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Lrrerer e rer e reeer 1ol rerr rrrlr *000002* TI TLE OF THE | NVENTI ON
APPARATgﬁ"MW FOR HEAD LOAD CONTROL I N DI SK DRI VE BACKGROUND COF THE
| NVENTI nt invention relates to a disk drive apparatus having
a head retracishgg nmechani smand, nore particularly, to an apparatus and a
nmet hod for detecting a nagnetic field<4hat i-s externally applied to the
appar at uﬂmmmmmﬂmml ing the performance of a 10 head | oad operation in
accor dan esult of the detection. A hard disk drive is known as
a di sk drives«dspbag a disk nmedi DOTRBE @FSTHEA@NVERUIOM |In a hard disk
drive, a head (magnetic head) is used to read/wite 15 data fromto the

di sk nmedi um | APRARATHSr ANG/ WETHOD @O&r MEHADN LA Dy @ONTROEd INn DAISKenvi r onnment
where a magnetic field is externally applied to the hard disk drive, data
on the disk ne®RIVEi s |ikely to be destroyed under the influence of the
externally 20 applied nmagnetic field. Electronic equipnment such as a
personal computer installed BAGKGERNEY QF sSKEITNMENHLN recent |y been

t hi nned and downsi zed. Accordingly, the hard disk drive has becone
susceptiBle to an exXtér RHesfRfnetiveyiiqry relates to a disk drive

apparatus having a head retracting mechanism and, more

particularly, to an apparatus and a method for
detecting a magnetic field that is externally applied
to the apparatus and controlling the performance of a

10 head load operation in accordance with the result of
the detection.

A hard disk drive is known as a disk drive using

a disk medium as a storage medium. In a hard disk
drive, a head (magnetic head) is used to read/write

15 data from/to the disk medium. If a data read/write
operation is performed in an environment where a
magnetic field is externally applied to the hard disk
drive, data on the disk medium is likely to be
destroyed under the influence of the externally

20 applied magnetic field. Electronic equipment such as
a personal computer installed with a hard disk drive
has recently been thinned and downsized. Accordingly,
the hard disk drive has become susceptible to
an external magnetic field.

25 Jpn. Pat. Appln. KOKAI Publication No. 3-242866
discloses an electronic device with a hard disk drive,

such as an electronic computer, which includes



25 Jpn. Pat. Appln. KOKAl Publication No. 3-242866 discloses an electronic
device with a hard disk drive, such as an electronic conputer, which
includes 2 a magnetic field detector for detecting a magnetic field that
is applied to the hard disk drive. The Publication refers to the
possibility that data wll be altered when it is read/witten fronmto the
5 hard disk drive to which a magnetic f< el i-s applied. If the data is
altered, progranms are likely to run away. According to the technique
described in the Publication (referred to as prior art hereinafter), a
data read/ wite paghatiien fislpgedetedtdrl Fort dethatdngl@ diagkedriicve only
when no magnetic field is applied to the hard disk drive. Wien a nagnetic
field is appli€édeldothlae Har dpgildkeddiiovehet hargedfiekmardeeaf the data
read/ wite operation is held by a host itself. The host therefore inquires
of the magneti &hki @udblitstdenecedershérhdahea posgridtild thi ehdti dadpplied to
the hard disk drive imedi ately before the host perforns a data

read/ wite opebatdilokef 8d teffedhahendiidk igr read/Movidten, from/poi dheart pays
no attention to the _ probl em caused when the head is | ocated above a data
20 area Secur eBagf §igksKriv@ &/ ¥ iche ehargngitde dliedd dsd a@Pddgsetic
field is applied to the hard disk drive. |In other wqrds, the problemis
that when an i fdu atpedd PILGLEL, RTOGEAES: Afovd ke ﬁb&@hrgﬁe head by

I nduced noi se g%%yto %E%o%é&%@n%g %%%n%ga%ﬂgh%gddeggr%bed in the
Publication (referred to as prior art hereinafter),
a data read/write operation is performed for the hard
10 disk drive only when no magnetic field is applied to
the hard disk drive. When a magnetic field is applied
to the hard disk drive, the performance of the data
read/write operation is held by a host itself.
The host therefore inquires of the magnetic field
15 detector whether é magnetic field is applied to the
hard disk drive immediately before the host performs
a data read/write operation for the hard disk drive.
However, the prior art pays no attention to the
problem caused when the head is located above a data
20 area secured on a disk medium of the hard disk drive
and a magnetic field is applied to the hard disk drive.
In other words, the problem is that when an inductive
head is used, a current flows through the head by
induced noise due to the external magnetic field. If a
25 current excited by an external magnetic field flows
through the head when the head is located above a data

area (data track) of the disk medium, data of the data



25 current excited by an external magnetic field flows through the head
when the head is | ocated above a data area (data track) of the disk
medium data of the data 3 area (data track) nay be destroyed even though
the host holds the data read/wite operation. In general, when a disk

medi um reaches a constant rotation speed at the tinme of startup of a hard
disk 5 drive, a head is automatically l|-oadkd -above a data area of the disk
medi um from a head retracting mechanism such as a ranp, irrespective of
the operation of a host. In this state, the host can read/wite data
fromto the di skegedidata ktiradQWaasr beakietiraeal ehMenmagrighc thieelhd sits
applied to the head when the head is |oaded, it is feared that data
recorded on thaodidsk thrediats mepndderdest opeadtden.t o the current fl ow ng

t hrough the head under the influence of the external nmagnetic field before
the host perforns t e dererEd r ediwa tdl dpaereadiivon feachde aigkateditum  As
inthe prior art described above, to check whether an external magnetic
field is appli &otediche sipged dits Ehdr ibigme jofradiagttalry dfefoohars ghtsk

read/ wite operation is not necessarily effective in ternms of preventing
20 the déstructifdicof ad&ead déorddP™&t 197 107 dIPafsd WhoVeBR ERtSURMMSRY OF

THE | NVENTI ON The present invention has been nmade in . consideration of the

above situatiofR aﬁgleaﬁh&gﬁ SEAI U &EE5F 3 gxefa(g 6&1@&&%% 4%l d

externally such as a ramp, lrrespective of the operation of

a host. In this state, the host can read/write data

from/to the disk medium. If, however, an external

10 magnetic field is applied to the head when the head is
loaded, it is feared that data recorded on the disk
medium may be destroyed due to the current flowing
through the head under the influence of the external
magnetic field before the host performs the data

15 read/write operation for the disk medium. As in the
prior art described above, to check whether an external
magnetic field is applied to the hard disk drive
immediately before a data read/write operation is not
necessarily effective in terms of preventing

20 the destruction of data recorded on the disk medium.

BRIEF SUMMARY OF THE INVENTION
The present invention has been made in

consideration of the above situation and an object
thereof is to detect a magnetic field externally

25 applied when a head is loaded above a data area of

a disk medium from a head retracting mechanism and

prevent data recorded on the disk medium from being



25 applied when a head is | oaded above a data area of a disk nmediumfroma
head retracting nechanismand prevent data recorded on the di sk nmedi um
frombeing - 4 destroyed by inhibiting the head from being | oaded in
accordance with the result of the detection even though a current flows

t hrough the head due to the external magnetic field. 5 According to an
aspect of the invention, there is prowdetl a disk drive conprising a head
retracting nmechanisminto which a head is retracted froma data area of a
di sk nmedium The disk drive conprises an actuator, a nmagnetic field

detector, headdegadoyRandy Lhdmd tdont tele NS . rofe kdinptieadedgpaerts the
head and drives the head in a radial direction of the disk nedium The
magneti c fi el dageoectanrcedeticdt $hen resxtldr rel Itheapia deed imagratarnc thicglgth The
head | oad neans drives the actuator and perforns a head | oad operation 15
to nove the head duraenthd leesd thetouady ithe rectidanivemtto thehexdatraadr ea of
the di sk medium The control neans checks a result of detection obtained
from t he magnetmagneftiigl figdidector while the head is retracted into the

head retracting nechani smand inhibits the head | oad 20 neans from,
perform g t he head AGRF HgeF &9 G iaFParle Alddhe vantirnr ddigre gfs

detection. Addition obj ect d advant ages of the inpvention, will be set
forth in the dELORSIEhR WHish oo ROMERE it 3 Baehii S TIE ous from

the descriptio%eéﬂéﬂ?@ﬁ into which a head is retracted from a data

area of a disk medium. The disk drive comprises an
actuator, a magnetic field detector, head load means,

10 and control means. The actuator supports the head and
drives the head in a radial direction of the disk
medium. The magnetic field detector detects an
externally applied magnetic field. The head load means
drives the actuator and performs a head load operation

15 to move the head from the head retracting mechanism to
the data area of the disk medium. The control means
checks a result of detection obtained from the magnetic
field detector while the head is retracted into the
head retracting mechanism and inhibits the head load

20 means from performing the head load operation in
accordance with the result of detection.

Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may

25 be learned by practice of the invention. The objects
and advantages of the invention may be realized and

obtained by means of the instrumentalities and



25 be |l earned by practice of the invention. The objects and advantages of
the invention nay be realized and obtained by neans of the
instrunentalities and - 5 conbinations particularly pointed out
hereinafter. BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG The
acconpanyi ng draw ngs, which are incorporated in and constitute a part of
the specification, illust- 5 rate enbodi nénts of the invention, and
together with the general description given above and the detailed
description of the enmbodi nents given below, serve to explain the
principles of tbmbinsehbhenpakFtéculariyapbliatkddoagr asrehawifngra
configuration 10 of a hard disk drive according to a first enbodi nent of

t he present i nve8RIEMDEBCBIPZION I ITHHC ISEVERELP IVAIEMWSN @ Fa T Hip ERAWNING of
the hard disk drive according to the first enbodi ment, which is perforned
when a head is | oad@de a2EcPmBanying arbwdoksdi whigm srewimgoxposatiegur ati on
of a hard disk drive according to a second enbodi nent of the present

i nvention. FIGingapd 900§§w¢§%6mﬁnﬁaéﬁ @iaﬁb?eSE?CéfépéﬁloﬁedﬂgﬁPﬁﬁcluding
a CSS area as a head retracting _20 nechani sm DETAILED DESCRI PTI ON OF THE
| NVENTI ORl A hafatai erbadipengscefdirhg ﬂBVFH§18ﬁboéPﬁeﬁP§e6PertHétBresent

invention wl| ow be descri b
mvent i on w1 g Be.25ehL0ed stk Bn LELERCIBEvE0 ahC AECHTRERY LT

description of the embodiments given below, serve to
explain the principles of the invention.

FIG. 1 is a block diagram showing a configuration

10 of a hard disk drive according to a first embodiment of
the present invention.

FIG. 2 is a flowchart explaining an operation of
the hard disk drive according to the first embodiment,
which is performed when a head is loaded.

15 FIG. 3 is a block diagram showing a configuration
of a hard disk drive according to a second embodiment
of the present invention.

FIG. 4 is a view showing an example of a disk
medium including a CSS area as a head retracting

20 mechanism.

DETAILED DESCRIPTION OF THE INVENTION

A hard disk drive according to the embodiments of
the present invention will now be described with
reference to the accompanying drawings.

25 [First Embodiment]

FIG. 1 is a block diagram showing a configuration

of a hard disk drive according to a first embodiment of



25 [First Enbodinent] FIG 1 is a block diagramshow ng a configuration of
a hard disk drive according to a first enbodinent of - 6 the present
invention. In the hard disk drive (referred to as HDD herei nafter) shown
in FIG 1, a disk nmedium (magnetic disk nmedium 11 has upper and | ower
two di sk surfaces. One or both of the disk 5 surfaces of the disk nmedium11
serve as recording surfaces on which dat& i s magnetically recorded. A

ri ng-shaped data area 112 is secured on each of the recording surfaces of
the disk nmedium 11. The data area 112 includes a nunber of concentric

tracks (data 1@nkrpeksgntlinvénhead.(magnehechbhedadyis® dsipeovi ded for
each of the recording faces of the disk nedium 11. The head 12 is used to
wite data to thefdrskdmedi as HDD hdatdnaéterdi shpwandnr #3d.dat aaf rom t he
di sk medium 11 (data reproduction). The head 12 is a conposite one 15

i ncludi ng a redilskemddifth dmdonewict dib&aded2fm) hdfl hre uppeegeatied on a
single slider. The read head 121 is an MR (nmagnetoresistive) head conposed
of MR el enent slowZhetwpi déskegurfagess afnenducbrib héatheodpssed of

i nduction type recording thin-filmelenents. 20 In the configuration of the
HDD showh in Fparfacept ofsthgsdigkdmedarm Aé FEBVEneSugescaddnfgl e di sk
medi um 11; however, the HDD nmay have a plurality_of disk giuns 11 t hat
are stacked on8YhagRSt RBr WRACH! HR&Ri Ly gg@ﬁ@gaéﬁgagegﬁggg hown) are

A ring-shaped data area 112 is secured on each of the
recording surfaces of the disk medium 11. The data
area 112 includes a number of concentric tracks (data

10 tracks) 111. A head (magnetic head) 12 is provided for
each of the recording faces of the disk medium 11.

The head 12 is used to write data to the disk medium 11
(data recording) and read data from the disk medium 11
(data reproduction). The head 12 is a composite one

15 including a read head 121 and a write head 122 that are
integrated on a single slider. The read head 121 is
an MR (magnetoresistive) head composed of MR elements.
The write head 122 is an inductive head composed
of induction type recording thin-film elements.

20 In the configuration of the HDD shown in FIG. 1, it is
assumed that the HDD includes a single disk medium 11;
however, the HDD may have a plurality of disk mediums
11 that are stacked one on another.

A plurality of servo areas (not shown) are

25 arranged radially in the disk medium 11 and discretely

at regular intervals in the direction of the

circumference of the disk medium 11. Servo data for



25 arranged radially in the disk medium 11 and di scretely at regular
intervals in the direction of the «circunference of the disk nmedium 11.
Servo data for 7 wuse in head positioning control, etc. is recorded on

each of the serve areas. The servo data includes a track code (cylinder
nunber) and a burst signal. The track code indicates a track (cylinder)
where 5 a corresponding servo area is-ocCated. The burst signal represents
relative positional information (positional error) of the head in a track
where a corresponding servo area is |located by the anplitude of reproduced

waves. The tragkecadenand bukstishdnal coh@rane wied as pegoiidedalbn
information for positioning the head 12 within a target range of a target
track. The heedch?oifs thkt selhed taehlse t Ghecmerob aataet dnhylusdetsuat or 13 and
supported by the actuator 13. Mire specifically, the head 12 is attached
to the top endaotrabkacedepdryilonde3bnexbendi agdf mouans tasmabdd .of t he
actuator 13. The head 12 noves in the radial direction of the disk nmedium
11 as the actudher t¥rackocades infigaiesd al Lriesk Hevdfiaderposheirened above a
target track. A ranp (ranp nmechanism 10 is _arranged close to 20 the
outer ci Pcunf ePeREETEEPPREIBUsREFNG BFePl 1STROCRARE - 10 The RUWNSEd retracting
mechani sm f or netractin% the head_ 12 while the di sk nmedium 11 stops
rotating, etc.SigRélr ZRPreEFensspredirdddecPose toNtHe I1NdoLRaE@ um 11 and

| - M ] 1 1 [}
ocated in a gu%%glgggh%ﬁogr%gr) of the head in a track where

a corresponding servo area is located by the amplitude
of reproduced waves. The track code and burst signal
10 are used as positional information for positioning
the head 12 within a target range of a target track.
The head 12 is attached to the top end of a rotary
actuator 13 and supported by the actuator 13. More
specifically, the head 12 is attached to the top end of
15 a suspension 13b extending from an arm 13a of the
actuator 13. The head 12 moves in the radial direction
of the disk medium 11 as the actuator 13 rotates.
The head 12 is therefore positioned above a target
track. A ramp (ramp mechanism) 10 is arranged close to
20 the outer circumference of the disk medium 11.
The ramp 10 is a head retracting mechanism for
retracting the head 12 while the disk medium 11 stops
rotating, etc.. The ramp 10 is provided close to the
disk medium 11 and located in a given position on
25 a movement path of the top end of the actuator 13.
The disk medium 11 is rotated at high speed by

a spindle motor (referred to as SPM hereinafter) 14.



