1 DI SK DRIVE DEVI CE AND METHOD OF SETTI NG ROTATI ONAL SPEECHFHERECF |

BACKGROUND OF THE | NVENTI ON This invention relates to aulisk.dfive
. device suitable for use in a CD-ROM (Conpact Di sk as Read Only Menorjy) or
the like, for exanple and a nmethod of setting a rotational speed of the

di sk drive device. This invention relates specifically to a disk drive
devi ce for determning or distinguishinhg that a disk-shaped recording
mediumis either an eccentric disk or an unbalance disk in a state in

whi ch the di sk-shaped recording nediumis being rotated at a predeterm ned
speed. Wien it is distinguished that the disk is either the eccentric disk

or the uglakaiepys P?gx@ ARD ME9IHY ofRRed NG RBPATTONAL $PEED R OF S

reduced to thereby sen vibrations transferred to the outside and to
mai ntai n hi gh performance agai nst external vibrations and inpact and
satisfactorily performa recording and reproducing operations. This

invention also rel ates topaarERYONY i0f Y I QRENTIANE | | ke capable of, when
it is detern ned

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



in a state in which a disk-shaped recording nediumis being rotated at a
predeterm ned speed, that the di sk-shaped recording nmediumis not either
an eccentric disk 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 |ike of a type mheéein when it is distinguished in a
state in whi ch a di sk-shap®d recordi ng nediumis being rotated

at a predeterm ned speed, that an external vibration or inpact of a .
predeterm ned | evel or nore has occurred, its rotational speed is reduced
to thereby I essen the influence of the external vibration or inpact of the

pr edet er mvwigitH ey edi Sk-shapednrecocdlidgnpedddn dpr bdiciropeted i @bsa
Fig. 20 shows a principal portion of a related CD-ROM drive device.

Ref erri ng greddtriithed spadd oftHath anlpReetrnladl esbratdons bewihpeetdeti ned

in both side plates 50a of a fixed case. A pair of pins 53 of a base unit

hol der 52 4 priedetéamineddolevel 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.



their correspondi ng pin support holes. An elevation pin 54 is provided on
side opposite to the provision of the pair of pins 53 of the base unit

hol der 52. The elevation pin 54 is displaced in upward and downwar d
directions by a base unit elevation nmechani sm (not shown) so that the
one-end side of the base unit hol der 52 noves up and down. Bosses 55 are
placed in three points of the base unit3 holder 52. Threaded holes 56 are
defined in their correspondi ng bosses 55. A base unit 57 has a base
plate 58 to which an optical pick-up unit 59 for reproducing data froma
disk, a disk rotating wunit 60 having a spindle notor for rotating the
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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.
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are mounted in their correspondi ng nounting holes 61 defined in the base
plate 58 of the base unit 57. The nounting vises 62 inserted into holes of
the insulators 63 are threadedly inserted into threaded holes 56 of the
bosses 55 of the base wunit hol der 52. In the af orementi oned
construction, an external vibration or inpact is transmtted to the base
unit holder 52 through the fixed case % w thout attenuation so far. The
vibration transmtted to the base unit holder 52 is transmtted to the
base unit 57 through the insulators 63 for providing danping action. Thus,
the external vibration and inpact is attenuated and applied to the base
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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



4 When the disk is an unbal ance disk and is rotated at a high
speed of about 3000rpm a self-induced vibration having a frequency
correspondi ng to the nunber of revolutions of the disk occurs. There is a
problemin that this self-induced vibrationis transmtted to the outside
of the drive device through the base unit 57 and the insulators 63, thus
giving an unpleasant feeling to a user.gFurther, 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 fromthe disk. Fig. 23 shows a transm ssion
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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
thediskisreducedandtheinfluenceofthevibrationandimpaqt
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.



63 is set so as to attenuate 100 to 120Hz corresponding to the resonance

point of the vibration characteristic of the base wunit 57 and escape from
a frequency corresponding to the nunber of revolutions of the disk, which
is to be used. However, the nunber 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 gxanple, the resonance point fO of
t he i nsul ator 63 was set so as to be higher than the maxi num

nunber of revolutions of the disk and to satisfy escaping fromthe
frequency corresponding to the nunber of revolutions of the disk, which is

to be used. Therefore, altho o] he af orenenti oned
sel f-induced vibration can Mgeﬁédghgﬁﬁgﬁggo& 100 to 120Hz
corresponding to the, resonance point of the vibration characterisiic of
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significant redyction in th er f or nance. ai nst .an external . .
9 whereuin a base un:?t pprov:{ded w1t819 a &sisk roga‘:gng unit having

a spindle motor for rotating a disk-shaped recording medium
and with a head for performing at least one of recording and
reproducingdataintoandfrémthedisk-shapedrecordingmedium,
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 :ecording 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



vi bration and i npact. When t he nunmber of revolutions of the disk

I ncreases, the influence of the external vibration or inpact on the
tracking control or the |like beconmes strong in general. Thus, when the

vi bration and inpact of the predeterm ned |level or nore occur, it is

consi dered that the nunber of rotations ,of the disk is reduced and the
inf luence of the vibration and inpact ®n the reproduction of data from
the disk is | essened. Therefore, an object of the present invention
is to lessen vibrations transferred to the outside, maintain high
performance against an external vibration and | npact and satisfactorily
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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



wherein a base unit provided with a disk rotating unit having a spindle
notor for rotating a disk-shaped recording nmedium and with a head for
perform ng at | east one of recording and reproducing data into and from

t he di sk-shaped recording nedium is nmounted to a base unit hol der through
a danping nenber, conprising: rotational speed control neans for
controlling the rotation of the spindlegnotor to thereby control a
rotational speed of the disk-shaped recording nediumto a set value; disk
di stingui shing neans for determning, in a state in which the disk-shaped
recording mediumis being rotated, whether the disk-shaped recording
mediumis an eccentric, dj sk or unb%hance i.sk; .and rotatio al,%geed

an

setting nmedHdi¢hrthenehskraBapedk TCOrPADS IF & BRPYFA LR t he
di sk-shaped recording nediumas the eccentric disk qr the upbal ance di sk,
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rotational speed in a _state in which the di sk-shgﬁed reflordi ng, nediumis
bei ng r ot atBedREmd g eidher the eraentpiefisk or the inbalances 1 ithe a
rotational speed of a disk drive deyice accordi nggto t he present,
invention, WpbreiaralpareednPf theodiakashePRdaTGrOr A MeH Whils #8h ng a
spindle notor for rotating a_disk-shaped recordi n%_medium and with a head
for perfor$itAY- at"he fthe) fd sdrSheRid FRGOZAA NGBRBLUR 1% defiertiired tmd

fromthe disk-shaped recording nmedium_ is nmpunted {0 a base
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



7 unit hol der through a danpi ng nenber, conprising the follow ng steps:
a first step for controlling the disk rotating unit so as to rotate the

di sk-shaped recording nmediumat a first rotational speed; a second step
for distinguishing in a state in which the disk-shaped recording nediumis
being rotated at the first rotational speed, whether the disk-shaped
recording nediumis either an eccentric9di sk or an unbal ance disk; and a
third step for setting the rotational speed of the disk- shaped recording
mediumto a second rotational speed slower than the first rotational speed
when the disk-shaped recording nediumis either the eccentric disk or the
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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



di sk-shaped recording nediumis either an eccentric disk or an unbal ance
disk, is identified or distinguished. Wiether or not the disk-shaped
recording mediumis either the eccentric disk or the unbal ance disk, is

di stinguished by utilizing a point of viewin which for exanple, when the
di sk-shaped recording mediumis either the eccentric disk or the unbal ance
di sk, a tracking error signal and a contk0ol signal for the spindle notor
are different in level range fromthe case in

8 whi ch the di sk-shaped recording mediumis a general disk. When
It is distinguished that the di sk-shaped recording nediumis either t he

eccentric dISk d e t.i f
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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 occurt: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



When it is distinguished that the di sk-shaped recording nediumis not
either the eccentric disk or the unbal ance disk, the rotational speed of
t he di sk-shaped recording nediumis set fast. Wen the di sk-shaped
recording nediumis determned not to be either the eccentric disk or the
unbal ance disk in a state of being rotated at the quadruple speed, the

di sk- shaped recording nediumis set tgithe sextuple speed. The
rotational speed of the disk-shaped recording nediummy be set so as to
i ncrease fromthe quadruple speed to the octuple speed. If the
detected reset playback speed is an wunpleasant-feeling free speed if
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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



rotational speed control neans for controlling the rotation of the spindle
notor to thereby control a rotational speed of the disk-shaped recording
mediumto a set value; vibration and inpact distinguishing nmeans for

di stingui shing whether an external vibration or inpact of a predeterm ned

| evel or nore occurs, in a state in which the disk-shaped recordi ng nmedi um
Is being rotated; and rotational speed 9@tting neans for, when the

vi bration and inpact distinguishing nmeans has determ ned the occurrence of
the external vibration or inpact of the predetermned |level or nore in a
state in which the rotational speed of the disk-shaped recording nmediumis
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di stingui shing'in-a _ apéd recording me I's
being rot atﬁf’e aéDll{tﬁ'Ifcjlffwt/e 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 holding 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. 1l isadiagramillustrating a tracking error signal
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speed, whether an external vibration or inpact of

10 a predetermned | evel or nore occurs; and a third step for sett
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onal speed of the disk-shaped recording nmediumto a second

I ng

speed slower than the first rotational speed when the external

or inpact of the predeterm ned |evel or nore occurs.

