend ct eetbedimgnedd tur eaortdien g reedirdis feans t 8 Or4vd itoratsi gnal
t hat, cor,responds .to a tter hape forned on the naster, i nformation

i Sreestsrrrbate ot ngyat

carrier 2R POPEr 5T FP P2 12 R ¥StCOMF AR Mt B¢ hagnet 17

as positiowhed.ngar it expwmpee that eCOREBO Y YAt Ae AlRHME LAGHaIY e axi s
of the magnetic 20 recordi gg?rredi um1l ,as a rotary axis in parallel

therew t O EH8TRngA8LPEtr ERF di RE AEdF AnFATPAT FERTh R TAGED- 2n defe rection

bef or ehang shawn B g : 9 st Bl d zatdion) 4 , as
descri bed g %\?gtigt hé ﬁgg?e?ﬁiﬁ%ﬁ%rﬁ% I:I%Ile %%%%Ciej?{dz%ﬁdlﬁ glﬁle {eo t he

magne? i c Precranagenedtahe 1anddt st sipet o seelstHorarmfego saatiep bdei n cl ose
contact E::Q‘%E%%t&r?d].QCts turned phase correction so that the two turned

phases may be coincident with each other. This turned-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.

23



then, as shown by the arrow Ein FIG 2,' by applying a magnetic field in a
direction opposite to the initialization direction, the nmagnetic portion
(ferromagnetic thin film 2d of the master information carrier 2 is

magneti zed. 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
predeterm ned region I'b of the nmagnetic recording medium1 as superposed on

the master inforImtiiog £66vé cracsolNpirey ey & tdi@tfetr%daéégwcﬁhome% in
FIG 10 indic %‘iopﬁ?a direction, of the rdélgnetlc field of a magnetization

pattern rEeeh T{ HePTRRfAt I aeTdidrgefeanum FHraefirEh§$@r0fraa1ner
Thi s magngs f2at | it QEHASESSH 1 ich SNQM 'ﬂégﬁ'l@rl%lreﬁeétﬁgog“g el t, the

magnetic portion 2d is nmagnetized by applying anh externa netic field on
t he mast dR2gne okGret ¢ RE &Y imgd immy &ihigno dgighti nScbppéledntherev\pth t he

magnets ¢ 1 ecor di i e A dnc B0l SRqiit I LRETELLER SLgnel gan be

recorded in a-: ferromagnetlc ayer 1c o the “rra icre um 1.
That 10 iscatteredhdtight hﬁerhaerilaiearamhe@r a2readg|.ve]hebytufrﬂéﬁi plgase the

nonrragnetclnp b@eetéaétaetaepcgbﬁechce %tté%g gélglngg Zgaals o regufarg o§ragnet| C

thin filmin an array erh t
pr edet er rmmfé]chcrﬁemt riﬁtglm:ndegeatedA whigitetiiszabrors s e i A @.eiéﬁﬁwmh ng to

the informati 311"8'— nal g Ef‘ ster l_1[5Lnformat|on carrier S

magnet i caltS £83n &coF di e Remsdhle £A ﬁuﬂﬂ&%fer |
manneo. Noierdied eHdate tdte: ﬁ&xtstp%rc&l‘éh bheurBeler information carrier 2 may
be recorded as transferred to the nmagnetic recording nedium 1 by any ot her

met hod, for exarﬁﬂ@rwmeﬂm%h@g Pretragect REPPOEL | bhe 2eunhedd the
master | t feareland ,agd b ng-t he

i nf or mat %r%{%r%%é@{ it Szp%%lf% g@gsgncgngggge\% %#‘1&%‘1 o %nde%?% recordi ng
medi um 1.deBeatisds qretth‘@d h@ISS@ Oft heghqu sratteoadsbynthe ceagroet ¥ecor ded as

transferr 0 IG 1.is 25 carried
out again ree(%qﬁ&lt%mw?wg%@x aus va e&% 4@35?‘6@%& TS MERE S a%upply
val vé513 tile (tpmmedi—ma(s}aecareetheoalma;s&pqolppr[f@meﬂﬂusi'hgnscastai‘mm by the
arrows A .and . B, ai N is supplied as conpressed as shown by the arrows A and
B, sotha]tgc e dver information carrier 2 nmoves integrally with the

hol di ng arm 14 3Iandiidierstogarther phefdpped aypéaeg hethe hol ding arm
14 butts agai nst the guide nenber 16. At this nonent, as shown by the arrow
B, air i<WHAH RDasenm50sESsdioRr dGgReLREIEEBoIR @ FRENRBPhagh@leénter of

the. mast &fe AdHOLERECRRACBAI LRE Bads Idr 'ltl%_;h‘%mrgbuﬁsﬂ heLy18t06q idy @ radial
manner. If, in this state, there~is an abrnormal “protrusion or a foreign

matt 8P orsaatd erest Bt ther fagaesief reperding anediumfwremtlightcdrs i er 2, o
rgggfé: -f]ga‘ﬁ#gg_letg:néﬁéf:éb Wi 1GALE 8% QUhe PIRAYASS nd A% 1Y LS HErgNetic
turned-phase correction for the defect detected based on the
regularly reflected light.
In the above, the following may be a preferably aspect.

25 That is, in the step of defect detection on the pre-transfer
magnetic recording medium, the defects on the pre-transfer
magnetic recording medium are counted. In the step of defect
inspection on the post-transfer magnetic recording medium
also, the defects on the post-transfer magnetic recording

30 medium are counted. Then, in the sﬁep 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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The followng will describe a nethod for inspecting a defect on the naster
information carrier according to the enbodi nent of the invention with
reference to FIGS. 12 to 20. 10 FIG 12 shows a flowhart for showi ng a
defect inspection nethod for a master information carrier according to this
enbodi ment. First, steps STl and ST4 in FIG 12 are described for

i nspecting a defect on the surface of a nagnetic recordi ng nmedium Steps
STl and SpdsHseranpebli : Laspect | appar at Wen a

| aser beaﬁéi s appl i ed~trgé1 %éé@‘g%éaﬁﬁ%?‘%ﬁﬁ%jgég ‘ﬁé gr}‘?\?eggV‘FSebhts% @Sgul ar | y
reflected? Fgftlor e aspetheispme asceadhmthtex,t haeshepessSide@ideisc. of

h def Thi,s L] | ] t tect_ the defect. The defect
Tnepect onrabpor o Hadtese’ KECRHEn e TR 9L 8 M uerrned 20 as

fol l ows. PrEeregsshodecidies defiectit ispeconon apnay Alspesedodlidest gps ST1
and ST o}eﬂ'gi &2, LN FJCG 13}‘1 %1 reference, nuneral 100 indicates an
i nspection su sYFaY WP ¢ RAEReSrand t i dasdision Blroggsisang.-pl ate a

Ni P-pl ated | ayer IhotBet bsk&pSshe 0fo 2bodP@ditmalP i Mrfodh R g\f%%i R qof
deformation, a ref T ence nuper al 101 indicates a |aser hbea St L ef system
a ref er endePRofer al PADAL I nt R athe IR R e fpatefinspeet ibngbh Eheept i on
system aptreterenese NulRimlt ik03 B AleRead: Sk A8 IRk LegeRbion
system and a reference nuneral 104 in icgt é‘grﬁé ﬁ(fg%lgcq&noggsggrrng%ganp\ | aser
beam i s efft3 QEfaImahéheapse-bsanséart negnelyist erackdting teelismr face of
the ijspeskt PAcSapst raf &4 sstq?c& e Q forma | aser spot thereon.
A rotary notor and a st(racaqeght- |anf ri ve':it Siglrs FSEJ-EHOPDS}%E%;JOEBF | oadi ng
t he i nspetrdnsisubsignatd c38ecotddnamediper al ed, FoailtiaReoHsbymboibher eby
on the surface of the inspection

scan the er in.a spiral mann ) . _
substrat eéﬁil%b d e?? g{th%? eg?% Y sg:é‘fté:@tr’s%rr?rt Ragsgktacesrding medpunt ian
substrat eedfpctidit. | arin, SHet the S rede roREChe! j by the
scattered-1ight, reception system 103 to thereby g%%:glsﬁggagg’feg%%data

si gnal . R& 48P €M Fagrgiic iroorelisohepdhumnd, ths peeeesed by the
regular | ydd&fdear W@ thie@ht h& 65691 ¢ h SYHAER92n JPeafe Qx{%‘%te%?;r gﬁeﬁt&' on
gular ec

system are thus provided so . as to accommpdate re y ref Yo l'i ght
and scat tRfSt 1aNFHe r agmiedt caxe coirdiage mediinm| agdit that emsitlye wi t h

di f f er entpglaf 8GL HMRES SQ4 OPL] : ch.as a_filter,  lens, etc.
axe provided to recel vga@bgggcoggez%?é%gét @%‘g‘hf‘%ﬁ f;%Festa@Et@ﬁ $3ght and
scatt er edPliieght ) I6f 85 o3 ermslult Theyl aght théusanegceheedrbyethesgecides

phot o- 1 eggpLd S LS. C rted into the 15 cqrresponding defect data
through a pﬁ-’ec@igte ee{%ﬁge%l%isﬁecéaﬁaelé}%ﬁeﬁéﬁm hﬁﬁtnc{ ge%ﬁétdgpﬁrﬁ?gc%%%or I 04.
The @6éf ecttheatwel sei, grlzlcitleys thhtaihedavheneeach phot o-reception system
recei ved the |ight t'bs stored i,n a nenory.address that corresponds to a

predet er mi ned uri't 6P| €37t H'2F c8rEfat Heldicsie . Theismethed | refers

to a ni nuisessguar pobaviog nfbskat ash abf T RHetrRdi §LaNCheFefedtd Adli Sk .
~circunferential mnute distance ~ 8 . For exanple, Dr =10 ,u mand ~ 8 -
0.125 |f SR adveptagaens ot abtaiddmmcifodetatted taponpahet ctyp@®havi ng

predet er ieFedtkeqed N naiii vh Udd Aol HATRSENITHAE 5 @ 4R %'é %I'aiﬁé,ytgf eC&r}feeCUt Ive
unit regions, it is mstook to be a nunber of defects. such, it any of a
pr ed®’ er hesheruber defegtiar aseeanaabacenal apretidrsiss: iar vivmh gtef ect  dat a

is store y e C d i r.esses,, .lhe . process 30
deci des tagq:ggngggu??%gnggégo?ggggﬁﬂtﬁ)ﬁfgﬁe’\!}g%gﬂgasseé's zfrlP S i'f° b addr esses
or nore &féecthvectechvmoladie ipr vesbsngethgmagmettibki segs odpsg afecddst esses to
be one d%%eg%._uyﬂ% ethJg defects of any type are indicated in the nunmber of
groups regardl ess ge 1t :

