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Field of the invention The invention relates to a defect in hod
»for a magnetic recording nmediumused in a hard di sk apparatus ons#9f | oppy
di sk apparatus and a defect inspection nethod for a 10 master information

carrier used for magnetically transferring an information gj I
magneti c recordi ng medium The invention also relates to aﬂMﬁﬁmmwmﬁmmmﬂn1
[ tiop carrier,

P®s. 15

pattern magnetic transfer netfnd by vse efventesfer informati
and nore particularly to asgra&%neti c recordi ng/reproducti on appa

Description of the rel at #ASHER ANBIHATION SEHRIERY nedi um mounted to a
magnet| ¢ recoigbiagttEPRRUNRLERE ABRRIR! HErELE NrRSeAcRROE dhShod! | Ve

apparatus records thereon an i nfornafion signa or a servo
mechani sm for a recordi ng/ reproduction head. This information signal may be

a tracking servo signal, ress inf on signal, a reproduction
cl ocibcsi gnhal or the Iike.Bw%g e@ﬁtﬁﬁ%ﬁ\{é&@]ﬁ the track density, the
capaci ty raklianber raled amv@n@dians that can be recorded by a servo witer may

25 not be increased any nore. To solve this problem there is suggested
such a system t f&e aN¥BREAPRRE ke 2 £O Afdnfifmt dASPEFELen Netrdpared to

thereby tr aagwc i@ngeeeee&ﬂ?a@egﬂﬁfarﬁ@é&% si glaly t@%@%@ﬁagfa%u@%@et ic

recordi ng medium The naste nformation carrier 1s a magnetic

portion aadéoBOyofliakf appanagnet dnd mtdefiatt dmspewni-aragredthics fase asur f ace

in h e . o correspand to an infornation signal,. The
sty i APSERb  BROBRRFER d i SRB Fot e NG TTY FESsR PREe ™t the
magnet i canedafdrng tiedi vigpalwhioch magnetfier readgaehigC mediomfi | Mher a
ferromagnetic Qowder-appl i.ed Ia¥er is formed and then has an external
magnet i c1PVERELIPpPILER FREPESS, TR0t REFBBY 1Er 4hdMePaiR8 PeP8RRLACt he

magnet i ¢+ FeRQEAl-NEk RS B & MBENChas8d rPAL £ £F i YA RA rSUER 8 RARLEEN S5
shape as to correspond t0 the information signal on the naster Information

carrier. PRAtiARd agagetoi 2 nmagnaities $@op ndd naeErd adve tilgno epreireusi-gnal to
t he gnetic recording nediumuniformy and in a stable manner. If the
mast'er information carrier has an

Description of the related art

A magnetic recording medium mounted to a magnetic
recording/reproduction apparatus such 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 address
information signal, a reproduction clock signal or the like.
With a recent increase in the track density, the capacity of
information signals that can be recorded by a servo writer may

25 not be increased any more. To solve this problem, there is
suggested such a system that a so-called master information
carrier is prepared to thereby transfer and record an
information signal thereon to a magnetic recording medium. The
master information carrier is formed of a magnetic portion made

30 of a ferromagnetic material on a non-magnetic base surface in
such a pattern shape as to correspond to an information signal.
The master information carrier is brought in contact with the

surface of the magnetic recording medium on which a



10 abnormal protrusion or foreign matter on its surface, however, a pit may
occur in the surface of the magnetic recordi ng nediumwhen it cones in

cl ose contact with the master information carrier. FIGS. 31A and 31B show a
surface a of the magnetic 15 recordi ng nedium 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 synbo
c indicates a mnute protrusion generated in reaction to the formati on of
the pit. fEhGomdiAethONEnA PRI G ‘é(”'f'eprr%%a':.lng’ti%lgogrlagws—a ilegf tly the
position and thée size of the surface a, the glt b, and the nute

prot r usi eayeri ks dornmeshendetiven Watshah rex tewiadamaghet icef idlGapdd istabws a

Cross segti f e . pi neasured. _As, shown jin Fl 32, surrounding the
pit b ingéhggagbykgpﬁggkﬁﬁgt§F€n§ eﬁwﬁppoﬁﬁfﬁédsﬁpf§g% BP928 % e nagnetic
recor di ngerediing sepiemeat magietdtzedppatitésnohat iwgt Buahhei gt tefrn

approxi mately 20nm Typically, a float anmount, of the head slider with
respett f an%ea§[}}Cf 585%?[5%5‘@ RRgHee i 1§ Ny Sheardn?R Lhp pestietat el y
20nm | f ihhBkRakSon BrRYE@rprotrusi on of approxi mately 20nm on the magnetic
30 recording nmedium therefore, the magnetic head nmay possibly come in
contact with thénnhlghdtGaseeddr dPmpeertary tonredoaddihe ahtfermatidpncom i n

contact wi a e ; i.G.head i it a has a_l.arger
clearancgiéﬁ?ﬁ ?gsgégt&Eghgﬁég?%g%négﬁggig9938§r§PﬁggﬁggVuﬁPdtﬁﬁsa
det eri or atahgjet hennecor difigthepmadtetri dnfpentaisancerofierhiasi gaal . I n

addit'ona if thﬁ magnhet i headfﬁg sicaII% cones,jin contact with the

magret i c ?385’?‘8' r%r%b’f]‘l"ﬁﬁnme éﬁgfil?:a e Hed S T2 AGHEY °Ehor t ened
service hige: a¢ bBeurBdNeheCshe€atdi if tiRIhHgh&BY c he damaRinebliGn 33
shows a result of optical nmeasurenent of a state of a protrusion on the

surface BReR #hgReRPE iBcELEPRgCRBERGH Hithr thaghasrert fAAsFBAtiANA case
where thggerigr-an abnormal 10 protrusion or foreign matter on the surface
of a master Iinformation carrier during the magnetic transfer. It shows the
presence of theFp66trddRoands 318r ghoas aa sR@facer anofeth&hmagnetigsi on

ff di ngi '  f h ' | Lt f th
ot | o ROSHCERE NBeCRea PRYE: balnBEs cohBRREEoF "Phc Raghb Fo ARkt bocomme

smal | er thweotmadhohrEreasimght ehdral ag denstiagl prfotgualdnagaEoseighis, it
is necessarg to inspect a defec Cﬁp the surface of, the master. i nfornmati on

carrier."3#tteE: o SIS Y PolPASHREES o RGP a? pEOBFERFEN or

foreign sphbel OrEs@dads thenimstieLpid IR genddatanr har regeatsa of the
presence of a pattern shape corresponding to the information signal. In

optical taspretiomaniion Qi thcerdéteckI6f It shayiferi P1FEESRI KRR um
af tefg ”ﬁﬁf@tlﬁléfé‘ﬂé&sfim§D§c§Et£§,aEﬁeOggnoébgiggggﬁ&'Enée§9£é“89 PRI um must

be very snooth In order to identify a nut e ect caused 25 by magnetic
transf ersutrhasei acrehbsi pgtthe aodt the Ampnnteepdetresionfcany on the

magneti c I i um.b r I ransf I i fficu
discrini%%f%g%$%ﬁ§% eﬁ@bkl§é§§§ﬁgg§££iﬂﬁiﬁlééiré?%Tg?.§*é%%%%£%8%gign
matter, sécialyn odnthéeituss aca afrdadhe Amshewniinf BIGatlI2gnsearouedingl ways

generates a 30 gftect n tﬁg magneti.c re org'n di u The def ect
Fherefor%?? Rbnst i @%eg jGPg§F66W§ﬁFE¥e bi#h{g%qmsqhﬁnﬁfggaﬁ$eﬂ?if t here
i's G abfes Midgris©of ¢ USe Brdind ol din B e semtt Bemfimat erprot eushbhon
carrier or the magnetic 3 . .
¢ with a Height of approximately 20nm. 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, therefore, the magnetic head may possibly
come in contact with the magnetic recording medium.
Immediately after they com in contact with each other, the

magnetic head is hit and has a larger clearance with respect

2



recordi ng medium external foreign matter nmay be caught between the naster
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 cases. In such a case, foreign matter remains
on or a pit is generated in the surface of the nmagnetic recordi ng nedi um
after magnetic transfer. °~ SUMVARY OF THE I NVENTION 10 In view of the
above, it is a main object of the invention to provide a defect inspection

met hod fafo seeUIRlgheti® GrYdnHidR] Hfdditgh @ HIRESIdUIddY% Qi & Jrivpy e def ect
bei ng prﬁigggxﬁgﬁslnaggﬁikéyrecordkggmgfdlugggﬁgggﬁéé a protrusion etc. on
a master 4 GifRE& 10y p&F inge t geatler edndur i ng

magneti c fer. i LU, dvant ages, of, .t.he
vent i of o ohy A2 hehdBheERbRiesy phyidalty, Ae IR EbRRE3 Harn on

rel ates ttdeardeinedtid mepectdioy mettiooh,f dhea mmsieti d hit@dmalaiyorRuEddy er used

in netd c 20 transferring of an information signal used for a tracking
ser\r/rggma G %rﬁ}}oornce? HS?Y&CFM%FHS%W@W&E&%W% M- Wuch a
product amyapeagRaisiged.ecordi ng/ reproducti on apparatus. The naster

information carrier has such a magnetic filmpattern that corresponds to
the information iiGnaP SOwD apee 9B frfneptéapl ywaasirsmanted fta sttiedemagnet i ¢

recor di ng sgdh B8} rh 81 SASHE UHLR @M a2 GG Iy c?r?esﬂf)% % ISR ﬁﬁ.d"iugps'[ e
information carrier, the i1nvention does not dir

. ‘ ectly 1 nspec I'S ‘mast er
i nf or mat Bitecampgaetbat tpeepieesinnai ospectiare sulesta dtse anhabnoamadsponds

t | i i di t hen .30 t i to thi
il i BERRRERRAT by rEREERE. P TRE B, tPee SERE5R PROSHEESEPE nf or mat i on
carri er. ififfermacénhi oar i her efuarieic aheimsgmat 1d RtaheCeri.nspetdwnthé  The

i nvention _enpl oys indhrect defect inspection in place of direct defect
i nspect | BRESPRESr 84sGAE BIFETHYSEBR 8fs 1aFASi Adi RedPnBepEchOrRspedhPon on a

master i BL-oERLioR £AFEEES tHd rééogaiﬁit;waar_ 9u9£§8ﬁ!ﬂgm&£f‘3é’\%§@ a
o] T gnal and a defect

magnetic filmpattern 5 corresponding fo an information sign
such as &heabBrsvage pider asi sheomapoesiignheatt the morehas shdefilped def ect

ijnspl%“ Qﬁoﬂgﬁ%ﬁﬁ}ﬁeﬁﬁlj}%t%h8%a§&§&ne€ %inEXELeIOdéeolcéé?a& 'ﬂkérgég% m a
ef ect possibly present® on e naster intornafirron carrier 1's transferred to
t he inspeetbmdisgbdénaiéytoﬂhegh@r@haghédstinhbsdeittﬂs heawsabmwtta

defective sitg tio on he gLer i nformati carrjer..lt is, however, not
suf fi ci entP®Ps |ﬁpE§ tF nSPgE El 88F38F6p8%s£EFymﬁFt§5nfn%ﬂr?ﬁglﬂﬁster
i nfornmattapreakli ertt 9sf heowaspert toarsuhstr abeihoptBenahngpestmal thereon.
This is protrusion or foreign matter present on the master information
20 carrier because of the presence of a pattern shape
corresponding to the information signal. In optical inspection
of a surface defect of the magnetic recording medium after
magnetic transfer, the surface of the magnetic recording medium
must be very smooth in order to identify a minute defect caused
25 by magnetic transfer, thus increasing the costs. A minute
defect, if any on the magnetic recording medium before magnetic
transfer, is difficult to discriminate from a defect caused by
magnetic transfer. Minute foreign matter, if any, on the
surface of the master information carrier, always generates a
30 defect on the magnetic recording medium. The defect,
therefore, constitutes a major problem even if it is minute.

Even if there is no abnormal protrusion or foreign

matter on the master information carrier or the magnetic



15 because, if any defect is present on the inspection substrate fromthe
begi nning, this defect may be m stook to be a defect on the nmaster
information carrier. Such a trouble nust be avoided. The invention is
created taking such a situation into account. 20 To avoid m staking a
defect on the inspection substrate to be that on the master information
carrier, at least the followi ng four requirenents are taken into account.
Here, an inspection substrate to which a defect possibly present a naster
| nf or Mt iregoThighed futlPle:td I £8RE16h Rt e fal o 28qht et ©

i nspection substrate” and that to which™it is already transferred is called
" second- §N&t BaSEFe dNfOrmaEory Moy erl RnBeftdvee Ma atheftdct recoxdimst er

i nf ormat | .car ' nsf [ ' sybst.r at first a

ot oct poeeiEr “iERohSehERTE, EFRBAste Po BEPESLRST, pdUE ot Madhet ea.
(2) Thenthehmadgneticstmres ferspotd iappaselrsisr abe @sude @i dboEdcyi ih sidhe

defeg;ion in pec#ion iﬁ brought i n close %%ntact wW,th the master
i nf orfrat C8A “Car r 1 8r°¥o therd tfrofr?slfgélr matterh LRt BEL OBnPY Ife Rids iy

i nf or mat geRegaredesn tthd B8 £hBERET themSshst 1 Are cas dh hbi md@tumiaidh drhe
defect inspection. This results in the second-state inspection substrate.

(3) The P@EBRELSt &FENSASFection substrate to which the 5 defect is al ready
transferred and which is separated fromthe master information carrier is

inspected for a detect, if any thereon. (4) A defect inspection result on

t he second-state inspecti oPINNARY rQf TRINAINVENTDONt he first-state

i ns tion 10 sybstr.ate 0 red t.Q each other. . L Any . defe not present
on tqg first-stgge%ﬁ%%bégiﬁg% su%ggﬂaﬁe 6%tapF€§@nPb8ﬁ Fh@fsibgnd-state
i nspect i dnvenbdsbnate pasvadbi ghdefebahidsgecfohametipdEer seanzkerred from

the nmaster inforgation carrier to the.inspection substrate, that 15 is,
bei ng a aaﬁeﬁﬁsfﬂgtdﬁ&§cgﬁpaiﬁaPP?sté%éﬁg 8h EhBLlrBSEerefRFEr RELIEN

carrier. pFe8ehfBVEAL i ARa ¥RE KSc OMd cSHETh @ hd i8S YIERY e andrsublkeoret hod,
thus having the follow ng effects. The master information carrier has
formed tBEFeoANa2nBghéeircipfrrmphioar ARaZ0ieKaprcber E9pOhaB MathAr

i nf grgmat | Lgn 3 Lo L servo nmechanismetc. and so finds
it 3f??i%ﬁ??§%g ? g%??f§§§ngg%§c%E§§§Eggé an abnormal protrusion or foreign
matter thereon. The phdpectbtiketdefl €entomesheandstdranhhgesabifobhearri er,

t he i ti | t b - [ i ndi t .25 defect i ti
mothod. ABTEOVEPT Tholi RoeAPPOReHE: BRATSCPS BUBFEBHEca new pr obl em due o

the indirect defacsthbnspegid dhvehritiich rkhatebote,a ReFeickl enkpeactonatel y
i nspect a defect on a master .information carrier, which is such a fatal
situati oRethae ferie BRFEFPRatNyOERRELCDI F2F6iPHeRPRRYIR BRFREE16W ng to 30

the Jpr €Sepggs Pérﬁiﬂﬁgﬂerahczﬁféfﬂ@@ié@rsrign‘éhi $s E@W oG08 &R Kafnd berigvention
is acconpanied by the follow ng variety of novelties. 6
mechanism to a magnetic recording medium to be mounted into such
a product as a magnetic recording/reproduction apparatus. The
master information carrier has such a magnetic film pattern
that corresponds to the information signal as to be
25 magnetically transferred to the magnetic recording medium. In
inspection of a defect possibly present on a master information
carrier, the invention does not directly inspect this master
information carrier but prepares an inspection substrate that
corresponds to a relevant magnetic recording medium to then
30 transfer onto this inspection substrate the defect possibly

present on the master information carrier. The invention

therefore carries out indirect inspection.



One solution is a defect inspection nethod for a master information carrier
havi ng a nagnetic filmpattern that corresponds to an information signal to
be magnetically transferred to a magnetic recordi ng medium includes the 5
following 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 finishEdewinvenefentenpbopst i0itoct h@éggytt{ et bhe; def ect
possi bly present. on_the ter information carrier to I nspectl on

subst r at €¥35 Sfed ifth @e&ﬁ ipgegetirsn; Ths r§a$<ns§)@o:te ag Zolbdes:, if

any, on tieipeeeeetsdat&ct s dRRactid PBnSY Reldial e, b the defect is
al ready transferred and also which is Qe%gtfaé{tgecf Bg%ﬁ‘ﬁ ARG T 1S or mat i on

carrier; HndsS@iAt %@%ﬁpnﬁlacdblﬁemterhamaema meemdti 0fi L g Hecond- stat e
[ nspegtl QD SR ection .20 result_on the first-state

i nspection subst rﬁ%fg@egy&ﬂﬂf{ﬁ %l ¥ FhadBy aﬁél"i‘jéietfﬁ@tdéflééta%cﬁhl bly
present @dndmmatapretriafonnmt Eomedqwm@tteﬂ'h%b tBat & defeebaSagn on a
mast er |r1f rgactl .on carrier such as an abnornmal protrusion or foreign matter

25 difficu nI T HHe RECHY 26Wi HgNPBT LererPlet ined clemigatt eFe sdkite ddrireesponds
to an i nfaomalemon asughiak ti gogggwpeﬁ,fggeﬁg &N 1S RE (}n ﬁHf%st %&t . to then

be inspected. It is, therefore, possible to i rove e accurac

i nspect i G & 168t &6t CERANSHE IRgst &0 |trlilf%rlrmpe@r’¢1©a1r rsmelstraﬁ'ieAtpr ®ker r ed
enborh meghee®@eer Rhng-Hhe ako a h 0 addl i_gnal step bet ween
the step of per{orm na def ectpﬁlﬁhrjléé| %%%Igng oéné |er sstlté‘tagt &€& on

subst r at Baa&Ert héf@lr@§§l©ont:a¢nrung; step. This addl tional st ep i nvoI ves 7
i nspecting whet her tsheh%ld,nber or Lche e ,of defects inspected on the
first-state inspection SUBYErat &9Fs llc&teé‘é'fr tongAmR lyr Eganstritned val ue

and, if dEfestl posxtbss pfesbt Véh Ughe Sﬂéﬁk@ﬂqgntﬁ&‘%nl%%l%%' g R QGegsi ng and,
thervwsgh cl ose contacting step. This is |n5|re

ng to, the 5
i nspect i %g%%‘&l%n d?é‘?l%%‘ir%frﬁ thfe thest énspacsr hattihmraar s i é‘lhllssm
t r ang erb@datzge; her i J¥sp et %bﬁté%ﬁ J? &Py %%%tli(pgntgg %Enovel

nmet hod, a delicate care nust be i nce magneticC Fation is
10 perfoFFf%‘B the Pagigyring c ddtisgc ted esttame yalse dessrédled cabeve, ddeéefsts

present & exEeRssohy 2 RESHRLELRNEd NIber gi.an, | nopect] on substrate to

whi ch a defect on a nmaster ormafion carri

have an adeeded. i Bheuemoent fon iexanpheed kigigreuthsesi@uatiew gdefsct on
t he rrast%clnforrratlon 15 carrier. It is just sonmething as putting the cart

before t %rrltée I f any defects were found by defect inspection on the

firgo-state inspeciiciy fubshkahg HefeFR HEhNhek ASBLYLE €
process |n§£)ects whet her the nu%ber or the size of St esgﬂdﬁ?ﬁ%?léa%% not

| ar ger 1% ta’}%iaeqrérqﬁ%é'&a@%ﬁ{,elnﬁqrmatlon carrier, at least the

following four requirements are taken into account. Here, an
inspection substrate to which a defect possibly present a
master information carrier is yet to be transferred is called
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 master information carrier is
transferred to a inspection substrate, first a defect possibly
30 on the first-state inspection substrate is inspected.
(2) Then, the first-state inspection substrate as
finished with the defection inspection is brought in close

contact with the master information carrier to thereby transfer

5



20 it exceeds the predeternined value, to avoid the abovenentioned adverse
i nfl uence the process stops the on-going processing to then wash that

i nspection substrate or replace it with another, thus perform ng the defect
i nspection processing again. If it is not larger than the predeterm ned 25
val ue, on the other hand, the process decides that no adverse influence is
given to then go to the close contacting step. It is thus possible to

i npl enent good defect inspection on the naster information carrier while

preventi r i, nf from ogcurring_ow n .t he enpl oynent of
the 30 i %peggte ?gﬁ%siﬁstth% a%‘%.gg%%ojtr}gorm%ao Tttt Sﬁgirﬁce,lru‘g%%?‘tlﬁel?%?n%)%#% st eps
of : (i) indpetdtgas flibfeshedostinbt e pteeart iaspgnabhy onia féssicstate

i nspection sybstrate to which a defect on the 8 master information

carrier IS tOHSITURTEFEY PSP et 3t FREC previ ously or afterward, a
turned phase of the g %Ec_%_h@t-gtia'ﬂépfﬁéﬂt:ﬁﬂt§HHS§J)@§_@ré’fé R GRRERILHO @

defect inspection unit 5 (ii) bringing e master information carrier in
cl osedcoftef@ctniitshadkeadyr sragshesredsped titoicts diss seppeatedf Fnoshigue Wi t h

defect i i r e the. 0ssi bly esent, on the
master in ornﬁiﬁgﬁagg%ﬁﬁg¥{f%ﬂﬁﬁ%ri%%péggﬁgﬁk§§bgéfa?ed$f%? hett" ith def ect
i nspecti diexEr(diii) inspecting any defect on the second-state inspection
substrate to mhi&@ #ge defect,is already transferred to and which is
separated fromt ST NTRET PR FFT R HR B SerdT TS or

af t er wvar dnSRATUIN Gub iRl phasmaf dheamecondstala d NsRgdd@bn

substrate with respect to the 15 defect inspection unit; (iv) correcting a
phas&l shistPHad® Gra MOMRAEAH & 18a5h wiher phases; and (v) conparing a

def ect I nspect | oy Sl dcOhd 15, AAAN-GH A, I ASABCH AN SURIata gnd &

defect inspection 20 result on I'TSt-state I'nspection’s
ot her t o stlbpsrtetat edeut derdden deheth e pessirhlys @tes énspoat L be smwsttarate

information carr.i er. This .second | ut.ion.has the faoll ow actions. That
0Ol et ol SO o klab S O Pt o i AR [
t 0 under g sdefredh fiorfpedonogairtiehetbi the shapecaneh thassdeivehathdy om it

and fhen attached to a _closely contacting unit to have the defect on the
closePy dént REEEF RadfERCEnfBRRRYRENCEAFFRRE LY IRARSRRT 2N (1T &8s tethen, the

i nspect i QR rSHRstiale das-det-ached fromthe closely contacting 30 unit to
undergo defection inspection in the second state. The defect inspection

unit used in thd&hg rigtventbtan defidest duispargh @n dedd ashcnsddd iamd he
second- sLake 1deheehoiNSPRGLT RN T i 'F0918HTRO% s bLLS! Cnine Halhaoh the
information carrier has formed thereon a magnetic film pattern
20 that corresponds to an information signal for use in a tracking
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 the above-mentioned indirect
25 defect inspection method. Moreover, the invention attempts to
overcome a new problem due to the indirect defect inspection.
It is, therefore, possible to accurately inspect a defect on
a master information carrier, which is such a fatal situation
that it is originally difficult to identify a defect owing to
30 the presence of a magnetic film pattern.