The

head records data into or reproduces itl8romthe disk-shaped recording
medium rotated and driven by the spindle notor. The rotational speed
t he di sk-shaped recording nediumis controlled to set values such as a
standard speed, a quadruple speed, a sextuple speed, .... Wen the
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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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spi ndl e notor when, for exanple, the external vibration or inpact of the
predeterm ned | evel or nore occurs. When it is distinguished that
the external vibration or inpact of the predeterm ned | evel or nore has
occurred, the rotational speed of the disk-shaped recording nediumis set
sl ow. When the external vibration or inpact of the predeterm ned
| evel or nore is determned to have occigred in a state in which the

di sk-shaped recording nmediumis being rotated at the sextuple speed, the
di sk- shaped recordi ng nmedi um is set to the quadrupl e speed. As
a nodification of the aforenmentioned third step, the rotational speed can
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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
embodiment 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



application have been shown in brief. However, the various inventions of
the present application and specific configurations of these inventions
will be understood fromthe follow ng description. BRI EF
DESCRI PTI ON OF THE DRAW NGS While the specification concludes

with clainms particularly pointing out_and distinctly claimng the subject
matter which is regarded as the inventi &, it is believed that the

i nvention, the objects and features of the invention and further objects,
features and advantages thereof will be better understood fromthe

foll ow ng description taken in connection wth the acconpanying draw ngs

i n which: mountingE%Grtlohﬁo& al Balkseduagtames kbe nelated BOVROM drideyi ce
according to one enbodi nent of the present invention; Fig. 2is a

flowchart §ggidascribing the control operation of a systemcontroller at
the time that a di sk has 12

Fig. 22 is a diagram showing an external vibration
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



been nmounted to the CD-ROM drive device shown in Fig. 1; Fig. 3is
a diagramfor explaining a holding state of the disk nounted to the CD ROV
drive device shown in Fig. 2; Fig. 4 is a diagram showi ng a
tracking error signal of a normal disk placed in a holding state, which is
nounted to the CD-ROM drive device shown in Fig. 1; Fig. 5is a
diagramillustrating a tracking error sifnal of each of an eccentric disk
and a mass eccentric disk placed in holding states in the CD-ROM drive
device shown in Fig. 1; Fig. 6 is a diagrama tracking error signal
obtained when a first eccentric disk is used in the CO-ROM drive device

shown in Figgol; innef peripherd)di G96RMdaRAW h PodUGEIDMNY 2@l ItHe
signal obtai nedrpm%esl a gecg)r?d gccéﬁctri‘glg%i sk is uﬂ;%j in the CO-ROM drive

devi ce shoywRxitRiphied spked. Fig. 8 is a diagramillustrating a tracking
error signal ogtai ned when a third eccentric disk is used in the CD ROM

drive device shoprtAek),Jthe CD-ROM drie devscé H009ha® @ePiditicap
tracking error signal obtained when a fourth eccentric disk is used in the

CD- ROM  dr ip4@)xdeiy 68ith008 i18e8i fs alhead for rbptodbling dathapgram sheW ng
a tracking error signal obtained when a fifth eccentric disk is used in
the CD-ROM{lge101, 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
plurality 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



device shown in Fig. 1; Fig. 11 is a diagramillustrating a

tracki ng error signal 13 obt ai ned
when a sixth eccentric disk is used in the CO-ROMdrive device shown in
Fig. 1; Fig. 12 is a diagramshowi ng the rel ati onship between nass

eccentric and tracking error signals, which is obtained when a |arge
nunber of eccentric disks are used in tHd CD- ROM drive device shown in
Fig. 1, Fig. 13 is a diagramillustrating a configuration of an
optical disk device used as anot her enbodi ment of the present invention,
whi ch has taken filtering into consideration; Fig. 14 is a diagram

showi ng an | i §5.a principal portion in the draw ng
%ﬁlﬁ{t escé)ﬂ{g? gg{f‘&xéj?@ P

illustrati e opt | sk device shown in Fig. 13; Fig. 15 is

Sy B BRSSO RY shctbdehesPChOORUSREGLOY, 1
Fig. 13) 107 for effecting a descrambling process, an error detecting
and correcting process, etc. on data outputted 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



Fig. 16Ais a diagramtypically showing intervals between track junps at
the tine that eccentric and nass eccentric disks are inserted into the
CD-ROM drive device according to the enbodi nent of the present invention;
Fig. 16Bis a diagramtypically illustrating a tracking error signal for
describing intervals between track junps at the tinme that the eccentric
and mass eccentric disks are inserted il o the CD-ROM drive device
according to the enbodinent of the present invention; Fig. 17A is
a di agram showi ng a tracking error signal

14 ET at the tinme that a general disk is inserted into the CD-ROM drive

devi ce acc fd' Ve %ﬁrg&%ﬂ ecfﬁﬂb\%yegg QQS%?srpd?cuvgbqoc&éﬁhf %h%@b HRM

illustrati Si gha e notor e tinme at t he

general d i 425, EBCk Ao b orhle BB i e LaseEdERL! erbhe

enbodi ment Invention; I agram
depi cting Stmowéig-ﬁoﬁrﬁ%lﬁ'angofrf:ﬂé CD-ROM decoder 107. 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



signal ET at the tinme that the eccentric disk is inserted into the CD ROM
drive device according to the enbodi nent of the present invention;

Fig. 18B is a diagram showi ng a control signal DMO of the spindle notor at
the time that the mass eccentric disk is inserted into the CD-ROM drive
device according to the enbodinment of the present invention, Fi g.
19A is a diagramillustrating a trackindgl®rror signal at the tinme that the
mass eccentric disk is inserted into the CD-ROMdrive device according to
t he enbodi nent of the present invention; : Fig. 19B is a diagram
showi ng a control signal DMO of the spindle notor at the tinme that the

mass eccenty i b Sihl 8 eéjzﬁﬁ 1 hg; ERaRMAr 1 ¥E §RuLee aasssigg to
t he present:"dG%:nntifljj'eér;illfjfseld(l)n?qﬁala;l%lI .%%.‘930 [ éggr? expl oded pe?spect Ive view
showi ng a s i €at5_gge9f_ a related CD-ROM drive device; Fi g.
21 is a cross-sectional viewillustrating a

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



mounting portion of a base unit of the related CO-ROM drive devi ce;
Fig. 22 is a diagramshow ng an external vibration characteristic of the

base unit of the related CD-ROM drive device; and Fig. 23 is a
diagramillustrating a transm ssion characteristic of an insulator of the
related CD-ROM drive device. DETAI LED DESCRI PTI ON OF THE PREFERRED
EVMBODI MVENTS Preferred enbodi nentZ20 of the present invention wll
herei nafter be described with reference to the acconpanying draw ngs.

Fig. 1 shows a CD-ROM drive device 100 as one enbodi nent. The

CD- ROM dri ve device 100 has a spindle nmotor 102 for rotating and driving a

di sk 101 at ot d;ab
tlhz CD- RC]E\i/I !?i gre el\?rc %ﬁ?gﬁgggab%@g#)&l pl ayi nlg}gif)@(t:'- u(rite%(r:(r)d%)% ng g\elfa
at @ standaggsspeed +& grx%%sseagﬂ 204, SESEHR hak 101

is driven s©o ro ate a rpm (outer periphery |nner

fg[)'r ggﬁg’l) oiﬁ?g?igﬁ%f q%?g%g%#%goelghuﬂelogt a%ﬁ"l@w@.&e%‘} sHBB’iyd%a 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



the disk 101 is driven so as to rotate at 800 rpm (outer periphery) to
2000 rpm (i nner periphery). Further, the disk 101 is driven so as to
rotate at. 200 rpm (outer periphery) to

16 3000 rpm (i nner 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 reproducingggata fromthe disk 101, and a RF
anplifier unit 104 for electrically processing signals outputted froma
plurality of optical detectors constituting the optical pick-up unit 103
to obtain a playback or reproduce RF signal SRF, a tracking error signa

ET d f ' | EF. . A b t sh itted
ffoma cenFGoRAREPDR CPAEBP PRAPRERHS AEaKLSE (HRE AT HCGHtE eciRﬁlselos

i ed f f the disk 101. It fI d ht
Loy bd L othRbrUPaEk Sheed o Beh Cactne R UPLE greedy yOp thactner '
det ectors. The

hand, wheng@ﬁ dgu&pybiegsffoundtpo 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.



