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DISK DRIVE DEVICE AND METHOD OF SETTING ROTATIONAL SPEED. THEREOF

BACKGROUND OF THE INVENTION
This invention relates to a disk drive device suitable
for use in a CD—-ROM (Compact Disk as Read Only Memory) or the
like, for example and a method of setting a rotational speed

of the disk drive device. This invention relates specifically

to a disk drive device for determining or distinguishing that

a disk-shaped recording medium is either an eccentric disk or
an unbalance disk in a state in which the disk-shaped recording
medium is being rotated at a predetermined speed. When it is
distinguished that the disk is either the eccentric disk or
the unbalance disk, a rotational speed of. the disk drive device
is reduced to thereby lessen vibrations transferred to the
outside and to maintain high performance against external
vibrations and impact and satisfactorily perform a recording
and reproducing operations. Tﬁis invention aiso relates to
a diskdrive device or the like capable of, when it is determined
in a state in which a disk-shaped recording medium is being
rotated at a predetermined speed, that the disk-shaped
recording medium is not either an eccentricdisk or an unbalance
disk, increasing its rotational speed to thereby read data at
high speed.

This invention relates to a disk drive device or the

like of a type wherein when it is distinguished in a state in
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which a disk-shaped recording medium is being rotated at a
predetermined speed, that an external vibration or impact of
a predetermined level or more has occurred, its rotational
speed is reduced to thereby lessen the influence of the external
vibration or impact of the predetermined level or more on
recording and reproducing operations.

Fig. 20 shows a principal portion of a related CD-ROM
drive device. Referring to Fig. 20, a pair of pin support holes
(not shown) is defined in both side plates 50a of a fixed case.
A pair of pins 53 of a base unit holder 52 is inserted into
their corresponding pin support héles. An elevation pin 54
is provided on side opposite to the provision of the pair of
pins 53 of the base unit holder 52. The elevation pin 54 is
displaced in upward and downward directions by a base unit
elevation mechanism (not shown) so that the one-end side of
the base unit holder 52 moves up and down. Bosses 55 are placed
in three points of the base unit holder 52. Threaded holes
56 are defined in their corresponding bosses 55.

A base unit 57 has a base plate 58 to which an optibal
pick-upunit 59 for reproducing data froma disk, adisk rotating
unit 60 having a spindle motor for rotat'ing the disk, etc. have
been attached. Mounting holes 61 are respectively provided
at three points of the base plate 58. The base unit 57 is
mounted to the base unit holder 52 by using mounting vises 62

insulator 63 used as damping members conposed of rubber.



Fig. 21 shows a mounting portion of the base unit 57
in developed form. Referring to Fig. 21, the insulators 63
are mounted in their corresponding mounting holes 61 defined
in the base plate 58 of the base unit 57. The mounting vises
62 inserted into holes of the insulators 63 are threadedly
inserted into threaded holes 56 of the bosses 55 of the base
unit holder 52.

In the aforementioned construction, an external
vibration or impact is transmitted to the base unit holder 52
through the fixed case 50 without attenuation so far. The
vibration transmitted to the base unit holder 52 is transmitted
to the base unit 57 through the insulators 63 for providing
- damping action. Thus, the external vibration and impact is
attenuated and applied to the base unit 57, so that the -bad
influence of the vibration and impact thereon is lessened.

An external vibration characteristic of the base unit
57 has a resonance point at a range of 100Hz to 120Hz, for example,
as shown in Fig. 22. '

Further, the number of revolutions of the disk ranges
from 200xrpm to 500rpm (3.3 to 8.3Hz) at a standard speed, ranges
from 800rpm to 2000xrpm (13 to 33Hz) at a quadruple speed, ranges
from 1200xrpm to 3000rpnm (20 to 50Hz) at a sextuple speed, ranges
from 1600rpm to 4000rpm (27 to 67Hz) at an octuple speed, and

ranges from 2400rpm to 6000xpm (40 to 100Hz) at a dodecuple
speed.



When the disk is an unbalance disk and is rotated at
a high speed of about 3000rpm, a self-induced vibration having
a frequency corresponding to the number of revolutions of the
disk occurs. There is a probleq in that this self-induced
vibration is transmitted to the outside of the drive device
through the base unit 57 and the insulators 63, thus giving
an unpleasant feeling to a user. Further, there is a problem
arises in that tracking control of the optical pick-up unit
59 falls into difficulties due to this self-induced vibration,
so that data cannot be reproduced from the disk.

Fig. 23 shows a transmission characteristic of each
insulator 63. When the insulator 63 is formed of butyl rubber,
a resonance point £0 of the insulator 63 can be set to a range
of 25 to 130Hz. As the resohance f0 is made great, a Q value
is reduced so that an attenuatable frequency is shifted to a
high frequency.

Itis desirable that the resonance point of the insulator
63 is set so as to attenuate 100 to 120Hz corrxesponding to the
resonance point of the vibration characteristic of the base
unit 57 and escape from a frequenc& corresponding to the number
of revolutions of the disk, which is to be used. However, the
number of revolutions to be used increases as in the case of
the sextuple speed, octuple speed, ..., it is difficult to
satisfy the two.

Therefore, for example, the resonance point f0 of the



insulator 63 was set so as to be higher than the maximum nuwmber
of revolutions of the disk and to satisfy escaping from the
frequency corresponding to the number of revolutions of the
disk, which is to be used. Therefore, although the problen
about the aforementioned self-induced vibration can be
1essened[ the range of 100 to 120Hz corresponding to the
resonance point of the vibration characteristic of the base
unit 57 cannot be attenuated sufficiently, thus resulting in
significant reduction in the performance against an external
vibration and impact.

When the number of revolutions of the disk increases,
the influence of the external vibration or impact on the
tracking control or the -lJ‘_.ke becomes strong in general. Thtis,
when the vibration and impact of the predetermined iével or
more occur, it is considered that the number of rotations of
thedisk is reduced and the influence of the vibration and impact
on the reproduction of data from the disk is lessened.

Therefore, an object of the present invention is to
lessen vibrations transferred to the outside, maintain high |
performance against an external vibration and impact and
satisfactorily perform recording and reproducing opérations.
Another object of tHe present invention is to lessen the
influence of an external vibration or impact of a predetermined

level or more on recording and reproducing operations.



SUMMARY OF THE INVENTION

A disk drive device according to the present invention,
wherein a base unit provided with a disk rotating unit having
a spindle motor for rotating a disk-shaped recording medium
and with a head for performing at least one of recording and
reproducing data into and frcim the disk-shaped recording medium,
is mounted to a base unit holder through a damping member,
comprising: rotational speed control means for controlling the
rotation of the spindle motor to thereby control a rotational
speed of the disk-shaped recording medium to a set value; disk
distinguishing means for determining, in a state in which the
disk-shaped recording medium is being rotated, whether the
disk-shaped recording medium is an eccentric disk or an
unbalance disk; and rotational speed setting means for, when
the disk distinguishing means has determined the disk-shaped
recording medium as the eccentric disk or the unbalance disk,
changing the set value to a second rotational speed slower than
the first rotational speed in a state in which the disk-shaped
recording medium is being xotated at a first rotational speed.

A method of setting a2 rotational speed of a disk drive
device according to the present invention, wherein a base unit
provided with a disk rotating unit having a spindle motor for
rotating a disk-shaped _recording medium and with a head for
performing at least one of recording and reproducing data into

and from the disk-shaped recording medium, is mounted to a base



unit holder through a damping member, comprising the following
steps: a first step for controlling the disk rotating unit so
as to rotate the disk-shaped recording medium at a first
rotational speed; a second step for distinguishing in a state
in which the disk-shaped recording medium is being rotated at
the first rotational speed, whether the disk-shaped recording
medium is either an eccentric disk or an unbalance disk; and
a third step for setting the rotational speed of the disk-
shaped recording medium to a second rotational speed slower
than the first rotational speed when the disk~shaped recording
medium is either the eccentric disk or the unbalance disk.

