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. €8eT| L 6TT[I XIn. T 2 8 JUN 2002 - 1  TITLE OF THE | NVENTI ON | NFORMAJN I
- 'STORAGE APPARATUS BACKGROUND OF THE I NVENTION In a magnetic disk unit, a
plurality of circular 5 magnetic disks are fixed to the drive shaft of the
spindle notor and rotated and driven together with the spindle notor. An
air layer (air bearing) is generated between the surface of a rotating
magnetic disk and the slider with a magnetic head nounted and the 10

nerd.  The ‘sof NUEMTBMIINE mecnet i c ai'sk e tinely cext ured- R IVAEMAL -«
it from sticking,f@.the slider and inprove magnetic characterisgkg§r
(characteristics of flying height). 15 Wien the magnetic head relatively

noves on the nmagnetic disk, an offtrack is generated due to the fluttering

phenonmenon causegrby wWebralk afrveivridosr bearing in the spindle notor and a
m nut e bendi ng of the magnetic disk, a texture mark on the magnetic di sk,

20 and vibration of mseorMATHON rEIORNGBMARFRRZTUSCOr ded on the magnetic

di sk beforehand. Therefore, the track follow up control is executedso as to
denodul at e a tr 8akRKE8OUNDOQFS iTHiEal INVENTIIONe r epr oduced servo information
during data recording and 25 , reproducing and suppress the anmount of
offtrack on the ' Iz & JayrEooz -dixk busits of Rheralralof |alx¢el@kbedded
servo system the servo information area is arranged at each fixed interva
on the sanB recoraPs§icr Sélekss amire fdaesl tec i i areShatld tHe i tern for
detection of servo 5_information is recorded in the area heforehand.
SUMVARY OF THE FRVERFPONOECThENS &8R- Sch vt id9nt it te e Woorlt ridte
system for positioniqg a recording_head _for recor in%.tr cks rovid%% n a
cifcul ar infor mEPrORLFeBSF @t ng BdRaM 6FYTE 43hEgRSET & S sR Uit 5P t4s
optical disk unit r rqi i nf oramat i i1 cyd arl 0 an

i nformation sto%gégggapgﬁgt%gﬁiﬁééqﬁﬁ%h%ﬁk%ﬁyﬁégMégﬁggﬁér%;t é%% ftrack
state that the reeodiipng headH S Hdgre desivat RAIAID. ardd hace the

nunber of servo areas is limted because it is necessary to reserve as many
data storage ar@agnetic head relatively moves on the magnetic disk
with a fine interval held. The surface of the magnetic
disk is finely textured so as to prevent it from
sticking to the slider and improve magnetic
characteristics (characteristics of flying height).

15 When the magnetic head relatively moves on the
magnetic disk, an offtrack is generated due to the
fluttering phenomenon caused by vibration of the
bearing in the spindle motor and a minute bending of
the magnetic disk, a texture mark on the magnetic disk,

20 and vibration of servo information which is recorded
on the magnetic disk beforehand.

Therefore, the track follow-up control is executed
so as to demodulate a track position signal from the

reproduced servo information during data recording and

25  reproducing and suppress the amount of offtrack on the




s'possible, it is difficult to set a sufficiently wi de track bandezﬁc;)t\lmﬂmm
vfollowup control. Therefore, when the anount of offtrack is sudden

changed due to 20 vibration, a followup error renains due to the shortage
of bandwi dth in followup control and an occurrence of offtrack cannot be
avoi ded. Wen this offtrack becones | arger, a recorded nmagnetization
pattern is recorded overl apped to the %S"adjacent track. In this case the
adj acent track which 2 8 JUN 2002 - 3 was recorded prior to the
squeezing track becomes narrower because a part of this track is invaded by
t he squeezing track. Mreover, the crosstalk fromthe squeezing track
becones | arger when reproducing this 5 track. By these reason, a suspicion
that the squeezed adjacent track cannot be reproduced without any error is
enl arged. Therafsts Sfirthng &egeali ngroftitatanbdydednsdovd NGy & tem anphuiat  of
of ftrack, the recording operation 10 (offtrack wite) in the offtrack state
is prevented. Neee¥y, inbhernechowl aggaf bs anhabgedngtt bechecaxdidng operati on
when it is detected that the anmobunt of offtrack before recording or during
recordi ng exceetstefeakperi thedsane ueethedengatrack eal kbe dhsat hreshold 15
value) is applied. Also on an optical disk for recording and reproducing
data using |ighHfeRrH% 2¥ght2BAJtRBgR_EF8HR ﬁﬁrtﬁ8t§ﬁgé°ﬂ69fa§eﬁﬂph a

magneti c di sk, py_denodul atjng a trac osjition sigpal fromservo 20
ot gh 1 epHUERARE T7ont 8 Fecorarnarhr HER BEP LgeaaFaorRtor di ng. and
nmoni toring the o) r 13g recording) the recording operation
in the state(ﬁéﬁﬁﬁgg%c F?éé%rggg%ﬁg%bﬁThere IS an appropriate setting

range for the 25 th?ﬁ%?é%%s¥ﬁk”§g%ﬁg?@k? %%EQ@%EOQ% BQEoB&%%ﬁP%%%% om 2

s ~a N2002 - 4 o recor i's value i's excessi l'arge,
there is a dangesy that; £ ien Aof a8 CPEEL4ORYCHHRIREL Z«tétﬁb‘i‘aiﬂat b ehBkLS

destroyed and cannot be reproduced wthout error. On e ot hér hand, when
t he provided on a circular information recording medium of

10 a magnetic disk unit or an optical disk unit and
recording information and more particularly to an
information storage apparatus using a function for
detecting the offtrack state that the recording head
is off a desired position.

15 Since the number of servo areas is limited because
it is necessary to reserve as many data storage areas
as possible, it is difficult to set a sufficiently
wide track bandwidth in follow-up control. Therefore,
when the amount of offtrack is suddenly changed due to

20 vibration, a follow-up error remains due to the
shortage of bandwidth in follow-up control and an
occurrence of offtrack cannot be avoided.