plurality of optical detectors are supplied to the RF anplifier wunit 104.
The RF anplifier unit 104 produces the tracking error signal ET by a

t hree-spot nethod, for exanple, and produces the focus error signal EF by
an astigma net hod. The CD-ROM drive device 100 has a RF signa
processing circuit 105 for perform ng a process such as waveform
equal i zation on the playback RF signal 8RF outputted fromthe RF anplifier
104, and a CD decoder 106 for effecting an EFM (Ei ght to. fourteen
Modul ati on) denodul ating process and an error-correcting process by CIRC
(Cross Interl eave Reed- Sol onon Code) on a signal outputted fromthe RF

si gnal , Fig. 2 shows the control ldperaBi6fiessf nghei r&yister05.
The CD-ROM drive device 100 includes a CD-ROM decoder 107 for effecting a

descranbl i BRI A Ad Whdd 86 90 L1 hORiE 5G| P BROCEESK BOT. ON
data outputted fromthe CD decoder 106 to thereby obtain data for a

CD-ROM A RAM (I gRdeMtnaesa%s1 0EAR #r dORoURLL St iRe $9iieticomEPS Y1607
executing the aforenmentioned processes is electrically connected to the
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



CD- ROM decoder 107. The CD-ROM drive device 100 has an SCSI ( Snal
Computer SystemlInterface)/buffer controller 109 for transferring the
CD- ROM data outputted fromthe CD-ROM decoder 107 to a host conputer
through a RAM 110 used as a buffer nenory, receiving a comand fromthe
host conputer and supplying it to a system controller. The CD- ROM
drive device 100 includes a focus/trackf8g servo control circuit 111 for
effecting focus servo control and tracking servo control on the optical

pi ck-up control 103, based on the focus error signal EF and the tracking
error signal ET outputted fromthe RF anplifier unit 104, a feed servo

SEQELS'Iaﬁ%}rl% tf#“@%fﬁ%&%%% bt SRR oql S Enkbiaypickiked ey
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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 firxrst 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



have been recorded on headers of respective blocks of the CD-ROM data, for
exanple. The address information- is extracted from the CD-ROM data by the
CD- ROM decoder 107. Further, CLV (Constant Linear Velocity) control of the
spindle notor 102 is performed so that the Iength of a frame synchroni zing
portion longest in bit is neasured and the neasured | ength becones a

reference tine |length (any of standard, gguadrupl e and sextupl e

different fromeach other). Qperations of the servo control

speeds
circuits 111

through 113 are controlled by a nmechanical controller 114 having a CPU.
The CD-ROM drive device 100 has a systemcontroller 115 for controlling
the entire operation of the system The system controller 115 has a CPU.
The CD- ROMugefdvandevhere fore taackific @swocospanadoET198bsegrenadnparity t he

| evel of the tracking error signal ET with upper and |ower threshold

val ues i ndiféatierdngf Rrepeeds: erthirdl hpandeeed tyrapsmiitted t Sheorghr e
output to the nechanical controller 114, and a w ndow conparator 117 for
conpari ng &Re-pReFefidtes, chntussidsi §RaexaNplei o f thpdermed vohdrfinseshol d

val ues indicative of a predeterm ned range and supplying Its

conpar ed

out put to bieedesexrdkiachlindtetaller 114. As will be described later in the

present enbodi nent, whether or not the

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 eccentric 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



di sk 101 is of an eccentric disk or a mass eccentric di sk upon nounting
the disk 101, is identified based on the conpared outputs of the w ndow
conparators 116 and 117. It is thereafter

19 i dentified whether external vibrations or inpact above a

predeterm ned | evel . The tracking error signal ET and control signal
DMO may be-directly supplied to the mgghanical controller 114 wi thout

t hrough the wi ndow conparators 116 and 117. In the CD-ROM drive

device 100, a disk rotating unit having the spindle notor 102 for rotating
the disk 101 and the optical pick-up unit 103 for reproducing data from
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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 outp\;tted 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



as to escape froma frequency based on the nunber of revolutions to be
used. The operation of the CD-ROM drive device 100 shown in Fig. 1
wi |l next be descri bed. Wien a read command is transferred from

t he. host conmputer, the systemcontroller 115 controls the servo control
circuits 111 and 112 through the nechanical controller 114 to shift the
optical pick-up unit 103 to a target addggss position of a track on the

di sk 101 by reference to the aforenentioned bl ock address information.
According to the target address position, the reproduce

20 RF signal reproduced by the optical pick-up unit 103 is subjected to

the process such as waveform equalization hy the RFE siogr&%&gproce sin
circuit 1o5§th%lqﬂ&%%“§f&ple}%‘& ith ) 1560~ b dettFE 106
effects an EFM nodul ating process or.a rror-corre ii?‘%i}?r ocess. on
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out put 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 eccentricity 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 error 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



data of the CD decoder 106 is supplied to the CD- ROM decoder 107, where a
descranbi ng process, an error detecting and correcting process and the
|i ke are effected on the data to thereby obtain CD-ROM data. Thereafter,
the COOROM data is transferred to the host conputer through the RAM 110 as
the buffer menory in predetermined timng under the control of the
SCSI/buffer controller 109. Upogsnount i ng the disk 101, the CD- ROV
drive device 100 shown in Fig. 1 rotates the disk 101 at the sextuple
speed and identifies or determnes in this condition whether or not the

di sk 101 corresponds to the eccentric disk or mass eccentric disk. Now,

the termeccentric disk is a disk in mhlch<§he ce ter of a center @g&e
t hereof coFfdiPFeSNHNIP PrEVEST Wl BRCe AR ?:etrﬁ%‘? 9 §E0% §EBREAT but

does 101 COIGHS il 15, STl LSRR b s L ket 12°
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that the dltsrkaclkollngd %ersronro ts:.gnal 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



21 correspond to the eccentric disk or the mass eccentric di sk,
pl ayback speed is set to the sextuple speed. On the other
disk 101 is found to be the eccentric disk or

pl ayback speed is set to the quadruple speed other than the sextuple

speed.

pl ayback speed reaches about the sextup?® speed if the disk

This is because there is a possibility that when the

t he
hand, when the
the mass eccentric di sk,

t he

101 is of the

mass eccentric disk, a self-induced vibration is produced so that tracking
control on the optical pick-up wunit 103 falls into difficulties, whereby

data will

resonance ok ided GrPEnifcal BEHERLAL BRYRLEEHRRINACR it ikasad Unigniand

not be reproduced satisfactorily fromthe disk 101. The

the base unit holder is set so as to sufficiently attenuate the resonance

poi nt of thes WA Adiih SN YR 1 PArt 19 a9 ctd brd8hekh £Q e Not

to escape fromthe frequency based on the nunber of revolutions to be
used.  Thi érwiﬁegs Fife €23dKkAng éFeos Yifgrdidnead yupheibatdy drawaridy the

pl ayback speed an

prevent the self-induced vibration to the outside

through thgaiinfthdiQfugh a preampti ENEE. 138£T£ sled t2hPP33) i idahdheded f the

pl ayback

speed is high and the nunmber of revolutions of the disk 101
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



I ncreases 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 fromthe disk 101.
22 Fig. 2 shows the control operation of the system controller
115 at the tine of the nounting of the disk 101. When the disk 101

Is first nounted, the systemcontroller 29115 reads TOC (Tabl e of Contents)
informati on 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 predeterm ned

agdress POSL 90 TR it Boeliol bR s ror MG (0SS VAR
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predeterm rfe%haa%d:{ceasls coofntargffé:# 101n4 tt ero%g%( al(l%w-b%stshiﬁlter 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 made of a case in which 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



case, the predeterm ned address position at which the disk 101 is in the

held state, will be defined as. an address position, e.g., O mnute, 2
seconds and 0 block on the inner periphery side at which the nunber of
revol utions of the disk 101. increases. Next, in Step ST3, the

systemcontroller 115 identifies or determ nes whether the disk 101
corresponds to the eccentric disk or t88 nass eccentric disk. Wien it is
determ ned 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 conpleted. On the other hand, when the disk

101 is foung LeolecRld Ber thhe €réedidik Q01 and the optical pick=-up unit
23 di sk or the nass eccentric disk in Step ST4, the playback speed is

The dot ermiiat | on i dont T ast o T SPen e e B T her or mae e

di sk 101 i gy Pracker eAlEne adddles¥y 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 system controller 11S5.

| 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



the mass eccentric disk, is performed according to (1) whether or not the
| evel of the tracking error signal ET during a period except for a
track-junp period falls within the predeterm ned range, (2) whether or not
the track-junp period is constant, (3) whether or not the address position
where the optical pick-up unit 103 is located, is constant after its track
junp, and (4) whether or not the |evel qof the control signal DMO of the
spindle notor 102 falls within the predeterm ned range. That is, its
identification is perforned according to all the method of (1) through
(4). Wien it is determned that the disk 101 is of either the eccentric
di sk or the mass eccentric disk according to any of (1) through (4), the
di sk 101 i sncdet addrasd pasitonPlder Ondhacotherikandswhen e opddsal
eccentric disk. A description will first be made of the case in
whi ch  whephek-vp wwit (13 dsgklacad iin an addyess PosiddemPPic(geeEidmr the
mass eccentric disk, is identified by the tracking error signal ET
exi sting dd)ioy the farther dgrner side chethesrddresspopiion AD2, the Even
in the case of the use of the tracking error signal ET, there are two
cases: wheepptikalt Packi-ngp singitall OST jiwnpd cate the track at a time tl2

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



24 used and where the tracking error signal ET subsequent to its
filtering process, which has been transmtted through a |owpass filter,
is used. An exanple of the former will first be described in detail.

