DEC 2003 DESCRI PTI ON OPTI CAL DI SK DEVI CE TECHNI CAL FI ELD The present
invention relates to an optical disk device and, more particul arl§, DEC 2003
generation of a driver device that cohtrol s heat BACKGROUND ART In the past
several years, speeding-up of optical disk devices has proceeded, and
12x-speed CLV (Constant Linear Velocity) drives and maxi num 24x-speed CAV
(Constant Angul ar Velocity) drives have cone along. Wth this speeding .

al | owabl e | osses from heat becone_ insufficient in conventional driver ICs
such as spindle driver ICs, actUddrREFTYEY 1Cs and traverse driver IGs,

and this problemis dealt with by adding a heat dissipating plate or the
like to a driver ICto coanﬁTI%%%tD ePAYI®h of the driver IC, arranging

an air blowing neans at an optical disk driving part to control heat
generation as disclosed in Japanese Published Patent Application No.
Hei . 9- 265772, or enploying a pattern design wth a high heat radiation
ef f i GESHAW QAL AOBEMRSsi gn, and in the case of eccentric disk, by adopting a
met hod of reducing the nunber of revolutions of the disk or the like.
Furt her, wWien giesentr envensticai mte ledrel tionsn oppthea DEGiZ00 3 adriver

and, more particularly, to a device that controls heat

generation of a driver IC.

BACKGROUND ART

In the past several years, speeding-up of optical disk
devices has proceeded, and 12x-speed CLV (Constant Linear
Velocity) drives and maximum-24x-speed CAV (Constant Angular
Velocity) drives have come along. With this speeding-up,
allowable losses from heat become insufficient in conventional
driver ICs such as spindle driver ICs, actuator driver ICs and
traverse driver ICs, and this problem is dealt with by adding a
heat dissipating plate or the like to a driver IC to control
heat generation of the driver IC, arranging an air blowing
means at an optical disk driving part to control heat
generation as disclosed in Japanese Published Patent
Application No. Heil.9-265772, or employing a pattern design
with a high heat radiation efficiency in PCB design, and in the
case of eccentric disk, by adopting a method of reducing the
number of revolutions of the disk or the like.

Further, when there are constraint conditions on the



e heat dissipating plate for suppressing heat generation or the |like cannot
be added, and thus this problemis dealt with by using a drive= QL 2003
package specifications whose al | owabl & | oss fromheat is | ar ge or
preventing the disk frombeing rotated at high speed. a case where the

al l owabl e 1 oss of the driver IC due heat is exceeded even though the
above-descri bed neasures for suppressing heat -generation are taken, in
order to prevent the resultant breakdown of the driver the like, the driver

| C i sIpEFETIEF wi BhE hedkr Af S sRGTAEEN PRRIS iTGH SHRREDSLRE 1684 ati on of
the driver 1C is stopped forcibly when the junction tenperature as a chip
t enpegangratgfont Her dehgelike Cﬁéa@ﬁe§eaa§ﬁ@ﬂttéﬁﬁiH@@P%e bEaPGrElemovever ,
when speedi ng-up of the optical disk device is further progressed in the
futurés tdeeld Moividblky |wssnghe doavenmt ilondf dawesr RATKRESto heat is
insufficient, resulting in breakage of the driver IC. That the further
speedspgenf iahttimmopthest dl skwdbiieceéosisn fpant iddty exckargeécordi sks or
the like, it is required that the acceleration sensitivity of an actuator
in a prekeptihoultheelisicrbasedoabng rohaneevert, tangh fsweedwbbl ing or
eccentricity of a disk becones nore serious with the speeding resulting in
a severe heat a case where the allowable loss of the driver IC due to
heat is exceeded even though the above-described measures for
suppressing heat generation are taken, in order to prevent the
'm) resultant breakdown of the driver IC or the like, the driver IC
is provided with a thermal shutdown function, whereby the
operation of the driver IC is stopped forcibly when the
junction temperature as a chip temperature of the driver IC
reaches a predetermined temperature.
However, when speeding-up of the optical disk device is to
be further progressed in the future, the allowable loss of the
conventional driver IC due to heat is insufficient, resulting
in breakage of the driver IC. That is, due to the further
,) speeding-up of the optical disk device, in partially eccentric
disks or the like, it is required that the acceleration
sensitivity of an actuator in a pickup should be increased more
than ever, and face wobbling or eccentricity of a disk becomes
more serious with the speeding-up, resulting in a severe heat
generation of an actuator driver IC. Further, the change in

