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invention rghates to a disk drive in which information recorded on a disk
mediumis read by a head, and nore particularly to a nethod and apparatus
suitable for controlling access to a disk 1'when a condensation sensor

i ncorporated in the 10 apparatus detects condensation. Hard disk drives
(hereinafter referred to as "HDDs") are known as representative disk
drives in which information reédf88dOBnTHEJIYNENEdPHM is read by a head.
The head is supported by an actuator _that 15 radially noves the head over
the di sk medi urNETHR AP ARBRRBAGS E%%p%@@?%O%P@NﬁngﬁﬁE§§ fepPésEnta- tive
hosts (host systens) that use HDDs. Mbst %cent personal computers contain
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a head, and more particularly to a method and
apparatus suitable for controlling access to a disk
when a condensation sensor incorporated in the

10 apparatus detects condensation.

Hard disk drives (hereinafter referred to as
"HDDs") are known as representative disk drives in
which information recorded on a disk medium is read by
a head. The head is supported by an actuator that

15 radially moves the head over the disk medium.
Further, personal computers are known as representa-
tive hosts (host systems) that use HDDs. Most recent
personal computers contain HDDs. Personal computers
containing HDDs, in particular, notebook type personal
20 computers of high portability, need to be prepared for
both indoor and outdoor environments.

When using a personal computer containing an HDD
outside, it is possible, for example, that the ambient
temperature will abruptly change from high to low.

25 In this case, condensation may occur within the HDD.
If the HDD is used in this state, the HDD may

malfunction.



tenperature will abruptly change fromhigh to low. 25 In this case,
condensation may occur within the HDD. If the HDD is used in this state,
the HDD may malfunction. 2 1In |ight of the above, Japanese Patent
Application KOKAI Publication No. 10-320902 has proposed a technique
(hereinafter referred to as "prior art") for elimnating the problemthat
is 5 raised when condensation occurs in HDDs. In the prior art, when a
condensation sensor enployed in an HDD has? detected condensati on,
recording of data to a disk nediumor reproduction of data fromthe disk
mediumis stopped. Further, the head is retracted to the ranp, 10 and then
the rotation of the @hskigkdi afh Ebecehvtvruedapboesa pacdeter m ned period of
time. Thus, when the condensation sensor has detected condensation, the
recordi ng or relppiucetbonoKOKWaL aPuklkeptisnsNendé@-38APOR hhe condensati on
sensor detects no nore 15 condensation. Ml function of the HDD is thus
prevented. |n gepepasedid teehsigpacéhereinaftendengarred teeasor gets wet
to the degree that enabl es detection, of condensation, a |lot of tinme is
required until {Pel2D ebhdensari 8hlBeRdbinpstiBnprebéry ppt Aécordingly,
in the prior art, e the con ensagion sensor detgg%g. c?gd%gsation,

on
recor di ng or reﬁ?bﬁ%&twgﬁno?oﬂ f@spgion occurs 1n € prior

art, when a condensation sensor employed in an HDD has
detected condensation, recording of data to a disk
medium or reproduction of data from the disk medium is
stopped. Further, the head is retracted to the ramp,

10 and then the rotation of the disk medium is continued
for a predetermined period of time. Thus, when the
condensation sensor has detected condensation, the
recording or reproduction of data is kept suspended
until the condensation sensor detects no more

15 condensation. Malfunction of the HDD is thus
prevented.

In general, if the surface of the condensation
sensor gets wet to the degree that enables detection
of condensation, a lot of time is required until the

20 condensation sensor is completely dry. Accordingly,
in the prior art, once the condensation sensor detects
condensation, recording or reproduction of data is
suspended for a long time. However, it is possible
that the surface of the head is already dry even if

25 the surface of the condensation sensor is still wet.
In this state, no problem occurs if recording or

reproduction of data is executed, i.e., if the disk



suspended for a long tinme. However, it is possible that the surface of the
head is already dry even if 25 the surface of the condensation sensor is
still wet. In this state, no problemoccurs if recording or reproduction
of data is executed, i.e., if the disk - 3 nmediumis accessed. In the
prior art, however, even if the head surface is already dry, it is stil
regarded as wet until the condensation sensor itself is dry and detects no
condensation. Thus, in the 5 prior art, ~as3l ong as the condensati on sensor
detects condensation, recording or reproduction of data is stopped even
if the head is dry and can record or reproduce data. BRI EF SUMVARY OF THE
| NVENTI ON 10 Theweprieserits ianaEssegh hds: bden melet oped, ihoveégdt, ofen he
above, and ains to enable a head to pronptly access a disk nediuma

pr edet er mi ned pérfi ddheothagdnsurfacs is cormkahatdmh sihsior $riodd ded in a

di sk drive detects condensation, and before the condensation 15 sensor
itself is dry tHegelast afcmsds U itlhdhf sfongaiaim ei sRPEabl ese b
confirmng, by a test readin operation, whether at |east the surfaces of
the head and dilsk d¥adiand FHE AR IRE KRS W acdeyy tHe thRR sk medi um

20 #ccording {0 an aspect of, t1e d et o ISTE 5, PIQN P, IR P00 of

condensation, recording or reproduction of data is
stopped even if the head is dry and can record or
reproduce data.

BRIEF SUMMARY OF THE INVENTION

10 The present invention has been developed in light
of the above, and aims to enable a head to promptly
access a disk medium a predetermined period of time
after a condensation sensor provided in a disk drive
detects condensation, and before the condensation

15 sensor itself is dry the prompt access to the disk
medium being enabled by confirming, by a test reading
operation, whether at least the surfaces of the head
and disk medium are dry and the head can access the
disk medium.

20 According to an aspect of the invention, there is
provided a method of controlling access to a disk
medium when a condensation sensor provided in a disk
drive detects condensation, information recorded on
the disk medium being read by a head in the disk

25 drive. The method comprises: determining, from a
detection result of the condensation sensor, whether

condensation occurs in the disk drive; waiting for a



medi um when a condensation sensor provided in a disk drive detects
condensation, information recorded on the disk nmediumbeing read by a head
in the disk 25 drive. The nmethod conprises: determining, froma detection
result of the condensation sensor, whether condensation occurs in the disk
drive; waiting for a 4 predeterm ned period of tinme if it is determ ned
that condensation occurs in the disk drive; executing a test reading
operation on the disk mediumafter the —préddetermn ned period of tine; and
executing normal 5 access to the disk nediumif the test reading operation
succeeds, when a host using the disk drive issues a request for the nornal
access to the disledatedimimedideitiiarhad £ obireetsf and belvdet @gesned thet 10
invention will be set forth in the description which follows, and in part
wi || be obvi ous danglanssd iaeserdyptd o ©Hre mbiyshedtisee negkdyuptagtice of the
invention. The objects and advantages of the invention may be realized and

obt ai ned by nearfesdf BeRdiTy gpatafet 41 thhe itk dtrmbi Watd basr pE¢icul arly
poi nted out hereinafter. BRI EF DESCRI PTI ON OF THE SEVERAL VIEWS OF THE
DRAW NG The ac&RESHATRYEFARSGL b chiBf e 3R PIRFUE N Torhad

constitutg a part of the HidiSalionufG s I hstiale abodigents of the
operation succeeds, when a host using the disk drive
issues a request for the normal access to the disk
medium.
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 embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is a block diagram illustrating the
25 configuration of a hard disk drive according to an

