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PCT/ GBOL/ 05770  CONTROL METHOD FOR A RECORDI NG DEVI CE Field of the 29 JUN 2005
invention wihe/gmement invention relates to a recordi ng devPCEGBOLOS725 a
hard disk drive, a controller and a control nethod for a recordi ng device,

and in particular has applications for feducing or preventing
of such a device arising fromel ectromagneti c wave noi se. BacH HIE’@ MF
wel I known, feedback control can be used for head positioning

recordi ng devi ce such as igg@a'bgué“nﬁ{?ng%ﬂ @omoﬁﬁyf‘mﬁecor di ng ntl@&¥m i s
I C,

rotationally driven. To be nore speci posrtional “Tnformation (servo

pattern) recorded on the kegsiodi MerutE For i vkcarbNaCorvreg I €ad M‘Eﬁﬁmmlﬂmmun

to identify a current position. A hard disk controller feeds
devi ati on between a target address (target position) and the

position to a seryo gontroller, which calculates driving currents *PE2he
i nput t ed ré—g—é?gr?é—gé}r?—'ﬁ'ﬁ‘? S5 or in order to elininate the deviation. The
voi ce coil motor drives an armaccording to the inputted driving currents

to change the position of the head placed at the end of the arm |If such a
f eedback | oop fimceiesast properily, relhbee tthea regdrdingf dgviignetichoas =hiatdar get

post Lion (gt ask.g0d caslo ) ghy (oLL DG e et Lo Lo, arget Eack

(or a cylin reading or wWriting ormation vira“t

I'f the head peeficusr dasliapblidaddem: SUE keadety EXtiRElaitihgNRAtuRefighe ofbei Ng
positioned to followthe target track, a nornally functioning servo system
det ects t FECHi & O8V b esitiggatropnelacsapnagneint Wate mhésctead position

Backaground

As is well known, feedback control can be used for head positioning
in a rotary recording device such as a hard disk drive in which a
recording medium is rotationally driven. To be more specific, positional
information (sexrvo pattern) recorded on the recording medium in advance is
read from a head to identify a current position. A hard disk controller
feeds back deviation between a target address (target position) and the
current position to a servo controller, which calculates driving currents
to be inputted to a voice coil motor in order to eliminate the deviation.
The voice coil motor drives an arm according to the inputted driving
currents to change the position of the head placed at the end of the arm.
If such a feedback loop functions properiy, then the head is followed to
the target position (target address). After following the head to the
target track (or a cylinder), reading or writing information via the head

is enabled.

If the head receives a disturbance such as an external impact before
being positioned to follow the target track, a normally functioning sexvo
system detects the disturbance to automatically control the head position
including takéng account of the disturbance. However, 1f the head follows

the target track and receiveg a disturbance such as an external impact



i ncl udi ng taking account of the disturbance. However, if the head ng)IJUN)Z@
the target track and receives a disturbance such as an external i npact é)
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witing is enabled, reading or witing ig perforned in a state where the
head is off the track (off-track state) In the case of a read operation, it
fails to read and so perforns the read operation again. However, things
are not sinple in the case of witing. To be nore specific, information

may be Wijhh&asoIEWReLe RhBEly bhaR10Ng IhentBi St ridaGk QN whisgh {4 should

originally be witten - in an‘internmediate regi on to an”adj acent "track or
witten om?efqmedadda aceyste wlreerekthenh@.dsmpmf|fn1;ms|tmgckm(nne-rtraw|sﬁ;at1@ to the

adjacent ra K in a superl 0osi n n i's unacceptable since it
elininate SPPE °§at £°5F H?Ea%‘g’]“n?é‘ntfailrsaﬁﬁ repf FPiRATEOMRS £Fhigeadt a
to the i moﬁéf&@bﬁ‘té:‘ga&ﬁg' Fwe K Cgninks @r&fﬂ&ubimﬁlg i2adea0d S0r | 2ads, r?tal s

reading errors later. In recent years, Information processing term
havi ng a Teooparmare apie ot ifcy niMficonatriepreyebd edibyena sposwhabé eothet aphnne and a
per sonal jﬂiégﬁital assi st ant hav&‘becorre wi despread. I n these apparatuses,

t

el ectroma BFIRRVEETR R PRt b PP IghPE iR nahba kst TRiEE S ieARi & use.

Fr equenci qgt&fmeah@cer 2dd Aledo ALl -RBRIRELAC WRKAT Lah SR el Loy th,gt band
800 MHz to 1.5 GHz, or higher frequencies. The frequencies ha rd)

recent yeézlrsclt énde te(wpb@mpnenwswmgm n Waétorad amodewedlrncencrigasiesini a handl ed
informati %n cont ent_ _and {eases i f users. According to

experi ment’s an&'p?sel\ﬂge‘\?\%mby %c\fgg?bc}rgss’cﬂcet ﬁte 3?‘8’3@?9 PHIERRY 872 Chere

are cases twbed@acéliteciaxian af faagicioh, Rirghidy egueneyr@ndnr dVivdhi fieeldion
el ectromagnetic waves radiated from t hese appar at uses, the head

posi ti oni Hgk&h it H& &t erdment yesferndne? tlea@ﬁ)épaﬁaﬁnnae@@nes lanst abl e enough
to wite the information off the desired track. Related to this problemis
the .trend in recent years towards decreasing track width and the need for
hi gh- pr eci si on thesadtepoSidairoN i®G6Em8Llorf PEodtisghey t'éeﬁﬂ{adisnlganQgsei ty of hard

disk drives. Wth such a background, the above described problem of the
communication function represented by a portable telephone and a personal
digital assistant have become widespread. In these apparatuses,
electromagnetic waves are radiated from the apparatuses when in use.
Frequencies of the radiated electromagnetic waves are often in the band
800 MHz to 1.5 GHz, or higher frequencies. The frequencies handled in

recent years tend to be increasing in accordance with increases in handled

information content and increases in the number of users.

According to experiments and reviews by the inventors of the present
invention, there are cases where, due to an effect of high frequency and
high field electromagnetic waves radiated from these apparatuses, the head
positioning on the aforementioned write operation becomes unstable enough
to write the information off the desired track. Related to this problem is
the trend in recent years towards decreasing track width and the need for
high-precision head position control for higher recording density of hard
disk drives. With such a background, the above described problem of the
effect of the background electromagnetic waves on the head position

control is becoming serious.



effect of the background el ectromagnetic waves on the head positi %97 N 2005
control is becomng serious. 2 9 JUN 2005 WO 02/054400 PCT/ GB0O1/ % @
‘The i nventwo092/0%440(he present invention have inferred that PRT&GBROSHIDem

ari ses because the el ectromagneti c waves, caused a circuit pattern and
wiring of a servo control systemto induce high frequencies, which
adversely effects the servo system The above-nentioned probl em of
occurrence of off-track witing nay lead to a situation where, if a user

is operating a rsonal _co r ' : [ I hone,

i nformation st g'?,gd&?rﬁ@\-[%% %@;;{%@ r\ggglld‘?ﬂilég&%%ggﬁﬁte?r#?%%a Itgﬁla‘t'er%g‘ggd. it is
t heor et i CakbyLdn0asidek hedaysdTtlie N eabraagfidicnegret caiseave cishiid! datferhhe
hard di sk drive perfect, to prevent the above-nentioned unstableness of
the head pBdivirdpy mf BysesveoRbrRigAErtad hR‘educe Bl freauensdes e @hich

el ectroma I C Y ' | i frigult [ tol | as wel |
as in ter%és% E’etl me%gg?ds%%v%?ggdgﬁ}:%“adﬁge?iag% g%@ﬁ% %rg%%ﬁ érf s and the
i ke of t eBchaventdaifr of G-abadievsishigehde dedy tocnduetdnienpadidie, Howewssr, |t
has been found that, as a ground is not conpletely established, the shield
f unct i ons {FnReFaing pKRETEORBICAMRUSRT AtLdANERIEIRE S8 cHREaFIPealieiarhere:

t her ef romiﬁgmﬁigg%toﬁt&ogg-‘%&n%%%ngg Prehle )y &Qﬁtéﬁ%ﬁéf@%%ﬁ%@q

information wite operation el ectromagneti c waves I'n of f-track
state can also occur in witable rotary recording devices other than a

hard disk drive. To be nore _specific, it also occurs in a witable optical
or optical magrét i? teporelderl Y RePs48l Db R IEN/ B aftP P ABeEER ¥2%fd so on.

