1 SPECI FI CATI ON 3-0 DEC 2064 | NFORMATI ON DI SC RECORDI NG PLAYBACK APPARATUS,
AND VI*BRATI'ON DETECTI ON METHOD FOR | NFORMATI ON DI SC RECCRDINGthAﬁE@f& P
APPARATUS TECHNI CAL FI ELD The present ijnvention relates to an i tit'o B
di sc recording/ pl ayback apparatus having a vibration neasurenent neans
for neasuring vibrations caused by an eccentricity of a disc, and a

vi bration detection nethod for the information disc recording/playback
apparatus. More particularly, the invention relates to an information disc
recordi ng/ pl'ayback apparatus haypyg@rganstgiction for performng

vi bration detection using track counting. BACKGROUND ART In recent years,
optical disc playback apparatuses have nmade a renarkable increase in the
recordi ng/ pl ayback speed. The optical disc playback apparatuses have
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.TECHNICAL FIELD
The present invention relates to an information disc
recording/playback apparatus having a vibration measurement means
for measuring vibrations caused by an eccentricity of a disc, and
a vibration detection method for the information disc
recording/playback apparatus. More particularly, the invention
relates to an information disc recording/playback apparatus
having a construction for performing vibration detection using

track counting.

('1 BACKGROUND ART

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.

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



unconfortable. In view of such problem when an optical disc having a

| arge *eccerftricity is | oaded on the optical disc playback app tuys,. the
optical disc playback apparatus limts gthe rotation speed of ?%@ géQcZﬂH
prevent the adverse effect of vibration due to the disc of the |arge
eccentricity. Therefore, neasurenent of vibration anplitudes is an

i nportant technique for preventing the adverse effect of vibration due to
the disc of the |large eccentricity in the optical disc playback apparatus.
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large eccentricity in the optical disc playback apparatus.
Figure 8 is a block diagram illustrating a conventicnal
optical disc playback apparatus 800 having a structure for
detecting vibration with an acceleration sensor. In figure 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 bése 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.
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 proportion 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



base 801, and the spring constant of the insulator 803. The vibration of
the base 801 is converted into an electric signal by the acceleration
sensor 805 nounted on the base 801. The neasurenent unit 806 gg iéiaf
vi bration anplitude of the base 801 on the basis of the electrlc {g 0
obtained by the acceleration sensor 805. Then, the neasured vibration
anplitude is conpared with a preset threshold value, thereby determning a
naxinun1rotation speed of the disc nmounted on the optical disc device.
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count unit for counting the track
Then, the measured vibration amplitude is compared with a

( preset threshold value, thereby determining a maximum rotation
speed of the disc mounted on the optical disc device.

Furthermore, figure 9 is a block diagram illustrating a
conventional optical disc playback apparatus 900 performing
vibration detection using track counting, which is disclosed in
Japanese Published Patent Application No. 2000-113581. In figure
9, the same reference numerals as those shown in figure 8 denote
the same or corresponding parts, and reference numeral 901

(; denotes an optiqal head which is suspended over the base 801 via
an elastic member 902.

Reference numeral 903 denotes a light beam applied to the
disc 804 from the dptical head 901, and numeral 204 denotes
information recording tracks which are concentrically or spirally
formed on an information recording 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



cross pul ses; nuneral 907 denotes a neasurenent unit for determning the
anount* of €ccentricity fromthe counting result of the count unit 906; and
nuneral 908 denotes a notor control unjt for controlling the rgﬁmomEHp%
disc notor 802, and outputting rotation angle information to the 004
measurenent unit 907. The di stance between the optical head 901 and the
disc 804 is kept constant so that the focus of the |ight beam 903 is
positioned on the information recording surface 804A of the disc 804. The
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The distance between the optical head 901 and the disc 804
is kept constant so that the focus of the light beam 203 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 characteristics
represented by a natural frequency of vibration foA which is
determined by the spring constant of the elastig member 902
comprising a material such as metal, resin, or rubber, and the
( : mass of the optical head 901.

M 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 vibkbrates
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



first rpmthat is sufficiently lower than the natural frequency of

vi brati on foA. The optical disc 804 nounted on the disc nntor:3$0$ ts .
rotated at the first rpm Wthin the rghge of the first rpmthat g 2004
sufficiently lower than the natural frequency of vibration foA, the
optical head 901 vibrates together with the base 801. The rel ative
position between the optical head 901 and the optical disc 804 hardly
changes. Therefore, at the first rpmthat is sufficiently ower than the
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.Cpuntégggatégx%ogether with the base 801. The relative position
between the optical head 901 and the optical disc 804 hardly
~changes. Therefore, at the first rpm that is sufficiently lower
than the natural frequency of vibration foA, the light beam 203
crosses a number of information recording tracks 904 equifalent
to the amount of eccentricity of the information recording tracks
904. The light beam 903 generates track crosses as many as the
information recording tracks 904 the light beam 903 has crossed.
Then, the track cross detection unit 205 detects the track
crosses corresponding to the information recording tracks 3904 the
light beam 903 has crossed, on the basis of the playback signals
of the optical head 201, 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.
The count uniit 9206 counts the track cross pulses for one

rotation of the disc 804 on the basis of the rotation angle

information from the motor contreol unit 908. The measurement



Next, the nmotor control unit 908 rotates the disc notor 802 at a second
rpmthat is higher than the natural frequency of vibration foA%?pﬁrgpmer
than the natural frequency of vibration, foM Then, a centrifugal orcdlis
generated in the disc 804 due to the eccentricity of the disc 804. The
base 801 vibrates at an anplitude that is determ ned by the anmobunt of
eccentricity of the disc 804, the total mass of the base 801 and the
conponents nounted on the base 801, and the spring constant of the
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to the eccentricity of the disc 804. The base 801 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 components

mounted on the base 801, and the spring constant of the insulator
- BO3.

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 oﬁtical 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 204.

The track cross detection unit 905 detects the track crosses

as many as the tracks equivalent to the amount comprising the



conprising the anobunt of eccentricity of the information recording tracks
904 and the vibration anplitude of the base 801. The track crgss _detection
unit 905 outputs the generated track cfoss pulses to the coun Oubicd> Q684
The count unit 906 counts the track cross pulses for one rotation of the
disc 804, on the basis of the rotation angle information fromthe notor
control unit 908. The neasurement unit 907 subtracts the count result N1
froma count result N2 obtained by the count unit 906, thereby obtaining
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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 contrcol unit 908. The measurement
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.

Then, the measured vibration amplitude is compared 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.

Furthermore, when detecting a vibration amplitude by a track
counting method, setting of a track count filter according to the
vibration speed becomes important for preventing false count.
Although a method of setting a track count filter for vibration
detection is not general at present, a method disclosed in
Japanese Published Patent Application No. Hei. 8-45089 is known

as a method of setting a track count filter at seeking. To be

specific, an optical disc device disclosed is provided with a PLL



a target track position on the surface of an optical disc by a thread
notor;' an F/V conversion circuit for converting the control frequency into
a voltage, and a ripple detection filtef for attenuating a nonsﬁmﬁ gp%ﬂﬁnt
included in a ripple signal froman envel ope detection cirecuit" (o}

filter characteristic 1is changed according to the voltage fromthe F/V
conversion circuit. Thereby, the cut-off frequency of the filter is varied
according to the noving speed of the optical head. In the above-nentioned
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is changed according to the voltage from the F/V conversion

thﬁd

circuit. Thereby, the cut-off frequency of the filter is varied
according to the moving Speed of the optical head.

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 iﬁ cost due
to mounting of the acceleration sensor.805 and a signal amplifier
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 amplifier.

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 sensor. However, since



.under the same vibration condition and, therefore, a threshold value nust
be prepared for each of discs having different track pitches, and a

maxi mum rotation speed is determ ned byyconparison wth each tﬁqunptqw 4
val ue. However, the vibration of the disc device varies depending on t g
setting condition of the disc device on a system and noreover, the
vibration anplitude with which the user feels unconfortabl e depends on the
human sense and so it varies depending on the user. Therefore, a threshold
val ue or .eagh em; gn yhi e di [ [ 0 ;
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. device on a system, and moreover, the vibration amplitude with
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which the user feels uncomfortable depends on the human sense énd
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.

Furthermore, in the method of setting a track count filter
disclosed in Japanese Published Patent Application No. Hel. 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 profile
that has previously been determined, and the respcnse speed to
the change in the filter characteristics can be appropriately set
according to the predetermined profile. However, in the case

where the frequency and the speed change in the frequency are



detection, it is difficult to set the response speed-to the change in the
filter characteristics, resulting in false count when the response speed
is too high or too |ow. The present inygntion is nade to solvezfﬁe . n
above-descri bed problens and has for its object to provide an f%&ﬁaimﬁn
di sc recording/playback apparatus and a vibration detection nmethod for

the information disc recording/playback apparatus, which can neasure

vi bration anplitudes with reduced cost and space w thout wusing an

accel epathgnaSERRAL dePShi 9 Ak REALHAN Aekedtlion t45IdHT the iR &t RiRshol d
val ue %ﬁ%tagg ?gggpgﬁgent9bgﬂahe disc_fype, aﬁd FngfoerépéUrate vibration
det eCt{r?BrS‘é?{%nY"Qﬁ-E!l?Hﬁ%t hPRe ‘éﬁgefﬁkbﬂﬁt' it frohﬁ‘é'e%: fidr kﬁbfi%&ti% r obj ect
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recording/playback apparatus and a vibration detection method for

the information disc recording/playback apparatus, which can
measure vibration amplitudes 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 accufate vibration detection even when direction
detection is difficult.

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 filter for track counting most
suited to wvibration detection, and perform accurate vibration

detection with less false count.

MEASURES TO SOLVE THE PROBLEMS

According to Claim 1 of the present invention, there is

provided an information disc recording/playback apparatus capable



conprises: a disc rotation neans for rotating the information disc at a
predet'er m ned speed; a reading neans for reading an infornmation signal
fromthe disc, a drive neans for drivipg the reading neans in the
direction of the radius of the disc; a track pitch detection mggnqd
detecting the track pitch of the |nfornat|on disc fromthe |nfornat|o&mﬂ4
disc; a track cross detection neans for generating track cross signals on
the basis of playback signals that are generated when the readi ng neans
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the present invention, the 3 0 DE,C 2004~ 12 inform
recordzﬁ§¢bﬁﬁy%§éksabﬁaFQ?u§16§FFﬁ88 Ph EPEi Kf 1uFuP%h££ CGﬁﬁFrs@strQCFrack
(fggfia@;ggﬁ:agé‘ggggggfgggng%gi oL cfgLect]ng, a Liagk gfosg ghLection

information disc from the 1nformat10n 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 é 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/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.

According to Claim 2 of the present invention, the



whi ch the reading neans crosses the information tracks; a rotation angle
det ect’i on neans for outputting rotation angle |nfornat|0n of th@ B AE 82004
rotation neans; and the count neans forg counting the track cross pul ses
with signs, which are detected by the track cross detection neans, on the
basis of the result of the detection by the track cross direction
detection neans, and the rotation angle information outputted fromthe
rotation angle detection neans. According to Claim3 of the present

| nvent 'J.ﬁ'forhg%1ohnm%@tﬂe%1@1§@ﬂpﬂ%?fkfﬂdlgléﬁp%\i@@i% il s defidied 1 n
Claiml further conprises: track cross direction detection nmeans for

det ect g AoLT ABkiass iy ¢ g%w%ﬂafaygnaffgbsﬂaa(aéﬁaaefahlﬂbaﬁgufgfthe

readi ng nmeans crosses t he |n rmation tracks; a track cross speed

det ect 'dg@eg%ﬁlﬂa GOt o %Ece%yo%% Ejl{l‘i'efcrtﬁ%%erl%ﬂfattllﬁ% tthrea%l%rccti%rplinses a

rotation angle“detecCtion nea putting rotation angle information

o Lyl 5, LoLal LoD, UEauR o e, ool hapa ooy e 1 rack

"Cr 0SS B are etect rack cross-detect'i on

reans, o0 B B TNt AR Do iy afy ose
o FEREE3RH R, BIOLRe B SRR ey S g o
'ndl cateunfas tRe EFack cross Bpatas with Signd)°hh:BR°E1 AL NS
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.