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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of their size and shape. A position coordinate of a defect is defined to be
a gravity center of a groups of the addresses that are recognized to be
consecutive. Note here that the defect inspection apparatus has a 5
function of returning to its honme position when the inspection substrate
100 is | oaded and unl oaded. This operation is performed by a rotary notor
(not shown) for scanning the inspection substrate 100 in a spiral manner.
First, at the step of ST1l, the process inspects a defect 10 possibly
present oweghedsnspést pdnralbsyraf ecdffeoit prdrald it ixedilte d idsShonet at e.

Next, at taE?a Sftegﬁ of ST2,ttEc§m{)r.ocess .caonfirnms whether' foreign matter is
present of-th r FEEECB P P iHh EOSd cfubBEPARat ioD 9h anee deflestt st at e.

€°S
Speci fi calshppobetietgnoaal seit db dts JrnaRAe! @He0g 4 Pt § i dstred Al dyagpect i on
substrate_ 100 usi ng a_gubl icly known optical défect Ynspectl on rreht od. ~In
this enboBPREAFPtsGEA*AR- optical inspection apparatus is used as to be
different from but egusvedant therdefhgct ddBRect |9, ratus.used at
ST1. The process sets a forei grs{oﬁa?tgr 2§ dedt ectl o%thP§2£$eav'gl%réPel ,umto
t her eby i GBBBEt NaKbRGert flmadtye wertedinwilehgahsozevafcnatdsserl lemstthan 1

, [ t [ ti bst Lt ' | t
o1 i nspeti o T BRLER < ST GRTREEr oFNei TRCA ST % B APBEOVEKGer . the

process déoi deSetheinsppecion substrate 100 25 to be NG (rejectable) and,
ot herwi se, K (agﬁept abl e deci des an i nspection substrate to be
¥

le), If i
rej ectabl e, the processs %%’ésr%]trﬁat?%c%laeénqqqetﬁﬁ decided to be even after

recydlCed, reberihsgécepoodsetisd gt i HIeesd whilous s nbhaqbir gt -state

i nspecti oa.sgbslglrat% 100 can be 30 inspected for foreign matter possibly
present tH&PEOR PPT MR et GsRe e R Mg iaR wryhichudipiatenmphgonhe

for el gn maigea1 ofs Lhegsele §aar Pit At ddSlecd bt @nen3BBGLLABNYBFLEAl e 100
from 40 bei ng, attached to the master inforrmation carrier 0 dammge it.
At ST2 al B3gneheC derasterndpadiatdipchppdraamagneet whesdifior perfiomeipgsi ti on
like in thgecC ; T f QT3 the paster information
carrier 2 a%dfiéﬁ%&?}rr%sr&e aotd(;lml%grrll p%&eﬁ%ﬁt&gﬁbgﬁr gf’g @66@% fPfflshed wi th
def edtd i neparet bn eeodtingmedinnc| oShicontgaetwict h each other al nost in

t he sane . ibed wth reference,to,EIGS. 1 anq 2, That is, the
contents %\géeloﬁle&géfréeél\?ﬁf%l&@ é?@&ﬁal%&? 16 FE&F P‘ﬂénﬁﬁgnﬂ?}é ?ecordi ng
medi um 1 dhokwshapdd GSgnetiantkcbidinepkaced daywhhenithepestbeRatubstrate
100 in the, first stacﬁ)e. Then, at .the ﬁ}ngg)éof ST4, the process inspects

whet her. & tEH2LPIEhr AL éhmaghetiie & t§erpheli kRpaBasbRr substrate 100

in the seroférmdtich Alrsiead iSThagrReGichiladl k¥ahBeeProgess é%i@%pects
whet gﬁr a defect is groduced on the inspection substrate 100 after the

mast é0 i AT HEATON LRAFILNDekse bt BUGHN FANEFBl @ fcbhe &c@aliiny seevo -
first-staie-ndispactdin 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
I'nspection perforned ' fal t gl egl} bstrate 100 at step
STl and F,I1G 15 shom@%ﬁ?&lthg?nggegﬁ ?ﬁgpgg’%‘?gﬂé%erforned on the
second- st at e. i nsPextd and wWidieravbjeodsakssiveplST4. ativaft&Fes of the

25 invention will become clear by the following description of

preferred embodiments of the invention with reference to the
accompanying drawings, wherein:
FIG. 1 is a-cross—éectional 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 &iew for showihg a state

where the master information carrier and the magnetic recording
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25 14 and 15, a solid circle (1) indicates a center position of a defect
optically recognized by a photo-receptor elenent of the regularly-reflected
| ight reception system 102 and a triangle (D) indicates that~optically
recogni zed by a photo-receptor elenment of the scattered-light reception
system 30 103. The followng will describe a step of ST5 of FIG 12 for
deci ding a defect caused by the master information carrier 2 with reference
to FIG 16. FIG 16 is a flowhart for show ng 41 the step of ST5. In

FIG 16, RL6iardas&7ihndi e ecl. i nspectign result at_ steps ST1 and
ST4 and corréspoﬁg téhF?%}ggglgogﬁ%EES‘g}f%}%p%%' \%ﬁq}ﬁ’f it Hie fgSH nent . At
ST8, the pmbedimedst eft the $hivéntionturned phase of the inspection
substrate in 5t d ct . inspection result at the steps STl and ST4.

First, as shown g Gs%s'st fig prlg‘tsets’%ar}slﬁé‘bEPFe%’%f”r%g"ecwtwﬁ smyifeee he
turned pha$etlmchasterpoaifbinatioy didie0bnt Mg dh st ¢ i nd-state
i nspe ion.{s_ﬁb@%rat es 100 when they were inspeJE:t edl fgraﬁlggéel?e%%tn%ﬁ%%r eon at
e

ST1 ard SYfa eAIENLC FREPFILRTsmeM bl ifethe £hest ctrdrodimmrdr oifs
provi ded whéhifhentoor; position returning function to avoid a |large shift
in turned phase of the magnetic recording nmediumat steps ST1, ST2, and
ST4: Al so, the fFFSt-Stidt anjhkbestramicuborr ahewidd a4 shapet sfranedsat t he

close coniacth9rsieP HboddnesO dHalhd rler'w%inﬁzlio 5 is not shifted largely in
turned phas€. The turned. phase, however, may be’shifted to sonme extent

owi ng to. conveyBiee 9fishe grapeciéonrsisty at @cl@@idhshis beugbuati ons
etc. qign r | . ' osition. To guard against this, preferably
an upl[g)er ﬁu%%fa% |r¥(ﬂc"|) tlr]'?l%’l ?ng‘seagpaéﬁ HIEF FGF Pgn@ ORF Gorkastti #Parg t urned
phase andimposhé i first rendodimadod fraie inkentasges of a shift in the turned
phase and the po@ ioe? .are set at 10 degrees and 0.5 nmrespectively. Next,
a step of ST10 i (%Er PR Sehematic s tyasieastenmhmina adel ane

i nspect i oft rerllekafbl8Tdr s fd<H8,S16 raRfa2ont 4R8Nk LLemM ST7 to
each other to, thereby enunerate defects of aeagﬂ %%%Pét%;ﬁ ﬁgl\%ekég%gr ned

phase shi FRWHMRNYRSr ddie dmYestdoarid a position shift of 0.5 nmor |ess.
Fromgnong themsuch defeehs eab8ndea! (ﬁfg‘?:ifs?f% jﬁ%%{%’}gd?‘t §¢t gfﬁ;by t he

phot o-receptor element of the regularly ecte O réceptrdbn system
102. 1f shch ddrediissdr embagdigmends ofesbei bodentibnthe step of ST11, the
rocess deci des h jf t n_these defects tp be a shift
gm)unt bet ween t edj'fﬁg’ts??t gaeraﬁq%ggé’cgsgﬁﬁgﬂﬁtsltyé?g B ﬁﬁo‘t’h’égs’{'}é% of ST1
and the 4Egicgeshotrstiat EIGASpEcandn? sithdiheatfd rat EhBogiRBnefoBhe | f there
isS no def.%g} et ect ed by the regularly=reflected |ight receptor elenent R
as described Wih’t he step of ST12, the process recogni zes a
scatgered- | i ght Rig.ed iien anedulusasadibhagersbhbfing iﬁfﬁﬁﬁfétﬁf&f erably