The head records data into or reproduces it from the
disk-shaped recording medium rotated and driven by the spindle
motor. The rotational speed of the disk-shaped recording
medium is controlled to set values such as a standard speed,
a quadruple speed, a sextuple speed, .... When the disk-shaped
_recording medium is being xotated, whether ox not the
disk-shaped recording medium is either an eccentric disk or
an unbalance disk, is identified or distinguished. Whether
or not the disk-shaped recording medium is either the eccentric
disk or the unbalance disk, is distinguished by utilizing a
point of view in which for example, when the disk-shaped
recording medium is either the eccentric disk or the unbalance
disk, a tracking error signal and a control signal for the

spindle motor are different in level range from the case in



which the disk-shaped recording medium is a general disk.

When it is distinguished that the disk-shaped recording
medium is either the eccentric disk or the unbalance disk, the
rotational speed of the disk-shaped recording medium is set
slow. When the disk-shaped recording medium is determined to
be either the eccentric disk or the unbalance disk in a state
in which the disk-shaped recording medium is being rotated at
the sextuple speed, the disk-shaped recording medium is set
to the quadruple speed.

When it is distinguished that the disk-shaped recording
medium is not either the eccentric disk or the unbalance disk,
the rotational speed of the disk-shaped recording medium is
set fast. When the disk-shaped recording medium is determined
not to be either the eccentric disk or the unbalance disk in
a state of being rotated at the quadruple speed, the disk-~
shaped recording medium is set to the sextuple speed. The
rotational speed of the disk-shaped recording medium may be
set so as to increase from the quadruple speed to the octuple
speed. If the detected reset playback speed is an
unpleasant-feeling free speed if it_ is a reset speed, then an
arbitrary playback speed can be selected within its range.

A disk drive device according to the present invention,
which includes a disk rotating unit having a spindle motor for
rotating a disk-shaped recording medium, and a head for

performing at least one of recording and reproducing data into



and from the disk-shaped recording mnedium, comprising:
rotational speed contreol means for controlling the rotation
of the spindle motor to thereby control a rotational speed of
the disk-shaped recording medium to a set value; vibration and
impact distinguishing means for distinguishing whether an
‘external vibration or impact of a predetermined level or more
occurs, in a state in which the disk-shaped recording medium
is being rotated; and rotational speed setting means for, when
the vibration and impact distinguishing means has determined
the occurrence of the external vibration or impact of the
predetermined level or more in a state in which the rotational
speed of the disk-shaped recording medium is at a first
rotational speed, changing the set value to a second rotational
speed slower than the first rotational speed.

A method of setting a rotational speed of a disk di-ive
device according to the present invention, which includes a
disk roﬁating unit having a spindle motor for rotating a
disk-shaped recording medium, and a head for performing at
least one of recording and reproducing data into and from the
dish-shaped recording medium, comprising the following steps:
a first step for controlling the disk rotating unit so as to
rotate the.disk-shaped recording medium at a first rotational
speed; a second step for distinguishing in a state in which
the disk-shaped recording medium is being rotated at the first

rotational speed, whether an external vibration or impact of
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a predetermined level or more occurs; and a third step for
setting the rotational speed of the disk-shaped recording
nedium to a second rotational speed slower than the first
rotational speed when the external vibration or impact of the
predetermined level or more occurs.

The head records data into or reproduces it from the
disk~shaped recording medium rotated and driven by the spindle
motor. The rotational speed of the disk-shaped recording
mediun is controlled to set values such as a standard speed,
a quadruple speed, a sextuple speed, .... When the disk-shaped
recording medium is being rotated, whether or not the external
vibration or impact of the predetermined level occurs, is
identified or distinguished. Whether or not the external
vibration or impact of the predetermined level or more occurs,
is distinguished by utilizing a change in the level range of
each of a tracking error signal and a control signal for the
spindle motor when, for example, the external vibration or
impact of the predetermined level or mere occurs.

When it is distinguished that the external vibration
or impact of the predetermined level or more has occuri:ed, the
rotational speed of the disk-shaped recording medium is set
slow. When the external vibration or impact of the
predetermined level or more is determined to have occurred in
a state in which the disk-shaped recording medium is being

rotated at the sextuple speed, the disk-shaped recording medium
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is set to the quadruple speed. As a modification of the
aforementioned third step, the rotational speed can be also
controlled to a rotational speed (sextuple or octuple speed)
faster than the slow rotational speed (standard rotational
speed to be detected, e.g., quadruple speed) when the
disk-shaped recording medium is found not to be either an
eccentric disk or an unbalance disk.

Typical ones of various inventions of the present
application have been shown in brief. However, the various
inventions of the present application and specific

configurations of these inventions will be understood from the

following description.

BRIﬁF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims
particularly pointing out and distinctly claiming the subject
matter which is regarded as the invention, it is believed that
the invention, the objects and features of the invention and
further objects, features and advantages thereof will be better
understood from the following description taken in connection
with the accompanying drawings in which:

Fig. 1 is a block diagram shqwing a CD-ROM drive device
according to one embodiment of the present invention:;

Fig. 2 is a flowchart for describing the control

operation of a system controller at the time that a disk has
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been mounted to the CD-ROM drive device shown in Fig. 1;

Fig. 3 is a diagram for explaining a holding state of
the disk mounted to the CD-ROM drive device shown in Fig. 2;

Fig. 4 is a diagram shov;ving a tracking error signal .of
a normal disk placed in a holding state, which is mounted to
the CD-ROM drive device shown in Fig. 1;

Fig. 5 is adiagram illustrating a tracking error signal
of each of an eccentric disk and a mass eccentric disk placed
in holdin§ states in the CD-ROM drive device shown in Fig. 1;

Fig. 6 is a diagram a tracking error signal obtained
when a first eccentric disk is used in the CD~ROM drive device
shown in Fig. 1;

Fig. 7 is a diagram showing a tracking error signal
obtained when a second eccentric disk is used in the CD-ROM
drive device shown in Fig. 1;

Fig. 8 is a diagram 11lustrating a tracking error signal
obtained when a thirad eqcentric disk is used in the CD-ROM drive
device shown in Fig. 1;

Fig. 9 is a diagram depicting a tracking ertor signal
obtained when a fourth eccentric disk is used in the CD-ROM
drive device shown in Fig. 1;

Fig. 10 is a dilagram showing a tracking error signal
obtained when a fifth eccentric disk is used in the CD-ROM drive

device shown in Fig. 1:

Fig. 11 isadiagramillustratinga trackingerror signal
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obtained when a sixth eccentric disk is used in the CD-ROM drive
device shown in Fig. 1:

Fig. 12 is a diagram showing the relationship between
mass eccentric and tracking error signals, which is obtained
when a large number of eccentric disks are used in the CD-
ROM drive device shown in Fig. 1;

Fig. 13 is a diagram illustrating a configuration of
an optical disk device used as another embodiment of the present
invention, which has taken filtering into consideration:;

Fig. 14 is a diagram showing another configuration of
a principal portion in the drawing illustrating the optical
disk device shown in Fig. 13:

Fig. 15 1is a diagram iilustrating a further
.configuration of the principal portion in the drawing showing
the configuration of the optical disk device shown in Fig. 13;

Fig. 16A is a diagram typically showing intervals
between track jumps at the time that eccentric and mass
eccentric disks are inserted into the CD-ROM drive device
according to the embodiment of the present invention:

Fig. 16B is a diagram typically illustrating a tracking
error signal for describing intervals between track jumps at
the time that the eccentric and mass eccentric disks are
inserted ‘into the CD-ROM drive device according to the
embodiment of the present ipvention;

Fig. 17A is a diagram showing a tracking error signal
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ET at the time that a general disk is inserted into the CD-ROM
drive device according to the present invention;

Fig. 17B is a diagram illustrating a control signal DMO
of a spindle motor at the time that the general disk is inserted
into the CD-ROM drive device according to the embodiment of
the present invention;