This new concept of the invention is accompanied by the

following variety of novelties.



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
| nspect i on resubne(a1abiodli I 8eFBKES: AdpOBShbhR O AYOL G fglsad,or ation
in accuracy of the defect inspection result owing to a shift in turned
phase. A&B&PENAE1PD chRrsiprehavable acmpgietdnt filhepatiteed phase correction

is perfo urned._ph ef etected on the basis of
detectedéﬁ?gﬁgangél%glgnré ?ggﬁé5§8§ fggkﬁg %ﬁs Scpﬁgﬁegdﬁégigte Waen

| i ght i stappbifedretetet a. mhgnthiis caserdtihg megdhlar | yneefiHeet edel i ght
nain&y cgnﬁi froma Eit i.ndentation) in the inspection substrate.

Scat ter ed® rgHER9oRt h& Fher hand, mainly comes fromforeign matter such
as a particle onihhenkpspechyad delesit! gbesibne Phes&at tariefd dd19Rf on _
fluctuates greatly in scattered direction and received |ight intensity with
a del i cateftratrabereninarpesitnrosubatrangl Ecorhigber BeARFHpPRi EhBEI on. The
turned phaseefFot Le6tin9RiERr : LRSPECLLO0RS herefore, is to be
per f or med opethe bgg?geé Hac%g?ﬁgg gﬁagg g? ggag%g%?ragfected 25 on the
basis of detectédileguinglipgrehéavdstert iighfqrmedtiicn i rstiahl éni nloskent ati on
and .intensity.. Thi es_ Lt _possible.to further i ove the defecgt
insﬂé%ti%%n%%gargﬁ§hngﬁgofafﬁ —FgagevépﬁaﬁF?l?ﬂeSPgEﬁﬁagﬁhgéglﬁg?ﬁection
operati onitls dqeefdey Hpdpertd chut dethgese tebna rdef gied ddaterat pds30pap the
basis of a detected scattered [ight whi.ch conmes fromthe inspection

subst r atB*HRBAC | PYhENFSTAPRPF N EAETBESONTRRETHBANSOt RRE {ABPEGEHEE phase
correcti gn,opeiati pn B oHeyPERT QEFBLL MBHBLY-PRSRY On scattered |ight. The
accuracy of defect 10  inspection, however, tends to be I ess than that by
use of regul arl yitel | seseectinghta dadestdi A a2y arvot tde gacondtstahe turned

pha co i i i r.fqr d t t 5 basis
o dot ecr e s ol ST St e P O RS e £ & nEh CHAGPCB5h8S 1rom

t he i nspaed i @bssublsicht Eswhepatagbt fsoappheedasteretwfahmbeiat t he sane
time priority is giyen to the turned phase correction by use of the
regularl?a¥%¥?5tt%%glight. The actions in this case may be understood

easily fromthe(abpveodfadesgr bptikeBctNQhephet eohhakstihe ahoveedescription
only exenplifies utilization of regularly reflected light or scattered

li ght i nS¢eRRdts phE8clroPeett PBNS AR SABEI aNAot BeferEctRRRECIPRAL the

def gt POAEEL LN die |f P dedk 0 izl i Qhipsegdhar by dachebtgeted |ight

or scattered [ight. Defect inspection need not be limted to an opti cal

system tortlexselpy edeaide abiné nde Eéettpons Wply oscopeny SEM) the magtor her

publicly, known system e enployed. In the above, the follow ng may be a

preferréﬂrgg%%%fyéédc%ﬁggegé, during the step of defect inspection on the

firststate inspelcétobssubstiefitet phesdertechsapneseat onfoheatiost-state

i nspection substrate is count urin%nthe %%%? of defect inspection
e

ed. so, d .
on the SEEOMESIIHE | 3 peetFAPC LIRS PR EFUTHE™ F P tH: et S%tond- st at e

i nspect i Pf 2RcsUbSt § A @eh 61 EPUSM BElg T e, malgié e t hel s tept vérilefiest
decision on the nmaster information carrier through the conparison, the
process ¢rEFeRRONFetHeran totPEnytieomes HEPatt ks dhramef 77t - A%

| nspecti Qs SULN SR AN 4 Ak LBnbACh s oMl © TRSPETT tRarepbst ate are
equal to edch other. , as a result, ‘
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



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 Mof the defects on the first-state inspection substrate is equal to
the count N of the defects on the second-state inspection substrate (that
is, M= N , the process decides that 5 the master information carrier has
no defect thereon and, if M~ N, on the other hand, decides that it has
one. SuchrseadisipaneehBedths Lo atl Yo 81 ml ast_in processing.
Not e here that M,aqrjld N rrgg %Fééo. I n t?\jteIJ gﬁ%vse?i{%geggfgg%ﬁd‘% t-bee‘ganot her
pref err e Fhgs fdast-phate dnspecitignt bebsteptef idefiect 14 ngpecthaom Hn t he

first-sta}eddshestd trate, jposition information of a defect on the
fi rst-stgedl nspecﬁeﬁ ‘%&Q‘}t rag\°§ ilstoelx ract’8l. ST durltity Wit ep of

def ect | m$P@@ingntder ohegskngnotrsteas eihGsat! i@hesWhsk! a6ingOsh ti N
inforgratiq_ of A efect on . the 15 second-state inspection substrate is
ext r att e “refCd TG % fESRep of defect decision on the naster

i nformation carrirgrs tihy Quahl eand sUb: 18 I%fé“c%%} %egeq%scttv\/%%t Qg{%t he

position informati on of the defect on the first-stdte inspection strate
and t hat "85 tee 18¢QERAG IS LAt €airmdeactiisort ramssteratee e t2@ tihepsandoas each

other. Ifup esubd, e 1 the process decides . that the
mast er in%lor%?far?it%n (L:lg(% r?%?@oﬁ %eltg)gtg%tllﬁfe?%% dhd- St nét \ﬁieié,cad@ci des
that it Kageomast| ket hiakecaseSinke acgnendcateaasrbel bpesathibnt hg def ect
posi{d on i i n the first-state jnspection substrate 25 is the sane
as t%dat Blﬁgkﬁ%ﬁ%gcgﬁdgs gpge- Pfsﬁ@@%@&%eéiuﬁﬁrtét 8s fRECHLBEEsaba¥Eides t hat
the nast defenter petsentcanr egtelas ofo adphrecktbharigen alfpeot B Whse,

deci des that |%,has one. |If it decides that the master information carrier
has a defBEPSChePBOTHPTHER R Je¥biched JRGTHT AB acmatae infopmetion on t he
30 mast ekak PO QML AR s AL ARELY e ndihdoing S0, the
defect position information is usedﬁg Iggfee%er%%’g%,gg\%\hjincdwl%eélﬁq’i £8Fes the
obt ai ni n§XamPdet aidedivatzl o tahd cew gpéeof aefbemadwsmbhebraaeidhnat es.

Thaty 4 s, . Pr.oc .Ga easl .y deci de_whet her the defects are an

abnolrdnal C%Fg%gﬁéi gfntsol(r;s H(L)Jrj'séi Sﬁmﬁgh‘éfg Br %\}551%2%%‘:&‘% EGFP&? they have.

Thi s techoosegy I amyetlelfeicn swaskiengothe Syhsdfaite in@peRtdldr baetht. In the
i urther preferred aspect, 5 when defects are decided

above, agcor |_n€ #o af p \
consecut TVePy 3Rl PFRTGH Y BRPATAaEe DREPrecHedng @tos®b¥e obt ai ned by

partiti oobmgatbed WiolepregeeR OhsbBetsnNaRagtd ORnauRshkal &y the BEogess
acconmodates this situation as follows . That is, the process regards this

pl ur al i t9* HPEEhsEéaCFel aritet regianis thenoperrrapetreminedived UED  BEobt ai n
PoSizol ons & rEREERAL OOt MG dedffh o UPRPRED {9 BP0 lcaled B or near the

gravil ty cent er of that apparent regil on. nthis case, e ach ons are as

fol | ows Memhiened advrrsxporf buerse t ehé phate shest @l tial dtygefngini t

|29 015 SUIRGSRI IR ASEERL L RANSRRUL ELY BresEnt PRt s . the

it with another, thus performing the defect inspection
processing again. If it is not larger than the predetermined

25 value, on the other hand, the process decides that no adverse
influence is given to then go to 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:

(1) inspecting a defect possibly present originally on

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

8



defect to be an 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. In this case, the actions are as follows. First, the 25 background

i s expl aimmesk e Mhiemf armeiginet | careoer di $1gt oretok U Ansif @r red taid i f s nat i on
carrier are brought in clJose contact, with each other, ideally_they match
conpl et elSFF5 ’ti%ﬁ%‘fl?"éﬁe]a)fi%s#‘b‘?rm Her el et H}Tﬁasemséﬁ drhe

i nf or mat i Qi Sevgi e | BndFeEOIEn | Sulsd 05e: € Ot AE tradile Wty @D ddapact i on
substrate 30 but with a magnetic recording nedium Actually, however, they
are shiftidtPRIOM B biher a little. This is called a surface-directional
positgon shift. . L1 i h ; 1CI0 ers to a
Fow hindreds of o anet s o 13° MhsEer JRERERE 8k BrElRE S VRS

sur f ace- diardrdtowdlthpdbet f bnsshs fate efreae dtol sushba tregieoas akitisheaye an
external profile of the magnetic recording nmediu | u he shift, anount.
Even if t et&‘e Cllesf("hcoJC dEFRT PR Gr gt}ierbotrx?a&sp%%i t%eéeﬁ:é: rPé’gsr‘?e]thi%cy

recor di npregadi WA ahd hea swst eim fovrtidn arnGdirdd &fo  dHerig gpaetiem def ect
in some cases in a very thin annular region (extrenely thin annul ar region)

bet ween tHSFha tRunk eGSR o thelaigdtaddtiRetivhal position shift and the
extefpal profile pfiihg, tdf 4 SEG [ %ﬂf% extrenely

t hi n annul ar regg onl)of t hat mas err%?ﬁ ormat% ﬂ(ﬂ%r% as ttaah%ef ect, in
parti cul dmsHesrtdignspasteatarid vhichehmdeéectrforimeady tommsfarmattount er s
a positi ifi. with, respec 0, the efic. recording nmedium_t.he foreign
mat t er p(r?:e%s%%td %nghelgexisér%%an%?%/eq rﬁt}r?mg%%%l %‘F‘gFS’Si Jorhp‘i%r%o‘iﬁ% czriggraﬁlnes]i t he
surface ahd bésopgpesvionerprad afteedaun, mbéasutsngid tubhedfshi®sewd h t he
cl ose contact bet v&en t he master Jnfornation carrier and the magnetic

recor di ndrefiqint "rs&?d:r?odtnstﬂ‘?é:%aségs G2 ot th C &P FedCadds he

accuigcy dd¥ dmgneldgeddidnshigrird;ng of an information signal of the master 20
information carrier to the magnetic recordi ng medi um Taki ng

a
surface-directioidl) FEFrErsAngha Mhasq shadéopased ierbrdreasi¥ed SWeecessary
to inspegt,, 3P Hé%e%t renely thin annular region when inspecting whether
there is a defect on the nmaster information carrier to be brought in close
contact with the(w5 amgpeatiing reecErfiaty imshaohi@upEese. there thieat an

i nspection substrate and a netic recqrding, medj have the sane size. If
Lhe. mast 8 RRR IR Sor RERFA e Ta i AEHHE A7 AR (o Sabiet FACR S5 Ta B ought i n
cl osep coneaefl tWichhtBachietbestexacih ¥pé bt fon osuth i radI ey a3 HMotthero

surface-directional position shift therebetween, forei gn_ T tter, if any, in

the extr&ReltPemeiy Sedids thegidsfest ore Ye P LSO ScHRSTEF may be

over | ooked.fha-g iker @ alfatert,he master information carrier is to cone in
close contact 14 with the inspection substrate. |f the master information
carrier in this Thdse siesonsedodstaonohatl thaef phl ombp@tact ¥qiuhsf dhadf t he

i magnet et LTanarSPecs Thhe SR aA G s et age b & SuGSeSrad 1o | nspect

def e23 s iincleditignaun ek ttcenptigrygbide fautuiaspeegion iontheef et etate

infornatg%g %%%%i%gtached 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
inspection and that used in the second-state defect inspection

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

9



It may be considered that such an inspection substrate is enployed as to
have the sane size as that of a magnetic 10 recordi ng nediumto which an
information signal of a magnetic filmpattern is magnetically transferred
fromthe master information carrier. It will be described later. Here, such
an inspection substrate is exenplified as to be larger in size than the
magneti c recording medium 15 The region in the external profile of the
magneti c recordi ng medi um plus the extrenely thin annul ar region

const it ufegsthetame inspeegion ofibsheasardmtendir eetinale eRgi-Htdtteshift.
Such an i.nspecti.on substrate is enploy%g here as to have at |east a size

that cor FBSPEREL o SRS thdtemdmer 8gitoR LY@ YS: thei Sa8¢r pac €aghy ethiegnal

posi ti onTsBf breThiathe@MR&pAEE ¥ o Melan3irzed &g%&ﬁ%%b%n ghstrate itself
covers the extrenely thin annular region. Even if the surfacedirectional
posi t i onAERPrEipgeyr SPEboaRP eRNBPALiBeniaiWadre thesdefedhiiomspriatdoncarri er

and tde | t] r.at N. r ought _i ose cqntact with
ach bt nerSOE e e EE R Hh s Rl LEY AL Y o ERER ERChi 1 i
t he mast eecbnfiestatieoinspect bon carbstivatley, barhedughtsencst oset tomtiact with
t he inspectjon substrate. Th LS,, foreign matter, if any, in the extrenely
thin anngPakPe_rcéaglf%]ne. s°‘§"urc’é’l gg?f‘a%?%? rté%’ .ttblrpﬁ"éi BB2FRE iRh eqiFdt rate.

I'n shorttoi kakh Bessikhl eThesavQirdeavenkeekicograbttbe BpesaREenofisf orei gn

matter in the extrenely thin annul ar region, thus inproving the accuracy in

def ect i R¥péceldn BRIEREMAAsPRr thaf dedaCitoAnsaeetépn 18sulkn (dagadi-on, in
conty@st thes! REkEESEr oo LB &1 doseyd D U dEINAL A dip 1100 LRRMARVIRY { he

same size, the nmaster infornation carrier an e inspection substrate are
br ought theciefect dmsastctiidrh rescil toowengat plaushl it yiwft winees patss.

different close,contacting positions,. this nethod.need n carr ut
repetitive cl osé%f?ﬁ?é@fgi %8 gg‘éﬁaﬁr&‘?&r&%’i&wﬁ&ﬁ?é&“‘s&‘ga ghﬁngéu%ﬁ%t he cl ose
cont acti pgapestbreschbiibnneedpet@opretiobm al eaeneanpaekeNgronl Yegaee, thus

i mproving the inspection efficiency. 10 The followng will_ describe a

met hod ofeh8FREt MR thfspaELPoRf ARGtat liRlt e Mesrafled@mbyi ze as
thatf the FRGPELEcohcsabdtagaedhum 1T6he et bad)iakesnbpbpoaccount a

surface-directional position shi ich”occurs he master information
carrier and theIhn§pééticamesulbber zequarglysrpfdaghedi hightsmadoavact with

Tnspect i omsensrolra e i nbeRe TRbE 1B ShETLhRBLEREbhCE BRP AL,
pluralitgcattéradsl aghtd) fdrertdret othegeheandt atd imy pasidd dasmsdotrbaynt he

[ ti bst havi | t th A ' . that of th tic 20
r ecor di G HEGF Ui iy *EofePHACEF b8 eOBonP Act APERL LAB BYBF&FFChexi A  egi on

of that suvstoeeedi 18Hit AAUcRRYLS gResltilit i h sddtecdmst el rerfralombhan
carrier. In this case, the actions are as follows. That is, by bringing the
mast er i AteehBEAohighErivEeRRdtYhEithspedeibnabs SL4BSERAEEONNIR] 0se cont act
wth ea hit fo i ] r&nt $€. 50U BREERT

posi ti oﬁé?g%ﬂgégsae@aﬁﬁa%%x?{%&ﬁﬁsﬁéggls %%Woéfﬁ%%eégsﬁrc?gceﬂa?r Slcti ongl position
shi ft i ncoudenyiohef @xt theersl nspdd i emrnikat radgi ot heretfloarenngisetoi Aeor mat i on
carrier can-co in ose _cant agt _w ' i_0 t

Ther ef or%,r)F%FIgfg%no?m ee%,as%% g%y%%?ﬁ@%ﬁ&;%e ;‘? ?ﬁ?%ggn%%}gg?tgggi on is
sur @lsy temnshersasi ¢ af e tawspet tieyu ladist retfédecltied §ightis pbdshblie to

avoi o over) opki g of, Lhe. £ 201 a0 TS, AP S b8 PHL STEL Y101 7
to further improve the defect inspection accuracy.
According to a variant, the turned phase correction
operation is performed on a turned phase of a defect detected
30 on the basis of a detected scattered light which comes from the
inspection substrate when light is applied thereto. This means
that the turned phase correction operation may be performed

mainly based on scattered light. The accuracy of defect

10



thus inproving the accuracy in defect inspection on the master information
carrier. In addition, by originally using such an inspection substrate as
to have the same size as that of the nmagnetic 5 recording nmediumto which
the information signal of the magnetic filmpattern is magnetically
transferred fromthe nmaster information carrier, it is possible to use in
di verted manner the nmagnetic recording nediumor its primary board as the
i nspection substrate. This neans that a dedicated 10 inspection substrate
need not imespeariifcact dreetviar pdrendaultar bd tldss tthher efheite bypassi kife to
simplify the .defect inspectjan facilities and reduce the costs. Fromthis
it is fuffﬁal%ﬁﬁxjﬁqé;égaﬁgi Ction substrate nay be in sone cases

smal | er than thedeanetic tkd dreaeh ngaRUM iRy teneat ighthdd ose
contacting with different close contacting positions, this small size in

i nspect i GIYEEESCA OPEEA BENatE vt Crhés8e£6REi AP bRSt AR oIWE cover e
by the imyantd gr.adVeadd tﬂe%@lalarﬁ@efssfm@et@ame{éhggx alsocd ed 1iGhaS 2

follows. That is, the inspection Substrate enploy is mainly made of the
same mat éhisdl cames fedm tdensnspashiomasepsraté when dighetis apgddredi ng

medi um IS uch concept _that, a .mgnetic _ recordin di um
manuf act Hﬁee}eécr% gﬂgg% g?itﬁ}esﬁgﬁengéﬂgtéﬁl?]éﬁw dihEdi bt ¥ gﬁ”&g‘\f of
manuf act phassheokdebeidh bipatbeas ft brei Msperdr n rafsitaiel igha. dinkey t ed
manner, to enabl e regucin the costs. According to an additional preferred
aspect, SEEHCRT iRshadti GASSUBRY 2 eUPdeBP 30U SAP BYY tiFr Wavid e 4

har dp@ss dehariphatlorof the master information carrier. 30 In this case, the

actions are as follows. That is, if conversely such an inspection substrat
is used as to hdlgEeyhere that the above description only exemplifies

utilization of regularly reflected light or scattered light in
turned phase correction and should not be understood that the
defect inspection is limited to utilization of regularly

15 reflected light or scattered light. Defect inspection need not
be limited to an optical system. For example, a scanning
electron microscope (SEM) or any other publicly known system
may be employed.

In the above, the following may be a preferred aspect.

20 That is, during the step of defect inspection on the first-
state inspection 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 carrier has no defect thereon and,

otherwise, decides that it has one thereon.