the number of revolutions of the disk also becomes larger, and

accordingly heat generation in a spindle driver IC due to



generation of an actuator driver |IC. Further, the change in the nunber of
revol utions of the disk also becones |arger, and accordingly gmgg? 2003
generation in a spindle driver 1C due”to 9 DEC 2003 repetition of torced
accel eration or forced deceleration spindle notor, or heat generation in a
hi gh- speed novenent averse driver |IC due traverse (thread) becones severe
When the driver 1Cis provided wwth the thermal shutdown function, the
driver 1C can be praotected from breakage du heat generat ] b he
opt | CorPaF SELBBy Ple ISRCS RS LTS o PanP b SRFRES Fe Tt Lo P Somn
function is being operated. The ]|:or esent . invention is d.evt 0 fgl \Eﬁ%et he
abovespeRe 1 BnBALOFr ofITe i 3 P HERT 3 6F O t $00Bj ECEVES 3 A WE an opt cal di sk
devi ce which can exert a control for efficiently suppressin heat
genertat i bhobespeeddroviemerot 2he? opf#¢arsai éEhﬁé\?idée%escor‘i‘ etBY by “heat
generation of a driver IC for driving a recording/reproduction griving
syst em of Whenophecdirigiesk fevi T eDrowhdedanlper téemE sRa! a7yt §8akFe
operation within an allowable capacity of the driver IC. D SCLOSURE OF THE
| NVENTLEAE Aonpr thagdrd vielre TGhvaan iom popeeatey, fowey &1 A% 48 59
optical disk device for recording/reproduci ng data on/from an optical di sk,
CoNprigi figgene naniboy biutcditte fapthonl tdish dpuace HEaBRperature of a chip
of a driver IC for driving ) .
uncontrollable while the thermal shutdown function is being

operated.

The present invention is made to solve the above-mentioned
problems and has for its object to provide an optical disk
device which can exert a control for efficiently suppressing
heat generation before driving of the optical disk device is
impeded by heat generation of a driver IC fo; driving a
recording/reproduction driving system of the optical disk device(
and can perform a fast and stable operation within an allowable

capacity of the driver IC.

DISCLOSURE OF THE INVENTION

According to the invention (Claim 1), there is provided an
optical disk device for recording/reproducing data on/from an
optical disk, comprising: a monitor circuit for monitoring a
junction temperature of a chip of a driver IC for driving a
recording/reproduction driving system, and & comparison circuit
for comparing an output of the monitor circuit with an

arbitrary set temperature and outputting a temperature flag as



recordi ng/ reproduction driving system and a conparison circuit for
conpari ng an output of the nonitor ci&cuit wth an arbitrary set
tenperature and outputting a tenperature flag as DEC 2003 a confRIjBOP)3
result, which circuits are included in the driver 1C, and a CPU for
controlling the operation of the entire optical disk device as well as
nmonitoring the tenperature flag outputted fromthe conparison circuit, the

CPU performng a_ contraql t 0. Lou ri Vi fqts i i.sk
dovi o CRPEREERE™) GAGIOH Torngt srirart 51 Bhey HRRadL P OB LEh e
tenperature, and performng a control. so _as_tp.suppr eat, . generation of
the dr%vetnd Cavxﬂgﬁ £RE jﬁﬂ{‘gﬁﬁ' Jtlb%‘p%}?%t%?%r?glogqﬁgfsct%o&o&ﬁgﬁer than the
arbitrary set tenperature. Accaording to the optical disk devi o tructed
oo c e b oVeS KL HE SO For WA LouAT Tont har Shpy B Sttt fls LETRHL '
recordi ng/ reproduction driving systemnonjtors thgpbuncti n tenger ature of
the drutmitied chrpm RBScSATRS B etF L bonpBPeS FOnE GUMETT BN t 2nper at ur e
of the driver IC chip nonitored by the nonitor cincuitﬁ*ﬁth he,

ar bi toevitgl s¥@ afehPeCARHIA YD HUHRY the tReApePalted ALRf &°The®
conparison result, and the CPU nonitors the tenperature flag. Therefore,
heat wimmerdte chuREting GEMPET @I hel Sppr BaBd ther R TR FT 4 eyt

According to the invention (Claim2), in the optical disk device as
def i neshparataien 1gndhpegfordlingdiss CUtviee as #4&f LReFURP XS M2 ¥ ncl udes:

generation of the driver IC when the junction temperature is
equal to or higher than the arbitrary set temperature.

