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INFORMATION DISK 
RECORDING/REPRODUCING DEVICE, AND 
METHOD FOR DETECTING VIBRATION OF 

INFORMATION DISK 
RECORDING/REPRODUCING DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates to an information disc 
recording/playback apparatus having a vibration measure 
ment means for measuring vibrations caused by an eccen 
tricity of a disc, and a vibration detection method for the 
information disc recording/playback apparatus. More par 
ticularly, the invention relates to an information disc record 
ing/playback apparatus having a construction for performing 
vibration detection using track counting. 

BACKGROUND ART 

[0002] In recent years, optical disc playback apparatuses 
have made a remarkable increase in the recording/playback 
speed. The optical disc playback apparatuses have achieved 
the increase in the playback speed by increasing the rotation 
speed of optical discs. 

[0003] HoWever, When the rotation speed of an optical 
disc is increased, vibration due to an eccentricity of the 
optical disc adversely affects control such as servo, resulting 
in a problem that the user of the optical disc playback 
apparatus might feel uncomfortable. In vieW of such prob 
lem, When an optical disc having a large eccentricity is 
loaded on the optical disc playback apparatus, the optical 
disc playback apparatus limits the rotation speed of the disc 
to prevent the adverse effect of vibration due to the disc of 
the large eccentricity. Therefore, measurement of vibration 
amplitudes is an important technique for preventing the 
adverse effect of vibration due to the disc of the large 
eccentricity in the optical disc playback apparatus. 

[0004] FIG. 8 is a block diagram illustrating a conven 
tional optical disc playback apparatus 800 having a structure 
for detecting vibration With an acceleration sensor. In FIG. 
8, reference numeral 801 denotes a base, numeral 802 
denotes a disc motor mounted on the base 801, numeral 803 
denotes an insulator supporting the base 801, numeral 804 
denotes a disc mounted on the disc motor 802, numeral 805 
denotes an acceleration sensor mounted on the base 801, and 
numeral 806 denotes a measurement unit for measuring the 
amount of eccentricity on the basis of the output of the 
acceleration sensor 805. 

[0005] Hereinafter, the operation Will be described. When 
the disc motor 802 on Which the disc 804 is mounted is 
rotated at a predetermined rpm, a centrifugal force in pro 
portion to the amount of eccentricity of the disc 804 is 
generated. The base 801 supported by the insulator 803 
vibrates at an amplitude that is determined by the amount of 
eccentricity of the disc 804, the total mass of the base 801 
and the constituents mounted on the base 801, and the spring 
constant of the insulator 803. 

[0006] The vibration of the base 801 is converted into an 
electric signal by the acceleration sensor 805 mounted on the 
base 801. The measurement unit 806 measures the vibration 
amplitude of the base 801 on the basis of the electric signal 
obtained by the acceleration sensor 805. 
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[0007] Then, the measured vibration amplitude is com 
pared With a preset threshold value, thereby determining a 
maXimum rotation speed of the disc mounted on the optical 
disc device. 

[0008] Furthermore, FIG. 9 is a block diagram illustrating 
a conventional optical disc playback apparatus 900 perform 
ing vibration detection using track counting, Which is dis 
closed in Japanese Published Patent Application No. 2000 
113581. In FIG. 9, the same reference numerals as those 
shoWn in FIG. 8 denote the same or corresponding parts, 
and reference numeral 901 denotes an optical head Which is 
suspended over the base 801 via an elastic member 902. 

[0009] Reference numeral 903 denotes a light beam 
applied to the disc 804 from the optical head 901, and 
numeral 904 denotes information recording tracks Which are 
concentrically or spirally formed on an information record 
ing surface 804A of the disc 804 at a constant pitch. 
Furthermore, reference numeral 905 denotes a track cross 
detection unit for generating track cross pulses and a cross 
direction signal from signals Which are reproduced When the 
light beam 903 crosses the information recording tracks 904; 
numeral 906 denotes a count unit for counting the track cross 
pulses; numeral 907 denotes a measurement unit for deter 
mining the amount of eccentricity from the counting result 
of the count unit 906; and numeral 908 denotes a motor 
control unit for controlling the rpm of the disc motor 802, 
and outputting rotation angle information to the measure 
ment unit 907. 

[0010] The distance betWeen the optical head 901 and the 
disc 804 is kept constant so that the focus of the light beam 
903 is positioned on the information recording surface 804A 
of the disc 804. The position of the optical head 901 relative 
to the disc 804 in the direction of the radius of the disc 804 
(the direction indicated by an arroW R) has vibration char 
acteristics represented by a natural frequency of vibration 
foA Which is determined by the spring constant of the elastic 
member 902 comprising a material such as metal, resin, or 
rubber, and the mass of the optical head 901. 

[0011] The base 801 is supported by the insulator 803 
comprising a material such as metal, resin, or rubber. When 
the centrifugal force generated by the rotation of the disc 804 
is propagated through the disc motor 802 to the base 801, the 
base 801 vibrates on the basis of vibration characteristics 
represented by a natural frequency of vibration foM Which 
is determined by the total mass of the constituents including 
the base 801, the optical head 901 mounted on the base 801, 
the disc motor 802, and the disc 804, and the spring constant 
of the insulator 803. 

[0012] The motor control unit 908 rotates the disc motor 
802 at a ?rst rpm that is suf?ciently loWer than the natural 
frequency of vibration foA. The optical disc 804 mounted on 
the disc motor 802 is rotated at the ?rst rpm. 

[0013] Within the range of the ?rst rpm that is suf?ciently 
loWer than the natural frequency of vibration foA, the optical 
head 901 vibrates together With the base 801. The relative 
position betWeen the optical head 901 and the optical disc 
804 hardly changes. Therefore, at the ?rst rpm that is 
suf?ciently loWer than the natural frequency of vibration 
foA, the light beam 903 crosses a number of information 
recording tracks 904 equivalent to the amount of eccentricity 
of the information recording tracks 904. The light beam 903 
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generates track crosses as many as the information recording 
tracks 904 the light beam 903 has crossed. 