11
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| east the sane hardness as that of the master information carrier, the

i nspection substrate hardly has an indentation 17 ow ng to foreign matter
or an abnormal protrusion present on the master information carrier. By
usi ng such an inspection substrate as to have a | ower hardness than the
master information carrier, an indentation due to foreign matter or 5 an
abnormal protrusion on the master information carrier can surely be
produced in the inspection substrate. It is, therefore, possible to

securel y detect Ithehabnoss®| tHobisonar akefHs &N JRLL €F £ Ahd R umst er
information carrier by using an 'inspection substrate. 10 According to an

addi ti on¥l Ofr &Per FedesdSeln, thee fiAscstass dmspecaion suisssadrerst ed from
| ubri cangqaRp! keathen BAnkhR BRIRALI aef'f%%%dbﬁg.t@{%d's%@onhﬂsttﬁl% case, the
actions are as follows. That is, typically lubricant 1's applied on the
upper nost.nsaget ioh aulst napaeitiratr dsprMiFY) nedicuprasetsedisde s Thiat ser ves

a purgos f_preseryi othness_of the magnetic recordi ng nmediy | f
this fub?ﬁpgaﬁ??g%a ?féggﬁéa &P1 cCFREOT I NS n%cgi(%#?cst 3@?&%‘ &t9nspect i on
substratg, # he, | 5speksi SPhEHDLBARQS edbdsdat senbubit crat app! i eg thegeon. |f
the lubricant-applied 20 i nspection substrate is used, foreign matter, if

0 . !
any, on PRELIFASPAICERIYATeRPeRP LAYy PdTRiERTA 45561 Br@IBFEesRd Ndnspect i on

substrat gor Zohsekvenkhi & BrAPNERL vaBel GSpection substrate free of |ubricant
is used to thereby inprove absorp?ion of foreign matter on the naster

i nformation carAnetheThboveak sbei £023opdngi blay be seotihelry padetfectcetor ei gn
mat t]teU DBSEIS_@E.O”TIHQF i”sa,Std%rrdig{J;I %@H%hgge&rééﬁé% byin“sts;! J 'g{}} :%’2‘;5 gtion

substrat e. cording to ‘an a i"ona erre pect, ion
substrat éiespleyedehaaspestibaseubsntractei ngosticiaaeinfgprbtzed. og0aln this

case, th ctions are as follows ., That is, if an abnormal protrusion is
present Sﬁ?ﬁcha%ﬂeg?% §Eq§ﬁiﬁﬁﬁQﬁr?Qﬁpqqﬁ%CHh§¥¥95qﬁﬂﬂﬁ'ﬁétPégrééFgﬁ;r, ;he

magnet i cafkbm deyi pealhobtebr OMddra JrshepetBfi BRNEA 192 SBEHHALs@WkRY tO the
cl ose 18 contacting/separation. If the Inspection substrate has a
magnet i c1PEBPEELPnOPUPSETakR f 81 ttipn padiogmadirnmagnetdaldalyon tha
ot vont | B0CTRe CUPTach ot R e oy mar T ool dr TR Tk HS
cont am nathedsbgp tde dedelctddetfisiagnen i the iMamter information carrier
through comparison, the process decides whether the position
information of the defect on the first-state inspection
substrate and that on the second-state inspection substrate are
20 the same as each other. If, as a result, they are the same,
the process decides that the master information carrier has no
defect thereon and, otherwise, decides that it has one.
In this case, the actions are as follows. If the defect
position information on the first-state inspection substrate
25 1is the same as that on the second-state inspection substrate,
the process decides that the master information carrier has no
defect thereon 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

12



The invention also relates to a nmagnetic transfer nethod for a nagnetic
filmpattern by use of a master information carrier. This nethod
specifically uses a master 10 information carrier that is decided to be
accept abl e through defect inspection by the above-nentioned defect

i nspection nmethod. An information signal based on the magnetic filmpattern
on the master information carrier is transferred to the nmagnetic recording
medi um magnetically. In this case, the 15 surface of the nmaster information
carri er easdfliycHecheenapsehiee themipfiétesnais rorapmbing broaughtudinrc! ose
contact with the na%netic recordinanediu on which in turn is applied an

um ¢ .
ext er nal OFadREErer MBLESEoCrnEVERYWRABndF X Hipiat 1om ditiflt itAV S gfdiiShased on
the magnelkichnbillo@yPas ifyedF1aN i hhea SRSt et he s b vd oF AEd *t%nr&algﬁiﬂzéqtt.he
magnetic recordi ng medium According to another aspect, the naster
i nformati on car rifethgt 8PPyt i PR ite Br fustiee r mutaforr fat aspesgnet i c
filmgpatter eryJnfar i L _8r i_s _decided to _be
accepy abl ST hy Sacl der e et Ty o p s it anad et
i nspect i onnmtehenli t Inegitins odsEhotdhebragnetilsy balrmipavhéng ohe b least er
infornation.carrie£ IS, magne lzed‘ﬁgforehan .. Then, the surface of the
mast er | AESrTRt PENTREr +REPCGhRRI TRPT HEe g Hdts PP SRS 8OOSR SSSt tern i s
formed i shhsosghtatfos! 8sef6PIGRE! Wil 186 FRENSEDEed £GVUSH % wRdisum 30 to
thereby magnetically transfer the information signal based on the magnetic
fil m pat PéEAasE t¥heTnESRERCHALBE MR BnreRtonerag ®nehappagestt egdodr di ng
medi e h Iof f C Il her
oxt 6 hal “gBurr e PPl Ire aba T (RS"t R SaenarreCr FAPBARFSr Hoof t s
magnet i zédcb&kdr @hard niepst €hd. g ddresey rmEtrteds olf ot a tu s s mast ergiiohoer mat i on
carrier which has ssed thr h_the 5 defect inspection appropriately to
t hen nagneticalﬁ? Fﬁéﬁs?%éea%H%hFSFﬁQPFOﬁrgﬁﬁ%gPiﬁﬁggd g%hgﬁéjﬂaéﬁgtic film
pattern taptheechagneté Il teeer dhog apluvalithus ARk er@fHdiy sipgdelkidc
transfer of the informatiqn signal efficiently and accurately. The
i nventi ohCr BR¥Eed PS6CT0L18 GORSECULAYFEYt PERSEDTNBPRBECNELYa FREneti c

recoygli nﬁr%ggg%azhﬁo%m@g YSREna TRSLeEnLNEQL AR Lot Ak kehggeci ded to
abl i ns | t?

be accep e through defec ection to then magnetically ansfer an

i nf or mat Aefiestgralbe AnrBuil Todukk ded@sdt.i By segrgidaganediafimctEvBAchf such
an aCCEpth'S gﬁg{tséx%tg%{%’éarﬁ%f’ﬁgcﬂ st % %’Bﬁt%&%d’leﬂ;& Vel  h3chhere is

a possibiTrty orergn matter may be caug etween"the master
i nf or mat hea sarlXéeaxst ancdteirtta imgpetkiad ascondideferadl whenkerutraey are br ought

in close _contact m%th eac? o%her. In.this case, a defect such as a pit
caused b§SprBREPRGof Rt AELEGF el BRPRELLEP may possibly occur on the 20

magrped | ¢ recor dpAdad@dt ushal tefe faanset b@Fteb@nﬁéprbe 3Bi solpdwe! iIRato be

i nspected. The defect inspection nmethod for a nmagnetic recording nmedi um
accor di n§St 0% H'§ AERITH Ah e atife SREPEUSH 1] iHlesfst tibdd atdef ect
possi bl y | 8l BabLYCOP: 25 Sy dBER R Enb ROk Shit SEM SRt pLe
transfer?g%%?ﬁq%?ﬁﬂging aéﬁ%stgég?nfornation carrieruin cl ose contact with
t he pre-owvanstefanagdérectievetdpnginedhuahafter defect inspection to

 ereby, monet) el LY\ gasLercad A04LIELAN ) 93l asedcop. g eqget 1 ©
magrest i chaekgrdung iedixphadinesr. détiecta magpeticarec@ding 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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(ii1i1) inspecting a defect on the post-transfer magnetic recordi ng nmedi um
after it is separated fromthe nmaster information carrier; and (iv)
conparing a defect inspection result on the 5 post-transfer nagnetic
recordi ng nmedi um and a defect inspection result on the pre-transfer
magneti c recording nmediumto each other to thereby decide such a defect on
the magnetic recording nediumas to be caused by the transfer step. It is

t hus possible to secure detection of a defect 10 caused by magnetic

t ransf er Thedmappmorerepgéoncefirtty sur faspedirent iodnaal gefsddti con sHeftmagneti c
recordin% diug] Thrgqgh this defect. inspection thg rel%ﬂﬁility can be

i mpr oved T e tRagREYI € FEEHIAT /AP PASGURPNGE EPPAF htRICL W RLitHE t o an
addi ti onglagpleefies r€do 28 pRG medfi unhp14s Ebe\@riTenshongd. dekeal 1 £ AsRa i on

met hod fqr a magneti¢ recording nedium the follow ng step is added between
the steplSfnActEGTl ABFICALER AT FREPPREIRE istBe Magirtie nesescdingg nedi um
and tdie gsle@p vl of IREmE 9PEACEA fdrmal n'c%’rﬂi'é‘},pfﬁgﬁé%éfﬁgegtd%f‘@lzett her the
nunber or the size of defects inspected 20 on the pre-transfer mnmagnetic

r ecor di ngnmsenemciasesotinl ar yeryt fad na apnedetrergigned ekteeardy ithint is in

excess of al . o] 0Rn.qoi .proc i,ng and, . otherw se, goes to
t he closgnggﬁﬁgc %ﬁ&ogﬁeggt%%%Ph??gcg%%}%ﬁﬁe%égfpgnggaFgeagufgkffﬁb. | f

ext er nal d2rekaiengd poktedons shadghtndutheg ekagratilcpkb@nskes fbeheeen the
mast er inforggtion carri.er angéthe magneti c recordi ng medi um when they are

brought FRIEFGSE éﬁﬁpﬁéﬁnﬁipﬁ_ 4€h other, the foreign matter thus caught
may pessibly haygeantadvekseehbliyUenes sue as LAUCOR Rk #adelgct on
the magnetic 30 recording medium or the master information carrier because
t he magnéhfermpiasnganpeanahasm defeatri Btirodticnlarel teeepnmatctestate. A

def ect Ogﬁg E%OQngﬂaggeEh§n%§%\gEi' af Era[}}%ie?.”eﬁgéﬁh%rgﬂg' go‘éﬁ'ﬂigna
simlar defect to occur in~a nunbei of ‘nmagneti ¢ recordrng media
processedhafi¢ afiter ranptheér tot hue ghghegiri secbedangauedipmpbkiem To guard

inst this, if d t t d th h.defect i ti
o e- 1 anSPERLARORGLFE s BEOP A hg ot dnE “EAENRLCECL™| RERBLEE BRELREI i he

nunies Spanrdsokgsiaetothkhegerdebessthe nabnkakgetetbaniaghmedetrrm ned
value. If it is in excess of the predeterm ned val ue, the process stops the

on- goi ngTRRECEYsi A HICEARARP VhENddRFIESEIIUaRiePEEWERB T MR SEE Tor
repl ace ahfm@t%ﬁt e%riﬂtag_n%actﬁgcaggbegieegéeakam%tH@aieﬁr forms def ect

i nspection again. If is not larg han the predeterm ned val ue, the
process tbhtpdgbonhathecuiarse tiefasdhcelt snay vegnasia b goctioathe cl ose

contact step, . Huis. (08 URSLEN I AF QUTRLLOR, RIS &k £a9 be dexented from

havi ng a new o eér°solution 0 e4é pect i met hod for
15 20raghefoemaedondtangr exdinmtaecnaghsgitoréderdiwemddinum . .ncraiteéagt he
steps of: (i)_inspecting a defect, pOSSigté present on a pretransfer

magnet i c@r PR A FOFAEYP ARt L AF st PAGFRSRSIy EBR T SF PEFMar d,

neasuri ngtaj unBedsphaser8f ihBBect also the extremely thin annular
region when inspecting whether there is a defect on the master
information carrier to be brought in close contact 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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20 pre-transfer magnetic recording mediumw th respect to defect inspection
uni-t; (ii) bringing a master information carrier in close contact wth the
pre-transfer magnetic recording mediumas finished with defect inspection
to then magnetically transfer 25 an information signal based on a nagnetic
filmpattern of the master information carrier to the pre-transfer nmagnetic
recordi ng mediumas finished with defect inspection; (iii) inspecting a
defect on the post-transfer magnetic recordi ng nedium as separated fromthe

master 3QitRAfenBBtheBee@ibhebuBBErats), BEE¥hEUShYtar 2hESHWALHopMeasuring
a turned phase of the post-transfer nmagnetic recording nmediumwth respect

to the depBEierrddpebipoirimiis;used as(g ppreatrang Lnguagrsdtiifa tianpliase based
on the t Sk g q at [ a.defect _jnspection
Fesul't oaf FReserhdtisd BIGREE PIC bYy COMERILAPAn-ANHRE ahPEET s

i nspect i mantéened dateheéopreibnansafmagnaghet teanscordi ng nediumto each

ot her. to thereby, deci a.defect produced on the magnetic recordi ng nedi um
by t Re transfer*gfeﬁogﬁﬂwﬁﬁﬁs Hasg?ggﬂgsaéfFoﬁEgﬁ?égﬁg £8I LB#BSCFhat is, a

nmagnet i caeegetdi ngcMedi e be aktashedyt ehdgf Eﬁﬁulé@pﬁéégiaﬂ YRi £hd0 to
undergo defect inspection in a pre-transfer state and then detached

t her ef r JRREBSBel AEQEMAE ORI B3ELTEBRt acting unit so that a defect on a master
i nformation carkief,faye l&%.ntsri?i%%fe%r{:ﬁgtt&d&r} a’nni?ﬁgleg%?oﬁogﬁgg{:r%gte . The
t rom I C

magneti c recording fumis en det ache cl"0se-confacting unit
to be novedemplonied18sdedebaventpecsama sibz¢ agathasoof hatmagnewycunder go

defect inspection in.a st-transfer.state. The defect inspectiop,unit used
' a0 ectSrReptRginr i i el pnsF R iR PSS Be PR HLFect

i nspect i pNlhNpébeePRSi st magaéeicsl By et ARys bertde SA6® Ohe Ghdfesent,

al t hough a_turned phase of the 20 magnetic recording mediumin the

pre-transtEPrBERBtel FRIFEHE - | At Hélpo3e -desmsikad dt -doHfi5eal FAGS

coi nci dey it 2ach 9 hefos thlatieS: £XPaGHE £hat 2 shi L at occur in
phase. T% gluard agal nst tshirs, epjr'i or toﬁélorrlpar iasongbgeét v%/e\%e}t?eg gf%@%e

i nspect i oman ey t magne hec nagrerding eseddmg mediumin the 25 pre-transfer

Shade correcti oRiSo HESI A FAB FGFRER pHateE FaySBetne MY RRR M th each
ot her. TheSotdiimgdmelihse SIS ecli¢ odxopeataly othis dypilat | yegbsiduct ed on the
defect 10specti on, Lol (WAL, 01 "Bhog.d L POESIEL 8 10, A0l
position shift. Such an inspection substrate is employed here
as to have at least a size that corresponds to the maximum region
20 of this surface-directional position shift. This
comparatively large sized inspection substrate itself covers
the extremely thin annular region. Even if the surface-
directional position shift occurs to any extent between the
master information carrier and the inspection substrate when
25 they are brought in close contact with each other, the maximum
region of the surface-directional position shift in the master
information carrier can surely be brought in close contact with
the inspection substrate. That is, foreign matter, if any, in
the extremely thin annular region is surely transferred to the
30 inspection substrate. In short, it is possible to avoid
overlooking of the 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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30 deterioration in accuracy of the defect inspection result caused by a
shift in turned phase, thus inproving the defect inspection accuracy. 23
In the above, according to a preferred aspect, the turned-phase correction
is perfornmed on a turned phase of a defect detected based on |ight
regularly reflected by the nmagnetic recording medi umwhen light is applied
thereto. 5 The difference between regularly reflected light and scattered
| i ght has been described already. The turned phase of a detected defect is
captured on thethasisys:@f sLeguylarly refdecte i detect hich is nore
stable in orienggt?gglgﬁghfngén§F¥§r?ﬁ§n%thhgt%g%? ?& %sggﬁﬁﬁhpossible to
further descmpbedenetirodieffecsingdpent haviagctiacpmeAsipeditie masaeat her
preferred_aspect. the_turnedphase correction is performed on a turned phase
of a def é8?°§8?§&?8d°%ﬁr%ﬁ£ %‘é‘gi @l%flrﬁpge?ﬁt]soc{htst A PRE Hﬁ@H@E“itc

recor di ngnmedbss vbasaktght thseappl bedethar ploralbt§ seapsmbBaktl5 the
turned-p asg correction may be perfornmed using scattered |ight mainly.
Accordi n§t6eaehbr CheFepFrePERrFEdNdsBeELL1PRE! t thABINBRASE BBPAeBPEON is

per f or rreeaee%zao&yrf@ﬁatpb@ﬁ@e cm@séi%fo@ﬁtta&qtnggﬁ@rgeiw% Qgébﬁip%&!eaght

regularl% reflected or 20 scattered by the et1c recordi ng nmedi um when
| i ght isbHppl FeangRetBdt bhahrlesat cohtasampgt paeigionnguh peedsity to the
turned-p r LO e d t ected_based on_the regularly

ot oct cHCTEgER CFaCEnaohBset enahEE) PHSHhot Rl Do R RboF BBl y acpect. 25
That is, ihaptbeishepfoicdefiegt detection on the pre-transfer magnetic

recqrdi ng nediu the_defects on_.the pre-transfer nmagnetic¢ recordi ng nedi um
ar e Count ed. Ing%ﬁe Q%gﬁwbpgdgﬁgét PRSPELEi BnMBRNPAReCHosBINFakEEer magneti c

recor di ngnBBaLHIbAl S8 st P daf et H2eN al 8 sROBhe tS ANS Tl RGNS HAG BECN di ng
30 nedium are counted. Then, in the step of defect decision throug

conpar i sbhe gt anRE imgeeoird ingcoedi ug . mEdilsnpe thed prajsss d ndecadesunhet her

t he coun f d : h -fra tic recording di um and
that on %hguﬁgggepggfg%?éﬁg %rsﬁgéﬁééﬁcgﬁggér |H§$H%%?%§$aygé$hgﬂgane. I f,
as a resmbsterheyfarmatihensaaerasreanti vhéeinspdet psocesisstestdeareéhat t he

magneti c,_recordi.n di um has no defect .an ot herw se, decides that it has
oneﬁ%rh@Erag%’&t”gF%S&egoagéc%wfﬁlﬁf}%}‘ Q%F?ﬁlre I Saﬁlﬁthggt' FA®deci si on
processingstén iNLoARYEont Berf ObL O AT RBY HSaROL hers b &f L5 £€daBSPECT .
That is, in the step of defect |n$§ect|on on the pre-transfer magnetic

recor di nRrARARAD FONIT GONLHGr HAEPoRAGR QEhR écPlomadREypPE- E1BRSTer
Tegnet! cat R TBILUE contOeEild At D LD IMICRNRl L AEbEEL LhROPECT | O

on the posttransfer magnetic record um al so, position Information of
a def ectsapst het pdsavinqrdimers tmidueesaner etoe dinghatdbdinths exgnatied. Then,
in Ege sLep of, defe&éidecision t hr ough, conpari.son on. t.he nagneticl{ecording
medi

m ¥%eo%?%% s um may come In-cldse’contact with the Yovera
maximum region of that surface-directional position shift in
the master information carrier.

In this case, the actions are as follows. That is; by

bringing the master information carrier and the inspection

25 substrate in close contact with each other a plurality of times
with different close contacting positions, the overall maximum
region of the surface-directional position shift including the
extremely thin annular region in the master information carrier
can come in close contact with the inspection substrate.

30 Therefore, foreign matter, of any, in the extremely thin
annular region is surely transferred to the inspection
substrate. It is thus possible to avoid overlooking of the

foreign matter present in the extremely thin annular region,
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15 deci des whether the position information of the defect on the
pre-transfer magnetic recordi ng nmedium and that on the post-transfer
magneti c recordi ng medi um are the same as each other. If as a result they
are the sane, the process decides that the nmagnetic recordi ng medi um has no
defect thereon and, 20 otherw se, decides that it has one. In this case,
the actions are as follows . This nmethod uses the position information of a
defect as a reference and so advantageous in obtaining of detailed data on
what typehafs thepeotréngriehe mosturalr ycharde fedesinsperit iich, ohtthé neaxied 0

deci de 25 eth%n t he def,ects are an abnormal protrusion or foreign matter
and even WHEEME SN F@G Tt tthey have. This is an effective technology in
washi ng the magnef i{adi@Gdrdi By BdidiM410 y Grditdd i tan lihddiakave,
according to a further preferred aspect, 30 when defects aré deci ded
consecut PYES|rék€r 88 Flouhamvet Fhef sameutsd 2gnias tdigitons shet megeesticai ned by
partidioni | egi.0 t i C.r.ecordi i t he process
accoé%odgkggrpﬁﬁgwggfﬁgékgﬁ gquglﬁgﬁgqgg$%g%tﬁ§, Fgg%%}gggsgg%S regar ds
t hi s pl umakbiney icf fddmseeditiere usi magegitdrs ldy aranasfearent freg ahet 0 obtain
position infornat%on o{.one def.ect sggfosed t,0.be | ocated at .or near the
gravity BEREEF bPIPHELCAPD &P Sragi-omS BT RS ER4SE 1ByA rdérd&rr&i%% a
def ect whkheheRasha fhghpeishapeohavhgumadiihRast fr£Ydididty Sidy Qs which
has at |east a certain spread as one_ defect, the accuracy can be inproved

i n def ecthPndpEPEICSAONTRELERFEHEI- on ThISafies S thajkagneedd caged

recofgli nghteRLedusi BaL3RPaEA! HEed! 89 WhInedh | ARt ASs q@g&&ﬂ%&%@.”ﬁgne“ c
recording nmediumto which the information signal 1s magnetically

transfer i&diby therabove. nenssbinbe tagniotpliiy aifsf cefiecy nespedtdod a
magneti c ch for _perform.ng the r r.di ng/ reproduci ng operation to the
disk-sha68§§iét§§§ngppcrgggngFﬁﬁ %@%F%ﬁ] Thi s magnetic

recor di ng/ r epr odu@im@ hdpparatiys fiusthaus sadunted twithie andipsktsaped magnetic
recording mediumto which the information signal based on a magnetic film
pattern SPPERELEsTEY PRf dPNEPMENCEALSI SPaild Shnghari ERFI PagRgkdferred at a
hi ghy 20 aeeuiatt hdWSuel r%g%slcliﬁgtcws&%wt(a'ct%gWﬁﬁ Bagilh@nger vo
mechani sm etc. BRI EF DESCRI'PTI ON OF THE DRAW NGS These and ot her objects as
wel | as advant ggasastingepr2s5ithvBfti 6hiwi BmaBdceieeclinaingpechéonol | ow ng
descri pt Lop-plopLetenrad caRoMARALSqO TRESENLEALL T HL! B Eebecgnce to the
acconpanyi ng draw ngs, wherern: 1 is'across-sectional view for
show ng acstatd bigetkeaimmeshedonnfornmation carrier and a magnetic recordi ng
30 nmedium are sggar%teg.froq1eac other in a firstﬁﬁnboginent of the
invention FI G 27 §981E160881 s BEELERAF PERSFSr TeNoRitiG ResBarE™wAdre t he

mastay | BbOLBRLL OMHER LsertR@d st JRHIEEUD steaeedémgl @Ped is mainly

made of the same material as a main constituent material of the

magnetic recording medium. This is based on such a concept that
a magnetic recording medium manufactured or a semi-finished
magnetic recording medium in process of manufacture should be

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

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

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

carrier, the inspection substrate hardly has an indentation
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mediumare in close contact with each other in the first enbodi nent of the
invention; FIG 3 is an illustration for show ng a contact surface of the
master information carrier on which it comes in contact 5 with the magnetic
recording nmediumin the first enbodi nent of the invention;, FIG 4 is an
illustration for show ng a shape of a boss in the first enbodi nent of the

i nvention; FIG 5 is a graph for showing a rel ationship between 10 an

elapsing tijme and an air pressure of a close contact space in the first
enbodi merff¥3d19 thfk HARFAT B1Rt tEEGOr6aRsaANSERR e FRE TP LR rRESIPNE AT showi ng

a plane afhone LAMRE Hindthe i RSle oi)f OBYBLE PR CaLER S4n i 4 ggc { dipt
enbodi nent of the inventi(?n; f5 FI Gle% S gﬁ exggnﬁ\é{éhﬁ%v&q%gr s%loc\;/fng part
F of FlGsWatratr 43 rsr hatwdi nanenfhatdndss dtdrorsheFin@st®&r s a partially

ti PRV~ ; | h ' i,n_F d 7 in the first
enbod: mert TS ot Mkl "l ERRRRSRREN Wt ot BN at et iy
initializatiabmommalherdotrsts iembodi that mastéheinfvenit don dHd£idP dan an

illustration for, show netic transfer, in the first enbodi nent of the
i nvent i ofd58Id bR R%OCQEF‘??I (TR i RS iR it vatitor of 25

magnet i zatHee A ACLHoRE0I R ¢Heelurel yeabedifaiMe 9bnbbhRal e o1 G 12
is a flowchart for showing a defect inspection step in the first enbodi nment
of the | fedOredIrFrgttey g Ahei npaseratnbprnotiehovw ngler def actigD

I nspecti | st enbodi ment of the invention; FIG 14 is
an ill us%&a?ﬁ%?%#%smo%véﬂr%%tﬁe%ult of defect inspection perforned at step
ST1 16 the firstAcmotimento afn tduditniverdl gre i redldspddt,i sthan

il lustrat,ion far, shomﬁqﬁgg result .of defect kps ection performed at step

ST4 i n 1 HESPGE BTORTHRC D X Re-ShFaRGed TToR lubricant

application on the magnetic recording medium.
In this case, the actions are as follows. That is,

typically lubricant is applied on the uppermost layer of a

15 magnetic recording medium as finished. This serves a purpose
of preserving smoothness of the magnetic recording mediunn If
this lubricant-applied magnetic recording medium is used as an
inspection substrate, the inspection 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
of lubricant is used to thereby improve absorption of foreign
matter on the master information carrier. This makes it

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

According to an additional preferred aspect, the

inspection substrate employed has its close contacting surface
magnetized.