When this offtrack becomes larger, a recorded
magnetization pattern is recorded overlapped to the

25 adjacent track. In this case the adjacent track which




5 value is excessively small, it is frequently detected that the anpgnyNeii
vof ftrack exceeds this threshold value, and the recording operation is
stopped, and it is necessary to wait by one rotation or nore for re
recording, so that the throughput reduces 10 substantially. Therefore, it
IS necessary to set the threshold value within a range that these phenonena
wi Il not be generated. To correspond to an increase in storage capacity and
a decrease in cost in a recent information storage 15 apparatus, it is
essential to inprove the recording density and it is necessary to increase
the recording s density in the circunferential direction on a recording
medi um and al so the track density. However, when the track pitch is
narrowed, the distance between 20 a track and its adjacent track becones
smal | er, so thatwasheagarded orbat | 1o ovee | sppeez Why htraek ddeaewas recor di ng
track. Therefore, the upper Iimt of the threshold value in the

af orenent i oned tEEHIRIVYPIFUTHE v T hge f rond f Frr@Eklis etbvadag Py
reduced. 25 Furthernore, this function for preventing from_ Z 8 JUN ZUQZ -
5 offtrack recdtf mPHAZHS 1HCHosMATEP e atiith GRS taes &7 P tern

recorded beforehand and does not, directly detect. the distance fromthe
adj acent data t ratiCCEUN ot €TSS s%?’(/%eﬁa‘f’lf‘%? nr?%r?fg‘tlcén?d'éﬂ%’ﬁal

with that of the agiacent Lhack gudde 101U SONLY s, execuledywi th

i ndependent” servo patter en each trac S heref ereis

the pOSSibi|it)’éé¥?céﬁ%*é¥38@ éﬁﬁﬁé%rbé"&ébfé?ﬁge&Swf@ﬁ?%ge%n§ne£P8r

of ftrack position due to vibration, 10 and 1 n IS case I'Stance

bet ween the adj acendnig and the data track becones smaller. Nanely, the
di stance fromthe recorded nagnetization pattern recorded on the adjacent
track is indirectly Théesfete padeding tbeostiondacd abkthheb}Smsaiverpagt ern
including an error and the actual distance is not known. Therefore, a worst
situation that ttle shacentof ratkt sapieeztgse t hecoadng r apérandohhe servo
patterns of the these two tracks are |located in the offtrack position is
forced toldupposeffitrack xrHeeestarthevehf trachi state udsi pnevenpeade the
upper limt of the threshold value nore smaller so as to prevent the
recorded nagnet iM@Re8h pdie ererroledy deen trRERLEER BYerrappradndi th t he
recorded magneti zati on_(yattern of the_adjacent track. 25 Under the

af orement i oned r&RFT3T rb_ﬁ"’l'b‘%}hd*rttijo%,d?t 29 HaF 26de amgunky@h if the
track density is conparatively.|om this, ssitgble.range 1g; ¥gnighedsand a
the specified value (hereinafter, called the threshold
15 value) is applied.

Also on an optical disk for recording and
reproducing data using light or both light and
magnetism, in the same way as with a magnetic disk, by
demodulating a track position signal from servo

20 information reproduced from a recording track during
data recording and monitoring the amount of offtrack
during recording, the recording operation in the state
of offtrack is prevented.

There is an appropriate setting range for the

25 threshold value in this technology for preventing from




pitch cannot be realized. To solve these problens, dedicated areas Q& g8
- for recording position error checking pattern) for recording a position
error checking pattern are provided at a plural |ocations on the sane track
as the data recording area on a magnetic disk and the position error
checking pattern is recorded in the 10,areas during data recording. A
recording circuit having a function for recording the above position error
checking pattern with nore recording current than that at general data
recording time is provided. Furthernmore, a reproducing 15 circuit having a
function for denodul ating | eakage signals (hereinafter called adjacent
track position signals) fromthe position error checking patterns of the

l eft and right adjacent tracks and detecting the distance fromthe recorded
magnet i zati on paffféraskomez0ridiagadj A€enhier gekyei ast RECEEELYE LY Aa&Cicon i s
provi ded. The aforementioned position error checking patterns are arranged
by shifting thetpesetilsng danges dbecurer aftiizgendi r&a%61e% r om t hose on

t he adj acent 25 tracks so as to prevent the denodul atjon operation of 2 8
JUN 2002 the aBpaeeht zatacr @&5?%491%§@$%§?¥%¥ﬁﬁn r '%ﬁaoperation

of the position error, checki,ng pattern of the data _track fr.om bein
perforned at th§e§§ﬁgqﬁe%ewl uﬁr&?&ﬁ?"in@EanSnO&%F@csﬁ§ddeV§%Ps%Pﬁé 5

di stance fromthe.recqrd inzAatd pat.t.er. :Q&ﬁ{ j acent
tracks by det ecf"lar%‘élet %es %%%%%ﬁ?’tetlﬁlgc m%goléi tlltgnl%gi{gna S @ﬁ%‘%@%r%ﬁg dat a

on the data ”a%'ﬁa%n@ﬁ%eudd%%nm MERIA N o ddd Ak feaardidih 1 s a

result, although int conventional 10 technol ogy for preventing from

of ftrack recordiRgyesi B¢ he 3Eddlaidisianeadiamidedgaudednd it
magneti zati on patterns recorded on the adjacent tracks is not known, it is

forced to reduceg hecdppenry 08 wadft e ddy esdrad th aral die nrd horasisempt i on

of a worst 15 condition, according to the present invention, the upper

limt of the threshalddngl wo chatbehenateaserhput reduces

10 substantially. Therefore, it is necessary to set the
threshold value within a range that these phenomena
will not be generated.

To correspond to an increase in storage capacity

and a decrease in cost in a recent information storage

15 apparatus, it is essential to improve the recording
density and it is necessary to increase the recording
density in the circumferential direction on a
recording medium and also the track density. However,
when the track pitch is narrowed, the distance between

20 a track and its adjacent track becomes smaller, so
that the track is easily overlapped with the adjacent
recording track. Therefore, the upper limit of the
threshold value in the aforementioned technology for

preventing from offtrack recording is reduced.

25 Furthermore, this function for preventing from




and the track density can be increased. Therefore, according to thez%rﬁﬂﬁﬂm
- invention, the distance fromthe recorded magnetization patterns 20
recorded on the adjacent tracks can be directly detected. As a result, the
upper limt of the threshold value in the conventional technol ogy for
preventing fromofftrack recording can_be increased and even if the track
density is increased, the 25 t hr eshol &® val ue setting range exists and a

hi gh track 2 8 JUN 2Q02 8 density of an information storage apparatus
can be easily realized. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block
di agram showi ng the constitution 5 of a magnetic disk unit to which the
present invention is applied. Fig. 2 is a drawi ng showi ng the constitution
in magnetic tracks on a data disk. Fig. 3 is a graph showi ng the |

rel ationshi p bepeenadR aereecdidindetertenthanposhéipnasiel@itdon o ta
recorded magnetization pattern. Fig. 4 is a graph show ng the condition for
deci di ng t he retbedsagvérpgosrcy rﬁcaréééibﬁgﬁréhﬁ§ﬂ eRecKkoss Pttt ern. 15
Fig. 5is a block diagramshowing a circuit for checking position error
recor di ng. Fig.dﬁrEstéYbﬁééﬁcﬁiégﬁaﬁﬂ§ﬁéﬂFﬁgf§°ﬁaFP€rﬁ &EPSt 96T 1 cui t
for checking position error. Fig. 7 is.a dramﬁgﬁ s@omﬁng ano%her exanpl e 20
regardi ng the cbrgcke utTwhtBErAaGRet o1t ra8k%CoR*ht8htatdi 8R- DETAI LED

DESCRI PTI ON OF THE PREFERRED. E | . i t_,.0f t
i nvention Will bge8§bF§En¥&%ﬁ ?ﬁ%hgﬁgg%gﬁ%%%gu%%cﬁgn%%% S?eg is a

bl ock diagran]S?gmﬁgﬁéhgecggg?ghtﬁgi%&ecu%e% %@thQ%déﬁ%ndgnﬁiégﬁﬁ&“iC

disk unit to wh resent invention 1s applied. In an HDA (head di sk
assenbly) 1, a SBEE_@Ehtﬁywﬂfend@a%hdit%%ﬁ {OtrlliRGddy. athepelivkenvter?, a

plurality of magnetic heads 4 face each of the
is the possibility that the servo pattern on a track
is recorded in the offtrack position due to vibration,
10 and in this case the distance between the adjacent
track and the data track becomes smaller.