priority .is. qQiv to a resuylt detected with~~regularly reflected |1 ght over
a result l&‘ettg‘c?t %?}r\ﬁn%t ﬁ"@(?&ltlf“&&tl PghEPGheAvEREL® i esul ts are used to correct

a turned-phase @fIc.haodefseehn iThesteasess FOr LhowiAenslgssribed with
referenc%r%%sﬁgg.i%7the first embodiment of the invention:
FIG. 11 is an illustration for showing a situation of
25 magnetization processing in the first embodimént of the
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 showihg 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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10 FIGS. 17 are graphs for showing a result of defect neasurenent perforned
by the defect inspection apparatus on the inspection substrates used at
steps ST1 and ST2, that is, a result of the gravity (center) position of
each type of defect obtained by returning the apparatus to its hone
position for 15 each.of the nmeasurenment operation perfornmed 20 tines
consecutively on the sane inspection substrate w thout disnounting the
rotary notor. Fl@3¢.114 ardah7B1hdi h renent result of foreign
matter, that is,, a defect dgt;&e?%telggllg;%(ﬁgﬁp 2 og}?%‘@erbqoa} resé#étnto f the
scat t er ed d8EGRE YRSPecicinn srrépsmem ADStapcd T tn theCr andt BB odifahtof . a
recess, tha ths .iavdaktesh; detected by the photo-receptor element .of the
regularly-reflected |light reception system 102. Also, in the figures, the
vertical axis indffat&§ &svalfleowchart Horr atbalingi 4 estdpn 4 ddeg dipgpect i on
substrategl ' Lzontal 25.axis .value 8 in the
circué%fe?eﬁgﬁgggdég%g?agﬁ}t SPsSET 1R oﬁﬂﬁglegl?aEﬁl?%é“HéﬁétﬁiKﬁ§pection
appar at usenbedimanthof thbothventides Dr = 10 ,u mand 0 6 - 0. 125 . A
nuneral in the cgﬂigi nlg.}cat es the nunber of tines the center of a defect is
det ected therein. “i%/ @F&aFTRPRA e SheHdneehdesitdonl 0§ Baravitiese
figures, tenteévaif ansarieth) 68 tdds i those in the position
of .defects d tectgd by tﬁg}phot%ére?ﬁﬁ?%ggéﬁiggkﬁcgfdfﬂgm?@ﬁPfEWEB |'i ght
recept i onPEYEPERFE 030 aF HN¢ frepiedHaiVallbsw itheFiseBe 1M€pandiddD, that is,

t hosg odet egbgtrdye t he Phot Eees I t.of the

regul arly-reflected Iifﬁﬁ %ecep??on s9&?&H§f€gngﬁ8¥epg1886ause t he

phot o-receptor efEfent8 ¢fs ahbaBtatfer shomiight ansenpiit of siaheruidagdet ects
a portio i : tyl ttered,froma |aser of, so that 5 even:with
t he sanen%ﬁteeﬁgﬁttgﬂtgeﬁéé?€&%§a%oerghf‘ffgb‘-i‘%oqrb Pécigrfiez%r%?ssﬁirf%eﬁﬁ |

posi ti on @td thpodét dot exh iffir imonne avs &d Shiim @15 UBEL Yo $ RiHi<@dpesit i gn or
angl e of serlp %ﬂlﬁﬁPlﬂFati n t han by the photo-receftor el enent of the
regul ar | y-¥ 1 IRETEd 199 Ye B HstekEIrhaELY oFef lpebedrbiglyt priority
i s 105gi viescdpmt or espdendaireated fy skhembeduhanl Yo Eefhect 881 ghy. recept or
el ement over that_ by the scattered |ight receptor elenent for USe in
correction of a%{ﬁ'neicp piadd 1Adusfratden fesnshheinposerepnlorefy is given
to the restdtrdinties perbyrhd ine b ; | j receptor 15 el enent
over that by the ot hgr, thus rrglk?ﬁé %il%:ggoés?{sk%ﬁae ?13: J|)§r:61'§h§vlemf %tla%%’ur acy of
defect inspecti dntC-FIPE 188asebaRh af e siliawicly eonpiat honsh ilefleetwdarspect i on
result ofgpS ﬁ@@i . ck t here uner.ate defects
with a tur n-eE_)c]f' phastg&gtﬁi gzefgr%u%? g?‘ ?Beéggé‘éle‘g“ o?etree%'“)s/ecg ard'& position
shi f 20anpitcofregepsommedenkass iof thhosegdbs £Ty et filedtel 1ight

regul arl y- I e ight _receptor, elenent. In FIG 18, D Rindicates a
radi al d%%‘erfc%&)écﬁggel gg%\k}\ggna?ﬁea d%lfset&ncieggﬁ YEPBNA rBRIUMITHF TeHOEHAG hat * of
ST4 and Dedliumdiacdt ashaadi;rcunferential difference between them As shown

25 in FIG 18, :5& IS fzgund thﬁ a_turned phase shift of the inspection
substrate at thé&Crme2df 236f &LLUFREREEPPBNIPE Scherm e ldas Hwsddigon t he

defect |mspedtitannesyl 16 8f clbeoseoneadt SH:anhiithn THed icading i's
gi ve byﬁg%j ori tg@dem sion. If the same data exists over a plurality of
t el

case®? LPIFaFues 89rhier ARG 4w inspgctianssebs bfaphabe aeecerntd on of

ST13 showhbbBifibit 46 LBePEhTOREEGN; AS shown in FIG 18, the phase shift.
as neasured in defect inspection .between the phase values of the 94
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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steps ST1 and ST4 is 4 .125 degrees . Based on this result, the defect

i nspection resultant data of the step ST1 is turned by 4 .125 degrees in
such a direction as to correct the phase shift, that is, clockwise in FIG
14. 5 . Next, subtraction processing is perforned at ST14 in FIG ~16. The
subtraction processing is typically performed in conparison between a
defect inspection result of the second-state inspection substrate 100 and

that of the firskrigtlabg i9SPRCI1PAsELEEIE tfoﬂ'ogido%.&mfyﬁazrhe%@%-?—pffg; i S;I’lS,

the defect inspection result of ST4 Is subtracte
phase cor FBEEFBNiNEPpetien neeirforeTd aindstSIkl.SThain ithe sBeopHOCESS

cal cul at egnhdg ﬁ&ﬁtigfpﬁ?%i%ér?éﬂﬁ- of ST4] - [defect inspection result of

ST1]. 15 In subtraction, i S necessary to set a range in which sinilar
defects are consF86red5t bs ben t hklssteat hot hfsr esfndingent respa¢i bircal |y

t aki ng: f| i i ition int , defects of th t
that | Rave SPbEatErSn; R LR Thn Mrte YaSin isriolumenna o ehecunt or enti al

di fferencéneénBios; 1 degree or less are considered to be the sane. This
result of subtra H;on és. sho in FIG 19°. . FIG 19 gives data indicating
defects as a resfif®: of® tud x@c‘?"f%’iﬁ’ﬁér#%‘? PP WHNISELLPsy ofhe

above- menhaenesc t®t ef a riyridt N rbBo Fi Ehg dqterHel et eqfietected by
t he 25 phot o-rec_epti(ﬁ)“f:gj_elngar?r%nt of the reggl arql;u\-ﬁflé %e%fle%d Pﬁ%ﬁ?lengti on

syst em 102% gie sBventdicindct s were detected by the photo-receptor el ement of
the ggattered I|i T ot i : eryvati.on of these defects by a
0 2 i (T e ey de PEA 3 Bng FROFLE. PE

m croscope confirnmed 30 that t ects detecte ceptor
el enment ofefert rigtrpeatipon genfioroed iaghts tepc §FLROANSYREeph16@ were an

abnor nmal Qﬁ% ' nt. on the surface of the master information
carrier 2. %%@ﬁe%?%ct@qﬁétégpéd by the 45 phot o-recept or el enent of

the scattered |iBiG. r2cept iaon i9ysistPatQPrivgoe a8hblAHEeaPRELHEEEoAt tached to
the surfage. of the nmaster infaormation carrier. In this case, preferably the

i nspect i O st HRe N5 PEELOEPE abr SE&Rt SARPI Ledthactibrd | | ubri cant

is appl i agddddmdrit (e teasenebnalion;di nary nagnetic recording nmedium the
foreign-matter absorbance is deteriorated; thus making it possible to
attach, foreign it éP i® 2 Hekdigdost shpwingshastsudn slibstuateatily |t

| eads to ferdRtey WOERLA Ct'hr‘?ifeotf BadeCsit 2EY Lol Q?L@:tdiei ns%ecti (;fé To avoid

such accuracy deterioration for nore accurate de Fepect Pom- S5
| ubri cantandsagpps i eipn shifitsamedotiafeAt 5 mm loe Lass i tasbedamadtedy USi ng

