1 8 MAR 2005 - 1 TITLE OF THE I NVENTI ON DI SK DRIVE  BACKGROUND OF THE
| N\VENTION The present invention generally relates to a disk 5 ¢ MeR @Bgs5a
magnet b c-recordi ng method, and in particular, a disk drive device provided

with a function of avoiding malfunctions by a magnetic field
di sturbance. In recent years, in the field of a disk drive pfmm W
magneti c recordi ng met hod, a perpendi cul ar gnetic recording :

been noted along with the devel opnent of a Fongitudi nal magnetic M&tSt di ng

method. In this perpendicul ar magnetic recording nethod, a paactical use
of the a disk drive using a 15 d -l avered disk is pronmoted as a
magnetic recording nmediumin th&ﬁqb§¥6&%3?@%n%ﬂvﬁﬁﬁﬂﬂgflc recordi ng

nmet hod. The doubbgskaﬁﬁﬁgg structure disk has a recording layer show ng
magneti c anisotropy in a perpendicular 20 direction, a soft nmagnetic |ayer

between the recording BACKGROUND OF THE INVENTION
The present invention generally relates to a disk
5 drive of a magnetic recording method, and in
particular, a disk drive device provided with a
function of avoiding malfunctions by a magnetic field
of magnetic disturbance.
In recent years, in the field of a disk drive of
10 a magnetic recording method, a perpendicular magnetié
recording method has been noted along with the
development of a longitudinal magnetic recording
method. 1In this perpendicular magnetic recording
method, a practical use of the a disk drive using a
15 double-layered disk is promoted as a magnetic
recording medium in this perpendicular magnetic
recording method.
The double-layered structure disk has a recording
layer showing magnetic anisotropy in a perpendicular
20 direction, a soft magnetic layer between the recording
layer and a substrate. The soft magnetic layef has a
so-called function of allowing a part of magnetic flux
generated from a magnetic pole on one side of a head
to pass therethrough to the other magnetic pole to
25 support a recording operation of the head. The soft
magnetic layer has a characteristic of being

magnetized and returning to an original non-magnetized

T
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layer and a substrate. The soft magnetic |ayer has a so-called function of
al'lowing a part of magnetic flux generated froma nagnetic pole ongan® 2005
side of a head to pass therethrough to the other nagnetic pole to 25
support a recording operation of the head. The soft nagnetic |ayer has a
characteristic of being nmnagnetized and returning to an original

non- magnetized 1 8 MAR 2005 2 state, and i.s provided with a characteristic
of a high sensitivity against an outside ﬁ%gnetlc field. From such
characteristic, the soft nagnetic layer is likely to be affected by the

netic |nfluen e 5wth the magnetic fjeld of the magnetic disturbance in
thg case mherelﬁ%ﬁﬁﬁﬂt? sﬂﬁuQﬁﬁﬁiﬁ?% %kﬁ%r%t%@aﬁﬁ?her%é§b§c?ft@hbhéhdlsk
drive. The possi becones h.that_th net | ate of the
recordi ng | ayer o ﬁﬁ%Vl %k?%ﬁ%q'%I@ndﬂ55§%§eamgﬁﬁeﬁi?h tfe%nagnetic 10

change of this soft npgnetic la ﬁgra+ dsl%Sgeﬁéga§“§§”p5$ﬁggagn§agﬁrthe

di sturbance with a strong nagn

read/wite operaiQneither 5&%gé§g£q§ ipiLi jhat thecyecord data
i Whi't BECL? T PEL dat a

witten with a wite head IS a nag n i C ad - or

which is sead wititH hend %@Ai;m@@ldc ﬁ*@ﬂﬂe&f Ll LIEGHOEBL GRSLu JRLLUNER! ONS

of the read/wite operation are invited, and err neous
the case where magnetic disturbance is generated with

respect to the disk drive. The possibility becomes
high that the magnetic state of the recording layer of
the disk unstably changes along with the magnetic

10 change of this soft magnetic layer. 1In particular,
when the magnetic disturbance with a strong magnetic
field is generated at the time of the read/write
operation, there is a high possibility that the record
data written with a write head which is a magnetic

15 head or the read data which is read with the read head
changes. 1In the worst case, malfunctions of the
read/write operation are invited, and erroneous data
is recorded or read.

As described above, in particular, in a disk

20 drive of the perpendicular magnetic recording method
using the double-layered structure disk, a counter-
measure for avoiding malfunctions of the read/write
operation of the data by the magnetic field of the
magnetic disturbance becomes indispensable.

25 Conventionally, there is proposed a technique in
which a magnetic thin film for magnetic shield is

provided on the protection film of the head is



is recorded or read. As described above, in particular, in a dis¥ é@$g@bve
of the perpendicul ar magnetic recordi ng nethod wusing the double- P
structure disk, a counter- neasure for avoiding mal functions of the
read/wite operation of the data by the magnetic field of the nmagnetic

di sturbance becones indi spensable. 25 Conventionally, there is proposed a
technique in which a magnetic thin filmfor nmagnetic shield is provided
on the protection filmof the head is 18 R 2005 3 provided, and the

i nfluence of the magnetic disturbance to the disk is prevented (for
exanpl e, see Jpn KOKAI Publication No. 4-137209).

Furt hernore, as %F?W*?%$engnﬁrBB%séPflPﬁéPé of theaaingbie a net hod of

educi ng a nagn erneab ity of .the ,soft ma netlc | ayer of the di sk
Efor exgnple ° % %%% PAre g@ Fﬁe FSPHBFVS teen (IR, e26001604 588,

the. magnet | ¢ é.“i#ﬁ?LZn%%"pﬂéﬁfaen@k??nsu%l GfePrc P o 1PaR0%0r rect fon
kaka “Publ { cat  on No. TaERIbE; e bR’ éa%é%%%h&pfﬁéo%pﬁ@zﬁt@ae’fﬁpkﬂ
obj ect of g he pﬁﬁ§§§$aif¥@ﬂéi9nmé§h$8 BEO¥Egﬁcing a magnetic
permeability of the soft magnetic layer of the disk
(for example, see Jpn. Pat. Appln. KOKAI Publication
No. 2000-90424).
Furthermore, there is proposed a method of
10 detecting a magnetic field of the magnetic disturbance
and generating a magnetic field for correction for
eliminating the magnetic field (for example, see
Jpn. Pat. Appln. KOKAI Publication No. 3-44809).
BRIEF SUMMARY OF THE INVENTION
15 An object of the present invention is to provide
a disk drive excellent in stability, and capable of
avoiding malfunctions in the read/write operation of
data resulting from magnetlc disturbance exceeding a
predetermlned range.
20 According to an aspect of the present invention,
there is provided a disk drive provided with a
function of avoiding malfunctioné of the read/write
operation with.the magnetic disturbance.
The disk drive comprises a disk, a head writing
25 data to the disk; a sensor detecting a magnetic field
with respect to the disk drive, and an actuator

unloading the head from the surface of the disk to a



a disk drive excellent in stability, and capable of avoiding malfunctions
inthe,read/wite operation of data resulting from nmagnetic di st §r MAR 2805
exceedhng a predetermned range. 20 According to an aspect of the present
invention, there is provided a disk drive provided with a function of
avoi di ng mal functions of the read/wite operation with the magnetic

di sturbance. The disk drive conprises a disk, a head witing 25 data to
the disk; a sensor detecting a magnetic field with respect to the disk
drive, and an actuator unloading the head fromthe surface of the disk to