25 a novenent path of the top end of the actuator 13. The di sk nedium 11
is rotated at high speed by a spindle notor (referred to as SPM
hereinafter) 14. - 8 The actuator 13 includes a voice coil nmotor (referred
to as VCM hereinafter) 15 serving as a driving source of the actuator 13
and is driven by the VCM 15. The SPM 14 and VCM 15 are driven by a driving
5 current supplied froma driver IC (integrated circuit) 16. The driver IC
16 is a one-chip notor driver that includes an SPM driver and a VCM
driver. A value (controlled variable) for determ ning the above driving
current is detenal aedudyoz CBUiAtlull@sThevheae Eiilsmeerreqiedeir@ed head I C
17 nounted on a flexible printed circuit board (FPC). The head IC 17 is a
one-chi p head &ophisf YCHgheirednbf tiewr¢| adi Bgrainegad sarmpldirfivehgl buraebi as
circuit 172, and a wite anplifier 173. The read anplifier 171 anplifies a
read 15 signabfréhe bytaateadlBeaddlds dritviee byadh®2VCPhé Shias circuit
172 supplies a bias current to the read head 121. The wite anplifier 173
converts wite dat FhientSdMa Iy iangl Vgt it are s isigipbived rixviwmd te head
122 in the head 12. The head I1C 17 is connected 20 to a read/wite channel
(referred to aSURFAPEnEHREIL1eRefEPHaft XL VES dfd (dRtaopatesal og/ digital)
converter (referred &o s ADC hereinafter) 19. The R/'Wchannel 18
processes vari 64< 8t aﬂ%: Thes il gRal Lor dfedsSi Ry OPRcIChd®s ™BEBTconver si on

driver that includes an SPM driver and a VCM driver.
A value (controlled variable) for determining the above
driving current is determined by a CPU 21.
10 The head 12 is connected to a head IC 17 mounted
on a flexible printed circuit board (FPC). The head IC
17 is a one-chip head amplifying circuit including
a read amplifier 171, a bias circuit 172, and a write
amplifier 173. The read amplifier 171 amplifies a read
15 signal read by a read head 121 in the head 12.
The bias circuit 172 supplies a bias current to the
read head 121. The write amplifier 173 converts write
data into a write current to be supplied to a write
head 122 in the head 12. The head IC 17 is connected
20 to a read/write channel (referred to as R/W channel
hereinafter) 18 and an A/D (analog/digital) converter
(referred to as ADC hereinafter) 19.
The R/W channel 18 processes various signals.
This signal processing includes A/D conversion
25 processing for converting an amplified read signal
output from the head IC 17, encoding processing for

encoding write data, and decoding processing for



25 pr‘ocessi ng for converting an anplified read signal output fromthe head
| C 17, encoding processing for encoding wite data, and decodi ng
processing for 9 decoding read data. The R'Wchannel 18 has a function of
pul sing a read signal and outputting it as pulsed read data. The RF'W
channel 18 has another function of extracting a burst signal from servo
data in response 5 to a timng signal (bur%t timng signal) issued froma
gate array 20. The burst signal is transmtted to the CPU 21 and used for
positioning control for positioning the head 12 in a target track, that
is, track foll eiceglingonidael dabae ARGl R /brtarnel s ntead sifynaltiarpl i fied
10 by and output fromthe head IC 17 into a digital value. The output of
the ADC 19 is sdnpulsine aCRPail sanphalsechd tomtgettdting inagesetpuwd fadckl d
externally applied to the HDD. The ADC 19 can be built into the gate array
20. The gate ameagd Ztias aThaSRZW Ah@innsdt ildh Igpe@Erfatdier] Funategmatodd
Grcuit). The gate array 20 has a function of generating various timng
si gnal s cont ai ®¥%YFaEHms @ uhstg sSidpedl froomseTendahid sé disRanse om t he
R/ W channel 18. The gate array 20 has another function of extracting a
track code i nclt@déd Giider vd ddtla. (20 Sthe ik sedi)s issited Fugie acpu 21
and used for see control_ for noving the head 12 to a target track. The
gate array 20 HELS@EIHaYartdthert I]P(’,’&Is&’l 9 t%%d:raéls\%‘%eeq)ftooi
current, which j pplied to the read. .head 121 from (the bias .circuit 172
in) the head lgPi%,szLi Ul Gsed '£ot positioning control for posftlonlng
the head 12 in a target track, that is, track following
control. The ADC 19 converts the read signal amplified
10 by and output from the head IC 17 into a digital wvalue.
The output of the ADC 19 is sent to the CPU 21 and used
to detect a magnetic field externally applied to the
HDD. The ADC 19 can be built into the gate array 20.
The gate array 20 is an ASIC (Application Specific
15 Integrated Circuit). The gate array 20 has a function
of generating various timing signals containing
a burst-timing signal from a read pulse output from the
R/W channel 18. The gate array 20 has another function
of extracting a track code included in servo data.
20 The track code is sent to the CPU 21 and used for seek
control for moving the head 12 to a target track.
The gate array 20 has still another function of setting
a value of bias current, which is supplied to the read
head 121 from (the bias circuit 172 in) the head IC 17,
25 in the head IC 17 in accordance with the designation of

the CPU 21.

The CPU 21 contains a nonvolatile memory which



25 in the head I1C 17 in accordance with the designation of the CPU 21. The
CPU 21 contains a nonvolatile nmenory which 10 stores control prograns to
be executed by the CPU 21, such as a FROM (Flash Read Only Menory) 22. The
CPU 21 also contains a RAM (Random Access Menory) 23 that provides a work
area of the CPU 21 and the like. 5 The CPU 21 controls the entire HDD in
accordance with the control prograns stot@d rn the FROM 22. In ot her
words, the CPU 21 positions the head 12 in a target track in response to
both the track code extracted by the gate array 20 and the burst signal

i ssued by the s@oReW cbhammell PBogFThesCRI Pe akxecutedt byl $ha Cead2Wryite
operation, which is perforned by a disk controller 24, in response to a
read/ wite comsuaed iessaedROMortftlashhBsad Podyhdemottye CRU 2 TheeCEEt €1a
magnetic field externally applied to the HDD based on the output 15 val ue
of the ADC 19 @iéR crathdag 82 RAM: (Rendem Acciessr Mepory)i 23| ¢haéd above the
data area 111 of the disk nedium 11. The output value_of .the ADC 19
corresponds tBYRVACESt & WOEKy 8LEEd HFalthe G?U?@é Pedd theghdke -anpl i fi ed by

the head I C 17._.Th 21 controls.20 the e ti.on of head | oad based on
Lhe dorodtion TREeGED 01 EREUTRIReLe AbAC H dPoedcottroceon ot or r o0

B o e St AR BRSBTS Bl 10
words, the CPU 21 positions the head 12 in a target
track in response to both the track code extracted by
the gate array 20 and the burst signal issued by the

10 R/W channel 18. The CPU 21 also controls a read/write
operation, which is performed by a disk controller 24,
in response to a read/write command issued from
the host. Further, the CPU 21 detects a magnetic
field externally applied to the HDD based on the output

15 value of the ADC 19 when the head 12 retracted in the
ramp 10 is loaded above the data area 111 of the disk
medium 11. The output value of the ADC 19 corresponds
to a digital converted value of the read signal
amplified by the head IC 17. The CPU 21 controls

20 the execution of head load based on the detection
result of the magnetic field.