N P15 pl ARel Tay Sl S R AT AR R et RS & FRe O on
20 embodiment of the invention; '
| FIG. 30 is an illustration for showing a result of
subtraction performed in the third embodiment of the inve'n'ti.or.i;
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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carrier can be transferred and attached to the inspection . substrate
securely. Also, preferably the inspection substrate 100 has a | ower
hardness than the master information carrier 2. |If the 20 surface of the

i nspection substrate 100 is harder than the master information carrier 2,
the followng trouble will occur. If an abnormal protrusion or foreign
matter is present that is harder than the surface of the nmaster information
carrier 2 but |ower than the inspection substrate 100, the inspection 25

substrate 100 has nlg %$gﬁnt ation in its surface. Wen, conversely, the
surface of the i nspBREFRAF SR (PEEHE RREEERRER: AMBODINENGSr than the mast er

i nformation carrimle ZollikRrindsReqh! g_@sgg?tggrg}gf%%)gecga&nggéfrlﬁvhsg\é 2

n
indentation fornmed therein, thus nmaking possi o secu t the

30 abnor mdepAgrendiion Ullt\hoﬂ?éifgﬁeﬁrﬁ?tbﬁ phesdrawimgs he master information
carrieg 2. Al so, although this enbodi nent has enpl oyed such a configuration
that the inspection substrate 100 is conprised 96 of an al um num base and
a NiP-plated | ayer applied therEorgt tHmbddiveniti on is not limted thereto.
For exanple, it replaced with Co-Re: P, Co-N -P, or Co-N -Re, which
have magnetic pr g%éf’?;%ég. %ﬁﬁnﬁgﬁf‘“y?‘ﬂgggepghf%ﬁ emRRAingnt afadgihetic 5
propertiespveheibal Lewdegcelibegt $iERNrdee pd S nas. prdAL 1 $0 11fy ?B abnor mal
protrusiog Eil sts on the magnetic filmpresent on the surface of the master
i nformati 68~ ¢8FFrer 2, the magnetic fil mmay be peeled off fromthe surface

of tMEmaster inkoGIRLi 98 8A6EbSS-3eby1bhe CYOSE SO JEIdN/geparati on 10
a plate

operation, |If the inspection substrate 100 has ayer havi ng
magneti c pFBpPEEErEsNgppPPREAERS| t SIRFIGCH,, tthe edlemenceemumered peel ed- of f

magnetic kayeLafal Benm £ .10 the side of the_ inspection
substrate 100 secur el yggﬁﬁﬁgggrr even%lldr%q'{%&lél&smur%@é‘e(;flct ﬁés%&sﬁﬁa 4

i nf or mat i safeserae muwme X Rohnditate £ anhast eatied dymatthennagnetée. fpl m
peel ed of ve- ti-oned. nmet hod enployed nakes it _possible to detect
exact |y a%%f%?g%g%ﬁbﬁm%%a%i‘o’t il{}lgfﬁagﬁs a%ﬁ%?ﬁiCthBFﬁﬁgﬁo?lf dhes BretgrE matt er
preserdt obnfoemstidmemofidrhe 2idmebles M JIRElc@Ny S8R MY maGh& 120 shows
a relatiopnship betvve%@ug]ffi stance d between a, magnetic recording nedi um and

a head anﬂe%?lp%{ﬁ%ﬂ}e a UBt'dt& EAPHRFEQUrTASE Brighéermaddepseoveut put V
refers to4asxioaidirig firom &Iadii@demhahie,@nfgsﬁxe@ﬁ@?&é%‘ce@%fpte%gmsgrﬁgpt or 25

el ement ofrbé he regul arly-refl ected |ight reception system e di stance
d refers 1¥ARSIINE@BIL8MiZeh AR R 8 cgikedinardohddet grobeehdeptisenses a

over the Dacit o o Tret difect FREATBHER: it ibun teckaner: S kete 30 A
can B8 sekir4d dm £he masterhbnfoimatal @oraaelrditeiron detieemildie codhaus of a
pet et Setord shay A REERL 8 €SI bie, PRRLLECLLELL ot o
medi um arfthe megagtic 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 controliing exhaustion of air, a reference
numeral 12 indicates an air supply pﬁmp for sending air under

pressure, and a reference numeral 13 indicates an air supply
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head. Here, suppose that a float distance between the magnetic recording
medi um and the nagnetic head of a magnetic recording/reproduci ng appar at us
to be 20 nm Wien a threshold | evel of the output of a defect detected by
the photo-receptor 5 elenent is set at a predeterm ned value | ower than Va
in FIG 20, a carrier under test is decided to be acceptable if no detect
is detected by the photo-receptor elenent of the regularlyreflected |ight
reception system 102 at the step of ST5 and, if at |east one defect is

déet ect ed, j d t rejectable. 10 Jf t rel,evant carrier is detected

to be rej ecelg)b gfaraeag&@?h%ggp%ﬁgi%‘I‘%pi%‘r Plﬁi? laéjreEPPBinrﬂglf‘Pb%za#ﬁ

abnormal _ protinved) eciv 0 0 Bphedi boriola FBI:ANoAR 58 MARHEE cLlfpriRti on
o) C

carrier 2, sq that the same defect may occur in a e magnet
recor di ng anédiz® 8ft &r Odetigh ef Y (P RFRY BRY | B iFsHaned 8 . 15 ATherfefrence it i s

necessary riumeahdernve ihdgcdebech BB1HARGSHERAEST Ofo Pu iR 8] e irﬁHSO{ tion
carrief 2 .cortespgonding to the defect position to then reject 1t." If no
sléi‘glro

def ect i EHELdOpyCIREL Phat dS (fdoast shesebpenTheffidadion unit used

regul arl y-fosf L 8¢5 66k o L ti ; ST, mast er, i nf or mation
carrier 220 decided %%g{a?cggpégb%@%l%gséa%ﬁ Hegnei’ cotr 3MRYR_AM ng, to
t hen nountlGhel negifemas tegcon e e hiboin uoa rir ifeimp sieed bei & bckegnaticudh ansf er

to the driyv e ne | ecordi ng{reproducin pparatuys. Th

above- menti gﬂg%uhgt Rgggngégée{jt E%ogé?bf‘gfgbn%Sa%g]u el f"tfé#?&' EFef ect
ascri bed holthegnastdrd infposhtionedard berto Hausl pa B di §i de TRGMRIA C
reco(rjfié ng/ %e%%o%ugi E? agﬁar aaﬁs 1\_/1\,1 tg a h%gh responsi bility. Second

Enbodt frent: 38 Fh&CASEY oPhGUGR | FRBeRRF P haPavSretthod for detecting a def ect
on a master infoHswever, canei RasBEeOLHERENSO1bhe S0 erpgdigent of the
i nvention w th,refgrence to FIGS. 21 to 25. 98 The second “enbodi nent is

di f f er ent PPPOMLPREF RPStORWHIN HHNG thenBeldRagr afnokd dwtt reel smadtyer
| nf or mat | e8rCaKkEnLe? AN drS olka¥OBL-LBh kS GAR!BELS S L id1a,

i nspection substrate 100 conpl etely includes & nagnetic transfer region 5
wher e maghBRPE PRRABRRYY | s1qjerirortied magnes icegatard imgmetd ioum ecor dinng

medi 1. revl raty fQr_a ssing,a probl t hat provi des
a pr Lejﬁ seng?S?a ﬁsg%egﬁeohag% ?hﬂeé)%%élgﬁld aerglg% r?ésn%hoxfﬁafni ng%t h@?é’ figures
expl ai n atbetagdyapegref HEEwesimdghechaagartisi zecofdine naspectl and

substrate 0 1 of the magneti.c recordi diuml, FIGS. 21A and 21B
schemat i cghgymgﬁ%%vpglr}]g %nfa}moln%rhi%ﬁ HtSh pﬁhggf%ﬁti%/ocror?ﬁr"é:s@ison .

bet ween t hempass$eeditifenngt aonotal rilkefo2naddit htel 86PEE thN S bat e 100.
15 In FIGB 20§ thg inside of a region Gis inspected when the naster

i nformati ]Hec PF er°2 and the first-state inspection substrate 100 are in

cl ose@ontact w Rexepeh steBesf #AthaBUtdV cdnPrRisen ol § esdf 1KY wigyt si.de
t he regi on ?ﬁi s not detected. The region G corresponds to an external -

profile of*tRECRERYHE FECD0 I E00P di R4TREdiuRTEP Ofheeparat§an it Meanss
attached be SonSrdsi i ALK NREH Ofk 1Pt BREohike RBXEAUM feoi gy of the

t
surface directional position shift and e magnetic recordi ng nedium s-
external po$ing theygxhahist wyalive dit pedebpenina rmwliar sueglegnpbmp not

transferr i t hOn tya 10 becau it is
out si de tﬁg %é;éclth%ﬁl %é%&?%ﬁéﬁ?%@ﬁh@g&@?}% %ggple%tfl?lgonwnsuos?ﬁ& e 100
is répl acedsswyd &.heThegular rmegaent cupvenot disngomeckssed thaouggnthader go

Ranet | o PRAESLEN: o Lot DR AL O BISORAELF S, 2 DG B 2
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 cone in
contact with the magnetic recording nediuml1l, so that an edge of the
magneti c recording medium 1l nmay abut the foreign matter in sonme cases. In
such a case, the vicinity of the 49 foreign matter suffers from
deterioration in the close contacting degree between the magnetic recordi ng
medium 1 and the master information carrier 2, thus decreasing the out put
of the information signal transferred to the nagnetic recording 5 nmedium 1.
As a res 5 er r t i_sturbi t he turning of the
nagneticu$%%%?%%§ggae |d§¥aﬁéqg&gﬁa§8dd%§?ﬁ F%F i%ﬂféiqékﬁﬁﬂ'cPHESEEtion
substrate2100 than the regul ar magnetic recording nmedium1 is used to
thereby wi den th ion G.n El 21A._This nmakes it possible 10 to
securel y transfeg %ggégl?P %Qe&é%ﬂ?%ﬂﬂﬁﬂiQ%?RqﬁQQe%ﬂﬂénépﬁ &Ri AL&nnul ar
regi on ofpréssusstef d Hpaceat(heretanrter £9118€ dnsnedhi Resubst £gbe 10' 0.
That i.s, defec¢t.inspectji.on can, be perfornmed securely on the master

i nf or fat i BRIREYHE &S DT HtRg e Ham dorpd dhsResEprrinkormation rarsiesti on
carrier 22 deckHednlin Fuches nongBshé@ heriases!, LMARgnstdical Ly pransfer the
information signal to the magnetic recording medium 1, thus perform ng
normal megMERS CS?‘F%H@C% AT tFoddifodtl it mEesgurgcefotpehe faygheesc recordi ng

medi um | indSard tiife NOSS) t npufact i gh- ity i C.
recordi ng nmadéi1 um free of @gg)maggggrgejg@% ﬁcggﬁfguggo}?é@hgttl ﬁ?@?%g%?ﬁ% si gnal .