Fig. 4 shows a tracking error signal ET at the tine that the disk 101 is
of a normal disk other than the eccentric disk or the mass eccentric disk.
A | evel range La of the tracking error 3 gnal ET existing during a period
other than a track-junp period, is narrow. In contrast with this, Fig. 5
shows a tracking error signal ET at the tine that the disk 101 is either
the eccentric disk or the mass eccentric disk. A level range Lb of the

tracking erg s 5jnal aFLce 5 0. A O9e foRCELR ahliered Nae acbgckyl ump

peri od, becones broad. ecause when the disk 101 I1s o

eccentric %&Qlt%défpkﬁgegﬁghggg LB oROSigli.on of the optical pick up
0 the tTac

unit 103 wi respect on the disk 101 becones great. This is

al so because when gine ghgksiOdsis cehettrgi?csﬁﬁaf b €he Ypithd % motor

sel f-induced vibrati'on occurs and t 01 and the optical pick-up
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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



with respect to the track on the disk 101 becones great. It is
therefore possible to identify whether the disk 101 is of the eccentric
di sk or the nass eccentric disk, according to whether the |Ievel of the
tracking error signal ET existing during the period other than the

track-junp period 26 falls within
the predeternined range. That is, when 8Be |level of the tracking error
signal ET exceeds the predeterm ned range, it is identified that the disk
101 is of the mass eccentric disk. 1In the present enbodinent, this

identification is performed by the nmechanical controller 114 based on the

af or ement i gggd ; %O'Qiare%.%d‘g%# Ritte O L0 4 BURYSKOBRANEunbbl sncthal sdtk | €1

i nformati on about the I |cat|on Is supplied to the system control | er

115. %
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error to the filtering process is used for t

detection @fud Of taeCEPiRlte Hoto Ll 0t IS Ri B RS brbBetehined 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 i14 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 bf 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,



“Various noi se conponents are mxed into the tracking error signal ET
outputted fromthe RF signal processing circuit 105 as well as signal
conponents associated with the eccentricity or mass eccentricity of the

di sk. According to various experinents, it was confirned that a tracking
error signal FMO subjected to a suitable filtering would have an

anplitude val ue corresponding to the anB4nt of eccentricity of the disk or
t he amount of mass eccentricity of the disk and the correlation between

t he amount of eccentricity of the disk and the amount of mass eccentricity
of the di sk appeared well . Fig. 6 is a waveform chart show ng the
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at a given 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



Fig. 7 is a characteristic diagramsimlar to that shown in Fig. 6 at the
time that the anmpbunt of mass eccentricity is 0.2gcm Since the anpunt of
mass eccentricity is small in this case, the correlation between the nass
eccentricity and the waveformis low Fig. 8 is a characteristic diagram
at the tine that the anount of mass eccentricity is 0.388gcm Fig. 9 is a
characteristic diagramat the tine that3%he anount of nmss eccentricity is
Q. 606gcm Wien the anpunt of mass eccentricity reaches about 0. 6gcm the
correlation between the nmass eccentricity and the waveformis strongly
devel oped in the waveform of the tracking error signal FMO Accordingly,
t he anmount 0 GG f ' 3 0. m
Shoun 1 F oS BEE A B o o e e N e &
signal wavgfprmin which the correlation is stronger, is obtained.
Thus, the use of the tracking error signal FMO subjected to the suitable
filtering proce |1 # HQ@&E' j cat i o] ma
eccentricity or zi%%ﬁt r?}g?t y%o%%%ttﬁ‘tgq dis aésé%:%@npaérlfe]d %\/lt'u %Etthe%?aseu}en
whi ch the LsCl r,ec FoRAY e | Svhfleptd 4
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based on t rackin error signal ET subjected to no filtering.
shows the tracking error signal ET exceeds a predetermined range, the

12

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
occufs, 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 ox not the external vibration
ox impact of the predetermined level or more occurs, is

performed as a sextuple speed playback hold state at intervals



27 rel ati onshi p between unbal ance and a tracking error signal FMO at
the time that a |l arge nunber of disks to be detected are wused. It is
understood fromFig. 12 that the anplitude of the tracking error signal
FMO becomes great in proportion to the anount of unbal ance as linearly
shown in the draw ng. " Specific exanples of the filtering process
effected on the tracking error signal 3T will hereinafter be described.
Fig. 13 shows a first enbodi ment thereof. A tracking error signal ET
outputted froma RF signal processing circuit 105 is supplied to a
tracking servo control circuit 1I1 and a |lowpass filter 129 where a
predet er m ab | : ; fErf cysof the
| ow- pas fiﬁ%gr&%&@%ﬂﬁ? 524 i%%ég%ggfdi%%e t‘(’)n?f% %%a%ﬁ e 57 ned
as the st f teGhi .61 di ba e
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twice theit rotation requencil es Is selected as a
cut-of f Treaueney chdlfitle MXHEd - 1evel or more has occurred, and the

playback speed is set to the gquadruple 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,



A tracking error signal FMD whose high frequency has been cut off, is
supplied to a nechanical controller 114 where the eccentricity of the disk
or the unbal ance thereof is determ ned. The wi ndow conparator 116 shown in
Fig. 1 can be provided as needed. Fig. 14 shows an exanpl e using
an equal i zer out put 28 provi ded
within a tracking servo control circuit3gll. Only its fragnentary
conponent is partly extracted.- and shown in the drawi ng. The

t racki ngerrorsignal ETi ssuppl i edtoatracking coil TC through a preanplifier
130, a switch 131, an equalizer anplifier 132 and a power anplifier 133.
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signal TROd%%rsr 1o ogg(i:g etgréztx]etﬁ)eljtrplﬁjl&)er of revolutions to be used, as
described above, the self-induced vibration can be prevented
from being transmitted to the outside through the insulator.
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 is 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.



of the equalizer anplifier 132 is supplied to a thread servo contro
circuit 112. The thread servo control circuit 112 is conposed of an
equal i zer anplifier 140 and a power anplifier 141. The equalizer anplifier
140 is supplied with a command signal issued fromthe nechani cal
controller 114 as well as wth the tracking error signal TRO to perform
control for shifting the optical pick-@38 unit 103 in a desired direction.
A portion of the tracking error signal TRO supplied to the equalizer
anplifier 140 is supplied to the lowpass filter 129 where a tracking
error signal FMOrelated to the eccentricity or unbal ance of the disk is

extracted. The [, '&Qfo%réu@nti'cﬂ-[% eﬁﬁ’@dih\ehect&sﬂe beellehitefhént Son

supplied to the nmechanical control A configuration shown

in Fig 15 | Ofhe CpD-ROM drlve device 100 capable of29
Fig. 13. Ar?agluta%%?géwaof O%bn eqﬁal |Dzer anplifier 140 provided wthin the

thread servq e | ol | er
114 through ﬁaﬁ%a%s t%irzltl]tg%'sggigﬁﬁld, quilripte SFeAtubAle SHRLLC

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,qpadruple,sextupleandoctuplespeeds,forexample,
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 eitﬁer 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



tracking error signal FMO Figs. 16 through 19 are respectively
characteristic diagrans of the tracking error signal FMO subjected to the
filtering in Fig. 15. A cut-off frequency of the lowpass filter 129
slightly varies according to a playback speed to be detected. When the

pl ayback speed to be detected ranges froma quadruple to an octuple
speeds, a range of 100 Hz to 150 Hz is89elected as the cut-off frequency
of the lowpass filter 129. A description will next be nmade of a
case in which whether or not the disk 101 is of an eccentric disk or an
unbal ance disk, can be identified according to an interval of a track
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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.