The disk controller (referred to as HDC
hereinafter) 24 is connected to the host (host system)
using the HDD. The host is electronic equipment such

25 as a personal computer. The HDC 24 processes the read
data encoded by the R/W channel 18 in response to

a control signal from the gate array 20 to thereby



25 as a personal conputer. The HDC 24 processes the read data encoded by
the RFWchannel 18 in response to a control signal fromthe gate array 20
to thereby - 11 generate data to be transferred to the host. The HDC 24
al so encodes the wite data, which is transferred fromthe host, in
response to the control signal and transfers the encoded data to the RIF'W
channel 18. 5 A buffer RAM 25 is connectetllto-the HDC 24. A buffer area is
secured in the buffer RAM 25. The buffer area is used to tenporarily store
data (wite data) that is to be transferred fromthe host and witten to
t he di sk nedi ugehtrane data toebe dabakft@rekbattol $hieo hivstr.eadheuHDaf t he

di sk nmedium 11 and transferred to the host. The overview of the operation
of the HDD showd idsoFe@coties thenowibe dederi bddchAdsureanisdierides HDD has
not yet started up. In this state, the head 12 is 15 |located in a parking
position of th&rpanmsheohodken inh&esppDsst &0t $hgp conftaodr isienallcang suppl i es
a driving current (SPMcurrent) to the SPM 14, and the SPM 14 starts to
rotate. As thetEPRSI&TEotAresnNCPRgddiaka Fedithd R W sharael When the SPM 14

W Th o dBi ving curr enBubAON SN B S OGRS (e iR dib Z4bove the di sk
redlum 1, undeg, L gantigl o B SV BL eI g gAD turne e
The buffer area is used to temporarily store data
(write data) that is to be transferred from the host
and written to the disk medium 11 and data (read data)
10 that is to be read out of the disk medium 11 and
transferred to the host.
The overview of the operation of the HDD shown in
FIG. 1 will now be described. Assume that the HDD has
not yet started up. In this state, the head 12 is
15 located in a parking position of the ramp 10. When the
HDD starts up, the driver IC 16 supplies a driving
current (SPM current) to the SPM 14, and the SPM 14
starts to rotate. As the SPM 14 rotates, the disk
medium 11 rotates. When the SPM 14 reaches a constant
20 rotation speed, the driver IC 16 supplies the VCM 15
with a driving current (VCM current) for moving the
head 12 above the disk medium 11 under the control of
the CPU 21. Thus, the VCM 15 turns the actuator 13 to
the disk medium 11 from the ramp 10. Then, the head 12
25 attached to the top end of the actuator 13 is moved
(loaded) above the data area 112 from the ramp 10.

This is a head load operation in the HDD. If the host



25 attached to the top end of the actuator 13 is noved (| oaded) above the
data area 112 fromthe ranp 10. This is a head | oad operation in the HDD.
If the host 12 supplies the HDD shown in FIG 1 with a commuand for
requesting read of data fromthe disk nedium1l or wite of data thereto
after the head | oad operation, read or wite of the requested data is
performed 5 through the head IC 17 under iBe control of the CPU 21. |If a
magnetic field is externally applied to the HDD when the head 12 is | oaded
above the data area 112 of the disk nmedium 11, there is a possibility that
the foll ow ngsppeidesndhenHDD chown iinr @Sgectli wa tdf al@omzaddwvficre of dat a.
The magnetic field externally applied to the HDD causes a current to flow
through the wriedaelsdday( inedu vifveateadromhef dilsk mead wiicdripesite head)
12. The current flow ng through the wite head 122 depends upon the
intensity of tW&iée efnglaty thexgdia edteagitds degidell@adoereratdema recor ded
on the data area 112 of the disk nedium 11, it is feared that, data in a

posi tion of th&SRG OF W_é&&el?zf_ RN E@quﬁésttetdofé&adéﬁemrﬁc@rﬁ‘r?dt he amount of
L1, B S RSEY 0 B G4 3 LI LIRS e R 20
magnetic el d  oxt aindl AR od 109 HE 1B AT I BTG Ot of
HDD when the head 12 is loaded above the data area 112
of the disk medium 11, there is a possibility that the
following phenomenon will occur irrespective of
10 read/write of data. The magnetic field externally
applied to the HDD causes a current to flow through the
write head (inductive head) 122 of the head (composite
head) 12. The current flowing through the write head
122 depends upon the intensity of the externally
15 applied magnetic field. Of the data recorded on the
data area 112 of the disk medium 11, it is feared that
data in a position of the write head 122 may be
destroyed depending on the amount of the current.
Recently in particular, the casing of a host mounted
20 with an HDD has been thinned and downsized; therefore,
the HDD has become susceptible to the external magnetic
field.
The CPU 21 thus detects a magnetic field
externally applied to the HDD when it performs control
25 to load the head 12 above the data area 112 of the disk

medium 11 from the ramp 10. If it is feared that data

on the data area 112 will be destroyed by the detected



25 to load the head 12 above the data area 112 of the disk nmedium 11 from
the ranp 10. If it is feared that data on the data area 112 wll be
destroyed by the detected 13 external magnetic field, the CPU 21 does not

| oad the head 12 but gives an alarmto the host. An operation of the HDD
shown in FIG 1, which is perfornmed when the head is |oaded, will now be 5
described with reference to the flowhartl8howmn in FIG 2. The read head
121 applied to the first enbodi ment of the present invention is an MR head
conposed of MR elenments. As is known, the resistance value of the MR head
varies with a mxdgretiad fmaeingtithe 10 dYR thead Bl 2s ebetso ndxtt detad Hhe
variation in resistance value as a variation in voltage and read the data
magnetical ly r deadddd dmtt lgd vidiss lenmediarm tion tdtehdvostwords, the MR head is a
sort of magnetonetric sensor having a magnetic field (nmagnetism detecting
function. 15 Accor difiy arenadfadn st @t di owrn Jradiléd i ol f ivdliEch is
externally applied to the HDD is detected using the_ nmagnetic field

det ecti ng funcPedifosmechahedadhisedgarhis Jorstes t e IHed®W 9 oaded. When

the CPU 21 perforns .a head | oad operatiqgn, .t 0 sets a paraneter for
desi gnat Png a eSS Rty refsReng e b & faﬁ ot “&s ur rent

S5y, “Thus., "t he TCHs %t 1 S8 778 Mrdthe HedbHia e FL A ¢ The read head
121 with the b@%%dﬁfﬂéﬂy Jf<the present invention is an MR head
composed of MR elements. As is known, the resistance
value of the MR head varies with a magnetic field. The
10 MR head is used to detect the variation in resistance
value as a variation in voltage and read the data
magnetically recorded on the disk medium. In other
words, the MR head is a sort of magnetometric sensor
having a magnetic field (magnetism) detecting function.
15 According to the first embodiment, a magnetic field
externally applied to the HDD is detected using the
magnetic field detecting function of the read head 121
before the head is loaded.
When the CPU 21 performs a head load operation, it
20 sets a parameter for designating a bias current Ik
having a preset value in a bias current register
(not shown) in the head IC 17 through the gate array 20
(step S1). Thus, the bias circuit 172 in the head IC
17 supplies the read head 121 with the bias current IK
25 designated by the parameter set in the bias current
register, that is, a predetermined, fixed bias

current Ik. Thus, the read head 121 generates



25 designated by the paraneter set in the bias current register, that is,
a predetermned, fixed bias current |Ik. Thus, the read head 121 generates
- 14 a voltage V(R) = I k*R, which depends upon the bias current |k
supplied to the read head 121 and resistance value R of the read head 121.
Assume that the resistance value of the read head 121 to which no 5
magnetic field is applied is Rc. In thts téser an anount of variation (AR
= R- Rc) in the resistance value of the read head 121 depends upon the
intensity of the magnetic field applied to the read head 121. When no
magneti c fiel dai soappbieet (R) th&krRadwheath H#2benti@ Tbenl ewnel bYasof a
vol tage signal generated from the read head 121 becones | k*Rc. An anpunt
of variation Aurirenthékl eupblatdt te tbkt agedshgrdl 12denedatred isitamcehe
read head 121, which is based when no nagnetic field is applied to the read
head 121, 15 velyevBnolfy tireRreadvbeads 1ddscr Alsstimgbsret shece V(R) = I k*R
and Vc = I k*Rc, AV can be expressed as follows: AV = V(R) - Vc = | k*R -

| k*Re = Ik*(R repiptantgeveilgee o LAYDSl $62depends lapokiot Wb icht BRsi ty of the
nagnetlc field applied to the read head 121. In other 20 words, the voltage
si gnal génerat@égP@SﬁFtﬁéeﬁéaéshégﬂllfﬁlléaﬁcbe dandhdér €85€0 BB a magnetic

field detectin nal.. The olta enerated fromthe read
head 125 1 5. AnERPRPEAOS: VATSahaPhnd MRprI Fi cafspnts Ehé' £6s156ahes

value of the read head 121 depends upon the intensity
of the magnetic field applied to the read head 121.
When no magnetic field is applied to the read head 121,
10 The level Vc of a voltage signal generated from
the read head 121 becomes Ik*Rc. An amount of
variation AV in the level of the voltage signal
generated from the read head 121, which is based
when no magnetic field is applied to the read head 121,
15 is given by V(R) - Vc. As described above, since
V(R) = Ik*R and Vc = Ik*Rc, AV can be expressed as
follows: AV = V(R) - Vc = Ik*R - Ik*Rc = Ik*(R - Rc).
Therefore, AV also depends upon the intensity of the
magnetic field applied to the read head 121. 1In other
20 words, the voltage signal generated from the read head
121 can be considered to be a magnetic field detecting
signal.
The voltage signal V(R) generated from the read
head 121 is amplified at a constant amplification
25 factor o by (the read amplifier 18 in) the head IC 17.
Assuming that the level of the amplified voltage signal

is V' (R), V'(R) is given by the following equation:



25 factor a by (the read anplifier 18 in) the head I1C 17. Assum ng that
the level of the anplified voltage signal is V (R, V(R is given by the
foll owi ng equation: - 15 V (R = a*V(R) = a*lk*R The ADC 19 converts the
level V' (R) (= a*l1k*R) of the anplified voltage signal into a digital

val ue. The CPU 21 receives the digital value fromthe ADC 19 (step S2).
The voltage signal 5 level V' (R (= a*IkiR) ecorresponds to a relative
value of the resistance of the read head 121 since a and Ik are each
constant. Assune that the level of a voltage signal that the CPU 21 is to
receive fromtNeé (RPDC=1% Wi€R) no keglictR ¢ Tk fART dl9 caEpprited toe t he read
head 121 is V c. This voltage signal level Vc is given by the foll ow ng
equation: V c ZeaeWcV2 (B K=Ray * AkHR f efehbe bmplieéhed\WoRragadsitpabr the
amount of variation in voltage signal level AV = VI(R) - V c can be
expressed as 15nftel RowWdgifalyvyriue.cfhe §PU Rlvrecgives tRe- dRgjitalpl ease
note that (the head 12 including% the read head 121 is | ocated above the
ranp 10. In thvglugt drem the Ahd lRed@teP1 Si2d -notfhienfrddaged skgnete

magnetic _field_fro e_di sk nedi magneti c di;sk. 20 nmedium 11.
Co%sequeﬁtly, #ﬁgegL§GéRgndﬁnﬁ”gFE€%$iﬁ%FBﬁ?P%&dS:tv'a(F& atiyecvalygex |y«

(E T Do PG LOEDY o O e B Sbie e abplyenito the
field. are each constant.
Assume that the level of a voltage signal that the

CPU 21 is to receive from the ADC 19 when no magnetic

10 field is applied to the read head 121 is V'c. This
voltage signal level V'c is given by the following
equation: V'c = a*Vc = g*Ik*Rc. A difference between
V' (R) and V'c or the amount of variation in voltage
signal level AV' = V'(R) - V'c can be expressed as

15 follows: a*(V(R) - Vc) = a*AV = a*Ik* (R - Rc).
Please note that (the head 12 including) the
read head 121 is located above the ramp 10. In this
state, the read head 121 is not influenced by the
magnetic field from the disk medium (magnetic disk

20 medium) 11. Consequently, the above amount of
variation, AV' = V'(R) - V'c¢ = a*Ik*(R - Rc), depends
upon the intensity of the magnetic field applied to the
HDD from outside the HDD, that is, the intensity of the
external magnetic field.

25 Assume that the smallest amount of variation ARth

in resistance value of the read head 121, which

corresponds to the external magnetic field that is



25 Assune that the smallest anmount of variation A Rth in resistance val ue
of the read head 121, which corresponds to the external magnetic field
that is 16 likely to destroy data on the data area 112 of the disk nmedi um
11, is Rth - Rc. Al so assune that the voltage signal level VI(R) is Vth
and the amount of wvariation AV in the voltage signal level ist Vth. 5
In this case, VVth and A Vth are given by6the follow ng equations,
respectively: Vth = a*lk*Rth and AVth =Vth - Vc. Uing 0 Vth as a
threshold value, the CPU 21 checks whether the amobunt of variation V' (R
- V' c exceeds OiV¥eflly. tbf debérbgadat2 28 ithel dedbedrabolé2t bé dakva area 112
of the disk nedium 11, the CPU 21 can determ ne whether data
correspondi ng téskhreddunt Ldn 66 REb heBg-12Also| pkslype tbabethest royed.
This determination is referred to_as a first determ nation nethod. Vth is
equal 15 to AVVpﬁtagv élaﬁél\flévie§ Yori&) as. VEEEnaby &hecrmaygntwedt her the
vol tage signal |eyel 3% a*| k*R exceeds, Vth = a*| k*Rth, the CPU 21
can deterni ne Vﬂﬁé?ﬁépmmﬁ cb?r%@%oﬁ%%ﬁ@g?os%%%alo%%Y?bnléfAﬂhéjhead 12

is likely to be d Lroy, ed when | s, located 20 above the data area
112 of tRe dis nggﬁﬁn1 fe’Tﬁ §h|§ngrzg%r€%da¥% ASVER SR¥ ohl® det er ni nat i on
nmet hod. I n the f enbodi nt of the

determ nation ng?%Sglng 83@8 %SPS’sFﬁﬁpgkigggﬁghnﬁﬁ b?ggé%s ggRg%gond

specifically, ,nq Av'th = V'th - V'c. Using AV'th as a threshold

value, the CPU 21 checks whether the amount of
variation V' (R) - V'c exceeds AV'th. If the head 12

10 is located above the data area 112 of the disk
medium 11, the CPU 21 can determine whether data
corresponding to the location of the head 12 is likely
to be destroyed. This determination is referred
to as a first determination method. V'th is equal

15 to AV'th + V'c and V'c is constant. Even by checking
whether the voltage signal level V' (R) = o*Ik*R
exceeds V'th = a*Ik*Rth, the CPU 21 can determine
whether data corresponding to the location of the head
12 is likely to be destroyed when the head is located

20 above the data area 112 of the disk medium 11. This is
referred to as a second determination method.

In the first embodiment of the present invention,
the second determination method is used for
simplification of processing. More specifically,

25 the CPU 21 compares the voltage signal level
V'(R) = a*Ik*R received from the ADC 19 with

the above threshold value V'th = a«*I1k*Rth (step S3).



25 the CPU 21 conpares the voltage signal level WVI(R) = a*lk*R received
fromthe ADC 19 wth the above threshold value Vth = a*I k*Rth (step S3) 17
If V (R > Vith or the resistance value R=V (R) /(a *lk) of the read
head 121 exceeds the resistance value Rth = V' th/(a*lk), the CPU 21

determ nes that an external magnetic filed that is likely to destroy 5
data on the data area 112 is applied to thé HDD. In this case, the CPU 21
gives to the host an alarm that the external magnetic field is applied to
the HDD and inhibits the head from being | oaded (step S4). In the first
enbodi ment, wh&fi VhéRCPY Z1tHebecthearedflsshactupadiiet ReVHDR) ¥ lhat * Bi)
external magnetic field that is likely to destroy data on the data area
112 is appliedft sheheepBDhbeflolélt hschedd ibel vedédtante wahitbits the head
| oad operation. Thus, even though a current is caused to flow through the
head 12 under REB Eh¥'thf(@ehble) of theeCBkt 2k rdetemmiees ctiakl d, data on

the data area 112 can be_prevented from being destroyed. On the other

hand, if V (RpnSewterngl mpgaeidsi §iafcetha uéSRlekewy GR)dPSFQOYIk) ) of

20 the read head 121 does exceed e.resis e, val =
V‘th/(a*gk)) drtacen gﬁedaﬁéﬁnﬁﬁsé 9h§tlﬁna89 &F FonﬁgﬁeFPP “‘filed that is

i kel d d he d 112 i ed he HDD. |
hi s Lase, thelGREP2 CBAEY of 6ot RECAPIVER TFE 1§ ARG AOSt S afaki® ’

that the external magnetic field is applied to the HDD
and inhibits the head from being loaded (step S4).
In the first embodiment, when the CPU 21 detects at
10 startup of the HDD that an external magnetic field that
is likely to destroy data on the data area 112 is
applied to the HDD before the head is loaded, it
inhibits the head load operation. Thus, even though
a current is caused to flow through the head 12 under
15 the influence of the external magnetic field, data on
the data area 112 can be prevented from being
destroyed.
On the other hand, if V'(R) = V'th or
the resistance value R (= V' (R)/(a*Ik)) of
20 the read head 121 does not exceed the resistance value
Rth (= V'th/(a*Ik)), the CPU 21 determines that
an external magnetic filed that is likely to destroy
data on the data area 112 is not applied to the HDD.
In this case, the CPU 21 controls the driver IC 16 and
25 performs a head load operation to load the head 12
above the data area 112 of the disk medium 11 from the

ramp 10 (step S5).