As such, 9% 43 kpaefenran iotervag ofheonmmsesondndéoramt whicbatnterv®l and t he
i nspeggt i N ¢l ose .act wi_th each other only once. By the
way, as the in pc;eﬁsfot#ogcu esta%é)t?% f%gltf}&tgglﬁflcgﬁ:ﬁe%gﬁr?eb%?dpa%%% fic

recor di ngrematidimg meutiomeds apfd rheuastere informex fop! €arai i sk &wyi ng as
its base t n alumnumalloy as referred to in the description of
the fi rstsoéeof?nrgacﬁseﬁ&egﬁr%ln% et?scé"d q%ﬁlefFﬁny_ times. By using in a diverted manner

such a semi -fi nikhediprembodimint heheRANRS nestes ArdidichaR U i1 ot ace 30
of a partjcuyl.ar 'hnspecti on suybstrate, the costs can be reduced. |In such a
case, hoveV&ich R8s BepRAN G osehsPREREL 10Bth $he magnehécseeeordindie mast er

i nf o1 Bt QR GAT T A 22 188ASHGN0 . § QDA A L - PRt fggts, such
a method m glht wel Is bngO gnpl oyed as 6?30 J(}g'g:%?\régl ?gg f’t’ﬁg&?}?{gpa{ec ion
subst r at 40¢hghurPekesthbpeetafofheubsidane 400 ldnduthe amsiest itier mation

carrier ' j | ; i ther. That is, as shown
in FIG %2&; e?ch%{l%:f%?ee !sbgc%ﬁ]%}?[ll%%g gg‘%&?[‘aﬁ?o%go%g]ea%af |g ndfgg‘_b 7¥ ocfafjﬂed a few
tinmes, sde kanteadhed betvéday threemagoeghit raecoltaimy ceatiaet 1Wahd tdach ot-her,

the firs{-state.i cti.on substrate 100 is shifted sequentially to :
cl ose-con a;s&%rnén%zd% aitt&ﬁg frox-ey, Eand Zin this order with respect to the

mast 20 i nf or mat iNextGakr seep2of 161 ddeicorrdddid gt bRomsaks eot LR .
i nspectiqn on the r%gi onfCﬁﬂBI etely including the regular magnetic
r ecor di ng SmESGHPeIaRS0 FOLAPYS et hod makes it possible to further inprove

the inspection aeeUEAGY supbeyCROMENLS 2EesEesEEd bath Wid 46f g to FIGS.
23 to 25'valve 13 is closed. Then, the holding arm 14 which has fi'xed '
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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15 FIGS. 23 to 25 show a result of defect inspection performed according to
the second enbodinent. 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 perforned at step ST1 in FIG 12. 20 At step ST2
followng ST.1, the process inspects, using the defect inspection

appar atus, whether there is foreign matter sized 1 ~cmor |arger on the
surface of the first-state inspection substrate 100 and, if no defect is
det ect ed, 3gods such hetckhe ewmniraeit-1e Sipte rofl &sut Andhea PR 18k, ST3, a
25 driver Rgrﬁbli 0{;1 {_not shovﬂ is utiJized to dispose the first-stafe

i nspect i oh SuBETF&F et ABOF BRI LR GRIE ISt AR theymagngticsHeanrdAngl G 22
with respeetiite 1herguisea rErdes-ddnsams it FlaGy yekl q:fita’ in astate

where the paster information carrier 2 and the first-state inspection
subst r at eS4BBNRF R RRCR epatRAR Fr dhaxgfiptshdrs #ncdbsed BndFi6s 1, the

drivers popté8nuts HSESH t i JTERe in_such_a magner that
the fi rst?l-ﬁstate inspect%%n%ﬁt%rgwf% may gbge%?é:pgggasgfret heﬁlgSsi tion W

shown i n T@gRebic ragordingeyedium Br baghthd re i mesepbdssed erfaAcistmhd each

ot her as ;@%@i ‘ r hem again as shown in FIG _1.
Sinmlarl yl,ﬁ the rl}'\j%a&ap%ﬁr?ocza%eﬁés?d oar?o% "‘Pﬁggﬁﬁilﬂepﬁ“éﬁﬁBFelé5so t hat

the first-state Imspigdt ilonasubstental WHe ey hbea di shasan e oithgpResi tion X
shown in ézll\%n h5 2(12 tto~ hgn underé;o the cl ose contacting/separation
operation, Whi & réée PBACht 5¢ HPPRIRIMHS tp &he aberaameptiqned

i nspéét i arl ssbsdgraf st has t hus under gone the cl ose

contacting/ separation operation provides the second-state inspection
substrate. 10 Tkﬁ%x%ﬁ?oﬂ‘aﬁﬁﬁéslf?tli)mqﬂ ént & diyenfidre ofi astastew e

i nspecti gn t |at 00,4 lR3€ +60 it h . .er infotnmatjon
carrior 2 e RS R o o et b TR Bl PRR O e
magnet i ¢ 4¥HLILEI APIRdiion aboThal minsabove iid,pebsiblipon o tpasf ot eppaspect i on

11 ; [ forei ter which exist
out si de. (e egrancaoys st THeR e FMRT ol RoPct aftkg  Aear iAo ¢ he

mast &b i nfeoratattiom dara iddre2tdwnngf titheacibehihfbPeROSidS BReVAdndEenPect to

the magnetic recording nedium 1,may butt ;agai nst, the magnetic recording
medi um 1%"1Cr?rﬁelég 77N 655‘& BbFy i BYOPBgi bhe R tdeonehrent®i Ehs h t he

magnet i ¢ giedorgdirngentsliauftdne s ¢ Edica WaREErnaf OfRi19) RBEESEaLPdiSAted by a
solid circle i s scattered 1s the extrenely thin annul'ar region” (see a
hat ched pERSESE: . Next, the process perforns the step of ST4 for

i nspecting a.defiegis,on o hagaekhacerghskhe, segongs L spection |
substrate 100. The reséllt igs shownrlgnsFl G 24. nﬁ%ﬁ%@éf%éﬁ%ééc}g%&& perfornms
the 49 epM60isms 1t 45 ilhypé¥erngnacndy eelose cedmieati ning feomprstsridmf or nat i on
carrier 2,12 i6asul {, iS50 j 1 G, 1 29 - 1A | ear fromit, .the process
per f or ns gg}ecﬁb?\l%épge%t@gﬁ: ?%A{Pgegrei%ﬁhg?teg% U3 eSoP R PF SRS

posi ti on¢owegeethe mmsnheferningnati on carrier 2 is brought in close

contact with the, first-state_inspection substrate 100, thus detecting the
i nspect i on subs'?rhgt Ienaf(ssralBFﬁflﬁgﬁwno?affh%’é or® afgn)%ﬁalfe]feéitwﬁhsed by an
abnor nal reZereptet tusFOGSOr 6f ©6 €8 giis NBd1BswHN the surface of the naster
i nf o%fre’rati on carcier 2. It is th%s( pglssi bl e ﬁo securely transfer even a
def €l possi bl yg’\ﬁr SBEHP HA Fife &6 ﬁ@ﬁ)‘}ltcﬁ' hYahhlPsF L2 BHOR £33
inspecti ofi enbsékamP1d09f HHYIMaRARYERNIFBEMAtion carrier 2, a signal
region 2a is formed in a roughly radial manner in one main
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 region
2a shown in FIG. 6 is actually formed in the contact surface
shown in FIG. 3.
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5 m stake in inspection conpletely. Note here that the nunber of tines of
cl ose contacting at different positions is not limted to four for each
turning angle of 90 degxees as descri bed above. For exanple, a defect nmay
be inspected eight tinmes 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

usi ng the above-nentioned nmet hod, thus providing a defect inspection nethod
and magnetic recBPEFAENrBANARE et bappatat ted HaviengnaFhE ghé ried sabivhi ty. 15
Third Enb ié@‘g ; Wi-ng W | Sgri a, met h of, i ngpecting a

def ect ongg nagnneo%-@ilﬁlbgé(‘:iocgdiﬂg ﬂrrge %S%ﬁagﬁoﬁg;l'né’ t'd gﬁ% ﬁthrl'aé' ERBoBRment of
t he i nven2a ohs we¥medfae meride o ofl 65dig6tad Afohtildn sAGnia3 @of bawchart
for show ' rdi to.this embodinent.. In FIG 26, first a

magnet i c ?gflcg%gigé ?%%?ﬁgdhggngg bl FEPLO KRBT dd Formg¥eFRdeur fhg a
magnetd ¢ & oo on nerch tumcatr eSpRdST2d. aSpest fo el e dd® HBIRELIE! ayer is
f ormed bya faor exarrgl e dr%n gl %ti ng such as evaporation 25 or sputtering on
an al uni nuMARESE DALY AN PALLSENGMRARS If 2 §@gResiamawdd arsmadel oyed as

provi di ngof apfet eatiqiiedid Men 411 FRANKE colAUBRLLG HAICEEDY DROLECT 11
The protecting filmis formed by dry plating such as evapora?l n-or
sputtering® WpRiHtar WHiorraddiameia@lthe fol | owing will ~describe steps

ST22 and ST25 fofnipgpecyi t.anthe surface the magpetic
recordi ng nedi um' The sté’p?o%%%ocfng g&p%r%gl?feﬁi ?é? Pa9PfktSt eps of
ST1 3Rd FRrshywindde RIGthE ffrndradniatstc entadftent 58n theshestéwvel V.