30 IS produced so that the disk 101 and the optical pick-up unit 103

vi brate. Therefore, the optical pick-up unit 103 is not properly placed in
t he address position AD2 of the imrediately preceding track with respect
to the address position AD1 in the same nanner as the eccentric disk after
the optical pick-up unit 103 has track-junped in the holding state.
Therefore, whether or not the disk 10140s of the eccentric disk or the
unbal ance di sk, can be identified according to whether or not the address
position where the optical pick-up unit 103 is |ocated after the optical

pi ck-up wunit 103 has track-junped. That is, when the address position of

the optical pickaeRodiinglO%caf t8e hp¥eBentr agkveHuped, |ehenotitixed, it
is identified that the di'sk 101 is either the -eccentric disk or the

unbal ance qlitdemindd tHEr PFIRS i sk ETH QS NBDEhet Nilse | sletéhfcat 808k 6
carried out by the mechanical controller 114 based on a subcode address

extract ed ¢y uhba 1@ eaeer! id P stateUihR@iich aNB2sRREhapedbpetot8eng -
i.dentification is supplied to the systemcontroller 115.
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'mate;ial
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



Fig. 16A typically illustrates a tracking error signal ET at the tine that
the disk 101 is either the eccentric disk or unbalance di sk. Wen 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 ADlL at a tine tl, the
optical pick-up wunit 103 is innediatel¥'controlled to junp over the inner
peri phery side by two tracks at a tine b so as to be pl aced

31 in an address position AD2. On the other hand, when the opti cal

pi ck-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 j unps tiverefdwe tpaskibleatbi Meskska tdie Wnflhudhee teickhésekepiaduced
fromthe address position AD4 to the address position AD2. Thus, when the
di sk 101 isilsfatide eccampact of skherpirbactobnlinedeldivell, oz hiabler] omp

interval changes. In contrast with Fig. | 6A, Fig. 16B typically
shows a tthekragoeding angnzkpkddaicinke operatiais t he di sk 101 is not
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.



the eccentric disk or the unbal ance disk. Since, in this case, the optical
pi ck-up unit 103 is always located in an address position AD2 after it has
junped over the track, a track junp interval beconmes constant. I t
is therefore possible to identify whether the disk 101 is of either the
eccentric disk or the unbal ance disk, according to whether the track junp
interval is constant. That 1is, when thetZrack junp interval is unfixed, it
is identified that the disk 101 is either the eccentric disk or the

unbal ance disk. In the present enbodinent, this identification is_m
performed by the nmechanical controller 114 that control ac
Furt her, iqﬁglﬁqt Q 989 e identification is suppl Hl
control | er é &L é?d££0r|pt|on wi |l next be nade*o c ”
whet her or not the disk 101 is of either the eccentric dISk or the

32 unbal ance di sk can be identified according to the control signal DMO
of the spindle mu0r A04i sk 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



Fig. 17B shows a control signal DMO of the spindle notor 102 at the tine
that the disk 101 is a general disk other than the eccentric disk or the
unbal ance disk. A level range of the control signal DMOis narrow. Fig.
17A illustrates a tracking error signal ET in that case. I n
contrast with Fig. 17B, Fig. 18B shows a control signal DMO of the spindle
nmotor 102 at the tine that the disk 1043is an eccentric di sk whose
eccentricity is 210pm A level range of the control signal DMO becones
broad. Fig. 18A shows a tracking error signal ET in that case. Fig. 19B
illustrates a control signal DMO of the spindle notor 102 at the time that

the disk lglarsceéribeiunbd sada ®asle vhiltavel range 3 m"ﬁ”l"imt"m gnal
DMO becones broad in the same manner as the eccentri mmshows
a tracking error signal ET in that case. This i s “betaute he

spindle notor 102 is little accelerated or decel erated when the general

disk is at hold =andaugpskreketeedediaki adcovdihgatovednaind  genrirdinli sk
is of either the eccentric disk or the unbal ance di sk, the spindle notor

102 i s not sagaaaggkuallfsq;r;m@ﬁlahlt@em& aelpdes} he release rotation, so
that the spindle notor 102 is frequently accelerated or decel erated.
It is therefore pgsghhlelével dritidriminiied feanish€odi d&termining 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 a2 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



33 101 is of either the eccentric disk or the unbal ance disk, according
to whether or not the Ievel of the control signal DM) of the spindle notor
102 falls within a predeterm ned range. That is, when the |evel of the
control signal DMO exceeds the predetermi ned range, -the disk 101 is
identified as either the eccentric dis%4or t he unbal tmafk. I'n the

present enbodinent, this identificatioh is perfornme ,ﬂHMHWi I
controller 114 based on the conpared output of the a A deow

conparator 117. Information about the identification is suppl led®td the
system control | er 115. Even if the tracking error signals ET are
not differdetermbning meahevehethageseidndbakhsbaned neCoRGVAT medigem 17A
t hrough 19A where the disk 101 is of the general disk and either the
eccentric ©fskivherhanupbgeatddcdiddisk e atomnAlanghdsskpVO of the
spindle notor 102 in the respective drawings are so different in |evel
range from one anot her. Therefore, even when the disk 101 cannot be

identified as either the eccentric disk or the unbal ance di sk according to
whet her or not th®. |Bvw@isk 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



of the tracking error signal ET falls within the predeterm ned range,
there maybe cases in which the disk 101 can be identified as either the
eccentric disk or the unbal ance di sk according to whether the |evel of the
control signal DVMD of the spindle nmotor 102 falls within the predeterm ned

range. Reversely, a nethod of identifying whether or not the disk
101 is of either the eccentric disk or e unbal ance di sk, '
34 according to whether or not the |evel of the control signal DMO of

the spindle notor 102 falls within the predeterm ned range, is not
applicable to the spindle notor 102 controlled at a given angul ar speed.

I n the abotRedggsulpt bfndetbimihatiohhiogdssaid (s)grid Aughel EBtdmsinioyn t he
case in which it is determ ned whether or not the disk 101 is of either

t he eccent meandi @ke@hetthgatidbdl akeshageskretovding, médtundente ftigatim nmay
be carried out by only sonme selected fromthe nethods -of ~(-1)--t-hr-ough..(4)..

Wien the iedeRhitidientdidk icr et wEsd Damed dyskbe net hods, ,*"!"cmm’ 'i’ﬂﬂl’jmm

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



It iIs unnecessary to set the hold state in Step ST2 of a flowhart shown
in Fig. 2. That is, the nethods 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 unbal ance di sk upgn nounting the di'sk

101 thereto and the playback speed is 46t to the sextu uﬂwﬂﬂ#mu”u&m,
determ ned or identified whether or not an external vib of
~a predetermned |l evel or nore exists in a state in which the di sk 701 *has
been rotated after its setting. Wen it is determned that the external

vibration QoivRACE:PEuY BndhIHEdTsBeY ol EHPr&I cHRERIARE 8n & ut
pl ayback speed is set to the quadruple speed other than the sextuple

speed.  ThigodirRECAUSE Ehe é&daﬂzee ahphhelelrabtza%l%pmfta&n&ébeo
sextuple speed to the quadruple speed can | essen the influence of the

35 ext erdie e 0T F QN ©7 1 N"Pash1 0bat B8 Bhedet8ilpRsd lFautleror nOre.

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.



When the external vibration or inpact of the predetermined |evel or nore
now occurs, the level of the tracking error signal ET exceeds a

predeterm ned range, the interval of the track junp in the hold state is
not fixed and the address position of the optical pictk=up-unit-103.after

its track junp is not fixed, in the sagg manner aS\m | lis
of either the eccentric disk or the unbalance di sk. ﬂmm&ﬂﬁmgael of
the control signal DMD of the spindle notor 102 excéeds the rm ned
range. Thus, the identification as to whether or not the external
vibration or inpact of the predetermned |evel K or nore occurs, .is .
performed in acchbfdahc@lekiBrive €e¥lce3OeFIne 150 (L3 FeMhieRtiRo
above or by sone selected fromthe methods, Furt her, the

i dent i fi casPdR &4 Sto AURINGFUIFNIRA BRAS IREINAPSvi bration or inpact of

the predetermned |l evel or nmore occurs, is perforned wh t he ROM dri ve
device is not subPplAcHEARENEPRLOREEL ’f‘?é’rﬁatdné"ng tcﬁ?rg&lé?a%nd i's
pl aced in a standby state and when it is supgl led with %he ead_ . conmand
fromthe héFRKBIMRS aN@xpl A edddressp| RYPAEACE A% the immedjatetNe
CD-ROM drive device is in the standby state,  the identification as to

whet her or PF&cadid e tirack eagh time §aigr heapacrngs tRc2 predekernieed| evel

or nore occurs, is performed as a sextuple speed fl ayback hold state at
i nterval s 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 'tlrack—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



36 of constant tines, for exanple. The vibration or inpact is not
necessarily limted to a continuous one. Therefore, even if it is first
identified that the external vibration or inpact of the predeterm ned

| evel or nore has occurred, and the playback speed is set-to-the.quadruple

speed, when it is identified fromits _subsequent identijidgasin t hat
the external vibration or inpact of théspredeterm' ned IeVE,‘"ﬂimWiww 'ﬂﬂ!’
not occur, the playback speed is set to the sextuple speed =*agai Ny ’
pl ayback speed is set to the quadruple speed, the identification as to
whet her or not the external vibration or inpact of the predeterm ned |evel

or nore isyRetnhBer tREMBEvelNofhe tabask &tvdL.signal indicdtievereseant
enbodi ment as descri bed above, since the resonance point fO of the

i nsul at or pBYAtEEnagisplabBhedt dRiiidheld! vebatibe tsetruack anddie base
unit holder is set so as to sufficiently attenuate the resonance point
of the Vi bgakkoBheRpRAAGEEd Sdikg OheHiAmMD FA 1N vri t 9 ha ppricdetRiratined
range, 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 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



can be mmintai ned agai nst the external vibration or inpact. In the
present enbodi nent, when it is distinguished upon disk nmounting whether or
not the disk .101 is of either the eccentric disk or the unbal ance di sk
and when it is determned that the disk 101 is either the eccentric disk
or the unbal ance disk, the playback speed is set to the quadruple speed

other than the sextuple speed. herefore, even i-f-t-he-disk--101l. is__
of the unbal ance di sk,

generation of the self-induced vibration is controlled up’c’"ﬂlﬂ@ﬂugmmm
Even if the resonance point fO of the insulator does not €sGa

nunber of gaugkytwads to be used, as described above, the self-induced
vibration can be prevented frombeing transmtted to the outside through
the insulator. Saié dihskotistimgeishinghreams fdistdingdi shés daoedion
controlled even if the disk 101 is of the unbal ance disk, the tracking
control of thee mgsilted pifcldatemuinatiish bbyorsssi katyacksjumpatimzevaln be
reproduced fromthe disk 101 satisfactorily.