Namely, the distance from the recorded
magnetization pattern recorded on the adjacent track
is indirectly inferred based on the standard of the

15 servo pattern including an error and the actual
distance is not known. Therefore, a worst situation
that the adjacent track squeezes the data track and
the servo patterns of the these two tracks are located
in the offtrack position is forced to suppose. It is

20 necessary even in this situation to make the upper
limit of the threshold value more smaller so as to
prevent the recorded magnetization pattern of the data
track from overlapping with the recorded magnetization
pattern of the adjacent track.

25 Under the aforementioned restriction condition,




5 data disks 3) an actuator 5 for noving each magnetic head 4 in one aﬂ%i@z
L preanplifier -6 for witing and reading with the magnetic heads 4 arerl8
housed. Qutside the HDA 1, a circuit board 7 is fixed. The output fromthe
preanplifier 6 is inputted to a 10 read data denodul ating circuit 8,

denodul ated to digital data, and then gnputted to an interface controller
unit 9. The interface controller unit is connected to a host conputer via
a connector and an interface cable. 15 The output fromthe preanplifier 6
is also inputted to a position error signal reproducing circuit 10 and a
circuit for checking position error recording 18. A position error signal
denodul ated by the position error signal reproducing circuit 10 is 20
inputted to an A/ D converter 11. The A/ D converter 11 is connected to a

m croprocessor €?enThe hher bprokedsprity fist chapapesivedyw ilowWor htiison and
perforns the calculation for the seek or track follow up operation. 25 The
circuit for cheeRFhgbpesrengn éfrvanisbeAdpRd a poxe~parrgwer- treckls
denodul at es an adj acent track position _signal and deci des whether the
amount of posith%C%r?ﬁ?nGErPﬁgrﬁéééFﬁﬁng is nore than the threshol d val ue.

When it is judged that tEe ampunt i s re than t.he t?reshold 5 val ue, the
circuit sends recoraPnao'ﬁﬁiggF?Snp§P §Ps'oéﬁﬁécﬁt Fr6CEssGFePF and

" th . . , Tt : 12 |
choner o 4o AROLeRRREAL) 8 [IECULBLL L eLheol ghoRarsosgt 12 | <

converted to an"analog sig ( &r inpu 10 to an
actuator driver,ddo -80hgh,98081 RE68 ardblveneukiagt péggemea gtuator 5 and
controls positioning of the magnetic head 4. i During data recordi ng, data

is sent to a dapaovegeadhndacChlauhl 16chE9BhENENI Bher kage eeBkkobker 15
unit 9 via a pattern generation circuit for checking position error 20 and

recorded as a rekerdetanmagoetiingi apepabheanmagnehecdatakdiasld 3hfer om t he
magnetic head 4 via the recording circuit in the preanplifier 6. 20 During
data recordi ng,pdtbetpant ernogeabeaking pakcerh fier reheekiedg iposiniei on error
20 generates a position error checking pattern by an instruction fromthe
circuit fl&r chezkéag @gosingodaker vecpedonding 18. The position error
checking pattern is sent to the 25 recording circuit in the preanplifier 6
and recorded 2 8 3URegemding]¢irgpithdaying @ Sungtien f@rsame way as

with data. A spindle_potor driver 17 starts or stops the in hub notor by
control from t HECRPERDPY oERESBPOYS. PASEEYPRaPTEPFCGPECKHEN RELESERt e array

may be used 5 ipstead of Lhe NhcloPLacesser 12,1 Lnlhe 3l SLETRN gned

recording time is provided. Furthermore, a reproducing
15 circuit having a function for demodulating leakage
signals (hereinafter called adjacent track position
signals) from the position error checking patterns of
the left and right adjacent tracks and detecting the
distance from the recorded magnetization patterns on
20 the adjacent tracks in the radial direction is
provided.
The aforementioned position error checking
patterns are arranged by shifting the positions in the
circumferential direction from those on the adjacent

25 tracks so as to prevent the demodulation operation of




fuhction can be realized. Fig. 2 is a drawing show ng the arrangenegt ﬂhumn
. areas for recording position error checking pattern on magnetic tra Bs

the data disk 3 and the 10 constitution thereof. The recording track mainly
conprises a conventional servo area 201 for recordi ng enbedded servo
information, an ID area 202 for recording identification information of
each data, a data area 203, and an area 204 for recording position 15 error
checking pattern. At the top of the area 204 for recording position error
checking pattern, an address pattern 301 for checking position error
indicating the start of the area for recording position error checking
pattern is 20 arranged. This pattern is recorded beforehand when an
apparatus is manufactured in the same way as with the servo pattern in the
servo area 201.thhecaghrcenn wegcherasytpart eieana¥s dndethet hecsrdingof the
area 204 for recording position error checking pattern nore 25 surely, it

i s desirabl e t PReF2kton Pht tlef nPhi Bhodoesror2cBegking pabperniof not
exist in the recorded magnetization pattern actually recorded in ,the data
area. Wen act udElFfyOREROYERTYY HaPR, PERRYr BEEFATHED oﬁErEP?oﬁaW§ Si®Bended

di |y bef dd 01 f
appoar e and the modb-FsOEAFERheR V8P ERERY BOF SELLY: B TRb é. Ufen the addr ess
pattern SQ1 forchegki 00 pa3i 1 on €50 phhSdEhert 80 186CgLdignLo the or der

of ranges "303 for recordin ositTon error pa t Fn o he 10

adjacent tracksy Qﬁ &ﬁI@héréﬁfacéHE éPB@RQtH§ SQEééﬁlhBethécord'”g mode

of position error ch ing pattern in the case of the rangé 303 f

recordi ng posi td@a&&hOF L £ACKE KHHYi PRbHCE NgRA1Ehgneat 9eéeaaknanéataeon
detectlon node of position error recording in the 15 case of the range 303

for recordi ng pesétdara etrock caegkinggpat beetentibheradinasentrbhercks. Wile
the magneti c head passes through a gap range 304 which follows the address

pattern 301, theepatdiong. gereratiamuld r all thdwurh chectkhegc@osert oonal ror 20
is 20 started in the case of the recording node of position
10 technology for preventing from offtrack recording,
since the actual distance from the recorded
magnetization patterns recorded on the adjacent tracks
is not known, it is forced to reduce the upper limit
of the threshold value on the assumption of a worst
15 condition, according to the present invention, the
upper limit of the threshold value can be increased
and the track density can be increased.
Therefore, according to the present invention, the
distance from the recorded magnetization patterns
20 recorded on the adjacent tracks can be directly
detected. As a result, the upper limit of the
threshold value in the conventional technology for
preventing from offtrack recording can be increased

