$

1 EP 0 339 851 B1 2 Description
m ned radi al positiomon the di sk, Breos3daseBt ecorded over2 a previously
recorded track nay be recorded on This Invention relates to a magnetic

record gisdpubhe disk in a radial positionggleh fHafal pésifithion e dlsk, AW bidiSrebidsyNg
t ransducer Head posi tioning servo informat ig@pa pletidiisl rebblEded gmymgee%mn
data was Imhis Mwéheish reibidb o kARG MstoldlisRt | 2t dRRh & REIYosifidn dighly BfrsdKfrom the
MAY OC Cheving frhstideengiti posiioniag seriodifsimatah 2 and tradkowhar\thé Pre@iéblis! datalwadBgHaRied. This
recor di agbeddealin dtidastonedabiofofthddisla ar e i dent infay @duragen Bdughite pheieis dal afd tika@won

t he have dn cetaintmageétie rérogiing disk Siles Wwhish dat a déta amlddentifietl as having been rscrded damtha
tracgk, bdven relstivelyhighdénsity of datintpackss, itisaeks t he eamexiata tiack. Whanthetleadfveiteheadreats the

of the psseriytd poeyideBervaheontral pfjheerosifionfithe hi s t siguakfrom thigtradk itadliatso pickadp prepiously re-

pr evi outsag/wiite headsta bpthmpintein thedierss ovor thet h e cerdedisignalien thesdiskat the edges blidhe trok.ded
si gnal streaks inEhe presenge ef varjopsdistutbancesgnd te he 1ot 1 An jedditional preblem with the upe efacgeptinueys

var i ousPegitien HPB‘a?ﬂ?é%"c'&hﬂ‘dtW@ﬂy t° %‘i‘P"addl t imggneticfiim isthathecquse the mpgnetipmedig px- 5

continu b%‘ibﬂqﬂﬂ‘t f‘ﬁ'éa’ﬁ’é'éﬂﬁ%" and &(‘,‘Eﬁjfa&l"@ﬂ f'l? ‘!ﬁkh%“r b°“|"n§ Pﬁef"lr H‘Pl | m
i s that 8¢ m Sf" ‘ % R’ |te
operat i I:Eeda Rl er dls t h

I tif ° e P°?f
accor! & Es» | o dég;;m ew ?ﬂ?« e o
read/ wr j wﬁ% loh6h S5k Fl'ﬁaeagaﬁwdﬁ _ u.s. o 91, &Ssks
to provihdQissa em%hﬁbﬂﬂatﬁfsktolﬁlr thB et 'C P&Bl’d@cfs'ﬂﬁal ckdges o

t r acks. jobdtiont & FoaliNfite hédat ormth&l&te abtlidtorlon t 020t NeE hﬁ&derﬁ@&bﬁebrﬂé\h&%&é §h|ortc°o¥|§1 £

't i Nothérldata BBksWithiA k GRO tBibrantB limk. Ik e di iske with BorlinolhEmadrbtRt AR, MEKS with dis-
| nc POakthdd) thet dahtfol SydterOretdied atBitinGdlis | S Alct nfhiysetit fraRKkd sapdratel wﬁ.s&rhenonmag-
magnet i PESIONEN pefmiisivedylaeoutate posiiening of the | Nf O hafigladibands cRscparidr taicies heabesriire d
di sk f sdrvahaid, butthe tetadfwiite Reddesuffevirackimis- €S Ul t podeth One buvh disksnd ité fabricativel prosSads are
servo r digondnedeb ortheningltand imekhanical ieffgdtsy t i5e  desedimd biadr copegyding Eurcpeanqatdntapplica-
| ocat i osuclyés diskdiditerr i t e heads on the sane adionrmt 89803366.4. TIR(Applicantarel not awaye of
over cone trhexdestopravide impravedirackggisteskionf her  d atya sutresifyl publishedh serve)itaghmique which
t ol er anthe heagdsyanother methqgiofincorporating theisetyo cont i takes full ¢f@ll the banefits whichidiscralet h
di s- neifeurptionisfa embadipremcordedsepvpsignalsen ves o tredvdiskemi®tis crete nmgnetic
tracks E’é 3ip diskiin jpgually S@P’é‘t’b’ﬂﬁﬂ?‘frﬂ%’s PEQ wh| clive é?'*f?'t@"% 35'6@19 ‘é’"’d's"

posi ti oWt "U"‘E gadially £ y gr-

servo h egs}e{v suffeF ?"g{% oy ?‘F igl sk

and it Sq ment

ef fect sp g'i‘ “’ﬁf ‘ :%Er%é?mmd g Eu i '" % ..f;? '"' "‘iﬁ?é

g\;:)plkl L;ﬁ{sﬁeﬁmrde%‘onthedlske%etw en :actoslisé&fiéagh to pr \Qt%o E@MJ ﬂ,Tel on

i erand a X~ o f '

of anyteadif Ht'ﬁﬁj %ﬂeﬁkﬁﬁiime IhSC ni Q'dr%k mﬁi% frﬁuﬂ@& %fherb

et hod  grhount\# GkIPSBde didh a%]ﬂbl& fOF defta, VArRKES ldbd-m@dil&tﬁﬁﬁa@é&ﬂ aﬁé be’ng radidll pdafii