deternining means and said signal level determining means

whether said disk-shaped recording medium is either an

eccentric disk or an uhbalance 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 controlliné
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



Since the playback speed is set to the quadrupl e speed when

t he disk 101

Is of the eccentric disk, the tracking control of the optical pick-up unit

103 becones easy and the reproduction of data fromthe disk
performed satisfactorily. In the present enbodi nent,

101 can be
even when it

I's determ ned wupon nounting of the dis hat the disk 101 is not either

the eccentric disk or the unbal ance di sk and the playback speed ‘is set to
the sextuple speed, it is determ ned whether or not the external vibration
or inpact of the predeterm ned level or nmore. Wen it is deternined that—-

the external vibration or inpact of the predeterm ned ”mlmjmmmn

pl ayback spagentsiccdisly eneayanPapracepeddkot her tha
speed. Therefore, the influence of the external vibration &r Fnphcts

the predeterm ned | evel on the playback operation can be | essened.

38

In the aforenentioned enbodi ment, the present .inventjon ,
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
determiniﬁg means and said first and second signal level

determining means whether said disk-shaped recording medium



can be applied to the CD-ROM drive device 100 capable of reproducing data
at the standard, quadruple or sextuple speed. However, the present

i nvention can be further applied even to a CD-ROM drive device capabl e of
reproduci ng data even at speeds such as octuple, dodecupl €y -....Speeds.

In this case, the determination as to %\tet her or not |oned
disk 101 is of either the eccentric di or the unbal 'mﬁ
determ nation as to whether the external vibration or | ﬁpac
predeterm ned | evel occurs, are successively perforned fromthe maxi mim
speed and the set val ues for t he pl ayback speed nmay be set |ow
successi vely.either an| actkeat@hcRAiskr ore adewinbalenssdh | DE. data at the
standard, quadruple, sextuple and octuple speeds, for exanple, it is first
di sti ngui shed 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 which the Adbitsk idrires rdeviege eieoniling tie datiapile sibeseinmen
it is determned that the disk 101 is not either the eccentric disk or
the unbal ass@dddikk dhsetdngpisiidrapamans gwmludeshe octuple speed. On the
other hand, when the disk 101 is determned to be either the eccentric
disk or the unbalkekd mgans for jaenteallidg sedcnbeadhsohthabrsaid hars di sk
101 is either the eccentric disk or the unbalance disk in a state in which
the data i trbeknjumps 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 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



reproduced at the sextuple speed. Wien it is determ ned that

39 the disk 101 is not either the eccentric disk or the unbalance di sk,
t he pl ayback speed is set to the sextuple speed. On the other hand, when_._
it is determined that the disk 101 is of either the eccentri¢ disk or the

unbal ance di sk, the playback speed is sg% to the quadru Imﬂﬂmllmlmn“]
The pl ayback speed may be successively s to a high pl gu ;

the case of the quadruple speed, sextuple speed, octuple &peed," t&nfol d
speed, ... contrary perfectly to the above description. The

af orenmenti oned enbodi ment has described the wutilization of the tracking
error si gnafleEgrminingemecansewhetherhsafidcdsskrsbapedgngcorERing megd un t
can be distinguished in the sane nanner as described above whet her or not
the disk 108 estbereppheccendrdscahitsk onliagk wibalanemiddl skee di sk and
whet her the external vibration or inpact of the predetermned |evel or
nore occurs.

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
speed 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



-

In the above-descri bed enbodi nent, the present invention is applied to the
CD-ROM drive device 100. It is however needless to say that the present

i nvention can be applied to an optical disk drive device capabl e of
recording and reproducing data, such as a CD-R drive device, a

magnet o-opti cal disk drive device, a dig%;al video di sk drive device, and
a mni-disk drive device, and even to a gnetic disk drive device such as
a hard disk in the same manner as described above.

40 According to the present invention, when it 15 "déeterm ned that

the disk is of either the eccentric disk or the unbal anﬁ"umml""l e
i n whi ch aaddshpshapeembecarding nmediumis being rotate ”ﬂ“r ,
predeterm ned speed, its rotational speed is |owered. Aftefnatively, when
it is determned that the disk is not either the eccentric disk or the
unbal ance disk in a state in which the disk-shaped recording nediumis
bei ng rotated, it20rcAadiskarispedeéviice accoxdddg 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.predetenmihed
address 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



Therefore, when the disk corresponds to the unbal ance disk, the generation
of the self-induced vibration can be restrained upon recording and
reproduction and the vibration transmtted to the outside can be | essened.
Further, the recording and reproducing operations can be-perforned--

satisfactorily. The resonance point of glﬂe danpi ng materi
between the base unit and the base unit”'hol der can be ﬂmmmmn "m"!
sufficiently attenuate the resonance point of the vi brat|0n ehar aot ersi s

of the base unit and so as not to escape fromthe frequency based on the
nunber of revolutions to be wused, thus it is possible to maintain high

per f or mandw: zanjed 1P iheesxadr dekeviinanigomegns mhather the extpspalt is
determned in a state in which the disk- shaped recording nediumis being
rotated atvibmatpreniereinbact of gdwmipredeteenisedidevehorRogenarcursrat i on
or inpact of the predetermned |evel or nore has occurred, the rotational

speed of the disk-shaped recording nediumis reduced. It is
41

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



therefore possible to |l essen the influence of the external vibration or
| npact of the predeterm ned |evel or higher on the recording and

repr oduci ng operati ons. Wil e the present invention has been
described with

reference to the illustrative enbodi ments, this description

s not intended to be construed in a Iilgisti ng sense. Vari

S
of the illustrative enbodi nents, as wel " as other enbodi mﬂmmﬂﬂmmuﬂn

i nventi on,

Wil |

be apparent to those skilled in the art on ré&feferdce’to”

this description. It is therefore contenplated that the appended cl ains
w || cover any such nodifications or enbodinents as fall within the true

scope of

distiipgayitshes based on the result of determinatiompy sajdyr]

1. A disk drive device having a base unit provided with a disk rotating
uni t havi ngignsdi havelndeberuspipgineang whetdiax thgapsberaadraibiea wbem um
and with a head for accessing data

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



i n the di sk-shaped recording nedium said base unit being nounted to a
base unit hol der through a danpi ng nenber, conprising: rot ati onal
speed control neans for controlling the rotation of said spindle notor to
thereby control a rotational speed of said disk-shaped recording-nedium.to_

a set val ue; di sk di stingui shi ngggeans for determ ni |
I n which said disk-shaped recording nmediumis being rotat gu@m’mglﬂﬂﬂﬂzgﬁﬂ
di sk-shaped recording nmediumis an eccentric disk or an unbakance -
and rotational speed setting neans for, when said disk

di stingui shing neans has determ ned said di sk-shaped recordin medji um as
the eccent fF¥1gLsR28r eFRRr FHbanahckoHRLRI iFeanstid% fQMiRg & Wdacking

di sk- shaped recor di ng]dmadi umis being rotated at a first rotatiqnal speed,

changi ng s&rg°%ctignatdnddcatdsenf 2 PesitioRdisplacerRenthaf sadf herdfir st

rot ati onal sgeed. . 2. A disk drive device agcordi ng to claiml,
wherein arPéebn¥fc&opsiaid (S’flss‘%'lﬂ"ad%ﬁf:gi’fﬁ)c g MALPR, sBNgs t o
sufficiently attenuate a re onance_gol nt jo_f a vibration
sald second step distingulshes 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



43 [err] 3. A disk drive device according to claim1, wherein
sai d di sk di stinguishing neans incl udes, signal |evel determ ning

“nmeans for determ ning whether the |level of a tracking error signal

i ndicative of a position displacenent of said head relatiwve_to.a track on

said disk-shaped recording nediumfall gmithin a pred ' nge, and
sai d di sk di stinguishing neans di stingui shes based on B\L@ﬂﬂﬂ’ gﬂ[’ Iﬂm
determ nation by said signal |evel determ ning neans L-