25 perforns a head | oad operation to |oad the head 12 above the data area
112 of the disk medium 11l fromthe ranp 10 (step S5). 18 The first

determ nation met hod can be used instead of the second determ nation

met hod. To do so, the voltage signal level V ¢ can be stored in advance in
the FROM 22 and a difference O V'th between VVc and 5 Vth (AVth =Vc -
V' th) can be used as a threshold value. B8difference V(R - V c between
the voltage signal level V(R sent into the CPU 121 fromthe ADC 19 and
the voltage signal level V c or the amount of wvariation AV (=V (R -

V' c) in voltage sigmale Ifdvrelt Heteamibhea tdohameethod fcahadbeonised dnlzeetldecked
whet her the anount of variation AV exceeds the difference A V'th or not.
In this nethodpfanhexsecpald degjeemivatienhdmetchndbe det dot ed,byhper f orm ng
the follow ng operation LV =V (R - Vc =a*lk* (R- Rc) or obtaining
15 a differenc¥obépaeesiyngR) laneél\VWic Tha Yet stbred éxt edvanceadhetic
filed reflects variations in _ resistance of the read head 121. Thus, the
preci sion of &BeeERPYN28f andeacliéfparneegrity| Ehibetveer Viapaeded. 20 The

resistance val ues of read heads 121 of respective HDDs are different from
one anotBer an¥' t8o (&8 the= VBl ¢ageV skyhafanehel 4sedcadfat Haregheldnheads

121 1f a vol tage siongl Jevel W o WkSh i ¢ "Razued QL SaqH.Lgad head

signal level V' (R) sent into the CPU 121 from the ADC
19 and the voltage signal level V'c or the amount of
variation AV' (= V'(R) - V'c) in voltage signal level

10 can be obtained. It has only to be checked whether the
amount of variation AV' exceeds the difference AV'th
or not. In this method, an external magnetic field
can be detected by performing the following operation
AV' = V'(R) - V'c = a*Ik*(R - Rc) or obtaining

15 a difference between V' (R) and V'c. The detected
external magnetic filed reflects variations in
resistance of the read head 121. Thus, the precision
of detection of the external magnetic field is
improved.

20 The resistance values of read heads 121 of
respective HDDs are different from one another and
so are the voltage signal levels V'c of the read
heads 121. If a voltage signal level V'c, which is
measured for each read head 121 and stored in the FROM

25 22 at the time of manufacture of each HDD, can be used
for the head load operation, the precision of detection

of the external magnetic field can be improved further.



25 22 at the tinme of manufacture of each HDD, can be used for the head

| oad operation, the precision of detection of the external nagnetic field
can be inproved further. 19 The resistance value of each read head 121 has
t enper at ure dependence. Therefore, an HDD generally has a tenperature
sensor 26 for sensing tenperature of the HDD as illustrated in FIG 1. In
this HDD, a bias 5 current corresponding 18 the HDD tenperature sensed by
the tenperature sensor 26 is supplied to the read head 121 such that the
read head 121 can read the optinum data w thout being influenced by
tenperature enviromentreafistthacdDballife, dfherehoread he adDD210 hiagnper at ur e
is witten to the CPU 21 through an ADC 27 to correct the voltage signal
level V c, thetdmpectitume pepenseogecf Therefveenaknnébegevefrndllg can be
i mproved further If a nmultiplexer is provided which selects one of

out puts of thehhsad tempprafyrehsensoredfefarusensdngoicerpestame put of
the ADC 27 under the control of the CPU 21, the ADC 19 is _not required.

In the HDD havith§ tR® Pénﬁligsé§a§ﬁ§wﬁnlﬁlﬁlcﬂ , Iph&hiealPP2 psbdaferal |y

retracted into the r 10 en.t he %@ISSUE no request for fixed
ber | 0d o | 20 CIRESBTeRoEREFHRTCHETAC SN LHEIF I TENPETaLace PRESSEabY |1
whi ch the head 2 |s retracted in parki,ng %p3|t| n,_ of .the r 10 whil e
FheCt S, e, tRabRs AR skBsB b 2 iRy SR m el 5e e Rg et Beaor i he

HDD. I the hea& SO ra e BRU SO NS0 L8 I3k Rrkhg ik dhing

data without being influenced by temperature
environment of the HDD. 1If, therefore, the HDD

10 temperature is written to the CPU 21 through an ADC 27
to correct the voltage signal level V'c, the detection
precision of the external magnetic field can be
improved further. If a multiplexer is provided which
selects one of outputs of the head IC 17 and the

15 temperature sensor 26 as an input of the ADC 27 under
the control of the CPU 21, the ADC 19 is not required.

In the HDD having the ramp 10 as shown in FIG. 1,

the head 12 is generally retracted into the ramp 10
when the host issues no request for a fixed period of

20 time even though the disk medium 11 rotates. The state
in which the head 12 is retracted in a parking position
of the ramp 10 while the disk medium 11 is rotating is
generally called an idling state of the HDD. If the
host issues a request to read/write data in the idling

25 state, the CPU 21 loads the head 12 above the data area
112 again. Thus, the CPU 21 can detect an external

magnetic field and inhibit a head load operation in



25 state, the CPU 21 |oads the head 12 above the data area 112 again.

Thus, the CPU 21 can detect an external nagnetic field and inhibit a head
| oad operation in - 20 accordance with the result of the detection before
the head 12 is | oaded above the data area 112 again at the tine of
startup of the HDD as described above. Even though a current flows through
the head 12 under the 5 influence of the 2Rternal nagnetic field when the
head is |oaded again, the risk that data recorded on the data area 112

wi |l be destroyed can be prevented. (Second Enbodinent) FIG 3 is a block
di agr am show ngceaoedahicgudithothel@egfula lodr dhei setédoitien( HeBbracedrdi ng to
a second enbodinent of the present invention. In FIG 3, the sane
conponent s as hkeaske 18f il Goatlear ebderottd@ lptbharesaid 2r efgerienad nteer al s.
The feature of the HDD shown in FIG 3 lies in that a read head 121 is not
used as 15 a n&gnet iod séastup( wdgidei dDD elsd déstcerdbed) above .defseni ng a
magnetic field to be applied to the HDD but a special - purpose nagnetic
sensor 30 for #beoHghs@ carrengvifdews The omggndhiec headsdr Imdgat dbes a
magnetic_field applied to the HDD and converts it into, e.g., 20 a

vol t age. SAn ADENTSUEHSEeOfs tRedexECEPGd Badpatist fiedd whgRetthe deasor 30
into a digital ,val ue. CPU .21 ecei,ves .th igital value fromthe ADC 19
when it perfortfs lgaﬁg@d 895dE  orEfattit % t%ﬁ%n%at%ﬁe reeQrsed Ohmbbfes the

digital value %%Eg %r%%¢4%bekqhﬂe%e destroyed can be prevented.