[0014] Then, the track cross detection unit 905 detects the 
track crosses corresponding to the information recording 
tracks 904 the light beam 903 has crossed, on the basis of the 
playback signals of the optical head 901, and generates track 
cross pulses corresponding to the detected track crosses. The 
track cross detection unit 905 outputs the generated track 
cross pulses to the count unit 906. 

[0015] The count unit 906 counts the track cross pulses for 
one rotation of the disc 804 on the basis of the rotation angle 
information from the motor control unit 908. The measure 
ment unit 907 stores a count result N1 of the track cross 
pulses for one rotation of the disc 804, Which are counted by 
the count unit 906. 

[0016] Next, the motor control unit 908 rotates the disc 
motor 802 at a second rpm that is higher than the natural 
frequency of vibration foA and loWer than the natural 
frequency of vibration foM. Then, a centrifugal force is 
generated in the disc 804 due to the eccentricity of the disc 
804. The base 801 vibrates at an amplitude that is deter 
mined by the amount of eccentricity of the disc 804, the total 
mass of the base 801 and the components mounted on the 
base 801, and the spring constant of the insulator 803. 

[0017] When the disc motor 802 rotates at the second rpm 
that is higher than the natural frequency of vibration foA and 
loWer than the natural frequency of vibration foM, only the 
base 801, disc motor 802, and disc 804 vibrate together 
While the optical head 901 is in the static state. Therefore, the 
relative displacement betWeen the disc 804 and the optical 
head 901 becomes equal to the vibration displacement of the 
base 801. As a result, the light beam 903 generates track 
crosses as many as the tracks equivalent to an amount in 
Which the vibration amplitude of the base 801 is added to the 
amount of eccentricity of the information recording tracks 
904. 

[0018] The track cross detection unit 905 detects the track 
crosses as many as the tracks equivalent to the amount 
comprising the amount of eccentricity of the information 
recording tracks 904 and the vibration amplitude of the base 
801, and generates track cross pulses as may as the tracks 
equivalent to the amount comprising the amount of eccen 
tricity of the information recording tracks 904 and the 
vibration amplitude of the base 801. The track cross detec 
tion unit 905 outputs the generated track cross pulses to the 
count unit 906. 

[0019] The count unit 906 counts the track cross pulses for 
one rotation of the disc 804, on the basis of the rotation angle 
information from the motor control unit 908. The measure 
ment unit 907 subtracts the count result N1 from a count 
result N2 obtained by the count unit 906, thereby obtaining 
the vibration amplitude of the base 801 alone. 

[0020] Then, the measured vibration amplitude is com 
pared With a threshold value Which is prepared for each disc 
type, thereby determining a maXimum rotation speed of the 
disc loaded on the optical disc device. 

[0021] Furthermore, When detecting a vibration amplitude 
by a track counting method, setting of a track count ?lter 
according to the vibration speed becomes important for 
preventing false count. Although a method of setting a track 

Jul. 3, 2003 

count ?lter for vibration detection is not general at present, 
a method disclosed in Japanese Published Patent Applica 
tion No. Hei. 8-45089 is knoWn as a method of setting a 
track count ?lter at seeking. To be speci?c, an optical disc 
device disclosed is provided With a PLL circuit for output 
ting a control frequency according to the moving speed of an 
optical head When the optical head is moved to a target track 
position on the surface of an optical disc by a thread motor; 
an F/V conversion circuit for converting the control fre 
quency into a voltage; and a ripple detection ?lter for 
attenuating a noise component included in a ripple signal 
from an envelope detection circuit, Whose ?lter character 
istic is changed according to the voltage from the F/V 
conversion circuit. Thereby, the cut-off frequency of the 
?lter is varied according to the moving speed of the optical 
head. 

[0022] In the above-mentioned conventional method for 
detecting vibration using the acceleration sensor 805, since 
the vibration itself of the disc device is measured using the 
acceleration sensor, a maXimum rotation speed can be 
determined by comparing the measurement result With a 
single threshold value that is independent of the disc type. 
HoWever, an increase in cost due to mounting of the accel 
eration sensor 805 and a signal ampli?er for amplifying the 
signal from the acceleration sensor 805 is considerable. 
Furthermore, it is necessary to secure a space for mounting 
the acceleration sensor 805 and the signal ampli?er. 

[0023] Furthermore, in the conventional method for 
detecting vibration using track counting, Which is disclosed 
in Japanese Published Patent Application No. 2000-113581, 
measurement of vibration amplitudes can be carried out With 
reduced cost and space, Without using an acceleration sen 
sor. HoWever, since track counting is employed, if the track 
pitch of the disc varies, the value of the measured vibration 
amplitude also varies even under the same vibration condi 
tion and, therefore, a threshold value must be prepared for 
each of discs having different track pitches, and a maXimum 
rotation speed is determined by comparison With each 
threshold value. HoWever, the vibration of the disc device 
varies depending on the setting condition of the disc device 
on a system, and moreover, the vibration amplitude With 
Which the user feels uncomfortable depends on the human 
sense and so it varies depending on the user. Therefore, a 
threshold value must be set for each system on Which the 
disc device is to be mounted. HoWever, since threshold 
setting varies depending on the loading condition or the like 
of the disc to be used on the disc device, a large amount of 
data must be measured, and the amount of data further 
increases according to the number of disc types, Whereby 
enormous time is required. 

[0024] Furthermore, in the method of setting a track count 
?lter disclosed in Japanese Published Patent Application No. 
Hei. 8-45089, When performing traverse seek, hoW the seek 
speed Will change is knoWn in advance because acceleration 
or deceleration of the seek speed is carried out according to 
a speed pro?le that has previously been determined, and the 
response speed to the change in the ?lter characteristics can 
be appropriately set according to the predetermined pro?le. 
HoWever, in the case Where the frequency and the speed 
change in the frequency are changed considerably due to the 
eccentricity of the disc or the vibration amplitude like the 
track count pulses for vibration detection, it is dif?cult to set 
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the response speed to the change in the ?lter characteristics, 
resulting in false count When the response speed is too high 
or too loW. 