embodiment of the invention; and

FIG. 2 is a flowchart useful in explaining the



wi t'h the general description given above and the detailed description of

t he enbodi nents given below, serve to explain the principles of the
invention. FIG 1 is a block diagramillustrating the 25 configuration of
a hard di sk drive according to an enbodi nent of the invention; and FIG 2
is a flowhart useful in explaining the - 5 - operation of the enbodi nent.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON An enbodi nent in which the present
invention is applied to a hard disk drrve>w | be described with 5
reference to the acconpanying drawings. FIG 1 is a bl ock diagram
illustrating the configuration of the hard disk drive (HDD) according to

t he enbodi nent operehéonneénthenembedim@ntl, a di sk (nmagnetic disk) 11 has
two, i.e., upper and | ower, surfaces. One or both 10 of the two surfaces of
the magnetic di sk are useTAELEP cRBPERAPTEONT QEeTHBNINMMENHIGNt a i s
magnetically recorded. A head (magnetic head) 12 is provided for each
recordi ng surface of Abhem@osiiment The Whidgd the fresestadowentieoniisk 11 in
accordance with the 15 rotation of the disk 11 when the HDD operates. The
head 12 is used2PBlweft £§Cdat Ratd fAEXdPLR Vel Widadt Be Fessidideg) Yaitd to read

data fromthe disk 11 (data , reproduction). Althouygh the HDD shown in FIG
1is assunmed tBegﬁggngesiﬂgFéedF§EoT?FnW§nﬁh§rﬁ§6 g9§- FIG. 1 is a

block diagram illustrating the configuration of the
hard disk drive (HDD) according to the embodiment of
the invention. 1In FIG. 1, a disk (magnetic disk) 11
has two, i.e., upper and lower, surfaces. One or both

10 of the two surfaces of the magnetic disk are used as
recording surfaces on which data is magnetically
recorded. A head (magnetic head) 12 is provided for
each recording surface of the disk 11. The head 12
floats above the disk 11 in accordance with the

15 rotation of the disk 11 when the HDD operates. The
head 12 is used to write data to the disk 11 (data
recording) and to read data from the disk 11 (data
reproduction). Although the HDD shown in FIG. 1 is
assumed to have a single disk 11, it may have a

20 plurality of stacked disks 11.

Each recording surface of the magnetic disk has a

user area 111 that can be used by a user (host), and a
system area 112 that store information necessary for
system management (system management information).

25 The system area 112 is used only by the system. In
other words, the system areas are non-user areas that

cannot be recognized by the user. Further, a



20'plurality of stacked disks 11. Each recording surface of the magnetic
disk has a wuser area 111 that can be used by a user (host), and a system
area 112 that store information necessary for system nanagenent (system
managenent information). 25 The systemarea 112 is used only by the system
In other words, the system areas are non-user areas that cannot be
recogni zed by the user. Further, a 6 plurality of radially extending servo
areas 110 are provided circunferentialty &t regular intervals on the disk
11. Each servo area 110 stores servo data. The servo data includes
position informati on necessary for 5 head positioning control executed to
position the headurd2iwiyt bifn radialdet exdegelioy &erargetrdasadk.0 Aneser data
area i s provided between each pair of adjacent servo areas 110. Each user
data area has appbuidedt ¢irgundatrgnddetldys atnateRHAMILNTEY VEHes dinskKhEl i s
rotated at high speed by a spindle notor (hereinafter referred to as an
"SPM') 13. The dhe¥dliz | Eaght sefe® BFean ldét vaodes c@&vicage)tal4 T vi ng
as a head noving nmechanism Mre specifi- cally, the head 12 is attached to
a suspensi on 148eI¥0t RAaexPEAHSerr HRSAT 1 @PMITLPL TR GiOPomRCES SaF %t HOT
actuator 14. The head 12 is radiall ved in_  accordance with the sw ng
oper ati on®of t hBeact RREAL1OPARIASOR T EFE W& hddd oS Ifden i%‘r?eglecaéi a

target 12 within a target range on a target track. A user

data area is provided between each pair of adjacent
servo areas 110. Each user data area has a plurality
of data sectors (not shown).

10 The disk 11 is rotated at high speed by a spindle
motor (hereinafter referred to as an "SPM") 13. The
head 12 is attached to an actuator (carriage) 14
serving as a head moving mechanism. More specifi-
cally, the head 12 is attached to a suspension 142

15 that extends from an arm 141 incorporated in the
actuator 14. The head 12 is radially moved in
accordance with the swing operatiocn of the actuator
14. As a result, the head is positioned to a target
track. The actuator 14 has a voice coil motor

20 (hereinafter referred to as a "VCM") 15 serving as a
drive source for the actuator 14. Thus, the actuator
14 is driven by the VCM 15.

A ramp 10 is provided outside the disk 11 for

retracting the head 12 when the HDD is shifted to a

25 non-operative state (recording/reproduction-stopped
state). Actually, a tab (not shown) formed at the

free end of the actuator 14 that supports the head 12



track. The actuator 14 has a voice coil notor 20 (hereinafter referred to
as a "VCM') 15 serving as a drive source for the actuator 14. Thus, the
actuator 14 is driven by the VCM 15. A ranp 10 is provided outside the
disk 11 for retracting the head 12 when the HDD is shifted to a 25
non-operative state (recording/reproduction-stopped state). Actually, a tab
(not shown) formed at the free end of the actuator 14 that supports the
head 12 - 7 is rested upon the ranp 10-indtead of the head 12 itself.
However, for facilitating the explanation, it 1is expressed that the head
12 is retracted to (unloaded to; parked on) the ranp 10. 5 The SPM 13 and
VCM 15 are drives bgsdedviupgn cher enatp (SPMnate=ento farche/Edalrrent )
supplied froma driver IC (Integrated Grcuit) 16. The driver IC 16 is a
not or driver inithkelffor nHolveanerl, Cfoli Facdid tasemweshas SN aared MEM dirti ver s.
The val ues (control 10 variables) for determining the driving currents to
be supplied from ekpreésisedr th@tléheo helag! SRPM1E3 ranid ad@Md 1% are det er mi ned
by a CPU 20. The head 12 is connected to a head I1C 17 nounted on a
flexible printedusipeder 5@ar@aGRPQ)OPﬁo¢h§héme 1015 The head IC 17 is a
head anplifier circuit in th orm of an IC chip. The head I1C 17 contains

a read anmplifier for T&epISiEYi 1@9 aad J4d diyrfdie ﬂédd’%}/ Rhgriving

currents (SPM current and VCM current) supplied from a
driver IC (Integrated Circuit) 16. The driver IC 16
is a motor driver in the form of an IC chip, and
serves as SPM and VCM drivers. The values (control

10 variables) for determining the driving currents to be
supplied from the driver IC 16 to the SPM 13 and VCM
15 are determined by a CPU 20.

The head 12 is connected to a head IC 17 mounted

on a flexible printed circuit board (FPC) (not shown).