30 In this case, the actions are as follows. That is, if
an abnormal protrusion is present in a magnetic film pattern
of the master information carrier, the magnetic film may peel

off from the master information carrier owing to the close
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FIG 16 is a flowhart for showing a step of deciding 5 a defect caused by
a master information carrier in the first enbodi nent of the invention;

FIGS. 17 are graphs for showing a position of a gravity center of a variety
*of types of defects detected by neasurenent perforned 20 tine consecutively
on the same inspection 10 substrate in the first enbodi nent of the
invention; FIG 18 is a table for showng a result of enunerating defects
with a turned phase shift anount _of 10 degrees or |ess and a position shift

amount of°BLgc 8/SFE§§aGfl°Phoséfdé@@ctl@épﬁy?t_éoﬁhépésytéééﬁt BASePerent in a
regul arlm@%k%}%ﬁb%gw ohdi £ £ GRRIFRR , SYiSE SV R LRE £fhd le uﬁ)ﬁ%' t of

the invention; F is an illustration for showi ng a
subt ract Fan perFhgekydbienablerbedsmagnigtdicagdy 6b the inepeticdon FIG 20 is

a graph i.Ng re i i t n_outp of _.a,defect in an
i ndent at %g%sgg?‘g& e&ﬁbl)‘? %’%%k’%%%ghg’t g?lre\gggl%tf%f:eeﬁénghf PRSERE regul arly
refl ect ednifbghtitieaepsr ohe s yfit@mbarithga cohsbanae t Bat by ethaa pgagdaet-iof £

recordin nediun1%nﬁ a head; FIGS. 21 are illustrations for schematically
showi ng R2PBFAEFoAsH™p in a close contact state between the master 25

information carfrher iaRdnthen RIRECHAR t2Ubsl At fialgRed 1560 s¢ahodi ment  of
the invention; FIG 22 is an illustration for show ng a closecontacting

posi ti onethpHefpPrispetppBRtéghSiiat Pakitelnr bypese p6 ehwagtsrer informati on

carrier i n i . Of i nv.ent i an; . Fl 3.1
illustr a%ﬁg%%g?ggﬂog\?ﬁgyggf ggg}}l%gor?é%ééé;&ﬁ%ynl?&eécatq{ign uﬁgrsf ér r&égtgg step
ST1 1ith t hefeemehdoenbadrirent thitthe dewsddd diy b28acckpGab24 kthrangh

illustration for _showing a result _of defect.inspection perforned at step
Sta' ' tHELEEEoRBeBAEAPReRY ERe: ABOVRCBRRESANCH: e fo8c | ShaRePELaR: rat  on
for shownhaghadl espht iafobmstbbhastiyaR1PBEECHTBH tRet RBgREEDPRArEMAOdI ment of
the invention;, FIG 26 is a flowhart for showi ng steps of manufacturing a

magnet i cPREEBF Iy LhedT sl ¢ 18 foATed 1omear hber isf traesfayeaditontheo FIG
R R T At LR N A S i O
i |1 dstrasuohateroshbeimgs aer dsuflormeft idef ezt rieaspecvhboh pdrd nagrdtat st ep
ST25 in %Qfmtgg£gern is formed is brought in close contact with the
magnetic recording medium, on which in turn is applied an
external magnetic field to thereby transfer the information
signal based on the magnetic film pattern on the master
20 information carrier to the magnetic recording medium.
According to another aspect, the master information
carrier-utilization magnetic transfer method for a magnetic
film 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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15 enbodi nent of the invention; FIG 29 is a table for showng a result of
enunerating defects with a turned phase shift anmpbunt of 10 degrees or | ess
and a position shift amount of 0.5 mmor |ess of those detected by a

regularly reflected Iight receptor elenent Rin the third 20 enbodi nent of

the invention; FIG 30 is an illustration for showng a result of
subtraction perforned in the third enbodi nent of the invention; FIGS 31
are illustrations for showing a result of observing a surface of a

conventi onal refhesdiengwoenié tineds tdif 25 fagmeeiacht oanst ein wWHeGhed2 ans a

graph for Wi £ 1.t convent.i opal netic recordi ng nedium and
FIG 33 Fg{%g%nla %%?ﬁ%%}%%l gr lsﬁoa\ﬂp;}d‘eacpggs’{}%ngEHSBfF ]ﬂ/pgnt-}ﬁ?ﬁf]i ng a
state of oa Pt disr magnatdpethee Sardenel dhs3@atdhe TRgRehbEnb86 Yatimgseedi um
after m netig transfer is perforned b nventi onal pagnetic_transfer

a.c
met hod. Fn™&31eChéLéCFIMGar88, CPrEeSEo &ﬁ@ng SaP8SsRdi EhratobythRe same
nunersl sde28ct 16 N v o IRERFRBEEL EVBEAIENTES 1TRe ckahkewrng wil |

describe preferred enbodi nents of the invention with reference to the

dr awi ngsansimfernaEgp@leasl Magadtant theansgeetia fila patseremwdhgent of
the invepti L 'Egg Lt r ] 0..L faollows . 10
FIG 11 @gggg%gsﬁj{%&c{# on Flw\(#g\rpv’o H%Iziﬁer]fgf %tg&egltﬁgnriafirﬁtllln]tg%g%%g%g us. In
FIG 1, afrehereénfernanenal sighadi edfesianmagnehdcateaoatdehyg. medi um

(magnetic disk) and.,a reference. nuneral 2 indicates a master information
carrier. A ref ng‘ﬁcénHﬁHﬁﬁgp §eilﬁgf3§ataé§°até’oﬁt aé’%e%r f3€Re6F1PRe naster 15

i nf argrat ineBhear Eber a2mwhhehieorBEoka i 6gNfaat ui. t hThBemaRrEBEt h§esegor di ng
medium1l . In the contact surface 3 is formed a groove 4 extending in a
radi al nBAREPTf LBAPFRAtEGAt ERTEEeFhEcRASPEr tPnP8r AREPBR2RARr FRFORINI N this

enbodi megL eeLhe, Gr00ue HPREN A Sn Selgrtle RiMOEr30s £ 18] EHEBERBYDRI Al 5

indicates a boss 20 fixed to t S mati on carrier Its mddle
and a rebégeatetmemernltdthadiegnesia suppoting alelde ufior Bugrpdift snght he

ti di diuml.. T t _tahle 6_h t,slot 7 f d
her el n P10t o P SERF GO FISC ROhCar A r of GIHEY SUnBP AR 871 ndi Cat oo

a passagenhtheolighawpoebiBili2h phesesktbehweehotBegnagacteée mEFObEi ng
medium 1 and the master information carrier 2 is exhausted and also air is

sent as EBHBRERVENTH GhENBA T OBVE P IHAViULFES 18T & NSeTABRAL L two, a
" of er encecpURRE Al Reb0GhCMES Al Ridrd Wil dlgOC¥IRYS! bBALaLE Wheguoh the

passage 8, a reférence nunera
each other. 1In this case, a defect such as a pit caused by
pressing of the foreign matter may possibly occur on the
20 magnetic recording medium after magnetic transfer. This defect
is to be inspected.

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

(i) 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;

20



30 indicates an inhaler punp, a reference nuneral 11 indicates an exhaust
val ve for controlling exhaustion of air, a reference nuneral 12 indicates
an air supply punp for sending air under pressure, and a reference nuneral
13 indicates an air supply 30 valve for controlling air supply. The air
supply punp 12 is nmounted with a 0. 01,u mair filter to prevent foreign
matter with a size of 0.0lu mfromentering the passage 8. A reference
nuneral 14 indicates a holding armfor holding the nmaster 5 information

carrier 2 as fixed; T fi i upi ¢5%¥L i may be

an adhesive a e)rﬁt§ é?gﬂ%%%}s&gﬁoﬁgﬁgﬁegngh%, t egnﬁqigéﬁggbgrg??on

carri er Pegaydbegsueldédmt Afbeghis ihr seghrhbed foomethenmabheehol di ng arm

14. Furtggﬁ rﬁQE'Qng%Qg'ﬁEU‘%ﬁdis positioned so as to be slid by a guide
BVert yot

menber 1 verirca rough 't he boss above it. However, the naster
information cariel 2Zompyrhegpesdeifenedinepeenliynbyeldsiggohhenbol ding arm
14 byt al so_by, fo% exangle ,fitting an outer periphery of the boss 5 into
an i nerp%%FT%ﬁ%?§ ef oR2PReEhE RBGABEIEIr BESI B NgNfedi 8AFECtin 15 such a

case, thendesstbohaseSUER 8nShaRepas-shaMBrLD ﬁé&eéiéoréégakd%? present
bet ween the magnetic recording nmedium 1l and the faster information carrier

2 may beneshupstededshsehhessteohpeeebEddenidaghuahnat datettfonnedei n t he
outer peri ; .20 %q%t i l.i_ng/.cQ sion is
descri bggé%l%%y? g;eeéée}ﬁdcle glegﬁtéa tobﬁ.acé‘l}sreeﬁ ;Bya{}g%]gﬁ: a@% fgegggggﬁ ion by
means of conpre$si ba thudeposslhbilewtbhseefieeedecetoibhGofla Byfetosi ng the
exhaust val ve 11 and opening the_air_ suppl unp, 13 to then operate the air
sup ﬁy ﬁﬂ%%§ﬁ%?b%jTaggg?}ﬁmgr?BSFﬁE ?%gp§§é5§%e8ﬁh?h%ﬁ?u%??yi%nsent upwar d
as conpresseset 6OUgh 4hge¥ebt 6h0thd RSgSEOVR BYcAPdaRg Medihh. FIG 1.
Thi s causes air cqnpressed,throgg? the vent slot 7 to press the boss , 5

upwar d affer @¥eh tha$ SRbaRt By see cricew Bre ire ldemidddveern Meolmprogedove 4.
AT U EOTRY Srogtot I8 OpLOGr 91R0Y PefrbSucpigatblliEL g dr ough 30 In a radial

manner fromthe center o master | nform arrier toits outer
periphery. It fRAcchediggetot anoadiit bengtopvefdraed aspapesofothde

at pher.e from ap_between the_31 _.magnetic recording nmedium1 and the
matar At re e e EEle AR ar T TR b vEeh S ee ARt hg 11 me. and
an air preasstdim@ineaispgcehehgoloafiersteq hedadpead HSwdeat vhenstde 5
magneti c %iégding,nediunll and the master information carrier 2 is shown
in FIG % SHowN FREEH 9N 0N Hd R 3RS B L addn e el Qe or  so,

the air Iﬁ@iﬁﬁ#%%d)fth%péﬁég%ficﬁ%%é eshaptanggusidnhdy am, 10keHkpaesnd then
is kept at a pressure of 130 kpa for an interval of one second or so, which

i nt er valinsresrs edpiiRr ttdre mamgiseyv exnéhei 6hed of adefomes elnsreateshet i c
regggbg't F}t!nér rEBrf’e! Yol angh dAS- TRSESL: 1 0T QL IR QY GRS & % ald: SERagAt ed from
than a predetermined value and, if it is in excess of the value,
stops the on-going processing and, otherwise, goes to the close
contacting step.
In this case, the actions are as follows. If external
25 foreign matter is caught during magnetic transfer between the
master information carrier and the magnetic recording medium
when they are brought in close contact with each other, the
foreign matter thus caught may possibly have an adverse
influence such as production of a defect on the magnetic
30 recording medium or the master information carrier because the
magnetic transfer operation is carried out in a close contact
state. A defect once produced on the master information carrier

would cause a similar defect to occur in a number of magnetic
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In this enbodi ment, when the master information carrier 2 which has been in
cl ose contact with the magnetic recording 15 nedium1l1l is raised by 0.5 nm
integrally with the holding arm 14, the upper surface of the holding arm 14
butts against the | ower surface of the guide nmenber 16 so that the distance
can be controll ed between the magnetic recording nmedium 1l and the naster
information carrier 2. 20 Next, a step of close contacting by neans of

inhaling is described as follows, The air supply punp 12 i.s stopped and the
aiT SUpPFYSRBRYRS FEALE BRASRESCrORe RRECRGIURHAE br P GRVERINESSE] xed ¢ ho
magnet i cté egongi 88 Ilssgby@m.l ther ghargoygai HownvRi d byri fsrdor owa uei ght, so
that the boss 5 is |oaded on the magnetic recording nmedium1 as fit into

t he i nnefepeetpAcrarougvide faen inspecsirauet a Rirestranssegpoagdetdcoper at e
t he inh Then, Y j I 2 ir_in the
vent ol otoqePele Qea 08T 10 BFA0sRY 1RpRLE Wbk Phe Tnufbes ™ S50
in spacea/sraliste ofhtdhssedafleansghs naap alrgtwetian hepradeteprihpler al

slot in thg nagnf£ic recording nediug;% and the_boss 5. hbie here that the
groove 3'Y0R% nottektehd 13 TRESDUt 8F nbRE BEFIPRRFPLLFdt hal st BRe

i nfor matpoOceasrseop2 tlhe SEOWHoiNgFbEoc88sing. t ASaBeiLd, tidé 4B€erse
out er nost - peri pheral donut-shaped portion, the nmaster information carrier 2

and the haghderee R Sty asBdiGnP T EPRLATE o tcWi4d- eBAEREr Bagretadl over
the circrptsr@Nss meeaffand sl EEQ’f%rm's%@f@étﬁi?%g@egi!oBSacgaPPi.e.s§f're _
becones |ower than the atnospheric pressure. The gnetic recordi ng nmedi um
1 140 thetefdreot pltasged tigannshetpredaternined ovabite ontharpiece@sby an
at nosphej i C. S ) G, n int.erval where _the air _pressure of
space S clﬁésg%%% %%gd%gpaad%r@seo lcngfrlr%snpcoen&ss 6 "the SbBbspn%ﬂthn €10
cl ose-canlesd drafact Naddp. aShuagneie IastemivEdrimatdodi ceekien 6dnan arrow
Duntil it may come close to the master ipnformation carrier 2 down to a
posi ti orPS vanied abtR RAViHked Sip®nds e?%'stopped_in the novenment and
then turned tovwarel oW 5 1R 1@din beashe Aerdex evpldliien hBrhocdi 66t i on of
the circunference of the magnetic recording nmedium that is, around the
gui dé& neresnes ict reecrilingFedise aecar dupmen the ilavgntéencimal udée| d)
necessafgh%fgté§§ugfer. Thus, in magnetic transfer, the nagnetic recording
20 medium 1 1s T nvolved in only close containi ng/ conpressi on operations, so
that it has no (aFgenspetting &udefdcphpsestingetesemynat i@ preansferring.
The master_in orqgtion carrier g.is dq%giled w th referenc tg FIGS. 6 to 8
as fol | owed? DS G i T AL RS TTC%‘H%/lrfaf]t]LP’starrh i a2 plane of one
exanpl e pfetivudbster anforwatd oMmeaslittigZa tusiehahdagion 2eeis forned
in a roughly radial nmanner in one main surface of the master information
car fPer BXetipans§ier magnediide reGPrEd ot REF W Widt resRESTi hocdmtect with
the ferr i&n 3hihin filmsurface of the magnetic recording nmedium 1.
Despite the schematic illustrations of FIGS. 3 to 6, the signal region 2a
shown in FIG 6(i5) derirgiygfarnesten ihEoronter carfire Thowrse FIG 3.
33 contact with the pre-transfer magnetic recording medium as
finished with defect inspection to then magnetically transfer
25 an information signal based on a magnetic film pattern of the
master information carrier to the pre-transfer magnetic
recording medium as finished with defect inspection;
(iii) 4inspecting 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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Portion F enclosed by a dotted Iine in FIG 6 is shown as expanded in FIG
7. \As showmn in FIG 7, in the signal region 2a is forned a pattern of a
digital information signal to be recorded to the nmagnetic recordi ng nmedi um
1. For exanple, at 5 a position that corresponds to a pre-format record is
formed a master information pattern by neans of a nagnetic portion nade of
a ferromagnetic thin filmin a pattern shape that corresponds to the
digital information signal. In FIG 7, a hatched portion provides the
magnetic 10 por t{iign ﬁ&dée§¢lﬁﬁeaf@mﬁéﬁag@emh§5@hbﬁsﬁdl@m thet K@omast er

i nformat a0 patlern EQBWBh'fa EI G4 are arrayed, in the track |ength

direction, regions or ac signal, a tracking servo nmechani sm signal,
an address i nf or(vat icompsirgmal a d@iedtnlmbp@cmndarreﬁuﬂe bar e hehat t he

mast er info%_ tion Eattern ghown in éS FIG 7 is _just gn? exanpl e, so that
i ts confPgdratioh; ‘FaySaere&ts r?ﬁ? ef8r Wleﬁéb‘maﬁjﬁ opr PSEEFY according to
the di gi E.abpleﬁi:QbﬁHtrte@[lltl gﬁaltheep@édedaheftehemaggeeibCréeeeth?g medi um
For exanple, there is a case wher like in a hard disk drive irst a

r ef er encBeEi gRatC €@ FeebREEE D herekynEerédeia RefecstPaoRased @skheo t hen

record thgq BEEEE'BQc6§HYH nﬁeaeumsgyskgeakrshefeknse pre- format based on
this reference signal. In such a casSe, the master ? rmation carrier

according to t hénj huéAt Famei stigeact borecarel QSIﬁpkhnmsfeEhaanmen enly the

ref erenc f 1 n, 25 this hard

disk is ﬁ%ghggggiﬁéﬁ%e ﬁ%gﬁ‘hﬁ l% %mtgr Ih%?'%:#ﬁ c&nsrpgecsejr I'buF}\‘]-thani sm

sigridl eto.umdyrde dﬂnnﬂemsmamlhoameWrmﬁeilmt& amgnehea head of
t he hard dksk dr.ive. The rﬁglon sho in_FIGS. 6 and i's shown kn a Cross

section PREpFREIENSRS i TR VE 0§lqs1$-&ﬁ>éltﬁéitr+n§um€é°or

di sk- shapede hase P atRasBEL O f AMAIRORALKE cFeheyivd tHfankie rrest eb
information carrier 2 is formed a plurality of recesses 2c in a fine array

pattern thath coflesFoREBLaGE tHa ki o ARt NeEN8Ric miepkding mediug iscess 2c
is buried f éHH§H] fd i th e
portion. }%ﬁ%cgé sep a?glo bﬁlﬁés%r%atfjggmcsf?o%t |cg{$ BB?gstcsBege C?Yé@,g%e ég Th

mai 1sur flafecof inhpebhsenplait 2batonmes thatomtamaymhnﬁer@e deféate of the
magnetic.5 recprding nedium 1, The_ferr net | m 2d be nade
of a varf%??eﬁgl%g%%t?cp?rg%eFlrﬁng?ﬁc?ggF% hﬁ%r% ﬁ%ﬁhef?%p?rﬁnﬁﬁ??al, a
sem - har gnpegneéd Cimedefédd ikt isof timagrebire-rabakifak agsataranga it is

capabl e of recording the digital |nfornat|on sgggal in a transfer manner on
the magnBe®t Ueq ddbrgitsG traBPRARFELION: 1N sthe g0 nsfegestage BAYFe- Co

al | oys, s&cthébéem@eée abefe9éﬁhougbth5ueﬁp§n9§r9@dap@aéel@Pgéﬁe saturation
magneti zati on of the magnetic recordi ng nmedium and | mt hi ckness of the

nagﬂ@t|cmagg@tlcth@cqhd@m@g@gdxﬂmtun;the pre- transfer state and that
in the post-transfer state do no always coincide with each

other. It is expected that a shift would rather occur in phase.
To guard against this, prior to comparison between a defect
inspection result on the magnetic recording medium in the
25 pre-transfer state and that in the post-transfer state, the
process conducts 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.
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15 ferromagnetic thin filmlayer 2d needs to be about 50 to 500 nm when,
for- exanple the bit length is about |,um the saturation magnetization of

t he magnetic recording nmediumis about 500 ermu/cc, and the thickness of the
magnetic | ayer of the magnetic recording nmediumis about 20 nm 20 Note
here that in such a recording nethod, to obtain a good recording signal
quality, preferably a pre-format is excited and magneti zed uniformy when

it is recorded t.he basis of_ an array pattern of a soft or sem -soft
magnetic thin fﬁ}’mér}]reovafbaoev ’asacaccfre({ﬂ%a e%ipcrei%ﬁfequl"’}ﬁ%?tt'h ster 25
i nf or mat iterneaiHpheise Alaequiefreriablpe ifterrsynet i€ tieedighg seedisfum such as
a hard dis§ is u ifoQ%%g den%ﬁnetized using a DC current prior to recording
the sign&® l?é:itnépettﬁé: PS8y nedGhdn reghliagily ned lresitiesnbg thie |
descri be magieithed rfc oA eldd i wir flqg!msgi%f _a'tph@)flqre@tt'h%'}_ecﬁ%r.r ler 2.