whi ch dbismistiofs ofhb&d paBiiidn udisy detorBREd R €ls64:2b Bigried WiiPasBdciitbd data fikks, bl ac k

di SKS Oérb @éscribietiin USaA-3,165,8725US -A- £ZPaab4; Y  aNgeaidblboks beihg eRbhneB &Ny sdiafised tthe e

i nvent i US-Ac 8488,180:and0S - AEYI938.Mhilstharar d di shounvarential @icdctionc Botht the alidtrate| servbr om

t he dat aredursdrous éypes of servo pattenps whichmopyde pl ur alblocks apfl theo discrete magnetic liackardan de| y

ci r- Asusedaith sectir sérva, bwaspedfic tybas arethel/ wr i t forhedatithe same timeduring thedbrieatioli of theet e

t racks owi® m{;‘nuﬂdTbersmt@msa?sqim InthedBMn #5at &hin film dislosuck:thek enehagrvo ploekds Rrecisely
sanpl edTesbrige; Pisgipsure BullstiTPR)articlep ghJatthe pgAed peEmanantly mliahga"ewed Wik an assogfated

si gnal s3y9te@p-28p&2B5cand dviy 1974 dep. S@heat h tdﬁ‘é“ﬂé%l track; Follewing the fahdration ohthat ed

by non- r'i%!’ “E" t er i al Because | n this AiEked °E¢fes95veel°e!ﬂs°m°ssdé?%mag

i nf - dhose d d"g‘l?f'P‘&PT“ﬁ yrmegs (DG)
:zcs::;z m«: h@ S ot s o rrqq%%;,ﬁm :2° g

bl ock bl o
angul :”sﬁs Zf' nﬁﬁ'i"‘i#ad&“’ %Flra ?E‘" t%&ﬁio&e ?Eg%@df of

lio
these | Sontainth Tnalyheti€p diwfite b OC S being
separ at m%sﬂnheaahumma tanpf sy sk Abblicaton m@ﬁvaw dar iRt drébiems
data. Vadiarposifithdn (N8 BEGAHer tmaﬁmoaémada bei lick wélidela¥soniated withQ Hikrefifick disk
et hods néik filkAstehma @ BbdalusdMoichdifite AadSEE L OF S @Tslich a digkOvered useSseiva sBctors oA
W th aspiGivayesh siedissly lalighed over aryl prétibtesr €  de sontihdoas! maghefidSmedts. BJ foking théZiervo'S
-A- 4,297,734; said blocks being nagnetically polarised in the same US - A-
4,488, 189; and US -A- 4,511,938. Wiile fhere circunferential direction.
Both the discrete servo are nunmerous types of servo patterns which may be
bl ocks and the discrete magnetic tracks can be used with sector servo, two
specific types are the forned at the sane tinme during the fabrication of
the "null and "quad-burst” patterns described in the IBM 45 thin film
- di sk such that each servo block is precisely Technical Disclosure Bulletin

[ =~~~




i

3 EP 0 339 851 B1 4 pattern in each
sector at the tine the discrete tr&pro339854B1tes data onda sel ected one of
a nunber of con- disk is fabricated, there I's no need to wite a specific

cent ri Cp@fndn bdoh Sotor Lﬂs@ﬁmhbm&mck he | Dodhitddutha GPa 8640t ohédr b Blsbek b cbil€
Servo sgglipfabricatt® iHire iR Hobdtd Witk a spebific OF  t N@erfititiusta RacRSIockted bétWednteqD 14 48d OD
accur at glrvb palétflin@ie sB6 dBR. MdEimpsrisn ,Ng Of 1§ bréneBia'bandl12f1P6rddk td deburdtély read¥ri t €
dat a fr pétabe Ind Gariy of HiaCdervol ifermatiun sis T € Gitife IAA) frofR & Sdiactet ek ke WERYB Rlqlifed NQ
of eachmerely the DT m=gHetisindiéf Bach sbrvo blbek, thie NMai Ntcbenihtaédovet thecen@ihestiet@ciOAc-t he
track. raegnetisatipnetn Ssdane in tiendiskisite Wy@itieer | Nt h eordinglys edch tine dny ofttielstres secton/stlehag | y,
eac h\é) | twe readierite theadhar asdedivatedsseryb agcerding Lch  a thettypicak sectol/ 18s passes hewmath ¢he haad, the
dedi Cat hedSinceaDC weasdint tephniquefinusedtprnagal s ec head poditioningconteal systemaeceivesisbryo infoad

t he heatetissihadiscrete BEve bledks.dhish atecromma- que | Mationcftpm ihe pervp blodke gantained withimthe ng
cont r ol nepiyaligeed with eigraspedfive datn tragksethere neto] s gerveecigr. Therinfprmation condainefl intheservo

whi ch aPéOMWSPWWP%ﬁFQWB@ vo bl blorks gensratesiaRES whiioh i %94 Pbethhbﬁﬁil

al i gnede’qﬁ“ﬂﬂ'lp‘{sﬁ' "Bé‘l"a"d[“? ac ks p?ﬁ’ﬂ?f"%ﬂ contepl s@@?‘\%‘“@’é ad towgpds

i nf or rra['?"ﬁ - d‘{“ '?é’tb?g ’@tha d

its ass 'é\‘f"és I'"(S 28510 pproits the S V\:hl B“f"t"ﬂ'«!}'"

positio co to
au t ese d| F lorgr%‘f ﬁ1

nove th tra @lp SRGe

of the .Aassﬁaua Hﬁ’ab Hée'd?g a cQ % dia

in the ﬁ\ \éﬁb nﬁﬁ&fapih%re biflidafigfe Aded for Of ' t h‘i’ra Jil’a’im ggnbt%able material,