[0025] The present invention is made to solve the above 
described problems and has for its object to provide an 
information disc recording/playback apparatus and a vibra 
tion detection method for the information disc recording/ 
playback apparatus, Which can measure vibration ampli 
tudes With reduced cost and space Without using an 
acceleration sensor, perform vibration detection using a 
single threshold value that is independent of the disc type, 
and perform accurate vibration detection even When direc 
tion detection is dif?cult. 

[0026] It is another object of the present invention to 
provide an information disc recording/playback apparatus 
and a vibration detection method for the information disc 
recording/playback apparatus, Which can provide a method 
of controlling the cut-off frequency of a noise removal ?lter 
for track counting most suited to vibration detection, and 
perform accurate vibration detection With less false count. 

[0027] Measures to Solve the Problems 

[0028] According to claim 1 of the present invention, there 
is provided an information disc recording/playback appara 
tus capable of recording or playing at least tWo kinds of 
information discs having different track pitches, on Which 
information recording tracks are formed spirally or concen 
trically, Which apparatus comprises: a disc rotation means 
for rotating the information disc at a predetermined speed; a 
reading means for reading an information signal from the 
disc; a drive means for driving the reading means in the 
direction of the radius of the disc; a track pitch detection 
means for detecting the track pitch of the information disc 
from the information disc; a track cross detection means for 
generating track cross signals on the basis of playback 
signals that are generated When the reading means crosses 
the information tracks; a count means for counting track 
cross pulses that are detected by the track cross detection 
means, and outputting the count; and a control means for 
determining a maximum rotation speed that is loWer than an 
alloWable vibration amplitude of the information disc 
recording/playback apparatus on the basis of the count and 
the track pitch, or determining a maXimum rotation speed 
that is loWer than an alloWable vibration speed or vibration 
acceleration speed of the information disc recording/play 
back apparatus on the basis of the count, the track pitch, and 
the current disc rotation speed, and controlling the disc 
rotation means so that the disc rotation means rotates the 
information disc at a speed loWer than the alloWable maXi 
mum rotation speed to record or reproduce data in/from the 
disc. 

[0029] According to claim 2 of the present invention, the 
information disc recording/playback apparatus de?ned in 
claim 1 further comprises: a track cross direction detection 
means for detecting a track cross direction indicating the 
direction in Which the reading means crosses the information 
tracks; a rotation angle detection means for outputting 
rotation angle information of the disc rotation means; and 
the count means for counting the track cross pulses With 
signs, Which are detected by the track cross detection means, 
on the basis of the result of the detection by the track cross 
direction detection means, and the rotation angle informa 
tion outputted from the rotation angle detection means. 
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[0030] According to claim 3 of the present invention, the 
information disc recording/playback apparatus de?ned in 
claim 1 further comprises: a track cross direction detection 
means for detecting a track cross direction indicating the 
direction in Which the reading means crosses the information 
tracks; a track cross speed detection means for detecting the 
frequency of the track cross pulses; a rotation angle detec 
tion means for outputting rotation angle information of the 
disc rotation means; and the count means for counting the 
track cross pulses With signs, Which are detected by the track 
cross detection means, on the basis of the result of the 
detection by the track cross direction detection means and 
the rotation angle information outputted from the rotation 
angle detection means, While detecting the track cross direc 
tion by the track cross direction detection means When the 
result of the detection by the track cross speed detection 
means indicates that the track cross speed is loWer than a 
predetermined value, and counting the track cross pulses 
With signs, Without detecting the track cross direction by the 
track cross direction detection means, on the basis of the 
track cross direction that has just previously been detected 
by the track cross direction detection means, When the result 
of the detection by the track cross speed detection means 
indicates that the track cross speed becomes higher than the 
predetermined value. 

[0031] According to claim 4 of the present invention, there 
is provided an information disc recording/playback appara 
tus capable of recording or playing at least tWo kinds of 
information discs having different track pitches, on Which 
information recording tracks are formed spirally or concen 
trically, Which apparatus comprises: a disc rotation means 
for rotating the information disc at a predetermined speed; a 
reading means for reading an information signal from the 
disc; a drive means for driving the reading means in the 
direction of the radius of the disc; a track pitch detection 
means for detecting the track pitch of the information disc 
from the information disc; a track cross detection means for 
generating track cross signals on the basis of playback 
signals that are generated When the reading means crosses 
the information tracks; a track cross direction detection 
means for detecting a track cross direction indicating the 
direction in Which the reading means crosses the information 
tracks; a rotation angle detection means for outputting 
rotation angle information of the disc rotation means, Which 
is divided into n areas for one rotation; a Zero cross area 

detection means for detecting tWo areas Where the track 
cross speed has a loWest value, from among the n areas; a 
count means for counting track cross pulses With signs, 
Which are detected by the track cross detection means, on the 
basis of the result of the detection by the track cross 
direction detection means and the rotation angle information 
outputted from the rotation angle detection means, While 
detecting the track cross direction by the track cross direc 
tion detection means, in an area Where the track cross speed 
has the loWest value according to the result of the detection 
by the Zero cross area detection means, counting the track 
cross pulses With signs, Without detecting the track cross 
direction by the track cross direction detection means, on the 
basis of the track cross direction that has just previously 
been detected by the track cross direction detection means, 
in an area Where the track cross speed does not have the 
loWest value according to the result of the detection by the 
Zero cross area detection means, and outputting the count; 
and a control means for determining a maXimum rotation 
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speed that is lower than an allowable vibration amplitude of 
the information disc recording/playback apparatus on the 
basis of the count and the track pitch, or determining a 
maximum rotation speed that is loWer than an alloWable 
vibration speed or vibration acceleration speed of the infor 
mation disc recording/playback apparatus on the basis of the 
count, the track pitch, and the current disc rotation speed, 
and controlling the disc rotation means so that the disc 
rotation means rotates the information disc at a speed loWer 
than the alloWable maXimum rotation speed to record or 
reproduce data in/from the disc. 