According to Claim 3 of the present invention, the
information disc recording/playback apparatus defined 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 reotation 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 information

outputted from the rotation angle detection means, while

detecting the track cross direction by the track cross direction



is lower than a predeterm ned value, and counting the track cross pul ses
with signs,” without detecting the track cross direction by the track cross
direction detection neans, on the basi? of the track cross direétlddhe £ hzs
has just previously been detected by ﬁe track cross direction detection
means, when the result of the detection by the track cross speed detection
nmeans i ndicates that the track cross speed becones higher than the
predet erm ned val ue. According to Jaim4 of the present invention, there

! : . : ) 3 ; | ‘ | ¢
ocor i eER i8R LEARCTRRRAT LD ESEIE (e BhR BURSEE BRPRLACHS faERR S ©
different track pitc

es. .on which i.nf.ormation, recoyrdi r are _farmnmed
api ral 1500 SEnel OPrEarign WRRBR ABnararss  teahpriSelPagk REsSsorkerl,
means for rotat'ﬁg t he in&OEnatLon diic at _a_prede ernigﬁd ggeeg; a
readi ni® mEAFST f bR eddPRGIGHe M APS PR BR - sPAaFORPEMEhERGi 563CE GF PTE
means fory driving the readLgﬁ gggng ig,the girfctign of th ,rad%us OL t he
di sc; BUtFER Kbt ThIBdt e¥t FBA hedRECFEI e tRRt FRECKNE PP EcRIPFEERCBT P¥ he
information disc fromthe information disc; a track cross detectjion neans
for gerie? aEFRglt FERRS cHbseckighafleteRtLAR Baans, o bhayhagksSsPin&le that
are generated when _the reading neans  crosses the information tracks; a
track EraEs EFoETtibregkieRt Foat RaandusbrraeYieushy Reergrterbed by
direction indicating the direction in which the reading neans_crosses the
i nf or g drraek XPess Eoeolien drEechipBtBeaddhr PR et cEeF0ht nehinkhe or
outputting rotation angle information of the disc rotation neans, which is
(di vi dedrtegitiom biy cive foFa@heCkosat FoRcd adokrot Ipn e valpdtetiedntitans
the track cross speed becomes higher than the predetermined value.
According to Claim 4 of the present invention, there is
provided an information disc recording/playback apparatus 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 concentrically, 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



for detecting two areas where the track cross speed has a | owest val ue,
fromanong‘the n areas; a count neans for counting track cross pulses with
signs, which are detected by the trackjgross detection means, Dy phe batiis U
of the result of the detection by the track cross direction detection
means and the rotation angle information outputted fromthe rotation angle
detection neans, while detecting the track cross direction by the track
cross direction detection neans, in an area where the track cross speed

has the | opest ,valug: aggotdiyng H%.t%'@:%i%ﬁsﬂlletan%f fol?e HRLREH iy R raienzer o

cross area detéection neans, “counting the track cross pulses wth signs,

W thoul, 9pL CFLF OBk PPoh" BEKHREORS ol LBELIARNTheahBE. Width Q08 vilderr!i On
n %e aslis o F

det ectT 0o neans, "o he track cross direction that has just
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o T PSP Pkt solDEsLER°H 26585 FhaScitl pserion maans 1

an areﬁn S speed oes not west val ue

accordjin o the. result _of the, detection by,th r ros rea tion
neans,%ogﬁ%eB%?Eh?giﬁﬁotﬁgeéguﬁp?rgngkg ggﬁ %oFgﬁégngpggg'ggge%n%%%ﬁg%a
maxi mum y ot at j on speed tF t is lover than an allowable yibration, anplitude
of the"dH#er net PBP PR ﬁ%o?d?ﬁﬁ?ﬁra9b88ﬁnngS?QFu ©5n®° g Basi-§26f t he
count and the track pitch, or defermning.a Xi,num rptation, speed that is
| oner FFRES i bFedvsbte SRS ¥ lCgbéﬁﬁgg?tsggﬁgpggn£§gc%FgthEEﬂsgpeed of
the informatjon disc 3 0 DEC 2004, 15 recording/ La Eagﬁ apparat us on t he
basi s FLIHeL WIS heOBr BRR PAFLEncTahlet R EE ré t Fs@ ?89 tPBn°¥peed,

and controlling the disc rotation neans so that tge di sc Eo%ation ans
dihe Hgrack cross direction detection means and the rotation angle
(rot at

| information outputted from the rotation angle detection means,

while detecting the track cross direction by the track cross
- direction 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 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



information disc at a speed |lower than the all owabl e maxi num rotation
speed-to record or reproduce data in/fromthe disc. According:;g ﬁ%@iQMﬁ of
the present invention, there is proviggd an information disc ]
recordi ng/ pl ayback apparatus capable of recording or playing at |east two
ki nds of information discs having different track pitches, on which
information recording tracks are forned spirally or concentrically, which
apparatus conprises: a disc rotation neans for rotating the information

di sc af ao%gﬂgt/gllggﬂs kSBBBdrad st RaTRARE o ofr REANIAGNAY Y AhigRld on

si gnal From e neans r|V|ng the readi ng neans in the

et ot PRB<Bhe k b, £pe d?c% s fadeote %rt%% - SRegk 0 ApRC BRI TR XD

I
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Crosses i for tlon racks: at rack oss ﬁlre |onbgetect|o nmeans

h
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t he readj ng.neans cro ses the informati r,a rotation_.an

det ect TR @R SPEFIobPpbfrPhY Pﬁtg?PBngﬁﬁggég FB?EEPPO%thd%ﬁ dISC
rotation nmeans, which is divided into n areas for T Z€ero
cross area dSIGIGH sl iy r® dut ddig rfbr%/ﬁfl%rléh‘ée%fé? ejféf aJc? Cross
speed has a | owest, 30 DEC 2004 16 val ue, anong. the n eas

nmeans PHRYLEEAGER %PF%?maEb%ﬂtdh§§n§eFBFdEBEZ?%ﬂéb?gﬁcﬂpgﬁﬁgguﬁuF§B§ 3Fth

signs, which are detected by the. track cross detectlg g n the
(basis of ¥peording or playing at least two kinds of informa ioh discs

having different track pitches, on which information recording
tracks are formed spirally or concentrically, 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,



result of the detection by the track cross direction detectio means and
the rdtation angle information outputted fromthe rotation aﬂQIBEﬂepggxion
nmeans, and a second count neans for ce@nting the track cross pul ses
detected by the track cross detection neans, w thout detecting the track
cross direction, on the basis of the rotation. angle information outputted
fromthe rotation angle detection neans, which count neans obtains a first
count of the first count neans when the drive neans is disabled and the

count of the first hen the d ) _
cecond oAt “ERSHNARRTY Sren’t leiiq® Soril HEARR, BPEECe AN ©
ans,

e on_the basis of the track cross_ directi.o i.¢ch j ust -previqusly
been dEPEE eﬁeﬁ9st%8rtF88Ptlgpb§§a -rggPﬁgn%§%F§ t?@%ﬁnggﬁgé’wﬁéﬁ%%hékgrive
nmeans i, s, di sahl ed nd, the. information di.sc | caded on e disc rotatiaon
nmeans ?%te?g?gtgﬁ,tg@lEﬁﬁgktﬁ§oﬁﬁr99%88gﬁ9niWegﬁsargﬁ &rgaﬁﬁé P&a&becross
speed has the | owest val ue acc rdigg to the result,.of the e%ec%Lon by the
zero cFe8ulhref HReedeFBRTARRNSY LBPebreackhErosSecgrycE5ERr PRTEMRTAPBa where
the track cross sgeed does not have. the | owest val ue acc%rding to the

r esul tMeAN$ handetRet FBRabyORhand2&r dnEPEEATAPBACHEPEEL PN TREBNE ®and count s
the track cross pulses for every rotation angle and outputting_it; and a
cont r ofotaeher 2p9lacHeERrhiAg BeARRr nARfr 8t 48F6RIsFEERTt BE8EDEsTPBwer t han
17 3 0 DEC 2004 an all owabl e vibration anplitude of the information disc

r ecor dioiEpingbble® Bppakacuessnruheepadrsestednbycbhft Erafl £R8SStrack

pitch, or determ ning a maxi numrotation sgeed that is ) .
- 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 first
count of the first 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 first 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 according 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



| ower than an all owabl e vibration speed or vibration acceleration speed of
the informdtion disc recording/pl ayback apparatus on the basis of the
counts, the track pitch, and the current; disc rotation speed, a g
controlling the disc rotation neans so that the disc rotati®df Bg ng004
rotates the information disc at a speed |ower than the all owabl e maxi num
rotation speed to record or reproduce data in/fromthe disc. According to
Claim6 of the present invention, in the information disc

recor dhpgLphawhadk %ﬁ%&%%h@h(ﬁﬂﬂﬂﬁﬁﬁdé1d?i%HB‘ﬁanrﬁ%tﬂdH3d£§éﬂ'0“ angl e
detection neans divides the rotation angle information of the disc
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lower than the allowable maximum rotation speed to record or
reproduce data in/from the disc.

According to Claim 6 of the present invention, in the
information disc recording/playback apparatus defined in Claim 4
or 5, the rotation angle detection -means divides thé rotation
angle information of the disc rotation means into six areas for
each rotation, and outputs the divided information; and the zerc
cross area detection means detects, as zero cross areas, an aréa

where the count of The count means has the smallest value, and an

;/‘\‘

area on a diagonal line with respect to the area.

According to Claim 7 of the present invention, there is
provided an information disc recording/playback apparatus 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 concentrically, which apparatus
comprises: a disc rotation means for rotating the information

disc at a predetermined speed; a reading means for reading an



detection neans for generating track cross signals on the basis of

pl ayback signals that are generated when the readi ng neans crosses the
information tracks; a count neans for unting track cross p that are
detected by the track cross detection ans, and outputting Sﬂﬁﬁﬁﬂhdmg and
a control neans for, using, as the count, a difference between the track
cross count that is obtained when the information disc is rotated at a
first rotation speed and at |east one rotation speed that is higher than

h fi i ) I
one. r otAEPEREE pBASHBREr TERANCFROHFFSt o BEAPPORCEREedo? HELUPROnERS o
maxi mumrQtation s eed wer t

a I ration | i tude
oF L het PRECHHRBPBRE AL Sc LR el BFRUPDI BYpEEE SRRARSI0S BRot AEoBashs CBRCEh
count and the track pitch, or determ ning a nmaxi num r ot eed that |s
| ower E%%ﬁhaﬂeE?FB%BBI@e@P%rg?FoﬂegﬁﬁéangrtQ?bFﬁ?F nPAEE I@?a?ﬁ speed of
the information disc recording/playback apparatus on the_ basis of t he
count , infermakienpdisn fapm Ehe tnipERetyPRcA1FGi aRi BRESHeBHOSENd
controlllng the disc rotation neans so that the disc rotation neans
r ot at ede et ien oraaRs ofoHi generabhingebBack oWe s hahIRaLS aPRolBs! B2FhRi num
rotation speed to record or reproduce data in/fromthe disc. 19 3 0 DEC
2004 Mmtwiiykpel anals bhat erpreeparated aiiennthe nreading yreanat i on
di sc recordi ng/ pl ayback apparatus defined in Claim7, the first rotation
speed ¢ seaufihei vridyma biws peeaic ks ; wai CPumo MERIbe afoBncoertiBg beFagkn t he

information disc and the reading
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 first rotation
speed and at leést one rotation speed that is higher than the
first rotation speed, and a count that is measured with the at
least one rotation speed higher than the first 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 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.