C 0 Nt i NUgJetaging B high fdq &Ws.gﬁa koHimait €No Ofsudh% & %EIQSa%eJ Magtatid alfoy. OfE 'data
hiis i SmbMa defetts, asiwdtid bé RGlire R NbBdrld sE DY S &adkS akeéepiraied From caétOsthérhp disaree

t h eI Hadwérb BGedFRREohVeATDNA MAAMREINGSE NUND Gliard BeRiy/@ thabid 2K 3. AN oBHE SIRAEd PR

Servo stsubgnsediaBectiod theservbibiotls aeGsdldted at  t h@orislofFig.i2] inéitting R idivere date kracks Bo,J.

2 provi flas cemnarethprin diecradial livedtién, tHearadial pi cal 22,R4piepresent mdgnetiaghlecinaterialintsidion |

and t hewikithotthe serafpattereis pocisayodetimed bpthe n d25p o theidisk 40. Al othéripartions ioa the dislc10cked o a

magnet i servekiasks, gther thaw bicthy widthiafra penvem g t he nonensgnetiable mefediglks 20, 22, 24

cont ai nfieng! sm?new-ma@nmmmdmmer agi ng arhaigtasfiystdeserihed is identioah todherglink|

t.o el i nfringing:fieldsgreatod by, thg seryo raserding hdslsed mmgdeadcerding to 8, proppes degeribed ipelir go-

def ect sduriggsefyaingjaa F’é‘ﬁW‘T“‘édﬁmh the misl-ser vo PS'? Europeqp pafeny pepliaation, perielaymperom

each ot F?E'P’%ﬁgg“!:gigg kgﬂnf W%Il“ &1 I{n%&% ded® | @fdowggm ?’G?P&'P" WﬁHh@P“Bﬁ“'Bon-
db ' t he

the ser 08 V3 el éafefememeof i mz*?e %ﬁ%‘ e

?raCks 20, Ft@ﬁ@ %ﬂ%’ dls wi §d£t9d' al entlo %,L w1 t

epresent @QE t ) at o)

pr eci sel y i, 4 S nm{omemm&rﬁ A

10 are of py .ea ofarp@.tt deiRR by t*ﬁec seemmrmmm Flo 2.

nonmagnet 'o? 19|u WALt mﬁja.wnuo f ecor g §éh tolF, EQ%%H&L!M%WJ

the The dbRé s8storl Wiidh msms 'chﬁﬂnfdr&ltléllgent I C@Lct&r% fs eerdméfd Jowin6 inBiGdek bisdréls:
created DynaghtBisedeM@ bloBiGIbrihed B dviMEype NEGE @pdeed-aHal Gerve bloB@, SUck @S Sypical servo
dedet i bed phifertalprevidle nbrhai dhd qEeRrate Pdsi-t i NQ  ibBcia@ 33, 844na 56, w41 A Sindiided ih Seriddector

m ni - penida ergpr Eignaspean pat ent appl i cat i on,18 serfield|40 ofradiad stripasi#2,r 44046248 whictit h
of a ser vFig 8MAisla.function of the sum of 3ignal 8BBIB3365. 4re uasd tiprovide sgncbmpisstiomand igait cantrol
cont ai ns ttéves plested tydhe noumahserwrblaskapabe car r ifasthesulisequently rerd\gelye signaisdtony sepwer vo
patterns, ingbenpatidhetised asafinction ofradielpp 16 dlodeS2.Béandi3G. Mehdditidnalintarmeption, e.0ai t h
ref erence ‘tt°5°’ct|*%h°a¢i@%r dingly, the pref err dmingmatkaigdicating thejerining ofa sarasec-

acconpanyifi 3'%118&\“"}?@@'“ tha sy picsignat ampli- tor and/or 3““@41!?6‘&'2% igent 'r!stnerfmﬂc. on
is the sad:'fal °§§"g§ th g%%:g’;'l“? orve l"P‘é‘“a rep?&%‘iﬂ"é?‘f‘ﬁ‘?‘w oF, 'Y e
data des ag)apl 231
]
ot orsne i %ﬁ R B
orm g)ﬂ e a § nn argr S 20 22 24 |n eont if the rvo sector contained
phOt or e ons tgm h al man-
r epr ese prpea o&s]@ep : .lnas} Fok suepmt nt .msrspf& Fp@wn
in Fig. ggarsed boEt'tI%daia b&r{da ﬂlggtﬁ Qeessdattﬁeeﬁ Erﬁ(&&&eﬁﬁ @fQ&s 20,381 Al #hé Mg