[0032] According to claim 5 of the present invention, there 
is provided an information disc recording/playback appara 
tus capable of recording or playing at least tWo kinds of 
information discs having different track pitches, on Which 
information recording tracks are formed spirally or concen 
trically, Which apparatus comprises: a disc rotation means 
for rotating the information disc at a predetermined speed; a 
reading means for reading an information signal from the 
disc; a drive means for driving the reading means in the 
direction of the radius of the disc; a track pitch detection 
means for detecting the track pitch of the information disc 
from the information disc; a track cross detection means for 
generating track cross signals on the basis of playback 
signals that are generated When the reading means crosses 
the information tracks; a track cross direction detection 
means for detecting a track cross direction indicating the 
direction in Which the reading means crosses the information 
tracks; a rotation angle detection means for outputting 
rotation angle information of the disc rotation means, Which 
is divided into n areas for one rotation; a Zero cross area 

detection means for detecting tWo areas Where the track 
cross speed has a loWest value, from among the n areas; a 
count means including a ?rst count means for counting track 
cross pulses With signs, Which are detected by the track cross 
detection means, on the basis of the result of the detection 
by the track cross direction detection means and the rotation 
angle information outputted from the rotation angle detec 
tion means, and a second count means for counting the track 
cross pulses detected by the track cross detection means, 
Without detecting the track cross direction, on the basis of 
the rotation angle information outputted from the rotation 
angle detection means, Which count means obtains a ?rst 
count of the ?rst count means When the drive means is 
disabled and the information disc loaded on the disc rotation 
means is rotated, obtains a second count in Which a sign is 
added to the count of the second count means, on the basis 
of the track cross direction Which has just previously been 
detected by the track cross direction detection means, When 
the drive means is disabled and the information disc loaded 
on the disc rotation means is rotated, selects the ?rst count 
in an area Where the track cross speed has the loWest value 
according to the result of the detection by the Zero cross area 
detection means, selects the second count in an area Where 
the track cross speed does not have the loWest value accord 
ing to the result of the detection by the Zero cross area 
detection means, and counts the track cross pulses for every 
rotation angle and outputting it; and a control means for 
determining a maXimum rotation speed that is loWer than an 
alloWable vibration amplitude of the information disc 
recording/playback apparatus on the basis of the counts and 
the track pitch, or determining a maXimum rotation speed 
that is loWer than an alloWable vibration speed or vibration 
acceleration speed of the information disc recording/play 
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back apparatus on the basis of the counts, the track pitch, and 
the current disc rotation speed, and controlling the disc 
rotation means so that the disc rotation means rotates the 
information disc at a speed loWer than the alloWable maXi 
mum rotation speed to record or reproduce data in/from the 
disc. 

[0033] According to claim 6 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 4 or 5, the rotation angle detection-means divides 
the rotation angle information of the disc rotation means into 
siX areas for each rotation, and outputs the divided infor 
mation; and the Zero cross area detection means detects, as 
Zero cross areas, an area Where the count of the count means 

has the smallest value, and an area on a diagonal line With 
respect to the area. 

[0034] According to claim 7 of the present invention, there 
is provided an information disc recording/playback appara 
tus capable of recording or playing at least tWo kinds of 
information discs having different track pitches, on Which 
information recording tracks are formed spirally or concen 
trically, Which apparatus comprises: a disc rotation means 
for rotating the information disc at a predetermined speed; a 
reading means for reading an information signal from the 
disc; a drive means for driving the reading means in the 
direction of the radius of the disc; a track pitch detection 
means for detecting the track pitch of the information disc 
from the information disc; a track cross detection means for 
generating track cross signals on the basis of playback 
signals that are generated When the reading means crosses 
the information tracks; a count means for counting track 
cross pulses that are detected by the track cross detection 
means, and outputting the count; and a control means for, 
using, as the count, a difference betWeen the track cross 
count that is obtained When the information disc is rotated at 
a ?rst rotation speed and at least one rotation speed that is 
higher than the ?rst rotation speed, and a count that is 
measured With the at least one rotation speed higher than the 
?rst rotation speed, determining a maXimum rotation speed 
that is loWer than an alloWable vibration amplitude of the 
information disc recording/playback apparatus on the basis 
of the count and the track pitch, or determining a maXimum 
rotation speed that is loWer than an alloWable vibration 
speed or vibration acceleration speed of the information disc 
recording/playback apparatus on the basis of the count, the 
track pitch, and the current disc rotation speed, and control 
ling the disc rotation means so that the disc rotation means 
rotates the information disc at a speed loWer than the 
alloWable maXimum rotation speed to record or reproduce 
data in/from the disc. 

[0035] According to claim 8 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 7, the ?rst rotation speed is a suf?ciently loW speed 
at Which no vibration occurs betWeen the information disc 
and the reading means, and the track cross pulses due to the 
eccentricities of the information disc and the disc rotation 
means are counted. 

[0036] According to claim 9 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 7, the count means counts the track cross pulses at 
the ?rst rotation speed for a predetermined number of times, 
and counts the track cross pulses With the at least one 
rotation speed that is higher than the ?rst rotation speed, for 



US 2003/0123354 A1 

the predetermined number of times; and the control means 
employs, as the count, an average of counts for more than 
one time, Which are selected from among the counts 
obtained by the above-described repetition, or a value in 
proportion to the average. 