*

di sk-shaped recording nediumis either an eccentric disk or an unbal ance

di sk. recoshirly U B! Wl A6 AREAHILO BLG PR do MREERLD 2321 ¢

di sk distinQU|§h| neans’ |'nct udes, I'ng "said

med at el O BERg PR ek P RN e fe A REa AN KbRBCRnS e r e

address poslt}Qfy L tRe;LEREY, Ah A & 4LTl FIAPE LSEQ U RT s TR LY uANd

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 second 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 eccent;ric 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



track-junp interval determ ning neans for determning whether the interval

of said track junp is constant, and sai d di sk di stinguishing neans
di stingui shes based on the result of determ nation by said track-junp
i nt erval [err] det erm ni ng nmeans whet her sai d disk-shaped.. .__

recording nmedium is either an eccentri csgli sk or an unba |
5. A disk drive device according to claim1, wherein saiﬂﬂmﬁlmﬁnumlmu
di stingui shing nmeans i ncl udes, hol d neans for conth d
so that said head track-junps over an address position of the imediately
preceding track each time said head cones to a predeterm ned address
position of the tradiiorad ssiiep dok -satdday theor@tafionad smeath@f said
address position determ ning neans for determ ning whether the_address
posi ti on whaigksahadpkdadeaondigw gaediwmr tohaisrrandckofakpenali speed
constant, and

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.



sai d di sk distinguishing neans distingui shes based on the result of
determ nation by said address position determ ning neans whet her said

di sk-shaped recording medium is either an eccentric disk or an unbal ance
di sk. 6. A disk drive device according to claim1l,~wheréin Ssaid

di sk di stingui shing neans incl udes, 59 signal | evel) I1 INi ns
for determ ning whether the level of a spindle notor c “ mm‘mummn
controlling the rotation of said spindle notor falls witthifA a+ * 35 *

predeterm ned range, and sai d di sk distinguishing neans
di stingui shes bas on . . 4 t he result
of deternination g‘\%'seﬁ Fshpdiof SREEIRI 2 n’f‘?ﬁﬁbm?@éﬁpﬁﬁat REr asgil&?‘

g'eg,kcghggggg,gfgg%&%g?%g& § 40N Ah 29, Werein said setolld® sty Ve

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.



sai d di sk distinguishing neans includes filtering neans and said spindle
notor control signal is a signal obtained by filtering the tracking error
signal indicative of the position displacenent of said head relative to
the track on said disk-shaped recordin% medi um by said filtering neans.

8. A disk drive device according to claP® 7, wherein said filtering neans
is a | ow pasPISK DRIVEUDEVIIEE WNDhMEREODt O&c BERGINGr 8OTATJONAL SPEED 9.
A disk drive device according to claifggreyerein said filtering neans is
a lowpass filter and said tracking error signal is supplied to an

equal i zer anplifier provi degpsyRkABTNOR fHBCHBISOLOSURR control circuit from

which its output is supplied to said |owpass filter. 10. A disk
drive device accondnRgtiond Brdhifevhedctd thbttliidecarad d@sdived A
| ow- pass filter, and said tracking error signal is supplied to

equal i zer g idd BFSTHASPECAGY BhYt PeRYEERE1 WiBrAtaohEa@kidNAnPRAIMO is
maintained. Further, data 1is recorded and reproduced
satisfactorily.

A CD-ROM drive device is provided which is capable of
reproducing data at a standard speed, a quadruple speed and
a sextuple speed. When a disk is mounted to the CD-ROM drive
device, TOC information is read in a playback state at the
standard speed (ST1l). Next, the disk is placed in a playback
state at the sextuple speed and is set to a state held at a
predetermined address position (ST2). It is distinguished
using a tracking error signal, a control signal for a spindle
motor, etc. whether the disk is either an eccentric disk or
anunbalance disk (ST3). When the disk is foundnot tobe either
the eccentric disk or the unbalance disk, a playback speed is
set to the sextuple speed. On the other hand, when the disk
is found to be either the eccentric disk or the unbalance disk,
the playback speed is set to the quadruple speed. When the
disk is found to be the unbalance disk, the playback speed is
reduced to restrain the generatién of self-induced vibrations
at reproduction.

FIGURE 2



control circuit and a thread servo control circuit and an output produced
fromthe equalizer anplifier of said thread servo control circuit is
supplied to said | ow pass filter. 11. A disk drive device
according to claim1l, wherein said disk distinguishing neans includes,
hol d nmeans for controlling said head so that said head track-junps over an
address position of the imedi ately preceding track each tinme said head
comes to a predeternined address pogi/hgon of the track on said di sk-shaped
recording medium track-junp |nterval determnining neans for

| of said track junp is constant, and

determ ning whether the |
signal |evel determ ning or determ ning whether the IeveI of a
tracking error signal ind of a position displacenent of said head
relative to a track on sa §§ k- shaped recording nediumfalls within a
pr edet er m ned rangé’durl.g . nterval other than said track-junp
interval, and — g§aid ﬁ sk di stingui shing neans distingui shes based
on o
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the results of determnation by said track-junp interval determ ning neans
and said signal |evel determ ning neans whether said disk-shaped recording
mediumis either an eccentric disk or an unbal ance di sk.

12. A disk drive device according to claim1, wherein said disk

di stingui shing neans i ncl udes, hol d neans for controlling said head
so that said head track-junps over an address position of the imediately
preceding track each tine said head cones to a predeterm ned address
position of the track on said disk-shaped recording nedium addr ess
position determ ning neans for deterg%ning whet her the address position
where said head is located after ha 4ﬁftrack-junped, is constant, and
signal |evel determ ning neans for determ ning whether the |evel of a
tracking error signal indicative of a position displacenent of said head
relative to a track on said disk-shaped recording nediumfalls within a

pr edet er m ned

FIG. 2
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range during an interval other than said track-junmp interval, and

‘'sai d di sk distinguishing neans di stingui shes based on the results of
determ nation by said address position determ ning neans and said signal
| evel determ ning neans whether said disk-shaped recording nmediumis

either an eccentric disk or an unbal ance di sk. 13. A disk drive
devi ce according to claim1l, wherein said disk distinguishing nmeans
i ncl udes, first signal |evel determ ning nmeans for determ ning

whet her the level of a tracking error signal indicative of a position
di spl acenent of said head relative tgsaotrack on said disk-shaped
recording nediumfalls within a predeterm ned range, and second
signal |evel determ ning neans for determ ning whether the |evel of a
spi ndl e notor control signal for

FIG. 3




controlling the rotation of said spindle notor falls within a
predeterm ned range, and sai d di sk di stinguishing neans

di stingui shes based on the results of determ nation by said first and
second signal |evel determ ning neans whet her said di sk-shaped recording
mediumis either an eccentric disk or an unbal ance di sk. 14. A

di sk drive device according to claim1, wherein said disk distinguishing
means i ncl udes, hol d means for controlling said head so that said
head track-junps over an address position of the immediately preceding
track each tinme said head cones to a predeterm ned address position of the
track on said di sk-shaped recording f?g@un] track-junp interva
determ ning neans for determning whether the interval of said track junp
is constant, and signal |evel determ ning neans for determ ning
whet her the I evel of a spindle notor control signal for controlling the
rotation of said spindle notor falls within a predeterm ned

Il
:

TRACK-JUNP INTERVAL

FIG. 4
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49 range, and sai d di sk distinguishing neans di stingui shes based
on the results of determ nation by said track-junp interval determ ning
means and said signal |evel determ ning neans whether said disk-shaped
recording nediumis either an eccentric disk or an unbal ance di sk.

15. A disk drive device according to claim1, wherein said disk
di sti ngui shi ng neans i ncl udes, hol d nmeans for controlling said head

so that said head track-junps over an address position of the imediately
preceding track each tine said head cones to a predeterm ned address
position of the track on said disk-shaped recording nedium

address position determ ni ng neans for59q§ernining whet her the address
position where said head is |ocated after having track-junped, is
constant, and signal |evel determ ning neans for determ ning

whet her the level of a spindle notor control signal for controlling the
redet erm ned range, and

rotation of said spindle notor falls within a
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sai d di sk distinguishing neans distinguishes based on the results of
determ nation by said address position determ ning neans and said signal
| evel determ ning neans whether said disk-shaped recording nediumis

ei ther an 50 16. A disk
drive device according to claim1, wherein said disk distinguishing neans
i ncl udes, hol d nmeans for controlling said head so that said head

track-junps over an address position of the inmmediately preceding track
each time said head conmes to a predet rgbned address position of the track
on said disk-shaped recording nediu / track-junp interva
determ ni ng neans for determ ning tffiith interval of said track junp
i s constant, first signal |eWel er mni ng means for determning
whet her the level of a tracking error signal indicative of a position

di spl acenent of said head relative to a track on said

r_TRACK-JUNP INTERVAL
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di sk-shaped recording nediumfalls within a predeterm ned range during an
interval other than said track-junp interval, and second si gnal

| evel determi ning neans for determining whether the |evel of a spindle
notor control signal for <controlling the rotation of said spindle notor
falls within a predeterm ned range, and sai d di sk distinguishing
means di stingui shes based on the results of determ nation by said
track-junp interval determ ning nmeans and said first and second signal