and even if the track density is increased, the

25 threshold value setting range exists and a high track




error checking pattern and the preanplifier 6 is switched status froT
.recording to reproduction in the case of the detection node of positithUNﬂmz
error recording. Fig. 3 shows the rel ationship between a recording 25
current and the track width of a recorded 2 B JUN 2002 ~ - 13

magneti zation pattern. Wen the recording current increases, the area on
which the magnetic field intensity excéeds that necessary for recording is
spread as far as a portion farther away fromthe track 5 end as the
magnetic field intensity generated fromthe magnetic head increases and as
aresult, the track width of the recorded nmagnetization pattern is al so

w dened. Fig. 2 will be expl ained once again. Wien 10 recording a position
error checking pattern in the range 303 for recording position error
checki ng patterdefsirpwhgaroinfiergapirangeosege ahparatvsdicag Ba&rrent is
set to be larger than that at general data recording tine and a position
error checking pagieynredliwefi-a track width wider than that of the
recorded nmagnetization Battern of general data is recorded using the
characteristic BhdWh PRFRGFTEONBYF qEHRGPRAIENGEhe | eakage anpbunt of this
position error checking pattern into the adjacent .magnetic tracks 20

i ncreases and the aﬁﬁgnt oﬁspSSPhPS% SrPSF AR 108t & FORSTE X at el .

Fol | owi th . . . o . ,
the gap rahge 353 ForgriacitaBirR dhgty Re RRL R Pu®! bRerRaS {5 O tREThrL
area 203. 25 V%iéeaﬁgfigagnetic head passes through the gap range 2 8 JUN

2002 - 14 304, the recording current is switched fromthe set value for

position error checkigg patkeandrawtihg gepeiay %ok vahdye iftoikidat an
recording. The areas 204 for recording position error 5 checking pattern of
the data track magnéeit andckigbh adflacantiibkacks are arranged so that the
positions in the circunferential direction coincide with each other.
However, the range B08.fdr isecogdbpy pbeitingn téer ae leftdokishd ppdetteregnanong
themis arranged by shifting 10 fromthe range 303 for recording position
error chekki ng pareepndongt fernenhcend thacksass wsdth pfetenecomded
denodul ati on operation of . the adjacent track position signals and the
recordi ng opera%%%%eB%Z?EEOEoE?Fkéﬁnerror checking pattern of the data
track 15 from bei ng_generated _at th Furthernore,. it is also

sane .ti
possi ble to shift ah gar?aﬁaeatHEaP§n§§8W36§n$8F FORSYERG §6&i tion error
checking patterg ofqt0g Lelt 2pd- 5480t £2dLACRNL Lhagky a0d gt aetcthe

di st ance
checking pattern.

15 Fig. 5 is a block diagram showing a circuit for
checking position error recording.
Fig. 6 is a block diagram showing a pattern
generation circuit for checking position error.
Fig. 7 is a drawing showing another example
20 regarding the constitution of magnetic tracks on a
data disk.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
One embodiment of the present invention will be
explained with the accompanying drawings.

25 Fig. 1 is a block diagram showing the constitution




fromthe recorded nmagnetization patterns of each side 20 of adjacent tracks
. independently. The nmagnetic head 4 may conprise a separate el enent qgfg guN200?
dedi cated recording el enent and a dedi cated reproduction elenment. In this
case, both elenents are arranged at separated |locations in the 25
circunferential direction, so that in gonsideration of 7 R JUN zZ002 - 15
t he di stance between the el enents, the”“ranges 303 for recording position
error checking pattern are arranged so as to prevent the denodul ation
operation of the adjacent track position signals and the recording 5
operation of the position error checking pattern of the data track from
bei ng generated at the sane tinme. As a result, the ranges 303 for recording
position error checking pattern may be arranged so that the left and right
adj acent tracksodre ndghkappediwkt hini® thatwhdfchdathe tpraclerit iheention
circunferential direction. The nunber of areas for recording position error
checki ng patternsdapphdgedne fouad BDAt fkeadgdétkcatssamkdyi)sldeei ded by the
frequency characteristic of position error. Nanely, when there is the

possi bility 15 pharathsybadddiadehddsksosi woka tdimooby sinwiide fard ndfeomnount
of position error greatly_changes for a short tinme, it is necessary to

i ncrease the nufbeR Biuzpréasvf &f regsedilngheasist idofase @acdheadkitif pattern
and conversely when the_bandwi dth of the position error is 20 narrow, a
smal | nunber of 9&F8aSifkf PecBPdPRGUSESM iPorf O&r MOV I @&y HREREIT i s

tabl e. Wep t nb f f di iti : hecki
At Lorn |5 redub8as f1 e REceaEs o P8GR LA KT [ ks METC LY GEKI 0 val de

with some margin.23;RECcayss the falddtle RRSHL I tiysddie amount of 2
8 JUN 2002 - 16
Outside the HDA 1, a circuit board 7 is fixed.
The output from the preamplifier 6 is inputted to a

10 read data demodulating circuit 8, demodulated to
digital data, and then inputted to an interface
controller unit 9. The interface controller unit 9 is
connected to a host computer via a connector and an
interface cable.

15 The output from the preamplifier 6 is also
inputted to a position error signal reproducing
circuit 10 and a circuit for checking position error
recording 18. A position error signal demodulated by
the position error signal reproducing circuit 10 is

20 inputted to an A/D converter 1l1. The A/D converter 11
is connected to a microprocessor 12. The
microprocessor 12 fetches position information and
performs the calculation for the seek or track follow-
up operation.

25 The circuit for checking position error recording




position error increases anong the areas for recording position errofg JUN 200
- checking pattern. Nanmely, to increase the track density, it is necessary go
i ncrease the nunber of areas for recording position error checking 5
pattern. However, when the nunber is excessively increased, the rate
occupied by the data area on the recording track beconmes snmaller and the
appar atus capacity decreases. Thereftw%ﬁ Tt is desirable to set an optinmum
nunber fromthe bal ance of the two so that 10 the apparatus capacity is
maxi m zed. As a position error checking pattern, a pattern of repeating a
single frequency is used. Fig. 4 is a graph show ng the condition for
deciding the recording frequency in a position error checking pattern.
Since 15 in a position error checking signal, the | eakage conponent of the
position error aBeckimdgupaticsr amrndikeadj asenik tpacksi drs sietrect echd so t hat
the signal is weak conpared with a reproduced signal in the general data
area. Ther ef or edeictides mwheedear \the dmomrsase s 20BN gmtdn dfrine
position error checking signal and inprove the detection accuracy of the
amount of posit recogdiog. iNumeral Y4om it daimesshald redlaie ondlies Bét wéen
the recording frequency and the fundanental frequency 25 conponent of a
reproduced si gnélll%\@ﬁ@n thaadhe jagnount ¢ s) ngng 28'6?21 they thegsheitof a