Moreover, imd 3 (U A%% aPGCUksdd) pEPRIIO! c PE-LARPL LG 35OR-ABEL 8Re@N, WHI Ch
require precise work. Summary of the invention According to a first aspect

of the i nueataldenesdher echeshegrdoyodiedoaing by crldrngpmdendtde Waneisng Howanse.f ar
detecting el ectromagneti c waves whi are._ex eg ti(r)nptl'uave an effect on

h @ ect
posi ti oni ﬁ@rfﬁcq ﬁ%?) T?Q§ﬁtﬁﬁiwﬁv?mfhgeld is diff?eé&t o] ement in reality,

as well as in terms of the coste involved.

In addition, personal computers and the like often have their
cabinets shielded by conductive paint. However, it has been found that,
as a ground is not completely establighed, the ghield functione instead
like a radiation antenna and secondary radiation therefrom causes the

above-mentioned problem.

The above-mentioned information write operation by the
electromagnetic waves in the off-track state can also occur in writable
rotary recording devices other than a hard disk drive. To be more
specific, it also occurs in a writable optical or optical magnetic storage
such as CD-R/W, DVD and MO storages and so on. Moreover, similar things

occur in control of robotic arms and so on, which require precise work.

Summaxy of the invention

According to a first aspect of the invention, there is provided a
recording device having means for detecting electromagnetic waves which

are expected to have an effect on positioning of information writing
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el ectromagneti c waves are detected by the above described neans, wite
‘oper at i onsWr03/05448¢ | nfornmati on witing apparatus to a red®STdEBL/OFEEI um
are interrupted, As this configuration iFhi bits wite operation in the
case where the el ectromagneti c waves woul d have an adverse effect, it can
prevent the el ectronmagnetic waves causing witing in an off-track state so
as to avoid a situation where information recorded in a hard disk drive is

uni nt ent | Raldatyer 4RH: o C0f b Behab Ao ICLENL Y LIRS AL IligePr esent

invention, there is provided a te ogy capable o evi ng superi or
recor di ng degetibalii héang, cudne wpdestivhe Riohettie ahfidvimgbidn @gltdngyapparatue
el ectromagneti c waves. To be nore specific, the invention can mtigate or

prevent tf8 HrisGPEMTS "GP Feal ke RF IRy Ahdets nefiEgrationotnkinghe
frequency w@&.@é:to'bgpm'%ﬁ_t 1€ £ndaNs8S - yreBe at%‘f@ &ie%@ro&%gﬁit:m%gxtréso@:ogfd" hgl}gvalnde :

technol ogy for preventing occurrence an acci when positioning of
roboti c ardverseotfifgct, chntcan|grederapphs &l st domagmerd c Linsieabdmisthie wrdt high
frequency, el ectromagneti c waves. A preferred enbodi nent of the present

i nvent i on ‘BatP BESTERCK B 2P 1A BYRID A FSMaFIPY BRI MR e conpri ses

a rotary recofdliangn MPALHMERE arife Ak didige LAVQLIRL) PaseliEans for witing
information to the rotary recording nedium neans for detecting

el ectromagneti c waves, neans for, in the case where the strength of the

el ectromagnet i gxﬁwav S det ectgd b¥ t&Ee . means for detecting exceeds a
~ predet erm ned CAFFEHEEAE® PARTHTEET FI°RERPHY Ofofhe RECTSTEOHHERF ATt 5P¥fe
rotary reegrghiigas®d YBnabhsoyeataiboss dehartih%bhe & ecidQupgnetic waves
can be placed close to a control circuit for cControlling the Totary
recor di ngrddldbddity even wdeendleosifeet odveigmdréqenrpteeytraegnsatiingwatas. ce.
Al so, theTgek?ns for de%,ect' ng el ec?_romagneti c waves can include_ a

p

conduct or ~palt &PRE oIPe5T 15 i IREAPVERFI TRy BB AP L8R AT BReERMR tBF RARER 16r the
encl osur egfwxaeueﬁritih@eme@flCiustéirfe@@totfemibhpﬁﬁécﬁ%ﬁb} ¥1EAMRbgRr @ |1 near
regli on anad an area
g waves. In addition, the invention can provide a technology for preventing
occurrence of an accldent when positioning of a robotic arm or other

controlled apparatus becomes unstable due to high frequency

electromagnetic waves.

A preferred embodiment of the present invention can be described as
follows. A rotary recording device comprises a rotary recording medium for
recording information, means for writing information to the rotary
recording medium, means for detecting electromagnetic waves, means for, in
the case where the strength of the electromagnetic waves detected by the
means for detecting exceeds a predetermined threshold, inhibiting writing

of the information to the rotary recording medium.

The means for detecting the electromagnetic waves can be placed
close to a control circuit for controlling the rotary recording device or
in an enclosure covering the rotary recording device. Aalso, the means for
detecting electromagnetic waves can include a conductor pattern of a
printed wiring board or an antenna provided for the enclosure. Moreover,

the conductor pattern preferably comprises a linear region and an area
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the linear region, the area region having a shape of a square, a

‘rect angl e, W@ @@spi00a circle, a doughnut or the |ike, whiclPGTAEBH/OMMt h

| arger than that of the linear region. in addition, the conductor pattern
can be surrounded by a ground pattern of®the printed wring board forned
in the sane | ayer as the above described conductor pattern, the ground
pattern capabl e of covering the wiring included in the control circuit
formed in anot her Ia%/er of the printed wiring board. Another aspect of the
i nvent i on*RFIRR ERegteb P e ARt IRfdt R0 inpar, BRUPRI rdied@tAc Eegighdhaving a
addition Lhed BY GILLOILS, S SRARLAR) G (Bnfl 2MBERAD SNeBharhlBENMle Ofike,
suppressing a control failure of a operation controller arising from high
frequencyvei@chaonughdth CavgaresharBrhef obDader 1 ptdaonragfionhe Ibr aiingsn, the
Preferred enbodi nents of the present invention will now be described in

mor e det af?f‘d‘ﬁwwtameﬁﬁmees‘b‘fﬁ%dﬁ Ph % BFRPEnRE 5™ He TAR BRI ng
drawi ngs iRy sbhraFE&es i 'tﬁeasaﬁngplay!egvﬁss bRV RGv A QN L e¥ AL exanpl e
of a hard disk drive that is an enbodi nent of the present invention;

Fi.gure 2 pstieror ode- sestiopeitevr eapatilet he degexiingi she dirirg dhcldgdriem the
viewed fromthe side; Figure 3 is a plan view show ng _an exanpl e _ of a
conduct or “BRYCEr FECBt G feEmed it ?%FB’EI&aH?%QFa?ﬁef BF L ‘é’irrjrflﬂg%laﬁﬁcti ons of
the hard disk drive that is an enbodi nent of the present invention; Figure
5is acircuit diagramshow ng an exanple of the electromagnetic wave

det ecti on circéhethe Lo XD0Be ABVENiQBE4N0Q01iE&sPET¢EREPY OBFHO! EPbgre 6 IS a

timng chart sllovvidng electric r._or_.voltage at. the [nai section in the

. : Tecord 4 é i gg¥%i th t

circuit dlagﬁﬁanP?r1e |%ﬁjr8n : n Q on e 1nveg lon is appl cabge to a
mechanism or a method of suppressing a control failure of a operation

controller arising from high frequency electromagnetic waves.