[0037] According to claim 10 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 7, the rotation angle detection means outputs the 
rotation angle information of the disc rotation means, Which 
is divided into siX areas for one rotation, and When a 
difference betWeen the track cross count measured at the ?rst 
rotation speed With each of the siX-divided rotation angles, 
and the track cross count Which is measured With the at least 
one rotation speed higher than the ?rst rotation speed is as 
folloWs: 

[003s] DAT[n]=DAT[0],DAT[1],DAT[2],DAT[3], 
DAT[4],DAT[5] 

[0039] (When n>5, n=n mod 6 (a remainder of n being 
divided by 6), the control means determines a maXi 
mum rotation speed that is loWer than the alloWable 
amplitude of the information disc recording/play 
back apparatus, on the basis of a value in proportion 
to a vibration amount 1 or a vibration amount 2, or 

a value in proportion to the second poWer of the 

vibration speed l[n] : 

27rVmm 2 

vibration speed 2[n] : 

ZJrVmm 2 
6O — 

vibration amount 1 or the second poWer of the 
vibration amount 2, and the track pitch, the vibration 
amounts 1 and 2 being represented as folloWs: 

vibration amount l[n] : (FOrrnula 12) 

2 

vibration amount 2[n] : 

2 

(Formula 13) 

[0040] According to claim 11 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 10, the control means determines a maXimum 
rotation speed that is loWer than the alloWable amplitude of 
the information disc recording/playback apparatus, on the 
basis of a value in proportion to an average of tWelve 
vibration amounts 1 or vibration amounts 2 Which are 

calculated for n=0~5 according to (Formula 12) or (Formula 
13), and the track pitch, or a value in proportion to an 
average of m pieces of central values selected from among 
the tWelve vibration amounts 1 or vibration amounts 2, and 
the track pitch, or a value in proportion to an average of m 
pieces of central values selected from the second poWers of 
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the tWelve vibration amounts 1 or vibration amounts 2, and 
the track pitch. 

[0041] According to claim 12 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 7, the rotation angle detection means divides the 
rotation angle information of the disc rotation means into siX 
areas for one rotation, and outputs the divided rotation angle 
information; and When a difference betWeen the track cross 
count Which is obtained at the ?rst rotation speed for each of 
the siX-divided rotation angles, and the track cross count 
Which is obtained With the at least one rotation speed higher 
than the ?rst rotation speed is represented by 

[0042] DAT[n]=DAT[0],DAT[1],DAT[2],DAT[3], 
DAT[4],DAT[5] 

[0043] (When n>5, n=n mod 6 (a remainder of n being 
divided by 6), and the rotation speed of the disc 
rotation means is Vrpm[rpm], the control means 
determines a maXimum rotation speed that is loWer 
than the alloWable amplitude of the information disc 
recording/playback apparatus, on the basis of a value 
in proportion to a vibration speed 1 or a vibration 
speed 2, or a value in proportion to the second poWer 
of the vibration speed 1 or the second poWer of the 
vibration speed 2, and the track pitch, the vibration 
speeds 1 and 2 being represented by 

(Formula 14) 

(Formulal 5) 

[0044] According to claim 13 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 12, the control means determines a maXimum 
rotation speed that is loWer than the alloWable amplitude of 
the information disc recording/playback apparatus, on the 
basis of a value in proportion to an average of tWelve 
vibration speeds 1 or vibration speeds 2 Which are calculated 
for n=0~5 according to (Formula 14) and (Formula 15), 
respectively, and the track pitch, or a value in proportion to 
an average of m pieces of central values selected from the 
values of the tWelve vibration speeds 1 or vibration speeds 
2, and the track pitch, or a value in proportion to an average 
of m pieces of central values selected from the second 
poWers of the tWelve vibration speeds 1 or the second 
poWers of the vibration speeds 2, and the track pitch. 

[0045] According to claim 14 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 7, the rotation angle detection means divides the 
rotation angle information of the disc rotation means into siX 
areas for one rotation, and outputs the divided rotation angle 
information; and When a difference betWeen the track cross 
amount Which is measured at the ?rst rotation speed for each 
of the siX-divided rotation angles, and the track cross amount 
Which is measured With the at least one rotation speed higher 
than the ?rst rotation speed is represented by 
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[0046] DAT[n]=DAT[0],DAT[1],DAT[2],DAT[3], 
DAT[4],DAT[5] 

[0047] (When n>5, n=n mod 6 (a remainder of n being 
divided by 6), and the rotation speed of the disc 
rotation means is Vrpm[rpm], the control means 
determines a maximum rotation speed that is loWer 
than the allowable amplitude of the information disc 
recording/playback apparatus, on the basis of a value 
in proportion to a vibration acceleration 1 or a 
vibration acceleration 2, or a value in proportion to 
the second poWer of the vibration acceleration 1 or 
the second poWer of the vibration acceleration 2, and 
the track pitch, the vibration accelerations 1 and 2 
being represented by 

vibration acceleration l[n] : 

27rVrPm 2 2 
( 60 J 

vibration acceleration 2[n] : 

[0048] According to claim 15 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 14, the control means determines a maXimum 
rotation speed that is loWer than the allowable amplitude of 
the information disc recording/playback apparatus, on the 
basis of a value in proportion to an average of tWelve 
vibration accelerations 1 or vibration accelerations 2 Which 

are calculated for n=0~5 according to (Formula 16) and 
(Formula 17), respectively, and the track pitch, or a value in 
proportion to an average of m pieces of central values 
selected from the values of the tWelve vibration accelera 
tions 1 or vibration accelerations 2, and the track pitch, or a 
value in proportion to an average of m pieces of central 
values selected from the second poWers of the tWelve 
vibration accelerations 1 or the second poWers of the tWelve 
vibration accelerations 2, and the track pitch. 

[0049] According to claim 16 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 1, the track pitch detection means detects the type 
of the loaded information disc, and selects a track pitch 
corresponding to the detected disc type, With reference to a 
table in Which standard track pitches corresponding to the 
respective types of the information discs are described. 

[0050] According to claim 17 of the present invention, the 
information disc recording/playback apparatus as de?ned in 
claim 1 further comprises: a move distance detection means 
for detecting the distance by Which the reading means 
moves; and the track pitch detection means for making the 
reading means move for a predetermined period of time or 
by a predetermined distance When the information disc is 
loaded, counting the number of tracks the reading means 
crosses While it is moving, and detecting the track pitch on 
the basis of the move distance and the track cross count. 