single frequency recorded on a data disk is reproduced, . at the cent of the
track. In ghe c XS U6t rFé’&né’tlircCurl&cogred}%g,rW?e‘ﬁioltr}?e Jﬁg'g‘ﬁé]t'?%orhe%hgrbaa ses on
t he magneti zati gon reversed portion on .the data dis 5 I peak type
(or dipulse typ&sd H\lﬁéog’ﬁotcﬁessroercc}r%iar{lgéasnfl%segﬁ%%u%cfs\%%%/% emof a

per pendi cal nagggt&%tﬁ% ordi ng nmethod) signal is generated and the other
poftions are al oSt “constant | evel signals. Therefore, when the recording

density is suffici enfﬂe%' R W o 108 e Qi & £PERSMEEEL ST pal s abRvEpspEsant

| evel signals and the fundanental frequency conponent of the reproduced
signals is extrenelin $iRllog ASdhiEl NBeq dh 0 cansdityed NCT eas@singpireted

fundanment al frequency conponent of the reproduced signals increases. Wen
15 t he regordi ngdensidatuatereagessdirtherwhingste, gdheraeps oaudeiivsi gnal s
interfere with single peak signals with opposite polarity reproduced from
t he magneti zat i e@unrexsr Sed pord iaonsudsfore antl edterols, positioning of
the magnetic head 4.
During data recording, data is sent to a data
recording circuit 16 from the interface controller
15 unit 9 via a pattern generation circuit for checking
position error 20 and recorded as a recorded
magnetization pattern on the data disk 3 from the
magnetic head 4 via the recording circuit in the
preamplifier 6.
20 During data recording, the pattern generation
circuit for checking position error 20 generates a
position error checking pattern by an instruction from
the circuit for checking position error recording 18.

The position error checking pattern is sent to the

25 recording circuit in the preamplifier 6 and recorded




waveform | n magnetic recording, when the single peak 20 signals reproduced
 from the magnetization reversed portions before and after interferejignjyn 2002
waveform the signal anplitude reduces because the polarities are reverse.
Therefore, as the recording density increases, the fundanental frequency
conponent of the reproduced 25 signals reduces. (Even in the case of a

per pendi cal 2 8 JUN 2002 - 18 naghéﬂid‘disk generating a dipul se type
signal, the sane characteristic is shown.) Nanely, at sone recording
frequency, a condition that the fundanental frequency conmponent of a 5
reproduced signal is maximzed exists. This frequency is occupied by the
structure of a magnetic head, the magnetic characteristic of a data disk
and the spaci ng amount between the magnetic head and the data di sk. 10
Nureral 402 indbgaths thear giaki gnshi phketswaenwiale aseaardi @atfar.equency and
the recording track width when a recorded nmagneti zation pattern of a single
frequency is recordedspindldat®tdirslir iGererial [gtandyeront e apesc ortdd nigh -
frequency increases, the recording track 15 wi dth reduces. Nuneral 403

i ndi cat es t he rbhbt nokshi pybebnsenlt Heomettedimig ropeggescpradd -t he
fundanental frequency conponent of a reproduced signal when a signal is
reproduced at a | ocdt legichfl checuddcleusdntas 2 I9nttehiad rAY sk be Hsed
conponent has a nmaxi mum val ue at a recording frequency 404 | ower than that

when reprodlucediBftene PfathecBACEPPIQE SESOENE 2f LdqlidRc ¢ FORAMEEEaneS ¢ of
the recording track width. Therefore, to make the position error checking
25 signal as IaFBEFtégnp8§§i Fereg &%ffequency of a z a ~uN z002 - 19
posi LLen error checkd BRlLern s igl s e LSmsnandle o Fl. S 1o
18. A signal Ofa&@ﬁs for recording position error checking pattern on
magnetic tracks on the data disk 3 and the
10 constitution thereof. The recording track mainly
comprises a conventional servo area 201 for recording
embedded servo information, an ID area 202 for
recording identification information of each data, a
data area 203, and an area 204 for recording position
15 error checking pattern.

At the top of the area 204 for recording position
error checking pattern, an address pattern 301 for
checking position error indicating the start of the
area for recording position error checking pattern is

20 arranged. This pattern is recorded beforehand when an
apparatus 1s manufactured in the same way as with the
servo pattern in the servo area 201. The pattern may
be any pattern. To detect the start of the area 204

for recording position error checking pattern more

25 surely, it is desirable to select a pattern which does




5 preanplifier 6 is inputted to an address pattern detection circuit for
checking position error 501 and a switch circuit 502. When a positi 3 iUN?&DZ
checki ng address pattern is detected in the address pattern detection
circuit for checking position error 501, a 10 trigger signal is sent to the
switch circuit 502 and the pattern gegﬁﬁqﬁion circuit for checking position
error 20 after a specific time respectively. The order of ranges 303 for
recordi ng position error checking pattern of the adjacent tracks and the
data track is 15 decided for each track beforehand and the information is
inputted to the address pattern detection circuit for checking position
error 501 fromthe m croprocessor 12. According to the order information,
when the magnetic head reaches the range 303 for 20 recording position
error checki ng patt exnsof iratheotethedkdf magnétizght cadpatéetnt racks, a
trigger signal is sent to the switch circuit 502 and when the magnetic head
reaches the ranget883l¥orerecdrdi Ay pbsi 8Rr6A eredr checking pattern of the
data track, a 25 trigger signal is sent_to the pattern generation 2 8 JUN
Z002 - 20 circuit FBENCREERPAGYPSSICOEEHEr FGta20 thth e SSRFELY pattern

detection circuit for checgkin ositi.on err.or 501 has a counter, circuit and
when each range°§8§anPnréEoFgFESHBS§iﬁpﬁﬁdéFFggyb%&%ﬁ?ﬁg%gepgéﬁgﬁﬁsends, a

trigger signal is. sent the switch.circuit 502, an amlit urin
cirggit 507, anHaFEErBabﬁérﬁoﬁeﬁkFg 87 BPPEGTF § ﬁﬂ%g%? ﬁéggbgﬁgfon e?ror
20 to notify th n LM h eti r.eac t he e 303
for 10 recoydipghgogfgﬁg%QnggﬁggﬁépEngg%a%F E%%%%téaghggik?hewggﬁgcent
tracks, the switgh saaelaggf gg%tt%%ﬁewgs £bhe chiel-89ely $odNdion eriWd Ghed to

the continuity state only e period that the position error checking

pattern is reprgduegdegandckBput sigd td5 thepbediesed rSirghajest 303 drirect or
circuit 503. The detector circuit 503 selects only the fundanental

frequency conpogpesabréintyhgoposibnorreptrorheké&dkiongasitgrral cefndthenputs it to
the anplitude measuring circuit 504. 20 The anplitude neasuring circuit 504
detects the nagaidfadentf trhekbunddnmehealateedquendy dchepemepsradfus he
position error checking signal and inputs the anplitude detection result at
the end tine of enhersatibe B@3ordingedofé pd Posittiion emer GHaimy 25
pattern to a circuit for judging position error 2 8 JUN 2007, - 21
recordi ng 505 aBahfexnj aBeknet FA6R Pésithitoka&iggna103 AW &SR %%r j udgi ng

posLLLon error Lecetd: 1o 205, copares.t he aLgnal, caneepanding 40 0f
I oropr0esS0r Lhtihlekbecahane s (26K A Lo sualq e i proun
15 case of the range 303 for recording position error
checking pattern of the adjacent tracks.
While the magnetic head passes through a gap range
304 which follows the address pattern 301, the pattern
generation circuit for checking position error 20 is
20 started in the case of the recording mode of position
error checking pattern and the preamplifier 6 is
switched status from recording to reproduction in the
case of the detection mode of position error recording.