Fig. 18A is a diagram depicting showing a tracking error
signal ET at the time that the eccentric disk is inserted into

the CD-ROM drive device according to the embodiment of the

present invention;

Fig. 18B is a diagram showing a control signal DMO of
the spindle motor at the time that the mass eccentric disk is
inserted into the CD-ROM drive device according to the
enbodiment of the present invention;

Fig. 19A is a diagram illustrating a tracking error
signal at the time that fhe mass eccentric disk ié inserted
into the CD-ROM drive devicé according to the embodiment of
the present invention;

Fig. 19B is a diagram showing a c¢ontrol signal DMO of
the spindle motor at the time that the mass eccentric disk is
inserted into the CD-ROM drive device according to the present
invention;

Fig. 20 is an exploded perspective view showing a
principal portion of a related CD-ROM drive device; |

Fig. 21 is a cross-sectional view 1illustrating a
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mounting portion of a base unit of the related CD-ROM drive
device;

Fig. 22 is a diagram showing an external vibfation
characteristic of the base unit of the related CD-ROM drive
device; and

Fig. 23 is a diagram illustrating a transmission

characteristic of an insulator of the related CDP-ROM drive

device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will
hereinafter be described with reference to the accompanying
drawings.

Fig. 1 shows a CD-ROM drive device 100 as one embodiment. |

The CD-ROM drive device 100 has a spindle motor 102 for
rotating and driving a disk 101 at a predetermined linearx
velocity. Although not described above, the CD-ROM dfive
device 100 is capable of playing back or reproducing data at
a standard speed, a quadruple speed and a sextuple speed. The
disk 101 is driven so as to rotate at 200 rpm (outer periphery)
to 500 rpm (inner periphery) upon data reproduction af the
standard speed. Upondata reproduction at the quadruple speed,
the disk 101 is driven so as to rotate at 800 rpm (outer
periphery) to 2000 rpm (inner periphery). Further, the disk

101 is driven so as to rotate at 200 rpm (outer periphery) to
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3000 rpm (inner periphery) upon data reproduction at the
sextuple speed.

Further, the CD-ROM drive device 100 has an optical
pick-up unit 103 used as a head for reproducing data from the
disk 101, and a RF amplifier unit 104 for electrically
processing signals outputted from a plurality of optical
detectors constituting the optical pick—-up unit 103 to obtain
a playback or reproduce RF signal SRF, a tracking error signal
ET and a focus error signal EF.

A laser beam (not shown) emitted from a semiconductor
laser that constitutes the optical pick-upunit 103, is applied
to a recording surface of the disk 101. Its reflected light
is applied to the plurality of optical detectors, e.g.,
six-divided detectors. The signals outputted from the
piurality of optical detectors are supplied to the RF amplifier
unit 104. TheRF amplifier unit 104 produces the trackingerror
signal ET by a three-spot method, for example, and produces
the focus error signal EF by an astigma method.

The CD-ROM drive device 100 has a RF signal processing
circuit 105 for performing a process such as wavefornm
_equalization on the playback RF signal SRF outputted from the
RF amplifier 104, and a CD decoder 106 for effecting an EFM
(Eight to fourteen Modulation) demodulating process aﬁd an
error—-correcting process by CIRC (Cross Interleave Reed-

Solomon Code) on a signal outputted from the RF signal
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processing circuit 105.

The CD-ROM drive device 100 inéludes a CD-ROM decodef
107 for effecting a dgscrambling process, an error detecting |
and correcting process, etc. on data oufputted from the CD
decoder 106 to thereby obtain data for a CD-ROM. A RAM {(random
access memoxy) 108 used as a working memory for executing the
aforementioned processes is electrically connected to the
CD~-ROM decoder 107.

The CD-ROM drive device 100 has an SCSI (Small Computer
System Interface)/buffer controlle; 109 for transferring the
CD-ROM data outputted from the CD-ROM decoder 107 to a host
computer through. a RAM 110 used as a buffer memory, receiving
a command from the host computer and supplying it to a system
cqntroller.

The CD-ROM drive device 100 includes a focus/tracking
servo control circuit 111 for effecting focus servo control
and tracking servo control on the optical pick-up control 103,
based on the focus error signal EF and the tracking error signal
ET outputted £romthe RF amplifier unit 104, a feed sexrvo control
circuit 112 for shifting the optical pick-up unit 103 upon
access, and a spindle servo control circuit 113 for controlling
the number of revolutions of the spindle motor 102 to a
predetermined value.

Now, the optical pick~upunit 103 is shiftedby reference

to address information about minutes, seconds and blocks, which
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have been recorded on headers of respective blocks of the CD-ROM
data, for example. The address information is extracted from
the CD-ROM data by the CD-ROM decocder 167 . Further, CLV
(Constant .Linear Velocity) control of the spindle motor 102
is performed so that the length of a frame synchronizing portion
longest in bit is measured and the measured length becomes a
reference time length (any of standard, quadruple and sextuple
speeds different from each other). Operations of the servo
control circuits 111 through 113 are controlled by a mechanical
coﬂtroller 114 having a CPU.

The CD~ROM drive device 100 has a system controller 115
for controlling the entire operation of the system. The system
controller 115 has a CPU.

The CD-ROM drive device 100 has a window comparator 116
for comparing the level of the tracking error signal ET with
upper and lower threshold values indicative of a predetermined
range and supplying its compared output to the mechanical
controller 114, and a window comparator 117 for comparing the
level of a control signal DMO with upper and lower threshold
values indicative of a predetermined range and supplying its
compared output to the mechanical controller 114. 2as will be
described later in the present embodiment, whether or not the
disk 101 is of an eccentric disk or a mass eccentric disk upon
mounting the disk 101, is identified based on the compared

outputs of the window comparators 116 and 117. It is thereafter
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identified whether external vibrations or impact above a
predetermined level.

The tracking error signal ET and control signal DMO may
be directly supplied to the mechanical controller 114 without
through the window comparators 116 and 117.

In the CD~ROM drive device 100, a disk rotating unit
having the spindle motor 102 for rotating the disk 101 and the
optical pick-up unit 103 for reproducing data froﬁ the disk
101 are fixed to a base unit. Further, the base unit is mounted
to a base unit holder through an insulator used as a control
nember (see Fig. 20). A resonance point f0 (see Fig. 23) of
the insulator is relatively set low so as to sufficiently
attenuate a resonance point of the base unit, e.g., 100 to 120
Hz (see Fig. 22). Thus, the r‘eso,nance point £0 is not set so
as to escape from a frequency based on the number of revolutions

to be used.

The operation of the CD-ROM drive device 100 shown in
Fig. 1 will next be described.

When a read command is transferred from the host computer,
the system controller 115 controls the servo control circuits
111 and 112 through the mechanical controller 114 to shift the
optical pick-up unit 103 to a target address position of a track
on the disk 101 by reference to the aforementionedblock address

information.

According to the target address position, the reproduce
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RF signal reproduced by the optical pick-up unit 103 is
subjected to the process such as waveform equalization by the
RF signal processing circuit 105, followed by supply to the
CD decoder 106. The CD decoder 106 effects an EFM modulating
process or a CIRC error-correcting process on the output signal
of the RF signal processing circuit 105. Further, the output
data of the CD decoder 106 is supplied to the CD-ROM decoder
107, where a descrambing process, an error detecting and
correcting process and the like are effected on the data to
thereby obtain CD-ROM data. Thereafter, the CD-ROM data is

transferred to the host computer through the RAM 110 as the
" buffer memory in predetermined timing under the control of the
SCSI/buffer controller 109.