(Second Embodiment)
FIG. 3 is a block diagram showing a configuration
10 of a hard disk drive (HDD) according to a second
embodiment of the present invention. In FIG. 3, the
same components as those of FIG. 1 are denoted by the
same reference numerals. The feature of the HDD shown
in FIG. 3 lies in that a read head 121 is not used as
15 a magnetic sensor (magnetic field detector) for
detecting a magnetic field to be applied to the HDD but
a special-purpose magnetic sensor 30 for doing so is
provided. The magnetic sensor 30 detects a magnetic
field applied to the HDD and converts it into, e.gqg.,
20 a voltage. An ADC 19 converts a detection output of
the magnetic sensor 30 into a digital value. A CPU 21
receives the digital value from the ADC 19 when it
performs a head load operation. Then, the CPU 21
compares the digital value with a predetermined
25 threshold value as in the step S3 of the first
embodiment. If the CPU 21 loads the head 12 above

the data area 112 of the disk medium 11, it determines



25 threshold value as in the step S3 of the first enbodinment. If the CPU
21 | oads the head 12 above the data area 112 of the disk nedium 11, it
determ nes - 21 based on the result of the conparison whether data on the
data area 112 corresponding to the location of the head 12 is likely to be
destroyed under the influence of the external magnetic field. If it is
feared that 5 data nay be destroyed, the ZPU 21 inhibits a head | oad
operation as in the step S4 of the first enbodinent. In the foregoing first
and second enbodi nents, the present invention is applied to the HDD using
the ranp 10 abazsehicad rtélr aetsuidg weclthe sompHoniever whashelrowatalodni n Fl G
4, the present invention can be applied to an HDD using a ring-shaped
non-dat a area $deudedaorreehd li2nsonresongddings tof thige ldicek imediodmthe as a
CSS (Contact Start Stop) area 113. The CSS area 113 is_ a head retracting
nmechani sm cor r 8g6ndi2ngd st @ ikied Vi or Hep deg L royechanglssy &heniodilwencs, t he
present invention is applied to the HDD (Hard D sk Drive). However, the
present i nvent Pdn t8&n eFd expili B¢etd cdifdieldyr i v dtthde daxechébAbtD, such

oS it S opl ek ek i) Led Doidee aulead el a0,
{0 cose, oki1 | S, 3 spTHRLELe ol S KEXCHLZE Lt lrgader
enbodi ments  shown afi'ld tq{?es Cfdrté%% 1@161} %iiq:s EA‘CaCh(H %ier?:%lryd e\f&)roicﬁlﬁlsents , the
present invention is applied to the HDD using the ramp
10 as a head retracting mechanism. However, as shown
10 in FIG. 4, the present invention can be applied to
an HDD using a ring-shaped non-data area secured on
the innermost radius of the disk medium 11 as a CSS
(Contact Start Stop) area 113. The CSS area 113 is
a head retracting mechanism corresponding to the
15 ramp 10. In the above embodiments, the present
invention is applied to the HDD (Hard Disk Drive).
However, the present invention can be applied to a disk
drive other than the HDD, such as a magneto-optical
disk drive, if it includes a head retracting mechanism.
20 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
shown and described herein. Accordingly, various
25 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.



25 nodifications may be made wi thout departing fromthe spirit or scope of
the general inventive concept as defined by the appended clains and their
equi valents. 22 - WHAT IS CLAIMED I'S: 1. A disk drive apparatus conpri sing:
a disk mediumincluding a data area on which data is recorded; 5 an
actuator which supports a head used to read/wite data fromto the data
area of the disk mediumand drives the head +n a radial direction of the
di sk nmedium a head retracting nmechanisminto which the head is 10
retracted fromthe data area of the disk nmedium a nagnetic field detector
whi ch detects an externally applWwhxl megretAIMED eisk;, head | oad neans for
performng a head | oad operation to drive the actuator and nove the head
from 15 the head rétradt idigkretiard spdarathes datmprrsaamgaf the  di sk

medi um and control neans for checking a result of detection obtained from
the magnetic field detddckomaghivume irwd udigu & slatet reamteedbri nihd. dthelatead
retracting nmechani sm 20 and inhibiting the head | oad neans from perform ng
the head | oadiSp&e&Cir€®din accordance with the result of detection. 2.

The di sk _drive apparatus according to claim1, wherein the head is a
Conposité head i ncl && @ftuator which supports a head used to

read/write data from/to the data area of the disk
medium and drives the head in a radial direction of the
disk medium;
a head retracting mechanism into which the head is
10 retracted from the data area of the disk medium;
a magnetic field detector which detects an
externally applied magnetic field;
head load means for performing a head load
operation to drive the actuator and move the head from
15 the head retracting mechanism to the data area of the
disk medium; and
control means for checking a result of detection
obtained from the magnetic field detector while the
head is retracted into the head retracting mechanism
20 and inhibiting the head load means from performing the
head load operation in accordance with the result of
detection.
2. The disk drive apparatus according to claim 1,
wherein the head is a composite head including
25 a magnetoresistive head used as a read head and
an inductive head used as a write head, and the

magnetoresistive head serves as both the read head and



25 a magnetoresistive head used as a read head and an inductive head used
as a wite head, and the nagnetoresistive head serves as both the read
head and 23 - the magnetic field detector. 3. The disk drive apparatus
according to claim?2, further conprising: a head anmplifying circuit which
supplies a bias 5 current to the nagnetoresistive head and anplifies an
out put of the nmagnetoresistive head, the @Gtput corresponding to a

resi stance val ue of the magnetoresistive head which varies with a magnetic
field applied to the nmagnetoresistive head; and 10 an A/ D converter which
converts the otheumaohettie firgretdatesitatd.ve head anplified by the head
anplifying circuit into a digital value, and wherein when the head | oad
means perforns the Bead THeoad sdpetmEitveompdds mntaciomibans tupdlaies 25
preset 15 bias current to the nmagnetoresistive head fromthe head

anpl i fyi ng ci r fyintherecoimpad stimg :out put of the magnetoresistive head,
which is anplified by the head anplifying circuit, through the A/D
converter, and procedas] @R lgfpng 45l nde ty edulah cfurddties iooia® 4. The
di sk drive apparatus according to claim3,  wherein the contral neans
conpar es2an outChgreRdvde thre Rpggre tore sA/sh idsneace ang @fprd ifiese@n

Lhreshol d valye, Vuth and, Lot biLs the iead | gad reqns g, performing the
corresponding to a resistance value of the
magnetoresistive head which varies with a magnetic
field applied to the magnetoresistive head; and

10 an A/D converter which converts the output of the
magnetoresistive head amplified by the head amplifying
circuit into a digital value, and

wherein when the head load means performs the head
load operation, the control means supplies a preset

15 bias current to the magnetoresistive head from the head
amplifying circuit, receives the output of the
magnetoresistive head, which is amplified by the head
amplifying circuit, through the A/D converter, and
processes the output as the result of detection.

20 4. The disk drive apparatus according to claim 3,
wherein the control means compares an output level
V' (R) of the A/D converter with a preset threshold
value V'th and inhibits the head load means from
performing the head load operation when the output

25 level V' (R) exceeds' the preset threshold value V'th.

5. The disk drive apparatus according to claim 4,

wherein an output level of the A/D converter is used as



25 level V (R) exceeds the preset threshold value V' th. 5. The disk drive
apparatus according to claim4, wherein an output |level of the A/D
converter is used as - 24 the threshold value V th, the output |evel being
obt ai ned when a | owest-|evel magnetic field that is Ilikely to destroy data
on the data area of the disk mediumis externally applied to the disk
drive 5 apparatus. 6. The disk drive appapatus according to claim 3,
wherein the control neans conpares a difference AV (= V (R - V c) between
an output level VI(R) of the A/D converter and an output |evel V c of the

A/'D 10 convert gheOlhaierdd1dhenine RBERSt ithe iRitdhuts 1@xtar maliny applied to
the disk drive apparatus with a threshold value i V' th that i's expressed

by a differenceb¥aihed Whenbet Wesi sttha emdlpitiadnestdlc ¥ielandhafte jgut put

|l evel Vth of the A/D converter obtained when a | owest- 15 | evel magnetic
field that is likelly to destroy datta on tihe deta area off tthe diigk mediumis
externally applied to the disk drive apparatus, and inhibits the | oad head
means from per fn@diiuny itshexttexdalldad appdriad o winen dik deioeeds A V' th. 20
7. The disk drive apparatus according to claim®6, wherein the output |evel
V' ¢ of tRe A DaPPR &S of the disk drive apparatus to which no magnetic

field is externally applied is neasured in a stage of , manufacturing the
di sk drive apparatu§han§hﬁﬁ§}§ﬁsdrlve apparatus according to claim 3,

wherein the control means compares a difference
AV' (= V'(R) - V'c) between an output level V'(R) of
the A/D converter and an output level V'c of the A/D

io0 converter obtained when no magnetic field is externally
applied to the disk drive apparatus with a threshold
value AV'th that is expressed by a difference
V'th - V'c between the output level V'c and the output
level V'th of the A/D converter obtained when a lowest-

15 level magnetic field that is likely to destroy data on
the data area of the disk medium is externally applied
to the disk drive apparatus, and inhibits the load head
means from performing the head load operation when AV'
exceeds AV'th.

