- REPLACEME SHEET MAGNETI C DI SK DEVI CE W TH DUMW WRI TE FUNCTI ON
BACKGROUND OF THE | NVENTI ON ' The present invention rel atesE3117
generally to a magneti c di sk device for witing and reading Dy 3%

i nfornmation on and froma plurality of disk-Iike magnetic recordiﬁ@mv

5 nedia with-a plurality of magnetic recording heads. Mre J

specifically, the invention is conggr®pdsu . d write technique
~for coping with such situation in ng Q:A ?%’%C%d gnal derived
fromthe output of a nagnetic ead f¥er& av bl e uch as

deformati on of signal 10 waveform When a waveform
deformation or the |ike abnor- mal ity makes appearance in a reproduced
signal of a magneti ¢ head of a magnetic di sk device, such approach

has heretofore been taken that a recording current for a 15 nmagnetic head
suffering abnormality is gradually froma time point decreased

imedi ately after wite operation to t hereby regenerate the nmagnetic
head in an effort to suppress the waveform defornmati on of the

r epr oduced signal, as disclosed in JP-A-5-282607. As another 20
approach for solving the problem nenti oned above, there has been
proposed such techni que that dummy wite opera- tion is conducted at
specific addresses by using the magneti ¢ head suffering abnormality
for thereby suppres- sing the waveform deformati on by regenerating
concerned 25 the magnetic head, as disclosed in JP-A-6-111218.

MAGNETIC DISK DEVICE

WITH DUMMY WRITE FUNCTION

/



BACKGROUND OFTHE | NVENTION— The present invention relates
generally to a magneti.c di sk device for witing and readi ng

information  This SheetdlasiB agedy| ural ity of disk-1ike magnetic recording
5 media with a f gnetic recorging heads. Mre _
specifically, t concerned with a dummy wite techni que

for coping with such situation in which a reproduced signal derived
fromthe output of a nagnetic ‘head sutfers.as problemsuch as

def ormati on of signal 10 waveform " | THIS SHEETHAS BE eform
deformation or the |ike abnor- mal i ty|mekesReppAgEpance §n a reproduced
signal of a magneti ¢ head of a magnet! ' . h approach

has heretof ore been taken that a recording current for a 15 nmagnetic head
suffering abno | ANVIERTG ti me point decreased

a
I medi ately after wite qperation to, t.her eby regenerate the magnetic
head in an effort to Qﬂ}&mq H‘é‘m rﬁ;étg’ft(g;%wﬁqncﬁ?a(ﬁlﬁi@ 2":‘0
r epr oduced ' I [ .0sed. i.n_JPR-A-5- . anot her
approach for séqaa ng t%g%'p%rkglg%g}rﬁ%sr?e%ﬂ o4 5 &89 1k ging mfg?sml?éte‘r‘?; t
roposed such j A A1 t d ed a
prop EﬁPQﬁuf“f}dﬂT§Rg¥§?Qif¥ytﬁ} qgﬁﬁé*llﬁf gﬁ%*l 155€§¥3¥&iqqt)/

speci fic addresses by usin magheti ¢ hea ering nor na

for therebyssupddas with aSiglGiraNg 42\ HagmdRfiy TRIdSYa NG HRERRE! atMdi
concerned 25 the magnetic ﬁggh, agﬂ%isclggtd in JP-A-6-1T1218. :

specifically, the invention is concerned with a dummy

write technique for coping with such situation in which a
reproduced signal derived from the output of a magnetic
head suffers as problem such as deformation of signal

10 waveform. |

When-a waveform deformation or the like abnor-

mality makes_appearance in a reproduced signal of a
magnetic head of a.magnetic disk device, such approach
has heretofore been taken that a recording current for a

15 magnetic head suffefing abnormality is gradually from a
time point decreased immediately after write operation to
thereby regenerate the magnetic head in an effort to
suppress the waveform deformation of the reproduced
signal, as disclosed in JP-A-5-282607. As another

20 approach for solving the problem mentioned above, there
has been proposed such technique that dummy write opera-
_tion is conducted at specific addresses by using the
magnetic head suffering abnormality for thereby suppres-
sing the waveform deformation by regenerating concerned

25 the magnetic head, as disclosed in JP-A-6-111218.



-2= Wth the nethod taught in JP-A-5-28267, there

arises necessity for providing areas for effectuating suppr essi on of.
t he waveform deformation in all of sectors, respectively. As a result
of this, however, 5 effective storage capacity of the nmagnetic disk

devi ce as a whol e decreases," which is of course undesirable.

On the ot her hand, accor diih tithe ethexhntapght in JP-s4+$H28R26 7, there -
JP-A-6-111218, it is sufficient to allocate a dummy wite area of one
sector to each anises negprsity for prowiding aredsigior efkeqiudtiong of the
effective storage capacity of the magnetic disk device being decreased
can essentFuRRPEeHEior R dthe akaiorm defrrmat iany gt ial Hiek -
device is of an enbedded-servo type, problenms nentioned . bel ow wi e
encount ered. 18fCLOrs, respegid 4 ot iR8 f et QF dihishe hoMRYREd- servo

R G 1
operation for g GOl &ézcgtcé%éése vglicﬁofgji%gie%q%é U&&@éftfat?fe?e”o

information witten or recordedon a concern at a predeterm ned

S Simanais, fulospl S5 UE tphtone

irregularity occurs in a given nagnetic rvo
type magnetic disdcrssedein apaiesiiiond, 25 isWdwhevena{ores fi1ideate
reproduced signal outputted from that magnetic head varies or deforns
to such extent & hiimmy wrilss ares aflashe sddtoragnaidch e oflh taghskic
surface can not be read out correctly. In that case, the seeking

10 head. Accordingly, the problem of the effective storage

capacity of the magnetic disk device being decreased can
essentially be avoided; However, when the magnetic disk:
device is of an embedded-servo type, problems mentioned
below will be encountered.

15 The magnetic disk device of the embedded-servo
type features that read/write operation is performed by a
magnetic head selecﬁed currently and that seeking opera-
tion and following operation for a target track are
conducted on the basis of servo information written or

20 recorded on a disk of concern at a predetermined
location.

Now, let’s assume that some abnormality or
irregularity occurs in a given magnetic head of the
embedded-servo type magnetic disk device, as a result of

25 which waveform of the reproduced signal outputted from
that magnetic head varies or deforms to such exteﬁt that
data recorded on the magnetic recording disk surface can

not be read out correctly. In that case, the seeking



-3 operation and follow ng operation are attenpted in an ef fort
to performa dumy wite operation at a specific - address. In reality,
however, the servo information recorded on the magnetic recordi ng di sk
surface can not 5 be read out because ef 3abnormality of the nagnetic
head and hence deformation of the waveform of the reproduced

si gnal invol vi mpexatdorny and ofolkowind coperrptopen aire@mttemptesd oin an
SUMVARY OF THE | NVENTI ON 10 In the light of the state of the
art described effomihdie pexfommm disjmytwiite mperatom anvenipecific
provi de a magnetjc di sk device having a dummy wite _function which
device i s esserf9IN9SS i mimeredlitie, howeygnp|the sgrygcintomeatiomal

magneti ¢ di sk devi ce 15 descri bed above. ) . In view of the
above and ot herreo‘fﬁ’éci?% i magnetiq FREQFALNG A ThiSWELatR GRIARHti on

_ ot N . [
Pventi on t Rat ¥Rty Hefias of Gorcmiiife Shete magnetichedio
target track isg rﬂé}{é@ch@féﬁt{atfﬂﬁp%f]g:}%/%a\?efo Jeanet Irg?é]ls&g'ﬁc?%ki ng

suffering abnormality to a nagnetic hea operating nor

advantage of ad 1 dvalvi chéjmgj' |d £ 3620f if‘gﬂf&pﬁ% é&%{&pce of
wavef or m def or - Rila mat‘irorylir}]greprod ced"£ SQI gnoallss out putt 3’ roma

plurality 25 adrseagnetic heads, respectively, is |ow _ In a
- nmode for carrying out the invention, the magneti c head suffering
abnormality is guided to a sector

SUMMARY OF THE INVENTION

10 In the light of the state of the art described
above, it is an object of the preéent invention to
provide a magnetic disk device having a dummy write
function which device is essentially immune to the
problems of the conventional magnetic disk devices

15 described above.