‘Upon mounting the disk 101, the CD~-ROM drive device 100
shown in Fig. 1 rotates the disk 101 at the sextuple speed and
idgzntifies or determines in this condition whether or not the
disk 101 corresponds to the eccentric disk or mﬁss eccentric
disk. Now, the termeccentricdisk is a disk inwhich the center
of a center hole thereof coincides with the position of the
center of gravity thereof but does not coincide with the center
of a spiral track. Further, the mass eccentric disk is a disk
in which the center of a center hold thereof coincides with
the center of a spiral track but does not coincide with the
position of the center of gravity thereof.

When it is determined that the disk 101 does not
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correspond to the eccentric disk or the mass eccentric disk,
the playback speed is set to the sextuple speed. On the other
hand, when the disk 101 is found to be the eccentric disk or
the mass eccentric disk, the playback speed is set to the
quadruple speed other than the sextuple speed.

This is because there is a possibility that when the
playback speed reaches about the sextuple speed if the disk
101 is of the mass eccentric disk, a self-induced vibration
is produced so that tracking control on the optical pick-up
unit 103 falls into difficulties, whereby data will not be
reproduced satisfactorily from the disk 101. The resonance
point £0 of the insulator mounted between the based unit and
the base unit holder is set so as to sufficiently attenuate
the resonance point of the vibration characteristic of the base
unit and set so as not to escape from the frequency based on
the number of revolutions to be used. This intends to control
the self-induced vibration by lowering the playback speed and
prevent the self-induced vibration to the outside through the
insulator. | |

Furthex, there is a possibility that if the playback
speed is high and the number of revolutions of the disk 101
increases when the disk 101 is of the eccentric disk, the
tracking control on the optical pick~up unit 103 falls into
difficulties, whereby data will not be reproduced

satisfactorily from the disk 101.
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Fig. 2 shows the control operation of the system
controller 115 at the time of the mounting of the disk 101.

When the disk 101 is first mounted, the systemcontroller
115 reads TOC (Table of Contents) information as a reproduced
state of the disk 101 at the standard speed in Step STI1.

Next, in Step ST2, the disk 101 is set to a reproduced
state at the sextuple speed and placed in a held state at a
predetermined ad&fess position. That is, as shown in Fig. 3,
the optical pick-up unit 103 controls the optical pick?up unit
103 so that the optical pick-up unit 103 track-jumps on an
address position AD2 of the immediately preceding track each
time the optical pick-up unit 103 comes to a position AD1 of
a predetermined address of a track on the disk 101. In this
case, the prédetermined address position at which the disk 101
is in the held state, will be defined as an address position,
e.g., 0 minute, 2 seconds and 0 block on the inner periphery

side at which the number of revolutions of the disk 101

increases.

' Next, in Step ST3, the system controller 115 identifies
or determines whether the disk 101 corresponds to the eccentric
disk or the mass eccentric disk. When it is determined that
the disk 101 does not correspond to the eccentric disk or the
mass eccentric disk, the playback speed is set to the sextuple
speed and the control operation is completed. On the other

hand, when the disk 101 1is found to be either the eccentric
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disk or the mass eccentric disk in Step ST4, the playback speed
is set to the quadruple speed and the control operation is
completed. -

The determination or identification in Step ST3 as to
whether or not the disk 101 is either the eccentric disk or
the mass eccentric disk, is performed according to (1) whether
or not the level of the tracking error signal ET during a period
except for a track-jump period falls within the predetermined
range, (2) whether or not the track-jump period is constant,
(3) whether or not the address position where the optical
pick-up unit 103 is located, is constant after its track jump,
and (4) whether or not the level of the control signal DMO of
the spindle motor 102 falls within the predetermined range.
That is, its identificetion is performed according to all the
method of (1) through (4). When it is determined that the disk
101 is of either the eccentric disk or the mass eccentric disk
according to any of (1) through (4) ; the disk 101 is determined
to be either the eccentric disk or the mass eccentric disk.

A description will fixrst be made of the case in which
whether or not the disk 101 is of either the eccentric disk
or the mass eccentric disk, is identified by the tracking error
signal ET existing during the period other than the track-~
jump period.

Even in the case of the use of the tracking error signal

ET, there are two cases: where the tracking signal ET is directly
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used and where the tracking error signal ET subsequent to its
filtering process, which has been transmitted through a
low-pass filter, is used. An example of the former will first
be described in detail.

Fig. 4 shows a tracking error signal ET at the time that
the disk 101 is of a normal disk other than the eccentric disk
or the mass eccenfric disk. A level range La of the tracking
error signal ET existing during a period other than a track-jump
period, is narrow. In contrast with this, Fig. 5 shows a
tracking error signal ET at the time that the disk 101 is either
the eccentric disk oxr the mass eccentric disk. A level range
Lb of the tracking error signal ET existing during a period
other than a track-jump period, becomes broad.

This is because when the disk 101 is of the eccentric
disk, the displacement of the position of the optical pick up
unit 103 witﬁ respect to the track on the disk 101 becomes great.
This is also because when the disk 161 is of the mass eccentric
disk, a self-induced vibration occurs and the disk 101 and the
optical pick-up unit 103 vibrate correspondingly, so that the
displacement of the position of the optical pick-up unit 103
with respect to the track on the disk 101 becomes great.

It is therefore possible to identify whether the disk
101 is of the eccentric disk or the mass eccentric disk,
according to whether the level of the tracking error signal

ET existing during the period other than the track-jump period
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falls within the predetermined range. That is, when the level
of the tracking error signal ET exceeds the predetermnined range,
it is identified that the disk 101 is of the mass eccentric
disk. In the present embodiment, this identification is
performed by the mechanical controller 114 based on the
aforementioned compared output of the window comparatoxr 116.
Thereafter, information about the identification is supplied
to the system controller 115.

A description will next be made of a case in which a
tracking error signal FMO subjected to the filtering process
is used for the detection of the eccentric disk or the mass
eccentric disk.

Various noise components are nixed into the tracking
error signal ET outputted £from the RF signal processing circuit
105 as well as signal components associated with the
eccentricity or mass eccentricity of the disk. . According to
various experiments, it was confirmed that a tracking error
signal FMO subjected to a suitable filtering would have an
anplitude value corresponding to the amount of .eccentricity
of the disk or the amount of mass eccentricity of the disk and
the correlation between the amount of eccentricity of the disk
and the amount of mass eccentricity of the disk appeared well.

Fig. 6 is a waveform chart showing the relationship
between a track-jump waveform and a tracking error signal FMO

at the time that the amount of mass eccentricity of the disk
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(the value of mass eccentricity thereof) is 0.066gcm. Since
the amount of mass eccentricity is extremely small in this case,
the correlation between the mass eccentricity and the waveform
(variation in the amplitude) is. rough or low.

Fig. 7 is a characteristic diagram similar to that shown
in Fig. 6 at the time that the amount of mass eccentricity is
0.2gcm. Since the amount of mass eccentricity is small in this
case, the correlation between the mass eccentric-ity and the
waveform is low. Fig. 8 is a characteristic diagram at the
time that the amount of mass eccentricity is 0.388gcm. Fig.
9 is a characteristic diagram at the time that the amount of
mass eccentricity .is 0.606gcm. When the amount of mass
eccentricity reaches about 0.6gcm, the correlation between the
mass eccentricity and the waveform is strongly developed in
the waveform of the tracking errxor signal FMO. Accordingly,
the amount of mass eccentricity further increases to reach
0.8'gcm as shown in Fig. 10. As the amount of mass eccentricity
reaches 1.0gcm, a signal waveforﬁ in which the correlation is
stronger, is obtained.

Thus, the use of the tracking error signal FMO subjected
to. the suitable filtering process allows accurate
identification of the mass eccentricity or eccentricity of the
disk as compared with the case in which the mass eccentricity
or eccentricity of the disk is identified based on the tracking

error signal ET subjected to no filtering., Fig. 12 shows the
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relationship between unbalance and a tracking error signal FMO
at the time that a large number of disks to be detected are
used. It is understood from Fig. 12 that the amplitude of the
tracking exror signal FMO becomes great in proportion to the
anount of unbalance as linearly shown in the drawing.