1 8 MAR 2005 4 _retracting position outside aof the disk when the detected
ﬁagnetic field is g%?cg%ng BBS&E?8PWPH§&ldFaﬁ§£F% T Re ot her

aspect of the pr j ationc.there is provided a disk drive of a

per pendi cul ar reggﬁgggaénggﬁgﬁ%l?hglﬁﬁlvéshgwgnﬁf;é(ﬁﬁﬁﬁ%53%&¥¥%h di sk and
bei ng provided w.th %he facilities. Additional objects and advantages of
the 10 invention mﬁ? "be set forth in the description which follows, and

in part will be obviopschrarmbheo @ﬁ%c%it@lte'go%as actmacyf bcg}el ,?ﬂ_éégeeqﬂpy

practice of the invention. The objects an nt ages
5 invention, there is provided a disk drive of a

perpendicular recording method, the drive having .a
double-layered disk and being provided with the
facilities.
Additional objects and advantages of the
10 invention will be set forth in the description which
follows, and in part will be obvious from the
description, or may be learned by practice of the
invention. The objects and advantages of the
invention may be realized and obtained by means of the
15 " instrumentalities and combinations particularly
pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification, |
20 illustrate presently embodiments of the invention, and
together with the genéral description given above and
the detailed description of the embodiments given
below, serve to explain the principles of the
invention;
25 FIG. 1 is a block diagram showing an essential
portion of a disk drive according to a first

empbodiment of the present invention.



i nvention may be realized and obtained by neans of the 15 instrungnfalities
and conbi nations particularly pointed out hereinafter. BRI EF DES o
OF THE SEVERAL VI EW8 OF THE DRAW NG The acconpanyi ng drawi ngs, which are
incorporated in and constitute a part of the specification, 20 illustrate
presently enbodi nents of the invention, and together with the general
description given above and the detailed description of the enbodi nents
given below, serve to explain the prinCipﬂ%s'bf the invention. 25 FIG 1
is a block diagram showi ng an essential portion of a disk drive according
to a first enbodinent_of the present invention, 1 8 MAR 2005 - 5 FIG 2
is a view for explai nfHg- a% ne@hanV &R of ort REPdR4R1AG| demaebaprdpmgoto t he

mmanet o di St ur B FRE T Ty FGCORGLETr P EhenBoar oRRDORHESIAA and 4B

o fy ouchar Ls 101 ©Xplal 10,90 0BT BLLOL ASS0L 00 8 e ThT 8o

o Lo e DRI SR DSRER SRR L0 L8y O agRd e ent of
5 embodiment.

FIGS. 4A and 4B are flowcharts for explaining an
operation according to the first embodiment.

FIG. 5 is a view for explaining a signal pattern
for monitoring the magnetic disturbance according to a

10 second embodiment of the present invention.

FIG. 6 is a block diagram showing an essential
portion of the disk drive according to the second
embodiment.

FIG. 7 is a flowchart for explaining an operation

15 of the second embodiment.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention will be
explained by referring to the drawings.

(Structure of Disk Drive)

20 FIG. 2 is a view for explaining a drive mechanism
of a disk drive according to each of the embodiments
described later.

The disk drive has a structure in which a drive
mechanism comprising a disk 1, a spindle motor (SPM) 2

25 and an actuator is incorporated inside of a casing
which is a drive body (an upper portion cover is

omitted) as shown in FIG. 2 by assuming a



portion of. the disk drive according to the second enbodi ment. FIG 7 is a
fromchar} for explaining an operation 15 of the second enbodlnﬁq}: q
DETAI LED' DESCRI PTI ON OF THE | NVENTI ON Enbodi nents of the prese t_»ﬁ@éﬁ? on
will be explained by referring to the drawings. (Structure of Disk Drive)
20 FIG 2 is a viewfor explaining a drive mechanism of a disk drive
according to each of the embodinents described |ater. The disk drive has a
structure in which a drive mechanismconprfsing a disk 1, a spindle notor
(SPM 2 25 and an actuator is incorporated ig;side 01;] a casi E?G\Nhlzcg is a
drive bod an upper rtion cover is omtted) as shown in y
assum ng g g 8 Nﬁgfﬁﬁg lgug@Fp@ﬁﬂpéﬁﬁgrrﬁﬁ@ﬁ@ﬂﬁ& FE¢Eodi-ng met hod. The
actuat or conprises an grn14 B vided with - a head 3, and a voice coil notor
R, ﬁg

(VCM for rotating an Oth&BPM £S5 82 A & REYEE§ D o tthe di sk
1. 5 The actuatpr, gogdugts nvgghgaggﬁgergékgg<5§%Hr§t&g§%§nﬁ.heaq 3,up to

a ranp nenber 8 arrangéd out'si de “of . ! i for
movi ng the headd§iypn%otﬁgea§ﬂrﬁa§ﬁ ergﬁ§aq'%%r£cté%nt@% éﬂén%fgktfva

read/ wite operation of data, the actuator
5 The actuator conducts an unload operation for

retracting head 3 up to a ramp member 8 arranged
outside of the disk 1, and a load operation for moving
the head 3 up to the surface of the disk 1. At the
time of the read/write operation of data, the actuator

10 is moved and controlled in a radial direction of the
disk 1 to position the head 3 in a target position
with the servo control of the micro controller which
will be described below.

The head 3 has a structure in which a write head

15 and a read head are mounted on a slider. At the end
portion of the actuator, there is provided a member 40
for allowing the head 3 to ride over the ramp member 8
to park the head 3 at the time of the unload
operation. Furthermore, on the drive body, there is

20 provided a circuit board 9 on which various circuits
such as a preamplifier circuit and the like are
provided.

The disk 1 comprises a double-layered structure

having a recording layer showing magnetic anisotropy

25 in a perpendicular direction, and a soft magnetic
layer between the recording layer and a substrate.