That is, & '].%pﬁ%' aratus sh in FIG 13 is, enpl oyed. ~At step
ST22, thelr{)fﬁollcess m?%ggt%g\%hﬁﬁ‘évp Jf’h%'ig ahy %‘é‘?ae"cetd'péé‘sFEFytfﬁ‘"e]Sent on
the pre- trengfledimeghébhe regoom mPproaneriekns1gaal ginakbykiNgXerds the
step of ST2 t.he pr.oceis ms&g:ts whet_ her any fo.rer;fg]g matter is j‘present on
t he su_rfa{%:eec b SpPBAcy PR 1 ‘?Fa?g%éﬂf_@rF‘éEéPﬂiW i @fct. igpdeidical ly,
a publ i clorderawnNepé insde BaBeCtnd HERAE QHfB?&Q@PdA?: %rﬁ%'r%ygﬂo&ﬂ fheck for
10 foreign matter on the pre-transfer magnetic reca (%ng medi um 1.

Accordi ng"ItGo thts Bifoanseprample ofd §hkti Hepeonifoguappacat sayditch i s

differ entetfcr_o@&ug&qﬁn&gg@n%@%ggpggétgwl 8¥8gr${n§Tt2°2a¥€eZcﬁctta{}o i nspect

whet her there is foreign nmatt um orTarger t he
surface omfioy@matsommghenat recordidgontie umadndiy csettonding fresdign- mat t er

detection slice v ~ f.orehand. Lf foreign matter sized 1 ,um or
| arger was det ec%ogrdgk?ﬂél%fo@g%lgg %mg e3°% W&eﬁﬁgng{?% lf’e@o}f‘ﬂf%éﬁéﬂi umto
be NG (r ejrdoteabféystral redelvendese; ghal hiss Oscbadee bl @igneticifilns deci ded
to bg,ac abl t.he. 20 prpcess qoe the next step of ST23. If it is
deci g%d t%(;%lottiilelp)rag}jkj gétg"gblgg, q:gﬁnt hE& 8Fae£gﬁa BEctnd psrecﬁvé’sé“méssmand

recycl es stiheategnet iin aguos-di aighaediawed o thli si Se floedded stignhe .1 gject abl e
even after being recycled, it is disposed. It is thus possible to I nspect

whet her tHERed) S3FBr et iyn B thit i PYMatHOns GArAEer cAceprd ingya ither ecor di ng

medi um beheeatibnuidegeast8BgBBLEE Lk aRSERLKE NG 2Rk d'nfilfft r to .
prevent foreign matter, if any, on the surface of tahe pre-transfter magnetic
recor di ngSHEYRDRL 1SR 1981 heanagReetc tfo ithef nkhn drridnfloskmt itencarri er 2

and gamaghig hhrd30i6ks9s hbkRtay ihersl ePfnei’3% 3k tq{%ﬁv%t.epT?lfe ST23
al so, in inspection the m)torlznot.shown) Tor Scanni ng thé surface of the
pre-tran$Feckangneerrorvechanhgmnedynmd 1etq. anapibealrearadieer insaret urned to

its homeppasikbiRle Wy Dtie$0ehL 4 Ra@nk¥il®%had 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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54 phase before and after inspection in order to avoid a large shift in
turned phase of the pre-transfer magnetic recording nmediumwhhen it is

| oaded or unl oaded. At ST24, the process brings the master information 5
carrier 2 and the pre-transfer magnetic recording nmedium1 as finished with
defect inspection in close contact wwth each other to then transfer a
pattern magnetically al nost the sane nmanner as described with reference to

FIGS. 1 amdgpalThdin ithis. rédespraacassbpei QIdFeh8nagnBL PE QGRS iF1g eX Ccept
an IS

that the ég ma&gn tic record%u medium 1 referred to in FIGS. 1
repl aced By’ tfh l%?.@rtorvd'r‘?'?fse ¢l ¢ qgitdiong it base. pTaea 24 He process
i nspect fmada aﬁfsqqtimst_;béy%ﬁrﬁﬁa‘%ﬂi&,n deie sHd 4680 \f}%gae%%)g:%t the ansf er

a 0

magneti c éecordi ng nedium 1. t is, the process perf 55. At
the step BRSEPIEGHES 2bsoRites dearpytane itdcbbe $wisirest sf Wiat hagnatdef ect
g

occur reed eachhEl ii ec [ I ; ausg. f he master information
carrier 2 has‘ggelg%%lf;nh?'i ghgl g(glég%gé} ac%lé)m%?“ﬁnt ﬁleir‘b?éi-‘??%ﬁ)ﬁ BAdfagnet i c
recor di ngofedli an et By ficmggaetdnt metengala iledrodimn a he raefmbghetAEOr Mat i on
carrier 2p,i 20t eLt. he .magneti ¢_recordi ng nmedi um thus

provi di ngm% eérb%g't %?sragrfns gf(}?fi&g‘%gﬁjﬁglfegﬁafﬁﬁihﬂ A %Rﬁte%éﬁﬁﬁﬁléf a
resul t ofmaederal iasplat izn iterifsoramshite e icopdiay tAEPEEYEpg1a def ect
on the su&%@gﬁ of, t he post.-transfer nsfr%gsti c recording nediumis shown in
FIGS. 27 PPN [{@Naly WhGnd HaRs s Mannse @af be magpeticon perf or med

at stlép SFeordithdhedidf shawsishedresibhp o, def LASReR formed at
step ST25, that is, the result of defect ~?nspect’ieéf)c?f %H(S)Elr:]é %Jeggléé)?%ﬁagneti C
transfer'%‘bneti c recording nedium1l. In FIGS. 27 and 28, a solid circle

(1) indicates a &M & iHd .def ect tically.recognjzed by the
phot o-recept or el errente%%ﬁde@%éﬁog{q@-l&eﬂ%égf@ Plngﬁt%f'écgf)’??tﬁ' system
102 and aSaF4zatgien paynehirehies athaheomdnet o reesogng e dayint, hend5

photo-re qr-el e -l ight reception stem 103. Next, at
step STZCgﬁlqlgfé%q%ghfegfrs échg‘%ﬁgégﬁ%g Jéc %%ﬁ!s%%%ﬁﬁﬁ%ﬁ@??co rERfer, the
procé8s parmmegretissthihefflnaheyeas2d hadedie ey beedpwlithspeferemge to
FIG 16. "inspection substrate! ig_that description nay be replaced by
"magnet i ¢ i’%”di FImEdRTREe EPE P38 lRBASNaipealput ot LEonphe ng a defect

i nspect | Gretnesatlitorohihgneedzat i ST28F arkk tﬂh@naa@&eeera&natﬁ@dﬁm% o each
defects with a turned phasé shitt anount of

10 ot her gg}o tth%r @bé egurrer atg ; €
10 degr e@P%t PRYs=RHACE  poRe tFhf Yhidnesedt the vagneRierlages of those
det ect ed the whgneede 2ebyrochberbaduhi 99%58@?@&%&' ement. FIG 29 should
be sgen al nost the sane vva% as for FIG 18. shows that based on the
detegg Note here that in such a recording method, to obtain
a good recording 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 information 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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15 inspection results obtained at, the steps of ST22 and ST25 a turned
phase shift of the nmagnetic recordi ng nedi unas inspected for defects is
deci ded to be 8.625 degrees. Based on thus obtained phase shift, phase
correction is performed. The phase correction nethod is already descri bed.
20 FIG 30 shows a result of subtraction perforned in the sane manner as at
ST14. The result of FIG 30 shows that there are one defect detected by the
phot o-receptor el enent of the regularly-reflected |ight reception system

102 and 24 xediect $idet entedub¥atbads af sihecssaibared ki oy Jﬁﬁfﬁ%hgn system
observation on the defects by uSe U &F scope,