15 The head IC 17 is a head amplifier circuit in the form
of an IC chip. The head IC 17 contains a read
amplifier for amplifying a read signal read by the
head 12, and a write amplifier for converting write
data to a write current. The head IC 17 is connected

20 to a read/write channel (hereinafter referred to as an
"R/W channel”™) 18. The R/W channel 18 executes
various types of signal processing. The signal
processing includes the processing of A/D
(Analog/Digital) converting the read signal (analog

25 signal) amplified by the head IC 17. The signal
processing also includes the processing of encoding

write data and decoding read data. The signal



head 12, and a wite anplifier for converting wite data to a wite
current. The head I1C 17 is connected 20 to a read/wite channel
(hereinafter referred to as an "R/ Wchannel") 18. The R/ 'Wchannel 18
executes various types of signal processing. The signal processing
i ncl udes the processing of A/D (Analog/Digital) converting the read signal
(analog 25 signal) anplified by the head 1C 17. The signal processing
al so includes the processing of encoding #rite data and decoding read
data. The signal 8 processing further includes the processing of
extracting servo data froma digitized read signal in accordance with a
timng signal (pabeesisgmal Yurgdreer dned Udesa tdet @raraensil®y & The RFW
channel 18 is connected to the gate array 19 and an HDC (di sk controller)
25. The gate arexfregtiog sgave gediat ifoem @f chithttiiored mead el gwvoinat a
detected by the RFWchannel 18, and holding it such that the CPU 20 can
read it. FurtheRCcoheaggee Waithayp ToMigdyeiénales(9ad cugnadni ng signal s
necessary for the data reading/witing in the HDD, the detection of each
servo data by t HEPRFALERaRYe? B8teedrathd Jyate array 19 has a group of

< aasi gndd o 15t RERDRVADIHAEIS: & Groden e TP O e S S
reading and “”iH@“%n%“a%h%t%?W%ﬁ%ka%%%€¥%iﬁ¥¥¥jié?t*¥%e gate array 19

extracts position information from the servo data
detected by the R/W channel 18, and holding it such
that the CPU 20 can read it. Further, the gate array

10 19 generates various timing signals necessary for the
data reading/writing in the HDD, the detection of each
servo data by the R/W channel 18, etc. The gate array
19 has a group of registers for control (not shown).
A part of a memory area in the CPU 20 is assigned to

15 the control register group. The CPU 20 executes data
reading and writing on the memory area assigned to the
control register group, thereby controlling the gate
array 19 and HDC 25.

The CPU 20 is connected to a ROM (Read Only

20 Memory) 21 and RAM (Random Access Memory) 22. The ROM
21 is a non-volatile memory that prestores a control
program executed by the CPU 20. The RAM 22 provides,
for example, a work area for the CPU 20. The CPU 20
is the main controller of the HDD. The CPU 20

25 controls each section in the HDD in accordance with
the control program stored in the ROM 21. For

example, the CPU 20 executes, for example, positioning



" control register group, thereby controlling the gate array 19 and HDC 25.
The CPU 20 is connected to a ROM (Read Only 20 Menory) 21 and RAM ( Random
Access Menory) 22. The ROM 21 is a non-volatile nmenory that prestores a
control program executed by the CPU 20. The RAM 22 provides, for exanple,
a work area for the CPU 20. The CPU 20 is the main controller of the HDD.
The CPU 20 25 controls each section in the HDD in accordance with the
control programstored in the ROM 21. For %%xanple, the CPU 20 executes,
for exanple, positioning 9 <control for positioning the head 12 within a
target range on a target track on the basis of position information
extracted by theqdtm larfay pids 1 e iCRU tiko ldad BXxe¢ltlesnaareadjal
operation, called "test 5 reading", a predetermi ned period of tinme after a
condensati on serrEIgeN desaidtrld 1A onjctretRas EHnedbnRasiBhON The t est
readi ng operation is executed to read a predeterm ned sector on the system
area 112. FromitHeommadiigreahigsteadiiny the e 20X BRY ef i neshaoCRMet her
or not the disk is accessible. The CPU 20 contai ns an Aﬁﬁ conyerter (ADC)
23.  The input &0 tHeWaFIIHRT terr BHII PRt et oC2heedout P8t of the

Patent ApHl | cat MRS Ko T T I R 02320005 T het bohdnsat | on
condensation sensor 24, described later, detects
condensation. The test reading operation is executed
to read a predetermined sector on the system area 112.
From the test reading result, the CPU 20 determines

10 whether or not the disk is accessible.

The CPU 20 contains an A/D converter (ADC) 23.

The input of the A/D converter 23 is connected to the
output of the condensation sensor 24, which is
disclosed in, for example, Japanese Patent Application

15 KOKAI Publication No. 10-320902. The condensation
sensor 24 is used to detect condensation in the HDD.
The CPU 20 determines that the condensation sensor 24
has detected condensation, by reading, from the A/D
converter 23, the digitally converted value of the

20 output of the condensation sensor 24. In the
embodiment, the condensation sensor 24 is mounted on
the flexible printed circuit bocard (FPC) on which the
head IC 17 is also mounted. As a result, the
condensation sensor 24 is located near the disk 11 or

25 head 12. The condensation sensor 24 may be connected
to the gate array 19 so that the condensation

detection result of the sensor 24 is read by the CPU



" sensor 24 is used to detect condensation in the HDD. The CPU 20 deterni nes
that the condensation sensor 24 has detected condensation, by reading,
fromthe A/D converter 23, the digitally converted val ue of the 20 out put
of the condensation sensor 24. In the enbodinent, the condensation sensor
24 is nmounted on the flexible printed circuit board (FPC) on which the
head 1C 17 is also nounted. As a result, the condensation sensor 24 is

| ocated near the disk 11 or 25 head 12. Th® condensation sensor 24 may be
connected to the gate array 19 so that the condensation detection result
of the sensor 24 is read by the CPU 10 - 20 via the gate array 19. The HDC
25 gener at es datd véabhd&her sisdfeermradt d 9+ he host, fromthe read data
decoded by the RF'W channel 18. Further, the HDC 25 generates an error 5
correction code fromThfe RiG 1% gneratdsmiatadte riom traes hesredateaches
the error correction code to the wite data, and transmts the resultant

data to the R/ RPEh&RTE EFOTREE Mg itird S1eIETd e e MYWFIG 2, the
10, operat i on of ahe eIbod reni il b desgrt bad RISy, S e poer
not ebook Lype  persandl OMULCTsr NSROURN, Of d1E MR Su L 8% gy UPOD
the host, attaches the error correction code to the
write data, and transmits the resultant data to the
R/W channel 18.
Referring now to the flowchart of FIG. 2, the
10 operation of the embodiment will be described.
Firstly, the power switch of the HDD of FIG. 1 is
turned on. If the HDD is installed in a notebook type
personal computer, the power of the HDD is turned on
upon the turn on of the power of the computer.
15 Upon the turn on of the power of the HDD, the CPU
20 in the HDD executes initialization of the HDD
(initialization processing). The initialization
processing includes head load control and first seek
control. The head load control is executed to move,
20 to the disk 11, the head 12 parked on the ramp 10 when
the HDD is in the non-operative state (head loading).
The first seek control is executed to move the head
12, loaded on the disk 11, to a predetermined cylinder
position on the disk 11. The CPU 20 also reads the
25 output (condensation detection result) of the

condensation sensor 24 via the A/D converter 23,

thereby determining whether or not condensation has



" 15 Upon the turn on of the power of the HDD, the CPU 20 in the HDD
executes initialization of the HDD (initialization processing). The
initialization processing includes head |oad control and first seek
control. The head |oad control is executed to nove, 20 to the disk 11, the
head 12 parked on the ranp 10 when the HDD is in the non-operative state
(head loading). The first seek control is executed to nove the head 12,

| oaded on the disk 11, to a predeterm ned %&Ifﬁder position on the disk
11. The CPU 20 al so reads the 25 output (condensation detection result) of
the condensation sensor 24 via the A/D converter 23, thereby determ ning
whet her or not e6rd&nsat iionthasHPD11(stedc $rled ikf tthenadD g step SI). |If
there is no condensation, the CPU 20 waits for a command fromthe host to
execut e a read/ &PPEENEPER AN ot eafd Uexdc s sa faks dalcoma@@dydu it ddi at i on
(access to the disk) upon 5 receiving the command (step S8). On the other
hand, if conden8&FitofiCoXEFEL et Re T S@OYWIG téx SRRTES indad CERGF ot r ol
(step S2a). Specifically, the CPU 20 drives the a tu%%Pr 4 via_ the
driver 1C 16 toUPEPLatEa LU RERdPEIRLGAA HETHSE 16 154 GUHd BAR 10 (1o