Brief Description of The Drawings
Preferred embodiments of the present invention will now be described

in more detail, by way of example only, with reference to the accompanying

drawings in which:

Figure 1 is a top view showing an overview of an example of a hard

disk drive that is an embodiment of the present invention;

Figure 2 is a cross-sectional view of the hard disk drive of Figure

1 viewed from the gide;
Figure 3 is a plan view showing an example of a conductor pattern;

Figure 4 1s a block diagram for explailning functions of the hard

disk drive that is an embodiment of the present invention;

Filgure 5 is a circuit diagram showing an example of the

electromagnetic wave detection cilrcuit;



Figure 7 is a circuit diagramshow ng another exanple of the 29 JUN 2005
el ectromagneti ¢ wave detection circuit; Figure 8 is a timng chart show ng
'vol t age (owOa206440€nt) of the main section in the circuit POTAGBEMGSTH
Figure 7; and Figures 9A to E are plan vi.ews show ng ot her exanples of the
conductor pattern. However, the present invention can be inplenmented in
many different fornms, and so it should not be interpreted by limting to
the described enbodinents. The sane el ements will be given the same
synbol s throug the,f n S talled DescriptioQ
Preferred Errbogbcl %ﬁ? s6h gaalrt %‘ﬁ)jl\%gl gh%%t gﬂé‘m‘é eqe REWicnE s 8’\:/evr°w g%? 8? %ﬁe
exanpl e Oﬁna&nh&’cﬁlloﬂllmktlﬁﬁ’ lcyﬁ:dihaaiagsaramnenmﬂemant of the present
invention. Figure 2 is a cross-sectional view of the hard disk drive of
Figure 1 viewed fromthe side. A hard disk drive | of this enbodi nent
conprises a rot t o5.di.n pegnetic hegd 3, a drive
4, m;n armb5 andﬁaxrpéf;%t@gd4 E%\ﬁuﬁggé%gardr%gb#[?egnr%%ﬁ]ételqcc é%co?d%]g medi um 2
i s rotati elaktyordphetdre WyveadspicRide cipdiia; for instance, and information is
recorded by utilizing magnetic action. The information recorded on the
magnetic recording medium2 is read by the nmagnetic head 3, and the
information is r€COr i fr ntlc head
3. in addition, ﬁ%ﬁge r?agﬁea??%nl%e%orél ng %lﬁ%@%%agr pog Iltegﬁél i ifor mat i on
(servo pamtaenreeqmim tiantRADc 028 5 4B ram 2nIF ibude 2008nd PCT/ GB01/ 05770 t her eon
in advance, which information is utilized to control a relative position of
the magnetic head 3 to the magnetic recording nmedium 2. The magnetic head 3

reads and writeaghplOLBRBEd @NaS pfes ¢k Le dnahoyeorrfQr M&g el recording
medi um 2. For instance, a GWR (SI ant magnet o ¥Jroetsfst?\}ae Q%ig’r@fe% of whi ch

val ue of F@Bﬁmt&ﬁcreatc;hamges due to magnetic

However, the present invention can be implemented in many different
forms, and so it should not be interpreted by limiting to the described
. embodiments. The same elements will be given the same symbols throughout

the following description.

Detailed Degcription of Preferred Embodiments

Figure 1 is a top view showing an overview of an example of a hard
disk drive that is an embodiment of the present invention. Figure 2 is a
cross-sectional view of the hard disk drive of Figure 1 viewed from the
side. A hard disk drive 1 of this embodiment comprises a rotary magnetic
recording medium 2, a magnetic head 3, a drive 4, an arm 5 and a printed

wiring board 6.

The magnetic recording medium 2 is rotationally driven by a spindle
motor for instance, and information is recorded by utilizing magnetic
action. The information recorded on the magnetic recording medium 2 is
read by the magnetic head 3, and the information is also recorded by the
magnetic action from the magnetic head 3. In addition, the magnetic

recording medium 2 has positional information (servo pattern) written



action is used. The drive 4 drives an end of the arm5 in a radial
direction of the nmagnetic recording nedium 2. For instance, a voi (Z@ e 1005
‘not or ( VCMvO ®/0se@ed. The nagnetic head 3 is placed at the ProWGBéI/OSI® ar m
5, and the position of the magnetic head 3 is noved by driving of the
drive 4 in the radial direction of the r?‘agnetic recording nmedium 2. On the
face of the printed wiring board 6, a conductor pattern 7 functioning as
an el ectromagneti c wave sensor is formed and other wiring patterns are

al so for . Wring_pattern r ormed in awring. region 8. Th rinted
M ring boarare dRceRBRetl af it Sak Er v e e “EriPely b havi ng
Wi ring forgmdeil ooninge Aigldieciinge Hub @leSPagietiberechadltsi H&aiandk i n the

internediate | ayer. On the backside of the printed wring board 6, a hard

di sk controller for controlling the hard disk drive 1, an MPU, an LSI
el ement 9 such .as a_nenory, esi stance, .and ,a_passive elenent 10 such as
'l% (%? °MBF. gové:rE 29§ £ swrégﬁ%tltnég l°‘b3ﬁréeescfﬂ%‘?dlé¥’%‘f?ems

a condenser are Mounted.

may be moukethd maghe: ifcaseRbiid @e@iunnt £d FYk MNindgand20as tvR. (JiRGL GRIJEBES Or
pattern 7 functions as an antenna for detecting electromgnetic waves from
out si de, frsPiptisrantkement difs whidrareened eegirtianca shangeey dueftoamqmmet bl e

t el ephone. nguci or pattern 7 should be close to a servo control
circuit, taﬁg?g? s%% gérjee(#'erabl y placed in a direction of the conm ng

di sturbance wave, which is on the top face of the hard disk drive 1 (the
face reverse to the opposite face to the nmagnetic WO 02/ 054400 8 29 JUN
2005 PCT/ GBO1/Ts790  ice doidivag afedrdiff 29he ATTE|SyEiT es radimidddeeckion off gre t he

purpose of . detecting Lihe disstyrbance i th higher .sensitivyity.
However , the  di rec{t?ron %f p?acezmsnt o%\éﬁgg\‘éc’oﬁdﬂ%j’[%grc%igt R W.”ﬁ Aot
speci fi caldsgd. | imiet dneAsc fhaad as ibtplaasd Get eed ehberdikd Wrkhagcenavane, it can
be formed on the backside or on a board placed separately fromthe printed
Wi ring position of the magnetic head 3 is moved by driving of the drive 4 in the

radial direction of the magnetic recording medium 2.

On the face of the printed wiring board 6, a conductor pattern 7
functioning as an electromagnetic wave sensor is formed and other wiring
patterns are also formed. Wiring patterns are formed in a wiring regiom
8. The printed wiring board 6 is configured as a multilayer printed
wiring board, having wiring formed not only on the face but also on the
backside and in the intermediate layer. On the backside of the printed
wiring board 6, a hard disk controller for controlling the hard disk drive
1, an MPU, an LSI element 9 such as a memory, a resistance, and a passive
element 10 such asg a condenser are mounted. Moreover, it is a matter of
course that elements may be mounted on the face of the printed wiring

board 6.