In view of the above and other objects which
will become apparent as the description proceeds, it is
proposed according to a general feature of the present
invention that the seeking operation or following opera-

20 tion to a target track is performed.after changing over a
magnetic head suffering abnormality to a magnetic head
operating normally by taking advantage of a fact that a
probability of simultaneous occurrence of waveform defor- .
mation in reproduced signals outputted from a plurality

25 of magnetic heads, respectively, is low.

In a mode for carrying out the invention, the

magnetic head suffering abnormality is guided to a sector



-4- “position for effectuating a dummy wite operation by a

magneti ¢ head operating nornmally. Servo information is di scretely
recorded on the magnetic recordi ng nedi um or disk. In a data area .
where the servo information is not 5 wittgen. or recorded, a contro
circuit is changed over to the magnetic head suffering abnormality to
t her eby pepdoi viohef drnaffeethet DPGr At danny Wiei €ONoSSFAE0bn T BY a
the foll owi ng operation is changed over to the normally operating
magnetic head bedgnetitecheadnepérating permally. fHered imforwavjomrise
operation flies_over a succeeding servo information area. To say in
anot her way, cHéhgeretely rgeerdedior Hagrmagrehbedseserdingouedbaneors
carried out ,%ﬁrin a period interveni ng between read-out operations
for two adj acerfi®es ? 22523502 FReFRt HoeR . senve informationyis nek

netic di device accordin o,t he esent |jnvention, the seeking
(r)rggr at : on o%kf o bhrey or re ‘85‘5?9&1'( dh ‘f%n%r‘g rgEECRhicks cChaBeed PYRF kR

itivel it L ' h || ti netic
head upon dummythe (PRt Re ndi et g (RhiTmd) 0 er%'b{‘é’ﬁ? ng
b lity, I |G
eeing or ol | oy seush gAY EPES SpFedeRhy, whefdh S IF e4E))

where the dummytiéi£&llowin@PSpétd€foh Sis Oclttndied f¥&B %o the %Prmall L
a preferred node for carrying out the 25 invention, only the dummy ite

operation is pesperating magietic ecd@Ivetdfe heard ﬁé’?ﬁ@ti@%é‘mo;?é@li ty.

Si nce the magneti ¢ head can not performthe follow ng operation or

the seeki ndOopefenmexh Gye rduming gwt e seperatidorfbié®over a succeeding

i servo information area. To say in another way, change-
over of the magnetic heads mentioned above is carried out
during a period intervening between read-out operations
for two adjacent ones of the servo information.

15 With the magnetic disk device according to the
present invention, the seeking operation or following
operation to a target track can be performed positively
without fail by using the normally operating magnetic
head upon dummy write operation for the magnetic head

20 suffering abnormality, whereby the abnormal magnetic head
can be guided (by seeing or following operation) to a
location or portion (cylindér) where the dummy write
‘operation is to be performed.

In a preferred mode for carrying out the

25 invention, only the dummy write operation is performed

for the magnetic head suffering abnormality. Since the

magnetic head can not perform the following operation or

the seeking operation by reading the servo information



I medi ately after the regeneration, no adverse influence can not be
exerted to the follow ng operation perforned till then by using the
nor mal magnetic head. The above and ot her objects, features
and 5 attendant advantages of the present 5irvention will nore easily
be understood by reading the follow ng description of the preferred
enbodi nent s t hekmngdiately after thewayegeneratfiaxamy aadverssninfaénee W t h
t he acconpanyi ng dr awi ngs. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS

In the course dfan H@H&%r?’fﬁ#‘%ﬁﬁvﬁﬁc@# ofeblewing operdiemmerformeid to

the draw ngs, |n Fig..1 is a block diagram show ng
schematical ly uf! tcrbe‘é'het?léll""?:’cﬂ'ﬁ ithe a’f‘?’B?PJofm%ng%#féth%a% sk device 15
according to an enbodi ne of .the prese i nvention; Fi gs.
2Ais a tining chart forn}}}} PHYR | Sthe p%%%ﬁ‘?"o?v deatrenprdi c di sk

devi ce showg i, ﬂzﬁ&da]nff advantab%es of, i 1243 2! O?gﬁ%ﬁ%%’f?%f’%‘?%d 20

illustrating operati h dunny

twice in the oRgiailyhe NHMbrtdtddd: ) b/teading th follcrvﬁn&j J’é%ﬁe&f&?“

view of a magnetic recording tan b

magnetic di sk dswige p refm@mdméJ&Im&adp%%S% f tion
onc tr

of tracks provided substantially circularly and 25 ¢ y on
the magnetic resfrediampld skin conjunction wit Ghe3Bidsonpatyingi ew
ilfustrating a nodi fication of the magnetic recording di sk shown in

- 6- Fi g. 3rawihgshows di sposition of plural tracks provided

10 BRIEF DESCRIPTION OF THE DRAWINGS
In the course of the description which follows,
reference is made to the drawings, in which: |
Fig. 1 is a block diagram showing schematically
a general configuration of a magnetic disk device
15 according to an embodiment of the present invention;
Figs. 2A is a timing chart for illustrating
operation of the magnetic disk device shown in Fig. 1;
Fig. 2B is a timing chart for illustrating
operation in which dummy write operation is performed
20 twice in the operation shown in Fig. 2A;
Fig. 3A is a plan view of a magnetic recording
' disk which can be employed in the magnetic disk device
according to the invention and shows disposition of
tracks provided substantially circularly and
25 concentrically on the magnetic recording disk;
Fig. 3B is a plan view illustrating a

modification of the magnetic recording disk shown in



substantially circularly and concentrically; Fig. 4Ais a

pl an view of a magnetic recording di sk according to a second

enpodi nent of the present 5 invention; Fig. 4Bis a plan
vi ew showi ng a nodi fication of the maggetic recording disk shown in
Fig. 4A in which a plurality of dummy wite areas are disposed in a
direction substiigd 833 andhdihows) difspdee tiigmelfl Elubal recarks norak ded
Fig. 5is a plan _view showing a structure of a magneti ¢ di sk devi ce

accordi ng to afWifieHaklpicinpularly m@mnqmcmyﬁnd o
Fig. 6 is a side elevatiqnal view showing the 15 sanme with a portion being
br oken away. DESCRI¥9MH 4% &S AP EErHRE D EBoagEHS recording

ed in

Now, the presen, i,nvention wll be descrjb detail in conjunction
with what is preddentdSF L P seco %‘&H‘Qx’?“é&: Sf (the RIesaModi nent s

t her eof by gefer . 20 to the draw ngs. Referring to
Figs. 5 andBG,%éﬁ%%gﬁéﬁpbal structure of a magnetic di sk device

according to an enbqggdi f t e i vent i 1 1]. £4 rst. be
described. 25 %AdsTPcrEaBn Se dgg)el%q 3’%{% %’PS’&’@?“ %Aed_lrgalgéna;]iocn
di sk device i s goraNd SRt RDGREINRY H33E oS Fig. @M irPwhich
magnetic recording disks 41 each serving as a .
-7- nmagnet i planaalditly ot duiiity S @red®lae 44 Spf¥sed in |PPOrting
and rotationally driving the magnetic

direction substantially radially of the magnetic

10 recording disk;
Fig. 5 is a plan view showing a structure of a
magnetic disk device according to an embodiment of the
present invention; and

Fig. 6 is a side elevational view showing the

15 same with a portion being broken away.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described in
detail in conjunction with what is presently considered
as preferred or typical embodiments thereof by reference

20 to the drawings.