unl oad thge head_fromthe disk). After that,.the CPU 20 waits for the
el apse ofga pré&&FéF&PﬁeghFiﬁSmﬁéPﬁgdsﬁﬁFt§¥ég S2b). The time period tl

i's required to Incre%§pt% e&t%gﬁr%ﬂnd, if condensation occurs, the

CPU 20 executes head unloading control (step S2a).
Specifically, the CPU 20 drives the actuator 14 via
the driver IC 16 to retract the head 12 from the disk
10 11 to the ramp 10 (to unload the head from the disk).
After that, the CPU 20 waits for the elapse of a
predetermined time period tl (step S2b). The time
period tl is required to increase the internal
temperature of the HDD and thereby dry the interior of
15 the HDD. During the period tl, the CPU 20 controls
the driver IC 16 at the step S2b so as to rotate the
SPM 13 at a higher speed than a standard speed. In
this embodiment, the SPM 13 is rotated at an allowable
maximum speed (maximum rotational speed). The high
20 speed rotation of the SPM 13 is executed to dry the
interior of the HDD, in particular, the surface of the
disk 11 as soon as possible. Further, at the step
S2b, the CPU 20 controls the gate array 19 for the
time period tl so as to make the head IC 17 supply a
25 write current to the head 12. The supply of the
current 1s also exXecuted to dry the surface of the

head 12 as soon as possible. In standard HDDs, a



"tenperature of the HDD and thereby dry the interior of 15 the HDD. During
the period tl, the CPU 20 controls the driver IC 16 at the step S2b so as
to rotate the SPM 13 at a higher speed than a standard speed. In this
enbodi nent, the SPM 13 is rotated at an all owable maxi num speed (maxi mum
rotational speed). The high 20 speed rotation of the SPM 13 is executed to
dry the interior of the HDD, in particula{)2 the surface of the disk 11 as
soon as possible. Further, at the step ~S2b% the CPU 20 controls the gate
array 19 for the tine period tl so as to make the head 1C 17 supply a 25
wite current to the head 12. The supply of the current is_ also executed
to dry the surfdeddt nemhaiegy Iwashkagn ass peseyided te LimhBatdeHDDs, a

12 latch mechani sm (not shown) is provided to limt the novenent_of the

actuator 14 so fIRAeHHE Kfadh® aftiatoptl uip Bver Ee Pedd 19 Wheh the
head 12 is retracted fromthe disk 11 to the r 10. . To. this 5 end, the
CPU 20 suppl i es "9 Tc GrFBhCYRICMrr iR )1 4 0P ehet 981 12 the step S2b so
that the actuator 14 w /| l.be pressed .agal nst t.he | atch chanism This
enabl es t he tenﬁeertattatﬁtee%efaﬁoq he' At gﬂ 19°t%h%eram%c¥§gsgﬁot€hbﬁcel erate
the drying of the jnter] f4 A0 . W i h d.12 from

t he ra?/rp %0. Ase%c#ésctﬁébcee%) Igbzoo\%es,&é})ﬁht% %\r%%%?én%%m @Egcépg%gggi t(iJ)-S

executed after the Reaf {Pad AnpcesSd A38rsd Mehat the actuator 14

will be pressed against the latch mechanism. This
enables the temperature near the actuator 14 to be
increased to accelerate the drying of the interior of
10 the HDD, without moving the head 12 from the ramp 10.
As described above, in the embodiment, the step
S1 is executed after the head load process (after the
initialization processing). This is done in order to
execute the same processing at the steps S82a and S2b
15 following the step S1, and at steps S5a and S5b (or
S10a and S10b), described later, although the waiting
time varies therebetween. However, the step 51 may be
executed before head loading during the initialization
processing. In this case, it is not necessary to
20 unload the head 12 from the disk if it is determined
at the step S1 that condensation has occurred. In
other words, the step S2a is not necessary. This is
because the head 12 is parked on the ramp 10 when the
step S1 is executed. 1In this case, there is no danger
25 of dew being attached to the head 12 even if the dew
exists on the disk 11.

As described above, the CPU 20 rotates the SPM 13



ini'tialization processing). This is done in order to execute the sane
processing at the steps S2a and S2b 15 following the step S1, and at steps
Sba and S5b (or Sl Ca and S10b), described later, although the waiting
time varies therebetween. However, the step Si may be executed before head
| oading during the initialization processing. In this case, it is not
necessary to 20 unload the head 12 fromthe disk if it is determned at
the step Si that condensati on has occurfedt3 1 i other words, the step S2a
is not necessary. This is because the head 12 is parked on the ranmp 10
when the step Si is executed. In this case, there is no danger 25 of dew
bei ng attached &8¢ tthe Hexdmm Spaed fanche Wi 1 esiastver ore tHer itk Ba. As
descri bed above, the CPU 20 rotates the SPM 13 13 at the maxi num speed and
supplies a witéheuheast o fe Hheadime mriahdk ithapertaed s vhemt
starts when it is determ ned that condensation has occurred é;tﬁg% S2b) .

e

At the end of tRé tifnESF&rimdded e CORIDE B B L ITHH @ S2b
Lo e next steR 55, Aus i 24P e s G20 xpalt es e ol gut g
o ol 11, Jrer cafifleg e O o TS S IR B, S e o e ares
After that, the tggus%%pr %%qs tqll%t %I;Lf i %}@c@ﬂ%§r€ﬁ@%llowing
process. Firstly, the CPU 20 moves the head 12 from
the ramp 10 to the disk 11. Thereafter, the CPU 20
moves the head 12 to a predetermined area on the disk
10 11, e.g. a predetermined track on the system area 112.
After that, the CPU 20 reads data from a predetermined
sector on the predetermined track, irrespective of
whether there is a command to read/write data. This
reading operation is called "test reading". Thus, the
15 CPU 20 executes test reading at the step S3.
Subsequently, the CPU 20 determines at the next
step S4 whether or not an error has occurred in the
test reading at the step S3. If there is no error,
i.e., 1if the test reading has succeeded, the CPU 20
20 determines that at least the surfaces of the head 12
and disk 11 in the HDD are already dry irrespective of
the condensation detection result supplied from the
condensation sensor 24. At this time, the CPU 20
waits for a read/write command from the host and
25 executes a usual read/write operation (executes access
to the disk) upon receiving the command (step S8).