The conductor pattern 7 functions as an antenna for detecting
electromagnetic waves from outside, for instance, a disturbance wave such
ag a wave of a portable telephone. The conductor pattern 7 should be
close to a servo control circuit, that is, preferably placed in a
direction of the coming disturbance wave, which is on the top face of the

hard disk drive 1 (the face reverse to the opposite face to the magnetic



board 6, not limted to the face of the printed wiring board 6. Nbr%ﬁgﬁr
the above description is on the precondition that, when installingzt N 2005
‘hard di sk WPiIRESHOON a conputer system the conductor patt®@CA/GBEHRSTIVd be
on the topside, that is, the hard disk dgive 1 should be installed

si deways so as to have the face of the printed wiring board 6 on the
topside. As the hard disk drive 1 can be installed |engthwi se or in an
arbitrary direction, the expressions of "topside," "face" and "backsi de"

in the for j desa i P I l,at J exfqr j.Qn gHgQ d through.
In short, Ii%?g%ds}gguffl %%n(gztrl)t q?o gg\ségtlhéﬁéé%hd)&%t ggsﬂﬁgt tt?}é% %ﬁ pl a%f;d in a

posi ti on wkeeetinbetidi st snirbace: wave wiehn Higheasehyltietwt . velowenkt h the
limtation to its direction and gositi on of placenent. Figure 3 is a plan

vi ew showifgegioaxdmplacstens o rlsA8rUTRE tRALSS R Tha® phdERadE LG/ di¥ern 7 of

this enbodi;gtda.i Sa£QAPTdS8Y Qfn DcdhCaPRldt2Banckd @ 8! dReAL RORLd ON
7b. It is configured so that wdth La of the area portion 7a 1s l|arger

t han wi dt renlbhepatkeeidei meam pdrdardrplibed isppadidely drem Hhengtintky wdemdyy ni ng
the area gqort'on 7a 3nd the linear portion 7b is. smaller a wavel ength (or
2 1/2 vaydlERBEH BYC 21 EE0 NG9 ObiPaPEiar EL IR BIRE FBETE Sna e reRtT.
i nstance, dnd sfifreCasiRrbe iRl 86 tdnNEhd pREMRAD 1o LiRA, M {ifdn (BAQIMI Qhe 1.5
GHz) of a portable tel ephone, Ly should preferably be 15 mmor so. It is

t hus possilisird, dils§r rrigei diawg at ¢renpat&a spetrem), orhe7 agndugtor fghetédny 2l ghooa@ther e
various di st u%bance, el ect ror,ragn%ti C waves. i IS al so possible, of

VWil e i
course, t T cONY FGRFE "t BT BR & f/]?r\ﬁ/a%"éalke?ﬂtvlﬁ gfslhtf’ﬁﬁd Rfatertedlefe det ect ed

li ke a di palaewsst 8na, +8 MRENAIERAE: QF 1HOMGHDE wiSiAPNBLESTOBANGE L0 2
specific wavel ength is not expected in the conductor ~pattern 7 of this

enbodi menttorFides, s dée deridofigrafddivieor cahebavdnretaldehelendbbecieect danabe

wi de. In 11190, sas.the size of the conductor pattern 7 2 9 JUN 2005 WO

02/ 0544008%%%%81‘?‘0?7%?”9 5fe teﬁ‘Pgeseﬁ'ﬁﬁ%%§°?re&t°PF_is‘peyer vhasel '_eaC&*_ahgeoe

pl aced easinl yhd @geidiabgdderiglibaaghe €5iGREedxpiddsABnd® tntH&HEYAS thAdhgh,

printed wiring board. Mreover, a pattern 7c is wiring for providing

gr oundi ng ﬁ?o?@ﬁﬁ?haﬁ? is sufficient to have the conductor pattern 7 placed in a
position where the disturbance wave can be easily received, with no

limitation to its direction and position of placement.

Figure 3 is a plan view showing an example of a conductor pattern.
The conductor pattern 7 of this embodiment is comprised of an area portion
7a and a linear portion 7b. It is configured so that width La of the area
portion 7a is larger than width Lb of the linear portion 7b. 1In addition,
length Ly combining the area portion 7a and the linear portion 7b is
smaller a wavelength (or a 1/2 wavelength or a 1/4 wavelength) of an
electromagnetic wave. For instance, in the case of detecting a wave of a
carrier (800 MHz or 1.5 GHz) of a portable telephone, Ly should preferably
be 15 mm or so. It is thus posesible, by providing the area portion 7a, to
effectively capture various disturbance electromagnetic waves. While it
is also possible, of course, to configure it to be a 1/2 wavelength of the
wave to be detected like a dipole antenna, a phenomenon of producing
strong resonance to a specific wavelength is not expected in the conductor
pattern 7 of this embodiment. Thus, a detection band for the wave to be

detected can be wide. 1In addition, as the size of the conductor pattern 7




It is possible to detect strength of the disturbance wave by det ECtZ@gJL{:\(ﬁugj
potential between the end of the linear portion 7b and the pattern 7/cC.

'I's not espwoigalos4400 equired to provide the pattern 7c, and tHeI/@BaieatTioal of
t he conductor pattern 7 can be detected wth reference to the wiring for
providing arbitrary grounding potential. "Figure 4 is a block diagramfor
expl ai ning functions of the hard disk drive of this enbodi nent. The hard
disk drive 1 of this enbodinent includes a hard disk controller 11, a

SeTVO CONEOLLEL 2ot XENIL LY na 3, 12 4820 W5LLS: SHANDCLodidhod J10AC

preanplifier an el ectromagrietic 'wave on cIrcui us 17,
an MPU 18,alaxen@ynieyididanitiag émntRe fadet ) pfldtes wikihgtoated nmenbers are
as descri bed above. The hard di sk drive of this enbodi nent receives a wite
instruction froma host apparatus to record data on the magnetic recording

medi um 2, and 4EGELYS a%dc@Rth AL URLLAD cbf QLI ?%Jn%uggpﬁéég&é , send

back the data recorded on the nagnetic recordi ng ne -oufput of
data betvisedstiushbsd tapfaeat usrangtt be ther 6 sdushandei werel By pREESTINGILRE @
an interfaﬁ&_7| The data is transferred via the bus 17, which is

20.
connect ed P %f‘ﬁ?"’tlhge"h"éﬁeﬁ s RAE &t Flot [Lépecr1 PO Hen Wa&%,thﬁh@%ﬁ%rv-lgtand
the interfagg: 2medif1hardludisk 6o d9khL %elg;'%g : Hal Sa}ntdhghc.g%%lcér?ti??{%

disk drive in synergy with the nenbers descri ereafter. ntro
per f or med, tHeorondugs bapebtexmc € orati hg dedeatcOnt tiokrefyregearor egdwdethg Hor

advance on the {T& netic recording nmedium 2. The control programis read
fromthe SREYABHIL *FRUEGPEY FFoRHPER*PbY2li nst ance, by turning on the power

of the drive or resetting it, and is stored in the nenory 19. The nenory
19 has WO 02/054400 10 2 9 JUN 2005 PCT/ @GB01/05770 functions of storing
t he control proffame andsad Pdoduidlegrang fohextdiiaite dectiontesthaageddw t h

the host a RRAr aLus. eov%% t he merr?lry 19 includes a volatile RAM
(random acégiesssgrnlé’ﬁo?%%éﬁc? SRR at'PF PROM Tl vEnt ypf this embodiment
includes a hard disk controller 11, a servo controller 12, a VCM driver
13, a read/write channel 14, a head preamplifier 15, an electromagnetic

wave detection circuit 16, a bus 17, an MPU 18, a memory 19 and an

interface 20. Other illustrated wmembers are as described above.