agai n t gpgkddiservé seaoraqssrbsme@ s FOI8I 184, VO S bt tEAMtloR wotkd béhbitriHhy) IS, depend-
ci rcunf gichad iyptdl ¥ervoeB@éraB. 18 is a servo fi glgdipePthdipddalpdsiisn srdrsSseriosBdoRt

nmagnet i sewufiky dpéralin @Ctké diSICMETE@ hiati réadB Ul | - t Yiped m|atﬂ9mtmdﬂaﬁma@servo

bl ocks, such as typical servo pattern tQ provide normal and quadrature

posi - bl ocks 32,34 and 36,38. Also inclFuded in servo sector tion error
si gnal s; 18 is a field 40 of radial stripes 42,
44 46, 48 which Fig. 3A ls a function of the sumof signal anpli- are used

to provide synchronisation and gain control tudes created by the normal
servo bl ocks pass- for the subsequently read servo signals fromservo Ing
beneath the head as a function of radial pos- 45 blocks 32,34 and 36, 38.



5 EP 0 339 851 B1 6 The servo bl ocks 32,

34 and 36,38 in servesfield resentEPa33e8siBiati ve anplitwde of signals from
the 30 and the radial stripes 42 to 48 In the synchronisa- quadrature

- bl ocks  as tfe dellidBiokid 32,3k afd?8] 38lin 43RS hibid ON Of szbrﬁQ(hG Fhiktivd aRpituad Qr & ﬁéls%m the
magnet i §edhd tne rdaPstides 2B UL Mthe srieRrom&d. tediaturd BIGkS asH Funclién fiiddiaf pYsfish

t he desiiq@Raih fie4d ardHC magRetREdin o BRlrhferc enbo egdt of the present inven- and
"S" in &itig.diréktion] Bslifidicated By ta desinatidnd WF g  NUITh Ak ordfspecifib embodintait.of tHéprésehtliner S
of 4.0 aAdcsamFig.clTiads, indtead bf sargaumribachf Mag N e tiong dete toedles df 4.0 Mivrdn eddisbwidth séparated ds
of a semagnetic tansifon® batweenothe easiofilalsprvovi de N by AR gniapdn radiglig pdde abamaghétio Ghiparaks
woulk d, blodkieas would be the caserirt ¢onlinuous megugtiet | ¢ tracks were lithogeaphicallyfogyred pina suhétrate. A

f or nEd wedia oplyitwa sugh dransitiopgeeticyr in @seryo t wo s Gester servormatiern of fizdiagreteigerv blocks, eash v o
sect or Blegkyiheseare the irangjtions at th beginninaand er vo  hvinglasircupiersntial lepath of fihamieromand ta-he
transi t Pn9ieka aarvorbinek siacaithopn ends arplecategali Nt o gether beyine ap engplarsntent nqxigyptely 0.4

m cron ﬂ&"‘!%““’e‘??ﬂ”"@? a‘aa%@r“%"eﬂfa&@l@"él nce f’?ﬂ%eé- "@ﬁﬁ@‘%ﬁ’r@“’@%‘&? 'éﬁc"s Yith

gat her FRIGA :“37’!: ?;ﬂth%?ﬁ"e ;ﬁ' servo
' ?2&5”7&5’% T R o th&ﬂ" @f % E °'ﬂ ?" of

an i ndut er?" m..neéchhm& Ak Sa9§°$‘§ msﬂéh i Eﬁ@ }gﬂﬁ"%"&%
head 5044 |Iy d eLn‘Sn ha§ Bee
sent ed B.M’e Iehr&?ﬁ 'I*hQ bﬁo% di s GLdek Gides '?:i%ft‘l b "Wudnf anguI:rI;

anpl i t Ugihed 4 le'b Borid febdiY Hedd BPthJﬂat&n Cro- sta 6 sdtfohSthéinfention is also applicable
15 VOl fegdnfisikend P 1ok ile MhictPexpdsBSIHESICY 50T ESAdE s dibiCriiesWhich Bée\ebirdle R6d(cH
SY Ngire digksupfate 10 MHedIU Magnetising fidid B th I Ot abi “Wade" 2R B the lat@ e, OX1 mat el y

RPhdad Biriovgdeadially. Altdreativancithdisiimayee or di ng head having direct Wile an
enbodi ninagnetised byneDC inagnatici fisld plidrto ilwemar-current (DC) applied to it. This is
acconpl atvhinth timdiskdiescr i bed whi ch uses nul t cpims equal Ly angul arly either a
speci fi c $ahespecifiouli-tipeguaketue servoiniple- dasa spaced servo sectors, the
| nvent i wentétion slowo inciigs [2i $amgl hiockseRd34mre t € hedd Amegnétic regord Risk ¢amprisjiigi ch exposes
t he en- "nomgl" blecks whighpeovidgdroomal PERI rdeert | | es whi ch @sliralitysf cagpentricesubstantially cie
di sk suﬁm%sqm% ‘Riacksswhigh pfo-e| d as  tomiar disgrete tiagks (20::22:24) of Magyietie mes

data diyea ‘H’éﬁ‘ﬂ:ﬂ °F"%P6 P'a‘f"? %’: PRrte rnat i \erjal) °°°i°ﬁ an ﬂfl t%%'“agnetlc re-
T o B ot of il S T 3| fhggg'" o %?ﬁ:nfwg%fmre

servo i are glyr?M'fgtﬁ:@: S o311y adthave ' 9: 2 a ural isGre
nagnetl"@‘[ degf“%'l?{d hﬁ?ﬂ?s%lm%mf mal ) th