According to the optical disk device constructed as
described above, the monitor circuit in the driver IC for
driving the recording/reproduction driving system monitors the
junction temperature of the driver IC chip, the comparison
circuit compares the junction temperature of the driver IC chip
monitored by the monitor circuit with the arbitrarily set
temperature to output the temperature flag as the comparison
result, and the CPU monitors the temperature flag. Therefore,
heat generation of the driver IC can be suppressed with
efficiency.

According to the invention (Claim 2), in the optical disk
device as defined in Claim 1, the optical disk device as
defined in Claim 1 includes: a spindle driver IC, a traverse
driver IC, and an actuator driver IC as the driver IC.

According to the optical disk device constructed as

described above, the spindle driver IC, the traverse driver IC



driver Inmp', and an actuator driver spindle driver IC, a traverse as the
driver 1C. According to the optical diLsk device constructed as described
above, the spindle driver IC the traverse driver 9 DEC 2003 -agdpfire2qp3
actuator driver I1C are included as the driver IC. Therefore, heat
generation of the spindle driver IC, the traverse driver IC and the
actuator driver I1C can be suppressed wth efficiency. According to the

i nvention (Cl ai m devi defined in, Clajimth i.cal. di i ndl
(1 verndnEBFndPFYSAE. EHG i §or 57 1 BT L AR Bhe e Son 27 bul 1, and

a control for suppressing heat generation of the spindl driver I1Cis
exer tBee 58I aEenoh RS FETFOTHY O of eﬁh%cﬁﬁ}ﬁgiﬁi8ﬁlvﬁ?:?%%bé%h§eceleration
of the optical disk for an arbitrar eriqQd of time. Accordin the opt,jcal
di sk eaverseoAsivest ¢ &ndHekR? i detua %Qe‘,ir%ﬁgrn&ﬁ?tc@tn g?er IR ARG 56
conparison circuit are included in the spindle driver IC,  and heat
generwat tlone bfichencyaverse driver 1C is suppressed by controlling not

performa forced acceleration or forced deceleration of the . ,
According to the invention (Claim 3}, in the optical disk.

device as defined in Claim 1 or 2, the spindle driver IC
internally has the monitor circuit and the comparison circuit,
and a contrdl for suppressing heat generation of the spindle
driver IC is exerted so as not to perform a forced acceleration
or forced deceleration of the optical disk for an arbitrary
period of time.

According to the optical disk device constructed as
described above, the monitor circuit and the comparison circuit
are included in the spindle driver IC, and heat generation of
the traverse driver IC 1is suppressed by controlling not to
perform a forced acceleration or forced deceleration of the
optical disk for an arbitrary period of time when the
temperature thereof is equal to or higher than an arbitrary set
temperature. Therefore, a recording/reproduction driving
system of the op£ical disk can perform a fast and stable
operation within an allowable range of losses of the spindle
driver IC due to heat.

According to the invention (Claim 4), in the optical disk
device as defined in any of Claims 1 to 3, the traverse driver

IC internally has the monitor circuit and the comparison



'

optical disk for an arbitrary period of time when the tenperature thereof
is equal to or higher than an arbitrary set tenperature. Therefore, a
recordi ng/ reproduction driving syst&m of the optical disk cap.genggrmmg
fast and stable operation within an all owable range of |osses of e
spindle driver I1C due to heat. According to the invention (Caim4), in
the optical disk device as defined in any of O ains averse driver
internally has the nonitor circuit and the conparison HO DEC 2003 circuit,
and sicentitol dt &UpPRBESENGORe SLPRERSEAND ML (RN ERAVERs@TdiRfer 1C i s
exerted so that a free run state of the optical disk is included. in
changes vier seevidrtid onl &f 1 s hexeptedasoditdiat Acdoref ngeRostRéSopE &S di sk
devi ce constructed as described above, the nonitor circuit and the
conpapitdamlcidicii tis areclwudeddad chanpest daverseoitver PE th/d heat
generation of the traverse driver I1Cis suppressed by including a free run
st at ep@fictahe diptki.cal disk in changes in the revolution of the optical disk
when the tenperature thereof is equal to or higher than an arbitrary set
t enper at upe.colhignef are, théeopt écal dingkr dprvadiectd@ns drigiag 8yst em of the
optical disk can performa fast and stable operation within an allowabl e
ranggekegsee dofaddie t ravermendit brecik Eudite aAck drttk ngompa t heohnéaicugint
(daim5), in the optical disk device as defined in any of Clains 1