20 7. The disk drive apparatus according to claim 6,
wherein the output level V'c of the A/D converter of
the disk drive apparatus to which no magnetic field is
externally applied is measured in a stage of
manufacturing the disk drive apparatus and used as

25 a voltage signal level unique to the magnetoresistive
head.

8. The disk drive apparatus according to claim 7,



25 a voltage signal level unique to the nmagnetoresistive head. 8. The disk
drive apparatus according to claim7, - 25 - further conprising: a storage
unit to store the output level V c in advance; and a tenperature sensor

whi ch neasures tenperature of 5 the disk drive apparatus, and wherein the
control neans corrects the output Ilevel V c stored in the storage unit in
accordance with the tenperature of the diSk drive apparatus neasured by
the tenperature sensor. 10 9. The di sk drive apparatus according to claim
1, wherein the retracting nmechanismis a ranp nechanism arranged close to
an outer regi ofiuethelecdnpkiggdgum 10. The di sk drive apparatus according
to claiml1l, wherein the retracting nechanismis a non-data area 15 secured
separately fromthe adstaragea uar tt e ditokre rbdi omtplt. 1A veils K 'dr iine
apparatus conprising: a disk mediumincluding a data area on which data is
recorded; 20 aadaengatorndhi ch supports a head used to read/wite data
fromto the data area of the disk mediumand drives the head in a radial
direction of the digskemp@irgure Bea¢oretdeh AgafRidiesnitembierad e o t he

head is . .
the disk drive apparatus, and

wherein the control means corrects the output
level V'c stored in the storage unit in accordance with
the temperature of the disk drive apparatus measured by
the temperature sensor.

10 9. The disk drive apparatus according to claim 1,
wherein the retracting mechanism is a ramp mechanism
arranged close to an outer region of the disk medium.

10. The disk drive apparatus according to claim 1,
wherein the retracting mechanism is a non-data area

15 secured separately from the data area on the disk
medium.

11. A disk drive apparatus comprising:
a disk medium including a data area on which data
is recorded;

20 an actuator which supports a head used to
read/write data from/to the data area of the disk
medium and drives the head in a radial direction of the
disk medium;

a head retracting mechanism into which the head is

25 retracted from the data area of the disk medium;

a magnetic field detector which detects

an externally applied magnetic field; and



25 retracted fromthe data area of the disk nedium a magnetic field
detector which detects an externally applied nagnetic field; and 26 a CPU
whi ch perfornms a head | oad operation to drive the actuator and nove the
head fromthe head retracting nechanismto the data area of the disk

medi um the CPU checking a result of detection obtained 5 fromthe nmagnetic
field detector while the head is retracted inrto the head retracting
mechani smand inhibiting the head | oad operation from being performed in
accordance with the result of detection. 12. The disk drive apparatus
according to 10 cl & mpil whiler &gt iditndhenthdad A RISt igado i ncl udi ng
a magnet oresi stive head used as a read head and an inductive head used as
a wite head, ardviehéhenagtetadoesianid we vieedthes dreaes fasnbdile thlead ead head
and the magnetic field detector. 15 13. The disk drive apparatus according
to claimi12, fetreatiognpeichiangsma tieddeamaltiaf vineg oifr diiet dilsikch suppl i es
a bias current to the nmagnetoresistive head and anplifies an output of

t he magnet or esedilv@d, hé&de, CENe cheCkinR@ desuddpefdided acd iony editatiaece

val ue of the magnetoresistive head which varies with a magnetic field

appl i ed Po t he IF@gn&bsr BS9RELIE Hdgdd Qedeston phddmy éhreemaas dis converts

th tput of th t i Sti head lified by t head i fyi
€ output-o re%rarg%:% ei%rt%SIt eI \ﬁeeadearetarrg%tlinlgemec%anqesm %%d ampiitying

inhibiting the head load operation from being performed
in accordance with the result of detection.
12. The disk drive apparatus according to

10 claim 11, wherein the head is a composite head
including a magnetoresistive head used as a read head
and an inductive head used as a write head, and the
magnetoresistive head serves as both the read head and
the magnetic field detector.

15 13. The disk drive apparatus according to
claim 12, further comprising:

a head amplifying circuit which supplies a bias
current to the magnetoresistive head and amplifies an
output of the magnetoresistive head, the output

20 corresponding to a resistance value of the
magnetoresistive head which varies with a magnetic
field applied to the magnetoresistive head; and

an A/D converter which converts the output of the
magnetoresistive head amplified by the head amplifying

25 circuit into a digital wvalue, and
wherein when the CPU performs the head load

operation, the CPU supplies a preset bias current from



25 circuit into a digital value, and wherein when the CPU perforns the head
| oad operation, the CPU supplies a preset bias current from 27 the head
anplifying circuit to the magnetoresistive head, receives the output of

t he magnetoresistive head, which is anplified by the head anplifying
circuit, through the A/D converter, and processes the output as 5 the
result of detection. 14. A nethod of centk@l|ing a head | oad operation in
a disk drive to nove a head froma head retracting nechanismto a data
area on a disk nmedium the nethod conprising: 10 detecting a nagnetic
field external ltheaprlaide@mpd i fiyiegdicdle cariitvedbytha mR@gnettor esiieltd véet ect or
when the head | oad operation is perforned; receiving a result of detection
obt ai ned from heed, magretiive sf itdled otiépertt @f, the deigeratioriesd swhietcharadat a
recorded on the data area of the disk nmediumis likely to be destroyed by
perform ng thewhdad lisadmpddrfdeidobyi rthac beadarmow Miftying led nowddl,t  of
detecti on obtai ned by the magnetic field detector; and 20 determ ni ng

whet her t he he&8rosg) 6@@réV%bﬂomyerﬁ@ﬂbo@mﬁjRﬂOQQﬂﬁQﬁtﬁh@iqmt@@éoﬁ@ance
with the result of detection. 15. The nethod according to claim 14,
wherein fhe hé&& ir&syldomfosiete®td&® i ncl udi ng a nagnet or esi sti ve

14. A method of controlling a head load operation
in a disk drive to move a head from a head retracting
mechanism to a data area on a disk medium, the method
comprising:

10 detecting a magnetic field externally applied to
the disk drive by a magnetic field detector when the
head load operation is performed;

receiving a result of detection obtained from the
magnetic field detector;

15 determining whether data recorded on the data area
of the disk medium is likely to be destroyed by
performing the head load operation in accordance with
the result of detection obtained by the magnetic field
detector; and

20 determining whether the head load operation is
performed or inhibited in accordance with the result of
detection.

15. The method according to claim 14, wherein the
head is a composite head including a magnetoresistive

25 head used as a read head and an inductive head used as
a write head, and the magnetoresistive head is used as

the magnetic field detector.



25 head used as a read head and an inductive head used as a wite head, and
t he magnetoresistive head is used as the magnetic field detector. - 28

16. The method according to claim 15, further conprising supplying a
preset bias current to the magnetoresistive head froma head anplifying
circuit which anplifies an output of the magnetoresistive head 5 when the
head | oad operation is perforned, and -whggeisx the output of the

magnet oresi stive head, which is anplified by the head anplifying circuit,
is received through the A/D converter and processed as the result of

det ecti on. 16. The method according to claim 15, further

comprising supplying a preset bias current to the
magnetoresistive head from a head amplifying circuit
which amplifies an output of the magnetoresistive head
5 when the head load operation is performed, and
wherein the output of the magnetoresistive head,
which is amplified by the head amplifying circuit, is
received through the A/D converter and processed as the

result of detection.