Referring to Figs. 5 and 6, a mechanical
structure of a magnetic disk device according to an
embodiment of the present invention will first be
described. |

25 As can be seen in the figures, the magnetic
disk device is comprised of an enclosing case 40 (see

Fig. 5), magnetic recording disks 41 each serving as a



recordi ng disks 41, a head assenbly 43 including magnetic heads for
writing/reading out information on/fromthe 5 magnetic recording disks 41
-and suspension arns, a Sw ng ~‘armincluding a pivot shaft 44 for
supporting the head assenbly 43 sw ngalll » over the magnetic recording
di sks 41, a voice coil notor 45 for driving the swwng arm a
control circui thagReElGireeprding rmedium, v i spindbe reetor 142 Heer at i ons of
t he magnetic heads perfornmed for the magnetic recordi ng disks 41, a
control ler 1 (rRHPRMANY And rotagional kndwiving thmtmagne®wic oper ati ons
or actuations of. the spindle notor 42 and the pivot shaft 44, and a
printed wring %%R%flm fbk l(h'\g %Ifé‘ﬁqi%%ﬁ%e& i rrluding mgretie
el enents or conponents nentioned, aboye. The . nmagneti c cordi ng disk
41, the spindl ?%fj%rf%,wgh%lng/re A PR ’af”baf?‘!}glfmf‘ hehPr i nt ed

W ring board 4 | ce; coj tor,4 re hermeticall .
g Qnagl'ﬁ%lﬁ?grét%déﬁf dl&é 4P argﬂ).ssu nsion arms, esvngr?q]dl e

accommodat e 0Sl ng case

motor 42 is congén tif&ethding YPivot sh sgfl f%ﬁ%@cﬁﬂi%%@{}h%mCh

i ncl udes a hub having an out er peri pheral

magnetic recor digiembly 48 SkirdalBle dveedne W@Qj_@%&fﬁ% c?fsgcs;‘S

st at or di sposed internally of the hub. The spindl e notor

installed on a 4Bse ol el thd bz NGB afMAIdrBfindiethe swiiy! £k ta case

- 40. The magnetic recording disk 41 ~constitutes an inportant part -of

t he magneti c dicdntnd ceircuit Woantd dik efor e tiesl i wtiteagend apsed t y  of
t he : - 8- magneti ¢ di sk devi ce.
Usual |y, tREre qRSrafclang @hdihe deagnetiq ieasts amfortmerhgft i theli sks in

- dependence on a desired . .
magnetic recording disks 41, a controller 1 (not shown in

Figs. 5 and 6) for controlling operations or actuations
of the spindle motor 42 and the pivot shaft 44, and a
printed wiring board 46 for making electrical connections

15 among the elements or components mentioned above. The
magnetic recording disk 41, the spindle motor 42, the
head assembly 43, a part of the printed wiring board 46
and the voice coil motor 45 are hermetically accommodated
within the enclosing case 40. |

20 The spindle motor 42 is constituted by a hub-
housed type electric motor which includes a hub having an
outer peripheral surface oﬁ which the magnetic recoiding
disks 41 are fixedly mounted and a rotor and a stator
disposed internally of the hub. The spindle motor 42 is

25 installed on a base member constituting a part of the
enclosing case 40. The magnetic recording disk 41
constitutes an important part of the magnetic disk device

which determines the data storage capacity of the



data storage capacity to be ensured for the magnetic disk device. In
the case of the magnetic di sk device accord- 5ing to the instant
enbodi ment of the invention, it is presuned that a plurality of
magnetic recording disks 41 are nounte@ en the outer peripheral
surface of the hub of the spindle notor 42 alternately with disk
spacers 48a nagyetic aisk devigsed bniakhyn, tthexsljmaeite distsrporspad -
10 tively, as can be seen in Fig. 6. The disk stack constitu}ed by
the magnetic r e RhFENerasl magnrtithaisks in si@%?mt?l@i@? miw o
alternatively are cl anped toget her by neans of a disk clanp : in e
direction g data §5PTRIe H'é“l%aﬁﬁfﬁﬂ et‘?rd?%renﬁz%r% fox sthmﬁ?ﬁgf}e"g'llf% dijsk
magnetic recordjng. di sks_ 41 .are fixed secured to t spi ndl e notor
g ddVh & S5 bk Y o

42. “Fer PrRA a}}ﬁuﬂ?eqn%tflk%\é]jr%‘ aﬁ‘??ﬁimi%?f_mrd‘ )
f [ di [ A4l . rej n eac
o the o ng o ed LHA AT L@%@ﬁe@%ﬁ‘%’%&%ég@nmhgwet T3
d - . . €, sW Ng
e re mount dof S Lty e iflirali ey YO AR WGl tha Higliu P O

the pi vot Shafhoifeedd ai@cadﬂé:ﬁlﬁamsﬁ@ra@%fa;cgﬁ %C}hu% oPe

i npl emented in the formof a dual-head type structure .
thin-film magnailie digiall i movdrt 41 di¥riltely with QLs} dpcdbskagnd a

magnet or esi st ance-effect-type head for reading information fromthe
di sk are conbi vdrtich are nirgsrpdsedrbetwamrmltie Gl jadw@itcididie, dsdpdope
-9- magneti c head is nounted on the associ ated one of the sliders
49. O coud8e, tiwkelywas ican ke raean in Rigd 60 The disk rmigawt i ¢ head
ment i oned abovec::'on%thiei:rutifeyci3 ebsy Oghehen?afjc_:[snetic recording.disks 41 and the
disk spacers 48a disposed alternatively are clamped
together by means of a disk clamp 48b in the direction
axially of the spindle motor 42. In this manner, the
15 magnetic recording disks 41 are fixedly secured to the
spindle motor 42.
There are provided a number of swing arms which
corresponds to that of the magnetic recording disks 41,
wherein each of the swing arms is constituted by a slider
20 49 having the magnetic head mounted thereon and a suspen-
sion arm 50 (see Fig. 5). The swing arms are mounted on
the base member rotatably or swingably by means of the
pivot shaft 44. More specifically, the magnetic head may
be implemented in the form of a dual-head type structure
25 in which a thin-film magnetic head for writing informa-
tion on the disk and a magnetoresistance-effect-type head

for reading information from the disk are combined

integrally or in coalition, wherein the dual-type



such as an inductive head, a thin-filmhead, a MG 5 (Metal-In-Gap) head

or the Iike may be enployed in the magneti c di sk device according to
t he invention. In the magnetic di sk device according to the
i nstant enbodi ment of the invention, there ps-adopted a rotary

