
DEC 2003 DESCRIPTION OPTICAL DISK DEVICE TECHNICAL FIELD The present
invention relates to an optical disk device and, more particularly,
generation of a driver device that controls 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 maximum-24x-speed CAV
(Constant Angular Velocity) drives have come along. With this speeding
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.
Hei.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 DEC 2003 driver 



e heat dissipating plate for suppressing heat generation or the like cannot
be added, and thus this problem is dealt with by using a driver power
package specifications whose allowable loss from heat is large or
preventing the disk from being rotated at high speed. a case where the
allowable loss of the driver IC due heat is exceeded even though the
above-described measures for suppressing heat generation are taken, in
order to prevent the resultant breakdown of the driver 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 further progressed in the
future, the allowable loss the conventional driver IC due to heat is
insufficient, resulting in breakage of the driver IC. That 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 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 9 DEC 2003 repetition of forced
acceleration or forced deceleration spindle motor, or heat generation in a
high-speed movement averse driver IC due traverse (thread) becomes severe
When the driver IC is provided with the thermal shutdown function, the
driver IC can be protected from breakage due  heat generation, but the
optical disk device becomes 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 for 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 monitorin  junction temperature of a chip
of a driver IC for driving 



recording/reproduction driving system, and a comparison circuit  for
comparing an output of the monitor circuit with an arbitrary set
temperature and outputting a temperature flag as DEC 2003 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, the
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. According to the optical disk device constructed
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, he 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:



driver Imo', and an actuator driver spindle driver IC, a traverse as the
driver IC. According to the optical disk device constructed as  described
above, the spindle driver IC, the traverse driver 9 DEC 2003 and the
actuator driver IC are included as the driver IC.  Therefore, heat
generation of the spindle driver IC, the  traverse driver IC and the
actuator driver IC can be suppressed  with efficiency. According to the
invention (Claim device as defined in Claim the optical disk e spindle
driver internally has the monitor circuit and the comparison circuit,  and
a control 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. Accordin 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 is suppressed by controlling not
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 optical 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 averse driver
internally has the monitor circuit and the comparison H9 DEC 2003 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. According to the optical disk
device constructed as  described above, the monitor circuit and the
comparison circuit  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 losses of the traverse driver IC due According to the invention
(Claim 5), in the optical disk device as defined in any of Claims 1 



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  revolutions of the optical disk.
According to the so-constituted optical disk device, the  monitor circuit
and the comparison circa t 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 DEC 2003 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
actuator driver IC due to heat. BRIEF DESCRIPTION OF DRAWINGS 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) P. structure of an optical disk device according to a first
embodiment will be described with reference to figure 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  detecting data on the disk 1, a pickup 4 including an actuator



for controlling and driving the object lens 3 with high  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 IC for driving the traverse
motor 6, an actuator driver IC 9 as an IC for driving DEC 2903 the actuator
of the pickup 4, a DSP (Digital Signal Processor)  10 for performing servo
control such as binarization or error  handling of data detected from the
disk 1 as well as controlling the spindle driver IC 7, the traverse driver
IC 8 and the actuator driver IC 9, monitor circuits 12a, 12b and 12c    for
monitoring junction temperatures of the respective driver  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  exert a
control so as to suppress heat generation. Next, the operation will be
described. In figure 1, the junction temperatures of the respective chips 



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 11 as the  temperature flags.
Here, the above-described arbitrary  temperatures are set in consideration
of an allowable range of - 9 DEC 2003 losses of the respective driver ICs
7, 8 and 9 due to heat. Further, when the respective driver 8 and 9 are
provided with the thermal shutdown function, the arbitrary temperatures
can be set on the basis of the conditions such as the set  operating
temperatures of the respective driver ICs. The CPU 11 obtains the febrile
states of the respective  driver ICs by monitoring the temperature flags
outputted 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 and 9 do not generate heat any more,
respectively. The DSP 10  which has received the control signal controls
the revolution the disk 1 together with the CPU 11, through the spindle
driver IC 7, the traverse driver IC 8 or the actuator driver IC 



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  that forced acceleration or forced
deceleration the disk 1 is not performed for an arbitrary period of time,
whereby the motion of the spindle motor generation of the spindle driver
eased, and heat 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 10 DEC 2003 beam outputted from the pickup 4 is not focused
onto the disk  thereby making the disk 1 free run. That is, such free run
state is included n changes in the revolution the disk 1 ease a high-speed
movement of traverse (thread), thereby  suppressing heat generation 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 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 the actuator drive IC. 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 11 to monitor the febrile
states of the respective driver ICs nd 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 time. When the temperature of the traverse driver IC 8 becomes I1
DEC 2003 equal to or higher than an arbitrarily set temperature, the
actuator driver IC 9 is controlled so that a free run state the disk l is
included in changes in the revolution of the disk  1. When the temperature
of the actuator driver IC 9 becomes  equal to or higher than an arbitrarily
set temperature, the  spindle driver IC 7 is controlled so as to reduce the
number of  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, 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 DEC 2U03
recording/reproduction driving system to perform a fast and  stable
operation within the allowable range of losses of the  driver ICs due to
heat, in a state where speeding-up of optical disk devices are further
progress 13 CLAIMS - 9 D E C 2003 1. An optical disk device for
recording/reproducing data  



on/from an optical disk, comprising: a monitor circuit for monitoring a
junction temperature  chip of a driver IC for driving a
recording/reproduction driving system, 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 I
including:  a spindle driver IC, a traverse driver IC, and an actuator
driver IC as the driver IC. I The optical disk device as defined in Claim
wherein the spindle driver IC internally has the monitor  circuit and the
comparison circuit, and a control for suppressing heat generation of the
spindle 14 9 DEC 2003 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. 



The optical disk device as defined in any of Claims 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 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 is exerted so as to
reduce the n revolutions the optical disk.  ABSTRACT Monitor circuits 12a,
12b and 12c for monitoring junction  temperatures of chips of driver ICs 7,
8 and 9 which drive a  driving part of a recording/reproduction system; and
comparison circuits 13a, 13b and 13c for comparing the junction
temperatures with respective arbitrarily set temperatures output
temperature flags as comparison results are included in the driver ICs, and
a CPU 11 monitors the temperature flags  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  generation
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.        