As described above, in the embodiment, if the



sector on the predeterm ned track, irrespective of whether there is a
command to read/wite data. This reading operation is called "test

readi ng". Thus, the 15 CPU 20 executes test reading at the step S3.
Subsequently, the CPU 20 determines at the next step S4 whether or not an
error has occurred in the test reading at the step S3. If there is no
error, i.e., if the test reading has syCCfgdeg, the CPU 20 20 determ nes
that at |east the surfaces of the head 12 nd disk 11 in the HDD are
already dry irrespective of the condensation detection result supplied

fromthe condensatjon sensor 24. At this time, the CPU 20 waits for a
read/ wite conmaeddansati FEsUnd L5iebaschi eRnARIAF19ad/ Wit e

operation (executes access to the disk) upon receivi the co n ste
Sg). As degcribéﬁmﬁﬁg@@ﬁ'¥1% Qﬂﬁﬂﬁﬁﬁ#ﬁﬂf%Qfo Pé;%. 2Yrco Hggﬁi%%(sengor
24 detects condensation .medi.ately after, the rn_.on of the HDD, the CPU
20 executes th@ﬁ%ﬂqﬁﬁﬁrﬁ?%xﬁﬁﬁaﬂwggﬁ QQRgﬁéiﬁéé%H%QﬁjE*metQﬁEﬁ%dt%Q
interior of the tED\%riytThc%esaMt]eﬁtti'osr rOQit ag eed t a‘wbé ig@d%ﬁﬁ{:%%gﬂ

standard speed. e curre I's suppliedto the head
LB S Lshc Lo AR MR S LB gl id, Ahgler of o
not fromthe 10 Gendensald et i) nipsHdadf1d hehsondensadd®m?2 is
retracted on the ramp 10. After the time period ti1,
whether or not the interior of the HDD is dry and the
disk is accessible is determined not from the
10 condensation detection result of the condensation
sensor 24, but from the test reading result. Thus, in
the embodiment, before the condensation sensor 24
itself is dry, a usual read/write operation can be
executed only if the surfaces of the disk 11 and head
15 12 are dry.

On the other hand, if an error occurs in the test
reading operation at the step S3, i.e., if the test
reading operation had failed, the CPU 20 determines
that the interior of the HDD is not yet dry even after

20 the step S2b. In this case, the CPU 20 first retracts
the head 12 on the disk 11 to the ramp 10 (step S5a).
In this state, the CPU 20 waits for the elapse of a
predetermined time period t3 (step S5b). The test
reading error includes the seek error that the head 12

25 cannot accurately be moved to the predetermined track
on the system area 112 as a test reading target. In

the embodiment, the wailting time period t3 at the step



sensor 24, but fromthe test reading result. Thus, in the enbodi nent,
before the condensation sensor 24 itself is dry, a usual read/wite
operation can be executed only if the surfaces of the disk 11 and head 15
12 are dry. On the other hand, if an error occurs in the test reading

operation at the step S3, i.e., if the test readi ng operation had fail ed,
the CPU 20 determnes that the interior he HDD is not yet dry even
after 20 the step S2b. In this case, thé © 20 first retracts the head 12
on the disk 11 to the ranp 10 (step S5a). |In this state, the CPU 20 waits

for the elapse of a  predetermined tinme period t3 (step S5b). The test
reading error iniudes $He SRIKERF righan hphe twel hvag apmesbehhpdt thceliratel y
be noved to the predeternlned track . on the s%sten1area 112 as . a test

reading target. TIRP erddodi nEMt e Wagty bt%?%etb%?lBﬁr%%daFltﬁ%tstep

- 15 S5b t t th th t t t S2b.
That is, tIhZ \?vglaﬁsga{et ?S:ﬁee%a k?)dleq \i\éal Chng% |{rﬁép§%|% @W}?e@ E‘ge‘?sﬁg Fonis

determined to ex for fl rst 1} er_the PO e.HDD is 5
turned onis |lo ger qu §% E |ng {gngé%%r?oﬁﬁ¥3 Fe%?ea¥ ?he step Sbb if

rissten | e e e L pters
set at the step S5b if condensation is determined
to exist in the second or later determination loop
(t1 > t3).
At the step S5b, the CPU 20 executes the same

10 process as at the step S2b for the time period t3, in
order to dry the interior of the HDD as soon as
possible. Specifically, the CPU 20 rotates the SPM 13
at the maximum speed and supplies a write current to
the head 12. The CPU 20 proceeds to a step S6 after

15 the execution of the step S5b. At the step S6, the
CPU 20 executes, as at the step S3, a test reading
operation in which a predetermined sector of the
predetermined track on the system area 112 is read.
Subsequently, the CPU 20 determines whether or not an

20 error has occurred in the test reading operation (step
S7). If no error has occurred in the test reading
operation, the CPU 20 determines that at least the
surfaces of the disk 11 and head 12 in the HDD are
already dry. At this time, the CPU 20 waits for a

25 read/write command from the host, and executes a
normal read/write operation upon the reception of the

command (step S8).



10 process as at the step S2b for the time period t3, in order to dry the
interior of the HDD as soon as possible. Specifically, the CPU 20 rotates
the SPM 13 at the naxi num speed and supplies a wite current to the head
12. The CPU 20 proceeds to a step S6 after 15 the execution of the step
S5b. At the step S6, the CPU 20 executes, as at the step S3, a test
reading operation in which a predeternineg sector of the predeterm ned
track on the systemarea 112 is read. Sub gquéntly, the CPU 20 determ nes
whet her or not an 20 error has occurred in the test readi ng operation (step
S7). If no error has occurred in the test reading operation, the CPU 20
deternines that at |edRt tPReCtREFfBRBE  of ft BB 6F§Rr1gaénécﬁééﬁeﬁzlpn t he
HDD are already _dry. A% this time, the CPU 20 waits for a 25 read/wite
command from t hethostesShnteadbidit @R B2t hornal FR&dPiePt 860pEhat FBH dfon the

reception of th command he ot her hand, if an error

has occurred inQd?$EfT%%?§ﬁ%%%fngkgé%?ﬁégaﬂgg?%tEEeS?BB &8, NP heYEPUISY
deterines that 408y ELL oLy lol B LR, SeneYelodigueveR aller the,
Shehs S Spung ryelreny ot iea(Reler pResledly SsECULESSHE,
at the step S6, thesebyr diy¥dd, the CPU 20 repeatedly executes the
steps S5a and S5b until no error is detected in the
test reading operation at the step S6, thereby drying
each element in the HDD, in particular, the surfaces
10 of the disk 11 and head 12.
After executing the normal read/write operation
at the step S8, the CPU 20 proceeds to the next step
S9. At the step 59, the CPU 20 determines whether or
not condensation is currently detected by the
15 condensation sensocr 24, and whether or not a time
period tx that starts at a time point t0, at which the
CPU 20 most recently determined the detection of
condensation by the sensor 24, exceeds a predetermined
time period ta. The time period ta is set to, for
20 example, one hour, which is sufficiently longer than
the time period required to dry the condensation
sensor 24 after the sensor 24 detects condensation.
Accordingly, if condensation is currently detected by
the condensation sensor 24, and if the time period tx
25 exceeds the time period ta, the following can be

considered. Firstly, condensation has once

disappeared during the time period ta stating at tO.



each elenent in the HDD, in particular, the surfaces 10 of the disk 11 and
head 12. After executing the normal read/wite operation at the step S8,
the CPU 20 proceeds to the next step S9. At the step S9, the CPU 20
det erm nes whether or not condensation is currently detected by the 15
condensati on sensor 24, and whether or not a tine period tx that starts at
atime point t0, at which the CPU 20 nost secently determ ned the
detection of condensation by the sensor 23, exceeds a predetermned tine
period ta. The tinme period to is set to, for 20 exanple, one hour, which is
sufficiently longer than the tine period required to dry the condensation
sensor 24 after 39PRENSora et CORGPYBASEP T OR2S PRedrdi rgPyeared,
condensation is current|ly detected b t he_condensati on sensor 24, and if
the time period RSV ZPREGRRIS YheP TF 1HeS pRFFoRe t &F ?Fet$%lP6ﬁF%@tcghm%e

§8P?Lﬁe{ SRR T T Sha b pes T e e st bW A U
i d, d ti bef t th i i
chsoppeared, ML ARAeISALLET PoRLT S BSLOLE 8L Blnd NERPRESEDD LiTR) PoL™
pr esent t|5rre powmgids((a:nge%né XQ}%?tngt%@'ﬁnggﬁﬁl{*ﬁ??f% {.Illge%gg;int t0 is the

| ast condensati on ction oin poin t0 + tx) is

the detection tidm poidte {0 et NEW time point, and the time point
(t0 + tx) is the detection time point t0 of the new
condensation. As 1s apparent, the time point t0 is
where the answer at the step S1 or SS9 is YES.