actuator based on an enbedded-servo schema, 10 wherein servo infornmation
whi ch can be r eygrhicier] head iremicditesd lon ithe ensatech sl Wite R Ckhe
Further, a servo patterns (not shown) are written at positions

det er mi ned slidenre 4fagndbramistendhefifemntige feakwporlimited to
operation of the thin-filmor inductive head. 15 ~ Figure 1lis a
bl ock di agram sthswimagnatichdiead mentigned, abpws ect@ther difpesiref ikeads a
magneti ¢ di sk devi ce according to an enbodi nent of the present

i nvention, and qﬂ‘ﬂ%.aszﬁrhﬂdl%%hqafﬁmg’ deimtile head, jg MEFrating

cpe o1 7% 1 UL S SPUEST 20,10 P S o
fve . mgndpiidl aigk Uick dded B AN Spiaipe © P1oY! 9
espectivel y | Ferelnat (o i IbRmetic dhek deite adithainy cddie, |

as the No.0 hedthstdift MabbdieRhiaE the Srditiildh, Tndlese RMLdSF heads

11 to 15, only one is sel ected by a head select circuit 3. "To this
end, the rotary actuator based on an embedddd-servo scn))!er 1
| ssues a head change command signal 18 I ndi cating the head

i denti fi calPonwhersdm (sNcvio ilmformatiroes pdiisdh toard e hegd-cdhanrge command

signal 18, theggiTidically is recorded on one track. Further, a servo
patterns (not shown) are written at positions determined
by the magnetoresistance-effect-type head upon write
operation of.the thin-film or inductive head.

15 Figure 1 is a block diagram showing schemat-
ically an electric configuration of a magnetic disk
device according to an embodiment of the present
invention, and Figs. 2A and 2B show timing charts for
illustrating operations of the magnetic disk device shown

20 in Fig. 1. Description will first be directed to the
configuration of the magnetic disk device by reference to
Fig. 1. It is assumed that there are provided five
magnetic heads 11, 12, 13, 14 and 15 designated by
identification numbers "No.0", "No.l", "No.2", "No.3" and

25 "No.4", respectively. Hereinafter, these magnetic heads
will be referred to as the No.0 head, the No.1l head and

so forth. Of these magnetic heads 11 to 15, only one is

selected by a head select circuit 3. To this end, the



select circuit 3 selects the magnetic head'designated by 5 the head

I dentification nunber issued by the controller 1. Now,
| et's assunme that the No.0O head 11 is sel ected by the head sel ect
circuit 3. In that case, the No. 0 headgll reads out data and servo

i nformation 10 recorded magnetically on a disk surface of the magnetic
recordi ng di skcbatiroddesedli dsbuest aohebke clangeheathmhhd signadhdamgeby a
read-out signal 10 is outputted to be supplied to both a read/wite
circuit 2 and anddcetingf theahead identiddidiatdoni mumbers.(Nohe .datla
contained in the head read- 15 out signal 10 is extracted by the

read/ wite cir&gspopse to thechegd changs: gommand: sienad il8.skhs head o t he
controller 1 as a read _data signal, 7. The controller 1 . i.s inparted

with a functi ofSdPtafabictity 3 selpgkendhe magpetis fraghdemrdangredidya
)80 B0 o S0k cn R BSOS SO e M

the servo informati on contai ned in the head read-out signal 10
supplied to thé servo information reading circuit 4 is

discrimnatively 25 exiyoactqde sl Rl ¢RRURRLE N, of RRagE MO is

I nformati on contains | Af ormation concerning the current position of

the No.0 head kblected byhenkDhedbPaeieltt 8 Addk 33nd 1n thalthdladef, e
sector at which the magnétic head is currently positioned as

wel | as infor mol.@nheadcannire@ds out! Batdewndt is@iver ififdiriiatdon’ om t he
center of the track. Al'l the contents of the servo information are
inforned tb0 recordedomagneitdcal llyy onha ddisko statface gfalth® magndtdic
recording disk 19 located in front of the No.0 head 11,
whereby a read-out signal 10 is outputted to be supplied
to both a read/write circuit 2 and a servo information
reading circuit 4. The data contained in the head read-
15 out signal 10 is extracted by the read/write circuit 2,
whereon the data as extracted is supplied to the
controller 1 as a read data signal 7. The controller 1
is imparted with a function or capability for making
decision whether the data carried by the read data signal
20 7 as received is correct or not.

On the other hand, in the servo information
reading circuit 4, only the servo information contained
in the head read-out signal 10 supplied to the servo
information reading circuit 4 is discriminatively

25 extracted. ‘In this conjunction, the servo information
contains information concerning the current position of
the No.0 head 11, i.e., the ID number of the track and

that of the sector at which the magnetic head is



5.basis of the servo information as received, the controller 1 :
generates a servo control circuit control ~signal 9 for controlling a
servo control circuit 5. In conformance with the control signal 9, the
servo control circuit 5 outputs a carninage driving current signal 16
10 for driving a head carriage 17 to thereby realize the posi tioning
of the magneti cultredtly positioned asNexl)l desdnifptrmation| condetrniagwite
operation in the magnetic disk device. The controller 1 selects
previously t hethegdeviiatheadodedistanceofram tbeopengeiropf theatdackt.puts a
correspondi ng head change command si gnal 18. Subsequently, the

control ler 1 i3ddebhg gPntengst f the §P§'ﬁ9l informatirni ﬁgedaﬂéomeseto
witten and a to the read/ﬁflte circuit 2 for

t her eby cwﬁﬁaﬁﬂpﬁ§°@ﬁ§rréag eseFWGUFFtQ fa9patt §rn1?PiFhe 20
[ . [ f th , t
Padiw it o PaFiss0rs Shessa e, LhEEHARIAR 29" recsAPLOES ( ho head
sel ect C'rcu'tcgnlgﬁlﬁgﬁrﬁbﬁeﬂa§hgg EO% %gh%%%ﬁchQQGQE'Eoﬁigﬁl(No 0

magnetic head rnt case performwite operatio

magnetic 25 r%&ghﬂung §b§k0$atro llng ervo Ngﬁ T iséﬂghﬂgﬁogat wavef orm

deformation ta l'ace 1n the srg repr odu by th 0 héad 11,

maki ng |”p055|bbﬁf59hahﬁé VotH hﬁédc$§tkglr§§§nﬁqt9 the servo control
-12- informati on fromthe servo data recdording area of the

magneti c recor diirguditss, odepartisphi earmibgebariviagotudrent sigganensti on

met hod of the magnetic head according to the t eachi ngs of by the

present inl@ntfor Kyiwvdhgr anbeatiocarriage 17 to thereby realize the
positioning of the magnetié head.

Next, description will turn to write operation
in the magnetic disk device. The controller 1 selects
previously the magnetic head destined for write operation

15 and outputs a corresponding head change command signal
18. Subsequently, the controller 1 issues a write data
signal 21 containing data to be written and a write
command signal 6 to the read/write circuit 2 for thereby
commahding the read/write circuit 2 to perform write

20 operation. Upon reception of the write operation
command, the read/write circuit 2 issues a write command
signal 20 to the head select circuit 3 for thereby making
the selected magnetic head (No.0 magnetié head in this
assumed case) perform write operation on the magnetic

25 recording disk 19.