Wi

That is, a master information carrier provide a magnetic portion
correzpondi ng t &heh difffaraidorativaal nepd a0 va nefdeadiany Liwtitodnaf t he
i nvention. i y ra . kst _fil mgon surface of a
i1 con SBStracy TEgREna S it kb or bl Surbady " e gt ERate

phot ol i t ledgrapley eloy eds eledfeca lias eapteamdoon ithlkopaaplsy ofy regelafr1gn

el ectron _beam to thereby pattern it,, etching it by dry etching to thereby
forn1fin§egif %sguﬁéﬂﬁgi%gt?ﬂE?%oﬁ”EH? SpBRAEPNTE ?ﬁ?fﬁ?ioﬁF@P%EFPSH si gnal ,
and burying iAtanseegsshanfens amonel i gt Rnthid PP, 1 &P ratghely

sputtering, vacuum evaporation, ion inplantation, CVD, plating etc. Note
her el § hatMPEEVE| kb€ Fedgtadnspestiey BELUsA®¥d 10 on the surface of the

master i nformat F‘%o%irﬂggrton%tno@?lle% %eltf%ir%eﬁtgra%%%ct%m tﬁles%ulyle Lor

exanple, directly form themusing a |aser an elrectron géanl or an
i on beanpbeskycpuckictileg. iSheefdolrowidngnwial tufrnetihehadet aifl aadpfecedure f or

15 transferring ;to th netic_recaordin diu an i nformation signal
that corfg Sgﬁgg £8 5%52%9393 ?ﬁagégﬁgrﬁgaggﬁrFﬁg%ﬁagpgrmFﬂPS nEt i on
carrier 2ewbirlingfmsdnge whenFlight 9stapdliedithetretby THEBImKRAHengRgNet 17
as positioned near, the nagnetic recording nmedium 1 around the center axis
of the nhfRetPENSB-PBREFJIFAEE Aebi o Ma ud e Regttarpeskus ing gspatrerd
therew thjqhhemgagnetic recording nedium 1 is magnetized in one direction

bef orehand”as shown by an arrowin FIG 9 (initialization). Next, as
descri bed aboveAcchedingt éo ienformheiropredericed 2spscsali ghed to the

magneti c dj i r d thereon_sQ as_to be in close
cont act FﬁgﬁgajFﬂgggggggg%%tgggs%gmﬁggﬁo?ﬁ§8a9%0§/ uFHeEIE§a§? %g %pplying
a magnet defétel detactedi secthorbapposif d ilghtt heguliatrilgl radllieenedi secti on,
t he ghet i ortion erromagpetic thin,fil 2d of the ster information
car Ay 5ot REGHe B, £0E TRERCESE ERbRROEROFFEITS WOt aht PRF of fmt | on
signal thpplcedrsasponds wha 12 patdies @a&léa@em@fgitdlexgmgsﬁéﬁﬁépw fRe2d is

|

recorded in a predetermned region Ib of the magnetic recording nedium1l as
super poskUrBRITRB2ABSFRFLERE P Rat P Bt tarda facty deNsicE esepa seraPt BRe ar r ow

shown 36reqularly 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 step of defect decision
through comparison on the magnetic recording medium, the
process decides whether the count of the defects on the

pre-transfer magnetic recording medium and that on the
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in FIG 10 indicates a direction of the nmagnetic field of a magnetization
pattern recorded to the magnetic recording nediumin a transfer manner.
Thi s magnetization processing is showmn in FIG 11. As 5 shown in it, the
magnetic portion 2d is magneti zed by applying an external magnetic field on
the master information carrier 2 as brought in close contact with the
magneti c recordi ng medium 1. By doing so, the information signal can be
recorded in a ferromagnetic |l ayer |c of the magnetic recording nedium 1.
That 10 Pestrh&apsdesr "RPERBE Gt FRRCEAERD dRePLys agiey Ehebyamer niffy &s t he
nonmagneti g.base, péﬁéfa?:% the gBgneld G Ry UtgngdtH@S:ecogé & IRimgneti ¢
thin filmin an array pattern that corresponds fo a pre et er mne

i nf or mat tbatsithramagaetragneeicoatiiog pecdtiern hasr nes petfidictg ahal,t he

i nformati i | qQn this ster. 15 information carrier 2 is magnetically
recordedoggegﬁgg%ag§8F??ePeg§F i A§ 3§5i8ﬁe1 ih%éstP§H§F§rpﬁ€Nﬁ§F. Rote here
that 3 herpatterslef siheleaseehodnbeddaisen igateicesi3nMRy-obeskeagr.ded as
transferred to the ghetic recording nedium 1 by any ot her nethod, for
exanpl e, by nagﬁ@th%nj%ng'mé 5% N eyl L6 2potire pasierred

i nformat hgpeealri eha2 Befonahand andpt ben darrkrqi RgshbeiRst g)_h kREor mat i on
carrier 2 as it is in close contact wWth the nmagnetic recording medium 1.
By this REEh&daBaP§6r MAGNEHILGr FREPHALRY ghediwan Des itdeor dadoamattiansf er r ed.

Then, thecssep L.pn t. —§H9$@E. o] rrjed ain
That is, 8tfhg %%(ﬁ%%ﬁs)tor\?a vég élfi iS¢ oséeltd1 nggr@et%lé! gcier%%srupﬁll(%/%\?glg\q/ﬁe" % IS
operidd t exbpecaed.t h&nakthessppbyofiunpft2t Thepecasocahownthy pbetarrows A

and B, ajr _is_supplied as conpressed as sho by the arrows A and B, so
that § heCARBEEFTITREITEL T GrFCHr i M CRITeaL T it Sl TP DR OEE thoRdi ng ar m

14 30 angftQ%ﬁ&p%n%ﬁ@lgbgg'{@?ﬁhsﬁé!’rfﬁ&@q@ﬁié %J@&H&?n@d‘ﬂ#ieutts

agai nst the gui de nenber is monent, as shown by the arrow B, air

i s hel d 85tEefpPessednehr olihthRes§rBoPé defreim dgcisina tbapughof the
mast er 'z;;fa{)g@&sgﬂ SF}rEhSrmtgﬁHBtHB kteaoQgt_%g;, nggamﬂewhél g,L0s@ radial

manner . in thi's state, ere1s an a profrusron or a foreign
mat tlr odethdesonhatche s a3 tdfort hae fwestéd ob o Aftheratd fmrtcanr tke 2,

magneti zatiop trapsfer, if carried qut rqduces ef ect op. the magnetic
ecordi g bheRe: thashar g oritnodBedt Hicind EEREcoRoF Pnepecti ng o
def ect opotbhetpanteeri mighablcorecardiny medoudlidre ithet Bamenbedeaent of the

invention with reference to_FIGS. 12 to 20. 10 FIG 12 shows a flowchart
for showPh@eh: defe@s PnEFEELCoR Rt ABE Fof SPHasttde PAPGEREt F8R1ESFri er

accordi nghip £ nRJHRAdI Rl fHiTRY medli@RShad ARl fBM4 itRekkGn 44qare

descri bed for inspectig&qa defect "on the surface of a nmagnetic recording
medi2Pm StepswETa, afpdcEIgsuthah ptbhpel 9nknown def ect 15 inspecting

apparatus. Wen r m | t rface o dj it gives
rise to regul arltfl/1 %@f?ecc sg% Iqhﬁgg&log%a%?grgg J‘1SO|L!Lglh Sdccforrhgisn}élg go he
shape, suges ehe.poditehnh defeotatidn of igghte fiestr esebvedftoedeteahdt he

defect . The, Seliecladnopas! (0 ARRAALYS Ut LR SDLS SRRdmebe! 8¢S P! Y
defects are in which coordinates. That is, it is easy to decide

25 whether the defects are an abnormal protrusion or foreign
matter and even what distribution they have. This is an
effective technology in washing the magnetic recording medium
to re-utilize it.

In the above, according to a further preferred aspect,

30 when defects are decided consecutively over a plurality of
minute unit regions of those obtained by partitioning the whole
region of the magnetic recording medium, the process

accommodates this situation as follows. That is, the process
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FIG 13 shows the defect inspection apparatus used at steps ST1 and ST4 of
FIG 12. In FIG 13, a reference nuneral 100 indicates an inspection
substrate which has forned on its alumnumall oy base plate a N P-pl ated

| ayer to a thickness of 25 about 10 a mfor prevention of deformation, a
reference nuneral 101 indicates a |aser beamemtter system a reference
numeral 102 indicates a regularly-reflected |ight reception system a
reference nuneral 103 indicates a scattered-1ight reception system and a

ref erenc aI 04 j data rqQcessor., 30 Al aser beamis
emtted f%r %ﬁ tIl'giise eaa%aie setD 161 4 FELSa@S &4 he
i nspect i appadesty ate@nolm sucbbaaﬁranpes1asoholﬁ@dsﬂmati@secsfScm& ddms@on. A

rotary notor and a s ht-Ilne driver portion (not shown) for |oading the
i nspect | MPARFES Ci‘éédalaé BpePaREdtRE T BHeb IRt D Ahdtdly scan
the | asery At @gqunral manner on the surface of the inspection

substrate 100. 1f there is a defect on the surface of the inspection
subst?ate 100, the HhdseFasgotbysregtdined dpfiech Wbiobthanen B ipe he

catter edyl, & 0 t def ct, dat
i anal RSy o Pooredtn Sneet 53 PboBEERro R Sh SEEA UL (e
regul arl w cefrltecmedplregldt aseoppt defiesy st ee 182cu ddeg ecqrh Gie0-igaeptddn

system ar.e Cg%fC%bOVIded (S0 as to accommodate regularly reflected |ight and
scattered™ i P8 different in light intensity with different

defect types. Ar ioptdmalorelr@MRies such agghddilder, lens, etc. are
provided to receive light of interest (re uIarIééreflected Ilght and

scat%%redeH%£ﬂﬂpQﬁqqg?QQH9%Fg'?ﬁ@ﬂr it ¥EdiChed NisyY VRS @
phot o- r egaRLI-QM 233 & né‘@lE%‘@fﬁﬁ%%ﬂ%@lhﬂ%&-@h@.@hr@r%’gﬂ@o'}%atiﬁfo%ct data

through a predetérmned circuit and en input tot data processor 104.
The defe@ﬂg@aﬂal§|g@amewhdaltham@@@fwhewde@Whtbhoa@owecmpnmonnsyhten1

or caet or AEREE i 1437 FEERE R B0s0 BT PR o7 FhEC ook CTheSinCe Al ref er's

to a ninthe sguareimgviregraddicikgr agiealattionute dhst dnee-Bhapaad a di sk
C|rcunferent|al m nute di stance D B For exanple, ~r =10 ,u mand 0 8 -

125 Ifmégd€Fé€tr?&@ﬁdé§gaﬁeﬁﬁd@ntaﬁpdﬁ MEgrELER, or partlcle 25 havi ng

pr edet er %&%ddlla@gftr@pa@dumtgh E%a%%%ntl sO\E%hsamBhHrt@B' Ly t@f sconsecutive
unit regions, it is mstook e a nunber of defects. As such, if any of a

predet er RiLE&d Shapser Magn ke é%%%m@ﬁwartcaahmbsthm indpemagdoact  dat a
I s StOreg%gﬁggyb%%%deﬂcgsﬁﬁgpéﬁ1%0?§?ﬁ9Ea%% gﬂd5%5§ﬁ§ glgﬁgBrocess 30

deci des t consecuti veness each resses and, two addr esses
or nore anéo&ma$é©ntbae;ieheiprmagsstueadgglZesnsﬁbsrgdoapsaohighdresses to

be defect. Thus he def ect s are icated in the nunber of
oros regararede oot B oS Penf Bt tREREL o FRe S o rdR iR e of a
def ect | medBbnnes kche a gravity center of a groups of the addresses that
are recogni zed to be consecuti ve.
BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects as well as advantages 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-sectional view for showing a state
where a master information carrier and a magnetic recording
30 medium are separated from each other in a first embodiment of
the invention;
FIG. 2 is a cross-sectional view for showing a state

where the master information carrier and the magnetic recording
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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 perforned by a rotary notor (not shown) for
scanni ng the inspection substrate 100 in a spiral manner. . First, at the
step of ST1, the process inspects a defect 10 possibly present on the

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

f orei gn mediem a@%ei én gwdpset evnsacthe ifthr sacht att@eirnipethieorf izwshtst rat e 100
using a | n ti,cal defect inspection nethod. In this
enbodine%ﬁ?oggé ngn%ggﬁﬁgaﬁnWﬁgpégpron apparatus is used as to be different
from but equi valFa®. Baois ke defestrienspactsOBhappagal Usonsesk afur$hbe The

process sets a foreign tter 20 detection slice level at 1 ~ mto thereby
i nspect e'f}ﬂ%rmaf%t?eeﬁ'gdﬁr}am% FATRISE AN ot ikt 1&nepres ¥h&entack mis

at t achedyt ent Be S §196€1 Ofrd i d ISP AT iR SHOEEE o £r sl ot dndrRS et Of

i nspection, it detects foreign matter with a size of Z ,u mor larger, the
process 8BEi da¥enfdonispecti on substrate 100 25 to be NG (rejectable) and,
ot herwi se, OK ( p chfy i.de | hspect i bstra to be
rejectable, t he%g%gcgzzgé \%Isﬁel%ugtﬁégr%gggcf%gnsl4mﬁq}§§egﬁaé§ ?% aotg%és\%n after
recycl edint hkei fispectt eobodibehtabe ithediapeaedonthus, the first-state

i nspection substrate_1Q0 can be, 3Q i nspected for foreign nat{er possibly

pr esent thereon%ggrop &5 & §%&Pbo Fﬁb?gﬁﬁlgﬁ §T§?lﬁﬁ&§%SPéPehFFH§ePhe
foreign sntéespoingheimerdracarrmbithprbsshret 3t & IISRACHRR 3P SHEakLe 100
from40 = being attached to the master information carrier 2 to damage it.
At ST2 atBothehéigefeerbphipenti 6 &ppailhvastiefdarns to its hone position
like in the cas f ol : . bh .1 hfo Lon
carrier 2 and tﬁégfi§§%§éfgégeh%gﬁgiggégggg%g%?gté? éﬁ?@qn% égggbmﬁth

def ect i aSpectiomupke wrbddgiet meatelkosrfocomabton vdir sachirotther fakstst i n

t he saneemgédaﬁ Q Sﬁéigﬁd %ﬁth &efe[ence to FIGS. 1 and 2. That is, the
cont ent s°& the"§a th*8n8°8 &SBfion 10 that the nagnetic recording
medilsm 1 shown FOGElI GSis dnasdp@ndésd repdwachsk hdwiend pepect off sugstrate
100 in the first state. %Eenb at thg step,of ST4, the process inspects

whet her & #BfBRE f4TpFeSBRPIARCPheCSubR8CENBENEREN nspect i on substrate 100
in the second stage. gAL sSheBaPt4a13peskEteahhy {hewPEQECSAokInLNBRRCES

whet her a defect is produced on the”inspection substrate 100 after the

mast er | pé¢oiant soewsaini BIGD. | & andughin itheclfdgs tcenbadimanthothehe
first-st$ﬁg £g§8§ction substrate 100. The second-state inspection substrate
has a defect on the master information carrier 2 transferred thereto as a
res@ltt 20 of cl B36.céntacahnglifkbGratdoshfws ahoesnyt inttdel dettiospecti on

performed on the first-state ipspectjon,subsirate 100 at step ST1 and FI G
15 shows™? ?%%uffr6£ ﬁ@gggfm?ﬂgpggtﬁhﬁ PRFFRFh2% on the second-state
i nspection substretel1d09sabnstiepusStdathionFEED. sRewiAgamdgabtia solid circle

(~) indicates _a center position of a defect optically recognized by a
phot o- r ceEdRdfeE| Ehekbeof 1t nk prBarareytref| kbt elnYedhioRecepti on system

102 and a trianﬁ#@.(E& {pdicates, dthade o 1A lonKASQ0RI 488ub¥idn of

phot o-receptor elenent of the scattered-|ight reception system 30 103. The
f ol 26w rmagmétizdesteonbpracesepnof isTehef ffrer ambédimerti df ngha def ect
caused b¥ tge nast er information carrier 2 with reference to FIG 16. FIG
16 is a T%wﬁ%ﬁrt’for show ng

FIG. 12 is a flowchart for showing a defect inspection

step in the first embodiment of the invention;
FIG. 13 is an illustration for showing a defect
30 inspection apparatus in the first embodiment of the invention;
FIG. 14 is an illustration for showing a result of
defect inspection performed at step ST1 in the first embodiment

of the invention:;
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41 the step of ST5. In FIG 16, ST6 and 5T7 indicates a defect inspection
result at steps STl and ST4 and correspond to FIGS. 14 and 15 respectively

in this enbodinent . 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 ST9. 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 inspecti.qn substrates 100 when th%%ﬁyere i nspected for a

def ect thereon & STEarnd $f4 LAY T SPPWIRGs fedsStikfertl the
rotary nele@hdtSiRspNEdesn Wt dhe NaRBs s st ofh kkUF N 819 hibkti@net 0 avoi d
a large shift in turned phase of the nmagnetic recordi ng nmedium at steps
ST1, ST2cfaglreStpventd®nithe first-state inspection substrate 100 is not
turned at the cl nt.act,i f 3 : i i ot
shifted IargerEﬁ%Rtggngg %hgggﬁkﬁﬁéetE?%e%h%ﬁ3@€%£ﬁ%&%%ng%ﬁhg lé shifted
to soe extlefiecowcagsed bynaayaster oinfdmema thspeatd o estihist redtee fi@&tor its
quctuatio%s etc. .in rg%%rnig%ﬁ Q the hone position. To guard against this,

pr ef er abCPCRTISHEr Of FOFUACSR Mt is specified for ranges 20 of a shift

in turned phase Fawd.pe3i 4@y rdghd Fos §H®@Qﬂ1@%ﬂbosﬁ|ﬂ‘iohaﬁﬁ%g(}favﬂt§hi ft in
the turned phase_and the position are set at 10 degrees and 0.5 mm
respecti F8RyeINktd Variety of tEPES P§ AT hEateThat kg megsd rgREadss

conpar es 3 r¢ehfel POSREGE BB vafh ySTh £8Rt sgg\%miﬁgge@@qm%5 that of ST4
sent from ST7 to each other to thereby enunerate defects of each type that

havel& t suhed rphgsansishet fofrst0edbgdeaendr ofesbeandvanpasnti on shift of 0.5
mmor |ess. Fro no em,such fec re decid as- to have been
detected by therpplﬁo't (rll-gr%%e%nttoar%cleﬁ ger%:nfe’kéf”?pﬁegrrgegﬁe%r onszf- Ie&upggfag&npi ght 30

recepti odesgstenwilOR.a ltursuchptietecssi at et o fas0 desgrédedbmilelsst he step
of ST11, the process decides a phase shift anpbunt between these defects to

be a shi PRAFERRL DAWEBA LENRNP TR E 1% Pate™h (ipéBESoRE SRS dedeEt6%t t he

step of §-P1/r1aaBHottBerégept%%C@'lgm%‘h%t @nl B%@%hh%l?@éﬂé&%eat 1tBgestep of
ST4. If there is no defect detected by the fegulafly-reflected I'i ght

recep or rerepEAPNRSYaseledor tbed fwirsl engodimpnsf oSTthe dhweprdesss

recogni zes a scailered-ii,ght, deheehi R ;Lesylt @ﬁo@iﬂgaﬁe r%@lé\fltt: of
Therefore, preferably priority is given to a result detected with regularly
refl ect edubkghttoverper feswd idetles fedsw ¢nbatiatdradofi tghet inwenttibese

results are use o] rrect a turned phase of the.def.ect . .. The reasons for
this are descri%gg'w??hlfe?egﬁﬁégzﬁgrﬁ v .a16e%F pnf?lgrgeﬁwgﬁﬂs for
showi ng anr eggblitobrdef aefredtasur aAenhdpath el Brddbyetbeddpi,eghei Nspecti on

apparatus_on the inspection substrates used at steps ST1 and ST2, that is,
a redll t PBPtPRECERRYPEY CABBRAEr Y NpbBRt FEHUSRT éHchefyBEtE8F déPBEt obt ai ned

by retur E‘EBEgUﬂSnaE?é‘EéﬁlUén&Oa | 55 TP RRIHRN of ﬁ%g?ﬁétgﬁc?eggrﬁﬁ'ﬁg

measur enent operation performed 20 tinmes consecutivély on the sane
i nspect i nad$ubsandt 8 Weabout di smounting the rotary motor. FIGS. 17A and

S oSSRl SO BRE"SEBLE ghEL LRl ot
a relationship in a close contact state between the master
25 information carrier and the inspection substrate in a second
embodiment of the invention;
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 ST1 in the second

embodiment of the invention;
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20 reception system 103 and FIG 17C and 17D, that of a recess, that is, a
def.ect detected by the photo-receptor elenent of the regularly-reflected

| ight 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 Bin the circuneferential direction
thereof. The unit cell of the defect inspection apparatus used in this
enbodi nent has Dr . =_10.a mand 0 B - 0.125 . A nuneral in the cel

i ndi cates the néhSer %6 iSi s lhast&ftdorofoF ddraing ¢ desadite@®ft her ei n.
As is cl gakebionnts u Skt t hes [ fluctuations
in FIGS. 17A and 1?%?%$%§tb?g?e%ﬁggegkn%fﬁg %géi??ogh%fggggggts det ected by
t he phot embegépeat elfelbat iovenkéoscattered |ight reception system 103 are
| arger than tho i nokl G ,17C . Lh I Sa. fhose detected hy the 43
phot o-r ecept or Eﬁ&%eﬁg g? P#egggggfg%EGS%E?%gt%gﬁkﬁgéhg %888%?i8% system
102. 5Thi subsrbetavsepenéophetioinetipt secenemenbodfimehe s¢athered |i ght
reception sgs%en1103 detects a portion of light that is scattered froma

| aser spof'V=BE6PRat 5 even with the sane defect detected, it is nore liable
to recogni ze a ghich.t 2ign igosi tfil@ﬂcﬁfarﬁthodets%‘éth%gp%FcTeE%noQaUSEd by a subtly
shifted position or angle of |aser beam applicatiion than by the

phot o- r eB8pRERCENERBALE BRIPRE LERAWIING BRddEetn ki ghird epbprisensyst em
Thereforgg Eh@f§h@§h¥iBEL0rity is 10 given to a result detected by the
regul arly-reflected 1ighf receptor el enent over that by the scattered |ight
recelft or el enenf'Ifsor 2Usési ancodlestivanioh d£otrushediphase reAslits ofl ear from

t he abov rLOE| i.S.qgiven he result._d ted t he.
regularlé?FgF%eéb%éeF?é%b ESE%%?%?Slg%eFEﬁ@ng&gge}ntﬁﬁ? gslfﬂe ot her, thus
maki ng i empodimbhe b6 thpr dMeehbéoagcuracy of defect inspection. FIG 18
shows a result of co a[ingyaéggfect insgection result of STl and that of

ST4 to each ot héFCto4Phefe HEFZE& 198t £0Fs SRPPVATE BurREdiEh&Se shift

anount O&e%Qcéegﬁggéce&ohe§ér39rﬁ@9 gtpgﬁEFi9@2§hEBFtﬁQDUHEr8f 0.5 nmm or
| ess of those detected by the regularly-reflected I'ight receptor el enent.

In AG esbopiRrenndpEéathe anvadtabndifference between the defect inspection
Ehefsrle: e(r)I](c:eS-lgét aggﬁt’[]%%rrfg é{éﬁ@\%ﬁf@r%ﬁg‘gﬁ_ﬁgt‘?%e%,ﬁitr %lfnggﬁx%g%gg.llng
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 a regularly reflected light receptor element R in the third
20 embodiment of the invention;
FIG. 30 is an illustration for showing a result of
subtraction performed in the third embodiment of the invention;
FIGS. 31 are illustrations for showing a result of
observing a surface of a conventional recording medium after
25 magnetic transfer;
FIG. 32 is a graph for showing a pit in the conventional
magnetic recording medium; and
FIG. 33 is an illustration for showing a result of
optically measuring a state of a protrusion on the surface of
30 the magnetic recording medium after magnetic transfer is
performed by a conventional magnetic transfer method.