Furthermore, on the recording layer of the disk 1,



10 is moved and controlled in a radial direction of the disk 1 to position
the head 3 in a target position wth the servo control of the ni criod MAR2m5
controll ér which w |l be described bel ow The head 3 has a structure in
which a wite head 15 and a read head are nounted on a slider. At the end
portion of the actuator, there is provided a menber 40 for allow ng the
head 3 to ride over the ranp menber 8 to park_the head 3 at the time of
the unload operation. Furthernore, on the drive body, there is 20 provided
a circuit board 9 on which various circuits such as a pre?npllfher circuit
and the like are rovided. .The di sk comprj ses a doupl e-1ayered structure
having a recordi ig nggF%§h6® Agc &ﬁét e éﬁé"?ﬁ]tcteoﬁ‘f = ‘?J%ﬁbfdpé?ep]éz% cul ar
direction, and a tig, layer between the.recordir ayer and a
substrate. FurtEgggé?gﬁggg’t%gere&gkdﬁnésl5}&?9&e41ﬂ§(ﬁ¥§<§%3 ¥® vaR ﬁOOS
7 servo data is ded Ln.adya degcri bed, bel ow . Furthernore, e
disk 1is attach@gegg ?he5§8i§§|g%%ﬁ§%8r% ,aa%.gpssfﬁfh @&aﬁh%iqﬁ%ﬁl eed
at the tine of the read/wihte QE%&%EE%%“ 5 (First Enbodinment) Hereinafter,
i FI GS.

referring to FIG 2 together wt 1, 3, 4A and 4B, a first
enbodi ments5wi | | beirst Embodiment)
Hereinafter, referring to FIG. 2 together with
FIGS. 1, 3, 4A and 4B, a first embodiment will be
explained.
As shown in FIG. 2, a disk drive according to the
10 first embodiment is provided with a magnetic sensor 10
in the vicinity of the disk 1. The magnetic sensor 10
comprises, for example, a Hall effect element and
detects the magnetic field of the magnetic disturbance
affecting the drive. For the magnetic sensor 10, a
15 Hall effect element having a non-directivity which is
capable of detecting the magnetic heéd of the magnetic
disturbance from a multiple direction is desired.
When a similar detection function is provided, other
magnetic sensor device may be provided. Furthermore,
20 the magnetic sensor 10 may be provided on an Lipper
portion cover of the casing (not shown) (a position
denoted with a.dot.line of FIG. 2). At this position,
it is possible to detect the magnetic field of the
magnetic disturbance affecting the perpendicular
25 direction in particular with respect to the disk 1.
lThis embodiment is, as shown in FIG. 1, a disk

drive provided with a micro controller 7 having a



expl ai'ned. As shown in FIG 2, a disk drive according to the 10 first
enbodi nent is provided with a magnetic sensor 10 in the vicinity1q§M%H
disk 1. 'he magneti c sensor 10 conprises, for exanple, a Hall effect

el enent and detects the magnetic field of the magnetic disturbance
affecting the drive. For the magnetic sensor 10, a 15 Hall effect el ement
having a non-directivity which is capable of detecting the nagnetic head
of the magnetic disturbance froma nulfipﬁ% direction is desired. Wen a
simlar detection function is provided, other nagnetic sensor device may
be provided. Furthernore 20. t he netic sensor (10 may be provi ded on an
upper portion c&ﬁﬁlEﬁrt#ﬁp%gk?ﬂgogﬁg?esﬂ%ﬂﬂ?t%ﬁ 86§FPF%ﬁn08eH5ﬂBH Weh a
dot line of FIG_2). At this position it.is. possible to detect t

magnet i ¢ field(ﬁaqqﬁfl?mﬁﬁﬁﬁﬁ% %éStﬁ?%aﬁc%oﬁgfag?PﬁgoﬁﬂénBeFBBEHPEEFér 25
direction in pardi | ect h Lsk 1. _This e iment is, as
shown in FIG 1f§§ﬁg%giow%%$%%f%$o%i%é%d&fS%g%an? ?EagéﬁprSEnge7 havi ng a
1 8 MAR 2005 8 npid o, function of the magnetic disturbance using the
nmagnetic sensor 10, and a | oadi ng/ unl oadi ng controller 6 for controlling a
| oad/ unl ogd operationrpf hherbeadndropidberm erospant QLLEN ¢/ LSpain

. « 4
specifically, a main
controller of a drive comprising a micro processor

005

(CPU) and a memory. The controller 7 realizes a
monitor function Qith a program.and data stored in the
CPU and the memory. The micro controller 7 conducts

10 each function (software) of a detection portion 70,

a mean value calculation portion 73, a comparator 74
and a flag output portion 76 to conduct the monitof
operation of the magnetic field of the magnetic
disturbance.

15 The controller 7 inputs a detection value
(digital value) of the magnetic field of the magnetic
disturbance from a processing circuit system of the
magnetic sensor 10 and conducts a monitor operation in
a predetermined order. The processing circuit system

20 - comprises a sample hold circuit 11 for sampling an
output value (a voltage value in accordance with the
magnetic field of the magnetic disturbance) of the
magnetic sensor 10 in a predetermined time interval,
an A/D.converter 12 and a memory (RAM) 13. The A/D

25 converter 12 converts the sample held voltage value
(a2 level value showing intensity of the magnetic

field) into a digital value and stores the wvalue in



controller of a drive conprising a micro processor (CPU) and a nenory. The
c0ntro||er 7 realizes a nonitor function with a program and dat a $8ousd 2009
the CPU and the menory. The nmicro controller 7 conducts 10 each function
(software) of a detection portion 70, a nean val ue cal cul ation portion 73,
a conparator 74 and a flag output portion 76 to conduct the nonitor
operation of the magnetic field of the nmagnetic disturbance. 15 The
controller 1 inputs a detection value (digital value) of the magnetic
field of the magnetic disturbance froma processing circuit systemof the
magneti c sensoréﬁg and con&lcts a nonitor operation in a predeterm ned
order. The proc e ui 'systen120 conprises a sanple hold circuit 11
for sanpling an out gyt a,vo ge val ue in ccordanc

magnetic field of the mag %ﬁé%é%(%? PANRS) COPEFRR eﬁaanePFg g%ﬁsSr 10 in a
predetert ned 1im g vl an D somverter 22, and o TETEY (FEM cES

The A/D 25 converter conver sanp age va I'eve

val ue. showi ng | o ensictie Afeddie, dmaneti G, {1 el e%er%gbgoagl val ue and

stores the value in 1 8 MAR 2005 - e menory 13.° g/ unl oadi ng
controlles 6 ineaydapiaedriverry ddiectdkeet 05 dbhyhagsand gaAnbLg!ling the

i operation for retracting the head 3 ffom the disk 1
and a load operation for moving the head 3 to the
surface of the disk 1. 1In the unload operation, the
head 3 moves to the ramp member 8 arranged outside of

10 the disk 1. Specifically, the controller 6 comprises
a VCM driver for driving the VCM 5, and a gate array
for conducting the unload operation in accordance with
the receipt of the flag sent from the flag output
portion 76 of the CPU 7. Incidentally, the controller

15 6 may be a servo controller comprising a normal CPU
and a gate array.