| evel determ ning nmeans whet her said di sk-shaped recordi ng nedi um

51 is either an eccentric disk or an unbal ance di sk. 17. A disk
drive device according to claim1, whéréPn said disk distinguishing neans
i ncl udes, hol d means for controlling said head so that said head

track-junps over an address posi#i Olnéf thé i mredi ately

r TRACK-JUNP_INTERVAL
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preceding track each tine said head cones to a predeterm ned address
position of the track on said di sk-shaped recording nedium addr ess
posi tion determ ning neans for determ ning whether the address position
where said head is |ocated after having track-junped, is constant,

first signal level determ ning neans for determ ning whether the |evel of
a tracking error signal indicative of a position displacenent of said head
relative to a track on said disk-shaped recording nediumfalls within a
predeterm ned range during an interval other than said track-junp
interval, and second signal |evel determ ning neans for determ ning
whet her the | evel of a spindle notor c&rtil signal for controlling the
rotation of said spindle nmotor falls within a predeterm ned range, and
sai d di sk distinguishing neans distinguishes based on the results of
determ nation by said address position determ ning neans and said first
and second signal |evel

i TRACK-JUNP INTERVAL
4>

FIG. 11
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determ ni ng neans whet her said di sk-shaped recording nmedium is either an
eccentric disk or an unbal ance di sk. 18. A disk drive device
having a disk rotating unit having a spindle notor for rotating a

di sk-shaped recording nedium and a head for accessing data in the

di sk-shaped recording nedium conprising: rotational speed contro
means for controlling the rotation of said spindle notor to thereby

control a rotational speed of said disk-shaped recording nediumto a set
val ue; vibration and inpact distinguishing nmeans for

di stingui shing whether an external vibration or inpact of a predeterm ned

| evel or nmore occurs in a state in whPéh9said disk-shaped recordi ng nedi um
is being rotated; and rotational speed setting neans for, when said
vi bration and inpact distinguishing neans has recogni zed the occurrence

of the external vibration or inpact of the predetermned level or nore in
a state in which the rotational speed of said disk-shaped recording nmedi um
is at a first rotational speed, changing said set value to a second
rotational speed slower than the first rotational speed.
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19. A disk drive device according to claim 18, wherein said disk rotating

and said base unit is nounted

unit and said head are fixed to a base unit

to a base unit hol der through 53

20. A disk drive device according to claim 18, wherein said vibration and

I npact di stingui shing neans i ncl udes, signal |evel determ ning neans
the level of a tracking error signal indicative of

for determ ning whet her
a position displacenment of said head relative to a track on said

di sk-shaped recording nediumfalls within a predeterm ned range, and
sai d vibration and inpact distinguishilfg1feans distinguishes based on the
result of determ nation by said signal |evel determ ning neans whether the

external vibration or i t—of the predeterm ned | evel occurs.
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21. A disk drive device according to claim 18, wherein said vibration and
i npact di stingui shing nmeans incl udes, hol d nmeans for controlling
said head so that said head track-junps over an address position of the
imedi ately preceding track each tinme said head cones to a predeterm ned
address position of the track on said di sk-shaped recording nedium and
track-junp interval determ ning neans for determning whether the interva

of said track junp is constant, and said vibration and i npact

di stingui shing means distingui shes based on the result of determ nation by
sai d track-junp interval gepesm ning neans whether the externa
vi bration or inpact of the predeterm ned | evel or nore occurs. 22.
A di sk drive device according to claim 18, wherein said vibration and

i npact di stingui shing nmeans incl udes, hol d means for controlling

said head so that said head track-junps over an address position of the
i mredi ately
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preceding track each tine said head cones to a predeterm ned address
position of the track on said di sk-shaped recording nedium and

address position determ ning nmeans for determ ning whether the address
position where said head is |ocated after having track-junped, is
constant, and said vibration and inpact distinguishing neans

di stingui shes based on the result of determ nation by said address
position determ ning means whether the external vibration or inpact of the

predeterm ned | evel or nore occurs. 23. A disk drive device
according to claim 18, wherein said vbhration and inpact distinguishing
nmeans i ncl udes, signal |evel determ ning neans for determ ning

whet her the |evel of a spindle notor control signal for controlling the
rotation of said spindle notor falls within a predeterm ned range, and
said vibration and inpact distinguishing neans
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di stingui shes based on the result of determ nation by said signal |evel
determ ni ng neans whether the external vibration or inpact of the
predeterm ned | evel or nore occurs. 24. A nmethod of setting a
rotational speed of a disk drive device wherein a base unit provided with
a disk rotating wunit having a spindle notor for rotating a di sk-shaped
recordi ng nediumand with a head for accessing data in the disk-shaped
recording medium is nmounted to a base unit holder through a danping

menber, conprising the follow ng steps: a first step for
controlling said disk rotating unit 3349 to rotate sai d di sk-shaped
recording nediumat a first rotational speed; a second step for

distinguishing in a state in which said disk-shaped recording nmediumis
being rotated at the first rotational speed, whether said disk-shaped
recording nmedium is either an eccentric disk or an unbal ance di sk; and
a third step for setting the rotational speed of said disk-shaped
recording mediumto a second rotational speed slower than the first
rotational speed when said di sk-shaped recording nmediumis either the
eccentric disk or the unbal ance disk.
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25. A nethod of setting a rotational speed of a disk drive device
according to claim24, wherein said disk drive

56 device has error signal formng neans for formng a tracking error
signal indicative of a position displacenent of said head relative to said
di sk- shaped recordi ng nedi um and sai d second step distinguishes

according to whether the |evel of the tracking error signal falls within a
predeterm ned range, whether said disk-shaped recording nmediumis either
an eccentric disk or an unbal ance di sk. 26. A nethod 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-junps over an addf£k: position of the immediately
preceding track each tinme said head cones to a predeterm ned address
position of the track on said disk-shaped

TRACK-JUNP
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recordi ng nmedium and di stingui shes according to whether the interval of
said track junp is constant, whether said disk-shaped recording nmediumis
either an eccentric disk or unbal ance disk. 27. A nethod of
setting a rotational speed of a disk drive device according to claim 24,
wherein said second step sets said head to a hold state for controlling
said head so that said head track-junps over an address position of the

i mredi ately preceding track each tinme said head conmes to a predeterm ned
address position of the track on said di sk-shaped recordi ng
medi um and di stingui shes according to whether an address position where
said head is located, is constant after having track-junped, whether said
di sk-shaped recording medium is eitpgyi@n eccentric disk or unbal ance

di sk. 28. A nethod of setting a rotational speed of a disk drive
device according to claim 24, wherein said second step
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di stingui shes according to whether the |evel of a spindle notor control
signal for controlling the rotation of said spindle notor falls within a
predet erm ned range, whether said disk-shaped recording nmediumis either
an eccentric disk or an unbal ance di sk. 29. A nmethod of setting
a rotational speed of a disk drive device having a disk rotating unit
having a spindle notor for rotating a disk-shaped recordi ng nedium and a
head for accessing data in the disk-shaped recordi ng medi um conprising

the foll ow ng steps: a firStﬂé}ﬁf for controlling said disk
rotating unit so as to rotate said -shaped recording nmediumat a first
rotational speed; a second step for distinguishing whether an

external vibration or inpact of a predetermined |evel or nore occur in a
state in which said disk-shaped recording nmediumis being rotated at the

first rotational speed, and

TRACK-JUNP
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FIG.



athird step for setting the rotational speed of said disk-shaped
recording nmediumto a second rotational speed slower than the first
rotational speed when the external vibration or inpact of the
predeterm ned | evel or nore occurs. _ 30. A nethod of setting a
rotational speed of a disk drive device according to claim?29, wherein
said disk drive device has error signal formng neans for formng a
tracking error signal indicative of a position displacenent of said head
relative to said disk-shaped recordi ng nedium and sai d second step
di stingui shes accordi ng to whet her thg7/l%vel of the tracking error signal
falls within a predeterm ned range, whether the external vibration or

i npact of the predeterm ned Ie*plloFinDrgaqacurs. 31. A nethod
of setting a rotational speed of a'diSk ivYe device according to claim
29, wherein said second step set REJATED ABRd to a hold state for
controlling said head so that said head track-junps over an address
position of the inmediately preceding t 6xch tinme said head cones to a
predet erm ned address posiijon of the tr3k on said di sk-shaped recording
medi um and di stingui shes i
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interval of said track junp is constant, whether the external vibration or
i npact of the predeterm ned | evel or nore occur. ' 32. A
nmet hod 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-junps over an address
position of the imediately preceding track each tine said head cones to a
predet ermi ned address position of the track on said disk-shaped recording
medi um and di stingui shes according to whether an address position where
sad head is |located, is constant after 187a% ng track-junped, whether the
external vibration or inpact of the predeterm ned |evel or nore occurs.

33. A nethod of setting a rotational speed of a disk drive device
according to claim?29, wherein said second step distinguishes according to
whet her the | evel of a spindle r ont/yoly signal for controlling the
rotation of said spindlep nF{Ci GC 2I1 ° °
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notor falls within a predeterm ned range, whether the external vibration
or inpact of the predeterm ned | evel or nore occurs.
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