In all these figures, like components are indicated by

the same numerals.
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25 in FIG 18, it is found that a turned phase shift of the inspection
substrate at the tine of defect inspection is 4.125 degrees based on the
defect inspection results of the steps of ST1 and ST4. This finding is
given by majority decision. If the same data exists over a plurality of
cases, their values 30 are averaged. Next, a step of phase correction of
ST13 shown in FIG 16 is perforned. As shown in FIG 18, the phase shift as
measured in defect inspection between the phase val ues of the 44 st eps
STI and ST4 is 4 . 125 degrees . Based on this result, the defect

i nspection resul t aDESERTRTADNt be FHEP PREFERKEDUENEODRMEATS125 degrees in
such a direction_as #o correct the phase shift, that is, clockwise in FIG

14. 5 Next, subtTRRtiOH PrRESEHhy ISPt rrf et ratiemhedments @f The

subt ract itz PIREASSIdH wStH Vil ctdcdald Qe d 4l GRygar i son between a
defect inspection result of the second-state i1nspection substrate 100 and

that ®f the first-state i nspection substrate 100. 10 By the step of ST13,

t he defect inspection result ot. } ted by that of ST1 after
phase correction is performnmed g%)?%#lhéﬁéagﬁl%sgﬁat is, the process

cal cul at es [ def efagnetspectramsfasuln tdfe STrdt -enfilsted aednt nepectd on resul t
of ST1] ., 15 I.n subtragction, it i,s ,necessary tq set_a range iin which
Similar dOFERSO & T HRITORAR oHKe & - o RA6S anouier

speci ficadmpdwaki ng fluctuations in position into account, any defects of

the same type that have a radial difference r of 0. 05 mmor less and a
circtfferential EiGf & it @ Br@5ectdaiiae Wrey el amagnsisicered to be

the sane. ,.Lhi Suatracti i$- sho i I 9. 19 gives
data indi gg&sﬁgﬁgwegtcta?pas a rsgsullglng:‘ﬁs'url}t’\r/\%ctr%dﬂ;erggr ornﬁtfgéatl %T14 by the
above- nenniddmed esetchahgngs ishawednd iFlgGmetd unt Winadefetditcs dierke detdeat ed by

t he 25 photo-receptor el nt aof the regularly-reflected |ight reception
syst em 102 & “§§58Hmaéf‘§2fs”\%c€t§& 801?%%!1:%@ Jfﬁg)%l@-nr 8885118F'e?‘enent of
the scat trefedenicghhuneeapt Boinsysi ess 03 on@aser ¥akiraRe0bf thasmadtfegct s by a
m croscope confirnmed 30 that_the defects detected y the photo-receptor

el enent SR fCKBteQl SRFYLIFEFT SEEEH FPYRE FoCOPEAGT WiEherha OB aRetd Can

abnor mal RERSIORe R 888Nt AR thiecShE &€ & Qfr e 3 MBS EBlrmicBf QIdFlvan
carrier 5 cAlrso, g?ﬂ% def ects det ecct:ed by the 45 32%& o-r;nlgcept or elenment of

the scat tee&dendghg deceprrghasyseenel0Brorritha eimigre Parthicmasderached to
the surfage of, the mster finbor mat i gn, carrier, L thirs, case,, preferably the

i nspecti on“substrate has no | ubrT cant™ app

is applied kekeatnsihe xase .of nape pedbnae yniRERLL i § TREiLid aedisem the
for ?C(ﬂn-gatter absor bance 'S'rngt eriorated, thus_naki ng it possible to

att f SrERGNERRt R M B he! YU ThEFFSFec i Bh SEHIMIHEL 206 2t | eads

to a det @eifer-@hicenndfet-R® 8CEHARENtO6 a support table for supporting
the magnetic recording medium 1. The support table 6 has a vent
slot 7 formed therein for flowing air through its center. A
reference numeral 8 indicates a passage through which air
25 present between the magnetic recording medium 1 and the master
information carrier 2 is exhausted and also air is sent as
compressed into the groove 4 provided as a space between the
two, a reference numeral 9 indicates an air outlet for
exhausting air through the passage 8, a reference numeral 10
30 indicates an inhaler pump, a reference numeral 11 indicates an
exhaust valve for controlling exhaustion of air, a reference
numeral 12 indicates an air supply pump for sending air under

pressure, and a reference numeral 13 indicates an air supply
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10 defect inspection. To avoid such accuracy deterioration for nore
accurate defect inspection, no lubricant is applied in this enbodi nent.
Like in this enbodi ment, by using such an inspection substrate that its

| ubricant-free surface provides a N P15 plated |layer, foreign matter
attached to the master information 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 _inspection substrate 100 is harder than the naster
i nf or mat Ve V@afOe oAt rodd NGl PA%i S§PPAYubl Bn@i #ir overply IBuem bbnigy mal

pr ot rusi r. f I r_i th j r. than, the surface of
Phe mot S eesPhELAT D20 Bl oL R ERE o B P R OB BRE T T e
100, thea mdpectdfor® .23 snbsroat enté@ihasthe padeatat Bon RAnrefsrsuckace.

When, conversel.y,. the surface of t.he inspection,substrate 100 i.s made |ess
har der t é‘ﬁle?tsrﬁel s t rdsiic St i}‘bor%c@ﬁ}’ i%m th,ort ﬁ“éﬂ ct?’leoﬁassl]:t?srtrate 100
can sS§ir eliyfhavatdon odepieridasl o ped dheareriol, THeIF irakiivg ihipassddl e to
securely detect the 30 abnornal protrusion or foreign matter present on the
mast er i 8t AL PORUERPFF dFa PerrSoadBRERERAIEH £ b edi neft SN eifbl oyed

such a caenfd.gur athomddtalr theorisRach eRrsubsts s 1005k SkEQMNY 46 of
an al um num base and a Ni P-pl ated | ay%;acggl ied thereon, the invention is

not |im edhnemod dolrofoax@pliay the g @giraddd wikr tberRethe Co- Ni - P,
or Co- N -\ Iy roperties.. By ap ' : t |.ayer
W th rmohoerats Bty B BISTRASABT B 4 R PR R Y B SRR 1
i f ahO abriér velr tiratllys itdur oexghs ttheobddte aayretiitc fil m present on the
surface of the ster informatiaon carrj 2,. the magnetic film my be

er
peel ed of f fromtHEVSirs R SURF FMETHY RGO e & M9t B2 by the

cl ose coplagtiidaesepatabho) 39 apehat tRA- néfdihe 4Aspectdan Sukstyate 100
has a plated | ayer having nagnetic properties applied on its surface, the

above- meAProREaMpee) efil b i nGeERMery ol BATIRMET Yoo Tabberbess nagmetd ¢l |y to
the side igfnefrhﬁe'rri‘p%ﬁz' g'ﬂoﬁuﬁ?ﬁt Eﬁ%?&@%éf&%@#dmf%ﬂé%é&%% | ng{ he
er n C

surface of the nas ormation rrrer rom bei ng contam nat ed by
t he hiagnetich fi taspeecitesl afds SThesaboub-awitdmned shbhodienpl®yed stakes it

possi bl e _to detect exactl nd at hi gh sensitivity. an _abnormal protrusion
or Torel §hahatter PEractht POhMERE BOPEREMSr LS S T & b
carrier. theGna2@eshowsoamaehahi eashiprbetmeeva «irshanes dbelaensa
magneti ¢ recordi ng medi um and a head and an output V of a detected defect.
The i nsp&ETRISFSLECENBAN B2 PAt&hers £orBRA Gt 58? PRBRT HE 4 IRISTACTon
detected+By Lhespl@oto-receptor 25 elenent of the regularly-reflected Iight

reception system 102. The distance d refers to a distance at which an AE
sensé? attached Negtthe $ieerl ofeisds Lingdlceranesdépaci s fdesar rch wi thl oat

anmount o% E d.J d I ég % e‘g Lt f %thectin
a public ;?tf %ce)\an%%é%)ﬁe%sﬁt Etaéeés%é.' %\({)\F{ ’c%ng%e ggeggﬁ%%%nglﬂ?%b% %at %ere is a
correl at odnchapwessivhe isutipsribea daftéctredetreatedtbyFtiie phot 8yr ecept or
el enent OE t he rggul a#a -reflected Li%hé reception system 102 and a
di st ance “b&FWEEn t'Re® éHﬁFi‘&a ¥ ot Ui FP VRGNS R T SupPPLly pump
13 to then operate the air supply pump 12, air is flown to the
25 passage 8. Then, air is sent upward as compressed through the
vent slot 7 as shown by an arrow A in FIG. 1. This causes air
compressed through the vent slot 7 to press the boss 5 upward
and then, as shown by an arrow B, is compressed into the groove
4. Air thus compressed into the groove 4 is spread therethrough
30 in a radial manner from the center of the master information
carrier to its outer periphery. It further goes through the

groove 4 and escapes to the atmosphere from a gap between the
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47 head. Here, suppose that a float distance between the magnetic
recordi ng nmedi um and the magnetic head of a magnetic recording/reproduci ng
apparatus to be 20 nm Wen a threshold | evel of the output of a defect
detected by the photo-receptor 5 elenent is set at a predeterm ned val ue
lower than Va in FIG 20, a carrier under test is decided to be acceptable
if no detect is detected by the photo-receptor el enent of the

regul arlyreflected |ight reception system 102 at the step of ST5 and, if at
| east one defect is detected, decided to be rejectable. 10 If the relevant
carri er P3g0BEEEtERFIAHY Meddemabland fheanaster deyforsiatiion earrher

rej ectiop nmust be an abnormal protrusion or attached foreign matter on the
master information carrier 2, so that the sane defect may occur in all of
t he magnetic redoréilnginmsdhapabetwerngnet e¢apsangf eimesapdr bar awd. 15

Ther ef or L.l ces tQ observe the fect aon t urface a naster
i nf or mat ?ﬁé%g%?i g? % %ggrér/%sg-‘o Igellnn ot ﬁeaqgéefé&paﬁc?sg& §ﬁ5°f“8eflh§ﬁer ej ect
it. I5f noageéett tecoedimnt eddiyint hearphohe-mesept dm fRlrgrAlorobatheer
regularlg-meflected I stem 2 at STS, a master _information

Lght reception
carrier 2 3958864t ﬂfﬁ@bé ‘a EM”ZXPSF{EECN KhRBRgHER itd™er §h8PERFI ng, to

then nouphré8esgBgnati 6rr 8691 dhadaredprasdutinbshedvits pagastic transfer
to the drive of the magnetic recordi ng/reproduci ng apparatus. The

above- meht$ baRBARRPRBHY nBkes 1G1 podwicbradt bhes Sediend ptdet presaudef ect
ascr | Bedo 0 3918 ISLer ah A R DR CBHG ELAohBUS: RIOVLALRE o PREDE ! ©
us wt g econ

recor di ng/ reproduci ng appara a hi responsi’biliity.
Enmbddi mecdr 88sgbedsotbonhagabbvé-destiohedastetbodhéne tled easgmegt Ac def ect

mvent | GFCUP TR PB EPRUR £ oY CERS J1at bS5t Ffarha bheh CoRbnt Erbot fent | <

di fferensepspatréhertomséacnbohaent in that the region on the naster
information carrier 2 when it is brought in close contact with the

i nspection subsIPdtlel s 6ULLEAPREE el W4 ENGIRAS B Fragiforme tiloansa ¥ 1 Egi on 5
where megnati & WANYeh LA B%%;% &%zirtffﬂ%'h%rmgpgaﬁ %é@&?&lﬂtﬁgg medi um

1. FIGS. 21 are i1llustrations ressing a probFemthat prov s a
pr efdiSse riediamslggestad igedfbyt e SsevondteglvedilyentithThhe hsldihesarmi gures

ubst rat B 100 S HH SO RS HRghRe SO FEEGY Al HeBrbRE12OFTE" IR and 218
schemat i cabdy Shofude ol ahieogahtp Bémbde 16 o ahadtnhaki 89s€anpeessnhon
between (e St oy LI TR STn L 8L 2o Fh NG ISRt o] shRstygte 100,
master information carrier 2.
20 Next, a step of close contacting by means of inhaling
is described as follows.
The air supply pump 12 is stopped and the air supply
valve 13 is closed. Then, the holding arm 14 which has fiked
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 In FIG 20A, the inside of a region Gis inspected when the master
information carrier 2 and the first-state inspection substrate 100 are in
cl ose contact with each other. As such, foreign matter, if any, outside the
region Gis not detected. The region G corresponds to an external profile
of the magnetic 20 recording nedium1l. The foreign matter is attached to a
very thin annul ar region between the maxi nrumregion of the surface
directional position shift and the magnetic recordi ng nedium s external

profile, st hat, | i e thin. ul ar, reqgi on hut,not . transferred
to the firs -SSFEFE'inanEsg?& ?%‘?\ggﬁ%éfrg?elgggrig %o&%u"ssg‘aﬁeq EO54t-8Pde t he
regi on Gthhlenastetrednffbemnbitdish- shatreern2peati ehesmbgheate +6Qokrsikhgpl aced
with the regul at magnetic recording nmedium 1l to_then undergo nagnetic
transferwesguphéyaﬁgeleatﬁi°§8ﬁ€°gF?8F §&3&Ro@mli RVRFGERS1B, a shift in
the nountipguf@sirbhes.cagpaseas3Otnerkbirere 18 the1b9ERi gAgMetLer outside
the i nspection range to cone in contact with the magnetic recordi ng nedi um
1, so t hpFegRusggbesPmeRe lptghethanr eber dkmngspbarim praggusput The forei gn
matter i : a. C ici ni t ign
mat t er sﬂ??grggl??%%é%%i&?lcl)h%?tl?%nn??lﬁs ‘t tﬁggg?éggégéo%f%%?%%gagéggnrsege%gt ween

t he magnetsteretofdirmgtiedi cartiand2t hg aaséemospheriat ppassarei £86.2, thus
decreasing the ?ULF¥& 2§ t he .i nf or tign signal transferred to the magnetic
recording 5 medithnf 17 A% £ 85V FEEGSobEE TP IEEANE fh§B28Pst ur bi ng
the turngngsofielficatEyMetpL I dHorgBRdnd® to TaegHBhUcagahBsbnthi s, a

| arger inspection substrate 100 than the regular magnetic recordi ng nedi um
1 i dQsedlederrereBGtwildh®the region Gin FIG 21A This makes it possible
10 to secur ely RLaRsf g6 i on Ml Rbval! 2Medil G diit e SiPLY b N
annul ar region of the master Information carrier to the inspection
substrat e w00il Thatmays cotef etbsenspetiie oreszar ha foemfacioed ceecieel 2 on t he
master information carrier_.2. Then, the faqrei matter-free ster

i nf or mat FOR" cat Ai BPS2 ﬁ%%i‘%?eodlﬁg P AR ‘ggﬁﬁeBgoﬁsjetd ltsogﬁ%ﬂ%?i cally

t ransf er it hehé mdoaremadritoansti gneh twWride tmene! beroecprisy ng medistinbde thus
perforning normal nmagnetic transfer throughout the surface of the nagnetic

recdrdi nEERRHFERPR 11T BsAE RESTHBR S hIté et 6 AEWTF aEEUFe of FighTeeRetiy

nmagnet i CrE€6PH HhGImBBILMM £hge 0F, 20rSull@CtBRaSOuife OHERMEr O 61 NENUS
information signal. As such, it IS necessary t0 bring the nmaster

i nf or matgbviiearriss t2 ampanatindpedd dpxtabrat dileldonegesisesy £ont act

W th eac@rgéggéronly once. By the way, as the inspection substrate 100,
typically a regul ar magnetic recording nediumin process of nmanufacture,
for exanple, a Whsk, hauimggastitstbasefelat ehsuehgaat atuneaomiahyoy as
referred t n the descrjption of fhe L%rst enbodi pent _is used, in man

0 CEeQiiMgl | T A AT OLT e L oLy SLRFS soSerR LR ] RO AFRIPESSHAT of 1 he

nmagnet i Cop££LE dbng, NRMicHAL] Nt PladCho3h Bfe dnRFLt L 6 W BndpPaGk OWiggbst rate,
the costs can be reduced. In such a case, however, the inspection substrate
100 is stodmgprtsanbrarsfeeriR@ter information carrier 2. As such, to

obtain the abovengenhiesed; REEERAS:of UChr A1 8B HObs M gh 1 V&4 | 1w Pen 50
reference to FIGS. 6 to 8 as follows.

25 As shown in FIG. 6 schematically illustrating a plane
of one example of the master information 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 1s actually formed in the contact surface

shown in FIG. 3.
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enpl oyed as to decentralize the inspection substrate 100 when the

i nspection substrate 100 and the master information carrier 2 are brought
in close contact with each other. That is, as shown in FIG 22, the close s
contacting/ separation operation is perforned a fewtinmes, so that each tine
they are brought in close contact with each other, the first-state

i nspection substrate 100 is shifted sequentially to close-contacting
positions W X, Y, and Zin this order with respect to the nmaster

| nformation carpbek;dn $0-hBYSSEBKEAG idocRREsLbhE 18 FRATUCY J apRER!T ON On
the region conpletely including the regular magnetic recording nedium 1.

Al so, thes expdndedrikeEIGt Pposdsbslown iuFTIGer7,i dprove givmadanspgibnon

accuracy,_T t cribed,with reference.to FI.LGS. .23 tp 25. 15
FIGs. 232 09§5£§E%§v8a§rrgés%‘?&gfé%e? e%ltgJitnas]pel&%%ﬁ“a%&%rsr}@@a&c%& g?ng to
t he secondceptiedi tenthe Mdgned sheesralingsnktian 1 nspRat ick@gmpldef get on the
surfgce of the first-state inspection substrate 100, that is, a result of
def et | ASBRELF oA pERRbr HRATSTPQRED B2 IRF FIQITES. TR6ORA dpefosmed

fol | ow ng r3lslet B FBERABESSNI MESELHS byURdds bRey AghRet i EspactdPRaarpar at us,
whet her there is foreign matter sized 1 umor |arger on the surface of the

first-stafe fAsperappatigostimfs lnon ameatigrmehdpeddiat sodeesprads goes to
t he ClOsﬁchHEaﬁgbﬁgaﬁt?Hf85m§1§onAE'éH§lStep of ST3, a 25 driver portion
Irzed to ﬁ i

(not shown) 'I's u I spose t fst-state inspection substrate 100
at the position$nWIR. Y, andaZcheowportibhGpra2ideshthespeghetdct he gui de

me 16 shown in Fl First, in a state,where the_naster information
cam'%rer Eoﬁﬂao? hBaff, gGF EPSt geFHQBQEPFBﬁCstgéPr gi‘gm_lOOI_ﬁr E\h%OmEEB%Fat ed

from eachnebhgst asnspowbet shdwn Ln e .dni ¥es DoFdyl), i wsedekacrove the
gui de nenber 16 in such a manner that the first-state inspection substrate

100 may bendfBpbserraion h& qeesins 6AX\e SHOWK Fhorpl, RErapkdmg 6RBYCare
br ought | 5d; nt i e F L AS Q%@ i I -

separ at eﬁ“tgﬁgtlranggg%i%l%%ggho%ntaidgzﬁ%é %EO%%H%E%?IS)/? t he' cﬁ)ﬁé\;e?npg?%lgon is
used to opdert hdlogw Herretihet the sesteat ihherfat son Hetteimspesn bn

substr at 0Q, may.be, di sposed t.o the sjpti.on X shown in Fl 5 22 to then
Chddshe PRS- of GauiBEn e Rth, 56 BREh e PaR 1o Racons FaRelfed at the
posi ti onstd. aade ZdéteahiyedThpproppeatedp s0bstdthe b €he hasgl bab

undergone the cl pse contacting/ separation operatjion provides the
second- stBtrPAakpeRtT FnalFeTeRded 10 it MGERSIOF KEkeSInIpBeeiBle to

bring the firstpstal@ahfBOeHHYE 14bstEAE wHA el N1 ekOSH GORBREI s kN the
master information carrier 2 over the range including the closecontacting

regi on ofirive, nfigredt iacreéesedirags hark Lirhsl reThadefdson ia magngsdsi bl bmt o
per fz%rméf‘sé)et?éff—é’?‘%f&% PYeLy8n PPSSLRY! LhY é?aé}?ﬂﬁcg’”s&x‘/@% L g £LQN matter
whi ch exi'sts ‘outside théeé regron corresponding to the magnetic recording
medi um osi el rest.ed ni anfoorevdid ona tc basiedro”? thvisnge feransaidigrial pobmnti on
W th resgect to the netic recordi ng nedium1.my buttdagaigst t he

regi

magnet i ¢S e ot diFRS MEE 9N BICITRS L T h &2 ESSFbPFFPY R H'¥s 20

concent rigvavt ok hes egaet t6 re€ordi 1Y Aeek i3 fer And € ONoMDT €nhé Or ei gn
matter indicated by a solid circle is scattered is the extrenely thin

annul ar ¥ebpeentscd aacehEhegRranemc Nebit oft Hee frace §is Sher f B8 the step
of $54 fOf1d NSPEELANGK 2 §EhEGht 8 1R BUrEACEnOE HELRECOPHS! Alhe

tracking servo mechanism signal etc. may be recorded in a
pre-format by utilizing a magnetic head of the hard disk drive.
The region shown in FIGS. 6 and 7 is shown in a cross
section in FIG. 8.
30 As shown in FIG. 8, in one main surface of a disk-shaped
base plate made of a nonmagnetic material of the master
information carrier 2 is formed a plurality of recesses 2c in

a fine array pattern that corresponds to the information
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25 inspection substrate 100. The result is shown in FIG 24. Next, the
process perfornms the step of ST5 for inspecting a defect ascribed to the
master information carrier 2. The result is shown in FIG 25. As is clear
fromit, the process perfornms defect inspection four tinmes each at each of
30 different positions where the master information carrier 2 is brought in
close contact with the first-state inspection substrate |00, thus detecting

the inspection substrate 100 a plurality of times for any defect caused by
an abnor ﬁéf;nég' U%&W&sFSﬁeBF f%rle? Ay Hﬁtdt@rf%ﬁr?‘??eg%%ﬁ QS 1gF THRB mast er

i nformat pan GRLEh&rodridds khel RH§nBOSSI PbLL{6n SEGUEhYsErPNSfenLYen a
def ect p055|blg present on the extrenely thin annular region to the
t

i nspect i BAASUBS TR ICAIDOIlags BLEFEAEI ngta- 5 Thieshake surfarpedt tbe
conpl ete f i r tl (o) n i at
differ en%xggﬁﬁ%?bﬁggﬂg% r?%o?&?&{%ow?gﬁrﬂﬁ?ugfgg gtifﬁﬁ%gkgﬁéﬁgggf 90
degr des secdedingbeetdibove. TFuor ferawplagned idetetn fiyn Bd mang recmadeei ght

times for.each_turnin | e of 45 deagrees .or .thr.ee tipes for 10 each
Lurm ng BhoR oVt 40k e e e MRS e it SRR Re ottt itr
defect ametebedll oatdemiEissied mados bt int a1 elanky aUsbid hBEnetic

above- nenti oned_net hod, thus providing a defect inspection nethod and
magnet i cPREBELALNGFr EBFoBBcthgl8pparabPie RAvIAGCAIRNGhtRel faBitRLy. 15

Third Embgdherat i Jhesighhowi RgaWELhndeser hBRnar "Bl hede ohadRSpPeeting a
defect on a magnetic réecording nmedi umaccording to the t%lrd enbodi ment of

t he lithvereronding meaddfusr bncéttis FECs exmnle 38, Ty  FRAGF2E€d 8lhofbewchart
for show@ steps according to this enbodinent. In FIG 26, first a
magnetic layer is forned by a publicly known nethod of manufacturing a
magneti c recor dNongenkdranthhtst@phShgh. iSpeepthdal by, atbet nhgngthe | ayer is

formed by, for exanple, dr | ati ng such as evaporation 25 or sputtering on
an al um %‘aﬁ?ﬁﬁaéo’a r}ﬂiﬁt%agolﬁrb8@ hAmIIrety ¢ E%P]r%l%m&&% 8Rfl oyed as

provi di ng #; photectkidsd idMafe T@gnehiadray ehet €nt BRREBY BEOEREL it.
The protecting filmis forned by dry plating such as evaporation or
sputlifer | hgrromppnagicothipi il boatayrg 2d needs to be about 50 to 500

nm when, for example the bit length is about lum, the

saturation magnetization of the magnetic recording medium is
about 500 emu/cc, and the thickness of the magnetic layer of
the magnetic recording medium is about 20 nm.