(Monitor Operation of Magnetic Disturbance and Unload
Control)
Hereinafter, referring in particular to the

20 flowchart of FIG. 4A together with FIG. 1, a monitor
operation of the magnetic disturbance and an unload
control of the embodiment will be explained by
referring to the flowchart of FIG. 4A. |

Immediately after the power-on of the disk drive,

25 an output value of the magnetic sensor 10 is sampled

and converted into a digital value followed by being

stored in the memory 13 (step S1). The controller 7



5 of t-he head actuator with the control of the 5 controller 7. The
controller 6 conducts an unload operation for retracting the headaémﬁraﬁ5
the disk 1 and a | oad operation for noving the head 3 to the surface of
the disk 1. In the unload operation, the head 3 noves to the ranp nenber 8
arranged outside of 10 the disk 1. Specifically, the controller 6 conprises
a VCM driver for driving the VCM 5, and_a te_array for conducting the
unl oad operation in accordance with the réceipt of the flag sent fromthe
flag output portion 76 of the CPU 7. Incidentally, the controller 15 6 may

be a servo contrg%%3£scg &ggog Ogigﬁl gggiégﬂdvglggse ) (Moni tor

Qperation of M IC D ance an nt rol) Fbrelna ter

referring in parpj Héé‘ic 1&{[‘18 69 %QY‘ﬁQQBEt% B: G tn%%etc%‘i g'ptofi’ud:' G

1, a nonitor oper tl on O e magneti c di sturbance an an unl oa control

of the embodi ”Eninc‘f{“ejcb Pﬁeeéﬁkahﬁega%e E>§f ehEl Hx%g‘h%ttl'&e lh@wehart (o G

4A. Immedi ately after the power-on of di sk drive, . an out put val ue
of the nmagnetic sgESREMdPyi $3SaAH §€ar€§dtﬁ@niﬂh%htl%@r| %‘ér%t@“ogﬂ iyl aval ue

foll owed by being stored in the nenory 13 (step S1). The controller 7 1 8
MAR 2005 -5 10 ippadetardehedat pescealive.(digital value) of the
In the beginning, the detection portion 70 of the
controller 7 inputs a detection value (an output value
of a sensor 10) stored in the memory 13, calculates
a difference from the voltage value (digital value)

10 corresponding to the intensity level of the known
internal magnetic field stored in the memory (for
example, flash EEPROM) 71 to determine a voltage value
(that is, a level value of magnetic intensity)
corresponding to the magnetic disturbance at that

15 point of time. That is, inside of the disk drive,

a low level magnetic field which is not included in
the disturbance is generated. In order to detect the
magnetic field including the inside magnetic field,
the magnetic sensor 10 conducts calculation for

20 determining the level value of the magnetic field of
the magnetic disturbance excluding the level value of
the inside magnetic field.

Specifically, the detection portion 70 stores the
calculation result for each of the predetermined time

25 interval in the memory (RAM) 72. In the memory 72, as
shown in FIG. 3, a detection value (an output value of

the calculated sensor 10) shown with a black point



magnetic field of the magnetic disturbance correspond- ing to the output.
val ue of the magnetic sensor 10 from the nenory 13 and starts the1rBoMAR Q05
operatloﬁ in ab predeterm ned procedure. In the beginning, the detection
portion 70 of the controller 7 inputs a detection value (an output val ue
of a sensor 10) stored in the nenory 13, calculates a difference fromthe
vol tage value (digital value) 10 correspoqQ|ng to the intensity |evel of
the known internal magnetic field stored i'm the nenory (for exanple,

flash EEPROV) 71 to determne a voltage value (that is, a |l evel value of

nagnetic intens*ﬂ*{ cog fggggang?hec%gggaagneaa%g % tu&%&gfeﬁggﬂ;hat 15

point of tinme SI de~ of Fve etic

field wichis nofnd ng gggré& Ligedi sbut bagse.l soeagal ad. o orfler to

det ect the nagnetlc rncluding the insrde nagne

mgneti ¢ sensor d0csondust s £akeubAbh oD f Ak 20 deters rﬁ'h gﬁ%%t et%%e—' val ue

of the magnetic field of the magnetic di sturbance exclu I evel

val ue of the ingige meanesi enfigbdinspesifseakby, the deteat Iv%rluréo@.ﬂ on 70
stores the <calculation result for each of the predeterm ned tine

interval isn the refery {RAM 1d2e1lalhie BBREDLY {3 3% 3RQWANHiHM @an%_y
detection value (an output value of the calcul ated sensor 10) shown with a
bl ack point 1 8 dWw0P5an increase on the order of about 10% from the
reference level value 30.
Here, since the level value of the magnetic field
of the magnetic disturbance changes, the mean value
10 calculation portion 73 averages the detection value
for five times detection operation to send the mean
value data to the comparison portion 74 (step S2).
The comparison portion 74 compares the reference level
value 30 in the predetermined range in the initial
15 state stored in the memory (for example, flash EEPROM)
75 with the mean value (step S3). The comparison
portion 74 judges that the magnetic field of the
magnetic disturbance out of the predetermined range
is generated (YES of step S3) in the case where the
20 detection value (an mean value of the level of the
magnetic field of the magnetic disturbance) is a level
value exceeding, for_example, about 10% of the
reference level value 30. The flag output portion 76
sends the notification flag to the controller 6 in
25 accordance with-the comparison result of the

comparison portion 74.