The hard disk drive of this embodiment receives a write instruction
from a host apparatus to record data on the magnetic recording medium 2,
and receives a read instruction from the host apparatus to send béck the
data recorded on the magnetic recording medium 2. Input-output of data
between the host apparatus and the hard diek drive is performed via an
interface 20. The data is transferred via the bus 17, which is connected
with the hard disk controller 11, the MPU 18, the memory 19 and the

interface 20,

The hard disk controller 11 controls the entire hard disk drive in
synergy with the members described hereafter. Control ie performed, for
instance, according to a control program recorded in advance on the
magnetic'recording medium 2. The control program is read from the
magnetic recording medium 2 for instance, by turning on the power of the

drive or resetting it, and is stored in the memory 19. The memory 19 has



menory) for storing an initial program The MPU 18 executes the pr grmp
and perforns various types of processing. The servo controller 12% rJ IZWE
‘'servo contwaol 020f44otne position of the nmagnetic head 3. |t PETAEBOAOSTTOt he
magneti c head 3 the positional infor rratlioon (servo pattern) recorded in
advance on the magnetic recording nedium 2, and acquires a current address
via the head preanplifier 15 the read/wite channel 14 and the hard di sk
controller 11. And it generates a signal required for driving the arm5
froma fipj LI fer r I e .S] .10
the Vo df 0k RSk G o8] $b R RE S BRheRENGS, LIS AL AT 5L

VOi ce COi intaichangbd whth the Hoet aippefhtusi. gNlreov® , DEndTRERrYPET ithbTydeshg
relative position of the magnetic head 3 to the nmagnetic recordi ng nmedi um

2 is feedBAAEILBMADIFREBYAEPDHEBOT oA iSRGt He RibiEeatonbad 3, the
head preagBlddy Cor 3eolif LEAHLNGL! SrogiliRNNahe My 142,081, diSkpeonLRol | er

11, the servo contro and the driver as a
magnet i ¢ aeheedfosnsConmtionk | Boedrofapréasgiig.t rack (or a cylinder) (track
follow ng), it becomes possible to read and wite informati on. Moreover,

as the above feedback loop is controlled by an electric system there is a

possibility thafe B{)&gvo BAEHIRANCE PEVR AEYeeBGh RRchN §§ t%@d? Y82 Jgad

effect on the fee ck lToop. On recelving such an efftect, e magnetic
head 3 getke oatnefict head dontItotemiadwith thspagoadci nead pasiet paritdddalt he

t ar get trac{d‘(“gff-track‘) However, as_described later, this enbodinment is
confi gur et SFEhEP (GRER PRUERChIesRrBecin advaRde an fhsdegsehly Feconirsi t ed.

Thus, it hSaRASS] Hnd L&yuiPELeRlrRR: WHBLENLE NGl AIRASH STt ofdratjon
recorded on an adjacent track or a data record inducing a read error
ari si ng fread/write chpenedt Lomnd thet hard i sk rcapkrdfat el . WAnA21 ) 5é4d&htet 2 9

JUN 2005 _PCT/ GBO1/.05770 T Lwrit .14 controls data readin
{rom the AR FERRBATSS 1 7tat T8y 4T AGHED § AT ARt FoREad 8™ A  t e

head preappldei 8fidress, and sends the slgnal to the VCM driver 13. The VCM driver
13 generates driving currents to the voice coil motor 4 from the received
signal. To be more specific, the relative position of the magnetilc head 3
to the magnetic recording medium 2 1s feedback-~controlled by a route
comprised of the magnetic head 3, the head preamplifier 15, the read/write
channel 14, the hard disk controller 11, the servo controller 12 and the
VCM driver 13 as above. When the magnetic head 3 is controlled on a
target track (or a cylinder) (track following), it becomes posasible to
read and write information. Moreover, as the above feedback loop is
controlled by an electric system, there ig a poseibility that the
disturbance wavé may act as nolse and have a bad effect on the feedback
loop. On receiving such an effect, the magnetic head 3 gets out of the
control and is displaced in a position off the target track (off-track).
However, as described later, this embodiment is configured so that, when
such nolse occurs, write processing is inhibited. Thus, it ie possible to
prevent an unintentional erasure of information recorded on an adjacent
track or a data record inducing a read error arising from write operation

in the ocff-track state.



15. An anal og signal fromthe magnetic head 3 anplified by the hea?
preanplifier 15 is inputted to the read/wite channel 14 and conve BelUN 2005
‘into a di giVOM/0E448hal . in addition, the read/wite channel PCI/GRMOFEes a
read/ wite gate signal to control read % wite operation. The

el ectromagneti c wave detection circuit detects the potential or

el ectric power of the conductor pattern 7 to determ ne whet her or not
there is the disturbance wave (noise). Figure 5 is a circuit diagram

showing an_ exaipl ¢k 8o CLEGhLOTRANG: LG IANE, IELEGL Rt LS WalmecH®

el ectromagneti ¢ wave detection circult is e I ment” conprises an
anpl i fi er h2dd saomdadeawrdenparat tHe RagnedidBEagad @12 3ciRNHed pripL Ofile 24. AN
input signal Sigln fromthe conductor pattern 7 is inputted to the

anpl i fier 131, Aampaleg shsret ifsamaie ramatinpaed &damelified Wy Beoweednpar at or
22. Moreo hted S n§.l L fi.e n

appropri a%égéasmé%%frig%??(s:%i t? Jn@ghnt g?rgtgséﬂ?eggtgﬁ%ﬁg%eﬁgﬁ Lﬁéolma% ha(%aigﬂ %O(%lﬁgﬁ% dor
pattern 7ias el edjitkl fiewel. Theadstitleyw Qenpaidelte2hdeidar ni Resewtesher or
not an inputted signal |evel exceeds a predeterm ned threshold, and in the
case wher 8534/ VrES& 8BER §ignal LooeRntEPL *5adiFhWPePPeLetdot n t he case where
it is at or lower than it, it outputs a Low |level. The output of the

wi ndow conparator 22 is inverted at the NOT gate 23 and then inputted to
the input of trhe cAREgabenddc @vet Bexeother chandr a6 Wekté&sgahe pstgitabl W3 n
generated by the read/wite channel 14 is inputted to the other input of

y .
the AND g8F #1oFhE!lC RPYR%e Ofathe SPYIaFoBRIES™E A tRr Aelrrainm Meeegnar “Fh t he

case Of NehersL IPSIHACH] NG -BXAS! GRRE (RE1khe jSaﬁw Bance WaYE: ¢ aldgls,
generated under the control of the hard disk controller. Under nornal

ci r cunst arbesingt dve eRemel eWSX 02 0840 0onbgnet 1@ g 200&ctiBCTIiEBA/. 05770 is in
a track following state when this wite gate signal Wa@n is at the High
| evel, and write processing controlled by the read/wite channel is

The electromagnetic wave detection circuit 16 of this embodiment
compriges an amplifier 21, a window comparator 22, a NOT gate 23 and an
AND gate 24. An input signal Sigin from the conductor pattern 7 is
inputted to the amplifier 21, and is amplified and then inputted to the
window comparator 22. Moreover, it is possible to configure the amplifier
21 as an approprilate square circuit and wmeasure the signal £rom the

conductor pattern 7 as electric power.

The window comparator 22 determines whether or not an inputted
signal level exceeds a predetermined threshold, and in the case where it
exceeds it, it outputs a High level, and in the case where it is at or
lower than 1t, it outputs a Low level. The output of the window
comparator 22 is inverted at the NOT gate 23 and then inputted to the

input of the AND gate 24,

On the other hand, a write gate signal WGIn generated by the
read/write channel 14 is inputted to the other input of the AND gate. The
write gate signal WGIn is a write enable signal in the case of not
considering existence of the disturbance wave, and is generated under the

control of the hard disk controller. Under normal circumstances, the head



perfornmed. However, in this enbodinment, the wite gate signal out pu& QU t
cones to the High | evel only when the inputs of the AND gate are boft§ &N 2005
‘the High |'®002/0580s wite gate signal output WBOut is used®CIEGBHASYIOI t e
gate signal to be actually used for witeg,control. To be nore specific,
strength of the disturbance wave is considered in this enbodi nent so that
the wite gate signal WA n as-is becones the wite gate signal output