PES,

b"? s (
S ocbe i
The uad i tu pre-ongsentr'sﬁ'a gﬁﬁ ﬁff ﬂ?e | . ig cks
36, 38 ﬁ« :gﬁ& :ﬁ!i %ch herb non-
(20, 22, e)a ﬁféﬂ é&eﬂf&uad}ét |&|e9é+§ ra ure Ic 6néi‘aﬁ ng' :ﬁHﬁ aned

pre- radibify" diighed vﬂﬂi& & Coritilings S ighadli © f Or t N3 A0 RWRignbd WifhrassdcRBh Mat£

al I gnedtr&eﬂé ®brl exéinple) qliddRtursbistks 5626&Rave UCh  3Qu ofsaid Biotkd beihg Hatn@ticalfy Pbiakisbd .ac ks
g S@pRadkRddacentdagés alighed wiEhgREcenter- T 2 al | MheodAing GiftlinferaftiaNdifect®R.” V O

no%r/rragmﬁtdfguamtrmkml TheChG magretided 800 i N t hat said bl ocks are radially

al i gnedblodks jrovidea licsaryositidnisiged witiéh it dveays di Sk RuUrA raerd disk apclaimedin claindt, furtises kan-

For exaaaliable foaveitier the aorkrel @ Gyad@iturdRES: prisigg qyhchronisatioy argifgaid iskipgsaf wag-

servo bin¢helkechii@® f@ atilising the signalsdiomitheserndj acent netikyoateriglipogiad it the setton dircunderen-er -

36, 38) vadfockedeprevidea PRtwhich igwell kpewtinile on4st he Jigly-magnetically polarisedti sgig sametgirec-

quadr at 8t endgpesapiformadast of the prageni jnyentiomy 5 st r aitieni n at | east one sector of

the diste ag'euwfewgm Wﬂ'&&P@ls fd with the data tracks such that

reg, h AofAre di pd in ﬂﬂ a|m2
zgfziznﬁf e e mg:f‘gs« e
positlo ht:Fl “cefft er | inES ﬁfﬁs' Z:t:gtu: b gdto .
e .o gz 5 2“25@.8% o S, 1 ackq kOl L) o

i pe ofequal ;
their rg g ﬁg&g qgvmtht nﬁﬂdws Y

. pl z S

h dl3h OCks Dbeiyg iRORGmbfa 'p‘éua
ci reunf ggLRb | tRdn ¢ ,gﬁg,},lag,gmuebgﬁhp u,gyarg track 23. The DC rragnetlsed servo
bl ocks RéWedfocks 42, BL Ml syt lal idFined PEGAl  WhiaC hn redorddiskAY Slaiméd in/daifs; Whéleifling k
as cl ai Widde imagritudd &Rd iredtior fsilite BTadiav ai | bl aedvb BIBAKR intebehsedtdt o @ FaaRally réget-
quadr at pdsition; Esshown by(Fig. SA.ISimitasy) ElpraBiegs at i on aribe gattemn. St ri pes of mag- In the
technique for utilising the signals froppnthe ser- netic material |ocated
in the sector, circunferen- vo blocks to provide a PES, which is well known
inthe 45 tially magnetically polarised in said sane direc- art and does
not forma part of the present Invention, tion. the anplitudes of the
signals fromservo bl ocks on either side of the track centerline are
conpared, with 3. Arecord disk as claimed in claim1 or claim2, the PES
-belng generated by the dlfference |n anpll- wherein the servo bl ocks are

o Y o o T |

o oo




?/I S The servo bl (EESP ggSQgilaﬁéWSﬂM servo fiel d 6 reuumg“ﬁuu““mm“‘

relative arrplltude of signals fromthe 30 and the radial stripes 42 to 48

in the gy E Pﬁé@@Z 34 GHPSET RBhirt¥eRo BUACKS aSesdnth WaChiai8 atiplithdbtdrign®® frbm ity of
t | on/ h&tnb kA @s & t@ 4mt g&%hﬁd‘-‘d I N tqD&rdtirs GlbekE @5 a funktidR of Yadisl posttioh ol