20 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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30 The following will describe steps ST22 and ST25 for inspecting a defect
on.the surface of the nmagnetic recordi ng nedium The steps of ST22 and ST25
are simlar to the steps of ST1 and ST4 shown in FIG 12 of the first

enbodi nent 53 respectively. That is, the inspection apparatus shown in
FIG 13 is enployed. At step ST22, the process inspect whether there is any
def ect possibly present on the pre-transfer magnetic recording 5 nedium 1
originally. Next, at the step of ST23, the process inspects whether any
foreign matter is present on the surface of the pre-transfer magnetic

recor di n§ TRth ML IMspRE SuEdiace oh eIl Rubhhrabei @ypasdinacand

i nspecti i i I | 0
g e A
opti cal Paspeeri bathpparrhisbyhiisk pf dnf eéeehtofir barbutoetevabgnt to that

| d 2. Y t is f ' tt i zed
S PaFsErA R nb Y ik B AL v b AEha' 1B FapRebf L P BB PR rmd um
1 by Ssetirnggaléoieigs- therepndebectspondihgetbevrk dhrdrmarbehorehand. |f

foreign nattei Siz g%éi“un1or | arger was _detected, the process decides the
magnet i c5+88% di?f{f;; iR o"pR NS T2 PelPEPPRIIAREC dilkel Wildd, Megebe OK
(accept abt @o ettt é:i ngﬁ}:géﬁﬁﬁgﬂ Jaoln 86688180k 8n, i, 2 PRAESESHOES O

t he next step of ¢ ) it s decided to be rejectable, on the ot her
hand, theVBroeéasingshts-and recycles the magnetic recording medium If it

is decided to b ' b - ' Led, [f i ' d. It
s thus possi bl SoFE FEERCERSF, ENRCkifk PELRGuIEELELEE wik b8 FORRETN.
surflce of tie swgfete cof edor diasy aredinfodreftdon ich rutder goesonhgnieyi c

t f ' t,. ST24 1| d t t f [ t if, , th
Sur T ace DFLEHEHRad PhNsPLPOnabnel PE FRLBPHF nathERF BhY LEPPBHBLF G al { ached

to the masigy anfesamtbeAmcashi 8Lerand Hasmyi 88 ah. 130 ¥esR okike at the
step of ST22, at the step of ST23 also, in inspection the notor (not shown)
for scarf@@irhedsurface of the pre-transfer magnetic recording nedium1 in

a spiral mannerrhs £8LYENSMg! 11 19rNPIRPOSEELDD W phoLeapegtsbe @ turned

15 transferring to the magnetic recording medium 1 an information
signal that corresponds to a pattern shape formed on the master
information carrier 2 with reference to FIGS. 9 to 11. First,
by turning the magnet 17 as positioned near the magnetic
recording 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 (initializatiop).

Next, as described above, the master information
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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phase before and after inspection in order to avoid a large shift in turned
phase of the pre-transfer magnetic recording nediumwhen it is |oaded or

unl oaded. At ST24, the process brings the naster information 5 carrier 2
and the pre-transfer magnetic recording nmedium1 as finished wth defect

i nspection in close contact with each other to then transfer a pattern
magneti cal ly al nost the sanme manner as described with reference to FIGS . 1

d 2. LS, 1 Rh . f; .th I h h
10 magnetrc"Fécor i (BCREArT 1 PaPBrE4ts 8T, NiP] G854 e ARATo518 PEpRaced by

the pre-hagnstératignepaeteeaordcogdeadiiunthe fhgRetiberpeoeasagi nspect for
a def ect g ssi bl gresent on the surface of the post-transfer magnetic
recor di nSHEHRUM 12 FRAPSEST PABMBFocess performs step ST25. At the step of

15 ST25, speci firgakl yaghetProeess ﬁﬁ@@@ggfnqm%t Bepbwd dafeet, occurped on the
magneti c recording medium 1 because the master information carrier 2 has

been Sr o8gAvN| i ditos&heonaget i tBP X thiop el i amdret imgphétyi eppdydngdi ng
medi um 1, B i : e on .t inf. iLon _carrier 2
s 20 T AR s S R S A e e RS SR B SR o SR R RS e

post - t r absfsebroaghetirccleserchmmparedi tin t megaepl e refcardiesumedatimdef ect

i nspection performed at the step for inspecting a defect on the,surface of
the post=tra fcg?“?'r%gﬁ'l%'ti ?éﬂbf%r?‘?gt%iﬁﬁﬂqag SROWRS ReEPESSI3N28 and 28.

FIG 27 §@@y\5madaﬁet@§matyaf ldefeeheimisfieciiORePEEH PRERE BAlunSt epTREZZ and
FI G_ 28 shows the result of defect inspection perforimed at step ST25, that

i s, e tesfii® BRSEELetPLPRBREEPNFRDILEHE PO IvipaghEtFeringhSeEnfagnetic
recordin i : I 7-an 8 J i ).LRdi cates a
center pggﬁggﬁg%%co%gggd ggtg %gt ?}cla%ll Tn?/a?gg%gn gjé%f%@% em%ﬁgt(g)?rgcept or
el enent Hérrbmageguiartlyineflbetiod dn ghtrayepepteon shsteavkB@spodda

triangle_(D)_indicates that tically recognized by the 55 t o-receptor
ol emont B A RESCRERFET RRd Ay FORT e AeaRE et o BEPRRRSTo6. of
FIG 26 ¢orrdesoiiinggatdetret iaaysRet Dyn"BOGLAL Coh I BNSE ehastde process

perfornms alnost the 5 same as that described wth reference to FIG 16.
"i ndpect IRRCENREIPAUP@T IR Rat S deattGadn Yma§CBEdR flncdg BIInfhgRet i c

recordin by 2 Ssul f eGONPRELRY e LRspection
result o t%?ﬁ%gﬁgtmg#%ma%dﬁ?ﬁ%\?%br{ ai netcrinagltne(si?epgg%Sht@ggegg%E1%H%t her to

t her eby eauberataf dékenestairt hnfornahion weayd ech2fravksunecofrded degrees or

regal art G Pr TR Pohbe HERLER 5P Panall O hEB5uR ol ol OBl most
t he samemgelyods farr ekb@pled. biifagr2d: ishiows theata drset godtherd@idect 15

inspection results .obtained at the steps of ST22 and ST25 t urned phase
i B o R S o P B G e Ed g e s et e E Ao hae REL BT Es hoa: Ged

to be 8.625 rfad-aesnrBanadion thrsiobtaknet: phase Sidd cophage woEhection
is performed. The phase correction nethod is already described.
the magnetic recording medium 1. By this méthod 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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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

| 02 and 24 defects detected by that of the scattered |ight reception system
103. 25 As a result of observation on the defects by use of a m croscope,
it was confirned that the detect detected by the photo-receptor el enent 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 el enment of the
scat t er edhlei ghntescepttilon @G teysisfoi®dtace @anrier & partocltes dteenpl oyi ng
t he above- tiqned .nethod,_ it j.s.passible to detect, accurately and at a
hi gh sen |e{$\r/£]|htey, %ej%c{lsn raa[)lra&dlﬂncaendle&' the surface of the nagnetic
recordi ng medi urnfy itaghdtsi sthtapstiheref ikhaseapiesedt g orfeaor di ng

to this nethod, it is possible to surely detect g defect produced on the
magnet i ¢ & Oy HdHSFmPBY t%‘er%qcéytsr‘%ﬁ% 3 Hushsr @sdiety a magnetic

recorsli nghreRRdYemeadpPar at UsaWhtl 12aRiigR Feiighil] by cAs-degajded above,
the invention provides indirect inspection for inspecting a defect on the
nmast er i PEOAvESSor cfisicdr onhahs Sagineficulite aag didenmedyi upedause of a

magnetic film 1Gpatd.qnn,khat 4917 838A0GR.L 9 fha, Lot prmationsignaly A the
sane tinme, the i'nvention overcones problems newy derived Tromindirect
i nspect i aefette onnvéret mas tean igifvermatdlorar drdiiesy Reicatidd ngnd os ihitd e met hod,

t o hi ghl ccurately i ect a defect, qn the master information carrier,
whi chgorl>é ' ﬁ&ﬁan%S\b/ffi ﬂ@ TRVRREFPR AR FGIFERICEy tRet £8P s b iRy 4% t he

magnedi c fil m patiern.2 Anss e lidnaiiorrJrkesuinPessiddett 0 highly
accurately detect a defect caused by nmagnetic transfer by surely detecting
a m nut e 1@EPEST i0auTEEBY FAagn2tTRsSEeAnTRIrIar fon defede s #sFecdiag on a

magnet | ¢ peeRidl BpBRARUAY . This Leads Lot ey | P4 afentat ok of 2 Jponet | ¢
recordi ng/reproduci ng apparatus wth a high reliability. I'le there has
been desceisbedballaforsimspereisenta defiscievrd e she fpref ef reetagmedadiorent s of

(il VSO ol ! sBERATAE ShAhd DEL Y BLERUS IO L aang, TRy be
nodif3 caihepecas nalbpairtfiug .t h@hehue Spisklrt baath $60BEPRfiethiks itRwenti on.
>7 surface of a disk, it gives rise to regularly reflected light
or scattered light according to the shape, size, etc. of each
defect. This light is received to detect the defect. The defect
inspection apparatus used in this embodiment is simply outlined
20 as follows.
FIG. 13 shows the defect inspection apparatus used at
steps ST1 and ST4 of FIG. 12. In FIG. 13, a reference numeral
100 indicates an inspection substrate which has formed on its
aluminum-alloy base plate a NiP-plated layer to a thickness of
25 about 10 um 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 substrate in such a manner as
to form a laser spot thereon. A rotarymotor and a straight-line

driver portion (not shown) for loading the inspection substrate
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What is clainmed is: 1. A defect inspection nethod for a master information
carrier having a magnetic filmpattern that corresponds to an 5 information
signal to be magnetically transferred to a nagnetic recordi ng medi um
conprising the steps of: inspecting a defect possibly present originally on
a first-state inspection substrate to which a defect on the master
information carrier is to be transferred; 10 bringing the naster
information carrier in close contact with the first-state inspection
substrate finished with defect inspection to thereby transfer the defect
possi bl y10fesemtopmratiesl sastiétanebosigt forthearabescha tihe liasspeepoan
substrate_finished wth def echhi nsgefti on; ﬁ}ﬁl nspecting a dgf ect . i f any,
on the stBoAdRIHT e AU oA SUBEFFare 95 R SPRE tde e EHOFE T Peady
transferped. andrataerehiehai egepar ahedhtr erFhecnBst ehei NhOpEBELOA
carrier; and conparing a defect inspection result on said 20 second-state

i nspect i BAPSHB&ERat BV anth e 1ferdc EPPhs pECTFRIRE BRI tWibiFis disdoprrdnest at e

i nspect i gp @h@satdﬁ@eﬁéaelaicgh@tr?é%repttqotn_hgszeggmdf@édﬁo tt*m%ft@%fye_sth%Si bl y
present on said master information carrier. 25 2. The defect inspection
met hod fardefrchetar siighadnatRagnlearly gefdechedi highd, dmitihelptbenpri si ng

bet ween id step. i J n said firs e._in ¢tion
substr at Eg{éﬁﬂ 'Iégi %8%: %Zéegggoynt%(s:e?%% ugggg'ya%%tf(eiﬁ toerCf il?%égtécf?ﬁégmﬁépher t he
nunber osystee 1032 i1 hEhdetantict et endedi diy sdeftect a3 tmspeciovdreanssai d

first-state insgectian substrate is t |larger than a predeterm ned val ue
¥ Eedles s

and, if Q{i%P PregereratRdEIH £88dt 1oAY VGG hytBRbeessi ng

and,1 00t @k NeE €a r 80 N & oSl 1h CliQFA- GRRHAGHItRY wikBPdiE8eredt dedgbect
i nspection nethod for a master information carrier having a magnetic film

pattern EYRESeoPlESporlSi cal anl amerdrhaticona sigghal tes, beemugrdci-carey
raneleried g eonellgp (EgRr chpoLgROLn) SmpiAsLY LR SERCT:
substrat biglmtmhhdhsaadééeed_ bhgkt) defrﬁ.tt?eenthj/or neheobightrtlensis to be
ransferyed. and,ql.sg, reasyring, previously or afferuard, a;turned, phase of
15 corresponding defect data through a predetermined circuit and
then input to the data processor 104.

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

20 surface of the disk. The unit cell refers to a minute square
having a disk radial minute distance Ar and a disk
circumferential minute distance A 8. For example, Ar =10 u

mand A6 = 0.125°
If a defect such as an indentation, scratch, or particle

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

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

of any type are indicated in the number of groups regardless
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10 first-state inspection substrate with respect to defect inspection neans
bri.nging said master information carrier in close contact with said
first-state inspection substrate finished with defect inspection to then
transfer the defect possibly 15 present on said naster information carrier
to said inspection substrate finished with defect inspection; inspecting
the defect on said second-state inspection substrate to which the defect is
already transferred to and which is separated from said _master information
carrier 8ﬁd€]§%l’él‘°§oz,e @’ECiSB&'?Iey o BATEARE Foorddgarrngf thdifGted Sphase of

sai d secqadigtatto bespeptd it Febateater W §hotigsRECtnkaddeeseleehat
i nspection neans; correcting a phase shift based on said neasured two

turned ph&Sesecagnizsdcsrpkri AgNaeEELte¥E i nspection result on said
second-state in ti S r d [ ect.l u on said
first-state ins%gggig%gguggﬁﬁaﬁé%t?%gggﬁ g&%@%ckg%phékggyagg%ihést%e def ect
possidbl yfpneténh oh rediukmiast éo 10§ drame posicdpni ehen 3thed insSpecddbact

i nspecti on, net hod the,master _infornation carrier according.to claim 3,
wher ei n ﬁPbggfag?uﬁﬁédlSh§88%8§rFB@tPBﬁgggg 'thigﬂﬁrHBSrﬁﬁéQQ &f the defect
59 detpetredrmadt B¢ hagbsael fAeteet edoki ghbwhegebar k¥ahafihgctad by said

i nspection substrate when light is applied to said inspection substrate is

correct ed§nSBeSti9ReSHREEERPNIPACENOR ABLRBY FMBRNEKe master information

carrier accordi pg k@ Ch@ivRe3st VRS Lish1at ¢ SR Jysied, Phases GPHEeekkon step
t he turned phase gf t he defegtégetected on Eﬁ% bégisno de?ectegglight

scatitler epobgibay d¥erypriononhe ubsipen tel sthenbisitghat ei 30 @ pptiigidald ysand
inspectigge19.§ggs%£gES is corrected. 6. The defect inspection method for
the mastér i nfornmafion Carrier according to claim3, wherein at said turned

phase correcti oNestepat hehé wywd ofhase, ofthé her aefscicohT ideiseahedhen t he
basi s of detected Iig?t regularly reflected qgr scattered by said i nspection

subst r at E°RREAR FEhESE s18ppEREAD o°§aFBeiﬁEEééF?oﬁfsBB§t?ageeFElEBrrected
and, at [heseaRBelIg®indtyd Bd R SE4EY. OBpbUE Peda PDES & HAUTRLRbORePased on
said regularly reflected |ight detected. 80 7. The defect inspection nethod
for ltthe hmsirepdatfest pat the Tarst-wrtaocdndpagtioncs Wt dateidlebaingai d
e et A BREBL Py ARy bR eSS SolUEPERLhER,BUOE ! L gyl Bvl ves
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 um to thereby inspect whether
foreign matter with a size of not smaller than 1l um is attached
to the surface of the inspection substrate. If, as a result
of inspection, it detects foreign matter with a size of 1 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 inspected for foreign matter possibly present thereon prior to
close contacting at ST3, thus preventing the foreign matter on

the surface of the fist-state inspection substrate 100 from
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sai d defect inspection step for said second-state inspection substrate

i nvol ves counting the defects present on said second-state inspection
substrate; and said defect decision step for said master infornmation 30
carrier through conparison involves deciding whether a count of the defects
on said first-state inspection substrate and a count of the defects on said
second-state inspection substrate are the sane as each other and, if they
are the sane as each 60 ot her, deciding that said master information
carrier has no defect thereon and, otherw se, deciding that said naster

i nf or mat beangaattechhdstonthe 5n@st ghel mitd oo t iars peotdicn etthodataget he

mast er i@%ornation carrier according to claim1, wherein: said defect

i nspectidn'step for said first-state i nspection substrate involves
extracting posi RitosT2nhaket ithe ol fidhe defsgelcthoasapba®atadi detiursls State

i nspection substrate; 10 said_defect inspection step for said second-state
i nspect i bR $GBsPPREePPRVELPBs 1eker 48t LR Fﬁéep8§i§Fgﬂ i nfformation of the

defeqy present ap $akds$ep0BE- $iral,€ thas RAGLEN i%'fB%PnE%%%h aad 53idodef ect
decision step for said master information 15 carrier through conparison
i nvol vesapéctie ngh et Heat e Ha spesittiiaom suvsératei b00 ofs thie iddfestwith sai d
first-st L.ns i on. €.p0s] t.i i.nf ormation aof . the defect
on said g%gg%g@?ﬁ%@%@%%ﬁ% gkgggggt%thceloasféegtoﬁgaggn‘%l% G O&Pﬁgr and,
i f they almotheisartes asmareactayotbedesdedbddngithate 2raaddl tASIGS. 1
infornatioa arrjer has qﬁ?defect t her eon %pd, ot herw se, deci ding that

' C

sai d masfBf 7nf of Mati bl e i NERREDMES dherR@Getdétt PRsBEEEPEACREL hod

for jthe BRStefnemddHer il oAy AkqRemOL AMGnt Anckakm 8 Mhereig when
the defects_are decided consecutively over a plurality of mnute unit
regi ons 5ePiAESd byt Hh ek e paFen 131898 tiep thd Othdine thegifénssf stakd-

i nspection subs e, i al it f i ve.unit regj i
regarded as one&é%%ér%?l?&gee%t:)gﬁ tog %E?éi %}?%]ﬁ):rcog%Spsoéﬁgkgﬁt?’nkgrg}s‘r}a}??on of
one def eetdsipposedptreskbet| ondthed satr faceneért e ngpavittiyncenbet ratesai d

oF or mat B R PReroSRAGIAR TR 1 GBI SH IR B RN ST TS W Cft BERBESENt o
sur figce- dh5pett ONmhe PRELT h0Ae 88ELL i 5NBEo8GEEESOAL the TBnohe &L 06€ CONtacting
with said master information carrier
substrate 100 after the master information carrier 2 is brought
in close contact with the first-state inspection substrate 100.
The second-state inspection substrate has a defect on the
master information carrier 2 transferred thereto as a result
20 of close contacting.
FIG. 14 shows a result of defect inspection performed
on the first-state inspection substrate 100 at step ST1 and FIG.
15 shows a result of defect inspection performed on the
second-state inspection substrate 100 at step ST4. 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 STS5 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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5 as said inspection substrate, one such is enployed as to have at |east a
si ze corresponding to a maxi numregi on of the surface-directional position
shift thereof. 11. The defect inspection nethod for the naster 10
information carrier according to claim11, wherein as said inspection
substrate, one such is used as to have al nbst the sane size as said
magneti c recordi ng nmedium and al so, taking into account a
surface-directional position shift when said naster information carrier and
said ins ti S te e bf gug i I £on i ot her,
sai d maslt%glr% isgggfﬁgt itsg%'ca??i g%ééng@éa%Gi %gge%??on suﬁ{tefégltéerbar e Er ought

i n cl ose logpesttion risvdthabtdtaps SPlluaadi3T4 eind coegeapodif f @rRIGS.

cl ose- cont,act | it h sai d.inspection, s trate having al nost
t he samsrisfli ‘g;el&glgs 1& %Zslp eocf%qifaeﬁgl FLrnrall;(;}érlhejtSlac‘:a o drsl%ce(?rtdi :}bt #& i ut e COHE i n

cl ose conezectw thslahfoviar aurneexphaserefitdre dhspacdisrfaset gdateci onal
position ﬁgift in_said master info natioB carrier, 12. The defect

i nspett | SHenBEABALF HRSPRET HBRtEsSWE: &t GPAat oS ST fdd S¢tor diidgF o cl ai m

1, whereaR gBowaidk isTSpeeht G SASS R FARE SUhdS wis8d naghish ke drade of
a haln corrponent that is a constituent corrponent of said magnetl c recordi ng

medi um 368rpgd phasgedetthnposdtiion Bey ol fooft henbbt ek - $%d oe retd on

carrier ag BQL%Q Q | " i i 'n ct : frate, one
Soeh To SECRRU-BAAR SedBoks S AR A 10 IR e R o
carrier. i82pect4d The aefedecti hepeevnat $8ilhadd f34 trheprastieelynf dmmmat i on

carrjer caordi t.o clai , wherein as said _inspectjon substrate, one
suchi(?s gg’é& Sg\%t%glglgngxe%}ee&qtra&% SN itCaktt© r}&qdc%tilnl% sai d
magnet i chbgeebdisng iedireurhi ngl feindefiest tonsRecld @n 1meifeodHigt tike master
information carrier according to claim1, wherejn as said inspection

subst r at §UrpRE RRRFE iof HRedsBatd DECFAERERY Mg v 3 st epso8Bl cdfZact i ng

si de sur er ethed far : Hsi i t rrier
deci dod To b0 A ALE36 SBT & Artt o1 Tnk RBR ALP Bt et 1 o8 by oS of a
mast er i nhonedt aontbear cilesedebrtactnsgestepnofrethdd db thmtt Hdreelghisk

RN 0Ll Yebr ATIL 9.3 JIBGTEH ¢S89 T 2PN of nal
however, may be shifted to some extent owing to conveyance of
the inspection substrate 100 or its fluctuations etc. in
returning to the home position. To guard against this,
preferably an upper fluctuation limit is specified for ranges