are included in the traverse driver IC, and heat generation of

the traverse driver IC is suppressed by including a free run
state of the optical disk in changes in the revolution of the
optical disk when the temperature thereof is equal to or higher
than an arbitrary set temperature. Therefore, the
recording/reproduction driving system of the optical disk can
perform a fast and stable operation within an allowable range
of losses of the traverse driver IC due to heat.

According to the invention (Claim 5), in the optical disk
device as defined in any of Claims 1 to 4, the actuator driver
IC internally has the monitor circuit and the comparison
circuit, and a control for suppressing heat generation of the
actuator driver IC is exerted so as to reduce the number of
revolutions of the optical disk.

According to the so-constituted optical disk device, the
monitor circuit and the comparison circuit are included in the
actuator driver IC, and heat generation of the actuator driver
IC is suppressed by reducing the number of revolutions of the

optical disk when the temperature thereof is equal to or higher



ICinternally has the nonitor circuit and the conparison circuit, and a
control for suppressing heat generation of the actuator driver 1ICis
exerted so as to reduce the number rlevolutions of the opticad OE€k2003
According to the so-constituted optical disk device, the nonitor circuit
and the conparison circat are included in the actuator driver IC, and
heat generation of the actuator driver |C is suppressed by reducing the
nunber of revolutions of the optical disk when_ the t erature.the}eof i's
equaﬁhﬁ®A@mlﬁ@Pﬁ#r¥II:QGGBtFW§ﬁr§ﬁU§Fbitﬁ&ﬁf%ﬁﬂr?engggafﬁﬁgrdﬁﬂﬁeﬁore,
the recording/ reproduction driving systemof the optical disk can perform
a f asepaudusttiie dpeyaRToAYRLER @ faktd (Rl rdhgk 6T BEIEOTM i} the
actuator driver I1C due to heat. BRI EF DESCRI PTION OF DRAWNGS Figure 1 is a
bl ock aditagmaims t dnise r apengtannoptitban dinslallqaloke aE2Be8i R @STFT r st
enbodi nent of the present invention. BEST MODE TO EXECUTE THE | NVENTI ON
(Enbedi mert abtRtst rdciuee L dmeopo d@latdi sk device according to a first
enbodi ment will be described with reference to figure Figure 1 is a block
diagramillustrating an optical disk device according to the first
enbodinment. In the figure, the optical disk device in the first enbodi nent
conpiirged dEFSK ErIOoN Opi DHh@Ingsor 2 for rotating the disk 1, an object
lens 3 for detecting data on the disk 1, a pickup 4 including an actuator
Figure 1 is a block diagram illustrating an optical disk

device according to a first embodiment of the present invention.

BEST MODE TO EXECUTE THE INVENTION

(Embodiment 1)

A structure of an optical disk device according to a first
embodiment will be described with reference to figure 1.

Figure 1 is a block.diagram illustrating an optical disk
device according to the first embodiment. In the figure, the
optical disk device in the first embodiment comprises a disk 1,
a spindle motor 2 for rotating the disk 1, an object lens 3 for
detectihg data on the disk 1, a pickup 4 including an actuator
for controlling and driving the object lens 3 withlhigh
accuracy so as to follow data when data on the disk 1 are
detected, an Optical amp 5 as an optical amplifier, a traverse
motor 6 for moving the pickup 4 in a radial direction of the
disk 1, a spindle driver IC 7 as an IC for driving the spindle
motor 2, a traverse driver IC 8 as an IC for driving the

traverse motor 6, an actuator driver IC 9 as an IC for driving



for controlling and driving the object lens 3 with high accuracy so as to
foll ow data when data on the disk 1 are detected, an Optical anp 5 as an
optical anmplifier, a traverse notor 8 for nmoving the pickup~43ipFg pedi al
direction of the disk 1, a spindle driver IC7 as an IC for driving the
spindle notor 2, a traverse driver 1C 8 as IC for driving the traverse
notor 6, an actuator driver I1C 9 as an IC for driving DEC 2903 the actuator
of the pickup 4, a DSP (Digital Signal Processaqr) . 10 fo rfornin% servo