di 1 eGloh/ghin fighdaolal ErcGifred-gnat i akecheadY' | n one specific enbodi nent
of  t héhtid GRsEAdH, ad iRdI@ bﬁfhd des‘iinatloﬁs WN*g. 2. Thidsne spexificembiodiientof thapgeentioveber  of
5  tdnams" ifiFb.2. THusGhetead bf alarfe nimbercof r &di aibn, datal tricks efiddmaitrercradial givth separated
t r anshdgnetitXransitions dstwedrethe entis obh sarveer vo by 3i9ymicro radiatiy wide nonmiagnietic/seppretor
NONMadwRds vosle pathatcase idéontiiupusamagontial d be ttabks weradithographicallyfarmerana suistipteA ¢
t r ac kisédii paly kwd fuoly trapsitiocsmddeyr if @rsemvd on  a sewerservenatiern of 1g-disgrete sppyoplockgpachy c h
t r anstidck.Jheseaeathe transiticps gtthateginajegandr  ser \N8Vinga @’Eﬂ"ﬁerﬂﬂh'i?‘gﬂl% ?:? E‘E°E’“§ ‘W‘o
bl ockend m%bﬂ"cemwdaﬁ@ 'W ‘Etr affsi t@@ﬂé‘a‘éﬁg ﬁ"ﬁ@g rg’,ahl ng
a ci rtbe fransitienn hesyyeen amas "dron arfgs At ead i

o e s thin ti 8érvo
éBS?%?SWaF’f :;Sﬁ%:ﬁ%%‘&fg; “Q%é;%m{ hfng &Eii?ﬁ?;”

degre

E Qi?wa %’ i al
on th¥ hiod c;]\dp 0 araa%&m%a«epes bdmkbdriFsoo R
Servo, gre(?jvrm 2% t he rRent of tHel ivektn Risbébrled
readi dﬁﬁ .sﬁsd|b§es S &fab@iBedOWhish? 568 Omiilfiphe Squially EigRlarly?)

WO diither @L&mﬂ&'ﬁg@&rso&@ﬁwh&l@ ot the@gial i t Udasphdedsarid¥actirs, eMivertibsis hiso abdlicable r O-
le\%@ﬁe"aa'fn%dlskﬁle which exposestheen- 20  to those typkb of disklfiles wiiictalee b singlesdctor at  a

f requ@aeﬁk SPlatEB VDL Magnemingieid aethe0 bl 0Gdt Swedye seryoant thedatestiski on/ gai n

a di Skeall Rindlédaadidily. Aperaslivel, thapiek magibeat el y 3000 RPM stripes are forned by a

I ecor flaghgtisaé bl Damagrgtictietdptior to intdpok-e an enbodi ment of the Invention has

been stish inertbe dikElje. appl i ed to it. This is @aesnpli shed by described which

uses mulii thespeciticiuiiitypp quadtptireservp ible-he2s a speci fic servo recordi ng head or

t he dmentatiog prewedh Eigr2y servacbledsy 32, 3¢ pee mvenhbﬁ‘aﬁ@“‘éﬂ%‘iﬁd §P'PP!%§'B$e re d/vvr| te

head Tnammaliblogks whictf arovide gorel PER98dS8E t he en- 20ap "t ‘3

fil esVQAmC!S?]:*%%a’a %‘Pi’f@‘l"@ E’%‘E',‘?B '°'t'?’?‘e di sk s

fi el dvidesa gypdratysg 1e data " m’ﬁg\ﬁé ma "e E

Al ter ﬂsg%l tl:z‘%;;i ah ly tFﬁa taldl@clﬁge oet |3§ed bxznl:l s@{rﬁl cﬁargdt rptf'létgfl

i ncor

speci EI cks an ﬁd ﬁlgne %er mes l;g‘g | rrpl o- dsilgfurther c?ﬂ?%??ﬁcr&b&m b|o&<s'f’32934 2,
Servo %r wat h L1 C 1 ecopgl a8 of fhadrelidihdtstallEbated BRhEBb-

bl oc kth"l

I%\ﬁh rﬁﬁ QJICQE' in re-am% Ser strate in at leaBt SHelWedtbr df thedisk, said
conc eQIiLJlJ fadialy ﬁJn@&‘M f Yattrdcks dieh ROCKS 36, bidéks Béify sefiataed Mdnviéach othér®g Kén-

Whi ChyaleBges of radiblly abijadbhifubdihtare bloa@ lafe ( 20, 22, Aadnefid mae@N &idi being tadialli mbeitianed
quadr alqidiiyCalighed with e tehtBMAes Uf @ekguald € Pr €- . so as tobe ligndd With asdoaisted dateptracks,
subst gradks. FoPéxainpie, quadiatareibciis@s, 38ihawl y r adi alal of saill bigeke beingahaghetically palarisérin dat a
't r ack ek i@ially adfaGent édgesialigapdwith thatentersai«d t r atiesameciognfereptial diredidn.by t hat t he
edges ik ofigaaid atakk/ 23 djhe DEYhagnetisedhserexer vo non-nagnetic materi al,

char albeks pdde 4 linedr hertios signal which islelway e 1 ad®-alArecord|djsly pralpimpd imciaind, fuRher 697 i nes
of t hevailahlesfikoni eitherttie noproaipr quedraurd RES. t r acks. PHRiNG paion and 09ip stipesokmags 2