10 If the answer at the step $9 is NO, the CPU 20
determines that new condensation does not occur, and
the surfaces of the disk 11 and head 12 are already
dry irrespective of the condensation detection result
of the condensation sensor 24. 1In this case, the CPU

15 20 determines that the disk 11 is accessible (a
read/write operation can be executed on the disk 11),
and returns to the step S8. 1If, on the other hand,
the answer at the step S9 is YES, the CPU 20
determines that new condensation has occurred. 1In

20 other words, the CPU 20 determines that the fact that
no error has occurred in the test reading operation
executed at the latest step S3 or S6 is not helpful.
In this case, the CPU 20 retracts the head 12 on the
disk 11 to the ramp 10 (step S10a). After that, the

25 CPU 20 waits for the elapse of a predetermined time
period t2 (step S10b). In the embodiment, the waiting

time period t2 set at the step $10b is shorter than tl



condensation. As is apparent, the tine point t0O is where the answer at the
step S1 or S9 is YES. 10 If the answer at the step S9 is NO the CPU 20
determ nes that new condensati on does not occur, and the surfaces of the
disk 11 and head 12 are already dry irrespective of the condensati on
detection result of the condensati on sensor In this case, the CPU 15
20 determ nes that the disk 11 is accesglbig read/wite operation can
be executed on the disk 11), and returns the step S8. If, on the other
hand, the answer at the step S9 is YES, the CPU 20 determ nes that new

condensation has occurred. In 20 other words, the CPU 20 deternines that
the fact that rﬁ)eferat“br I'I‘ﬁdSSJQﬁZR:Lﬁ%}:éCPIPC?'I }9RgeesinaR A nge bpet a’flil%ns ep

executed at the | ste 0 s not hel pf ul this se t he CPU
20 retracts the df éﬁtﬁa % %.etth?mP$%&ﬁ@ﬁot?s E% a§3 Af t er
that, the 25 CPU 20 fo the eI r edet rnlned time period t2
(step S10b). In%?ﬁa%%b Iﬁéﬁ ?TI%% a%$ |TﬁP?E ¥et at the step
S10b is shorter%égg%éﬁlv %f set at the step S2b and | onger than t3 set at
the step Sbb (t $3)" The tine periods tl, t2 and t3 are set to,

for examplse, 20, 10 aﬁ&"ﬁ M;?Sstoﬁesﬂ?&t%ﬁ’@'é’o exébutbe, step §10b, the

CPU 20 executes, for time period t e sane process as at the step
S2b or time period t2, the same process as at the step S2b or

S5b in order to dry the interior of the HDD, in
particular, the surfaces of the disk 11 and head 12 as
soon as possible. Specifically, the CPU 20 rotates
10 the SPM 13 at the maximum speed and supplies a write
current to the head 12. The CPU 20 proceeds to the
step S6 after the execution of the step S10b, as in
the case where the step S5b is executed. At the step
S6, the CPU 20 executes a test reading operation. If
15 an error occurs in the test reading operation at the
step S3 or S6, the steps S10a and S10b may be executed
instead of the steps S5a and S5b, as indicated by the
arrow A in FIG. 2.
As described above, in the embodiment, even when
20 the condensaticon sensor 24 has detected condensation,
if no error occurs in a test reading operation
executed after the interior of the HDD is dried for
a predetermined period of time (tl, t2 or t3), it
is considered that the interior of the HDD is dry.
25 In other words, during a period of time ranging
from the end of the aforementioned predetermined

time period that starts at the condensation detection



S5b in order to dry the interior of the HDD, in particular, the surfaces
of the disk 11 and head 12 as soon as possible. Specifically, the CPU 20
rotates 10 the SPM 13 at the maxi num speed and supplies a wite current to
the head 12. The CPU 20 proceeds to the step S6 after the execution of the
step S10b, as in the case where the step Sbb is executed. At the step S6,
the CPU 20 executes a test reading opengliﬁg. 1f 15 an error occurs in the
test reading operation at the step S3 or , the steps Sl10a and SI b nmay
be executed instead of the steps S5a and S5b, as indicated by the arrow A

in FIG 2. As described above, in the e nt, eve Othe

condensati on se%&@ﬁ PRy & &t dth 323&5? qu%ﬁg] %Ecurs in a
test reading operatlon e ecute aft%¥§fhe |nter| I oﬂzthe HDD is dried for
a predet er m ned 2p&Fi 5&a5f &satté')on eteY Jco(fhsqjdtéer ed that the

f he HDD 25 I h r.d d
Irgﬁlglr Ingr 19r otn ?ﬁglgﬁzjs&g %/lﬁe é)fngpe tr %; g\r%g ps)crhedgj’[ It{]e%lnerp %&1 [god t hat
starts at the cqr%d%rﬁ,at |lq_,r}e%§> ctt |V%n ]t%e Biensa anpat c?er% giC%I on Q)ch of the

time period to fhat 4l $6 "StArts at econ Ion I'me  point,

it is congideredchat foffe eyt %rdn%n% kg HdRsdrsS Y. At ngsRecti nYee of the

condensati on detection r esul of the condensati on sensor 24. At hi s
time, a normal read/wrlte operation is executed. After that,

i.e., after the time period ta elapses, if the
condensation sensor 24 detects condensation, it is
considered that new condensation has occurred after

10 the interior of the HDD is once dry. At this time, a
normal read/write operation is inhibited, and a test
reading operation is executed after the interior of
the HDD is dried for a predetermined period of time
(t2).

15 In the above-described embodiment, only one
sector is a test reading target. However, a plurality
of predetermined sectors may be used as test reading
targets. In this case, the CPU 20 executes control,
for example, so that the predetermined sectors will be

20 read in a predetermined order. When any one of the
sectors has been read normally, the CPU 20 determines
that the test reading operation has succeeded. At
this time, the CPU 20 stops the test reading
operation, and proceeds to a normal read/write

25 operation (step S8). This can prevent an erroneous
determination in which a read error, which has

actually occurred for some reason other than



normal read/wite operation is executed. After that, i.e., after the tine
period to elapses, if the condensation sensor 24 detects condensation, it
is considered that new condensati on has occurred after 10 the interior of
the HDD is once dry. At this tinme, a normal read/wite operation is
inhibited, and a test reading operation is executed after the interior of
the HDD is dried for a predeterm ned peri q}of time (t2). 15 In the
above-descri bed enbodi nent, only one sec?% is a test reading target.
However, a plurality of predeterm ned sectors nmay be used as test reading

targets. In this case, the CPU 20 executes control, for exanple, so that
the predet er ni nEQNSEEFGES ORir| L Sh&OPE 10648 rtOa NAVEd AGTIR TR BII© When
any one of the sectors has bee read nor mal | t he CPU 20 det.erm ne t hat
the test readi n§oBREPaEIOAThas ¥ é@ae&n%ofy S GEGHE7 S P UCRL B ot ope

the test readin

I d/ 2
operation (step%§§?aﬁ4§f §ﬁagre éﬁf% Sﬁ%gﬁgq%ﬁﬁ%%a Iﬂg#%gn Fn whi ch
a read error, mhlch Q%%eregtu%gb% %%qgr%edaggguegﬂgl éﬁﬁﬁnxﬁg er han - 20

onsi
condensation, i$°¢8n have “accur satlon When any

one of thgesect 253 el 00! o ROCHR m%erdeg%rlto*ae deinLaddugp apggati on

consi dered to have fail ryi ng process
or S10b). The number of normally read sectors, which

is a condition for determining that the test reading
operation has succeeded, is not limited to one.
Further, the number of predetermined sectors as test

10 reading targets may be optionally selected, by a user
of the host system, from a certain range that limits
the maximum number. In addition, the number of
normally read sectors, which is a condition for
determining that the test reading operation has

15 succeeded, may be optionally selected.