Next, assuming that waveform deformation takes
place in the signal reprodﬁced by the No.0 head 11,

making impossible for the No.0 head 11 to read out



5 Fig. 2. > In the first place, it should be nentioned that

the regeneration nethod for the nagnetic head suffering ~abnormal ity
can be carried out recursively. Mre speci fically, when a nagnetic
head selected in place of 10 .the abnornaligy-suffering magnetic head is
detected as suffering al so fromabnornality, another or third
magnetic head infetrmation fibemether sgeverddtanregecoreéing areasofgthdumy
wite operation) is perforned for the abnor- mal ity suffering magnetic
heads. 15 magneti¢ reeerding diwkn descripbhenawibh beﬁm@%e}uglad
erfarmed once for the abnormality suffering magnetic ead failed to
Pegenerate thatrﬁiﬁﬂ%¥?51%%dﬁ?t¥ﬂ% of the Jgegreti¢ oread ozecerdingatobthe

erforned for the . abnormality suffering nmagnetic head tw ce or nore.
go T€?%%b%ﬁg§mﬁ PR GERNE BFPSPn br bR’ HOR hwyreferencecteri ed
out during pgﬁi d interveni ng between reproduc- tions of two

adj acent servo s%éha?s (see Fig. 2B) or during a period intervening

between reproductions of ;. %%§tpf£5£w$h%gé?c§@g% %%¥8£%%%£g$€$o?%§ £hak

Cccurrence of wavef orm detor ion i1n

head 11 can be gegi fegedyrd tfon metﬁéﬁ“%ﬁ%lfﬁe]mé§P%EECQQ%%§hg£Bf%€%§ ai

contained in the read data sig outputte rom N«
- 13 - sel SeEmdYi tPecdeaske SedLeiedi st fedurdPad feci gbpa of

t he waveform deformation 1 n the reproduced signal outputted fromthe
No. 0 head 11, témecificallye; when ad tfagneti® NeadfssTeceddr iRt pDice of

suppressi ng operation. 5 At first, the controller 1 issues the
head 10 the abnormality suffering magnetic head is detected as
suffering also from abnormality, another or third
magnetic head is selected, whereon regeneration proces-
sing (dummy write operation) is performed for_the abnor-
mality suffering magnetic heads.

15 Furthermore, when the régéneration processing
performed once for the abnormality suffering magnetic
head failed to regenerate that magnetic head, the
regeneration processing may be performed for the
abnormality suffering magnetic head twice or more.

20 Twice or more regeneration processings may be
carried out during a period intervening between reproduc-
tions of two adjacent servo signals (see Fig. 2B) or
during a period intervening between reproductions of
other two adjacent servo signals.

25 Occurrence of waveform deformation in the
output signal of the No.0 head 11 can be decided by the

controller 1 on the basis of the data contained in the

read data signal 7 outputted from the No.0 head 11



change command signal 18 commandi ng to change over of the No. 0 head 11
to one of the other nagnetic heads 12 to 15. At this juncture, let's
assunme, only by way of exanpl e, that the No.0 head 11 is changed over
to the No.1 head 10 12. In that case, the3servo information reading
circuit 4 extracts the servo information fromthe head read- out

signal 10 of theeMected Hendtie heald ssphéceschtrtuihel servpon decisionnafi on
to the controller 1 as the servo data signal 8. The controller 1 then
responds to thethervavefoon defoumationnia reine nreprodbged heigralo data
signal 8 to seek a rel evant c Iinder(gortion for effectuating the
wavef orm R EPREEe L5 pERR R g0 2t 1bn the eortreblerutedtarts
signal of the No. 1 h I n cylinder portions for

ef fectuati ng tH%‘W§We§§6@f4ﬁﬁﬁ¥m92ﬁﬂ%l?EFPE%&&&%%s?R@F%EkQ%tion, there afe
by the servg i nformati on Arsrete We FoRaeetier §itinite epedioat’
for “the Noo hepdq¥ Simisilf dfydiafie comindidd £9°CRHIR HERRARE S
Uhen the. cont r o e HESLIED O GRE bt MRS othdh e o ails | [ HQi15:
head 12 and COﬂ&irfﬁiéfﬁﬁnéf&téﬁryétiﬁféﬁéﬁﬁé(”bnl%:fy way of example,

- 14 - 1 has passed by beneath the No.1 head the controller °- 1
i ssues the headthaangee Non®ritead grbl i 4 Scharigédesdy to thé Gl Ngesyer the
No. 1l head 12 again to the No.0O head 11 (i.e., the magnetic head

suffering d¥norkdl i tIn cthats owsef othe dedovroratn fonmat ton esgadbeg teitdeigrite
command 4 extracts the servo information from the head read-out
signal 10 of the No. 1 head 12 énd supplies all the servo
information to the controller 1 as the servo data signal
8. The controller 1 then responds to the servo informa-
15 tion transmitted by the servo data signal 8 to seek a
relevant cylinder portion fof effectuating the waveform
deformation suppressing operation for the reproduced
signal of the No. 1 head.
In cylinder portions for effectuating the
20 waveform deformation suppressing operation, there are
stored the servo information at same timing positions, as
exemplified by the servo information 3 for the No.0 head
11 and the servo information 1 for the No.l head 12 as
well as the servo information 4 for the No.0 head 11 and
25 the servo information 2 for the No.l head 12, respective--
ly, as can be seen in the timing chart shown in Fig. 2.

When the controller 1 detects the servo information 1 for

the No.l head 12 and confirms that the servo information



si-gnal 6 and the wite data signal 21, a dummy wite operation for
suppressing the waveform deformati on of the signal reproduced by the
No. 0 head 11 is then perforned. Subsequently, ‘in precedence
to the flying of 10 the No.0 head 11 overighe succeedi ng servo information
2 I edi ately after the dunmy wite operation, the control - ler 1
| ssues the heall haanpgassednbpdbengath fBefNo.l1 headh#Re¢byhehaogéroléert he
No. O head 11 again to the No.1 head 12. 15 In the

oper ati on descli bsguagothe headdghapge commandesigneidt L8nfouythergbyf or ned

plural tines (twice_in the case of the_ instant enbodi nent of the

i nvention), changipg pWernthe Eﬁaﬁgéeéqeizoﬁgﬁhﬁ k8. thgeNa-91head A a
peri od |ntervenLng bet en reg odug ns of the nuguallx 20 agjacent Servo
si gnal s. byc F@ eRUELepipggabnoEmadpty |85 4B,
descriptio ati ?n the ma cordingngisk

d
2t whi oh LI CURYREGFR: §e§8 3EfoRSrs £8 reseORgerkyr BPﬁeH“g%wm
Figure SA 1S agbLamVbound oL g, dkspasth 88chhy 1, h'AGkAY PRS-

substantial ly & concen rrca

di sk 25. 1n thSpéééElBﬁ Ebe supprégélﬁattﬁngQVQEBEmOEeEBEth!Sﬂtb@”tgé”

interval 22 is provi

between a dat agagflafiatapeBaaeedeBy ehaan34oandaa 11 isduRBY peirEeriheack 23
in such manner as illustrated in Fig. 3BAwith a viewto protecting the

data areas, i.e., t Babdegaenndydain ppeecedente gsoeghedfliiam bging 5
destroyed due to deviation of the dumry wite location in t he radi al
direction X thbbentigndt headeldr dvey theksucceeding servo information 2
immediately after the dummy write operation, the control-
ler 1 issues the head change command signal 18 for
thereby change over the No. 0 head 11 again to the No.1l
head 12.

15 In the operation described above, the dummy
write operation may be performed plural times (twice in
the case of the instant embodiment of the invention),
after the head change-over of the No.0 head 11 during a
period interveﬁing between reproductions of the mutually

20 adjacent servo signals.