103. ZSAﬁ a@ultgﬁf . ]
it was cofflTrBR*ER4"S hesSHet &ddmdey ebptglhyhotsaphpby-useofitalaskenent of

the regul Bebni- 6£f L EREFripEPtLy QEEPtd O S VSt l.32¢B Ly 8ycp as shown
in FIG 31 and the defgctggygjet%ct ed by the p ot%o?]rzggégt SB épgﬁﬁ ¥ of the

scatter edPRFEPFR rekepttehing Ly Remmo® ot g monwherpayt Fokr. £Byeenpl oyi ng
the alyove: ppaki, poef: hm%]E IS | hle to detect, accurately and at a
hi gh sensi 'gi%]/(lgltly, de?%%:ts ddn pcrgoo%ﬁ%?ﬁoaﬁlqgngos&?‘Fa&B%BFmFFléoﬁagneti c
recor di ngsharklimand bagyéngcin rametessof fidrasmapnesest th1erream madscor di ng
to this d,. it,] ible to surely detect a defect produced omthe
magnet i c?%?%r%?%g bl)éséﬁplg%é%ﬁ/l%g’nﬁaﬁgf‘i“c‘:'}/‘iarpé’ﬁ?ftéro,n'tmlfﬂpg%ﬂaﬁhgoar magneti c
recor di ngEVRprpkhcimgy etpparatus with a high reliability. As detail ed~above,
t he i nvention prlgvi des indérect i nspecti,on for inspecting a defect on the

master informati oA e eroiHathe Wing ildqpasulsriddasi meybeeaficemed a

Tegnali ¢ di lthel Gueidcey Bt Bak AASEEENORASTHA 1P JGLIRLLONGS] gnay - A the
sanme tinme, the invention overcones probl ens newy derive romitnalrect

i'nspect i gt ST ihR Rutorr e byivfosuenanpliedi diyact ayi fommthguttide net hod,

to hi ghl y, sGfHratiel e ARGt f n ster information carrier,
whi ch original ly 15 fi nds%f't agll %?ie?&h"%t (k))teggén rf ?“db?‘ég?%a’%v%gbifo the -
magnet i ¢ Maqhipaxd.ern. Al so, the invention nakes it possible to highly

accurately dete f.ect. caus netjc transfer by surely detecting
a nminute def ect Glf:haeﬁsfe33 1b°§}lr?£r‘¥ Eiﬁc%g%‘gfrefjegélﬁnad%%%?g‘?%p%‘é‘f’i on on a
nmagnédi c treeerfdimg medburhe Faigaekeadsederd ey herk aRENb At {00 Qi@ Jppaneti ¢
recor di n%/.reprogﬁc%n&ra%tpar atus with a hi %h reliability. Wiile there has
been desCri%Ed WAAE S%’E@eﬁ?'a PatERENFAaRe forped mrethemeas atbodi ment s
of thi's iimfenmagion ta2bivk|d Waenupdeestaed ar difjcations may
be nmade &jg’erei n, and it is intended to go_geré?%ﬁsﬁe %g%)?arjiggd Ef: %?ctrfs all
such nodPdi E¥EPGRY &&ef BRONREL A7 nafheosititored rieanrthes amgmedfid hi s

inYe”tio&eCQIding medium 1 around the center axis of the magnetic
20 recording medium 1 as a rotary axis in parallel therewith, the
magnetic recording medium 1 is magnetized in one direction
beforehand as shown by an arrow in FIG. 9 (initialization).
Next, as described above, the master informationl
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
1b of the magnetic recording medium 1 as superposed on the

master information carrier 2. Note here that the arrow shown
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CLAIM5 1. A method for using a master infornmation carrier decided to be an
acceptable article through defect 5 inspection by use of a master
information carrier defect inspection method to thereby magnetically
transfer to a magnetic recording mediuman information signal based on a
magnetic filmpattern on said mater information carrier, wherein a side
surface of said master information carrier on 10 which said magnetic film

pattern i s0f6LfedlPsipebcghesi A diveetitontafttive trﬂmmtfcimﬁ_@?td t%hfr %cgrdi ng
medi um o beh,Leibhe e erpal, magnetic fie Q thereby
magnet i ca?f?h,tar gﬁg;‘éjélrjhtgagg%hrrg%%eflgéc%ré%g‘f}m ﬁ%%%ﬁnrter%’rl%f“@r mat i on

si gnal baBedibn .5ai d hugneféer mahmepattern of 15 said master information

carrier. 2. Ane ing a master inforpation carrier decided to be
an acceptabl e ar ?ﬁggé{l?ﬁ%ﬁbﬂgﬁe‘?%&rﬂ%é&gi of PP rofIG. bkt eAs
i nf or rfat | shoenrin ért,dehectagikt s peetion setNOAabREDELEHY, %?r%ﬂ?i'n ally

transfer to a-=rreg1tgr?_ag]£ic recordi ng .nmedi um an i nforfmation S|g¥1a bdsed on a

magneti c 115D ey fHelel onnEbenme s e davfidnmation carrier

2 as brought in close contact with the magnetic recording medium
1. By doing so, the information signal can be recorded in a
fer:omégnéticlayerJx:ofthenmgneticrecordingnmdium]“ That

10 is, the master information carrier 2 is given by forming on the
nonmagnetic base plate 2b the magnetic portion 2d made of a
ferromagnetic thin film in an array pattern that corresponds
tx>apredeterminedinformationsignal. Amagnetization pattern
corresponding to the information signal on this master

15 information carrier 2 is magnetically recorded to the magnetic
recording medium 1 in a transfer manner. Note here that the
pattern of the master informafion carrier 2 may be recorded as
transferred to the magnetic recording medium 1 by any other
method, for example, by maénetizing 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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wherein said magnetic filmpattern of said master information carrier is
magneti zed beforehand, so that the 58 side surface of said master
information carrier on which said magnetic filmpattern al ready magneti zed
is formed is brought in close contact with said magnetic recordi ng nmedi um
thus magnetically transferring to said nmagnetic 5 recordi ng nediumthe

I nformati on signal based on said nagnetic filmpattern of said naster
information carrier. 3. A nmagnetic recording/reproduci ng appar at us

conpri si Nghelfe e dRYELhE HESPLAI; ' t ' i pf ormation si gnal
IS rragneticgl_le transferred by al%t ho %@nngaﬁ’géggaf:&? ?Jr)alntrs%aé’lp(r%feﬁg a
magnet i ¢ PREAPPparyeshdefin amsadial mammaxi on carrier; and a magnetic head

for perform ng 1§fr, efgr%fsglgteaqcreqd%%ér%n J‘.%narsu(’j‘;ﬂ()jncraq:argarﬁetpirco'trreu.lcsoiro%i g% medi um
a fq;:eign matter on the contact surface 3 of the master
5 information carrier 2, magnetization transfer, if carried out,
produces a defect on the magnetic recording medium 1.

The following will describe a method for inspecting a
defect on the master information carrier according to the
embodiment of the invention with reference to 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 ST.4 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 reqularly 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. 1In 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 pm for prevention of deformation, a reference numeral
101 indicates a laser beam .emitter 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 subst'rate 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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wherein said master information carrier as decided to be free of defect by
a master information carrier defect inspection nethod and the magnetic 20
recordi ng medi um as decided to be free of the defect by a magnetic transfer
met hod for a nmagnetic filmpattern of said master infornmation carrier are
used in recording/reproduction. 59 .A
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ALY A AR A3. AF AA9y Af A A2 AA.AAA .S A.A AOA
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e go<< @@@A‘BB eitgRErefeption system 103 to thereby obtain
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d c
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hen input to the data processor 104.

The defect data s:.gnal 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 céll refers to a minute square
having a disk radial minute distance Ar and a disk

- circumferential minute distance A 6 . For example, Ar =10 u

mand A = 0.125° - |

If a defect such as an ind’ent'ation, 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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10 possibly'present on the inspection substrate 100 originally in
the first state.

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 is 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 ST1l. The process sets a foreign matter
20 detection slice level at 1 pm to thereby inspect whether
‘foreign matter with a size of not smaller than 1 pmis attached
to the surface of the inspection substrate. If, as a result
of inspection, it detects foreign matter with a size of 1 u
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 1nspected 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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being attached to the master information carrier 2 to damage

it.
At ST2 also, the defect inspection apparatus returns
to i_t;s home position like in the case of ST1.

5 " At the step of ST3, the master information carrier 2
and the first-state inspection substrate 100 as finished with
defect inspection are brought in close contact with each other
almost in the same way as described with reference to FIGS. 1
and 2. That is, the contents are the same with an exception

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 stép 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 pérférmed on the
second-state inspection substrate 100 at step ST4. In 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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SO () shuplOMeR) sl SHOUE Chebe! st QY80 a 5 7a8baRa 6 TP
14 and 15 respectively in this embodiment. At ST8, the process
detects a shift in turned phase of the inspection substrate in

5 the defect inspection result at the steps ST1 and ST4. First,
as shown at ST9, the process specifies a range within which the
turned phase and the position may shift of the first-state and
second~state inspection substrates 100 when they were
insbected for a defect thereon at STl and ST4 respectively. In

10 this embodiment, the rotary motor is provided with the
home-position returning function to avoid a large shift in
turned phase of the magnetic recording medium at steps ST1, ST2,
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 inspecti.on substrate 100 or its fluctuations etc. in
returning to the home position. 'To guard Iagainst this,
preferably an upper fluctuation limit is specified for ranges

20 of a shift in turned phase and position. In this embodiment, .
the rancjes of a shift in the turned phase and the position ére.'
set at 10 degrees and 0.5 mm respectively.

Next, a step of ST10 is performed. That is, the process

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 regularly reflecte llght over a result detected with
scatted light when these results are used to correct a turned
phase of the defect. 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 épparatus on the
inspection substrates used at steps STl and STZ, 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
détected by the photo—reéeptér 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, a value 6 in the circumeferential airection thereof. The
| unit cell of the defect inspection apparatus used in this
embodiment has Ar = 10 um and A6 = 0.125 . A numeral in
the cell indicates the number of times the center of a deféct
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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recognlze a shift in position of the detected portion caused

by a subtly shifted position or angle of laser beam applicatioh- :

than by the photo-receptor element of the regularly-reflected
light reception system. Therefore, preferably priority is
given to a result detected by the regularly-reflected light
receptor element over that by the scattered light receptor
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

element over that by the other, thus making it possible to

improve the accuracy of defect inspection.

FIG. 18 shows a result of compaﬁ:ing 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
and a position shift amount of 0.5 mm or less of those detected
by the r-egularly-r.eflected light receptor element.

In FIG. 18, AR indicates a radial difference between
the defect inspection result of ST1 and that of ST4 and A8
indicates a circumferential difference between them. As shown
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 casés, their values
are averaged.