Fig. 3 shows the relationship between a recording

25 current and the track width of a recorded




larger, recording inhibition signal is sent to the mcroprocessor 12 apg JUN 2007

_ Subsequent data recording is 10 stopped. The switch circuit 502 and the
detector circuit 503 in this block diagramare installed so as to
accurately convert the adjacent track position signal fromthe position
error checking signal. Since the 15 quality of the position error checking
signal is high, the two circuits nay'b%3dhitted. Fig. 6 is a block diagram
showi ng the pattern generation circuit for checking position error 20.
There are two switch circuits 601 and 602 in the 20 pattern generation
circuit for checking position error 20 and both circuits switch which one
of two input signals is to be outputted by a control signal fromthe
address pattern detection circuit for checking position error 501. 25 The
switch circuit f@4neenkzaelisnapaeterti.ngWwhe’ ghdUNe20Bing22urpentern. In
the data area, the switch circuit 601 selects a data signal and when the
magneti ¢ head r éacheaskhe taergarad3 chowhiedordhiengngmostticontie¥dr checki ng
pattern of the data track, the switch circuit 5 601 switches it to a signa
from an oscill atiotegisicy exe@@dandhatpmesdssany v precmpling eks 6. The
swtch circuit 602 controls the recording current level. In the data area,
the switch circePresd2aselféct &5t e BEEGCA HGrddhaemvWarevieron orhqidiza
recordi ng and when the magnetic head reaches the range 303 for_recordi ng
position ePror EREcREnGHFalPERtIC the t%PQQQiﬂ€Yt$%P%ﬁﬁ??éi%ﬁ?@nﬁqeGOZ

switches it to the recording current |evel.,for recording ositi.on error
checki ng patter H‘agﬁﬁtilﬁpglle?%i £0CE SARES S5 Emd) i]ﬁsedl%’. %%ntﬁ%%k range 303

f di [ ' ter. - , th
ol tch ci routt SAROEaR 602 S LR B A DT TR Tecrting

current |evel for data recording 20 respectively again. Fig. 7 is a draw ng
showi ng the arrangenent of areas for recording position error checking

pattern in nagnetic Ftirgqc@ WAL e datst Lirsdd ovderadgdefie ivnhgto | D area 202
in the magnetic tracks. Also in this case, in 25 the sane way as with Fig.
2, a servooar ear&brddndataa posd tB oHe R chetkirgy qeati2rn aivd wime area for
recording position error checking pattern 703 are arranged in the nmagnetic
tracks. It is assmaed 3tiBatforheacelratirgnsivgil wifort e posicherkoigt he area for
recording position error 5 checking pattern 703 with the adjacent _tracks
and the constit peitéerm fioid ey &re thfe amrange v sHRANE$POFEHRI 2 and
t he nunber of areas for recording position error checking pattern_ 703 for
one round i s de€N@EE™y ihéefak® KandhaeaLhatattioit i FererRl 202%9 |n

this enbodinment, as a .circuyit conftitutipn.necessary to realize the circuit

for preventing FEGGRAT &cR'S &06H & ﬁtj)solftlt%_eiﬁ%%’énfh?%ﬁ?i%?t,:t%ﬁnexarrpl e
Circui t o8 15 HOBKEng POl PGS dor S o e chee ta%he

magnetization pattern of general data is recorded

using the characteristic shown in Fig. 3. By doing

this, the leakage amount of this position error

checking pattern into the adjacent magnetic tracks

20 increases and the amount of position error can be
detected more accurately.
Following to the range 303 for recording position
error checking pattern, the gap range 304 is placed

again and the track is returned to the data area 203.

25 While the magnetic head passes through the gap range




conventional magnetic disk circuit is explained. However, if a const%hqthmz
has a function to be realized in the two circuits, there is no need

i ndependently install it. Namely, the preanplifier 6, 20 the read channel
circuit 8 and the m croprocessor 12 may have the whole or a part of the
function. In this enbodi nent, an application exanple of the circuit for
preventing fromposition error recordi of the present invention to a
magnetic disk unit is 25 explai ned. However, the present invention can be
2 8 JUN ?2.00'1 - 24 applied to an information auxiliary storage apparatus
such as an optical disk in addition to a magnetic disk unit using the sane
constitution. ~ 8 JUN - 25 THE INVENTION CLAIMED I'S: 1. An information
storage apparatus conprising a disk nediumsetting data recordi ng areas
along a pluralitg4oftheacksoecdingntuireahky iar samngetieda flread thef aretr ecor di ng
and reproduci ng data on tracks of said disk nmedium an actuator for noving
said head to a detueeflotrpokianongesapd phecklinpy pef teracks, tae el ectric
circuit for controlling recording and reproducing, and means for detecting
t he di stance froengpad petovdédenfighethzat FEFOpALNS-n on sai d adj acent
tracks in the radial direction detecting already recorded signals of

adj acent tracks dur TR§ @&€asr éfdr diokg ¥ oA IhRITEtiBh Kidtfage appar at us
according to 15 Clajm1l, wherein said apparatus has control ns far

st oppi ng the reﬁg?g#h@goB@FEFFBno Eﬁes &adéféfge&nﬁigﬁg c 8% T er
than a specified.val ue . information staora pparat us .accordi.ng to
Claim2, wherei ﬁdgﬁfﬁngpgﬁf’lf gdVal ﬁ%rl&‘?gé%t Wi g F% % Oproée’r%giot Sathgai d

recorded magnet g\ﬁét z':gpceﬁgg%ﬂtgalsa&qe@@ii%e@oi&m%s WBan ke aergmldy.

reproduced. 4. An intformation sforage apparatus according to

However, the range 303 for recording position error
checking pattern among them is arranged by shifting

10 from the range 303 for recording position error
checking pattern of the adjacent tracks so as to
prevent the demodulation operation of the adjacent
track position signals and the recording operation of
the position error checking pattern of the data track

15 from being generated at the same time. Furthermore, it
is also possible to shift and arrange the ranges 303
for recording position error checking pattern of the
left and right adjacent tracks and detect the distance
from the recorded magnetization patterns of each side

20 of adjacent tracks independently.