34 hairethe technique for utifising|thersignpls forathe sars cr ot e s @Ptipdnatarial dqcated in she sactor girgymferen-

r adi aé Yodsiio arowine a REF whichds well knawn{fjthe, t4ie ceﬂf"?!r‘"ag“ﬁﬁa"y risggt in fid 3ange, direc-

materPﬁF"q‘ﬁgg!s%ofg;h?g;%’?féthgﬂ'fﬁ:;’E'F ¥eRtogf track ¥9 The quadrature blocks are in
e secyor | i

r adi a|e|t|1gr§sqlq rﬁerl s SUC% rgsziiagcﬁ ed?r%gﬂggpgglgﬁz

from &EdFede sf the p}., re i rg’ad' al 'oYse tnaﬁ}k’ﬁ@éu BARr P8

are jgheh Qn tﬂgcernad' a' y I%Rﬁhéth Herbiby b Hata Flck<HIGE- vvn th

”‘e C?”f Filoc b Ge inkdd Yhlaliy df Bres AR Dobialiedl sdat a

E q'ecuﬁ @a if ! 5@6 Ur e b| OGdr$ belky magretitalyolarised ¥ saidodampali d
b' oc k?s :Ggsa&éa QygHag BA bt fl‘o)ﬁ RO Lerme@dr | N t hei rordunfbrentidl Wirdtignacent edges

al i gnedepdal fhe rgﬁm Bhplitudddof theRusesimessCi rcunferential direction. line of
guard f,toﬁ,qgg bidoks 32184 Y piRigé & inbriROPEST VO  bla.0 (lescopt diskiasl elaimed iniaiar 3, pherein then

si gnalwhydai rﬁé'gniuﬁie&hway&tioﬁs refatgdas @adéhl di sk as sedvabloakel inieachcskelorfiarrh a refdighy riepet-
COM  GéiondelsRovinty Fge3A. Bidrilarly|iEig.3Brepal or quétieasttere PES. prising
synchroni sation and gain stripes of ma? In the technique for utilising the
signals fromthe ser- netic material located in the sector, circunferen-
vo bl ocks to provide a PES, which Is well known In the 45 tially
magnetically polarised in said sane direc- art and does not forma part of
the present Invention, tion. the anplitudes of the signals from servo

bl ocks on either side of the track centerline are conpared, with 3. A
record disk as clained in claim1 or claim2, the PES being generated by



P Y

aimed in claimd, merrn the - dmamebsmer bestShi'nd‘éaL2CHII‘IIIH!Iﬁl’iIﬂHIIII-ll.l!llf

Synchroni sations- repetitive pattern I's a quadrature pattern.

Ver st ar KUnGsahdek bEBaiRbtPin BRIINC et REN VAL er i Gles ﬂ@ﬁn%ebﬁﬁ%ﬁ&hﬂ&foﬁéﬂet
und uni aU-yepGitivé\pdtBhde Sldirstbredattdrh.al MTed | N anYnd\aReMuRGstdiSs Bus mdgfchem -
magneti sch in dersel ben genannten Rich- in Wddnall 48 sibh imSeRtordbafihdS@nd Gnlau-

bl ocks @ @ rédordRR as cidimed ih/afy pRROédMgicRer t St . ffa:ﬁmnéﬂbdhnn térkelBeR lgeriER@EICRILH

al | oy or rnirihidh ti@trad@.and@servol bibeks/we fared NN NQgS pltadgtpolaipiadel Anspruch | 7. A
nmet hod of fromlaitinofile ofmeapneticialioyoeroetal cxidh. sk com oder 2, auf der die

SerL Bl o8cke in el ner Mehr- prising 3. Eine Aufzeichnungsplatte gem&R Anspruch 1
zahl™ an?.Séimethod of makipgomagneticsacard diski¢osr-i m we's e rader 2 auf dérrdip ServotBliicks in eiperciehr-
concentri @fsigbst an- 10 lichen in gl ei chen \&AhRe$eltoren angeerdanteindzdid imanspent-
tially sini| aforinge plurgliy efcarcpatriq substans > 1024) dipherrdr, gleicten Yyipkeln zuginanderayf day
wobel ~ di e tplysimiansigcrle trapksd20, 22, 2Diokmagat er j al | PRIt EEenE aind weheirlia Datanepuregjnef-
mag- ne MEdsmeleellogaipd g gURrRRERR Bt und dife FM@"#@Q?‘E“"P‘?@B&"EIF%?

dat a netic recording of data in alien Sekt d? ringggﬂtlsp mdlgrrgen nten
genannt en cha&‘?&ﬁ%ﬁ"g “' e" e "gpgﬂF'B'éﬁ'“% chtung

boropoos
ool 211 o, 3 o .{i’gc.ﬂ I f}ﬁi of? di 53 z%nnvuﬂ fifen %
) {BI at J)-
Anspr uch é &ch bifié 0”6 se ichiul s ﬁ%der
@en

Ser vo- Bqu,%@Bl thng Cadiany posai d el ng epar at e rom each

ot her by tmegggh@{oq,g aﬁdnﬁ&‘&&%o%iaﬁbd% edgr hoI endes Miuster non-nmagnetic

rrat erial g@ekshng radially posi bi | deg. HiteOALRASicRungsplatte) g&MEnAArisaHihHa,
associ at ﬁdgrﬂﬂéin’ﬁ at RQst lstid plaiity oMdib- bei der das sich wiederholende Muster ein qua-5.