When the controller 6 receives a notification



- 11 which is plotted in accordance with the passage of tine is stored.
The Ieve) val ue 30 shown in FIG 3 refers to a reference val ue i'nsiM\8 2565
the predeter- mned range in the initial state. The |evel value 31 S refers
to a |l evel value out of the predeterm ned range show ng an increase on the
order of about 10% fromthe reference |evel value 30. Here, since the

| evel value of the magnetic field of the yfgnetic disturbance changes, the
mean val ue 10 cal cul ation portion 73 averages the detection value for five
times detection operation to send the nmean value data to the conparison

portion 74 (steg33) ¢ he 'rélsoogcck}%}éfi‘e?m?o@ﬂé‘r@éw?giée&?%g ©

| evel value 30 inthe predetermned range 1Tn the rnitra Sstate ored

in the menory (fQfq @@l 1dd ash ERFRRMe ﬂé%avi éé'tweoﬁegﬁaeygéggiteﬁte ep

S3). The conparison portion 74 judges that the magnetic

magneti c di sturane;OoWutdr ther iiede) es M el dpoge1 +8 88Aghatedn( YES of
step S3) in the case where the 20 det'ection value (an nean val ue of the

level of the negneldd dgeatdt adn ther neaned &€ sh Sthe bRage) 3i sraml evel  val ue
exceedi ng, for exanple, about 10% of the reference |evel value 30. The

- flag outpst portdiek 716 (senglss4he notification flag to the controller 6 in
25 accordance with-the conparison result of the conparison portion 74.
When the head 3 conducts the read/write operation
of data with a target cylinder on the disk 1 through
the above monitor operation and the unload control,
the controller 7 constantly monitors the generation of

10 the'magnetic field of the magnetic disturbance. Then,
when it is judged that the magnetic field of the
magnetic disturbance out of the predetermined range is
generated, the controller 7 gives a notification for
promoting the unload operation to the cdntroller 6.

15 'Accordingly, the controller 6 drives and controls the
actuator to forcibly unload the head 3 from the
surface of the disk 1 up to fhe ramp member 8. Thus,
the read/write operation of the head 3 is suspended
and the head 3 is retracted from the disk 1. As a

20 consequence, at the time éf the read/write operation,
such state as the recording of the erroheous data on
the recording layer under the influence of the
generation of the magnetic field of the magnetic
disturbance, and the reading of the erroneous data

25 from the recording layer can be avoided in advance.

Furthermore, in the monitor method according to

the embodiment, in the generation of the magnetic



When t-he controller 6 receives a notification 1 8 MAR 2005 12 flag fromthe
m'cro controller 7, the VCM5 is driven and controlled to nove hgﬁgpﬁqﬁ%
actuator!to the side of the outer periphery of the disk 1 to co ah
unl oad operation for retracting the head 3 fromthe 5 disk 1 (step $4).
When the head 3 conducts the read/wite operation of data with a target
cylinder on the disk 1 through the above nitor operation and the unl oad
control, the controller 7 constantly nonifors the generation of 10 the
magnetic field of the magnetic di sturbance. Then, when it is judged that

the magnetic fi eﬂtie dloé t P%h@%ﬁ%‘fﬁé%i%@i%%%ﬂ%ﬁc ?%ngpfegﬁrggg %%ﬁg%

ed
range i s genera ) e controfler grves a no i ng

t he unl oad opemy'ﬂgg}({ﬁéﬁ&é&ﬁW&f&{gr%ﬁﬁféﬁigﬁc§5dggghgiﬁéggtcontroIIer 6

drives and controls the actuator to f y unl oa 3 fromthe

surface of the @d%béhdﬁhtéh&h@héaf@a&?ﬂ?fgﬁgoﬁgggﬁgontEgnrﬁéd/“”ite

operation of the head 3 is suspended and I's retracted fromthe

disk 1. As a 20 04} CSh1@tifh henti BRsOf ohibeckeadt Wi b8ePRSRAMEAN, such
state as the recording of the erroneous data on the recording |ayer under

the influence ofrdhf. ganeisddeenefy} het nBeBshts Hbskebot thesergretic
di sturbance, and the reading of the erroneous data
a secured read/write operation of the data in the
perpendicular recording method without damaging the
operation efficiency of the disk drive. |
Incidentally, a structure may be such that the
10 arrangement of the magnetic sensor 10 may be provided
not only at one location bﬁt also at a plurality of
locations in order to heighten a detection precision
of the magnetic field of the magnetic disturbance.
In this case, the controller 7 continuously monitors
15 détecﬁion Valdes from each sensor, and an instruction
for the unload operation is given to the controller 6
when the detection value with any of the sensor is
outside the predetermined range.
Furthermore, even after the head is retracted up
20 to the ramp member 8 with.a forcible unload operation,
the controller 7 monitors the magnetic field of the
magnetic disturbance as shown at step S5 of FIG. 4B.
Then, in the case where it is judged that the magnetic
field of the magnetic disturbance is lowered to
25 the predetermined range, the controller 7 gives an
instruction of the execution of the load operation to

the controller 6 (YES of step S6). In accordance with



25 fromthe recording | ayer can be avoided in advance. Furthernnqq%g%ﬁ h&;
noni t or Vethod according to the enbodinent, in the generation of 't
magnetic’ 1 8 MAR 2005 13 field of the magnetic disturbance in the
predeterm ned range, the read/wite operation of data is not suspended
and the read/wite operation can be suspended only in the case out of the
predeterm ned 5 range. Consequently, it_bquneg possible to secure a
secured read/wite operation of the data in the perpendicular recording
met hod wi t hout damegi ng the operation efficiency of the disk drive.

id Iy, b h t hat 0 ar, t of t
nghef?gase%so? ﬁ%éﬁgégégug?¥9pgegggn8%n ﬁP§H§F kn rﬁ%%%g%gﬁpﬁﬁguﬁﬁggsatha
P ool . . bt 0 Do h
et i o freld offsnithushofl E60cbgNEkod, $8pR EResseial MUY He) "7

continuously nonilogss 48 drbeghi-egckabyes hbr amsgagh & rs7)and;g§ 3o

instruction for the unload operation IS given to the control'l'er

the detection va&é&esw;&@n@@{ phehhenseRsgheltdc QUisthid® A& Ftrkﬁﬂf‘%eﬁ‘s! niged
range. Furthernore, even after the head i's retracted up 20 to the ranp

nmenber 8 vith a forehdl gronbeadm9neratrhale, the cRRlI/RIJie tg@ndss the
magnetic field of the nmagnetic disturbance as shown at step S5 of FIG 4B.
can be resumed.
(Second Embodiment)
"FIGS. 5, 6 and 7 are views.asspciated with the
second embodiment. The second embodiment has a
10 structure in which a monitor operation of the magnetic
field of the magnetic disturbance is realized without
using the magnetic sensor 10. The second embodiment
will be specifically explained hereinbelow.
The controller 7 according to the second
15 embodiment stores an amplitude value (a digital value)
corresponding to a specific signal pattern in the read
signal read with the head (read head) 3 as a detection
value of the magnetic field of the magnetic
disturbance in a memory (RAM) 80 (step S1). Here, the
20 specific signal pattern refers to a signal read with
the read head from a gap portion 53 included in a
servo area prbvided on a disk 1 as shown in FIG. 5.
By the way, as described above, in the disk
drive, the controller 7 conducts a servo control for
25 positioning the head 3 on the target position (target
cylinder) on the disk 1 as a previous stage of the

read/write operation. The controller 7 conducts the



Then, in the case where it is judged that the magnetic field of the
magneti c disturbance is lowered to 25 the predeterm ned range, theg MAR 2005
_controllbr 7 gives an instruction of the execution of the | oad operation
to the controller 6 (YES of step S6). In accordance with 1 8 MAR 2005 - 14
the instruction, the controller 6 drives and controls the actuator to
conduct a | oad operation of noving the _he 3_to the surface of the disk 1
(step S7). As a consequence, when the magnhetic di sturbance changes up 5 to
the predetermned range, the read/wite operation can be resuned. (Second