[0051] According to claim 18 of the present invention, the 
information recording/playback apparatus de?ned in claim 1 
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further comprises: a linear speed detection means for detect 
ing the linear speed of the information disc; a a playback 
speed detection means for detecting the current playback 
speed of the information disc; and the track pitch detection 
means for calculating the track pitch of the information disc, 
on the basis of the detected type of the information disc, the 
linear speed of the information disc detected by the linear 
speed detection means, the playback speed detected at a 
predetermined rotation speed and a predetermined address, 
the predetermined rotation speed, the predetermined 
address, the innermost radius of data area Which is unique to 
the detected type of the disc, and the data rate When the disc 
is played at the predetermined playback speed Which is 
unique to the type of the disc. 

(Formula 16) 

(Formula 17) 

[0052] According to claim 19 of the present invention, 
there is provided an information disc recording/playback 
apparatus capable of recording or playing an information 
disc on Which information recording tracks are formed 
spirally or concentrically, Which apparatus comprises: a disc 
rotation means for rotating the information disc at a prede 
termined speed; a reading means for reading an information 
signal from the disc; a drive means for driving the reading 
means in the direction of the radius of the disc; a track cross 
detection means for generating track cross pulses on the 
basis of playback signals that are generated When the 
reading means crosses the information tracks; a variable 
?lter means for preventing counting of pulses Whose Widths 
are narroWer than a set value, among the track cross pulses; 
a count means for counting the pulses outputted from the 
variable ?lter means; and a control means for determining a 
maXimum rotation speed that is loWer than an alloWable 
number of track crosses of the information disc recording/ 
playback apparatus on the basis of the count, or determining 
a maXimum rotation speed that is loWer than an alloWable 
track cross speed or track cross acceleration of the informa 
tion disc recording/playback apparatus on the basis of the 
count and the current disc rotation speed, and controlling the 
disc rotation means so that the disc rotation means rotates 
the information disc at a speed loWer than the alloWable 
maXimum rotation speed to record or reproduce data in/from 
the disc. 

[0053] According to claim 20 of the present invention, the 
information disc recording/playback apparatus de?ned in 
claim 19, further comprises: a track cross direction detection 
means for detecting the track cross direction Which indicates 
the direction in Which the reading means crosses the infor 
mation tracks; a rotation angle detection means for output 
ting rotation angle information of the disc rotation means; 
and the count means for counting the track cross pulses With 
signs, Which are detected by the track cross detection means, 
on the basis of the result of the detection by the track cross 
direction detection means and the rotation angle information 
outputted from the rotation angle detection means. 
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[0054] According to claim 21 of the present invention, 
there is provided an information disc recording/playback 
apparatus capable of recording or playing an information 
disc on Which information recording tracks are formed 
spirally or concentrically, Which apparatus comprises: a disc 
rotation means for rotating the information disc at a prede 
termined speed; a reading means for reading an information 
signal from the disc; a drive means for driving the reading 
means in the direction of the radius of the disc; a track cross 
detection means for generating track cross pulses on the 
basis of playback signals that are generated When the 
reading means crosses the information tracks; a variable 
?lter means for preventing counting of pulses Whose Widths 
are narroWer than a set value, among the track cross pulses; 
a track cross direction detection means for detecting the 
track cross direction Which indicates the direction in Which 
the reading means crosses the information tracks; a rotation 
angle detection means for outputting rotation angle infor 
mation of the disc rotation means; a count means including 
a ?rst count means for counting the track cross pulses With 
signs, Which are outputted from the ?lter means, on the basis 
of the result of the detection by the track cross direction 
detection means and the rotation angle information output 
ted from the rotation angle detection means, and a second 
count means for counting the track cross pulses outputted 
from the ?lter means, Without detecting the track cross 
direction, on the basis of the rotation angle information 
outputted from the rotation angle detection means, Which 
count means obtains the count of the ?rst or second count 
means When an initial value of count is set for setting an 
initial value of the variable ?lter means, a value of the 
variable ?lter is set on the basis of the count and the current 
rotation speed, the drive means is disabled, and the infor 
mation disc loaded on the disc rotation means is rotated at 
a predetermined rotation speed, and repeats the process of 
obtaining the count of the ?rst or second count means When 
the value of the variable ?lter is set and the information disc 
is rotated at the predetermined speed, for a required number 
of times, thereby obtaining the counts for more than one 
rotation; and a control means for determining a maXimum 
rotation speed that is loWer than an alloWable number of 
track crosses of the information disc recording/playback 
apparatus on the basis of the count, or determining a 
maXimum rotation speed that is loWer than an alloWable 
track cross speed or track cross acceleration of the informa 
tion disc recording/playback apparatus on the basis of the 
count and the current disc rotation speed, and controlling the 
disc rotation means so that the disc rotation means rotates 
the information disc at a speed loWer than the alloWable 
maXimum rotation speed to record or reproduce data in/from 
the disc. 

[0055] According to claim 22 of the present invention, in 
the information disc recording/playback apparatus de?ned 

maximumtrack cross speed l[n] : 

27rVmm 2 
6O — 

maximumtrack cross speed 2[n] : 

ZJrVmm 2 
60 
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in claim 21, the count means obtains the count of the ?rst 
count means When the value of the variable ?lter is set on the 
basis of the count and the current rotation speed, the drive 
means is disabled, and the information disc loaded on the 
disc rotation means is rotated at a predetermined rotation 
speed, and repeats the process of obtaining the count of the 
?rst count means When the information disc is rotated at the 
predetermined speed, for a required number of times, 
thereby obtaining the counts for more than one rotation. 

[0056] According to claim 23 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 21 or 22, When setting the value of the variable ?lter 
on the basis of the count and the current rotation speed, if the 
count is one obtained Without detecting the track cross 
direction, 

[0057] assuming that the total number of track 
crosses per rotation is 4Tc, and the current rotation 
speed is Vrpm, 

[0058] a maXimum track cross speed is calculated by 

4 (Formula 18) 
maximum track cross speed : 

[0059] and, on the basis of the calculated maXimum track 
cross speed, the value of the variable ?lter is set, and a 
minimum track count pulse Width is set. 