Next, a step of phése 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

44

()-

()Thz:z#lm/od:aec(a)u@ AHEO Phodiof- )resz#a:@o/«&- () 21

10<



$109&' ()-g/$3 10% & ()- 100 100 100,
A10%08' () - !t ZY%40% W W& () - 2! ZY%0%h& ()-21PwU3{\: 0! & $10%"s"& ()-g/!&l
$1096"s"& ()-g/'& $10%"& ()-g/ ! Px& $10%*& ()-g/'& $10%z& ()-g/!*&
$1096 " & ()-g/ F589:;t!{\: 0! 4040%m& ()-b/1v10%& ()- 10" 10" 10"Yf;

10%6 & ()-!& $10%"e"& ()-g/!&

$10%"e" & ()-g/ ! pCowus{\ : 0! %40%b& ()-b/! YAOYEEL ()-b/! ¥d0%p& ()-b/! %0% 2z
& ()-b/ ! sdeps" &1 )anst STYUA8UwWIR { Kdeyrjemsop B 6D Ot AYs <€ 1t/ the

ﬁggfgé&( § hﬁ%éf@l?%ﬁ?@@%{ /25‘5%{)%9%#%%%;?/% (§he step 6§34 ks (hummesdi byw e ()-f/
| #109%<& @) 125!dethii¥és<&h(JudH bHlEctl dn ab/tdEdrect the phase shift,
#{Y70!!!%%Rg%-f%f)&igéggggg-f%(gié?!fgpw&f()-fZ!%MiO%&f(g-fZ 10<
5 . Next, subtraction processing is.performed at ST1l4 in
FIG.'iG. The subtraction processing is typically performed in
comparison between a defect inspection result of the
second-state inspection substrate 100 and that of the

' first-state inspection substrate 100.

10 By the.step of ST13, the defect inspection result of
ST4 is subtracted by that of STl after phase correction is
performed at STl and ST4. That is, the process caléulates
[defect inspection result of ST4] - [defect inspection result
of ST1].

15 In subtraction, it is necessary to set a range in which

 similar defects are considered to be the same; in this
embodiment, specifically taking fluctuations in position into-
account, any défects of the same type that have a radial |
difference r of 0.05 mmor less and a circumfe:eﬁtial difference

20 6 is 1 degree or less are considered to be the same. This result

| -of subtraction is shown in FIG. 19.

FIG. 19 gives data indicating defects as a result of
subtraction performed at ST14 by the above-mentioned method.
As shown in FIG. 19, twoxdefects 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 systemI102 were an
abnormal protrusion present on the surface of the master

information carrier 2. BAlso, the defects detected by the
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103 were a minute particle attached to the surface of the master
information carrier.
In this case, preferably the inspection substrate 100
5 has no lubricant applied thereon. If lubricant is applied like
in the case of an ordinary magnetic recording medium, the
foreign-matter absorbance is deteriorated, thus makiné it
possible to attach foreign matter to the side of the inspection
substrate 100. It leads to a deterioration of the accuracy of
10 defect inspection. To avoid such accuracy deterioration for
more accurate defect inspection, no lubricant is applied in
this embodiment.
Like in this embodiment, by using such an inspection
substrate that its lubricant-free surface provides a NiP-
15 platedlayer,foreignnmtterattachedtothenwsterinfprmation
carrier can be transferred and attached to the inspection
substrate securely. _
Also, preferably the inspection substrate 100 has a
lower hardness than the master information carrier 2. If the
20 surface of the 1nspectlon substrate 100 1s harder than the
master :Lnformatlon 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 subétrate 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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magnetlc properties. By applying a plated layer with magnetic
5 propertles, 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 1nformatlon carrier.

FIG. 20 shows a relatlonshlp 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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record1ng/reproduc1ng apparatus to be 20 nm. When a threshold
level of the output of a defect detected by the photo-receptor

5 element is set at a predetermined value lower than Va in FIG.
20, acarrier under test is decided 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 STS and,
if at 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.

48



& ()-f,! 10%<& ()-3!'f 10%ZZ& ()-3zodY70b!!, y" ;LO%&' ()- 10< 10< 10< ,;

310%<& ()-!'k3 z#10% < <& ()-f,!3 z#10%<& ()-f,!" 3

Z#109%<<& ()-f, 91 E@<dY70b! I 1 9s$109& ()-F !9s$109& ()-F

109%& () - 3-#109%&' ()-3!3-#10%J& ()-3,y"10%& () - .

@Q.| szX6dY70b! I O#10%&' ()-!!O0#10%&' ()-!'yY*-#10%@0& () - z! Y*- #109%XX& (.) z! Xl % #

10%&' ()- L$109& {N% svwxy+! ~\: 0b! Il 1 &109%%5& () -T/! &10%& ()-T/! &10%& ()-T/f
109B& ()- @10 10The second embodiment is different from the first

(lgll _T_/Arllg‘;{gle/&%‘d%é?eﬁt AR TR O°ONErbd1 Ih AN O TA £ &IOS () T &10%0b&
- %zz&
(81096 " & ¢)whPR{it7Obs | Huogive: J(’) -q@X gH diral o) w@h #he%BB&pekt @Bh#10%b& ()

1(%&3;9? ) 19@%%%5%%%%@&%@% & &Pcéﬁﬁio@/ﬂa@'@tl@@f@%@& CRIE@N#10%bE
() - @&F?7 wher? magnetic transfer is performed to a regular magnetic
recording medium 1.

FIGS. 21 are illustrations for addressing a problem
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,
forelgn matter, if any, outside the region G is not detected.
The region G corresponds to an external profile of the magnetlc

20 recording medium 1. The foreign matter is attached to a very
thin annular region between the maximum region'olf 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 Dbecause 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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S3NLO% (r}légi-t%n?'lu. %%_g 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 informétion 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 ﬁagnetically 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—finiéhedproductofthenwgneticrecordingmedhnninplace
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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That is, as shown in FIG. 22, the close-

5 confgcting/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 2 in
this order with respect to the master 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 1nspectlon
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 therelis foreigh
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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S5 22 to then undergo the close contacting/separation operation,

which is repeated 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
to the magnetic recordimj medium 1 may butt against the magnetic
recording medium 1. In FIG. 22, the possibility region H is

20 concentricwiththenmgneticrecordingmediuml..Aregionwhere,'
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 pgrforms the step of STS 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 timeé 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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protrusion or foreign matter on the surface of the master
information carrier 2. It is thus possible to securely transfer
even a defect possibly present on the extremely thin annular
regign to the inspection substrate 100, thus preventing a
5 mistéke in inspection completely. Note here that the number
of times of close contacting at different positions is not
limited to four for each turning angle of 90 degrees as
described above. For example, a defect may be inspected 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 protelct 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 STl and ST4 shown in FIG. 12 of the first embodiment
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- Next, at the step of ST23, the process inspects whether
any foreign matter is present on the surface of the pre—transfer"
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 eduivalent 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 unlbéfoiehand. If foreign matter
sized 1 pm 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 diéposed.
It is thus possible to inspect whether thére 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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medium when it is loaded or unloaded.
At ST24, the process brings the master information
5 carrler 2 and the pre-transfer magnetic recording medium 1 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 ma'gnetic recording medium
1. That is, the process performs step ST25. At the step of

15 8T25, 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 perfor_med
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 recbgni'zed by the
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‘Next, at step ST26 of FIG. 26 for deciding a defect
caused by magnetic transfer, the process performs almost the
5 same,as that described with reference to FIG. 16. “inspection
substrate” in that description may be replaced by “magnetic
recording medium”.
FIG. 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 regularly 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 theie B
are one defect detected by the photo-receptor element of the
regularly-reflected light reéeption system 102 and 24 defects

. detected by that of the scattered light reception system 103.

25 As a result 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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pection for inspecting a defect onh 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 in defect inspection on a magnetic recording medium. This leads
" to the implementation of a magnetic recording/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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CLAIMS

1. A method for using a master information carrier
decided to be an acceptable article through defect
inspection by use of a master information carrier defect
inspection method to thereby magnetically transfer to.a
magnetic recording medium an information signal based on a
magnetic film pattern on said mater information carrier,
wherein a side surface of said master information carrier on
which said magnetic film pattern is formed is brought in
close contact with said magnetic recording medium, on which
is then applied an external magnetic.field to thereby
magnetically transfer to said magnetic recording medium the
information signal based on said magnetic film pattern of

said master information carrier.

2. A method for using a master information carrier
decided to be an acceptable article through defect
inspection by use of a master information carrier defect
inspection method to thereby magnetically transfer to a
magnetic recording medium an information signal based on a
magnetic film pattern on said mater information carrier,
wherein said magnetic film pattern of said master

information carrier is magnetized beforehand, so that the
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side surface of said master information carrier on which
said magnetic film pattern already magnetized is formed is
brought in close contact with said magnetic recording
medium, thus magnetically transferring to said magnetic
recording medium the information signal based on said

magnetic film pattern of said master information carrier.

3. A magnetic recording/reproducing apparatus
comprising:

a magnetic recording medium to which an
information signal is magnetically transferred by a
method of magnetically transferring a magnetic film
pattern of a master information carrier; and

a magnetic head for performing
recording/reproduction on said magnetic recording
medium,

wherein said master information carrier as
decided to be free of defect by a master information
carrier defect inspection method and the magnetic
recording medium as decided to be free of the defect by a
magnetic transfer method for a magnetic film pattern of said
master information carrier are used in

recording/reproduction.
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