Enbodi ment) . FIGS. 5 6 and 7 ed with th
embodi mont . The SS503h SHRH Foh IS o 105 S19 (Tt 6 TR WAL ER 5 RoAPES:

oper ati on of th?hggpnetlc field of the magnetic disturbance is reallzed
Wi t hout using € nagnetlc sensor 10. The second enbodi nent wll be

specifically explai ngg, g%¢GThg coptipll ex g ngﬁﬁglggryg t he

second 15 enbodi nent stores an a itude value (a |g|ta val ue)

correspondi ng t @ SRACIddL X MRl DAl teEdy i Redde({R8Tuas4 904! theadenwt h
t he head (read head) 3 as a detection 'value of the magnetic field of the

magnetic distur @qn%ads aEemy i d RAMnB0 £86RPIR ) sekpbearéheand0 specific
signal pattern refers to a signal read with

sends the signal to the preamplifier 20. The
preamplifier 20 amplifies the servo signal to send the
signal to the read channel 21. The read channel 21
has a sample hold circuit 210 and an A/D converter 211
10 to conduct the reproduction processing of the sampled
servo signal to send the reproduced servo data to the
controller 7.
By the way, in the servo area, as shown in
FIG. 5, a cylinder address 51 for identifying an AGC
15 pattern 50 and a cylinder, and servo burst data 52
used for the track following operation of the head 3
are recorded. The servo area is arranged a predeter-
mined interval of a plurality of cylinders which are
constituted in a concentric manner on the disk 1.
20 Each cylinder is constituted in such a manner that
a plurality of data sectors 60 are arranged between
servo areas.
The gap portion 53 is arranged between the servo
area and the data sector 60. The gap portion 53 is an
25 area for time adijustment arranged between the backmost
portion of the serve area and the front portion of the

data sector. Normally, a high frequency bit pattern



the read head froma gap portion 53 included in a servo area provided on a
disk 1 as shown in FIG 5. By the way, as described above, in theqdi RkR 2005
drive, the controller 7 conducts a servo control for 25 positioning the
head 3 on the target position (target cylinder) on the disk 1 as a previous
stage of the read/wite operation. The controller 7 conducts the 1 8 MAR
2005 15 servo control by using a servo _da 3 read wth the read head. As
shown in FIG 6, at the tinme of the servo “control operation, the read head
(included in the head 5 3) reads the servo signal fromthe servo area and

sends the signal,t pLea Lfier The lif.ier 20 a ifies the
servo signal to erf?c’fg ﬁ err”@ t%stﬁglrggﬁ Eﬁgﬁﬁé Zfs TivE F ‘channel
21 has a sanple hol drgi | Rd ..a (@ rgah &l 0..t-0 ,conduct
t he reproduction procegsﬁﬁé o?g%20§lgr Péd Rge&%§%%|§ﬁa %b%Se%fE%Jh

r epr oduced servop@péfoﬁ%ihgvefggggokhsr afp1Brublie ek RN Sorvo area,

as showmn in FIG™ 5, a cylinder dress 5 ent ylng an
pattern 50 and awyIh&EeFy @pd:§eE¥AQbURE! mdahavaZueusiad of @ i track

fol l ow ng operation of the head 3 are recorded. The servo area i s arranged
a predeters m nesbrigd €1 yeh ©braiehusal i(k¥epf styhi ndebsaed &l AR orb
the detection change of the amplitude value. The
comparator 82 compares the reference value stored in
the memory 83 with the mean value to judge the
generation of the magnetic field of the magnetic
10 disturbance (step S13). Specifically, in the case
where the increase or decrease amount with respect to
the reference value (for example, the amplitude value
in the predetermined range in the initial state)
exceeds, for example, about 10%, the comparison
15 portion 82 judges that the magnetic field of the
magnetic disturbance out of the predetermined range is
generated (YES of step S13). Here, in accordance with
the direction of the magnetic flux of the magnetic
field of the magnetic disturbance, the amplitude value
20 of the specific signal pattern is increased or
decreased from the reference value.

When the controller 7 judges that the magnetic
field of the magnetic disturbance out of the predeter-
mined range 1s generated, a notification flag is sent

25 from the flag output portion 76 to the controller 6.
Accordingly, the controller 6 drives and controls the

actuator to conduct an unload operation for retracting



constituted in a concentric manner on the disk 1. 20 Each cylinder is
c0nstitu§ed in such a manner that a plurality of data sectors 60 hBeMAR 2005
arranged’ between servo areas. The gap portion 53 is arranged between the
servo area and the data sector 60. The gap portion 53 is an 25 area for
time adjustnment arranged between the backnost portion of the serve area and
the front portion of the data sector. Normglly, a high frequency bit
pattern 1 8 MAR 2005 16 (also referred to as all-one pattern) is recorded.
In the controller 7, the mean val ue cal cul ation portion 81 averages the

anpl i tude val ue r ;N to. send.th val data, to

the 5 conpari soné%grﬁggﬁ §2k?§f“2§g%% %?153 (;&rl&?é(r I1t goagtépo@raf)%q en!ljeg‘ék?%}ctaq on

change of the anpgtgﬂdglgg[ue. The conparator 82 conpares the reference
t

val ue stored in e nenory 83 with the nean value to judge the generation

of the magnetic fiel dpghkrhBenmRa@nNetint 1¢JiSirbaneedStghrldon, even
Specifically, in the case where the increase or decrease anmount with

respect to the geterepre Mabde3(fier rexarpited e N Udeny adiber B L he
predetermned range in the initial state) exceeds, for exanple, about 10%

t he conpar$son f{Hhepoohtenld2rj Gdgesithals the magmeiiic fdigdthaide as
magneti ¢ di sturbance out of the predeterm ned range is
: described above. Then, in the case where it is judged
that the magnetic disturbance has been lowered to
a predetermined range, the controller 7 gives
an instruction of the .execution of the load operation
10 to the controller 6. In accordance with this
instruction, the controller 6 drives and controls the
actuator to conduct a load operation for moving the
head 3 from the ramp member 8 up to the surface of the
disk 1. As a consequence, when the magnetic head
15 moves up to the predetermined range, the read/write
operation can be resumed.