means, and the track cross pul ses due to the eccentricities of the
inforrmation disc and the disc rotation neans are counted. According to
Claim9 of the present invention, in t?ﬁ i nformation disc DED
recordi ng/ pl ayback apparatus. defined Claim?7, the count nea S é ugmﬁ
the track cross pulses at the first rotation speed for a. predeterm ned
nunber of tines, and counts the track cross pulses with the at |east one
rotation speed that is higher than the first rotation speed, for the

predet erm ned nunber of nes; t.he contro nmeans | oys Bs t he
count, an gVﬁ?ﬁﬁgp %QWcﬁ %ﬂ ?FEEF%%% RSk qgh %?ét§%lected
from anong the couynts obtal ove des ri bed_repeti.ti .

val ue PRIPFBRbIPTOATES FRECH éPaZ 5@8%?9&#& aBRELEEr HPhE1piBs dnt
invention, in the information di sc recordln% E iback agggrgtug,d fined in
d ai m¥he fhESEorabRbhoRngPectetcti SHEMEEASNGLY LY ERECFofAL FBACANEPe
|nfornat|on of the disc rotation neans, which is _divided into six areas
for oréibwabiopnocansswhekwaeni Fher éREerBatweBndife epackhecrsadingunt
nmeasured at the first rotation speed with each of the six-divided rotation
angl esreams), taedt thekttrekscroant PWhPeR fde kpathreBChrRRrifétaes| ehst one
rotati on speed higher than the first rotation speed is as follows: 20 3 0
DEC 20ge DATfoimat DAT[ @1 soaThd ] tDATERFCORTE BT I OATRERNDATES] CPOWRERAR>5, n =
n nod 6 (a renmainder of n being divided by 6), the control neans

det er mi nes aceaxidime rot &liadm $hedd theatpries e toigvertze i he mlthanabl e

anplitude of the information disc
- information disc recording/playback apparatus defined in Claim 7,

( the count means counts the track cross pulses at the first
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 first rotation speed, for 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.

( f According to Claim 10 of the present invention, in the
information disc recording/playback apparatus defined 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 first 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

first rotation speed is as follows:



recordi ng/ pl ayback apparatus, on the basis of a value in proportion to a
vi bration dnmount 1 or a vibration anmount 2, or a value in prop?@tbgg 50

t he second power of the vibration anoug% 1 or the second power® ef e2004
vi bration amount 2, and the track pitch, the vibration amunts 1 and 2
being represented as follows: (Fornula 12) vibration-anmount 1[n]= 1 DA
71n] 2 +DAT[ n] DAT[ n+1] +DAT[ n+1] Z 1 ,63 (Fornula 13) vibration anmount 2[n]=
| DAT[n] 2 --DAT[ n] DAT[ n+21+DAT[ n+2]2 1 According to Claim 11 of the present
i nvention, 4 e_J ti 1S G, Te[czqrqu | 3ypbiacdq apparst us defined in
d ai m 10, dﬁ@e[tngont %%r[@ér@ﬁ et]ér r‘a{ nes ‘a Tr?gé(jiqrfum _rof]ati on 5;Hpeed that is
e i oy MR BUa R & BT WSO A AL IR M Uivided by €

recording/dl dppar atus,” on the basi's ue’l proporti

f twel i brati ts_1 ._Vib ' i€
cal cur e tBrH e sh S AE P o REs = ek iith 1B} o FRr Bb . E24Y THnd The
t k pitch, I i i t f. mpi f tral
val uoslePE EREP o g bnienle r ol FHiG o Reciet DEctRBr IR oREhount s 1 or
vi bration anmpunts_ 2, nd the track gitch or a va ueinlgéo ortion to an

2 ;
aver agee AL F NG RERPOJFX cARFER YA 1BR ERPRIBES 1Pbm 1 FRt88cthd powers of

the twelve vibration anpunts 1 or vibration ampunts. 2, and tpe track
pitcﬁhproportlon to a vibration amount 1 or a vibration amount 2, or a

value in proportion to the second power of the 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:

(Formula 12)

vibration amount 1[n]=72§-\/{ DAT[nT + DATIAIDAT[n+ 1]+ DAT[n +1F |

{(Formula 13)

vibration amount 2{n]=%\/| DATInT ~ DAT[n}DAT[n + 2] + DAT[n+ 2T |

According to Claim 11 of the present invention, in the
information disc recording/playback apparatus defined 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



According to Claim12 of the present invention, in the inforngt' disc
recor di ng/ pl ayback apparatus defined in Caim?7, the rotation JLEEEJZUU4
detecti on nmeans divides the rotation aggle information of the disc
rotation neans 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 first rotation speed for each of the
six-divided rotation angles, and the track cross count which is obtained

with the at |east, ong rotation _speed higher than the.fli r i peed
st et BT byPPATTRT Ve BANEBT BRTATEURAT] 3 CBATLET 2DATT4T "OATES) 2( when
n>5, n = n nod 6 éa repaj nder of _n_bein divideg.b Eér and the ro%ation
speed YpdiHee dFsackpLtFBn ﬂEaﬁstQUQrﬁﬁ[PﬁﬁPPr Pﬂé nfPoPVieads °- *
determ nes a maxi mumrotatjon speed thaﬁ i S Iﬁmer t han t he allo%aﬁhe

anpl | (RUBC®F T heCPRYBR haYRORCa: SELCFEERr AFAB) bRey BRERDAPRAREF BsOfohREhe
basis of a value in proportion_to a vibration speed 1 _or a _vibration speed
2, or weleg jelbrapiopotPBRteolt AE YePBAYLABURTCBRIE N, vABRatPENtEREED 1
or the second power of the vibration speed 2, and the track pitch, the

vi br athoickpeeds 1 and 2 being represented by 30DEC2004 22 (Fornula 14) r

DAT[ n] 2 +DAT[ n] DAT[ n+1] +DAT[ n+1] 2 f vi bration speed 1[n]= 2 60 m 73
(Fornul a 15Rcgording to Claim 12 of the present invention, 1n the

information disc recording/playback apparatus defined 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 first 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 first rotation speed is
represented by

DAT[n] = DAT[O],DAT{1],DAT[2],DAT[3],DAT[4]1,DAT[5]

(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



| DAT[ n] 2 - DAT[ n] DAT[ n+2] +DAT[n+2] 2 j vibration speed 2 [n] = 2 60 m 73
According to Caim 13 of the present invention, in the i nf or el i RO§S
recordi ng/ pl ayback apparatus defined i Clain112, the control neans
determ nes a maximumrotation speed that is |ower than the all owabl e
anplitude 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
(Fornuiﬁ.lﬁ% q? (Formula 15), respectively, and the track pitch, or a
val ue 5% ?on to an average of m pieces of central values selected
fromthe values of the twelve vibration speeds 1 or vibration speeds 2,

and the track, pitch, aI@@VLn 2p on Leges of
centraIV%QF%E%O%eﬁ%%?gd ﬁ?¥0n1t éﬁ@ggéueféi@ﬂ%@ﬂg¥fm§?§EE@FE%gﬁ?gn
speeds 1 or the second powers of t e vibration speeds 2, and the track
pitch. According to Caim14 of the present invention, in the information
di sc reRvmitiy/ )ayback apparatus defined in daim7, the rotation angle
detection neans divides the rotation angle infornation of the di sc
rotation neans into six areas2kBl_ope - . 1

rot at i onilration rereeit4 bhl= anﬁa.%? 4 :
the track cross anount which is ured at the flrst rotation speed for
each of the six-divided rotation angles, and the track cross anount which
i s measur edAcapridingetat Cledsy lonef PERSEPded isGHo ham (408 i r st

information disc recording/playback apparatus defined 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 i
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.
According to Claim 14 of the present invention, in the
information disc recording/playback apparatus defined 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



rotation speed is represented by DAT[n] = DAT[ O], DAT[ 1], DAT[ 2], DAT[ 3], D
LT[ 4] ; DAT[ 5] (when n>5, n = n nod 6 (a renmai nder of n being divided by 6),
and the rotation speed of the disc rotpaiion nmeans is Vrpn{rpgj t he
control means determ nes a maxi mum rot4tion speed that is | owedEha04 he
al l owabl e anplitude of the information disc recording/playback apparatus,
on the basis of a value in proportion to a vibration acceleration 1 or a
vi bration acceleration 2, or a value in proportion to the second power of

t he vi ti I ti 1 h d | i
aceel SR o 3L EEREERRG DF HERDi Lo, CURGCVTRIRT| BIOBRCaT I SY [ Bhs. 1 and 2

bei ted b | 6).= i brat}j | ' . 2 ?
ey feprcseniso by (Ferrule A0 2. v beition acee e bl (Rugf 2

| ti 2 2 2?7 | DA7 2 - DAT DAT[ n+2] +DAT[ n+2] 2 60 di
o Ol ORAT o THEL B oLeRL P CHAGh, CTAT IRRORE B F000 EIHToT a1 on |

di sc recordi ng/ pl ayback apparatus, defined in Caim?14, _the control neans
det er Mids theread Fot e ofP kpkhen tFRReq shlq?b%% Chath Fhi et Hi T owabl e

anplitude of the information disc
rotation speed is represented by :

DAT [n} = DAT[O],DAT[1],DAT([2],DAT([3],DAT[4],DAT[3]

{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 gecond 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

(Formula 16)

vibration acceleration 1l[n]=

(27:1/,?,,, y 2
60 * 3

{Formula 17)

JDAT[nT + DAT[nDATIn+1]+ DATn + 17 |

vibration acceleration 2([nl=

(.27:;@'"-)2 %\/I DATTn}: — DATIn{DAT[n+2]+ DAT(n+2}* |

According to Claim 15 of the present invention, in the



recordi ng/ pl ayback apparatus, on the basis of a value in proportion to an
average of ‘twelve vibration accelerations 1 or vibration accelaraqunsﬂﬁq
whi ch are calculated for n=0"-5 accorgling to (Fornula 16) and t Ornu%a
17), respectively, and the track pitch, or a value in proportion to an
average of mpieces of central values selected fromthe values of the
twel ve vibration accelerations 1 or vibration accelerations 2, and the
track pitch, or a value in proportion to an average of m pieces of central

o ° : r : |
va Ueslrrg.féﬁfé@gorg ;8{% §%§§%§9§35§?’5§5?9f< mga&%hged_eﬂﬁéat i8NClaim 14,

et
he LT ST SO GG el T RS E S e
s so LSS S Sl it dfrih, SR B B2 e
Ergimﬁﬁfgidﬁﬁi;é%ﬁﬁpiﬁ }?Epafﬁ#BFhaE?oﬁ&%?%%%l%r%fd%s%?? %dfﬁApcording to
appar REAPGL 01 o P (PR G0 BYERES CORETF L08Rt bRt ant s /e
detection neans for detecting the distance by which the reading neans

nmoves Vidyatinn Zmon ot bopd 2 rdkichi 2es drt@tabed nkdh TS draki ng t he

readi ng means nove for a det i ned [ fti . b
pr ede BEGATTERHi R a?ﬁ,cét"m‘in;!ﬁ?;le@ﬁeae{lqm BE?I’HF%;";‘IOJ&Y )(s)'t: ‘T%Snﬁ?%cg{i’e‘b%/lﬁoﬁﬂq ng*% he

nunber of :
o track pitch, or a value in proportion to an average of m pieces

of central values selected from the values of the twelve
vibration accelerations 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.

According to Claim 16 of the present invention, in the
information disc recording/playback apparatus defined in Claim 1,
(y; 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.