r
cont r hesackuas oF @dr it i 0P et r ot PRBNAPLRG 68 332 Het ecteUSFPEM t he
disk 1 as well as controlling the spindle driver 1C 7, the traverse driver
| C 8 hPdfphepPactt@amgmadHarsto | robnPReh &fr BdneS 1234 1P BT 198 for
monitoring junction tenperatures of the respective driver |C chips,
conpahasdhivigr ofi detilaletE3ethdfuge the dbapardi 8§ WEHE j&mction
tenperatures of the respective chips nonitored by the nonitor circuits
12a, dabtandlifg wheh spdsydet idmiver bI€rar i thessravemser &Uresr t 5Coft put
tenperature flags as conparison results, and a CPU 11 which exerts a
cont rghd ot hehectwhabe deviivesr & vigl Imasinoni tdrsuihes t@wperidurand| dgs of
the respective chips outputted fromthe conparison circuits exert a
cont r hr SRoAS theisgpguast ientt geperat i pas dExthet e sppertatieordm Ve rbe
described. In figure 1, the junction tenperatures of the respective chips
IC chips, comparison circuits 13a, 13b and 13c¢ for comparing
the junction temperatures of the respective chips monitored by
the monitor circuits 12a, 12b and 12c with respective
arbitrarily set temperatures to output temperature flags as
comparison results, and a CPU 11 which exerts a control of the
whole device as well as monitors the temperature flags of the
respective chips outputted from the comparison circuits to
exert a control so as to suppress heat generation.

Next, the operation will be described. In figure 1, the
junction temperétures of the respective chips of the spindle
driver IC 7, the traverse driver IC 8 and the actuator driver
IC 9 are monitored in the monitor circuits 12a, 12b and 12c in
the driver ICs 7, 8 and 9, respectively, the monitored
temperatures are compared with respective arbitrarily set
temperatures in the comparison circuits 13a, 13b and 13c
provided in the driver ICs 7, 8 and 9, respectively, and the
comparison results are outputted to the CPU 1l as the

temperature flags. Here, the above-described arbitrary

temperatures are set in consideration of an allowable range of



the spindle driver IC 7, the traverse driver 1C 8 and the actuator driver
IC 9 are nobnitored in the nonitor circuits 12a, 12b and 12c in the driver

ICs 7, 8 and 9, respectively, the nonftored tenperatures are cggeagqggmﬁth
respective arbitrarily set tenperatures in the conparison citcuits a,
13b and 13c provided in the driver 1Cs 7, 8 and 9, respectively, and the
conparison results are outputted to the CPU 11 as the tenperature fl ags.

Here, the above-described arbitrar tenperatyres are set ,n.consideration
of anl%ﬁ$%§va9lfetp§n@7€5@fec-tlé’q}éklz‘éb% Trggszs gf affle o ég‘beectt? Ve iver 1cs
7, 8 and 9 due to heat. Further, when the respective driver 8 and 9 are
proviBledtherh whent hEende SPRRtHom FLHEET ofCSt he &r B ar P EeripEr &t BFss
can be set on the basis of the conditions such as the set o eratin%
t enperatiureke ot hehmade Spaddord drunl s, thihe2CPYUL LR TObtEIRE T REUFEBri | e
states of the respective driver 1Cs by nonitoring the tenperature flags
out putdredoé r set the tbenpasiisorw ithauigendBaionshsash 3c.ths I%e basis of
the tenperature flags, when the driver |Cs have higher tenperatures than
the rgspestive aebperatirgssetf tdreparetpeetiva dsavedl Idisgnal is out putted
to the DSP 10 so that the driver I1Cs and 9 do not generate heat any nore,
respectivetlye Tht DSPob@aiwsi drehdebmeickd vetathe ednthel rSSRAFTLEGRtrol s
the revolution the disk 1 together with the CPU 11, through the spindle
drivefriver, 1¢ebyr aval serdngvehe @eBumerdheractlagsr ogrtippditgdc from