As has been described above, according to the
embodiment, the generation of the magnetic field of
the magnetic disturbance out of the predetermined

20 range can be monitored by detecting an increase or
decrease amount of the amplitude value of a specific
signal pattern. In the monitor method according to
fhe present invention, since the generation of the
magnetic head of the magnetic disturbance can be

25 detected in accordance with the change in the signal
amplitude value from the servo érea arranged on all

the cylinders on the disk 1, the monitor can be



generated (YES of step S13). Here, in accordance with the directifg ﬁiRQﬂﬁ
magnetic flux of the nagnetic field of the magnetic disturbance, e
anplitudé val ue 20 of the specific signal pattern is increased or

decreased fromthe reference value. Wen the controller 7 judges that the
magnetic field of the magnetic disturbance out of the predeter- m ned
range is generated, a notification flag_isqgent 25 fromthe flag output
portion 76 to the controller 6. Accordingly, the controller 6 drives and
controls the actuator to conduct an unload operation for retracting 1 8

MAR- 2005 - 17 ; t [ 1 h r 8
(step S14). Hﬂﬂ%éﬁ%égggi%ﬁ§é§¥%§%?%ﬁ% %ﬁ gagggpgbg%%o%?R§§BR¥EgB§er t he
head 3 is retrac{sed. up to the ranp menber 8, 5 the controller 7 nonitors

t he magnetic di sturbance as descri bed above. Then, in the case where it is

judged that the magngiéfqehes vl pancrehaspbaeneheasedat Qrd RLgdet §nm ned
range, the controller 7 gives an instruction of the execution of the |oad

operation 10 taqHieh condiDderi®. thd 2eEpEHIACENY HBcHBRSe WBASLEUSK ON,
the controller 6 drives and controls the actuator to conduct a | oad

oper ati onsfor numHenGrigie t hkadvBLhe 00T t biker appcHENbBEeEi§nep patthensurface
of the disk 1. As a consequence, when the magnetic head
recorded in the gap portion 53 is used. However, the
embodiment is not restricted thereto. Incidentally,
a method may be used in which specific data for the
monitor for the magnetic field of.the magnetic

10 disturbance is recorded in advance, and the generation
of the magnetic field of the magnetic disturbance is
judged with the change detection of the amplitude
value at the time when the controller 7 reproduces the
specific data.

15 In summary, in the case where the magnetic field
of the magnetic disturbance out of the predetermined
range 1s generated while monitoring the magnetic field
of the magnetic disturbance affecting the disk drive,
the head can be forcibly retracted from the disk.

20 Consequently, malfunctions can be avoided for reading
and writing erroneous data uﬁder the influence of the
magnetic field of the magnetic disturbance out of the
predetermined range at the time of reading and writing
data.

25 In particular, when applied to a perpendicular
recording method disk drive which uses a double-

layered disk which is easily affected by he magnetic



15 noves up to the predeterm ned range, the read/wite operation gpp Q%mm
resuned. As has been descri bed above, according to the enbodi nent ﬁ
generatlbn of the magnetic field of the magnetic disturbance out of the
predeterm ned 20 range can be nonitored by detecting an increase or
decrease amount of the anplitude value of a specific signal pattern. In
the nonitor nmethod according to the presepy invention, since the
generation of the magnetic head of the maghetic di sturbance can be 25
detected in accordance with the change in the signal anplitude value from

the servo area %{j%ﬂ%%garg)@e a'%heté‘:ﬁbgéﬂrh&q OOeEP {agkémﬁ}\ret he ygoni tor

can be 1 8 MAR realized apprOX|na e y ove ol é 'range of the

di sk 1. | nci dentalidgeq i, £nbodi ealybasoassibYE! UoepkByiwhi ghea sghange i

t he i ncrease an ecr ase Value of 5 the anplitu alue of the specific

signal pattern rgcordess ithd hee S50nHOELL HR §§cb§d9§§dmeEHB@V%&ceﬁh%nt
enbodi nent is not restricted thereto. Incidentally, ™ a nmethod nmay be used

in which specifiin datapfort§ hei tonéspect otot BReNREBAELE cf Febddobft Ree
magnetic 10 di sturbance is recorded in advance, and the generation of the

magnetic fi el d efadre immofiedt erishseéer bance is judged with the change
detection of the anplitude
Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
10 shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



val ue 'at the tine when the controller 7 reproduces the specific data. 15
In sunmmary, in the case where the magnetic field of the nmagnetic

di sturbance out of the predeterm ned range is generated while nnn?@oV$%3mm
the magnetic field of the magnetic di sturbance affecting the disk drive,

t he head can be forcibly retracted fromt di sk. 20 Consequently,

mal f uncti ons can be avoided for reading and witing erroneous data under
the influence of the magnetic field of the_magnetic disturbance out of the
predetermned range at the tinme HfAleddi AGAINEOWMISEi ng data. 25 In
particul ar, when applied to a perpendicular recording nethod disk drive
whi ch uses a double- |ayered disk which is easily affected by he magnetic 1
8 MAR 2005 - 19 disturbance, the enbodinment is very effective. As a
consequence, it beconmes pdsk kire vieo fprovirdeoaddingk dadkai v af dilsdk with a

per pendi cul ar recording nmethod excellent in stability with respect to the

magnetic fiepdrpbnbieu1d rmagnelis cdirsicviBianee meAddidt, | erapra@vanfi;ages and
nodi fications wll readily occur to those skilled in the art. Therefore,

the inventgion in itschroader aspects ks ek l4it.ed to the specific
details and repre?en?ative eﬁb%dinents 10 shodh and descri bed herein.

Accordingly, vart QUensor detecting a magnetic field with respect to

the disk drive; and
an actuator unloading the head from the surface of the
disk to a retracting position outside of the disk when the

10 detected magnetic field is out of a predetermined range.

2. The disk drive according to claim 1, wherein the
disk comprises a recording layer showing magnetic
anisotropy in a perpendicular direction and a soft magnetic

15 layer provided between the recording layer and a substrate.