Specific éxamples of the filtering process effected on
the tracking error signal ET will hereinafter be described.
Fig. 13 shows a first embodiment thereof. A tracking error
signal ET outputted from a RF signal processing circuit 105
is supplied to a tracking servo control circuit 111 and a
low-pass filter 129 where a predetermined frequency or above
is cut.

A cutoff frequency of the low-pas filter 129 slightly |
varieé according to a playback speed defined as the standard
for détecting the eccentricity of a disk or unbalance thereof.
When, for example, a quadruple speed (2000 rpm) or sextuple
speed (3000 rpm) is regarded as the standard, each of
frequenciesabouttwicetheifrotatipnalfrequencies(33Hzand
S50Hz) is selected as a cut-off frequency (about 100Hz).

A tracking error signal FMO whose high frequency has
been cut off, is supplied to a mechanical controller 114 where
the eccentricity of the disk or the unbalance thereof is
determined. The window comparator 116 shown in Fig. 1 can be

provided as needed.

Fig. 14 shows an example using an equalizer output
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provided within a tracking servo control circuit 111. Only
its fragmentary component is partly extracted and shown in the
drawing. The trackingerror signal ET is suppliedtoa tracking
. ¢coil TC through a preamplifier 130, a switch 131, an equalizer
amplifier 132 and a power amplifier 133 . Control on the radial
direction of the disk is executed by the tracking coil of control
biaxial coils of an objective lens (not shown).

A switch 131 is turned off when no tracking servo is
done. The switch 131 is controlled by the mechanical
controller 114.

A tracking error signal TRO corresponding to the output
of the equalizer amplifier 132 is supplied to a thread servo
control circuit 112. The thread servo control circuit 112 is
conposed of an equalizer amplifier 140 and a power amplifier
141. Thé equalizer amplifier 140 is supplied with a command
signal issuved from the mechanical controller 114 as well as
with the tracking error signal TRO to perform control for
shifting the optical pick~up unit 103 in a desired direction.

A portion of the tracking error signal TRO supplied to
the equalizer amplifier 140 is supplied to the low-pass filter
129 where a tracking error signal FMO related to the
eccentricity or unbalance of the disk is extracted. The
tracking error signal FMO subjected to filtering is supplied

tec the mechanical controller 114.

A configuration shown in Fig. 15 is a modification of
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Fig. 13. An output FMO' of an equalizer amplifier 140 provided
within the thread servo control circuit 112 is supplied to the
mechanical controller 114 through a low~-pass filter 129 as a
tracking error sigmal FMO.

Figs. 16 through 19 are respectively characteristic
diagrams of the tracking error signal FMO subjected to the
filtering in Fig. 15. A cut-off frequency of the low-pass
filter 129 slightly varies according to a playback speed to
be detected. When the playback speed to be detected ranges
from a quadruple to an octuple speeds, a range of 100 Hz to
150 Hz is selected as the cut-off frequency of the low-pass
filter 128.

Adescriptionwill next be méde. of a case inwhich whether
or not the disk 101 is of an eccentric disk or an unbalance
disk, can be identified according to an interval of a track
junp or an address position where the opticél pick-up unit 103
is located after the track- Jump. |

When the disk 101 is of the eccentric disk, the optical
pick-up unit. 103 track=-junps in a holding state. Thereafter,
the optical pick-up unit 103 is separated from an address
position AD2 of the immediately preceding track with respect
to an address pqsition ADl (see Fig. 3) and is placed in an
address position of a track on the inner periphery side or an
address position of a track on the outer periphery side. When

the disk 101 is of the unbalance disk, a self-induced vibration
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is produced so that the disk 101 and the optical pick-up unit
103 vibrate. Therefore, the optical pick-up unit 103 is not
properly placed in the address position AD2 of the immediately
preceding track with respect to the address position AD1 in
the same manner as the eccentric disk after the optical pick-up
unit 103 has track-jumped in the holding state.

Therefore, whether or not the disk 101 is of the
eccentric disk or the unbalance disk, can be identified
according to whether or not the address position where the
optical pick-up unit 103 is located after the optical.pick-up
unit 103 has track-jumped. That is, when the address position
of the optical pick-up unit 103 after having track-jumped, is
not fixed, it is identified that the disk 101 is either the
eccentric disk or the unbalance disk. In the present
embodiment, this identification is carried out by the
mechanical controller 114 based oﬁ a subcode address extracted
by the CD decoder 106. Further, information about the
identification is supplied to the systgm controller 115.

| Fig. 16A typically illustrates a tracking error signal
ET at the time that the disk 101 is either the eccentric disk
or unbalance disk. When the optical pick-up unit 103 is placed
in an address position AD3 (see Fig. 3) on the outer periphery
side of an address position ADl at a time t1, the optical pick-up
unit 103 is immediately controlled to jump over the inner

periphery side by two tracks at a time t2 so as to be placed
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in an address position ADZ. On the other hand, when the optical
pick~up unit 103 is placed in an address position AD4 (see Fig.
3) on the farther inner side of the address position AD2, the
optical pick-up unit 103 jumps over the tra_ck at a time t12
at which the track is reproduced from the address position AD4
to the address position AD2. Thus, when the disk 101 is of
the eccentric disk or the unbalance disk, a track jump interval
changes.

In contrast with Fig. 16A, Fig. 16B typically shows a
tracking error signal ET at the time that the disk 101 is not
the eccentric disk or the unbalance disk. Since, in this case,
the optical pick-up unit 103 is always located in an address
position AD2 after it has jumped over the track, a track.jump'
interval becomes constant.

It is therefore possible to identify whether the disk
101 is of either the eccentric disk or the unbalance disk,
according to whether the track jump interval is constant. That
is, when the track jump interval is unfized, it is identified
that the disk 101 is either the eccentric disk or the unbalance
disk. In the present embodiment, this identification is
performed by the mechanical controller 114 that controls the
track jump. Further, information about the identification is
supplied to the system controller 115.

A descriptionwill next be made of a case in which whether

or not the disk 101 is of either the eccentric disk or the
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unbalance disk can be identified according to the control
signal DMO of the spindle motor 102.

Fig. 17B shows a control signal DMO of the spindle motor
102 at the time that the disk 101 is a general disk other than
the eccentric disk or the unbalance disk. A level range of
the control signal DMO is narrow. Fig. 17A illustrates a
tracking error signal ET in that case.

In contrast with Fig. 17B, Fig. 18B shows a control
signal DMO of the spindle motor 102 at the time that the disk
101 is an eccentric disk whose eccentricity is 210pm. A level
range of the control signal DMO becoines broad. Fig. 18A shows
a tracking error signal ET in that case. Fig. 19B illustrates
a control signal DMO of the spindle motor 102 at the time that
the disk 101 is of the unbalance disk. A level range of the
control signal DMO becomes broad in the same manner as the
eccentric disk. Fig. 19A shows a tracking.error signal ET in
that case.

This is because the spindle motor 102 is 1little
accelerated or decelerated when the general disk is at hold
and upon release rotation, whereas when the general disk is
of either the eccentric disk or the unbalance disk, the sbindle
motor 102 is not rotated uniformly at the hold and upon the
release rotation, so that the spindle motor 102 is frequently

accelerated or decelerated.

It is therefore possible to identify whether the disk
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101 is of either the eccentric disk or the unbalance disk,
according to whether or not ﬁhe level of the control signal
DMO of the spindlemotor 102 falls within a predetermined range.
That is, when the level of the control signal DMO exceeds the
predetermined range, the disk 101 is identified as either the
eccentric disk or the unbalance disk. In the present
embodiment, this identification is performed by the mechanical
controller 1.14 based on the compared output of the
aforenentioned window comparator 117. Information about the
identification is supplied to the system controller 115.