According to Claim 17 of the present invention, the
informatibn disc recording/playback apparatus as defined in Claim
1 further comprises: a move distance detection means for

detecting the distance by which the reading means moves; and the



tracks the reading neans crosses while it is noving, and detecting the
track ‘pitch on the basis of the nove distance and the track cross count.
According to Claim18 of the present igyention, the i nfformat8dh DEC 2004
recordi ng/ pl ayback apparatus defined in Claim1l further conprises: a

| i near speed detection neans for detecting the linear speed of the
information disc; a a playback speed detection neans for detecting the
current playback speed of the information disc; and the track pitch

det ect Lgn ans for | ajing_t t i f i i i SC,
on t he BASISELBF ¢ HE" BBk Gar Rl e oF PASITHr o atioa i e T e
speed of _the information.disc_detected the |inear spe tion
neans, 2 PH%Q%F%§%%E§8588£ﬁ°8e?gcgéﬁeaPragﬁr8d85§9$iﬁg&lggggFﬁgk%gﬁged and
a predeterm ned, address, the,predeterm,ned rotation eed he
prgdetﬁ?ﬁPnEﬁeaﬂﬂ %E%?E%ﬂﬁ gﬁgﬁrﬁﬁsgo?gﬁ us C8PRGA0E iﬁsan%W%SH °L - uni que
to the detected type of the disc, and the_gata rate when the disc is

pl ayedtBACkhctRp AL AT MBBERF aGhaERCS pB L GhitEN 1P s™OYAPHue T t he type of
the disc. According to Claim19 of the %resent invention, there is

provi deetteeting oinat FerckiRELEhcoRdFRg/ BRrEYPack LPpalaVesdispaBre aBf

recordi ng or playing an information disc on which information recording
t r ackstle et ¥aplre@raps re® ¥yt or concentrically, which 26 3 0 DEC 2004
apparatus conprises: a disc rotation nmeans for rotating the information

di sc at a pRegetrdindnd® §Badd 18 dfadihgy DREFENY VeakRThg i i nf or mati on

signal fromthe disc; a drive neans for ) . )
(t information recording/playback apparatus defined in Claim 1

further comprises: a linear speed detection means for detecting
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.
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



driving the reading neans in the direction of the radius of the disc; a

track ‘cross detection neans for generating track cross pul ses £B bge 36 i's

of playback signals that are generated en the readi ng neans oB&és

information tracks; a variable filter ans for preventing counting of

pul ses whose widths are narrower than a set value, anong the track cross
pul ses; a count neans for counting the pul ses outputted fromthe variable

filter neans; and a control means for determ ning a maxi mumrotation

speed that is | ower than an al]|.owabl unber of track crosses qf. the
h ity % 5 e,

i nf or MEPPAIT 3dUSc CEBSIdS Y/ R & CAFPECR PR (it BRiE S count
or determ ning,a maxi nrumrotation speed that is. |ower .han _an alugrable
Drack Sreesnetian Lot Rk o rredereraged AT A HEa Mtah Hiksc
recordi ng/ pl ayback apparatus on the basis _of the count .and the current
di sc r 6EaE1HE SPeédLoaHE tdOR SHIINEy T ke thiss @ is6vat &Y T meads t he
disc rotation neans rotates the information disc at a speed |ower than the
al | owaBréving fim readitidomespsedn dhee8dr@ i e PloddiCe T@HAS 95 (16 t he
disc. According to Claim20 of the present invention, the information disc
recor dilhgtpl aybaekkappasst deteetiinad meang fom venerplinge Lr@SHpIGresES a
track cross direction detection neans for detecting the track cross
di rect puhsahi oh thei basés cie pdiavberikorignalehitbatt BEer ggackg tesawsesr osses
the information tracks; a 27 3 0 DEC 2004 rotation angle detection neans
for outhet teadingt meaos emgissesi fther Alafoomasionhérdcsé/r 6t ¥erdabdeans; and
the count neans for counting the track cross pulses with signs, which are
(detectéﬂlbgr 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 filter
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 information 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.
According to Claim 20 of the present invention, the
information disc recording/playback apparatus defined 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 information tracks; a



the track cross detection neans, on the basis of the result of the
detect'ion by the track cross direction detection nmeans and the rotation
angle information outputted fromthe rg&ation angl e detectiondriedHsC 2004
According to Claim?2l1 of the present invention, there is provided an
information disc recording/playback apparatus capable of recording or

pl aying an information disc on which information recording tracks are
formed spirally or concentrically, which apparatus conprises: a disc

rotation ans for rotating.the informtion di.sc. a r.edet er mj-ned speed;
a readFﬂagﬁéﬁﬂsapg}e F&%&%ﬁjognﬁﬁﬁﬁﬁ- i<ﬂ#%|%§%ﬁn4ré§#3 %§aﬂ%?;l§a drive
means for. driving the reading ans in the direction of the radius of the
di sc; énFPEERt&PBSQfdgpgcgﬁéﬁ ﬁggﬁgngrHﬁ@ﬁ@?af?ﬁ%t¥¥%éﬁnf¥ §?anﬁu&§55 on
the basis of playback signals that are generated when _the readin ns
crosse§°FHE1PﬁfB%ﬁaFFéﬁktF§8§§;le§§Fi§%F SFﬁPFer“ﬁEéﬁﬁaﬁﬁ? %§§gﬁg$ﬁ§
counting of pul ses whose widths are narrower than a set val ue, _anong the
track ERestrpaksezosg deiertiepodieansrelpi bhedRsdt OF MbneFdttd@tect i ng
the track cross direction which indicates the direction in which the
readi nghendahectionsky the trpeknarpss dizeréiorn FetgCtopnramgresdérdction
means for outputting rotation ang[e information of the disc rotation
neans; the coahat ieananyghel dufagnatippspugpustedednsm sheogotabiprcangde
counting the track cross pulses with signs, which are outputted fromthe

filterdapanbionnmednsbasis of the result of the detection by the track

cross direction detection neans and t he
(f 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 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 cross detection means for generating track cross
( 5 pulses on the basis of playback signals that are generated when
the reading means crosses the information tracks; a variable
filter 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 information of the disc

rotation means; a count means including a first count means for



rotation angle information outputted fromthe rotation angle detection
means,” and ‘a second count neans for counting the track cross yﬁlggﬁ 2004
outputted fromthe filter means, w thoyg detecting the track cros
direction, on the basis of the rotation angle information outputted from
the rotation angle detection neans, which count nmeans obtains the count of
the first or second count neans when an initial value of count is set for
setting an initial value of the variable filter neans, a value of the

var! SOLEERALE o3 Sebcincihebpis e coutl SOl e S ietipunalel on

speed, rr’ve means s ormati on isc | baded on the

disc ratati a IS rotated a redeter m ned _rotatign eed, and
repeat£r9ﬂe95?33é2§85fm388§éiﬁpn%h%hgggggn%%bgb%h%efgggtOﬁrtégcond count
means when the val of the variable filter is,set .and t i r ion

di sc iQGE?S%é?Edet%gﬁeL5F8§e959ﬁﬁng&r§5§é89 p&te %%Q&UPFggsngk egﬁ%f
times, thereby obtaining the counts for re than.one rotation, -and a
controFoﬁégﬁgngPga@téPﬁPﬁWﬁ&lannﬁ§FﬁﬁﬁFg§tEFPEntQSegat?héPn PE9tSwer t han
an al | owabl e nunber of track crosses of %he inf%rnation disc

r ecor diREPEEA9BaBRERPparAfuE BACPRE GYPE BEapRe Lok GRENEIPIQLRE! FFACKy a
maxi mum rotation speed that is lower than an all owabl e tracﬁ %rogs speed
or traekoesorulaesePeiREFbRdofrPHethenf ol hBEI BR2AFscWiERBIEi AGFBFayBYck
apparatus on the basis of the 29 3 0 DEC 2004 count and the current disc
rot at i e spreak graseodirerting. tAR thesbafdfaPlohlfeanbas4°PhaPItRe disc

rotation neans rotates the information disc at a_speed | ower than the
(aL|oma%mEOﬁggthgﬁ1outputted from the rotation angle detection means,

which count means obtains the count of the first or second count
means when an initial value of count is set for setting an
initial value of the variable filter means, a value of the
variable filter 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 first or second count means when the
( - value of the variable filter 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

information disc recording/playback apparatus on the basis of the



rotation speed to record or reproduce data in/fromthe disc. According to
Ol ai m'22 of* the present invention, in the information disc
recordi ng/ pl ayback apparatus defined ipqC0 aim21, the count neans obtains
the count of the first count neans when the value of the var qul;pg,{]ijnggr
is set on the basis of the count and the current rotation speed, the drive
means i s disabled, and the information disc |oaded on the disc rotation
neans is rotated at a predeterm ned rotation speed, and repeats .the

proces f q%% LnLn h o] % o% .éhr count,.nea, Etﬁ%ﬁﬁ'hgeth
infordé?@%% @ gth?sg?%¥§?gdag t 8£%§é et%%ﬁlﬁéd ?pee%, oF “a eunred
nunber ., of tinmes, thereby obtaj ning, the,count or._nore._than rotation.
Aocor G Cio CRal o 5295 F8. pPBLeRRSl Y SHt FBhaRR™L REarn  FALEPOn P oc
recordj ng/ pl ayback apparatus defined in gLai ﬁl 22, _when_setting the
val ue %ﬂéhéhﬁ ?aﬁ&%ﬁ%? t2r SBReEhECBSS] a8P£ ﬁeaggﬁwﬁbéﬁdm?ﬁémgﬂrrent
rotation speed, if the count is one obtaine mﬁtho?% detgﬁtigg the track
cross A PeRA U nEetREE Pher EBEARURGNBRFA0F P FEER EPEsEEECper
rotation is 4Tc, and the _current rotation speed is Vrpm a nmaxinumtrack
cross speedPrsogging Ce§lEy™ @otfultdiel B R8I RIS HACr dds Wieed = 2 P
K 60 30 3 0 DEC 2004 and, on the basis of the cal cul ated maxi numtrack
cr oss dfeamat igfe dig@erFoRfngdplaypack apeerpiusefeingdal i al #im £+ ack
count pulse wdth is set. ]

the count means obtaing the count of the first count means when

the value of the variable filter 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 first 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.

According to Claim 23 of the present invention, in the

information disc recording/playback apparatus defined in Claim 21
('? or 22, when setting the value of the variable filter on the basis

of the count and the current rotation speed, if the count is one

obtained without detecting the track cross direction,

assuming that the total number of track crosses per rotation

is 4Te, and the current rotation speed is Vrpm,

a maximum track cross speed is calculated by

{Formula 18)

27,

rpm

maximum track cross speed = P



According to Claim24 of the present invention, in the information disc
recor di ng/ pl ayback apparatus defined in Claim21 or 22, the rotation angle
detection neans divides the rotation gggle information of the disc
rotation means into six areas for one rotation and outputs the 8i DEGefds
rotation angle information, and when the count is one obtained when the
track cross direction 1is detected, the count at each of the six-divided
rotation angles is represented by DAT[n] =

DAT[ O T[ 1], AT T = d

remai nBP o " Bet BESBrvr e By 6 ARG e T oraT, o hecd o ChSdsc

rotati neans i sV . i i - i Kk

cross Sizeetis, of TR vaRIepal. fasEy dsbegts whis BiBeEl BB 3%
as a paxi mumtrack cross speed, (Fo_r mul a 19)

follows ar cal cul at

i P P BCRILFBot SeEBed FRIE 2 pm 2

VI DA7Tn] 2+E,%I§l[frng 7Tn3:H fr&%‘&%\%i'éf 5%\% 73 Fortrmia ezoe. maxi mum,track cross

speed 2[ n] I pifl _ 5 ALt 1 e g0 33

30 DR a2 MR e Lo PRy bl Q0 h 2k Rt ehRds Ghe iRy S BEL TR, ack

or 22, the rotation angle detection means divides the rotation

angle information of the disc rotation means into six areas for

one rotation and cutputs the divided rotation angle information,

and

when the count is one obtained when the track cross direction
is detected, the count at each of the six-divided rotation angles
is ;epresented by |

DAT[n] = DAT[O},DAT[1],DAT[2],DAT[3],DAT[4],DAT[5]

{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],

( . 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) |

maximum track cross speed l[nl=

2o 2|
60 43

DATInP + DAT[n]DAT[n +1]+ DAT(n +17 |

(Formula 20)

maximum track cross speed 2[nl=



cross speeds 1 or maxi numtrack cross speeds 2 which are «calculated for
n=0-5 according to (Formula 19) and (Formula 20), respectively, or a val ue

in proportion to an average of nrplece% of central val ues selﬁgﬁﬁd gtoﬂi
the val ues of the twelve maxi num track cross speeds 1 or maxi tp 2804

cross speeds 2, is enployed as a maximumtrack cross speed. According to
Claim25 of the present invention, in the information disc
recordi ng/ pl ayback apparatus defined in G aim24, when the value of the
vari abl e frhéﬁr is set on the basis of the count and the current rotation
speed, if t &puht e cross direction is
detected, theggaco ch £’§+g$b é ? hlon angles is
represented by D [n] = DAT[ 0], DAT[1] DAT[ 2], DAT[3] DAT[ 4] , DAT[ 5] (when
n>5, n n nod .6 (a renainder, of .n bein drvrded and the rotation
speed &Pdt Re V@i gt REWP AR §% A% qﬁ{fm P Ak peed

is calculated on the basis of the follomrn fornulae ornula 21) 4TH =
JDAT[ OFF CSSDAPEES+ JDRT z]qxwmb&ﬂaﬂlq Cﬂoﬁﬁr[sﬂeﬁﬁfs ATPSIOR 3 or nul a 22) 32
maxi numtrack cross speed = 2 6a~"'" TC 1 =2 VP. TC cos 6 30 DEC 209k
and, ogaflkelbisids fofr td TrAxiroardingkter dEornpéadl8s aafcdFarmyla 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.