Next, by reference to Figs. 3A, 3B, 4A and 4B,
description will be made of locations on the magnetic
recording disk at which the dummy write operation is to
be performed.

25 Figure 3A is a plan viewlshowing disposition of
tracks traced substantially circularly and concentrically
on the magnetic recording disk 25. In the case of the

instant embodiment of the invention, an interval 22 is



whi ch may be brought about by of fset between the magnetic heads due to
i nclinations or the |Iike event of the head carriage after the wite
operation of the servo informa- 10 tion. In a preferred node for
carrying out the inven- tion, the intgsval 22 should be so sel ected as
to correspond at |east two tracks as viewed in the radial _
direction of tpeodidied between a data kndt deteamanagemeatmageat i2¢ amcdoradi ng
disk 15 according to another enbodi nent of the invention, two sets
of data and dadimm¥n¥gdentracka?324nasuchhmannery as illpsitmatedadis 23 are
provi ded, respectlvely In this conjunction, it is to be nmentioned
that a pIurallp}gof 3A withspa VARY G&tQrﬁ§ﬁ§§éﬁﬂhﬁh3rQa§32érﬁﬁ§rddnﬁy:mmlte
tracks 20 .23 | d be praqvided, as |IIustrate | or der
to conpl ete mnF t?hBPB %Pﬁé pﬁgaggygpﬁgarea peF Pﬂbﬁe&ﬂﬁh dunmy write

operation. 4A I s a plan.vi M/shomnn netic

recordi ng d?skd§§t§8389ddﬁﬁ t8 §e§&85ﬁ8n O&Pﬁé Fﬁ& e

[ i on. Fi
X SE e R A T e

is to be RBLER HRY be BRLS gfn%d aPBulth® ”ggumewr et ngeﬁ.ckcg@ El%%ge@ic

- 16 - contrast, in the case of the netic reco

shown in Figs. h_ééd@napéchoa_ﬁL@mawribh% ¥re3héb like evenkl OF 48@d $RadS O
extend substantially in a direction radially of the magnetic recording

di sk. To say i erarriageoaftervahe widteudperation afeahedservioo\indedman al |
the tracks within the data and data managenent area 27 at

10 tion. 1In a preferred mode for carrying out the inven-

| tion, the interval 22 should be so selected as to
correspond at least two tracks as viewed in the radial
direction of the disk.

In the case of the magnetic recording disk

15 according to another embodiment of the invention, two
sets of data and data ﬁanagement'areas 24 and the dummy
write tracks 23 are provided, respectively. In this
conjunction, it is to be mentioned that a plurality of
data and data management areas 24 and dummy write tracks

20 23 should be provided, as illustrated in Fig. 3B, in
order to complete within a short time the seeking
operation upon dummy write operation.

Figure 4A is a plan view showing a magnetic

recording disk 28 according to a second embodiment of the

25 present invention. In the case of the magnetic recording
disks shown in Figs. 3A and 3B, the location or
portion(s) where the dummy write operation is to be

performed is selected on the.dummy write track(s) 23. By



same timng positions. CMAng to the arrangenent descri bed above,

substantially no time loss is involved in the seeking operation upon
dummy write operation. In 10 this case, the normal magnetic head (i.e.,
magneti c head suffering no abnornality}eis enployed for the follow ng
operation, and it is only during the period intervening bet ween t he

adj acent servo Fenbrastjointbhe thsewoft the magnpeiat recordingr daskedsby
changi ng over to the abnormal 15 magnetic head for the dummy wite

oper ati on. shown in Figg.t A3 ande4Bi ahdummynwritehazdasB6éwisin

Fig. 4B, there are provided two areas, i.e., the data and . data
managenent ar eaP¥9VaAEd: fie A8nkp fKtepdapubspantiallywianat déregbipnwit e
area 26 shown in_FEi 4A i.s grovided 20 to the vicinity of the outer

peri phery of thﬁaﬂﬁgﬁéYiBf E e ?ﬁgﬁ?aiﬁgrﬂFSfdﬁgg ?ﬁﬁh'si?B?E?UgéﬁEy arise
[ [ d I nt t Ci 0 e nmagnet.i I S
Ty TR, L S SEER e, PO, Bk, o

' b b RV ! ' | ] , .as

Custrored i n pe Eggekblatehthorfe daLR! Uhd bhkahaRUHBRERT: phBa 27 at

taken for the gameapifi |?8§99§Bh§.he@9ihg g&rkﬁg.étrBHSeﬂgﬁktion above
n rdi i Sk

the dummy wite area 26 i he magnetic rec I'ng .
- 17 - shodBstibe@sabddepndubBtaat PAVL R hbYt PhedUBBY V&I §Rvolveddr €as
26 may be provided on the disk 28. - At this juncture, It

shoul d be nentibnethéhaéeking bperdufioy upohedaimmg Woitsé spevatienpr esant
such a shape 5 in which an area defined between two circular arcs is
delimted B0 t wehisneasext thei ngrmalii mégpevict headu@iheei ¢ magneticohdadg
di sk. However, this is only for the_ purpose of
suffering no abnormality) is employed for the following
operation, and it is only during the period intervening
between the adjacent servo information that the write
operation is performed by changing over to the abnormal
15 magnetic head for the dummy write operation.
In the case 6f the magnetic head shown in
' Figqg. 4B, there are provided two areas, i.e., the data and
data management area 27 and the dummy write area 26.
When the dummy write area 26 shown in Fig. 4A is provided
20 to the vicinity of the outer periphery of the magnetic
recording disk 28, such situation may arise in which
decrease in the storage capacity of the magnetic disk
device can no more be ignored. In that case, the dummy
write area 26 should preferably be divided into a
25 plurality of subareas, as illustrated in Fig. 4B.
Furthermore, in order to shorten the time taken for the

abnormal magnetic head to arrive at the position above

the dummy write area 26 in the magnetic recording disks



facilitating the understanding. In the strict sense, because the
rotary actuator swngs along a circular arc, 10 the dummy wite area 26
assumes such shape which is defined between two circular arcs and
delimted by two circular arcs in the ymadial direction of the nagnetic
recording disk. At any rate, the dummy wite area 26 may be so

provi ded as t o shdawndirs Hisfsantdmldnd alpn@ tgimrallS ty asfl adunthy aetiten of t he
magneti ¢ di sk or medi um As can now be appreciated fromthe
f or egoi ng atesoy i3t imay, be tpravhislest rarctthes difsk 8 magneti ¢ di sk

device according to the present invention, there can be _obtained such
advant ageous effect that Ahdthifrivmetiune, o shoudd be mentipned thatal
reproduced by the nmagnetic head due tqQ a defect of the magnetic head
i tsel f, operatitdie dummy ypritearaamii®isrehamm k) RIeeHeAPTH .2 shappmy

wite peratiqn) .can be perforned stably at _a high speed wth,

hi gh reliabPli th "%b‘)s‘?lhééf avi‘ielf{fé‘etﬁ heforsen r%éﬁfg?ﬁ“slaz% aLGE (1§ he
magneti c head i Y it her r. the | 1 owi . _operati nor_seeki ng
operation i me |ea%2'fl3(}-‘%ftb£ Gi:t"ﬁ;eolm&’ é%%‘%/n vﬁrrl{égeraodplearla fooﬁ‘% és]?eaﬁﬁ'aegrb%sll‘ i on
control of the dEB i G heggrinp e rsed.