The magnetic head 4 may comprise a separate

element of a dedicated recording element and a
dedicated reproduction element. In this case, both
elements are arranged at separated locations in the

25 circumferential direction, so that in consideration of




Caim 1, wherein dedicated areas recording a dedicated recorded 28 JUN 2002
. magneti zation pattern for detecting the 25 distance fromsaid recorded
magneti zation pattern on 2 8J UN 2002 - 26 said adjacent tracks in the
radial direction are provided at a plurality of |ocations on the sane track
as that of said data recording areas. .5 An information storage apparatus
according to 5 Caim4, wherein said paratus detects said dedicated
recorded nmagneti zation pattern on the adjacent tracks during data recording
and records said dedicated recorded nagnetization pattern in said dedicated
areas on said track at the same tine. 10 6. An information storage
apparatus according to Claiml, wherein a single repetitive magneti zation
pattern is used for a signal for detecting the distance fromsaid recorded
magnet i zati on pahéednsbansai beadpevenhet edekenics,t hber adnglesdiddéctfioon. 15
7. An information storage apparatus according to Claim®6, wherein the
recordi ng frequeaegrdingabdsitéondedrpat chenkisgwaliternhereangeahoes
0.5xFp to 2xFp for a recording frequency Fp when the fundanmental frequency
component of a FephddtieeBrsVE§Ral the Qémﬁéﬁgﬁﬁiéﬂ.OQ?rAﬁlpﬁfQﬁnébﬁon st or age
apparatus according to Caiml1, wherein when_recording a signal for
detecting the d?@?gﬁéﬁtfFBﬁFEaPBSF&&BPdé&gﬁﬁéﬁeFP?aFPgnrﬁ&ngﬁﬁgon sai d
adj acent t%acks in gpg rad%a girecgkgn a 2% recar. i.n CU%E%Q% B%rger t han
that at geheral “AaFa 13 8L 16RC28651519% SFELE: GPRG e PPS 548d° 9. An
| nformation StofAgeqapRagalug RecAr kool gl atherel Balhe cigages for
recordi ng said dedi cated recorded magneti Zation pattern in said

) As a result, the ranges 303 for recording position

error checking pattern may be arranged so that the
left and right adjacent tracks are overlapped with

10 that of data track in the circumferential direction.

The number of areas for recording position error

checking pattern during one round of the magnetic
tracks is decided by the frequency characteristic of
position error. Namely, when there is the possibility

15 that the bandwidth of position error is wide and the
amount of position error greatly changes for a short
time, it 1s necessary to increase the number of areas
for recording position error checking pattern and
conversely when the bandwidth of the position error is

20 narrow, a small number of areas for recording position

error checking pattern is acceptable.

When the number of areas for recording position
error checking pattern is reduced, it is necessary to
set a slightly small threshold value with some margin

25 because there is the possibility that the amount of




5 dedicated areas are shifted and arranged in the circunferential direction
. for said track and said adjacent tracks. 10. An infornation storadkf JUN 2002
apparatus according to Claimb5, wherein said dedicated areas coincide with
10 the adjacent tracks in the circunferential direction. .A3u. AYU . A&F. A&A
, . A9e. A. Ah. AR. AA@ A& Ah@ AU, . AF Y. A A&( . A, . A Ah. A A .A . A ANF.AY
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position error.

Numeral 401 indicates the relationship between the
recording frequency and the fundamental frequency

25 component of a reproduced signal when a magnetic




109& ()-s109% ()-u 4dE _= 110! )nlO% ()- (109% ()-, &3"109%& () -
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pattern of a single frequency recorded on a data disk
is reproduced at the center of the track. In the case
of magnetic recording, when the magnetic head passes
on the magnetization reversed portion on the data disk,
a single peak type (or dipulse type depending on the
recording and reproducing system of a perpendical
magnetic recording method) signal is generated and the
other portions are almost constant level signals.
Therefore, when the recording density is sufficiently
low, most of reproduced signals are constant level
signals and the fundamental frequency component of the
reproduced signals is extremely small. As the
recording density increases, the fundamental frequency
component of the reproduced signals increases. When
the recording density increases further more, the
reproduced signals interfere with single peak signals
with opposite polarity reproduced from the
magnetization reversed portions before and after in
waveform. In magnetic recording, when the single peak
signals reproduced from the magnetization reversed
portions before and after interfere in waveform, the
signal amplitude reduces because the polarities are
reverse. Therefore, as the recording density increases,
the fundamental frequency component of the reproduced

signals reduces. (Even in the case of a perpendical
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magnetic disk generating a dipulse type signal, the

same characteristic is shown.)

Namely, at some recording frequency, a condition
that the fundamental frequency component of a

5 reproduced signal is maximized exists. This frequency
is occupied by the structure of a magnetic head, the
j magnetic characteristic of a data disk, and the
spacing amount between the magnetic head and the data
disk.
10 Numeral 402 indicates the relationship between the
recording frequency and the recording track width when
a recorded magnetization pattern of a single frequency
is recorded on a data disk. Generally, when the
recording frequency increases, the recording track
15 width reduces.

Numeral 403 indicates the relationship between the
recording frequency and the fundamental frequency
component of a reproduced signal when a signal is
reproduced at a location off the track center. In this

20 case, the component has a maximum value at a recording
frequency 404 lower than that when reproduced at the
track center due to the frequency characteristic of
the recording track width.

Therefore, to make the position error checking

25 signal as larger as possible, the frequency of a
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Fig. 5 is a block diagram showing the circuit for
checking position error recording 18. A signal of the
5 preamplifier 6 is inputted to an address pattern
detection circuit for checking position error 501 and
| a switch circuit 502. When a position error checking
address pattern is detected in the address pattern
detection circuit for checking position error 501, a
10 trigger signal is sent to the switch circuit 502 and
the pattern generation circuit for checking position
error 20 after a specific time respectively. The order
of ranges 303 for recording position error checking
pattern of the adjacent tracks and the data track is
15 decided for each track beforehand and the information
is inputted to the address pattern detection circuit
for checking position error 501 from the
microprocessor 12. According to the order information,
when the magnetic head reaches the range 303 for
20 recording position error checking pattern of each of
the left and right adjacent tracks, a trigger signal
is sent to the switch circuit 502 and when the
magnetic head reaches the range 303 for recording

position error checking pattern of the data track, a

25 trigger signal is sent to the pattern generation
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The address pattern detection circuit for checking
position error 501 has a counter circuit and when each
range 303 for recording position error checking

5 pattern ends, a trigger signal is sent to the switch

circuit 502, an amplitude measuring circuit 504, and

| the pattern generation circuit for checking position
error 20 to notify the end timing.

When the magnetic head reaches the range 303 for

10 recording position error checking pattern of each of
the adjacent tracks, the switch circuit 502 receives
the trigger signal, is switched to the continuity
state only for the period that the position error
checking pattern is reproduced, and inputs a

15 reproduced signal to a detector circuit 503. The
detector circuit 503 selects only the fundamental
frequency component of the position error checking
signal and inputs it to the amplitude measuring
circuit 504.