Accordlng to Claim 25 of the present invention, in the
.1nformatlon disc recordlng/playback apparatus defined in Claim 24,
when the value of the variable filter is set on the basis of the
count and the current rotation speed, 1f 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

DAT[n] = DAT[O],DAT([1],DAT[2],DAT{3],DAT[4],DAT[5]

{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],

a maximum track cross speed is calculated on the basis of the
following formulae,
{Formula 21)

=|DATT0) +|DATIL] + |DAT[2] +|DATI3]| +|DATT4] + |[DAT(5]

(Formula 22)



the value of the variable filter is set, and a mnimumtrack count pul se

width'is set. According to Claim26 of the present invention, kKt
i nformation disc recordi ng/pl ayback ap?%ratus defined in Clainpgbﬁnﬁgﬁgn4

setting the maxi numrotation speed of e information disc
recordi ng/ pl ayback apparatus, the control neans enploys, as the count, a
di fference between the track cross count that is obtained when the
information disc is rotated at a first rotation speed and at | east one
rotation speed that is higher than the >fjrst rofatiopyspeed, and the count
obt ai ned windx itnhen atrddastrosne $;@é@ii=en-sés%ﬂeﬁ;t—ha{—4s—h?glieH han the first
rotation speed. According to O aim 27 ofo® he Q@@Eentqonven Pon, in the

i nformation di sc recording/playback apparatus deféned in Claim19, the

track crqQss count js the nunber of .track crosses which i cal qul ated pon
the baSPS- oPfahigvBREIS OF CHEnME iBRPesHaRk fGOEE SREFE tRak i Aesti on,
whi ch counts_are selected fromanpng the counts aobtained by the
.repetiFh%nVakﬁﬁoPgiFBet83@?5Pﬁ?2§l&gthéSpP@§enFnﬁn@eW9P6W; LA

i nformation di sc recaording/ pl ayback apparatus defined in Caim27, when
cal cul @AY PRbSerWé’thr 48sS86unt, if the value of the variable filter
means which is reset by repetition at the same rotation speed changes by a
pr edet er m négspadiabritndrlain wd D e porsens HRREL bt alhetldefore the
change are not used as the counts for calculating the average. According
to O almfoonatiemedpreseacoraipal Pdbaybagkr appgratius defined 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 informatioﬁ disc is rotated at a first rotation
speed and at least one rotation speed that is higher than the
first rotation speed, and the count obtained with the at least
one rotation speed that is higher than the first rotation speed.

According to Claim 27 of the present invention, in the
information disc recording/playback apparatus defined 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.

According to Claim 28 of the present invention, in the
information disc recording/playback apparatus defiﬁed in Claim 27,
when calculating the track cross count, if the value of the
variable filter means which is reset by repetition at the same

rotation speed changes by a predetermined value or more, the



provi ded an information disc recording/playback apparatus capable of
recording or playing an information disc on which information I BcDEQi 24
tracks are formed spirally or concentri%ally, whi ch apparatus conprises: a
: . . 3 . . .
disc rotation neans for rotating the information disc at a predeterm ned
speed; a reading neans for reading an information signal fromthe disc; a
drive neans for driving the reading neans in the direction of the radius
of the disc; a track cross detection neans for generating track cross

signals _on,the basis 0 ayback si.gnal s that are generated when, t

7 ead ngo MRS SR ALLES” PRE ot STt S ante nol MEEh s i DB d Heans
for holginﬁ tPe gul e wdth of a just-previous track cross signal; a
filter CAegRLaEoP cBﬁﬁaFWﬁ&aﬁﬁé pul se width of the just-previous track
cross signal_wth the pulse wid of .the current_ track, cross signal, and
preventing ﬁﬁ§Qﬁﬁ%Q9né§r%&%@mcégs%stBﬁa?r?F%ﬁ¥b%?ﬁ%HBH?%ut?%%r ®h t he
current track cross signal is reduced by a predeterm ned value or npre; a
count RE@KEAeq oD coBAPIRGLLRE FilFSed AWRirEH N 8 160PRGK: @BPRL 8 EhEaRaPLED| e
filter means; and a control means for determ ning a maxinum_ rotation speed
that ief| 6eeerdhag an AlLPYHEH enndRberTal ippadh SCcPBsYB4 Chf 1nfermatéPRat i on
di sc recordi ng/ pl ayback apparatus on_the basis of the obtained counts for
one orre@peding atreaksopredépsmainishgraliaxPusrrecatronadp¥edwhheah is

| ower than an 3 0 DEC 2004 34 allowable track cross speed or track cross
accel earRportwd cHRPIIAESL nat ddAcdreEaréenr Beagspfaybrekabppdr Bhes on the

basis of the obtained counts for one or nbre rotation, and the current
di sc 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 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 filter 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
filter means; and a control means for determining a maxiﬁum
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

determining a maximum rotation speed that is lower than an



rotation speed, and controlling the disc rotation neans so that the disc
rotation means rotates the information disc at a speed |ower thag 04
al | owabl e maxi nrumrotation speed to reg rd or reproduce data |n/fron1tag
disc. According to Caim30 of the pre invention, in the information
di sc recordi ng/ pl ayback apparat us deflned in Clain129, the information

di sc recordi ng/ pl ayback apparatus is able to record or play two or nore

ki nds of information discs having different track pitches; and setting of
the maximumrotation  speed of the information disc recording/playba

appar at 4sovablpet ¥ arke By SEPEEE RY tHECK: SERSS BERSIETARd oINS

disc, and determ ning a maxinmumrotation speed that is |ower than an

al | onabi BOXRAE beT oA 1&RPFREQHEIBE/ PAGYPACEr ARPRER LYSSET HE€0PARHE/ e|fa>t951§ck
apparatus on the basis of the count and the track pitch, or determning a
maxi mebtained opospbadfonapnesokoRer et hatiaghoay | é%ébtéeva-’éﬁp@ndéﬁ@ed or

vi bration acceleration of the information disc recording/pl ayback

appar ateisa’ohon hepbedi sandf cohtrebbang the disckrpretheonamgankeseuichait disc
rotation speed. According to Claim31 of the present invention, there is
provi dete adisdbriadtabidet meanonrobthed tbe anfonfatieti dhsdi st a speed

recor di ng/ pl ayback apparatus capable of recording or playing at 30 DEC 2004
35 | easdwdmotkamdshef al hdwabhe | nax ihsnsrbbatngndspéedend teackd pktches, on
whi ch information recording tracks are formed spirally or concentrically,
whi ch radrathcomisesn/ Arshephefdisc.

According to Claim 30 of the present invention, in the
information disc recording/playback apparatus defined in Claim 29,
the information disc recording/playback apparatus 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 lowerrthan an
allowable vibration amplitude of the information disc
recording/playback apparatus on the basis of the couﬁt 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.

According to Claim 31 of the present invention, there is
provided a vibration detection method for an information disc

recording/playback apparatus capable of recording or playing at



detecting the track pitch of the information disc; a step of counting
track cross pul ses on the basis of playback signals which are quﬁ@gkﬁﬁ
when the information disc fixedly Ioadfg on the apparatus is ?o é a
reading unit crosses the information acks on the information disc,
thereby obtaining a count; a step of determining a maxi numrotati on speed
that is lower than an allowable vibration anplitude of the information

di sc recordi ng/ pl ayback apparatus, on the basis of the obtained count and

the track pitch;. and a step_of determ.nin maxi_nmym rota%i n_speed t hat
i's IoﬁE?aTﬁaH”%nk%T DR I%BE?B?QE?SH gbﬁ&g ﬁFVlvﬂgaéFFSHGQ chgthion of
the information disc_recorgénglgla back aggar tus, on th§ basi.s of the
count PAHENGF ok gFREFE HRECTRRTIQ FRAPr i 8E FHRGEF oRATSpteHE " Accor ding to
G aim32 of the present invention, there is provided a vibration detection
met hoFHigra ey i 9% FIRESRFr HF3ELY r stlot el BP pRaY baeRPEHDET at BsSEEBaBf e of
recording or playing at |east two kinds of information discs having

di f f ecdgfteqtink the tlorck RAtahieh FhtoknderBatieroddPhy 2rakRR @Fe forned
spirally or concentrically, which nmethod conprises: a step of detecting

t he t casintgineHxack herdsd @weiedrenli ke hastepobfpladracki HHURAES t r ack
cross direction indicating the direction in which a reading neans crosses
t he | mhdraatdmn daresieated wiap die 3n oo odysoufiedl nigleaded ion angl e
information of the information disc, which is divided into n areas for one
r ot at ithre, aprsteiwf idetastied avd aresdivberetit t¢rosseaeki? oss speed has
the I owest value, fromanong the n-divided areas; a step of counting track

(-. information tracks on the information disc, thereby obtaining a

| 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.

( g According to Claim 32 of the present invention, there is
provided a vibration detection method for an information disc
recording/playback apparatus 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 concentrically, which method comprises: a step of
detecting the track pitch of the information disc; a step of

detecting the track cross direction indicating the direction in

which a reading means crosses the information tracks; a step of



cross pul ses, which are based on playback signals that are  generated when
the information disc fixedly | oaded onto the apparatus is rotated and the

readi ng means crosses the informatio racks on the informti 15€C, ch
that the track cross pulses with sigﬁ%éare counted while detegg?ﬁg§§ﬁgm¥
track cross direction in an area where the track cross speed has the

| owest val ue, on the basis of the detected track cross direction and the
rotation angle information; a step of counting track cross pul ses, which

are based on_pl ayback_signal s.that .are ener at g whe he. i.nfor,mation di sc

fixedl%”?QH&E&??NE%F?E%OQaﬁﬁg}3th%f?gm?B?QPea%aﬁ etﬁEQP%% Fﬁﬁnngggg’crosses

the information tracks, on the inforpation dis Y such tha% the track cross

pul sed"RkGth & ghsvided chuh? e FEddu Oﬁe?ﬁﬁtfﬂg FhERi rdckR®Br 8&s directi on,

on the_basis of the track cross, direction which has jgst grgvioisly been

det ectdrfeGhing W ANFRT ShPECIR ke EFRSK Spedd @BeRInBEShibE LR¥SFbwest

value; a step of determning a nmaximumrotation speed that is |ower than

an al 'oWdist-e IxAMrameRm Eipl pTdbelded (#eeadf of nabPBNOHi Seunting track

recordi ng/ pl ayback apparatus, on the basis of the obtained count and the

t r ack cysiasc PUlERE a Wigh cireldrased mhgebayasskupd 9o hei BR2EpREd that is

|l ower than an all owabl e vibration speed or vibration acceleration 37 3 0

DEC 2@@hegfatrate wherorthe | onf aimat rare gt o gf breghackoappdrants, the t he

basis of the count, the track pitch, and the current disc rotation speed.