Even if the tracking error signals ET are not different
so far in level range from each other as shown in Figs. 17A
through 19A where the disk 101 is of the geﬁeral disk and either
the eccentric disk or the unbalance disk, the control signals
DMO 'of the spindle motor 102 in the respective drawings are
so different in level range from one another. Therefore, even
when the disk 101 cannot be identified as either the eccentric
disk or the unbalance disk according to whether or not the level |
of the tracking error signal ET falls within the predetermined
range, theremaybe cases inwhich the disk 101 can be identified
as either the eccentric disk or the unbalance disk according
to whether the level of the control signal DMO of the spindle
motor 102 falls within the predetermined range.

Reversely, a method of identifying whether or not the

disk 101 is of either the eccentric disk or the unbalance disk,
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according to whether or not the level of the control signal
DMO of the spindle motor 102 falls within the predetermined
range, is not applicable to the spindle motor 102 controlled
at a gi\}en angular speed. |

In the above description, all the methods of (1) through
(4) has shown the case in which it is determined whether or
not the disk 101 is of either the eccentric disk or the unbalance
disk. Howeverxr, the identification may be carried out by only
some selected from the methods of (1) through (4). When the
identification is not performed by the methods of (2) and (3),
it isunnecessary to set the hold state in Step ST2 of a flowchart
shown in Fig. 2. That is, the methods of (1) and (4) allow
the above identification even in the case of the release state.

In the CD-ROM drive device 100 shown in Fig. 1, when
the disk 101 is identified as being not either the eccentric
disk or the unbalance disk upon mounting the disk 101 thereto
and the playback speed is set to the sextuple speed, it is
determined or identified whether or not an external vibration
or impact of a predetermined level or more exists in a state
in which the disk 101 has been rotated after its setting. When
it is determined that the external vibration or impact of the
predetermined level or more exists, the playback speed is set
to the quadruple speed other than the sextuple speed. This
is because the reduction of the playback speed from the sextuple

speed to the quadruple speed can lessen the influence of 'the



35

external vibration or impact of the predetermined level or
more.

When the external vibration or impact of the
predetermined level or more now occurs, the level of the
tracking error signal ET exceeds a predetermined range, the
interval of the track jump in the -hold state is not fixed and
the address position of the optical pick-up unit 103 after its
track jump is not fixed, in the same manner as when the disk
101 is of either the eccentric disk or the unbalance disk.
Further, the level of the control signal DMO of the spindle
motor 102 exceeds the predetermined range. Thus, the
identification as to whether or not the external vibration or
impact of the predetermined level or more occurs, is perforined
in accordance with all the methods of (1) to (4) referred to
above or by some selected from the methods.

Further, the identification as to whether or not the
external vibration or impact of the predetermined level or more
occuf:s, is performed when the CD-ROM drive device is not
supplied with the read command from the host computer and is
placed in a standby state and when it is supplied with the read
command from the host computer and placed in a playback state.

When the CD-ROM drive device is in the standby state,
the identification as to whether oxr not the external vibration
ox impact of the predetermined level or more occurs, is

performed as a sextuple speed playback hold state at intervals
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of constant times, for example. The vibration or impact is
not necessarily limited to a continuous one. Therefore, even
if it is first identified that the external vibration or impact
of the predetermined level or more has occurred, and the
playback speed is set to the quadruple speed, when it is
" identified from its subsequent identification that the
external vibration or impact of thé predetermined level or more
does not occur, the playback speed is set to the sextuple speed
again. When the playback speed is set to the quadruple speed,
the identification as to whether or not the external vibration
or impact of the predetermined level or more is not performed
in the playback state.

In the present embodiment as described above, since the
resonance point f0 of the insulator mounted as a damping
naterial between the base unit and the base unit holder is set
so as to sufficiently attenuate the resonance point of .the
vibration characteristic of the base unit, high performance
can be maintained against the external vibration or impact.

In the present embodiment, when it is distinguished upon
disk mounting whether or not the disk 101 is of either ﬁhe
eccentric disk or the unbalance disk and when it is determined
that the disk 101 is either the eccentric disk or the unbalance

disk, the playback speed is set to the quadruple speed other

than the sextuple speed.

Therefore, even if the disk 101 is of the unbalance disk,
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the generation of the self~induced vibration is controlled upon
reproduction. Even if the resonance point £0 of the insulator
does not escape from the nunber of revolutions to be used, as
described above, the self-induced vibration can be prevented
from being transmitted to the outside through the insulato:.
Since the occurrence of the self-induced vibration is
controlled even if the disk 101 is of the unbalance disk, the
tracking control of the optical pick-up unit 103 becones easy,
so that data can be reproduced from the diék 191 satisfactorily.
‘Since the playback speed is set to the qugdruple speed when
the disk 101 is of the'eccentric disk, the tracking control
of the -optical pick-up unit 103 becomes easy and the
reproduction of data from the disk 101 can be performed
satisfactorily.

In the present embodiment, even when it is determined
upon mounting of the disk that the disk 101 is not either the
eccentric disk or the unbalance disk and the playback speed
is set to the sextuple speed, it 1s determined whether or not
the external vibration or impact of the predetermined level
or more. When it is determined that the external vibration
or impact of the predetermined level or more, the playback speed
is set to the quadruple speed other than the sextuple speed.
Therefore; the influence of the external vibration or impact

of the predetermined level on the playback operation can be

lessened.
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In the aforementioned embodinent, the present invention
can be applied to the CD-ROM drive device 100 capable of
reprodﬁcing data at the standard, quadruple or sextuple speed.
However, the present invention can be further applied even to
a CD-ROM drive device capable of reproducing data even at speeds
such as octuple, dodecuple, ... speeds. In this case, the
determination as to whether or not the aforementioned disk 101
is of either the eccentric disk or the unbalance disk, and the
determination as to whether the external vibration or impact
of the predetermined level occurs, are successively perforned
from the maximun speed and the set values for the playback speed
may be set low successively.

In the CD~ROM drive device capable of data at the
standard, quadruple, sextuple and octuple spee_cis, for example,
it is first distinguished upon mounting the disk to the CD-ROM
drive device whether or not the disk 101 is not either the
eccentric disk or the unbalance disk in a state in wh;ch the
data is being reproduced at the octuple speed. When it is
determined that the disk 101 is hot either the eccentric disk
or the unbalance disk, the playback speed is set to the octuple
speed. On the other hand, when the disk 101 is determined to
be either the eccentric disk or the unbalance disk, it is next
determined whether or not the disk 101 is either the eccentric
disk or the unbalance ;iisk in a state in which the data is being

reproduced at the sextuple speed. When it is determined that
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the disk 101 is not either the eccentric disk or the unbalance
disk, the playback speed is set to the sextuple speed. On the
other hand, when it is determined that the disk 101 is of either
the eccentric disk or the unbalance disk, the playback speed
is set to the quadruple speed.

The playback speed may be successively set to a high
playback speed as in the case of the quadruple speed, sextuple
speed, octuple speed, tenfold speed, ... contrary perfectly
- to the above description.

The aforementioned embodiment has described the
utilization of the tracking error signal ET. However, even
if the focus error signal EF is used, it can be distinguished
in the same manner as described above whether or not the disk
101 is of either the eccentric disk or the unbalance disk and
whether the external vibration or impact of the predetermined
level or more occurs.

In the above-described embodiment, the present
invention is applied to the CD-ROM drive device 100. It is
however needléss to say that the present invention can be
applied to an optical disk drive device capable of recording
and reproducing data, such as a CD-R drive device, a
nagneto-optical disk drive device, a digital video disk drive
device, and a mini-disk drive device, and even to a magnetic

disk drive device such as a hard disk in the same manner as

described above.
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According to thé present invention, when it is
determined that the disk is of either the eccentric disk or
the unbalance disk in a state in which a disk-shaped recording
medium is being rotated at a predetermined speed, its
rotational speed is lowered. Alternatively, when it is
determined that the disk is not either the eccentric disk or
the unbalance disk in a state in which the disk-shaped recording
mediun is being rotated, its rotational speed is increased.