FePLACENENT orgispord ity didk NCHoRHe (I Slonly for the myrpose of

1. A magnetic gl dom Gy addinie s taiding ACtHAlHe strict sense, !
based on an enbedded-servo schene, conpri sing: a plurality of

magneti ¢ recor Getfaubes ches Uit e th cthid tid 1 dwi il Skstig g chixseirielarc,
r epr oduci bl e servo
10 the dummy write area 26 assumes such shape which is
defined between two circular arcs and delimited by two
circular arcs in the radial direction of the magnetic
recording disk. At any rate, the dummy write area 26 may
be so provided as to extend substantially along the
15 radial direction of the magnetic disk or medium.

As can now be appreciafed from the foregoing
description, with the struéture of the magnetic disk
device according to the present invention, there can be
obtained such advantageous effecf that when abnormality

20 takes place in the signal reproduced by the magnetic head
due to a defect of the magnetic head itself, operation
for regeneration of the magnetic head (i.e., dummy write
operation) can be performed stably at a high speed with
high reliability. Besides, by virtue of such arrangement

25 that the magnetic head is used neither for the following
operation nor seekihg operation immediately after the
dummy write operation, stable position control of the

magnetic head can be ensured.



i nf or mat i on; a plurality of magnetic heads for performng
information read/wite operation for said plurality of magnetic recording

di sks, respectively; an actuator for positioning one of said
plurality of magnetic heads relative to-on@ &f said plurality of magnetic
recordi ng disks on the basis of said servo information; a

controller for sending oMaving glescridred grfiarmmpd enwbafinemitts pfurthe ty of
magneti ¢ heads and a signal conmmanding an information witing operation;

and inyentdlorn;iwidih trefferrenaentto|Yhen @cgenpanying idrawingsl/ vkt t e
operation performed for one of said plurality of magnetic recording disks,

a readi ng oper &S &P &e AaFrstaad that dhe daVesHd BT ifkinetLimited 9
magneti ¢ recording i sks and a dyiving operation of said actuator;
wherein sai d cdm§ cﬂ"&ﬁ‘ﬁn}%’c‘iﬁe@ﬁ“{ v%‘%ﬁ’?&dﬁqsvé‘q‘%ﬂféfi ’g‘fc%‘er VO
information. sends. .a signal, selectin magneti ¢ head.fr.om sai d plurality
of magneti csheg-‘ g’,%sa "s‘?“glr%be i erct}.‘c% %‘dllef?%ﬂ Eb 00&%' astlT eo$ Jlrhftg}?raﬁrf%n,

and a si gnal w'thhout de artintg from the stpirit o &c SHUELHLI 2 .
magneti c head wthout a characteristic deterioration fromsard plurality

of magnetic headfrention ag-defAdBRING ithdlisgpdifids ¢ oGy ding to claiml,
wherein in response to said signal commanding the information wite
operation sent out fromsaid controller, information corresponding to -said
signal is stored in the



rel evant circunferential direction at a |location

di stanced fmm E’ﬂy i] Ildata read/ wite tracks at |east by tvvo tracks
in a direct sai d nmagneti c recording CISk

magneti c di sk deV|ce accordlng toclaimi, 19 - f nse
to said signal commanding the information wite op rat| H%{gégﬁhgg om
sai d control | eWHAT ASoCRAIMER dS8rresponding to said '"nnl Dored | n

said magnetic recording disk in an area provided substantlally In a
direction radidkly of saRdmaggesiiccdiskodgvigedi semprising:4. A magnetic

di sk device according to claim 3, wherein a plurality of areas
are provided on said na@n?ﬂp€a#é@8r@ﬁn@aﬁp§%lpnr§C§Iﬂé@H'éﬁskﬁdlalIy of
sai d di sk. 5., A
magneti ¢ di sk EHPP8€t§805PFH§a§1WbF3Fy5§8Fagﬁoﬁlsﬁ§§§&lahrgﬁr . servo

schenme, conpris % plurality of magnetic recordi ng disks
supported rot5F§ Pyl§58r¥F8ﬁlﬁg dlscretely reprodUC|bIe servo

i nformation; 'HE%hl% g %ﬂ?&&% B%%Q% EBE e B

information read/ wite ope ation ural i netic re%brdlng

di sks, respectijp¢b¥mation read/w%ﬁt%CbPéEﬁ%lbﬂrfBQSSE'anhﬁgn%QﬁcOf sai d
pIurallty of nmagnetic heads relative o one of said pluralfity of magnetic
recordi ng d|sk&e@arahggbaggksqfr@gb@c&g&%gybnfornatlon
actuator for positioning said magnetic head
relative to the magnetic recording disk on the basis of
said servo information;
controller for sending out a signal for
selecting the magnetic head and a sighal commanding
information writing operation; and
control circuits for controlling information
read/write operation performed for the magnetic recording
disk, reading operation of servo information from said
magnetic recording disk and driving operation of said
actuator;
wherein said controller is so arranged_as to
send out two signals for selecting the magnetic heads,
and a signal commanding the information write operation
during a period intervening between reproductions of two
adjacent bnes of said servo information.
2. A magnetic disk device, comprising:
a plurality of magnetic recording disks
supported rotatably and storing discretely reproducible

servo information;
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oper at+ O,
read/ wite ope
recordi ng disk

ty

a.co ﬂlﬂ'ﬂlﬂﬂl@ﬂwmw ng out a signal for selecting one of said plurali
| ‘a signal commandi ng an i nfor natj i)
R, andm s % T?qrﬁwAJ

control circuits for control §Si‘lEEirrHlA8 BEEN
ration performed for one of g@id pluralilty of REMsADERt i C

n

S, a reading operation of servo information 1T ONMToMTe—e#

plurality of magnetic reaopldurglidysbf madnetdrei headsofierapeatforfning d

act uat or;

wherein said controll er, between two consecutive

sai d

reproducti ons éhfeoxmdtienyvrendi/wrikei operatids £ogi gaid meghnetticng a first

magneti c head

fromsaid plurality of magnetic heads, a signal instructi

ng

a wite operat refosAingnfisksri s8sPEE#iNed¥gnal sel ecting a second magnetic

head

-22 - different from sa

d

first magnetic head and REEHBEPTafornhRPELLePRING: SgdHcPRINELLG PPAGM sai d

P s "RERNS YRatBo maomonachsrRoRiiRgeaR B LB BerISET L og
?5?9”%%&9851 Eo%ﬁ%%i%ﬁnvo information is identical with a
e

- to claimb,

consecutive re
time period in
said servo inf
actuator base

veni ng beTWeen a second two consecutive reproductions
or mat i on.
d on an enb Servo sc

selecting the magnetic head and a signal commanding
information writing operation; and

control circuits for controlling information
read/write operation pefformed for the magnetic recording
disk, reading operation of servo information from said
magnetic reéording disk and driving operation of said
actuator;

wherein said controller is so arranged as to
execute the steps of sending out a first signal for
selecting one of said magnetic heads, sending out a
signal commanding said information write operation, and
sending out a second signal for selecting one of said
magnetic heads during a period intervening between
reproductions of two adjacent ones of said servo
information, said second signal differing from said first
signal.
3. A magnetic disk device according to claim 1,

wherein in reéponse'to said signal commanding
the information write operation sent out from said
controller, information corresponding to said signal is

stored in the relevant recording disk in a circumferen-
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cog&rgllér éogﬁgaﬁh&ﬁ diglt dewlighaddenl ng a rotary
edded- ene, conprisiNg:



a-plurali : ' cordi ng di sks supported rotatably and storing
di scretel Hlﬂﬂ&"lﬂmﬂ leUiErvo I nformati on; . :
magneti c Of wpeisf Ok Ng i nformation read/ wite o &tR h& EFM

plurality of magnetic recording di sks, regpectively; _
actuator for positioning one of said plurality of nmagnetic heads relative
to one of sai dtgilalr diirectdfonmagnet ilocatdeor distatictis faont k kasis @r sai d
servo information; a controller for sending out a signal for

sel ecting one déftas gieadd/wnidie tbrasksragndicas thdylswndracksydal a conmandi ng
an information witing operation; and ] ] ]