Accor dippgradu@ dism3gajfed ngriduenteddiientnesns t¢eeeses the

(w 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 fixedly 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/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



(

provi ded a vibration detection nethod for an information disc

recor di ng/ pl ayback apparatus capable of recording or playing at |east two
ki nds of information discs having different track pitches, on i-C
information recording tracks are for ms%f spirally or concentri c\gﬁl%b%izg%
met hod conprises: a step of detecting the track pitch of the information
disc; a step of detecting the track cross direction indicating the
direction in which a reading neans crosses the information tracks; a step

O CUbPULLNG, EOLALL 90-200Le LDLOLURLEOR1 0 pLhE LBLOLBLLONOMI sEe v ch

is divf o nareas for-onero etecfing two areas

wh ' h d he. h
i i DEt S ehaha CPRRCof Chbt AFAF RobhChy 80 e b CBREERE RBSCs. of

pl ayback s{_jgnal s which are generated when the information disc fixedly
| caded*dFREIPReSBPPRratus is rotated and the readi ng neans crosses the

information tracks on the i.nformt di sc; a . tep of .obtai,ning a second
count in whASEorgindgytq Sladded (?ft S ARFSEHn THEY LY 52“:{ % ack
cross direction which has just {)revi ousl%/ been det ec%ed, when t he

i nf or REPBHIRR s2 YiPFaEheRdlebectbpr orekRPRCEPREAR NERFPFRRT LSRN SFn an
area where the track cross speed has the | owest val ue, and selecting t he
secondreeRidingy phe Wraak wHERPer 1 HeS t FaRAOE? RE e g ar PBEEBY0A does
not have the | owest value, thereby counting the track cross pul ses for
every ¥ensft | e aekires ol wfcpmﬂwu%%%aﬁ‘rl%s Febfebenticte?® ning a
maxi mum rotation speed that is lower than an allowable vibration anplitude
of theitdlraatonivhide intewnal ke pregdaeindphaditisaronteeedasi s of the

obt ai ned count .
spirally or concentrically, which method comprises: a step of

detecting the tracklpitch of the information 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 information 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
first count on the basis of playback signals which are generated
when the information disc fixedly loaded onto the apparatus is
rotated and the reading means crosses the information tracks on
the information disc; a step of obtaining a second count in which
a sign is added to the count, on the basis of the track cross
direction which has just previously been detected, when the
information disc is rotated; a step of selecting the first 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



and the track pitch; and a step of determ ning a maxi numrotation speed
that irs | ower than an all owabl e vibration speed or vibration acceleration
of the information disc recording/playback apparatus, on the3quH§:%ﬁ he
count, the track pitch, and the «curre disc rotation speed. Accordi B to
Claim 34 of the present invention, there is provided a vibration detection
met hod for an information disc recording/playback apparatus capabl e of
recording or playing at |least two kinds of information discs having

di fferent tracﬁ& i tches onaﬁhic information_r in recks, aLe %aned
spi r al #3291 eh %ﬁ?r?%ﬁl%??e iXﬂTH%thg%eE8 r?ggégigbs?%% g? %e%é% I ng
the track pitch of the inforpmation ﬂiSC' a step, of _cpuntin rack Ss
pul se S e a g

seS e the BRFESDY BHaghuck ShghS| SuRRERL G, BN Ghtr aredbineh FHes
information disc fixedly | paded onto, the agﬁaéatus.is rotatgg at_a first
r ot at igh AfeRimbnENG # B HEUR FPEa ki oRsERe et of Fral PURT t PRk <0 t he
information disc, thereby obtaining a count; _a step of calculating a
di f f erédnlcawalplks vicdprat omckmet b54de ovht Tk EREPENIB AR iétSGhen t he
information disc is rotated with at |least one rotation speed that is
hi gherredvarding/ 1l agragivt appara Epsedon ablle Ledbmtohntle PRtared ceiEt 2004
1 obtained when the information disc is rotated at the first rotation
speed archertebyt obthimi tgh & aihd ferehee ebudgtermiriEyy of MaptEity ¥R RE kon
maxi mum rotation speed that is |ower than an allowable. vibration
anpl i tapdeedfthidie isnflower | omani se allbeerklegyBreybiek spprd 2Ts, on the
basis of the obtained .
vibration acceleration of the information disc recording/playback
apparatus, on the basis of the count, the track pitch, and the
current disc rotation speed.

According to Claim 34 of the present invention, there is
provided a vibration detection method for an information disc
3

recording/playback apparatus 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 concentrically, which method comprises: a step of
detécting the track pitch of the information disc; a step of
counting track cross pulses on the basis of playback signals
which are generated when the information disc fixedly loaded onto
the apparatus is rotated at a first rotation speed and a reading
unit crosses the information tracks on the information disc,
thereby obtaining 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 first rotation speed, and a count which is



di fference count and the track pitch; and a step of determning a maxi num
rotatron speed that is lower than an all owabl e vibration speed or

vi bration accel eration of the infornatégn di sc recording/play?Qﬁ@ 0
apparatus, on the basis of the difference count, the track pi g Pie
current disc rotation speed. According to Caim35 of the present
invention, there is provided a vibration detection nethod for an
infornation disc recording/playback apparatus capabl e of recording or
play| on di c on whlc f ecar g ks are
forne %+?%. éh %%c%ﬁ PHEAFLYD Q an?hkgeed g? ggg fEEgge of
counting track cros ses. on the. basis_of back SI l.s re
gener ATFP I THRE hf%?%ﬁ??%nogggﬁnfpgealglE %EBCSnCO g appgggﬁug%is
rotated and a reading upit crosses the i {0 tion tracks.on the

i nf or AR § YHERRY @ré%%&&“%b¥%FﬁFhﬁnaSp%8 n? %?eﬁOH? c5RBYr PRy t he

w dths of the detected track _pulses with a, predeterm ned val ue, and
|nvaJ|%%&QWEP%QN?%Q%#E%P%ﬁam?%%E%d%u?geEhﬁhbggoﬁFa #81afESShorter than the
/predeternlned val ue; a step of deternlnlngba maxi num rot ati on speed t hat
is | GwFonRdidiy /Anl arhamia ARD Mt oD ¢ FRr KPP bEset Bhetﬂgtﬁﬁ?%anation di sc
recordln / pl ayback apparatus, on the basis of 40 3 0 DEC 2004 the count;
‘and a ditffe maReteauhians st hrxd Pack rot BEh orrRPer dSteRaP T deteBiniRgnd an
al l owabl e track cross speed or track cross acceleration, on the basis of
the cowimmd ndietwian aneef sthat ciat e pean 2@ cot HPHEPEe CHRAFAT 38R of

the present invention, there is
speed or Vlbratlon acceleration of the information disc

recording/playback apparatus, on the basis of the difference
count, the track pitch, and the current disc rotation speed.
According to Claim 35 of the present invention, there is

provided a vibration detection method for an information disc
recording/playback apparatus capable of recording or playing an
informatién 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 fixedly 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 comparing the widths of the detected track
pulses with a predetermined 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 bas%s of



provi ded a vibration detection nethod for an information disc

recor di ng/ pl ayback apparatus capabl e of recording or playing an DEL
information disc on which information rgecording tracks are forﬁ%@ é&i@gmﬁy

or concentrically, which nethod conprises: a step of counting track cross
pul ses on the basis of playback signals which are generated when the
information disc fixedly | oaded on the apparatus is rotated and a reading
unit crosses the information tracks on the information disc, thereby

obtaining a_ _gount;.a step of.d ing. the t i t
i ARG OEHY bt (O BRI CRe P T iAd A penas “EoEL e, pifed
information tracks; .a ste f_ out.putting . rotation e ] ti f the
| nf or Mo UIEHHE R KD T MY SR Parte THath o (i ATe SRR e

wi dth of the current track cross | se, and .invalidatin the count of the
cur r eRCASIETR B s PulItde BRFHLT 1 Pt S S/t 1 s&beec?‘g%rsee%lt b@léjacp |
predeterm ned value or nore; a first count step of counting the track

cr oss rpHaddomiseesi-gns, whose widths are not decreased by the
predeterm ned val ue or nore, on the basis of the track cro di rection and
the rotati ohcapgiéngnfer Rhei®n36actsEbsnBrEs6RL LPEF™ FOBOUESFHS tfe track
cross pul ses whose widths are not decreased by the predeternined val ue or
mor e, Pwiotioied 41 va by apECr OtRt eflt it iMaf it 3@l I RRYER iUPC on the
basis of the rotation angle information; a step of_setting the set pulse
wi dt hgelpprdioge atliaylpacke afmagators spain @it HEFIFENSRF ﬁ@&ﬁl%ﬂiﬁt s by

a required nunber of tines; a step of obtaining a count
. information disc on which information recording tracks are formed

( spirally or concentrically, which methoed comprises: a step of
counting track cross pulses on the basis of playback signals
which are generated when the information disc fixedly 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 detecting the track cross direction indicating
the direction in which the reading means crosses the information
tracks; a step of outputting rotation angle information of the

( : information disc:; a step of comparing a set pulse width with the
pulse width of the current track cross pulse, and invalidating
the count of the current track cross pulse when its pulse width
is decreased by a predetermined value or more; a first count step
of counting the track cross pulses with signs, whose widths are
not decreased by the predetermined value or more, on the basis of
the track cross direction and the rotation angle information; a

second count step of counting the track cross pulses whose widths

are not decreased by the predetermined value or more, without



corresponding to one or nore rotation of the information disc, by
obt ai mi ng t'he counts obtained in the first and second count St§3i1fﬁf§ﬂﬁ
the repeatedly set pulse widths; a stqg of determning a maxi B %n
speed that is |ower than an all owabl e ]unber of track crosses. of the

i nformation disc recording/pl ayback apparatus, on the basis of the count;
and a step of determning a nmaxinumrotation speed that is |lower than an
al l owabl e track cross speed or track cross acceleration, on the basis of
the count and the current disc rotatjon speed,, According.to, Claj {_of
the prdderting dits oqfa(t?]ﬁe‘?reO?% db?%ﬂ?i:i'j%’ 2901 bP&t PR et &c lll%n%r)rg%ﬁ]d%l?f or
an information disc ., recording/pl ayback, appar at us,_capabl e of recordi ng or
pl ayi rig%e %qﬁQﬁmﬁﬁ¥Qﬂf(ﬁfﬁ¢?P|%ﬁf%ﬁttﬁ?grﬁgfi5ﬁtr%ﬁg?%iﬂbdF?§c % are

formed spirally or concentrically, which nmefhod conprises: a steg of
count inePeAtda dhes SRR f PR HAY] Eher EHF A eRE SPGRBE sCOWRTE P |r2
generated when the information disc fixedly |oaded on the apparatus is
rot at aearded mewiiaiy Ahitingossesster Of efabrinh Free®Bton the
information disc, thereby obtaining a count; a step of storing the pulse
Wi dt h apfr e spoael ner dss i s N e hedlbatj e tobridvs otrfgrprbirtietettedy a
step of conparing the stored track cross pulse width with the pulse w dth
of t hebt2inidoDEGe2 @M rartatned kierighes Hidsle anthaseeend i catrhphors
count of the current track cross pulse when its pulse width is decreased
by a usriedettbrenimegeatadly aetmnelsa widphof alettedmi of rde terwda Hgna
rotation speed that is |lower than an all owabl e nunber of track

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.