Therefore, when the disk corresponds to the unbalance
disk, the generation of the self-induced wvibration can be
restrained upon recording and reproduction and the vibration
transmitted to the outside can be lessened. Further, the
recording and reproducing operations can be performed
satisfactorily. The resonance point of the_. damping material
mounted between the base unit and the base unit holder can be
set so as to sufficiently attenuate the resonance point of the
vibration characteristicof thebaseunit and so as not to escape
from the frequency based on the number of revolutions to be .
used, thus it is possible to maintain high performance against
the external vibration or impact.

When it is determined in a state in which the disk-
shaped recording medium is being rotated at the predetermined
speed, whether or not the external vibration or impact of the
predétermined level or more has occurred, the rotational speed

of the disk-shaped recording medium is reduced. It is
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therefore possible to lessen the influence of the external
vibration or impact of the predetermined level or higher on
the recording and reproducing operations.

While the present invention has been described with
reference to the illustrative embodiments, this description
is not intended to be construed in a limitihg sense. Various
modifications of the illustrative enbodiments, as well as other
embodiments .of 'the invention, will be apparent to those skilled
in the art on reference to this description. It is therefore
contemplated that the appended claims will cover any such

modifications or embodiments as fall within the true scope of

the invention.
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1. A disk drive device having a base unit provided with
a disk rotating unit having a spindle motor for rotating a
disk-shaped recbrding medium and with a head for accessing data
in the disk-shaped .recording medium, said base unit being
mounted to a base unit holder through a damping member,
comprising:

rotational speed control means for controlling the
rotation of said spindle mbtor to thereby control a rotational
speed of said disk-shaped recording medium to a set value;

disk distinguiéhing means for determining, in a state
in which said disk-shaped recording medium is being rotated,
whether said disk-shaped recording medium is an eccentric disk
or an unbalance disk: and

rotational speed setting means for, when said disk
distinguishingmeans has determined said disk-shaped recording
medium as the eccentric disk or the unbalance disk in a state
in which said disk-shaped recording medium is being rotated
at a first rotational speed, changing said set value to a second

rotational speed slower than the first rotational speed.

2. A disk drive device according to claim 1, wherein
a resonance point of said damping member is set so as to

sufficiently attenuate a resonance point of a vibration
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3. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

signal level determining means for determining whether
the level of a tracking error signal indicative __of a position
displacement of said head relative to a track on said
disk-shaped recording medium falls within 2 predetermined
range, and

said disk distinguishing means distinguishes based on
the result of determination by said signal level determining
means whether. said disk~shaped recording medium is either an

eccentric disk or an unbalance disk.

4. A disk drive device according to' claim 1, wherein
sald disk distinguishing means includes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each time said head comes to a predetermined
address position of the track on said disk-shaped recording
medium, and

track-jump interval determining means for.determining
whether the interval of said track jump is constant, and

said disk distinguishing means distinguishes based on

the result of determination by said track-jump interval



< mumyy

is either an eccentric disk or an unbalance disk.

5. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each time said head comes to a predetermined
address position of the track on said disk~-shaped recording
" medium, and

address position determining means for determining
whether the address position where said head is located after
having track-jumped, is constant, and

said disk distinguishing means distinguishes based on
the result of determination by said a&dress position
deternining means whether said disk-shaped recording medium

is either an eccentric disk or an unbalance disk.

6. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

signal level determining means for deternmining whether
the level of a spindle motor control signal for controlling
the rotation of said spindle motor falls within a predetermined

range, and

said disk distinguishing means distinguishes based on



45

the result of determination by said signal level determining

means whether said disk-shaped recording medium is either an

e

7. A disk drive device according to claim 1, wherxein

eccentric disk or an unbalance disk.

said disk distinguishing means includes filtering means and
said spindle motor control signal is a signal obtained by
filtering the tracking error signal indicative of the position
displacement of said head relative to the track on said

disk-shaped recording medium by said filtering means.

8. A disk drive device according to claim ?, wherein
said filtering means is a low-pass filter supplied with the

tracking error signal .

9. A disk drive device according to claim 7, wherein
said filtering means is a low-pass filte.:r and said tracking
error signal is supplied to an équalizer amplifier provided
within a tracking servo control circuit from which its output

is supplied to said low-pass filter.

10. A disk drive device according to claim 7, wherein
said filtering means is a low-pass filter, and
said tracking error signal is supplied to equalizer

amplifiers respectively provided within a tracking servo
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control circuit and a thread servo control circuit and an output

produced from the equalizer amplifier of said thread servo

control circuit is supplied to said low-pass filter.

11. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each time said head comes to a predetermined
address position of the track on éaid disk-shaped recording
medium,

track-jump interval determining means for determining
whether the interval of said track jump is constant, and

signal level determining means for determining whether
the level of a tracking error signal indicative of a position
displacement of said head relative to a track on said
disk-shaped recording medium falls within a predetermined
range durin§ an interval other than said track-jump interval,
and

said disk distinguishing means distinguishes based on
the results of determination by said track-jump interval
determining means and said signal level determiniﬁg means

whether said disk~shaped recording medium is either an

eccentric disk or an unbalance disk.
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12. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

hold means for controlling said head so that saic} head
track~jumps over an address position of the immediately
preceding track each time said head comes to a predetermined
address position of the track on said disk-shaped recording
medium,

address position determining means for determining
whether the address position where said head is located after
having'tfack—jumped, is constant, and |

signal level determining means for determining whether
the level of a tracking error signal indicative of a position
displacement of said head relative to a track on said
disk~shaped recording medium falls within a predeternmined
range during an interval other than said track-jump.interval,
and

said disk distinguishing:means distinguishes based on
the results of determination by said address position
determining means and said signal level determining means

whether said disk-shaped recording medium is either an

eccentric disk or an unbalance disk.

13. A disk drive device according to claim 1, wherein

said disk distinguishing means includes,

first signal level determining means for determining
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whether the level of a tracking error signal indicative of a
position displacement of said head relative to a track on said
disk-shaped recording medium falls within a predetermined
range, and

second signal level determining means for determining
whether the level of a spindle motor control signhnal for
controlling the rotation of said spindle motor falls within
a predetermined range, and
| said disk distinguishing means distinguishes based on
the results of determination by said first and second signal

level dete_rminim; means whether said disk~-shaped recording

medium is either an eccentric disk or an unbalance disk.

14. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each time said head comes to a predetermined
address position of the track on said disk-shaped recording
medium,

track-jump interval determining means for determining
whether the interval of said track jump is constant, and

signal level determining means for determining whether
the level of a spindle motor control signal for controlling

the rotation of said spindlemotor falls within a predetermined
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said disk distinguishing means distinguishes based on

range, and

the results of determination by said track-jump interval
deternining means and said signal level determining means
whether said disk-shaped recording medium is either an

eccentric disk or an unbalance disk.

15. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each time said head comes to a predetermined
address position of the track on said disk~shaped recording
medium,

address position determining means for determihing
whether the address position where said head is located aftex
having track-jumped, is constant, and

| signal level determining means for determining whether

the level of a spindle motor control signal for controlling
the rotation of said spindle motor falls within a predetermined
range, and

said disk distinguishing means distinguishes based on
the results of determination by said address position
determining means and said signal level determining means

whether sald disk-shaped recording medium is either an
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16. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each time said head comes to a predetermined
address position of the track on said disk~-shaped recording
medium,

track~jump interval determining means for determining
whether the interval of séid track jump is constant,

first signal level determining means for determining
whether the level of a tracking error signal indicative of a
position displacement of said head relative to a track on said
disk-shaped recording medium falls within a predétermined
range during an interval other than said track-jump interval,
and

second signal level determining means for determining
whether the level of a spindlé motor control signal for
controlling the rotation of said spindle motor falls within
a predetermined range, and

said disk distinguishing means distinguishes based on
the results of determination by said track-jump interval
determinil;xg means and said first and second signal level

determining means whether said disk-shaped recording medium
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17. A disk drive device according to claim 1, wherein
said disk distinguishing means includes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each ﬁime said head comes to a predetermined
address position of the track on said disk-shaped recording
medium,

address position determining means for determining
whether the address position where said head is located after
having track-jumped, is constant,

first signal level determining means for determining
whether the level of a tracking error signal indicative of a
position displacement of said head relative to a track on said
disk-shaped recording medium falls within a predetermined
range during an int.erval other than said track—jﬁmp ini:erval,
and

second signal level determining means for determining
whether the level of a spindle motor control signal for
controlling the rotation of said spindle motor falls within
a predetermined range, and

said disk distinguishing means distinguishes based on
the results of determination by séid address position

determining means and said first and second signal level
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determining means whether said disk-shaped recording medium

is either an eccentric disk or an unbalance disk.