the comparison circuits 13a, 13b and 13c. On the basis of the

temperature flags, when the driver ICs have higher temperatures

than the respective arbitrarily set temperatures, a control

signal is outputted to the DSP 10 so that the driver ICs 7, 8

and 9 do not generate heat any more, respectively. The DSP 10

which has received the control signal controls the revolution

of the disk 1 together with the CPU 11, through the spindle

driver IC 7, the traverse driver IC 8 oxr the actuator driver IC

9. For example, when the temperature of the spindle driver IC

7 becomes equal to or higher than the arbitrarily set

temperature, the CPU 11 and the DSP 10 control the spindle

driver IC 7 so that forced acceleration or forced deceleration

of the disk 1 is not performed for anlarbitrary period of time,

whereby the motion of the spindle motor 2 is eased, and heat

generation of the spindle driver IC 7 is suppressed. Further,

when the temperature of the traverse driver IC 8 becomes equal

to or higher than the arbitrarily set temperature, the actuator

driver IC 9 is controlled to drive the actuator so that a laser



For exanpl e, when the tenperature of the spindle driver I1C 7 becones equa

to or higher than the arbitrarily set, tenperature, the CPU 1 DSP
10 control the spindle driver 1C7 tHht forced accel eration brﬁgg}éﬂﬁa
deceleration the disk 1 is not perfornmed for an arbitrary period of tine,
whereby the notion of the spindle notor generation of the spindle driver
eased, and heat is suppressed. Further, when the tenperature of the
traverse driver 1C 8 beconmes equal to or higher than the arbjtrarily set

t enpeP@elr BULPRHE tEG TR CluR i BaFXPR § 1§ 86/t FOTEF S PUrPvENENE LS Ulat or
so that a |aser 10 DEC 2003 beam outputted fromthe pickup 4 is not focused
ont o thergbyk makiddeineredd 7 thErapskud -f r 88akud.s THHCR sET8BCAYr ee run
state is included n changes in the revolution the disk 1 ease a high-speed
novenehatef isr Anedssiad Hieael)angasr by thsuppredsitiprhesf genefaskon df0 t he
traverse driver 1C 8. Further, when the tenperature of the actuator driver
| C 9 dbeseneshégbalspeedmdieghent t hintrhveashi tithrdad)setthenperat ure, the
spindle driver IC 7 is controlled to reduce the nunber revol utions of the
di sk dypphesshygt heastacenvebbtioy of the traverse driver IC 8.

Further, when the temperature of the actuator driver IC 9

becomes equal to or higher than the arbitrarily set temperature,

the spindle driver IC 7 is controlled to reduce the number of
“w) revolutions of the disk 1, whereby the face wobbling or
eccentricity of the disk 1 is calmed down and the motion of the
actuator for driving and controlling the object lens 3 which
faces the disk 1 is eased, thereby suppressing heat generation
of the actuator drive IC.

As described above, in the first embodiment, the monitor
circuits 12a, 12b and 12c and the comparison circuits 13a, 13b
and 13c¢ are included in the respective driver ICs 7, 8 and 9,
the junction temperatures of the respective chips are compared
,) with arbitrarily set temperatures, the temperature flags as the
comparison results are outputted to the CPU 1l to monitor the
febrile states of the respective driver ICs 7, 8 and 9. When
the temperature of the spindle driver IC 7 becomes equal to or
higher than an arbitrarily set temperature, the spindle driver
IC 7 is controlled so as not to perform forced acceleration or

forced deceleration of the disk 1 for an arbitrary period of

time. When the temperature of the traverse driver IC 8 becomes



eccentricity of the disk 1 is calmed down and the notion of the actuator
for driving and controlling the object lens 3 which faces the disk 1 is
eased, thereby suppressing heat gendrlati on the actuator dri veg ([‘3 q 33i bed
above, in the first enbodinent, the nonitor circuits 12a, 12b™a &I ?@ and

t he conparison circuits 13a, 13b and 13c are included in the respective
driver 1Cs 7, 8 and 9, the junction tenperatures of the respective chips
are conpared wth arbitrarily set tenperatures, the tenperature flags as

t he egoapatbsom hdgiiers tdran oam pareetresitie SEPUTEIRST Howr ¢ or FRfie febrile
states of the respective driver ICs nd Wien the tenperature of the spindle
driveeth&drbdecdavesr aqudl 1o oenthoyhed shatha ar br?rte(earlmly Sedte ©
tenperature, the spindle driver 1C 7 is controlled so as not to perform