E| ne Auf z eiefelsatvo biodks ailii the miskirdumferemfidl UCh 4, rorgischibs Mustgiset | east sai d

pl urality didetishi S- be! der das sich w ederhol ende Muster ein qua- crete
servo bl ocks all in the sanme circunferesti & EinrAfzesirivegspihiiesgendt ialishn vorheri-

di recti ®nA mehod@s ciéimed iNdaimel biwhishgeigl at t e geaenBnantiohen, autdendie Spurd und\Seret-hod
as cl ai mednagnetisinggtemcomprigesphi ch sai d ge rBloskeays pipenndinnensilyh magnetisghes Le-
Spuren und Sefrplying digggtrarent o ecardiaghegd npr i ses 9'9""19 oder Metalloxid bestshen. Bl ocke
aus el nemtiPredyaep magnefising:figidand movag the o ap d| rect current to a

r ecor di ng Shieeeerding hepd radjally fctess (hedisk 055 i d*""begt bHerete""as ﬁﬁ nBegneY-ng

field and S qhtire Sk grrieeR 1B MM head r adi ngsplafie, bepte 'I!?%s
366 7. aEI mahren zur Herstel :W:gg gﬁne;a I |-°'t i!féég %c as

geep
di sk surface to the magne- schen Auf zei chn a m"g‘%]
tising I
konzent Hth"}qnsrpr"T - sentlichen ahnli cher di o :E;,} vg'png .
magneti gc I .ei nem ahaPruc
35 ﬁg}%ﬁﬂmﬁgaﬁ g?igg?‘géd'? ‘gﬂt und z u?m‘é‘i%&a éf'}ffmmim 8bivelBidE
vo n Daten edlb Mehrzahl an kdr2éhtiBBIBA Sl vsséilli- AUT Z el C B2l B4) 36) B8 iragnetisthéh Makdrials, das sich
har akt er ichénadeisfoitip GétaglRmR BiskididncSpuren 40 auf dem Substrat in mindestens einem Sektor der
ung ei(20022, My magnatiicheftiMateriald, @ds sioRauf 0- Bl 0C K ePldtiedefiniét Wiabailties@BIScke durch nicht-
konzent ri Sinive Substrabzwosagndtisshen Aufzeich@idg | 34, 38, tHgnetiachaseateriatveneinkbdeegetradntynddas
si ch chen vianr RetenfbefindetowobeidiegerapnteieSpudn skr et en r&fialsapositionibd sind, dakisinaubidzegeh@t
i N m ndestdexk nichtmagnetischas Matasial oaginander 24) nmdige Datanshuren aypgedehited sind; untlhs sl ch
auf Pl at tgetranatf sinde dadurchychaskterisiert; dafBtlie c k€ dur dMeonetieinnung anipdestersy sier r ganannien
magnet | i cigefanate Plate @HM’G‘FP@’" folgendesymfalt | sches N¥ghezahl ap disigelen SeavocRidckenin datsel-
und von Dé#ine Mehrzah! A diskreten daevo-Rifickenddt annt en 490 prelgufender Bightume. o
posi ti oni éf"tsssqah@" "Bﬂ?ef'scﬁ?’%ma‘ﬁﬂ" gassichens- durch ni cht %ﬁet L ches Mat er i al
t

vonei nand&pfdem “bi‘g § W’mgg%éﬁeis %’%ﬁ%m &n Ry dem; 9op ge-

um-
dadurch c ol vond'L" > ehne 'fdes

t f ol rﬁ
genannt en r?ﬁJsgen Big (l\)/e%e er"gir%éﬁiel&:hstromsyﬁ Eﬁg’%ﬁ@uken

di skreten g STAYe

(32, rkiﬁ SHE e Sischdfl: 36, 3 tﬁ@fzb

das sich E Borso35 LinAferidln RIGRARIAEN Sl NEfus p%ﬂﬁamb&die Bk, a&ua@a.eg@m S
ANSPruch Gnetlsbh daMBigiinade- Pl at te befindet, Wah@!PidefobafiEchB Brs Madhlefibidkh

nannte Schritt der Magnetisierung fol gendes Lol adésetatigtl cht magnet | sches

Mat eri ap, \EHacAuRDIRRRIngsplatte gdniBtAngdldhennt und radi al .so positionlert sind,

dag ale Anlegen elnes deichstronms an el nen Aufzelch- mt den

dazugeh8ri gen Dat enspuren ausgeri ch- nungskopf, umeln

Magneti si erungsfeld zu er- tbt sind, wobeb alle genannten magnet| achen
zeugen, und Bewegen des genannten Aufzeich- Blocke in dersel ben unl auf enden
Ri chtung ma- 55 nungskopfes radial Ooberdle Platte, sodaB die ge- gnetisch
pol ari siert sind. sante Pl attenoberflache dem

Magnet i si erungs- feld ausgesetzt ist. 2. Elne Aufzeichnungsplatte gen B