-23 - directdeny gladdiaddyi of m@id sagnetiio Femending whtskon

read/ wite.operation performed for one of said pluraljty of magnetic _
recording di sk&* a readi fygReiGOAIFK davice RacenENi% T [FRighd of said

lurality of magnetic recqrding .disk and a driving, operation of said
hotuator Y herBEreld 4T FRsEnsS: taSANce g sramendivg
repr oducti ons S gi i nf or.oqat i on ends a first signal _.selecting a
fi Pst magnet i c%gaa'n%ot%\ﬁ'o@hg%&c eﬂpsef"'"iac%m(?ets&nito%’ttl S’I?Ilégi d _
lurality of npgpgtd d 3y : [ . etic
Iﬁead, a %/hi rd si g%glloclliré%?t ?Sc?ﬁlﬁ%%g'%\?lw ic?e ppgrozltﬁllgﬁt (%bgis%f"?ra%gt%g?g%nd a
fourth signal st@ree iiR0 sedidd nalgndt iR FRIDrAiRRAA AR an area

provided substantially in a direction radially of said

magnetic recording disk.
5. A magnetic disk device according to claim 4,
wherein a plurality of areas are provided on
said magnetic recording disk in a direction radially of
said disk.
. 6. A magnetic disk device according to claim 2,
wherein said controller is further so arranged
as to execute the steps of sending out a first signal for
selecting one of said magnetic heads, sending out a
signal commanding said information write operation, and
sending out a second signal for selecting 6ne of said
magnetic heads during a period intervening between
reproductions of second two adjacent ones of said servo
information, said second signal differing from said first
signal.
7. A magnetic disk device according to claim 6,
wherein said period intervening between
reproductions of two adjacent ones of said servo

information is identical with said period intervening
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8. A ma according to claim?7, ____JMEﬂ£ﬁ4L£H$$$E
per| od mm I “ mNﬂEn two consecutive reproductl DT ISOSHEET HAS BEEN
|

i nf OrnBtIOHCISL entical to a time period intervening| bet wrEPLACERCONd |t wo
consecutive reproductions of said servo i-nfag mation. '
- 24- 9. A magnetid di sk device, conprising: a plurality of
magnet i ¢ recor dietgresins krepnddards o oot tsetanmt divach [ad Fawerst ames) aff saiat el v
repr oduci bl e servo i nformation,; a plurality of magnetic heads f or
per form ng |ﬂf@@ﬂ¥ﬂ(ﬂﬂﬂqgmﬂtmqn{aoperatlon for said magnetic recording
di sk surfaces, respectively; an actuator for positioning said
magneti-c heads &-el ati ve o Maanetig sk devisay MPMRESINGF aces based on
an enbedded-servo schene w t.h S%Id seryvo |nfornat|on nt r ol

circuits for controlling 8 &SR §E gy %ﬁ1ﬁﬁﬁqqﬂ%ﬂ&14&§ a head
change signal, an_infor t|o ad/ wr er at rforned fo

sai d pIuraIity(ﬁ Rﬁﬁﬁ? |ﬁf41é%?é§ﬂq 4%% %%%uﬁ?ﬁf %ﬁﬁiﬁi%m of
servo infornath%ﬂr; id plurality of magnetic recording disk
surfaces and a f%%?%g opg{égﬁbn of said actuator; mhereln sai d

control circuits, betweery tﬂ/ﬁﬁgﬁst%plgf %gmﬂdq{gawsfﬁ J_l}
or

I nformati on, execute the steps of sendi ng out a flrst S|gna

sel ecting one Ginfoxnth iR Siddd MaAidse operatiiddl siild anadridtdlc commandi ng
said information wite operation, and sendi ng out a second signal for
sel ecti ng one afecatdinmpghiaiksc, hesectividly; A magneti c di sk devi ce
according to claim9, wherein sai d signal commandi ng said information
wite operation is perforamthdtor f el iddl orsigigetsaid esretrie dpadli ng to
said first signal. 11. A magnetic disk device accordlng to claim9,

wher ei n é‘%létéé{%dlmégkﬁatmﬂ% cacaabaalidek on dihe kasis af gnal
is one of said plurality of magnetic heads used for said follow ng
operation just SAHDEREENRHPIRALLNY first signal.

controller for sending out a signal for

selecting the magnetic head and a signal commanding
information writing operation; and

control circuits for controlling information
read/write operation performed for the magnetic recording
disk, reading opefation of servo information from said
maghetic recording disk and driving operation of said
actuator;

wherein said controller is so arranged as to
execute the steps of sending out a first signal for
selecting one of said magnetic heads, sending out a
second signal for selecting one of said magnetic heads,
sending out a signal commanding said information write
operation, and sending out a third signal for selecting
one of said magnetic heads during a period intervening

between reproductions of two adjacent ones of said servo
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-.25 - - controlling a magnetic disk rre—hath

pl ural Itﬂiw’“@ﬂmﬁ“ﬁg“ﬂ“ordl ng di sk surfaces support T HIE {SHEET| HAS: BEEN
storing pr=0duci bl e servo i nformation, a BE BBy of
magnetic heads for performng an informatign syead/wite operatt o
respectively for said plurality of magnetic recording disk surfaces,

an actuat or f orinFesiratddin)g sedidl sEwIt iﬁgmdiiirﬁeﬁjjﬂtﬁ fir@ont Aad dTeIRIY C
recordi ng di sk surfaces based on an enbedded-servo schene with said servo

i nformati on, amdgnal. a circuit for sending out a signal for selecting one
of said plurality of magnetic heads and a signal conmmandi ng said
information redd/ witingRopaguetde disk device agqeddingy:to claim Bfirst
step for reading a servo information fromone of said plurality of magnetic
recordi ng di sk surfaces; wherein gajsk qientaradd eipi s duathery s maganded head
fromsaid plurality of nmagnetic heads; athird step for witin

i nformati on at A%4R TRV theyishers, ot senddingh aw raesfﬂﬁ?ﬁfs Sc’(ﬂ‘?ali or

| d i ¢ head at [ d step.. f . t
sel ecting & madOA AP Sif SAd AREHYLS, hRRdig FRIALAG S el ud ng a
previously sel g dmsg%%t&lc f&a‘%éllé%ti%go%lrn% ¥ %a%.?f?r&%n’%ﬁ% ﬁa&%s a

fifth step for reading consecutive ser ormation.” € net hod
according to Clgnlily JMETFid} giaild dﬂnﬁfaﬂdﬁ{% sdi&P 1 St Wl te
i nformati on exists at” a sane ti'mng on sai gneti c di sks.

operation, and sending out a third signal for selecting

one of said magnetic heads during a period intervening
between reproductions of second two adjacent ones of said
servo information, said seéond signal differing from said
first signal.
10. A magnetic disk device according to claim 8,
wherein said period intervening between
reproductions of two adjacent ones of said.servo
information is identical with said period intervening
between reproductions of second two adjacent ones of said

servo information.
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