3. The disk drive according to claim 1, wherein the
magnetic sensor comprises a sensor using a Hall effect
element.

20

4, The disk drive according to claim 1, further
comprising:

a controller monitoring an output value from the

sensor indicating the detected magnetic field, wherein the



nodi fircati ons may be nmade w thout departing fromthe spirit or scope of

t he general inventive concept as defined by the appended clai ns ah8 MARe2005
equi valents. 1 8 MAR 2005 20 WHAT IS CLAIMED IS: 1. A disk drive for
recording data to a disk with a perpendicul ar nagnetic recordi ng nmethod,
conprising: 5 a head witing data to the gjsk; a sensor detecting a
magnetic field with respect to the disk drive; and an actuator unl oadi ng
the head fromthe surface of the disk to a retracting position outside of
the di sk wheRCPRECLI16TdBPELEAE SNEGReBCE URTErd tPs UBdLa6F thephEast ¥Pfed
range. 2. The disk drive according to claim1, wherein the disk conprises
a recordi ng theepusholi g livggact P8t afi soPreeytiermangsr yéddiccul ar direction
and a soft magnetic 15 | ayer provi ded between the recording | ayer and a
substrate. 3. The disk drive according to claim1, wherein the nagnetic
sensor conprises a sensor using a Hall effect elenent. 20 4. The disk

drive according tOSQ'@h@‘@is&Uﬁ&ﬁ%@ a@@%&@ﬁ%@ngb @l%Qﬂiﬂ9|E%&t%%&it0ring an
output value fromthe sensor indicating the detected magnetic field,
wherein the %oﬁp¥%§i%895
a memory storing a predetermined value; and
a controller calculating a mean value of an output
value from the sensor monitored at a predetermined time
interval, wherein the controller notifies the actuator to

10 unload the head when the calculated value is larger than

the predetermined wvalue.

6. The disk drive according to claim 1, wherein
the actuator loads the head onto the surface of the disk
15 from the retracting position when the magnetic field
detected with the sensor beccmes within the predetermined

range.

7. A disk drive for reading data from a disk is
20 recorded the data with a perpendicular magnetic recording
method, comprising:
a head reading data from the disk;
a sensor detecting a magnetic field;

a controller monitoring an amplitude value of the



21 controller notifies the actuator to unload the head when the o¥gp@$ 2005
value is out of a predeterm ned value. 5. The disk drive according t %n?%
1, further 5 conprising: a nmenory storing a predeterm ned value; and a
controller calculating a nean val ue of an output value fromthe sensor
nonitored at a predetermined time interval, wherein the controller

notifies the actuator to 10 unl oad the head when the cal cul ated value is

| arger than the predeterm ned value. 6. The disk drive according to claim
1, wherein PKeJgteAESLd §4983lh@RERENOKES % We thuthgcBesP fheMditdie 15
fromthe retracting position when the magnetic field detected wth the
sensor becondd s &hidn jullg ipoeddedhricned nognge magneAidi $kedd Ve foort rodadi ng
data froma disk is 20 recorded the data with a perpendi cul ar magnetic
recordi ng net beddetermingdngangecheadereati ngedaid 1firtamet va ldiesk;th& sensor
detecting a nmagnetic field; a controller nonitoring an anplitude val ue of

the 1 8 MAR 2005a22 papiredet armianed g9i:un@a thalinera dovad diidnh o hdhead from
the disk and judgi ng whether or not a nmagnetic field is out of a

predeterngnegogﬁqg% QQ%QQd%@ %Qeaa%BMEH%QQ ﬁ@ﬂﬂ%bnt%%tween the servo

area and a data sector on the disk; and

an actuator unloading the head from the surface of the
disk to a retracting position outside of the disk when the
magnetic field is out of a predetermined range.

10

8. A disk drive for reading data from a disk is
recorded the data with a perpendicular magnetic recording
method, comprising:

a head reading data from the disk;

15 a sensor detecting a magnetic field;

a controller monitoring an amplitude value of the
predetermined signal pattern read with the head from the
disk and judging whether or not a magnetic field is out of
a predetermined range based on the amplitude value; and

20 an actuator unloading the head from the surface of the
disk to a retracting position outside of the disk when the

magnetic field is out of a predetermined range.

9. The disk drive according to claim 8, wherein



signal- pattern is a signal pattern recorded on a gap 5 portion provided at
a‘'boundary portion between the servo area and a data sector on tqee ngﬁkZ'UOS
and an actuator unloading the head fromthe surface of the disk to
retracting position outside of the disk when the nmagnetic field is out of
a predeterm ned range. 10 8. A disk drivezgor reading data froma disk is
recorded the data with a perpendi cul ar naghetic recordi ng nethod,
conprising: a head reading data fromthe disk; 15 a sensor detecting a
nmagnetic fi etle diséncrppirdsesori £6COKE1IAN dfpritt SOW -A0uBgNSHE
predeterm ned signal pattern read with the head fromthe disk and judging
whet her or nenhiaomagpet io ki pedpesdigulefr ddrpcedener @nded saxige based on
the anplitude val ue; and 20 an actuator unloading the head fromthe surface
of the diskmbgnathet nagkirngrpedideidobeauwicendehef rike rdiisly weellurheand a
magnetic field is out of a predeterm ned range. 9. The disk drive according
to claim8, whekeiratt 8 MAR 2005 23 the disk conprises a recording |ayer
showi ng magnetic anisotropy in a perpendicular direction, and a soft
magnetic Layer provided between the recording nmediumand a substrate. 5

10. The disk drive according to claim 8, further
comprising:
a memory storing a predetermined value; and
a controller calculating a mean value of an output
10 wvalue from the sensor monitored at a predetermined time
interval, wherein the controller ncotifies the actuator to
unload the nead when the calculated value is larger than

the predetermined value.

15 11. The disk drive according to claim 8, wherein
the monitor controller drives and controls the actuator in
the case where the magnetic field of the magnetic
disturbance has changed within the predetermined range and
gives an instruction to load the magnetic head from the

20 retracting position to the surface of the disk



10. The disk drive according to claim8, further conprising: a n&pgéq
storing a predeterm ned value; and a controller calculating a nean ARe 2085
an output 10 value fromthe sensor nonitored at a predeterm ned tine
interval, wherein the controller notifies the actuator to wunload the head
when the cal cul ated value is larger than he predeterm ned val ue. 15 11.
The di sk drive according to claim8, wherein the nonitor controller drives
and controls the actuator in the case where the magnetic field of the
magnetic di sturbafce A&AS @HéﬁgéélWﬁtﬁpﬁoﬁﬁénﬁré@epgﬁ#ﬁnéd WagFE landhegi ves
an instruction to |l oad the nmagnetic head fromthe 20 retracting position to
the surface ohghkéidi sknko8 MARP20BEs24 sE2soThasdingk adHiedd a&ddexdi ng to
claim1, wherein the nmagnetic sensor conprises a sensor using a Hall effect
el enent; andeflgmeher eonpriusithgr aocmpatisdhnler nmonitoring an out put val ue
fromthe 5 sensor indicating the detected magnetic field, wherein the

control ler notifigscbheraetuat gbntecvnhgadnt Bathaadvuhes ri-be eukput val ue
is out of a predeterm ned val ue.

5 sensor indicating the detected magnetic field, wherein the

controller notifies the actuator to unlcad the head when

the output value is out of a predetermined value.