According to Claim 37 of the present invention, there is
provided a vibration detection method for 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 method comprises: a step of
counting track cross pulses on the basis of playback signals
which are generated when the information disc fixedly 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 storing the pulse width of a track cross pulse

which has just previously been detected; a step of comparing the

stored track cross pulse width with the pulse width of the



crosses of the information disc recording/playback apparatus, on the basis
of the count; and a step of determning a maxi num rotation spegf thh b@”
| ower than an allowable track cross spged or track cross accel At

the basis of the count and the current disc rotation speed. As described
above, according to an information disc recording/playback apparatus and a
vi bration detection nethod for the information disc recording/playback
apparatus relating to the present invention, there is provided an

i nf or mat.ion ?eas e&g gé{lp_lfg?/b%gg mgiﬁﬁlﬁgap@%ecgunfeggrgh@g or

pl ayi ngat rnation discs having different track

pi t Chrﬁ%%w%ﬁ ”%Péggtags 305E oG0kA! 105 | PAFKS, P18 O SedecPl Ak yy s

conce us co a disc rotati on maans

rotatin e infor n dISC at a det neans

f or é%t‘%‘? edﬁ“}rl}ﬁ CT STYhaf ?r%ﬁ??h‘gfghés}lggrﬁ g %e nmeans l?[gr driving
t he readi ng neans n the dlr ction of the r S ck

pi t ch *Yette@nt 6tP rﬁh?%rlﬁef%%?¥n5h?%ea?r ﬁ ﬁ$ﬁ?%% ?%f%?%% i on
disc fromthe infaormation disgc; a,frack cross neans

gener &aFFas &tk oI GRAF OBt fie 5%%‘?5 %?]:%%%{ ]fagu?‘ha?n are
gener ated when the readi ng neans crosses %$e i.nformation 0 DE C 2004 43
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As described above, according to an information disc
recording/playback apparatus and a vibration detection method for
the information disc recording/playback apparatus relating to the
present invention, there is provided an information.disc
recording/playback apparatus 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 concentrically, which apparatus comprises: a disc
rotation means for rotating the infofmation 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



information disc recordi ng/ pl ayback apparatus on the basis of

and the track pitch, or determning a maxi numrotati on speed th ﬁtD§§ L@Mﬁr
than an al |l owabl e vibration speed or yhkbration 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 controlling the
disc rotation neans so that the disc rotation nmeans rotates the
information disc at a speed |lower than the all owabl e maxi mum rotation
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invention, there is provided an information disc 30 DEC 2
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di sc on which information recording ﬁrac are rally or
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rotatln%Dthe information disc at
( ration 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 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.
Therefore, the vibration amplitude, or vibration speed, or
vibration acceleration is evaluated considering the track pitch
of the disc, and the maximum rotation speed lower than the

( \ allowable vibration amplitude, or vibration speed, .or vibration
accelération of the information disc recording/playback apparatus
is determined, whereby vibration detection can be carried out
using a single threshold value, regardless of the type of the
information disc.

Furthermore, according to an information disc

recording/playback apparatus and a vibration detection method for
the information disc recording/ﬁlayback apparatus relating to the

present invention, there is provided an information disc



predet erm ned speed; a reading neans for reading an information quﬁaé
fromthe di'sc; a drive neans for driving the reading neans int 2004
direction of the radius of the disc; afrack cross detection neans for
generating track cross pulses on the basis of playback signals that are
gener ated when the reading neans crosses the information tracks; a
variable filter nmeans for preventing counting of pul ses whose widths are
narrower than a set value, anpbng the track cross pul ses; a count neans for

countiqgﬁégﬁggg%éfggﬁgégy%ﬁﬁgrégﬁgLﬁgﬁaﬁigi8 !?eEBEBEgg"%§n§ﬂ§§QﬁgM§f

cont rof erm mrotation speed.that "I t han

|1 bl nber . of . f.th ' ' [
" ecor dFhGY By bER I parac th: oh TREShRerLoR: reRoPalBl, Pabkhare, formed

maxi mum rotati on ggged t hat ifllomeﬂ.tgan an ﬁllomagle.traqk Cr,oss, speed
or traRed A PR R FohCot LY ne" i iR ofRBEF BhUdi SR™PEESFEI n§/ Sr-EYback
apparatus on the basis of the ,cougt and_t he currth disi rotation speed,
and combFIomgueans LB PEntheatRIERhaP Rt ALSHi 86 Potation means
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track cross speed varies significantly due to the eccentricity or
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detection can be accurately carried out at all tines. )
- detection means for generating track cross pulses on the basis of

s
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playback signals that are generated when the reading means
crosses the information tracks; a variable filter 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 filter 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 crdss speed or track cross acceleration of the
information 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.
Since setting of the track cross filter is carried out on the

basis of the track cross count and the current rotation speed,
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Furthernore, according to an information disc recording/playback apparatus
relatirng td the present invention, there is provided an informatiaogn disc
recordi ng/ pl ayback apparatus capable pf recording or playing ahl DEC 2004
information disc on which information recording tracks are fornmed spirally
or concentrically, which apparatus conprises: a disc rotation neans for
rotating the information disc at a predeterm ned speed; a reading neans
for reading an information signal fromthe disc; a drive nmeans for driving
the reagbRd EANGHLN: EOELIREBELT 0P:0h bhFioLadig: of cLAR1 Yl SEe 8ol EAEK
efec or g ng S
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Cross rﬁﬂm?§on1being out putted when the current track cross signal is
reduced by a predeterm ned val ye or nore;, count negns for counting the

P
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nmeans for determning a maxinmumrotation speed that is |ower than an
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recordi ng/ pl ayback A apparatus on the basis of the_ obtained counts for one
or norid€hertis imvﬁegé%r#ﬁﬁﬁﬂﬁatal%ﬁ#ﬁﬁnﬁ%ﬁ%ﬁqw SeudItat is | over

than an all owabl e track cross speed or track cross acceleration_
. apparatus capable of recording or playing an information disc on

which information recording tracks are formed spirally or
concentrically, which apparatus cémprises: 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 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;

(,1 a pulse width storage means for holding the pulse width of a

just-previous track cross signal; a filter 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 wvalue or more; a
count means for counting the pulses which are outputted from the
variable filter means; and a control means for determining a

maximum rotation speed that i1s lower than an allowable number of



of the information disc recording/playback apparatus on the basis of the
obt ai med counts for one or nore rotation, and the current disc rotation
speed, and controlling the disc rotatigp neans so that the di sc,rm}%u
nmeans rotates the information disc at a speed |lower than the al fjo ? b
maxi mum rotation speed to record or reproduce data in/fromthe disc.
Therefore, when the current pulse width is smaller than the previous pul se
width by a predeterm ned value, this pulse is judged as one caused by

Lg;fesaggégf%£$gsgg?8%OFﬂ%ii f%@%gﬁio%p%iggyQ£§§&r&%ﬁ§%§¥% d%ﬁk counting

r-vibrati'on detéection can be accura carried out at all
times, wthout requiying tinme for ,excess .neasure t.. BRI EF SCRI PTI ON OF
THE D@@Vﬁ@gﬁgﬁ ejc%ei gaﬁl I&ff()t i€a E%r%linle ﬁoPgﬁeﬁ%ndfOEhéj%@o%t %ug(]::tel on of
a DVD-ROM pl ayer in the case where an_informati.on disc . recording/playback
Appar LA R e OF bASEE EHLBeREC tl B B Rod Of G Lo SEER ot dif JPRET
recor di ng/ pl ayback apfar atus_accordi %Rté% a fi rstk or fourth inbogi.ment of
the i nv&HRi ¥ 2t LOUPREelreskt RECSHY Pray&RCKFCGarE 2CCELETRIER
diagramillustrating the construction of, _a DVD-ROM pl ayer in the case
wher e @ Fhe o WEQ TBAL PR cd27C3TECPERIDISR I AYREFH AEPBIFATHECR abh&r RR§LSand
a vibration detection method for the information disc recordi ng/playback
appar ®fusthe chried occauniacnd eRBolFNBARESoFOtRE PRV eAPPoRDEr EUEEBPEed to

the DVD-ROM player. Figure 3 is a block diagramillustrating the
const rdicdq gretegtion 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. Therefore, when the current
pulse width is smaller than the previous pulse width by a
predetermined wvalue, this pulse is judged as one caused by false
detection due to noise and is not counted, whereby track counting
most suitable for vibration detection can be accurately carried

out at all times, without requiring time for excess measurement.

('f BRIEF DESCRIPTION OF THE DRAWINGS

| Figure 1 is a block diagram illustrating the construction of
a DVD-ROM player in the case where an information disc
recording/playback apparatus and a vibration detection method for
the information disc fecording/playback apparatus according to a
first or fourth embodiment of the invention are applied to the
DVD-ROM player.

Figure 2 is a block diagram illustrating the construction of

a DVD-ROM player in the case where an information disc



a DVD-ROM pl ayer in the case where an information disc recording/playback
appardtus and a vibration detection nethod for the information disc
recordi ng/ pl ayback apparatus accordi ngyt;o a third enbodi nent ofnphg ~
invention are applied to the DVD-ROM player. Figure 4 is a bld% ﬁé@?QM
illustrating the construction of a DVD ROM player in the case where an
information disc recording/playback apparatus and a vibration detection
met hod for the information disc recording/playback apparatus according to

a fift c%%q%gtkaygacw%gﬁa%%ﬁ & PR P dde MR iRy

for
Fi gure s a iagram’illustrating the construction of a DVD ROM
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a diagrin1illustrating a graph showi ng the anount of displacenent of the
count Bt2&¥&ry rotation angle, which displacenent is caused by vibration

or eccentricity, when, 48 Q' C 2U the present_ipventipn is_applied to the
VD ROM pl ayr9Uns g'ee = {RLEE S| SbRotingl LRRT FFabLRd: RS FRRCEoHsEraBePhn
of a DVD-ROM player in.the case where an _informatiqn dis
r ecor dRng¥priyar agﬁﬁaﬁﬁtggeaﬁﬁsﬁ VﬁﬁFﬁt@BnlﬂggggFﬁﬁﬁ”héﬁﬁ%ﬁ for the
infOrn?ééggdgga?pﬁgggggkngégggggggka% p%r%%%%a%%%%rgé%%é%%g% method for
the information disc recording/playback apparatus according Fo a
third embodiment of the invention are applied to the DVD-ROM
player.
Figure 4 is a block diagram illustrating the construction of
a DVD~ROM player in the case where an information disc
recording/playback apparatus and a vibration detection method for
the information disc recording/playback apparatus according to a
.fifth embodiment of the invention are applied to the DVD-ROM
rlayer.
Figure 5 is a block diagram illustrating the construction of
a DVD-ROM player in the case where an information disc
recording/playback apparatus and a vibration detection method for
the information disc recording/playback apparatus according to a
sixth, Seventh, or eighth embodiment of the invention are applied
to the DVD-ROM player.
' Figure 6 is a diagram illustrating a graph showing the
amount of displacement of the count at every rotation angle,

which displacement is caused by vibration or eccentricity, when



ni nth enbodi nent of the invention are applied to the DVD-ROM pl ayer.
Figureg 8 is a block diagramillustrating the construction of a
conventional optical disc playback appggatus which perfornms vibriatiad 2G64
detection using an accel eration sensor. Figure. 9 is a block diagram
illustrating the construction of a conventional optical disc playback
apparatus which perforns vibration detection using track counting. Figure
10 is a block diagramillustrating the construction of another DVD ROM
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“an exanple, with reference to figure gure 1, a D 101
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player.

Figure 8 is a block diagram illustrating the construction of
a conventional optical disc playback apparatus which performs
vibration detection using an acceleration sensor.

Figure 9 is a block diagram illustrating the construction of
a conventional optical disc playback apparatus which performs
vibration detection using track counting.

Figqure 10 is a block diagram illustrating the construction
of another DVD-ROM player in the case where an information disc
recording/playback apparatus and a vibration detection method for
the information disc recording/playback apparatus according to

the fifth embodiment of the invention are applied to the DVD-ROM

player.