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

Next, a step of ST10 is performed. That is, the proéess
compares a defect inspection result of STl sent from STé 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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mater information carrier, wherein a side surface of said naster
information carrier on which said nagnetic filmpattern is fornmed is
brought in close contact with said nmagnetic 20 recordi ng nmedi um on which
is then applied an external magnetic field to thereby magnetically transfer
to said magnetic recording nmediumthe information signal based on said
magnetic filmpattern of said naster information carrier. 25 17. A nethod

for usin ster..i.n i C i eci t e ce le article
thr ough dePSars st et REEBLL 28 SRS e L BL e W et o F e T &P ect
i nspect i ds medede dtodé becedy byaghetdesalllayr lty-aresflectiea hi gagreideptioacor di ng

medi um an .i nf ormati on sj gnal, based on magnetic filmpattern on said 30
mat er i nFSEMSCoR c&r idlgg,cr\mﬁiwﬁtg‘aitg‘enﬁgﬁé’t ok fSiTllg:'pé‘ﬁ‘leePﬁo&P%ai d
master i rkeoyatizen &acatel desi-TagMe! dgedcbebnreland, asa phate g r3i.de

surface of said master information carrier on which said magnetic film
patte?n aheggdPreagREtiteeabily PELREATE31S gkveR gt Hasuditosetestesct with

sal d_MgQEkhC rkGeabdn 30 ARdiditled MU HIRGRRY Al b aRRkRtLELAd g psal d
magneti c recordi'ng nmedi umthe i nformation signal based on sard nmagnetic
film pat seatited sagdtneserrthesorrmilds eaer ueed 5o I rreatefae turinespect i on

nmet hod fqr _a_magngfic,recordi medi_u C rising the ste of . .i.nspecting
a defect pqﬁgsssei B?yg%er’e%ee TCor | gtiq‘nealrle?snk’sagggeéw%%%]?eerder?acgtﬁ%q% Wi Elor di ng

medi unm 1@ fbkriengiengoa Frast er7 i nformation carrier in close contact with said
pre-transfer magnetic _recording nediumfini shed with defect inspection to
t hereby magneti ¢a@y thlafde I @R ffAmetiondngi gn&eshdse@foned erdgneti ¢

film pat peeBuebmedkthaBad Sfied BLOEHBIHIR R fs St QoS @bPaRhtulrdsher
magneti c 15 recording nediumfinished with defect Inspection; 1nspecting a

def ect oAnsEPEtpest stbafisheesnmigeet ibé séepsdSAg apdi GAPastbepaiated from
Al RS 8 T SpCa SR COMBRFI 00 SRERCLASRPEAR, ol |
obtained by returning the apparatus to its home position for
15 each of the measurement operation performed 20 times
consecutively on the same inspection substrate without
dismounting the rotary motor. FIGS. 17A and 17B indicate the
measurement result of foreign matter, that is, a defect
detected by the photo-receptor element of the scattered light
20 reception system 103 and FIG. 17C and 17D, that of a recess,
that is, a defect detected by the photo-receptor element of the
regularly-reflected light reception system 102. Also, in the
figures, the vertical axis indicates a value r in the radial
direction f the inspection substrate 100 and the horizontal
25 axis, a value 6 in the circumeferential direction thereof. The
unit cell of the defect inspection apparatus used in this
embodiment has Ar = 10 um and A8 = 0.125° . A numeral in
the cell indicates the number of times the center of a defect
is detected therein. As is clear from the measurement results
30 of these figures, fluctuations in FIGS. 17A and 17B, that is,
those in the position of defects detected by the photo-receptor
element of the scattered light reception system 103 are larger

than those in FIGS. 17C and 17D, that is, those detected by the
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result on said pre-transfer magnetic recording nediumto each other to

t hereby deci de such a defect on said magnetic recordi ng nediumas to be
caused by said transfer step. 25 19. The defect inspection nmethod for the
magneti ¢ recordi ng medi um according to claim 18, further conprising between
said step of defect inspection on said pre-transfer magnetic recording
medi um and sai d cl ose-contacting step a step for inspecting whether the
nunber or size of the defects 30 detected through defect inspection on said
pr e- tran§h@¢°ﬁ§§ﬁ@P¢@rr@é@ﬂ@ﬂﬁgOﬁé&m@mﬁqgwkﬂrHWﬂngﬁiepﬁ@ﬁ aighédet er mi ned

val ue an@ec%a@ sedal 908l nednial ye ks axseeded gﬁog%p'r@%e%% on-goi ng

processing a rwi se, going to sai oseconta g ste A def ect
i nspect i eﬂememhodff‘olne s oegrested lris;krtr mewgpiﬁlmdsystemohm |<:Batmg:tténa st eps

of : |nspect|n ect ssi hl a _pre-transfer netic

r ecor di n§°fsd n?g ibgﬁgjﬁh Hﬁyéffgi e§€%5ﬁglﬁ %?S%ft%ﬁ%%w ﬁ%ﬁgﬂring a
turnesl pbase Qﬁt&atdep@embraaséet dR@Reiiee, rq%O&@lﬂ@r@Edhﬁ%ﬂ@‘EB respect to
def ect inspection 10 neans; bringing a naster infornmation carrier in close

contact WPCRIBAZE Br 8DEEANLR ROFRERER | *f ridid A RS tRsHinPHTHioN shaged t h
def ect Iewwbqw eh&be@dmeél&@uryaﬁ?f@%ﬁ a8, g o ggg'l%a%a%a' based

on a magnetic filmpattern of sald maste ormati on rrier to said
pre-transhen hadHe |p¢1qt@cmeme@gqredﬂamﬁﬁltn®éhﬁcb wiegh ldeflgetreifispeetd on;

Separ ot clLF RSN ESEH TR, BY SERRor miLCOR LBRFY | BF CARIZRIdoP BPot Bulby or

af t er0nar giverasor angeaulur dede2@ephbsetht saigdlpesiy~reansteedmaggati c
recordln nedlun1mtth respect to sajd defect inspection neans; correcting a
shift i n*BRSBE°Ka GmSHtsaiVBrt fBakelyufbg 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
15 element over that by the other, thus making it possible to
improve the accuracy of defect inspection.

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

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

In FIG. 18, AR indicates a radial difference between
the defect inspection result of ST1 and that of ST4 and A
indicates a circumferential difference between them. As shown

25 in FIG. 18, it is found that a turned phase shift of the
inspection substrate at the time of defect inspection is 4.125
degrees based on the defect inspection results of the steps of
ST1 and ST4. This finding is given by majority decision. If
the same data exists over a plurality of cases, their values

30 are averaged.

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

measured in defect inspection between the phase values of the
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turned phases; and conparing a defect inspection result on said post25
transfer magnetic recording nmedium and a defect inspection result on said
pre-transfer magnetic recording nmediumto each other to thereby decide a
def ect produced on said magnetic recording nediumby said transfer step. 30
21. The defect inspection nmethod for the magnetic recordi ng nedi um
according to claim 20, wherein at said turned phase correction step the

turned p 0 h t, dqt e e si s, af tected Jig

regul ar | g%s%fsl ég e%ng;g‘lggilds gS%Errg%(gg?lé%' r teé%é;red% 88 ﬁ?ﬁ%ﬁi@t}f Ir{f“@nt IS

appl i ed tlefeaitdinepeetionr eesuilt agt nesti arof Theostept 81 22.t heedlefect
.recordi ng medi um according to claim

i nspectign thod for the netic 5

20, wher &i'rh tdi‘%ﬁﬁef’dfhéﬂgg%agérESFFBBﬁ%ﬁos %V?%%tpﬁrm%ﬂs%ﬁ%éétof t he
def ect deheet ed,orllhawias Snofrrdst agt.ed |ight scattered by said magnetic
recordi ng nediumwhen light is applied to said magnetic recordi ng medi um

10 22 The def edleXitns FEQNIGE O BT FGs ting gy peife rresordi $g Litedinum
di i f,20 Ln.at, sa i th
accordi ngr0 ghai fing s?%;@é@{:i‘oﬁ pls@é&&ﬁ{eé’g@ egaggagggg{%ﬁ}?é&ga e

turned phase of the defect detected on t basi
regul ar | gomphirésoad bet weeat teded e£t5 ibppeaitd omageeuilt oécahei ng nmedi um when

light is_applied. to said magnetic recordin diumis corrected and, at the
sane ting?ggppoPFF & $NGPYENPE oR s%ﬁ? 8d98ﬁ2§8505hF509F0 %Sased on said

regul arl ¥irektleebeed linghbkcttebackatst2@td4100he defect inspection nethod for
t he magnetic recording nmedi um according to claim18, wherein: in said step

of defect det ecB¥oirhén S$&Rd Ofr eTtPandfer ARE§HEL LRSPESSEG NG SEBdtuRE t he

defects gm4saikdspherhiaBef Y FRARELIC ghecardipg HEQEUEbéE@cEQHHtQQ 25 1N
said step of defect inspection on said post-traﬁs er magnetic recording

medi um phefdemedt etoRTdarddpE8h-t r Inetei spaghet pbcocessr dehguiretieam are

Counted;[gggect 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 defects of the same type that have a radial
difference r of 0.05 mmor less and a circumferential difference

20 0 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, two defects were detected by the

25 photo-receptor element of the regularly-reflected light
reception system 102 and seven defects were detected by the
photo-receptor element of the scattered light reception system
103.

Observation of these defects by a microscope confirmed

30 that the defects detected y the photo-receptor element of the
regularly-reflected light reception system 102 were an
abnormal protrusion present on the surface of the master

information carrier 2. Also, the defects detected by the
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in said step of defect decision through conparison on said magnetic
recording nmedium it is decides whether the count 30 of the defects on said
pre-transfer magnetic recordi ng nmedium and the count of the defects on said
post-transfer magnetic recording nmediumare the sane and, if they are the
sanme as each other, it is decided that said magnetic recordi ng medi um has
66 no defect and, otherw se, that said nagnetic recordi ng nmedi um has one.
25. The defect inspection nmethod for the magnetic 5 recordi ng nedi um

accor di nghbeockabapt8r dharaitofi ﬂhé@&tﬁ&%&iigﬁﬁ%cémfs?%@eﬁn sai d
pre-transfer magnetic recording nmedium position information of the defect
on sai d pPa-“ermafeknyg raeritd clecat Haplieddad the surfeaedofttdre phstefrect
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substrate that its lubricant-free surface provides a NiP-

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

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

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

Also, although this embodiment has employed such a

configuration that the inspection substrate 100 is comprised
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transferring a magnetic filmpattern of a master information carriers and a
magneti c head for perform ng recordi ng/reproduction on said nagnetic
recording medium 5 wherein said naster information carrier as decided to
be free of defect by a master information carrier defect inspection nethod
and the magnetic recording nmedium as decided to be free of the defect by a
magnetic transfer nethod for a magnetic filmpattern of said master
i nformation carrier are 10 used in recordi ng/reproduction. 68
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The above-mentioned method employed makes it possible

to detect exactly and at a high sensitivity an abnormal
protrusion or foreign matter present on the surface of the

20 master information carrier.

FIG. 20 shows a relationship between a distance d

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

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

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

and a distance between the magnetic recording medium and the
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', @¥10%M& 1 Dcted light reception system 102 at the step of ST5 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.
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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 size of the inspection substrate 100 as that of
the magnetic recording medium 1. FIGS. 21A and 21B
schematically show a relationship at the time of
inhaling/compression between the master information carrier 2
and the inspection substrate 100.

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

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

25 because it is outside the region G.

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

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

matter in some cases. In such a case, the vicinity of the
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the turning of the magnetic recording medium 1.
To guard against this, a larger inspection substrate
100 than the regular magnetic recording medium 1 is used to
thereby widen the region G in FIG. 21A. This makes it possible
10 to securely transfer foreign matter attached to the extremely
thin annular region of the master information carrier to the
inspection substrate 100. That is, defect inspection can be
performed securely on the master information carrier 2. Then,
the foreign matter-free master information carrier 2 decided
15 to be normal can be used to magnetically transfer the
information signal to the magnetic recording medium 1, 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
once.
By the way, as the inspection substrate 100, typically
25 a regular magnetic recording medium in process of manufacture,
for example, a disk having as its base plate such an aluminum
alloy as referred to in the description of the first embodiment
is used in many times. By using in a diverted manner such a
semi-finished product of the magnetic recording medium in place
30 of a particular 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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5 contacting/separation operation is performed a few times, so
that each time they are brought in close contact with each
other, the first-state inspection substrate 100 is shifted
sequentially to close-contacting positions W, X, Y, and Z in
this order with respect to the 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 inspection
performed according to the second embodiment.

FIG. 23 shoes a result of inspecting a defect on the
surface of the first-state inspection substrate 100, that is,
a result of defect inspection performed at step ST1 in FIG. 12.

20 At step ST2 following ST1, the process inspects, using
the defect inspection apparatus, whether there is foreign
matter sized 1 um or larger on the surface of the first-state
inspection substrate 100 and, if no defect is detected, goes
to the close-contacting step of ST3. At the step of ST3, a

25 driver portion (not shown) is utilized to dispose the
first-state inspection substrate 100 at the positions W, X, Y,
and Z shown in FIG. 22 with respect to the guide member 16 shown
in FIG. 2. First, in a state where the master information
carrier 2 and the first-state inspection substrate 100 are

30 separated from each other as shown in FIG. 1, the driver portion
is used to move the guide member 16 in such a manner that the
first-state inspection substrate 100 may be disposed at the

position W shown in FIG. 22. Then, they are brought in close
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2LsaB 22 to then undergo the close contacting/separation operation,
which is repeated at the positions Y and Z 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 ocutside 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 recording medium 1 may butt against the magnetic
recording medium 1. In FIG. 22, the possibility region H is

20 concentric with the magnetic recordingmedium 1. A region where
foreign matter indicated by a solid circle is scattered is the
extremely thin annular region (see a hatched portion).

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

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

Next, the process performs the step of 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 times each at each of

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

plurality of times for any defect caused by an abnormal

52



10g#109% & () - 2! #109& () - 2! #109%& () - 2! #109%& () - 2! #109%& () -2 10g
10gse* RUMKzodY70g! y#109%& ()- 10T 10T

10T <410967& () - ! #109A7T& () - 2! ~#109& ()-2! #109%& ()- 2

AFWU3dY70g! *#10999&' () - m y#10%&' ()- ! y#10%&' ()- ! y#10%&' ()- ! y#10%>& () -

| y#10%& () - S${pez80g!!$10%r-ré& ()-2 10@ 10@ 10@ =310%@& () -! ~*#10% ()-m
*#10%@B8' () - m *#10%@8&' () - nBPgwWU3eZ80g! $10%&' () - 2! x$10%&' () - 2! $10%&' () - 2! $1
0%gg& () - 2! $10% (& () - 2!

$10965& () - 2g, >WMU3eZ80g! ~$10%&' () - 2! $10%&' () - 2! $109& () - 2! $10%gg&’ () - 2! $10%
& ()-2! xBLOvUE)on of YIOyeignOmERRet) of! £heVALEFaRb#aBYRNE) mALLEL0VR () - 2

10g 10g 109=310%& ()-YvwLY: Qg!, .
#18%\1&9( }98%%%'(%@%% 0/&9?)1-52 FRYERCITLLY St ORRFRHS LY FEEBSESE) - 2v2D( Y
709! ! #10%8n (- 24 #4OVEHEIs Do 1P @resent on the extremely thin annular

region to the inspection substrate 100, thus preventing a
5 mistake 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 medium 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 protect 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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any foreignmatter 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 equivalent to that
employed at ST22 was used to inspect whether there is foreign
matter sized 1 um or larger attached to the surface of the
15 magnetic recording medium 1 by setting a foreign-matter
detection slice level at 1 um beforehand. If foreign matter
sized 1 um or larger was detected, the process decides the
magnetic recording medium to be NG (rejectable) and, otherwise,
to be OK (acceptable). If it is decided to be acceptable, the
20 process goes to the next step of ST23. If it is decided to be
rejectable, on the other hand, the process washes and recycles
the magnetic recording medium. If it is decided to be
rejectable even after being recycled, it is disposed.
It is thus possible to inspect whether there is foreign
25 matter on the 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 carrier 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 magnetic 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 1is

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

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

25 and 28. FIG. 27 shows the result of defect inspection performed
at step ST22 and FIG. 28 shows the result of defect inspection
performed at step ST25, that is, the result of defect inspection
on the post-magnetic transfer magnetic recording medium 1. 1In
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 recognized by the
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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 there
are one defect detected by the photo-receptor element of the
regularly-reflected light reception system 102 and 24 defects
detected by that of the scattered light reception system 103.

25 As 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 above-mentioned method, it is possible

to detect, accurately and at a high sensitivity, defects
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i%%% magnetic recording medium by
5 magnetic transfer, thus providing a magnetic
recording/reproducing apparatus with a high reliability.

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

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

15 finds it difficult to identify defects owing to the magnetic
film pattern.

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

20 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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carrier having a magnetic film pattern that corresponds to an
5 information signal to be magnetically transferred to a magnetic
recording medium, comprising the steps of:
inspecting a defect possibly present originally on a
first-state inspection substrate to which a defect on the
master information carrier is to be transferred;

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

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

comparing a defect inspection result on said

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

information carrier.

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

30 inspection on said first-state inspection substrate is not
larger than a predetermined value and, if said predetermined
value is exceeded, stopping on-going processing and,

otherwise, going to said close-contacting step.
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5 recording medium, comprising the step of:
inspecting a defect possibly present originally on a
first-state inspection substrate to which a defect on said
master information carrier is to be transferred and also
measuring, previously or afterward, a turned phase of said
10 first-state inspection substrate with respect to defect
inspection means;
bringing said master information carrier in close
contact with said first-state inspection substrate finished
with defect inspection to then transfer the defect possibly
15 present on said master information carrier to said inspection
substrate finished with defect inspection;
inspecting the defect on said second-state inspection
substrate to which the defect is already transferred to and
which is separated from said master information carrier and
20 also, previously or afterward, measuring the turned phase of
said second-state inspection substrate with respect to the
defect inspection means;
correcting a phase shift based on said measured two
turned phases; and
25 comparing a defect inspection result on said
second-state inspection substrate and a defect inspection
result on said first-state inspection substrate to each other
to thereby decide the defect possibly present on said master
information carrier.
30
4. The defect inspection method for the master
information carrier according to claim 3, wherein at said

turned phase correction step the turned phase of the defect
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detected on the basis of detected light regularly reflected by

said inspection substrate when light is applied to said

inspection substrate is corrected.

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

10 substrate is corrected.

6. The defect inspection method for the master
information carrier according to claim 3, wherein at said
turned phase correction step the turned phase of the defect

15 detected on the basis of detected light regularly reflected or
scattered by said inspection substrate when light is applied
to said inspection substrate is corrected and, at the same time,
giving priority on turned phase correction based on said
regularly reflected light detected.

20

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

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

25 said first-state inspection substrate;

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

said defect decision step for said master information

30 carrier through comparison involves deciding whether a count
of the defects on said first-state inspection substrate and a
count of the defects on said second-state inspection substrate

are the same as each other and, if they are the same as each
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other, deciding that said master information carrier has no
defect thereon and, otherwise, deciding that said master

information carrier has one.

5 8. The defect inspection method for the master
information carrier according to claim 1, wherein:
saild defect inspection step for said first-state
inspection substrate involves extracting position information
of the defect present on said first-state inspection substrate;
10 said defect inspection step for said second-state
inspection substrate involves extracting the position
information of the defect present on said second-state
inspection substrate; and
said defect decision step for said master information
15 carrier through comparison involves deciding whether the
position information of the defect on said first-state
inspection substrate and the position information of the defect
on said second-state inspection substrate are the same as each
other and, if they are the same as each other, deciding that
20 said master information carrier has no defect thereon and,
otherwise, deciding theat said master information carrier has

one.

9. The defect inspection method for the master
25 information carrier according to claim 8, wherein when the
defects are decided consecutively over a plurality of minute
unit regions of those obtained by partitioning the whole region
of said inspection substrate, said plurality of consecutive
unit regions is regarded as one apparent region to obtain the
30 position information of one defect supposed to be located at

or near the gravity center of said apparent region.
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information carrier according to claim 1, wherein taking into
account a surface-directional position shift that occurs at
time of close contacting with said master information carrier,

5 as said inspection substrate, one such is employed as to have
at least a size corresponding to a maximum region of the

surface-directional position shift thereof.

11. The defect inspection method for the master

10 information carrier according to claim 1, wherein as said
inspection substrate, one such is used as to have almost the
same size as said magnetic recording medium and also, taking
into account a surface-directional position shift when said
master information carrier and said inspection substrate are

15 brought in close contact with each other, said master
information carrier and said inspection substrate are brought
in close contact with each other a plurality of times at
different close-contacting positions so that said inspection
substrate having almost the same size as that of said magnetic

20 recording medium may come in close contact with an overall
maximum region of said surface-directional position shift in

said master information carrier.

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

recording medium.

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

hardness than said master information carrier.
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inspection substrate, one such is used as to be exempted from

5 lubricant application on said magnetic recording medium.

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

10 a close-contacting side surface thereof.

16. 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

15 to therebymagnetically 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 £ilm pattern
is formed is brought in close contact with said magnetic

20 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.

25 17. 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

30 mater information carrier, wherein said magnetic film pattern
of said master information carrier is magnetized beforehand,
so that the side surface of said master information carrier on

which said magnetic film pattern already magnetized is formed
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medium, thus magnetically transferring to said magnetic
recording medium the information signal based on said magnetic

film pattern of said master information carrier.

5
18. A defect inspection method for a magnetic recording
medium, comprising the steps of:
inspecting a defect possibly present originally on a
pré—transfer magnetic recording medium;
10 bringing a master information carrier in close contact

with said pre-transfer magnetic recording medium finished with
defect inspection to thereby magnetically transfer an
information signal based on a magnetic film pattern of said
master information carrier to said pre-transfer magnetic
15 recording medium finished with defect inspection;
inspecting a defect on said post-transfer magnetic
recording medium as separated from said master information
carrier; and
comparing a defect inspection result on said post-
20 transfer magnetic recording medium and a defect inspection
result on said pre-transfer magnetic recording medium to each
other to thereby decide such a defect on said magnetic recording

medium as to be caused by said transfer step.

25 19. The defect inspection method for the magnetic
recording medium according to claim 18, further comprising
between said step of defect inspection on said pre-transfer
magnetic recording medium and said close-contacting step a step
for inspecting whether the number or size of the defects

30 detected through defect inspection on said pre-transfer
magnetic recording medium is not larger than a predetermined

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

recording medium by said transfer step.

30 21. The defect inspection method for the magnetic
recording medium according to claim 20, wherein at said turned
phase correction step the turned phase of the defect detected

on the basis of detected light regularly reflected by said
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5 recording medium according to claim 20, wherein at said turned
phase correction step the turned phase of the defect detected
on the basis of detected light scattered by said magnetic
recording medium when light is applied to said magnetic
recording medium.
10
23. The defect inspection method for the magnetic
recording medium according to claim 20, wherein at said turned
phase correction step the turned phase of the defect detected
on the basis of detected light reqgularly reflected or scattered
15 by said magnetic recording medium when light is applied to said
magnetic recording medium is corrected and, at the same time,
priority is given to the turned-phase correction based on said

regularly reflected light detected.

20 24. The defect inspection method for the magnetic

recording medium according to claim 18, wherein:

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

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

in said step of defect decision through comparison on
said magnetic recording medium, it is decides whether the count

30 of the defects on said pre-transfer magnetic recording medium
and the count of the defects on said post-transfer magnetic
recording medium are the same and, if they are the same as each

other, it is decided that said magnetic recording medium has
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no defect and, otherwise, that said magnetic recording medium

has one.

25. The defect inspection method for the magnetic
recording medium according to claim 18, wherein:

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

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

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

otherwise, that said magnetic recording medium has one.

26. The defect inspection method for the magnetic
recording medium according to claim 25, wherein when the
defects are decided consecutively over a plurality of minute
unit regions of those obtained by partitioning a whole region
of said magnetic recording medium, said plurality of
consecutive unit regions is regarded as one apparent region to
obtain the position information of one defect supposed to be

located at or near a gravity center of said apparent region.

27. A magnetic recording/reproducing apparatus
comprising:
a magnetic recording medium to which an information

signal is magnetically transferred by a method of magnetically
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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.

68