WEQut only in the case where the potential or electric power of the

conduct or pathes Rrdck Fodiowdhg! HRE FancihewPedeiwy Bised hbfeshald 4l he
out put of the wi ndow conparator is at the Low level), and the wite gate

si gnal outipigh VRl aidewritet preceehltheokinpiled byl tley gpad fwrtbe cheited gat e
signal W@n is at . the High |level in the case where the potential or

el ectric pOWEF™P$%m the conductor pattern 7 exceeds the threshold. To be
nore specific, it inhibits wite processing in the case where the

di sturbance wave exceeds the predeterm ned threshold. Figure 6 is a timng
chart show ng efaeves.c ipowde enboddherdgetist write gawd migexd icobtputnWedwe circuit

diagramin_ Fiqure 5. [ S, & power vef or showing an exanple of a signal
fromthe c%or’f‘ﬁgc?oortg?ﬁ@?ér%e"?,? ‘\é\fﬁa Q@?n’s the Tﬁ?‘é&f‘n 3 htg\ﬁ P tgﬁggﬁéﬁdb%f"ii on
at the tinmneagigh detq) acemnir-idomtd@igldiack weM@iu 14 RdEidd Ok WCids a

graph showi ng the output of the w ndow conparator 22, D showing the wite
gat e si gna¥2b@aGFiPmaAadto Pesirduphly tred fpri vritgagamtselgnalo dust pete WBRUIELC AS

illustrate eGglri ower of the disturbance ve | mal |l in timng
of a time %5 e%'&ﬁbﬁ%e&gA??B%ﬁgg%cf {'he ﬁgac nﬁcy)éeﬁelgolnn iR ¥ heé'%f’gld??ﬁt 8w ng
state i s atHetits gites sddndiNReid Akl L @atdes( OB OBAte HAYENE but e
el ectric power detected fromthe conductor pattern 7 becones | arger

accor di ng T®Uner¥ase tha 396 Wereurbmpetenidok oraptpdtii¢ tpeesceddsha 2 9 JUN
i spl aceneat 5 ThE RES paci Tt o boconaer o erbePrai! TBineond dFav ger
of the serapasysifephs atiseoh bympdi@tor is at the Low level), and the write gate
signal output WGOut does not reach the High level even if the write gate
signal WGIn is at the High level in the case where the potential or
electric power from the conductor pattern 7 exceeds the threshold. To be

more specific, it inhibits write processing in the case where the

disturbance wave exceeds the predetermined threshold.

Figure 6 is a timing chart showing electric power or voltage at the
main section in the circuit diagram in Figure 5. A is a power waveform
showing an example of a signal from the conductor pattern 7, and B ig a
graph showing the head position at the time as a displacement from the
track center. In addition, C is a graph showing the output of the window
comparator 22, D showing the write gate signal WGIn and, E showing the

write gate signal output WGOut.

As illustrated, the electric power of the disturbance wave is small
in timing of a time to (Figure 6A), and so the head position in the track
following state ls almost stable at the track center (Figure 6B).
However, the electric power detected from the conductor pattern 7 becomes

laxrger according to increase in the disturbance wave, and if it exceeds a



di sturbance wave, that it exceeds a range Dfw that can be regarded Eg JUN 2005
track followng (Figure 6A, B). If in such a state, the output of the

‘Wi ndow con¥@ra&440®2 cones to the High | evel (Figure 6C), Xd/GHU/OFF0te
gate signal output WSCut does not reach . the Hgh level even if the wite
gate signal Widn is at the H gh | evel (Fll gure 6D, E). To be nore specific,
the wite processing is inhibited. On the other hand, if the strength of

t he di sturbance wave beconmes weaker at a tinme t2, signal power fromthe

conduct o RALLELR uDECATES,e OVl BEBL0GHE! &5 00k B LT B 8.0Albe 21

the out put ™o € wi ndow conpatf ator cones to t ow 1eve Irgure 60C).
I f the wisbesigatieicantgralk WEMscon®Sot Ghk heervb gdyskewalaubed tyl shest ate at a
time t3, the wite gate signal output WS0ut al so conmes to the_ High |evel
so that tRastebaase varet Ebpl dEe®eiasgeis ranabPEY thrE §o8 Bossiopreed By

adopt i ng {ugh, qsgquué Al Ol ke kgep {4 qg]ewvéhitg stREOCRES! f D& Lhe

di sturbance wave 1s sirong and prevent t e processing I1n the state
wher e t he wagdano consiretidr 22 diciied I e dharil gbalsiehg(rpurofst) t rackeisd attte
Consequent | it is possible to prevent an overwite to an adjacent track

y | A . ;
or data r é’ég? FiAGh SR M EHC RS MBF STARER  thfntied L eelaBbeRe ExHIEY ST the
el ect romagnet 's‘lgﬁ‘@l"%@lrlgqtsegé 2l ﬁid’hCY%\{]els hPNR-8 &2SH) Of ¢ Weidg the

di sturbance waveé as electric power, e output of the w ndow conparator 22
can be | atsphetfiby e appeopricebeidatishinhiibiuedt 25 as shown in Figure 7 in
the case of neasuring it as voltage (or a current) or in the case of a
fiercely changing signal that crosses the threshold nmany tines in a very

short time. FigQueg Gehd: Bafd,’ ¢8I dnelbAALGM SROVANA: ANRLNRE G4 MYRordy t NE
el ectromagneti ¢ wave detection circuit, provided that the latch circuit 25

is reset aktksr atpr ede¢ e siadal i prrehatoonl dps eohdudErO 208400 HekoRed JUN 2m
PCT/ GBOL Q3720 BafUhe uletndid B8R "GaShA baP) 2tk eV Sudiil®od Yot ent) ©f
comparator 22 comes to the Low level (Figure 6C). If the write gate
signal WGIn comes to the High level in thia state at a time t3, the write
gate signal output WGOut also comes to the High level so that the actual

write processing is enabled.

It is possible, by adopting such configuration, to keep from write
processing when the disturbance wave is strong and prevent the write
processing in the state where the servo system i1s disturbed and causing an
off-track state. Consequently, it 1s possible to prevent an overwrite to

an adjacent track or data recording between tracks.

Moreover, while the above example of the electromagnetic wave
detection circuit shows a case of measuring the disturbance wave as
electric power, the output of the window comparator 22 can be latched by
an approprilate latch clrcuit 25 as shown in Figure 7 in the case of
measuring it as voltage (or a current) or in the case of a fiercely
changing signal that crosses the threshold many times in a very short
time. Figure 7 is a circuit diagram showing another example of the
electromagnetic wave detection circult, provided that the latch circuit 25

is reset after a predetermined time has elapsed.



main section in the circuit diagramin Figure 7. Ais a waveform show’Z[gg

an exanple of a voltage (or a current) signal fromthe conductor patt n’UN 2005
"7, and B i W02P5440A showi ng the head position at the tinme RCEHGBI/05770

di spl acenent fromthe track center. In aggition, Cis a graph show ng the

out put of the wi ndow conparator 22, D showi ng the output of the latch 25,

E showng the wite gate signal Wadn and, F show ng the wite gate signal
output WBQut. As illustrated in Figure BA, the signal fromthe conductor

pattern 7 is afigfeS 453 tmiﬁgheh&acs@h&iinge@%%wqo&ta%%f:m{é)ag@,thzhus,

while the disturbance wave is strong, the voltage fiercely goes back and
forth betwedansadtdon hinetheokdiscnithd{agramnich Yidure- 7. PRnimddivavefiornestenisy

ower signal craqsses the threshold Pth freguently when the signal fiercely
Ehanges. §’,‘a"§’ges?1%\ﬁnv‘i%ﬁaﬁfgf?rreaS':(‘:‘,rr?Wér 89$’?1af By PR SRRV ORePTTEPut  of

the window cappar akod g2dpH Shéhidghend @ead %%gitﬁ\ﬁe@c QB et B finmes tl to
n

t S when the disturbance wave is strong. then, it is possible to output
a Hi gh | evdisplacemest fisbe thentreack centiemg ttheadditmbent ic {® at Grash showvmgi rhe
Figure 8D by using . the. latch 25 that intains the H gh | evel input just
for appr oporu?éﬁ e ﬂr}eﬁ%‘? ) F%’?arak%rr &8yet ? Wﬁnlgetlf%gub‘%ﬁbf) N5 LR 28,

di st ur bance swewihg hé Grved gdts igigndNaerh R85 # BndWinb%end heiHd ghrl es\ighal
output is maintained by the latch. This period can also be utilized as a
period redtPed WGSRE st abi | i zi ng the servo system disorder due to the

di sturbance wave. This allows wite processing of higher reliability.
Wil e the above concretely described the invention conducted by the

inventors basednlldrerdaodh MGtre tdAe (HLEEGHa1I AMBNERAORoh8uARL pdt¥eiLd tO
t he above descri bed enbodi nent and can be nodified in various ways to the

extent that® PR A% shepalddlithe etpsrr ofnmiersuribgt Ftaes . vOMCROD/ 05UUH0 WhbLe) tBe JUN

iZPPﬁSt Fac_;r/é%g_é{-%%ézq”a":’grlé Q§Lc§@9etheav§p@a%% ?Pe(}\é@]_}i, gogtia qDLaI.I;:E g’ndv@grth
between the thresholds Vth (+) and Vth (-). In addition, even a power
signal crosses the threshold Pth frequently when the algnal fiercely
changes. Thus, as shown in Figure 8C, there is a period when the output

of the window comparator 22 is at the Low level even during the times t1

to t8 when the disturbance wave is strong.