18. A disk drive device having a disk rotating unit
having a spindle motor for rotating a disk-shaped recording
medium, and a head for accessing data in the disk-~shaped
recording medium, comprising:

rotational speed control means for controlling the
rotation of said spindle motor to thereby control a rotational
sﬁeed of said disk-shaped recording medium to a set value:

vibration and impact distinguishing means for
distinguishing whether an external vibration or impact of a
predetermined level or more occurs in a state in which said
disk-shaped recording medium is. being rotated; and

rotational speed setting means for, when said vibration
and impact distinguishing means has recognized the occurrence
of the external vibration or impact of the predetermined level
or more in a state in which the rotational speed of said
disk-shaped recording medium is at a first rotational speed,
changing said set value to a second rotational speed slower

than the first rotational speed.

19. A disk drive device according to claim 18, wherein
said disk rotating unit and said head are fixed to a base unit

and said base unit is mounted to a base unit holder through
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20. A disk drive device according to claim 18, wherein
said vibration and impact distinguishing means includes,
signal level determining means for determining whether
the level of a tracking error signal indicative of a position
displacement of said head relative to a track on said
disk~shaped recording medium falls within a predetermined
range, and
said vibration and impact distinguishing means
distinguishes based on the result of determination by said

signal level determining means whether the external vibration

or impact of the predetermined level occurs.

2i. A disk drive device according to claim 18, wherein
said vibration and impact distinguishing means in;:ludes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each time said head comes to a predetermihed
adciress position of the track on said disk-shaped recording -
medium, and

traék—jump interval determining means for determining
whether the interval of said track jump is constant, and

said wvibration and impact distinguishing means

distinguishes based on the result of determination by said
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vibration or impact of the predetermined level or more occurs.

22. A disk drive device according to claim 18, wherein
said vibration and impact distinguishing means includes,

hold means for controlling said head so that said head
track-jumps over an address position of the immediately
preceding track each time said head comes to a predetermined
address position of the track on said 'disk—shaped recording
medium, and

address position determining means for determining
whether the address position where said head is located after
having track-jumped, is constant, and

said vibration and impact distinguishing means
distinguishes based on the result of determination by said
addréss position determining means whether the external

vibration or impact of the predetermined level or more occurs.

23. A disk drive device according to claim 18, wherein
said vibration and impact distinguishing means includes,

signal level determining means for determining whether
the level of a spindle motor control signal for controlling
the rotatipn of said spindle motor falls within a predetermined

range, and

said wvibration and impact distinguishing means
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distinguishes based on the result of determination by said

signal level determining means whether the external vibration

or impact of the predetermined level or more occurs.

24. A method of setting a rotational spéed of a disk
drive device wherein a base unit provided with a disk rotating
unit having a spindle motor for rotating a disk-shaped
recording medium and with a head for accessing data in the
disk-shaped recording medium, is mounted to a base unit holder
through a damping member, comprising the following steps:

a first step for controlling said disk rotating unit
so as to rotate said disk-shaped recording medium at a first
rotational speed:;

a second step for distihguishing in a state in which
sald disk-shaped recording nedium is being rotated at the fi.rst
rotational speed, whether said disk-shaped recording medium
is either an eccentric disk or an unbalance disk; and

a third step for setting the rotational speed of said
disk-shaped recording medium to a second rotational speed
slower than the first rotational speed when said disk-shaped

recording medium is either the eccentric disk or the unbalance

disk.

25. A method of setting a rotational speed of a disk

drive device according to claim 24, wherein said disk drive
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device has error signal forming means for forming a tracking
error signal indicative of a position displacement of said head
relative to said disk-shaped recording medium, and
said second step distinguishes according to whether the
level of the tracking error signal falls within a predetermined

range, whether said disk-shaped recording medium is either an

eccentric disk or an unbalance disk.

26. A method of setting a rotational speed of a disk
drive device according to 24, wherein'said second step sets
said head to a hold state for controlling said head so that
said head track-jumps over an address position of the
immediatelf preceding track each time said head comes to a
predetermined address position of the track on said disk~shaped
recording medium, and distinguishes according to whether the
interval of said track j_ump 1s constant, whether said

disk~shaped recording medium i.s either an eccentric disk or

unbalance disk.

27. A method of setting a rotational speed of a disk
drive device according to claim 24, wherein said second step
sets said.head to a held state for controlling said head so
that said head track-jumps over an address position of the
immediately preceding track each time said head comes to a

predetermined address position of the track on said disk~shaped
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recording medium, and distinguishes according to whether an
address position where said head is located, is constant after

having track~-jumped, whether said disk~shaped recording medium

is either an eccentric disk or unbalance disk.

28. A method of setting a rotational speed of a disk
drive device according to claim 24, wherein said secc_md step
| distinguishes according to whether the level of a spindle motor
control signal for controlling the rotation of said spindle
motor falls within a predetermined range, whether said
disk-shaped recording mediun is either an eccentric disk or

an unbalanc_e disk.

29. A method of setting a rotational speed of a disk
drive device having a disk rotating unit having a spindle motor
for rotating a disk-shaped recording medium and a head for
accessing data in the disk~shaped recording medium, comprising
the following steps: '

a first step for controlling said disk rotating umit
so as to rotate said disk-shaped recording medium at a first
rotational speed:'

a second step for distinguishing whether an external
vibration or impact of a predetermined level or more occur in
a state ifx which said disk-shaped recording medium is being

rotated at the first rotational speed, and
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a third step for setting the rotational speeci of said
disk-shaped recording medium to a second rotational speed

slower than the first rotational speed when the external

vibration or impact of the predetermined level or more occurs.

30. A method of setting a rotational speed of a disk
drive device according to claim 29, wherein said disk drive
device has error signal forming meaxis for forming a tracking
error signal indicative of a position displacement of said head
relative to said disk-shaped recording medium, and

said second step distinguishes according to whether the
level of the tracking error signal falls within a predetermined
range, whether the external vibration or impact of the

predetermined level or more occurs.

31. A method of setting a rotational speed of a disk
drive device according to claim 29, wherein.said second step
sets said head to a hold state for controlling said head so
that sait.:.1 héad track~-jumps over an address pos_ition of the
immediately preceding track each time said head comes to a
predetermined address position of the track on said disk~shaped
recording medium, and distinguishes according to whethexr the
interval of said track jump is constant, whether the external

vibration or impact of the predetermined level or more occur.
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32. A method of setting a rotational speed of a disk
drive device according to claim 29, wherein said second step
sets said head to a hold state for controlling said head so
that said head track-jumps over an address position of the
immediately preceding track each time said head comes to a
predetermined address position of the track on said disk-shaped
recording medium, and distingui_shes according to whethex an
addréss position where sad head is located, is constant after

having track~jumped, whether the external vibration or impact

of the predetermined level or more occui:s.

33. A method of setting a rotational speed of a disk
drive device according to claim 29, wherein said second step
distinguishes according to whether the level of a spindle motor
control ;ignal for controlling the rotation of said spindle
notor falls within a predetermined range, whether the external

vibration or impact of the predetermined level or more occurs.