In the above embodiment, the present invention is
applied to HDDs. However, the invention is also
applicable to a disk drive, such as a magneto-optical
drive, other than HDDs. It is sufficient if the disk

20 drive is constructed such that information recorded on
a disk (disk medium) is read by a head.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to

25 the specific details and representative embodiments
shown and described herein. Accordingly, various

modifications may be made without departing from the



5 executed for a predeterm ned period of tine (step S5b or S10b). The
nunmber of normally read sectors, which is a condition for determ ning that
the test reading operation has succeeded, is not |limted to one. Further,

t he nunber of predeterm ned sectors as test 10 reading targets my be
optionally selected, by a user of the host system froma certain range
that limts the nmaxi mum nunber. In adsti% , the nunber of normally read
sectors, which is a condition for determnfiing that the test reading
operation has 15 succeeded, may be optionally selected. In the above
enbodi ment, the present invention is applied to HDDs. However, the
invention is al sePhppl PEaBFePtoCh BPEKIBPFYE! SO¥RNALVE ﬁﬁ@ﬁ@?é 8t i cal
drive, other than S suff|C|e8 f .the disk 20 drive Ii
constructed such9¢ é?e?n?ﬁrhﬁ?léﬂp?ﬁeﬁ dEéaéﬂs gngi Skeddi SRUAYALERYSi-s read
by a head. Additional advantages and nodifications will readily occur to
those skilled in the art. Therefore, the invention in its broader aspects
is not limted to 25 the specific details and representative enbodi nents
shown and descri bed herein. Accordingly, various nodifications may be nade
W t hout departing fromthe 21 spirit or scope of the general inventive
concept as defined by the appended clains and their equivalents. - 22 -



WHAT IS CLAIMED IS: 1. A nethod of controlling access to a disk nedium
when a condensation sensor provided in a disk drive detects condensati on,
information recorded on 5 the disk nediumbeing read by a head in the disk
drive, the method conprising: determning, froma detection result of the
condensati on sensor, whether condensation occurs in the disk drive; 10
waiting for a predeterm ned period of tine,,f it 1is determ ned that
condensati on occurs in the disk drive; exgguting a test reading operation
on the disk nediumafter the predeterm ned period of tine; and 15

executing normal access to the di di um.i f e _lest reading operation
succeeds, when a host using the iﬁggp&ﬁ{§¥%%@ﬁ%§f ' request for the norma
access to the disk diqgl 2., A qg%hod Eccggd%ngago clakn11, m@%rein t he
20 predeternined period of FFHROTsOT eqUlMFEat67dr §CER"Si htefi 8F°6f the di sk

drive by i ncr easi{ig: g, LNMEr ALULEL L0 Lol oko KL Vg o 81 by e hodgaggor di ng

to claim1, wherein g 1S exéecuted I's retracted to

heres o oot PR AISEL IR of, LR SECORL Bchoof o m 3
5 the disk medium being read by a head in the disk
drive, the method comprising:
determining, from a detection result of the
condensation sensor, whether condensation occurs in
the disk drive;

10 waiting for a predetermined period of time if it
is determined that condensation occurs in the disk
drive;

executing a test reading operation on the disk
medium after the predetermined period of time; and

15 executing normal access to the disk medium if the
test reading operation succeeds, when a host using the
disk drive issues a request for the normal access to
the disk medium.

2. A method according to claim 1, wherein the

20 predetermined period of time is required to dry an
interior of the disk drive by increasing a temperature
in the disk drive.

3. A method according to claim 1, wherein the
waiting is executed when the head is retracted to a
25 predetermined retraction position.

4., A method according to claim 3, wherein the

determining is executed with the head positioned on



.23

and further conprising retracting the head
position before the
3, wherein the
retraction position,

the disk medium after finishing initialization of the

d

i sk drive,

to the predeterm ned retraction
waiting is executed. 5 5. A nethod according to claim
determining is executed with the head retracted to the

during initialization of the disk drive.

6. A nethod

according to claim3, wherein the 10 mait%gg i ncludes rotating the disk

medi um at a hi gher speed than a standard

eed for the predeternined

period of tinme. 7. A nmethod according to claim3, wherein the waiting

includes rotating the, disk diumat an_15, al | owabl e maxi num, s
o) l%f %’ee&gd%%tfalwal:ﬁ?

predet er m ned pe

t he

t he

fedimg At elt bt
wai ting inc ite current.to th

e predetermned ~pério

and supp

5
i

eed for the
,OghEPEin

| yi head f
br edet or m ned pett Ba B TEmAnd R e CHBREL LT FRErPeteral hRg. BiAg ei n
vai ting i ncl pdgs, 1ol 2 g he. i sk PEOL Y.L, Pl ghek o esp
or e do I ne,

st andard speed

eg,Lhan a
yIng a wite

current to the head foridhe.pigdgjermned period of time. 25 10. A nethod
according to claim1, ~further conprising:

5 5. A method according to claim 3, wherein the

determining is executed with the head retracted to the

retraction position, during initialization of the disk

drive.

6. A method according to claim 3, wherein the

10 waiting includes rotating the disk medium at a higher

speed than a standard speed for the predetermined

period of time.

7. A method according to claim 3, wherein the

waiting includes rotating the disk medium at an

15 allowable maximum speed for the predetermined period

of time.

8. A method according to claim 3, wherein the

waiting includes supplying a write current to the head

for the predetermined period of time.

20 9. A method according to claim 3, wherein the

waiting includes rotating the disk medium at a higher

speed than a standard speed for the predetermined

period of time, and supplying a write current to the

head for the predetermined period of time.
25 10. A method according to claim 1,

further comprising:

determining, after the normal access to the disk



determning, after the normal access to the disk - 24 nedium whether the
condensati on sensor detects condensation, and whether an el apsed period of
time starting at a point in time, at which occurrence of condensation was
nost recently determ ned, exceeds a 5 predeterm ned reference period of
time sufficiently |onger than a period of time required to dry the
condensati on sensor; waiting for another %deternlned period of tine
shorter than the first-mentioned predeternl ed period 10 of tinme, assuning
t hat new condensation occurs, if the condensation sensor detects

condensati on and | IS dete t hat the el apsed perio f tinme exceeds

the predeterni nBG%t %@er%ﬂ%éﬂ% ghﬁ GPnefPRsating &g éBFlE&gﬁﬁﬁﬁher t est ;
di h 15 dis ft d t t

bor o ort e CRiBeRREF 7R ¢ RRS B REN ke phet L ARSEroBRr St Bd aare &

et o ey 808 PLng 585E whepe iRecsfondepsabion senRer Aass ot

det ect condensati on case ere sSed péri es not

exceed the pred@éﬁag}lgsmﬁfﬁagnﬁssee%egnegyt kAR 2kt A aghexEQ ds a

condensati on sensor detects condensation case ere sai d anot her
test readifng opeppbdOfeexersbiede pEE8hc8abEr2hAt Ber tpredeherainadpgri od of

25 time succeeds.
longer than a period of time required to dry the
condensation sensor;
waiting for another predetermined period of time
shorter than the first-mentioned predetermined period
10 of time, assuming that new condensation occurs, if the
condensation sensor detects condensation and it is
determined that the elapsed period of time exceeds the
predetermined reference period of time; and
executing another test reading operation on the
15 disk medium after said another predetermined period of
time,
and wherein the normal access to the disk medium
is executed in any one of a case where the
condensation sensor does not detect condensation, a
20 case where the elapsed period of time does not exceed
the predetermined reference period of time although
the condensation sensor detects condensation, and a
case where said another test reading operation
executed after said another predetermined period of
25 time succeeds.