f or cegle agLekenatison nel yded eih delczhgeat iontbe reyodivgkion fof e adbisty ary
period tinme. Wien the tenperature of the traverse driver 1C 8 becones 11
DEC 2003ygeHak nt0 temphirgitarrd hah eite anbttinaoi| Yristert difpet dtereneshe
actuator driver 1C 9 is controlled so that a free run state the disk | is
incléggghigocggnggghg& tdrea it ewol atbobretilhesdicskenbedimird hethenperat ure
of t actuator driver 1C 9 becones equal to or higher than an arbitrarily

set { at gt eyvethec spingdl @ifiyerediCsd kS eontricahdoad tdoe asutiberedifice t he
nunber o revolutions of the disk 1. Therefore, the respective driver
revolutions of the disk 1. Therefore, the respective driver

ICs 7, 8, and 9 can be controlled so that a
recording/reproduction driving system of the optical disk
device can perform a fast and stable operation within the
allowable capacities of the respective driver ICs and the
allowable losses of the respective driver ICs due to heat.
While in the first embodiment the description is given of
the case where the optical disk device has the monitor circuit
12 and the comparison circuit 13 in each of the spindle driver
iC 7, the traverse driver iC 8 and the actuator driver IC 9,
the optical disk device may have the monitor circuit 12 and the
comparison circuit 13 in at least one of the driver ICs 7, 8

and 9. Also in this case, almost the same effects as described

above are achieved.

APPLICABILITY IN INDUSTRY

The optical disk device according to the present invention,
can be used as an optical disk device which can suppress heat

generation of the respective driver ICs and enables a



ICs 7, 8, and 9 can be controlled so that a recordirg/reproduction driving
system of the optical disk device can performa fast and stable operation
within the allowable capacities of 1he respective driver ICs ;a.,ngl Mﬂ? 2003
al l owabl e | osses of the respective driver I1Cs due to heat. Wiile in the
first enbodi ment the description is given of the case where the optical

di sk device has the nonitor circuit 12 and the conparison circuit 13 in
each of the spindle driver 1C 7, the traverse driver 1C 8 and the actuator
dri vesco3ing/ rpprofurEARTiIdad Weld ctY He§M hb9ePERECHBNAL &2 rdft 12 and
the conparison circuit 13 in at |east one of the driver 1Cs 7, and 9. Al so
i n t$lisblasepeahtben WhEhdandhet faictavaisl deteryBedl 4PSFESArE dehf eved.
APPLI CABI LI TY I N | NDUSTRY The optical disk device according to the present
i nventivwer ICandbe tisetieas.arropt izl teliwkedevspeedhngnu@ar® supipkeSs lheat
generation of the respective driver |1Cs and enables a DEC 2U03

r ecatidi ngdeepeosluat ¢ ofiudtheirngrgtermdd. performa fast and stable
operation within the all owable range of | osses of the driver I1Cs due to
heat, in a state where speedi ng-up of optical disk devices are further
progress 13 CLAIM5S - 9 D E C 2003 1. An optical disk device for

recordi ng/ reproduci ng data



on/froman optical disk, conprising: a nonitor circuit for nonitoring a
junction tenperature chip of a driver I1C for driving a
recordi ng/ reproduction driving systeh§ and a conparison circui§ [ 2003
conparing an output of the nmonitor circuit with an arbitrary set
tenperature and outputting a tenperature flag as a conparison result,
which circuits are included in the driver I1C, and a CPU for controlling
the operation of the entire optical disk device as well as nonitoring the
tenperature flag outputted from tHerE8fparison circuit, said CPU
performng a control so as to continue driving of the optical disk device
when the junction tenperature is |ower than the arbitrary set tenperature,
and perform ng a control so as to suppress heat generation of the driver

| C when t he joptcidain dimipetenice For sggArtiaDreREPRECiREndAké arbitrary
set tenperature. 2. The optical disk device as defined in Claiml

i ncl gy Agom arspptdlealdravek, | Comprisangr:se driver | C, and an actuator
driver 1C as the driver IC. | The optical disk device as defined in Caim
wherein the sphiebe ditvett! Coirntremial dwibasa t lenabhionotengiamaiurand t he
conparison circuit, and a control for suppressing heat generation of the
spi ngkea 1409 PG 2008 idrd werc | ok sdexetingd asaeasombing 4rpprbdumta ofor ced
acceleration or forced deceleration of the optical disk for an arbitrary
peri@Pi@Rnbi@%stem, and a comparison circuit for comparing an