[0060] According to claim 24 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 21 or 22, the rotation angle detection means divides 
the rotation angle information of the disc rotation means into 
siX areas for one rotation and outputs the divided rotation 
angle information, and 

[0061] When the count is one obtained When the track 
cross direction is detected, the count at each of the 
siX-divided rotation angles is represented by 

[0062] DAT[n]=DAT[0],DAT[1],DAT[2],DAT[3], 
DAT[4],DAT[5] 

[0063] (When n>5, n=n mod 6 (a remainder of n being 
divided by 6), and 

[0064] the rotation speed of the disc rotation means is 
Vrpmhpm], 

[0065] a value in proportion to a maXimum track 
cross speed 1 or a maXimum track cross speed 2 
Which are represented as folloWs are calculated as a 
maXimum track cross speed, 

(Formula 19) 

(Formula 20) 
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[0066] and a value in proportion to an average of twelve 
maximum track cross speeds 1 or maximum track cross 
speeds 2 Which are calculated for n=0~5 according to 
(Formula 19) and (Formula 20), respectively, or a value in 
proportion to an average of m pieces of central values 
selected from the values of the tWelve maXimum track cross 
speeds 1 or maXimum track cross speeds 2, is employed as 
a maXimum track cross speed. 

[0067] According to claim 25 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 24, When the value of the variable ?lter is set on the 
basis of the count and the current rotation speed, if the count 
is one obtained When the track cross direction is detected, 
the count at each of the siX-divided rotation angles is 
represented by 

[0068] DAT[n]=DAT[0],DAT[1],DAT[2],DAT[3], 
DAT[4],DAT[5] 

[0069] (When n>5, n=n mod 6 (a remainder of n being 
divided by 6), and 

[0070] the rotation speed of the disc rotation means is 
Vrpmhpm], 

[0071] a maXimum track cross speed is calculated on 
the basis of the folloWing formulae, 

[0073] and, on the basis of the maXimum track cross speed 
so calculated, the value of the variable ?lter is set, and a 
minimum track count pulse Width is set. 

[0074] According to claim 26 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 19, When setting the maXimum rotation speed of the 
information disc recording/playback apparatus, the control 
means employs, as the count, a difference betWeen the track 
cross count that is obtained When the information disc is 
rotated at a ?rst rotation speed and at least one rotation speed 
that is higher than the ?rst rotation speed, and the count 
obtained With the at least one rotation speed that is higher 
than the ?rst rotation speed. 

[0075] According to claim 27 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 19, the track cross count is the number of track 
crosses Which is calculated on the basis of an average of 
counts corresponding to more than one rotation, Which 
counts are selected from among the counts obtained by the 
repetition. 

[0076] According to claim 28 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 27, When calculating the track cross count, if the 
value of the variable ?lter means Which is reset by repetition 
at the same rotation speed changes by a predetermined value 
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or more, the counts obtained before the change are not used 
as the counts for calculating the average. 

[0077] According to claim 29 of the present invention, 
there is provided an information disc recording/playback 
apparatus capable of recording or playing an information 
disc on Which information recording tracks are formed 
spirally or concentrically, Which apparatus comprises: a disc 
rotation means for rotating the information disc at a prede 
termined speed; a reading means for reading an information 
signal from the disc; a drive means for driving the reading 
means in the direction of the radius of the disc; a track cross 
detection means for generating track cross signals on the 
basis of playback signals that are generated When the 
reading means crosses the information tracks; a pulse Width 
storage means for holding the pulse Width of a just-previous 
track cross signal; a ?lter means for comparing the pulse 
Width of the just-previous track cross signal With the pulse 
Width of the current track cross signal, and preventing the 
current track cross signal from being outputted When the 
current track cross signal is reduced by a predetermined 
value or more; a count means for counting the pulses Which 
are outputted from the variable ?lter means; and a control 
means for determining a maXimum rotation speed that is 
loWer than an alloWable number of track crosses of the 
information disc recording/playback apparatus on the basis 
of the obtained counts for one or more rotation, or deter 
mining a maXimum rotation speed that is loWer than an 
alloWable track cross speed or track cross acceleration of the 
information disc recording/playback apparatus on the basis 
of the obtained counts for one or more rotation, and the 
current disc rotation speed, and controlling the disc rotation 
means so that the disc rotation means rotates the information 
disc at a speed loWer than the alloWable maXimum rotation 
speed to record or reproduce data in/from the disc. 

[0078] According to claim 30 of the present invention, in 
the information disc recording/playback apparatus de?ned 
in claim 29, the information disc recording/playback appa 
ratus is able to record or play tWo or more kinds of 
information discs having different track pitches; and setting 
of the maXimum rotation speed of the information disc 
recording/playback apparatus is performed by detecting the 
track pitch of the information disc, and determining a 
maXimum rotation speed that is loWer than an alloWable 
vibration amplitude of the information disc recording/play 
back apparatus on the basis of the count and the track pitch, 
or determining a maXimum rotation speed that is loWer than 
an alloWable vibration speed or vibration acceleration of the 
information disc recording/playback apparatus on the basis 
of the count, the track pitch, and the current disc rotation 
speed. 

[0079] According to claim 31 of the present invention, 
there is provided a vibration detection method for an infor 
mation disc recording/playback apparatus capable of record 
ing or playing at least tWo kinds of information discs having 
different track pitches, on Which information recording 
tracks are formed spirally or concentrically, Which method 
comprises: a step of detecting the track pitch of the infor 
mation disc; a step of counting track cross pulses on the 
basis of playback signals Which are generated When the 
information disc ?Xedly loaded on the apparatus is rotated 
and a reading unit crosses the information tracks on the 
information disc, thereby obtaining a count; a step of deter 
mining a maXimum rotation speed that is loWer than an 
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allowable vibration amplitude of the information disc 
recording/playback apparatus, on the basis of the obtained 
count and the track pitch; and a step of determining a 
maximum rotation speed that is loWer than an alloWable 
vibration speed or vibration acceleration of the information 
disc recording/playback apparatus, on the basis of the count, 
the track pitch, and the current disc rotation speed. 