And then, it is possible to output a High level in a stable manner
during the times tl to t9 as shown in Figure 8D by using the latch 25 that
maintains the High level input just for appropriate length of time.
Moreover, while the problem of the disturbance wave is solved during the
times t8 to t9, the High level output is maintained by the latch. This
period éan also be utilized as a period required for stabilizing the servo
gystem disorder due to the disturbance wave. This allows write processing

of higher reliability.

While the above concretely described the invention conducted by the
inventors based on the embodiment, the present invention is not limited to
the above described embodiment and can be modified in various ways to the

extent that it is not deviated from ite abstract.



conductor pattern 7 in the above described enbodi nent. However, the JUN?
present invention is not limted to what is configured by such a squazg 005
‘(area portworp/os4do a | i near portion, but it may al so be coPOTEBEASTY a
circle (area portion) and a linear porti.gn as shown in Figure 9A. In
addition, the area portion may al so be a doughnut shape as shown in Figure
9B. Furthernore, the area portion naybe a rectangle (Figure 9C), a conb
(Figure 9D) or an Hshape (Figure 9E), or another arbitrary shape of a

width |arger tlﬂ@@ :Hé@gnc%f, é@%a%é &8Im QQ{}I“J.&H‘E Z!:Wagh:.e.l.rlqgé%tegsadﬁ‘ Qﬁe
conductor pattern, a linear pattern such a@s a dipole, a tolded antenna
pattern, sonduceborpatkemnedrimpahe eovanikbssoiled ambodahet . benaveedr, Mbeeover,
whi l e the above escribe enbodj ment showed an exanple of using the

conduct or PhARTEr HFIBF et BTG THiE et ¥b 0 iE oA EnRdVEY FoFPi % Badeso
possi bl e tQ oI Q¥R nRNardNh %ﬂ@a?%?%ﬂ%rﬁ: Yud d\’é%reﬁiéo ﬁogrcé;&tigﬁ%e'ungy A he

di sturbance el éctronmagneti c wave. S case, 'the antenna
pr ef er abl gibElepravdadedricbos @antioa d inast pgrofont 4e shamd idi Bigudei 2. Im t he
case of provjding an antenna separ at el there is a nerit of detecting the

y ect |
di st ur banB8IEPR: ehaFRaGAKFE 10R MGVt pLAS e 1y dAPIBRE rRaPP e &HPYIS HRETSSTef

the pl acesBnt HEsidhBRe, Lhe %@qgtg&@io@&aymlfegveefgﬁgl% Widi2g 4§ fordgd in

the sane |ayer as the conductor pattern 7 was cribed 1 n the "above
descri bed (Bhbodi anor anilg-Heprol(RgspedE) i ;r mhother aarbéxaanyl ehafe pfavi di ng
wiring in i Ling area arQund the conductor pattern 7. However, it is
possi bl e 'E”gdér,ﬂer%aégera hap tg?toﬁ%dg}?gaﬂ)%ﬁrewft&f’?' t FEXRFPAGF aP8a™PS in t he
sane | ayekoddudcBe f:@BEHGt Qr1inpat IRk Rerh: W l8 AMigd t hoAAliek angERDECONES
necessary separately by wutilizing nultilayer interconnection, it is

possi bl e Pat¥eguce weHeterhf Hgear gfatthmn dndtar baney sepebemsele servo system
by formng the grounding pattern alnost in its entirety. The present
invention inplenments reliable wite processing even in the circunstances

of the di sturbaBgsovaay Gini B1Ankt abdiBNadJERL I Bindddhb N bnbfdd ah! Sapbid ©¢
processing by a synergistic effect WO 02/054400 16 2 9 JUN 2005
using the conductor pattern for detecting the electromagnetic wave, it is
also possible to provide an antenna separately and use it for detecting
the disturbance electromagnetic wave. In thils case, the antenna should
preferably be provided close to a casing of the hard disk drive. 1In the
case of providing an antenna separately, there is a merit of detecting the

disturbance wave with higher sensitivity by allowing fine adjustments.of

the placement position.

In addition, an example where wiring is formed in the same layexr as
the conductor pattern 7 was described in the above described embodiment.
To be more specific, it is an example of providing wiring in a wiring area
8 around the conductor pattern 7. However, it 1s possible to render as a
grounding pattern all the wiring area 8 in the same layer as the conductor
pattern 7. While an additional layer becomes necessary separately by
utilizing multilayer interconnection, it is possible to reduce the effect
of the disturbance wave on the servo system by forming the grounding
pattern almost in its entirety. The present invention implements reliable
write processing even in the clrcumstances of the disturbance wave, and it

can implement further reliable write processing by a synergistic effect



pattern. Mreover, it is also feasible to render such a groundin
‘as a shi el WOIR/OF4480 wiring conprising the servo system by FEFHBMAP
providing a printed wiring board. Furthegnore, the above descri bed
enbodi mrent showed an exanple of adopting the present invention to the hard
di sk drive. However, it is possible to apply the present invention to
apparatuses having a rotary recording nmediumsuch as a witable optical or
optical nRONEhi pnishar&agact YChhasp&le BEMWribYE grothdddgapt taen ONMotdovies, al so
applicable to renobvable rotary nmagnetic storage such as a ZI P apparatus
and a fl oppyisdabic depeidle| pp rhrdegaschop FHPUAPHE RPHSTRNST 8 PhiGHE| ¢althe
witing rafher than, mgpetic witi ' [ [ erf to the
rotary re"é’t')"lrngL n‘§°mpr%ﬁ?ntﬁgngg\a/\ﬂe Yonﬁyér'rgeg“ngi'iése%%%g%iﬁ% ?ﬁirr%o% %ri?xggder beam or
a porti onyh@tghgoaaa.obj ective | ens section for irradiating the | aser beam
in addition, the witing neans is not limted to the ones noved by the arm
such as the hard disk drive but includes those in the formof linearly
moving on a gl MEEOVeLs LG BLESRAL: | MYEMIHAR. SiRe®Gn!bidrpd € b OF
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operation of the rotary recording device. To be nore specific, wile

oper at i onPPEFLbLANIhRPPHY thaP R HETIRGLCRuCt PRRFTBICSt PRI <2 F8F#BF med i n
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In the case of an apparatus wherein optical writing rather than
magnetic writing of information is performed to the rotary recording
medium, writing means is an oscillator of a laser beam or a portion having
an objective lens section for irradiating the laser beam. In addition,
the writing means is not limited to the ones moved by the arm such as the
hard disk drive but includes those in the form of linearly wmoving on a

rail.

Moreover, the present invention can be utilized for control of a
robotic arm requiring accurate positioning for instance, other than for
inhibiting off-track action in the information writing operation of the
rotary recording device. To be more specific, while operation for
inhibiting the information writing operation is performed in the case of
detecting the electromagnetic wave at a problematic level in this
embodiment, it is also poseible to utilize the present invention for such
operation as to interrupt or stop work performed by the robotic arm in

such a case.