output of the monitor circuit with an arbitrary set temperature
and outputting a temperature flag as a comparison result, which
circuits are included in the driver IC; and

a CPU for controlling the operation of the entire optical
disk device as well as monitoring the temperature flag
outputted from the comparison circuit, said CPU performing a
control so as to continue driving of the optical disk device
when the junction temperature is lower than the arbitrary set
temperature, and performing a control so as to suppress heat
generation of the driver IC when the junction temperature is\
equal to or higher than the arbitrary set temperature.
2. The optical disk device as defined in Claim 1 including:

a spindle driver IC, a traverse driver IC, and an
actuator driver IC as the driver IC.
3. The optical disk device as defined in Claim 1 or 2,

wherein the spindle driver IC internally has the monitor
circuit and the comparison circuit, and

a control for suppressing heat generation of the spindle



The optical disk device as defined in any of Cl ainms wherein the traverse
driver ICinternally has the nonitor <circuit and the conparison circuit,
and a control for suppressing heat géderation of the traversé 3dPEGe2003C is
exerted so that a free run state of the optical disk is included in
changes in revolution of the optical disk. 5. The optical disk device as
defined in any of Clains 4, wherein the actuator driver ICinternally has
the nonitor circuit and the conparison circuit, and a control for
suppriedsiary Meats generatidosocorst e tadtugtorfarm ver fpscete e 1y adsl ¢
reduce the n revolutions the optical disk. ABSTRACT Monitor circuits 12a,
12b and fe-ddrdemal ¢ oatngnj orctthen opttengelr atislesfof shi pshaft mwriwer | Cs 7,
8 and 9 which drive a driving part of a recording/reproduction systen and
conpgkirdi@d & f cuirhes. 13a, 13b and 13c for conparing the junction
tenperatures with respective arbitrarily set tenperatures output

t enper.at urgnd | 898188 1CAIRA ickoN.deesild tde i gednthuded iof thNexidas vertdCs, and
a CPU 11 nonitors the tenperature flags confirmfebrile states of the
respggtive driver ICs, thereby performng a control so as to continue to
drive an optical disk device when the junction tenperatures of the chips of

the wherein the traverse driver IC internally has the monitor

circuit and the comparison circuit, and

a control for suppressing heat generation of the traverse
driver IC is exerted so that a free run state of the optical
disk is included in changes in revolution of the optical disk.
5. The optical disk device as defined in any of Claims 1 to
4,

wherein the actuator driver IC internally has the monitor
circuit and the comparison circuit, and

a control for suppressing heat generation of the actuator
driver IC is exerted so as to reduce the number of revolutions

of the optical disk.



driver 1Cs are lower than the set tenperatures, and to suppress heat

generation of the respective driver ICs when the tenperatures are equal
hi gher than the set tenperatures.is The so-constituted $phf€arifdi sk
device can performa control so as to effectively suppress heat generation
before driving of the optical disk device is inpeded by heat generation

or

to

of the driver ICs which drive the recording/reproduction driving system of
the device, thereby performng a fast and stable operation within
al  owabl e capacities of the driwas1iGgT

Monitor circuits 12a, 12b and 12¢ for monitoring junction
temperatures of chips of driver ICs 7, 8 and 9 which drive a
driving part of a recording/reﬁroduction system; and comparison
circuits 13a, 13b and 13c for comparing the junction
temperatures with respective arbitrarily set temperatures to
output temperature flags as comparison results are included in
the driver ICs, and a CPU 11 monitors the temperature flags to
confirm febrile states of the respective driver ICs, thereby
performing a control so as to continue to drive an optical disk

device when the junction temperatures of the chips of the

"driver ICs are lower than the set temperatures, and to suppress

heat generation of the respective driver ICs when the
temperatures are equal to or higher than the set temperatures.
The so-constituted optical disk device can perform a
control so as to effectively suppress heat generation before
driving of the optical disk device is impeded by heat
generatién of the driver ICs which drive the
recording/reproduction driving system of the device, thereby

performing a fast and stable operation within allowable

capacities of the driver ICs.