[0080] According to claim 32 of the present invention, 
there is provided a vibration detection method for an infor 
mation disc recording/playback apparatus capable of record 
ing or playing at least tWo kinds of information discs having 
different track pitches, on Which information recording 
tracks are formed spirally or concentrically, Which method 
comprises: a step of detecting the track pitch of the infor 
mation disc; a step of detecting the track cross direction 
indicating the direction in Which a reading means crosses the 
information tracks; a step of outputting rotation angle infor 
mation of the information disc, Which is divided into n areas 
for one rotation; a step of detecting tWo areas Wherein the 
track cross speed has the loWest value, from among the 
n-divided areas; a step of counting track cross pulses, Which 
are based on playback signals that are generated When the 
information disc ?xedly loaded onto the apparatus is rotated 
and the reading means crosses the information tracks on the 
information disc, such that the track cross pulses With signs 
are counted While detecting the track cross direction in an 
area Where the track cross speed has the loWest value, on the 
basis of the detected track cross direction and the rotation 
angle information; a step of counting track cross pulses, 
Which are based on playback signals that are generated When 
the information disc ?xedly loaded onto the apparatus is 
rotated and the reading means crosses the information tracks 
on the information disc, such that the track cross pulses With 
signs are counted Without detecting the track cross direction, 
on the basis of the track cross direction Which has just 
previously been detected, in an area Where the track cross 
speed does not have the loWest value; a step of determining 
a maximum rotation speed that is loWer than an alloWable 
vibration amplitude of the information disc recording/play 
back apparatus, on the basis of the obtained count and the 
track pitch; and a step of determining a maximum rotation 
speed that is loWer than an alloWable vibration speed or 
vibration acceleration of the information disc recording/ 
playback apparatus, on the basis of the count, the track pitch, 
and the current disc rotation speed. 

[0081] According to claim 33 of the present invention, 
there is provided a vibration detection method for an infor 
mation disc recording/playback apparatus capable of record 
ing or playing at least tWo kinds of information discs having 
different track pitches, on Which information recording 
tracks are formed spirally or concentrically, Which method 
comprises: a step of detecting the track pitch of the infor 
mation disc; a step of detecting the track cross direction 
indicating the direction in Which a reading means crosses the 
information tracks; a step of outputting rotation angle infor 
mation of the information disc, Which is divided into n areas 
for one rotation; a step of detecting tWo areas Wherein the 
track cross speed has the loWest value, from among the 
n-divided areas; a step of obtaining a ?rst count on the basis 
of playback signals Which are generated When the informa 
tion disc ?xedly loaded onto the apparatus is rotated and the 
reading means crosses the information tracks on the infor 
mation disc; a step of obtaining a second count in Which a 
sign is added to the count, on the basis of the track cross 
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direction Which has just previously been detected, When the 
information disc is rotated; a step of selecting the ?rst count 
in an area Where the track cross speed has the loWest value, 
and selecting the second count in an area Where the track 
cross speed does not have the loWest value, thereby counting 
the track cross pulses for every rotation angle and outputting 
the count; a step of determining a maximum rotation speed 
that is loWer than an alloWable vibration amplitude of the 
information disc recording/playback apparatus, on the basis 
of the obtained count and the track pitch; and a step of 
determining a maximum rotation speed that is loWer than an 
alloWable vibration speed or vibration acceleration of the 
information disc recording/playback apparatus, on the basis 
of the count, the track pitch, and the current disc rotation 
speed. 
[0082] According to claim 34 of the present invention, 
there is provided a vibration detection method for an infor 
mation disc recording/playback apparatus capable of record 
ing or playing at least tWo kinds of information discs having 
different track pitches, on Which information recording 
tracks are formed spirally or concentrically, Which method 
comprises: a step of detecting the track pitch of the infor 
mation disc; a step of counting track cross pulses on the 
basis of playback signals Which are generated When the 
information disc ?xedly loaded onto the apparatus is rotated 
at a ?rst rotation speed and a reading unit crosses the 
information tracks on the information disc, thereby obtain 
ing a count; a step of calculating a difference betWeen a track 
cross count Which is obtained When the information disc is 
rotated With at least one rotation speed that is higher than the 
?rst rotation speed, and a count Which is obtained When the 
information disc is rotated at the ?rst rotation speed, thereby 
obtaining a difference count; a step of determining a maxi 
mum rotation speed that is loWer than an alloWable vibration 
amplitude of the information disc recording/playback appa 
ratus, on the basis of the obtained difference count and the 
track pitch; and a step of determining a maximum rotation 
speed that is loWer than an alloWable vibration speed or 
vibration acceleration of the information disc recording/ 
playback apparatus, on the basis of the difference count, the 
track pitch, and the current disc rotation speed. 

[0083] According to claim 35 of the present invention, 
there is provided a vibration detection method for an infor 
mation disc recording/playback apparatus capable of record 
ing or playing an information disc on Which information 
recording tracks are formed spirally or concentrically, Which 
method comprises: a step of counting track cross pulses on 
the basis of playback signals Which are generated When the 
information disc ?xedly loaded on the apparatus is rotated 
and a reading unit crosses the information tracks on the 
information disc, thereby obtaining a count; a step of com 
paring the Widths of the detected track pulses With a prede 
termined value, and invalidating the counts of track pulses 
Whose Widths are shorter than the predetermined value; a 
step of determining a maximum rotation speed that is loWer 
than an alloWable number of track crosses of the information 
disc recording/playback apparatus, on the basis of the count; 
and a step of determining a maximum rotation speed that is 
loWer than an alloWable track cross speed or track cross 
acceleration, on the basis of the count and the current disc 
rotation speed. 

[0084] According to claim 36 of the present invention, 
there is provided a vibration detection method for an infor 














