11, A method according to claim 1,

further comprising:



11. A net hod according to claim11, further conprising: 25 waiting for
anot her predeterm ned period of time shorter than the first-nentioned
predeterm ned period of tine if the test reading operation executed after
the first-nentioned predeterm ned period of tinme 5 fails; and executing
anot her test reading operation after said another predeterm ned period of
time, and wherein: the normal access to_thg di sk nediumis also 10
execut ed when said another test reading op Pation executed after said
anot her predeterm ned period of time succeeds; and the waiting for said
anot her predeterm ned period _of ti i s al so execyted when sai d anot her
test 15 readi ng operat 6ElE%eéBFeangﬁpéF parde ﬁ5@ﬁ@@g Be&deCe Pt rédperi od
of time has failsh 1@. Atﬂethgg a corgLng %o %Iain11, ¥herein: t he test
readi ng operati o’ ?§-8kettBd-8f &' *prufaftt§=6 BF&&& EFRRE] BELEGSs: 20
the test readi ”gofpﬁiﬁé!99 [§ed %SE”}Qggikﬁ oﬁg%g%%{l' ]:ex%tgult:%%Stalf%g _of the
predeternined seCtors ~is normalTy read; ard e "test réeading operation is
determned to faj}. £, LEOHeREEORSaOFEULSLRPnARLA! PErREAIBECL T e
5 fails; and
executing another test reading operation after
sald another predetermined period of time,
and wherein:
the normal access to the disk medium is also
10 executed when said another test reading operation
executed after said another predetermined period of
time succeeds; and
the waiting for said another predetermined period
of time is also executed when said another test
15 reading operation executed after said another
predetermined period of time has fails.
12. A method according to claim 1, wherein:
the test reading operation is executed on a
plurality of predetermined sectors;
20 the test reading operation is determined to
succeed if at least one of the predetermined sectors
is normally read; and
the test reading operation is determined to fail
if read errors occurs on all the predetermined
25 sectors.

13. A method of controlling access to a disk

medium when a condensation sensor provided in a disk



25 sectors. 13. A nethod of controlling access to a disk medium when a
condensati on sensor provided in a disk - 26 drive has detected
condensation, information recorded on the disk nmedium being read by a head
in the disk drive, the nmethod conprising: determ ning whether condensation
has occurred in 5 the disk drive, froma detection result of the
condensati on sensor after a power of the digk drive is turned on; waiting
for a first period of time if it is determned that condensation occurs in
the disk drive; 10 executing a first test reading operation on the disk
medi um after the,first gerlod exec tlng ccess to thg di sk

in

mal
mediumif the f??%Y t ?%5%?5%305%?% 1'3h %ﬂ%beéﬁgorﬂﬁgﬁog ﬁSSPrdS
the disk drive 'Séuﬁée i oK ééléﬁrb “9&98' 1§eﬁ§§§i§nt98ah819k5k

medi um deternlnlng, er t & hor T - agcess t o rum whet her

t he condensatloqd§§@§ortg@tﬁg{§odcggg§9§§£h8n and whet her an el apsed
i me

period of time starting at a point at which occurrence of 20
condensation was nvstdé@é@ﬂiﬁyngewﬁéBhe@dcoﬁasﬁgaﬁlan RegdgkenF-aedin

reference period of time sufficiently 1onger than a period of tine
required tmp dry tie dﬁ@ﬁd@ﬁﬁ@é}Oﬂr@@n§0ﬂetectlon result of the
condensation sensor after a power of the disk drive is
turned on;
waiting for a first period of time if it is
determined that condensation occurs in the disk drive;
10 executing a first test reading operation on the
disk medium after the first period of time;
executing normal access to the disk medium if the
first test reading operation succeeds, when a host
using the disk drive issues a request for the normal
15 access to the disk medium;
determining, after the normal access to the disk
medium, whether the condensation sensor detects
condensation, and whether an elapsed period of time
starting at a point in time, at which occurrence of
20 condensation was most recently determined, exceeds a
predetermined reference period of time sufficiently
longer than a period of time required to dry the
condensation sensor;
waiting for a second period of time shorter than
25 the first period of time, assuming that new
condensation occurs, if the condensation sensor

detects condensation and it i1s determined that the



waiting for a second period of tine shorter than 25 the first period of
time, assum ng that new condensation occurs, if the condensation sensor
detects condensation and it is determined that the 27 el apsed peri od of
time exceeds the predeterm ned reference period of tine; executing a
second test reading operation on the disk nediumafter the second period
of time; and 5 waiting for a third period time shorter than the second
period of time if one of the first and seCond test readi ng operations
fails, and wherein: the second test reading operation is also 10 executed

after the third riod . of tinme; and.the norngl cess to, the.disk nmediumis
executed in anyéf%ﬁﬁ%ﬁ %?%5@5 %ﬁe bm?h%X88%§§ng§Fi8ﬁe§8E§6Pln8§es not
detect condensatj o a case where the,elapsed period of tinme does not
exceed the prede?%f%??ﬁﬁﬁ1@??%?%r%%c€l%%fiod of time although the

condensation sensor gdeleels, 60D0ERSALLOD, 2N o34Ga5° MASLE sLAS orsegand

test readi ng operati on succee dirsk drive’i rmation

oo oS Sk U Sphep i sqhead, peerm aknyindd shectualor,
medi um a gondensati ofa$eNsgr r¥hi ehtHetachereenders@tim@nshorter than
the second period of time if one of the first and
second test reading operations fails,
and wherein:
the second test reading operation is also
10 executed after the third period of time; and
the normal access to the disk medium is executed
in any one of a case where the condensation sensor
does not detect condensation, a case where the elapsed
period of time does not exceed the predetermined
15 reference period of time although the condensation
sensor detects condensation, and a case where the
second test reading operation succeeds.
14. A disk drive in which information recorded on
a disk medium is read by a head, comprising:
20 an actuator which supports the head such that the
head can radially move on the disk medium;
a condensation sensor which detects condensation
in the disk drive;
means for determining, from a detection result of
25 the condensation sensor, whether condensation occurs
in the disk drive;

means for waiting for a predetermined period of



in the disk drive; neans for determning, froma detection result of 25

t he condensati on sensor, whether condensation occurs in the disk drive;
means for waiting for a predeterm ned period of 28 time if the determning
means determ nes that condensation occurs in the disk drive; neans for
executing a test reading operation on the disk nmediumafter the
predeterm ned period of 5 tine; and neans bH@r executing normal access to
the disk nmediumif the test reading operation by the executing neans
succeeds, when a host using the disk drive issues a request for the norma

access to the diéfméoigegﬁgn&etermining means determines that

condensation occurs in the disk drive;

means for executing a test reading operation on
the disk medium after the predetermined period of

5 time; and

means for executing normal access to the disk
medium if the test reading operation by the executing
means succeeds, when a host using the disk drive
issues a request for the normal access to the disk

10 medium.