The present invention, according to preferred embodiments, achieves

the following advantageous effects. A rotary recording device having



superior recording reliability even under the effect of high frequeh8yJUN 2005
el ectromagneti ¢ waves can be achieved. In particular, the invention can
‘provi de a WECR5#498y capabl e of inhibiting off-track wite REEGEBIVGATOUNder
the effect of electromagnetic waves. in.gddition, it can prevent a robotic
arm and ot her controlled apparatus fromworking in an incorrect position
due to interference of the el ectronmagnetic waves. One aspect of the
invention is a controller for controlling a data processing or read/wite
oper at i ON guEONRE SdRdaify d6iamh ity MrerdGh&st kg o Of;rﬁ%n | es; and
a unit for 1nhibiting s%d oper at iyon if the stréﬁé?f\tozf)f t e@{'é(fae}&\@y

el ect r onnghettiromagnesd c datveet e by ashialredet dot partexobedsthe lpreddbersamed
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operation of.ta}' co tr(gll.er b¥ usi ng a f eedback %g/st?m such as a servo
system dBPEFHCRI A WReTIEF Y ROCT HE STTERGPRSFEC d1%E% r onmgnet i ¢ waves
detected by a detector for detecting the sanme is at or |lower than a

predeterm ned threshold; and stopping operation of said controller, if
result of saPde deperhiofatiodniention de. a xoptIeINe20DE cd@rCliingsa dataA

recordi ng_devi ce conprisjng;.a recording nediymfor_recording informtion;
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electromagnetic waves includes a conductor pattern of a printed wiring
board on which wiring included in the control circuit of said controller

is formed, or an antenna provided for an enclosure of said controller.

Another aspect of the invention is a control method comprising the
steps of: controlling operation of a controller by using a feedback system
such as a servo system; determining whether or not the strength of
electromagnetic waves detected by a detector for detecting the same is at
or lower than a predetermined threshold; and stopping operation of said

controller, if result of sald determination is false.



detecting el ectromagnetic waves is placed in an encl osure covering s?i dJUN M
recordi ng device and said detector for detecting el ectromagnetic vvavg b
‘i ncludes an antenna provided for said encl8sure. 15 3. The recording

device according to claim1, wherein said detector for detecting

el ectromagnet i c. waves incl udes a conduct or pattern of a printed wring

board on @ﬁ“’()ﬁ ring included in a control circuit is formed. 20 4. The
recordi ng deV| ce according to claim 3, wherein said conductor pattern
conprises a linear portion and an area portion connected to one end of said
linear portion, sai.d ardarepondinigaievivacomgrisingi dt h | arger than that of said
l'inear region. 5. The r COI’dI flew ce acc rdin to claim3 or claim4,
wherein said 25 cdndtid &anbeélfl{%é q{rfc‘sorcyﬂg} Thy a ground pattern of

said printsed Wri ngppmrudfdravm mfmqh@omrmldhey&am@sn&ﬁaﬂ conduct or
pattern, said ground attern covering the wiring included in said control

circuit formed in ek forfetsctipg e@arqanwmm waveH Aichg board. 6. The
recordi ng device ofm&haidp i tH@&{fﬁ%ﬂE &Q%@el@&?&ﬁ%n@@c AaVELEtb e b)égzﬁd 88{69{0}1

recordi ng device and sai d’ recor fumis rotary recor

A et hod for e@io*mdSOaIprn@pt%mmmdoﬂdeslnglddemhmamgcmmgsloﬁgsaimanﬁdrmpﬁorofto said
receiving a varéo gl i nstdructl on froma host; controlling a relative position
of a head to &% E‘SP&H rredl um 29 JUN 2005 - 19 usi ng a detector to
detect electronmagnetic waves and det erm ni ng whether or not the strength

of el ectronmagnetic waves ﬂet ect y the detector is above a predeterm ned
threshol d;: and i nhi%bi ti ndB§uteeor gg &FVIF?Ifa@ﬁ%‘PBdH Gfqulﬁhllsﬁ[lhéfeﬁéaﬁdtdﬁt@mfcfor

recordi ng nedietsdting Eletthémagneli@ Sl ds i9hlasad th Qﬁélﬁ[ﬁhf&a&g&g yé §alg(?§d0§‘dl}{ defice A

controller for controlling a wite operation perforne cor I ng
devi ce, conprafdisaly: defecirt I8e defectingr clerttomagnelis Whesstinolrdeman antewsas proyvided dot o
an inhibitor f@renciokuthe strength of the el ectromagnetic waves detected by
said detector exceeds a predeterm ned threshold, inhibiting said

oper ati onts

3. The recording device according to claim 1, wherein said detector for
detecting electromagnetic waves includes a conductor pattern of a printed wiring board on

which wiring included in a control circuit is formed.

20 4. The recording device according to claim 3, wherein said conductor
pattern comprises a linear portion and an area portion connected to one end of said linear

portion, said area portion having a width larger than that of said linear region.

5. The recording device according to claim 3 or claim 4, wherein said
25 conductor pattern is surrounded by a ground pattern of said printed wiring board formed
in the same layer as said conductor pattern, said ground pattern covering the wiring

included in said control circuit formed in another layer of said printed wiring board.

6. The recording device of claim 1 wherein said recording device is a

30 rotary recording device and said recording medium is a rotary recording medium.
7. A method for controlling a recording device, comprising the steps of:

receiving a write instruction from a host;

controlling a relative position of a head to a recording medium;
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9. Acontroller according to claim8, wherein said detector for detecting
el ectromagnetic waves includes a conductor pattern of a printed wi 294N 2005
‘board on which 15 wiring included in the-tbntrol circuit of said _
controller is formed. 10. A controller according to claim38, wherein sa:jdd
detector for detectin | ectro neti c waves, i ncl udes an antenna provide
for an enclosure ofusé% ?jg%tSﬁPrr@Ir&geﬁ elggiropagngticwavssiang detsrmiping bethgr ponot

claim9, whergp @tr§1§%tﬂ o@@%ﬂ%@énegé‘g%a%@deé&ﬁé@w ?r%sd@ec!térn@%Bo@é)étpg@gtéaﬁﬂﬂle%n

area portion connected to one éen sal i near portion, sal
portion havi nresholiddand | arger than that of said |inear region. 12. The

controller accordin .claikm9 ar.claimll rekn said copductqr 2
pattern is surr oundlgaltb%/ngawré?% nf%‘?’flté?nn&%q’ S‘@Qﬁ&a‘?ﬁq W%&%&?&ﬁleg’é‘&}’ dlfsthe
formed in & heresultref daiky@uterasin@idnds psxgliect or pattern, said ground pattern
covering the wiring included in said control circuit fornmed in another

| ayer of said printed wiring board. 30
8. A controller for controlling a write operation performed by a data

recording device, comprising:
a detector for detecting electromagnetic waves; and
10 an inhibitor for, if the strength of the electromagnetic waves detected by said

detector exceeds a predetermined threshold, inhibiting said operation.

9. A controller according to claim 8, wherein said detector for detecting
electromagnetic waves includes a conductor pattern of a printed wiring board on which

15 wiring included in the control circuit of said controller is formed.

10. A controller according to claim 8, wherein said detector for detecting

electromagnetic waves includes an antenna provided for an enclosure of said controller.

20 11. The controller according to claim 9, wherein said conductor pattern
comprises a linear portion and an area portion connected to one end of said linear portion,

said area portion having a width larger than that of said linear region.
12. The controller according to claim 9 or claim 11, wherein said conductor
25 pattern is surrounded by a ground pattern of said printed wiring board formed in the same

layer as said conductor pattern, said ground pattern covering the wiring included in said

control circuit formed in another layer of said printed wiring board.
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