20 The amplitude measuring circuit 504 detects the
magnitude of the fundamental frequency component of
the position error checking signal and inputs the
amplitude detection result at the end time of the

range 303 for recording position error checking

25 pattern to a circuit for judging position error
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The circuit for judging position error recording 505
compares the signal corresponding to the threshold
value for judging position error recording from the
5 microprocessor 12 with the adjacent track position
signal. When the amount of position error
] corresponding to the adjacent track position signal is
larger, recording inhibition signal is sent to the
microprocessor 12 and subsequent data recording is
10 stopped.
The switch circuit 502 and the detector circuit
503 in this block diagram are installed so as to
accurately convert the adjacent track position signal
from the position error checking signal. Since the
15 quality of the position error checking signal is high,
the two circuits may be omitted.
Fig. 6 is a block diagram showing the pattern
generation circuit for checking position error 20.
There are two switch circuits 601 and 602 in the
20 pattern generation circuit for checking position error
20 and both circuits switch which one of two input
signals is to be outputted by a control signal from
the address pattern detection circuit for checking

position error 501.

25 The switch circuit 601 controls a recording
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selects a data signal and when the magnetic head
reaches the range 303 for recording position error
checking pattern of the data track, the switch circuit
5 601 switches it to a signal from an oscillator circuit
603 and inputs it to the preamplifier 6.
) The switch circuit 602 controls the recording
current level. In the data area, the switch circuit
602 selects the recording current level for data
10 recording and when the magnetic head reaches the range
303 for recording position error checking pattern of
the data track, the switch circuit 602 switches it to
the recording current level for recording a position
error checking pattern and inputs it to the
15 preamplifier 6.

When the range 303 for recording position erxrror
checking pattern of the data track ends, the switch
circuits 601 and 602 switch to a data signal and the
recording current level for data recording

20 respectively again.

Fig. 7 is a drawing showing the arrangement of
areas for recording position error checking pattern in
magnetic tracks on the data disk 3 when there is no ID

area 202 in the magnetic tracks. Also in this case, in

25 the same way as with Fig. 2, a servo area 701, a data
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area 702, and an area for recording position error
checking pattern 703 are arranged in the magnetic
tracks. It is assumed that the relationship of the
position of the area for recording position error
5 checking pattern 703 with the adjacent tracks and the
constitution in the area are the same as those shown
in Fig. 2 and the number of areas for recording
position error checking pattern 703 for one round is
decided by the same standard as that shown in Fig. 2.

10 In this embodiment, as a circuit constitution
necessary to realize the circuit for preventing from
offtrack recording of the present invention, an
example that the pattern generation circuit for
checking position error 20 and the circuit for

15 checking position error recording 18 are added to the
conventional magnetic disk circuit is explained.
However, if a constitution has a function to be
realized in the two circuits, there is no need to
independently install it. Namely, the preamplifier 6,

20 the read channel circuit 8, and the microprocessor 12
may have the whole or a part of the function.

In this embodiment, an application example of the
circuit for preventing from position error recording

of the present invention to a magnetic disk unit is

25 explained. However, the present invention can be
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applied to an information auxiliary storage apparatus

such as an optical disk in addition to a magnetic disk

unit using the same constitution.




+10%4&' ()-S " g *)aaa}[: YNCF
S110%s& () -, ! h&L0%InUmE' () - & M &LO0UKSKS5& () - & | &L0UYY&' () - & 10%%b& (28 @m}w
& ()-acc%dydd e!e}[<1C 10>3z 10%&' ()-!>3z 10%cnc& ()-1 Y110%& () -
F109%& ()-,!'] '10% N ~& ()-,! 110%5& ()-,!e"e#tele8ef fggEC
10!10%HH&'()-!F%iO%FF&f()-!<%10%K<&:§%&?lQ%H& ()-& nl0%& ()- 10
10gg8hhiiiizX9.C 1031 10%& ()-f!s31
10%HsH& ()-f)3"109%4& ()-!]1)3"10% | & ()-'y!10%H& ()-3 !'g! 10%H& () -3
109 ()-9109%& ()-S&ML0%b& ()- 10 10' kUkkkk Il aBKC 10F "z10%& ()-F
109 ()-"109%& ()-F &10%& ()-F 3109%& ()-!"10%5}5& ()-11 mM nmm} r<KC
10!'spql"10% 5 5& ()-/10%& ()-F -10%& ()-F )z10% ()-! $y 109%65& ()-! $y
10%&' () - nnNNNNNBYEQINUVERTIOWCERLAIMEDF IB0% (& () - @D10%a&' () - & nll0%@&' ()- 105
105 1058! 10%&' ()-oppgqrs}[9_@10!|"!'10%& ()-G !['110%& ()-G
s! 109%@& () -T!s! 109&1(:) - AL LnOv@Rat )o@ St 20ERaPPAGHSHUSS SOTDIT-Ls@p0le Y
&L0%&' ()-:10% ()-L mo% ()- 10@10@ 10@®3! 10%a& ()-!a93! 109%& () -
tVVytZt{t|ttttbélfblw?dlum setting data recording areas along a
plurality of tracks concentrically arranged, a head
5 for recording and reproducing data on tracks of said
disk medium, an actuator for moving said head to a
] desired track among said plurality of tracks, an
electric circuit for controlling recording and
reproducing, and means for detecting the distance from
10 a recorded magnetization pattern on said adjacent
tracks in the radial direction detecting already
recorded signals of adjacent tracks during data
recording.
2. An information storage apparatus according to
15 Claim 1, wherein said apparatus has control means for
stopping the recording operation when said detected
distance is shorter than a specified value.
3. An information storage apparatus according to
Claim 2, wherein saild specified value is set within a
20 range that said recorded magnetization pattern on said
adjacent tracks can be normally reproduced.
4. An information storage apparatus according to
Claim 1, wherein dedicated areas recording a dedicated

recorded magnetization pattern for detecting the

25 distance from said recorded magnetization pattern on
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said adjacent tracks in the radial direction are
provided at a plurality of locations on the same track
as that of said data recording areas.

5. An information storage apparatus according to
Claim 4, wherein said apparatus detects said dedicated
recorded magnetization pattern on the adjacent tracks
during data recording and records said dedicated
recorded magnetization pattern in said dedicated areas
on said track at the same time.

6. An information storage apparatus according to
Claim 1, wherein a single repetitive magnetization
pattern is used for a signal for detecting the
distance from said recorded magnetization pattern on
said adjacent tracks in the radial direction.

7. An information storage apparatus according to
Claim 6, wherein the recording frequency of said
recorded pattern is within the range from 0.5xFp to
2xFp for a recording frequency Fp when the fundamental
frequency component of a reproduced signal is
maximized.

8. An information storage apparatus according to
Claim 1, wherein when recording a signal for detecting
the distance from said recorded magnetization pattern
on said adjacent tracks in the radial direction, a

recording current larger than that at general data
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dedicated recorded magnetization pattern in said
5 dedicated areas are shifted and arranged in the
circumferential direction for said track and said
! adjacent tracks.
10. An information storage apparatus according to
Claim 5, wherein said dedicated areas coincide with

10 the adjacent tracks in the circumferential direction.