BEST MODE TO EXECUTE THE INVENTION
(Embodiment 1)

An information disc recording/playback apparatus and a
vibration detection method for the informatién disc

recording/playback apparatus according to a first embodiment of



DVD-R3.9G and the standard track pitches of these discs are as follows:
CD- ROML. 6m*DVD- ROMD. 74m DVD- R3. 90. 80m Ref erence nuneral 103 denotes a disc
rotation nmeans for rotating the opticap disc 102 nmounted on t D

pl ayer 101 at a predeterm ned rpm Reference nuneral 104 denéfs Egirgﬁ% ng
means for reading an information signal fromthe optical disc 102. 1In the
DVD- ROM pl ayer 101, the reading neans 104 conprises, for exanple, a laser
em ssion elenent 105 for emtting two | aser ' beans having different

OSC'||%kboprﬁ@gﬁkeEHQBﬁt18ﬁewHQQ 8ChBEMi pard thire net Rebvboeron PYQyB@Nl an

objective Tens 106 for converging the |aser beans; and a two-el enent
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readi ng nmeans es t outputs fron1the photodetector 107,

sel ects one the outp ng to
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DVD-R3.9G, and the standard track pitches of these discs are as

follows:
CD-ROM 1.6 ym
DVD-~-ROM 0.74 pym
DVD-R3.9G 0.80 um

Reference numeral 103 denotes a disc rotation means for
rotating the optical disc 102 mounted on the DVD-ROM player 101
at a predetermined rpm. Reference numeral 164 denotes a reading
means for reading an information signal from the optical disc 102.
In the DVD-RCM player 101, the reading means 104 comprises, for
example, a laser emission élement 105 for emitting two laser
beams having different oscillation wavelengths, one for a CD-ROM
and the other for a DVD-ROM; an objective lens 106 for converging
the laser beams; and a two-element photodetector 107, one for a
CD-ROM and the other for a DVD-RCM. The reading means 104
amplifies the outputs from the photodetector 107, selects one of
the output signals from the photodetector 107 according to the
type of the optical disc 102, generates a tracking error (TE)

signal, a focus error (FE) signal, a playback signal (RF), an All



radius of the optical disc 102. This drive nmeans 109 conprises, for
exanple, a-‘traverse drive neans 110 for driving the whole reading neans
104 in the direction of the radius of e optical disc, and a tragking..,
actuator 111 for mnutely driving the 5gbjective | ens 106 incId%@dﬁE@ EW@
readi ng nmeans 104, in the direction of the radius of the optical disc.

Ref erence nuneral 112 denotes a track cross detection neans for generating
track cross pul ses on the basis of playback signals which are generated

when the |aser pepmout pyt ped fram, bhe 6aadi ngrRRNS A4 £AEOSSRE, t BAd
trackgggﬁ ?ﬁ%“%gtﬁggf'd?§c§?o§£ gggPereﬁge nugeral lg denotes a track
Cross direction?detectionlsneans for detecting the direction along which

the | &2&PHeRAFFom St HE9F8adi ng means 104 crosses the tracks on the
optical disc. The track cro ectio, n f r oss
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outputted fromthe readi ans 104 with ysteresis t a
conpar%ﬂlb‘fe}f'b”g%ng?%t}% %Y{}gﬁgﬁségﬂﬁg gH REF%?ac%rffnkgbmesggg@fiés Ig{{raglg Ccross
detection neans 112 or the track cross direction et.ection neans.. 113
gener &% Wbt trhcRatRgna eé@?ﬁnF?oHPFﬁéagl1ggod§E°E?§03.%EEVEIope of
the RF signal, and generates a track cross_directjon signgl accgrgﬁng to
the pheeany ofQE i SRsHPI bEhReER2ELBITRERRRAJL VE LR OFIR AbFCGEhBP aPEs 2%t r ack
cross detection pulse by directly using the TKC or b l?éﬁhi”ﬂ t he TKC
with treeliosrRE et eprhteahuddfal 1944 dghéﬁegrév?oFﬁﬁﬁﬁn gF8MBELBEPT on

means for detecting the rotation angle of the disc _ rotati on nmeans
(- for example,gg traverse drivegmeans 110 for drfv1ng Qhe Shole

reading means 104 in the direction of the radius of the optical
disc, and a tracking actuator 111 for minutely driving the
objective lens 106 included in the reading means 104, in the
direction of the radius of the optical disc.

Reference numeral 112 denotes a track cross detection means
for generating track cross pulses on the basis of playback
signals which are generated when the laser beam outputted from
the reading means 104 crosses the tracks on the optical disc 102.
Reference numeral 113 denotes a track cross direction detection
means for detecting the direction along which the laser beam from
the reading means 104 crosses the tracks on the optic;l disc.

The track cross detection means 112 or the track cross direction
detection means 113 binarizes the tracking error signal outputted
from the reading means 104 with a hysteresis comparator or a
comparator to generate a track count signal TKC. Likewise, the
track cross detection means 112 or the track cross direction

detection means 113 generates a non-on track signal OFTR from the



103. The rotation angle detection neans 114 generally utilizes a signal
called an FG pulse that is generated fromthe output of a Hall el enrent of
a disc notor. As the FG signal outputssihree pul ses for one rotad Dobbwi £ili4a
t hree- phase notor, rotation angle detection in units of 60 degrees is
possi bl e by counting both of a rising edge and a falling edge. Further,
there are proposed a nethod of perform ng nore accurate rotation angle
detection by frequency-dividing the FG pul se, and a nethod of detecting

the f%ht@%igﬁess%e_@h@t REN s3GRLET AbhlY gees@ltlson B RIOVrdsg dihe cdith

not or rotation speed”detection neans using an encoder. Reference
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nmeans 108 and t he count ns 115, .and control.l | t.he disc_rotation _means
103, UREANT Bl rde FRan4na04hct FECRbAGBr RanenBant bob L SSnaorRE LA Doohe

'l Ve “reans

e gi VRS of et BACA iR BhoERoSebREEGPAERES 111 genctarly Uiyl ¥l
pa signal called an FG pulse that is generated from the output of a
( Hail element of a disc motor. As the FG signal outputs three
pulses for one rotation with a three-phase motor, rotation angle
detection in units of 60 degrees is possible by counting both of
a rising edge and a falling edge. Further, there are proposed a
method of performing more accurate rotation angle detection by
frequency-dividing the FG pulse, and a method of detecting the
rotation speed at an arbitrarily resolution by providing the disc
motor with a rotation speed detection means using an encoder.

Reference numeral 115 denotes a count means for counting the
number of track crosses including the direction, on the basis of
the output from the rotation angle detection means 105, and the
outputs from the track cross detection means 112 and the track
cross direction detection means 113. In the above-mentioned case
where the rotation angle can be detected at every 60 degrees, one
rotation is divided into six areas, and a signed track count is
obtained for each area.

Reference numeral 116 denotes a control means for processing



116 sets a maxi numrotati on speed of the DVD-ROM pl ayer. A step of
detecting t'he track pitch of the optical disc 102 wll be descri%ﬁd ¢ 900!
taki ng, for exanple, a nethod of deterggning the type of the inf r’rgg %
disc and selecting a standard track pitch according to the information
about the disc type. Usually, the DVD-ROM player 101 can play plural types
of information discs as described above, and the required |ight source and
-the method for generating a detection signal vary anong the plural disc

types.Jh %Jﬁ%ﬁé &bﬁif‘éhvfr&,ﬁetﬂpeoﬁfzekgﬁoh%égﬂsdnas kfd €Rbeesined by

vari ous or exanple, the loaded information disc is discrimnated
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and dr'serim DVD di sc and a CD di sc,
from tﬁ(ﬁ%degree of nodul ation of an RF signal, and thereafter, requi red
| i ght rce and signal path are selected. Finall y, it. 1is checked whether

TOC ( TABLE O: NTS) infarmati £ i.sc or not, and
further, itNe€teh E@ é'ttHL?rn t‘“HQHS C%sﬁé%%&) gmsl ealdlfseﬁoect ed from
t he contents of t he T |nfornat| n |st corre ot gf Hﬂg ﬁgandard
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E?e optical dg%gplg% h%t%%&%%%dthe track pitch of the optical disc 102
( ' will be described taking, for example, a method of determining
the type of the information disc and selecting a standard track
pitch according to the information about the disc type. Usually,
the DVD-ROM player 101 can play plural types of information discs
as described above, and the required light source and the method
for generating a detection signal vary among the plural disc
types. Therefore, initially, the type of the loaded disc is
defermined by various methods. For example, the loaded
information disc is discriminated between a ROM (CD-ROM/R, DVD-
ROM/R} disc and a rewritable disc (CD-RW), from the reflectivity
of the information disc, using a CD laser, on the basis of the
amplitude of a focus error signal obtained in focus search, and
furthermore, it is discriminated between a DVD disc and a CD disc,
from the degree of modulation of an RF signal, and thereafter,
required light source and signal path are selected. Finally, it .

is checked whether TOC (TABLE OF CONTENTS) information can be

read from the disc or not, and further, it is checked whether the



at the first rotation speed by controlling the disc rotation neans 103.
Then, *the result of counting by the count nmeans 115 is captured. In this
first enbodi ment, using a three-phase g@tor, utilizing an FG %ggnﬁh
outputted froma Hall elenent, the rotation angle is detected gzauza
rising and.falling edges of the FG signal, and the counted nunber of track
crosses is obtained at every rotation angle of 60 degrees. Further, in
this first enbodinent the first rotation speed is set at a sufficiently

| ow t SEhYI pRsbgwegn trhe hazdingtABAN$s104 and
t he op |caI1¥\%|5 %%gétgﬁdf% ﬁﬁﬁbgéﬁgb th’ack crosses caused by onlsy t he

eccenticld tbeé"&%?@ th%yeﬂ“ fak 1364008 39ucl BE dheC chald! pancpeans 103

is measthted-"As0ih a s arning the count of the count neans when

t he opth(_:&lgfﬁc?c%? r%%%%?%ﬁlgev\%hsg@ﬁ&ggat one rotation speed that is

hi gher®G Speed, € nunber of track crosses can be
the count oﬂf{% e ELIE TG (T AR T Sl i e o e ™ e
P ot el B8 FeckeeL s Bbektaf) 48 %%ézf
DVD- ROM pl ayer. Next,. L each of the co s obt alne 8 désc tated
at théhFﬂF%ﬂmﬁﬁE%dl%%dl§ 3ebtedst? E%e%ﬁ h?@g ¥h§ﬁaL ?hé %? “Speed
e e e ke et
enbodgéggxs fggfi(%hégf %ﬂgcgegﬁfg of counting by the count means 115
is captured. In this first embodiment, using a three-phase motor,
utilizing an FG signal outputted from a ﬁall element, the
rotation angle is detected at the rising and falling edges of the
FG signal, and the counted number of track crosses is obtained at
every rotation angle of 66 degrees. Further, in this first
embodiment, the first rotation speed is set at a sufficiently low
speed which does not cause vibration between the reading means
104 and the optical disc 102, and the number of track crosses
caused by only the eccentricity between the optical disc.102 and
the disc rotation means 103 is measured.

Also in a step of obtaining the count of the count means
when the optical disc 102 is rotated with at least one rotation
speed that is higher than the first rotation speed, the number of
track crosses can be counted at every rotation angle of 60
degrees, as in the step of obtaining the count of the count means

when the disc is rotated at the first rotation speed. 1In this

first embodiment, the count is obtained at the maximum rotation



anount at every 60 degrees is calculated fromthe nunber of tracks counted
at every rotation angle of 60 degrees. In a step of calculating the
vibration anplitude of the optical diggc 102 with respect to the r@gdipfg 7
means 104, the track cross anpbunt detected at the first rotation speed is
conpared with the track cross anmount detected with the at |east one
rotation speed higher than the first speed, and the -vibration anplitude
of the information disc with respect to the reading neans is cal cul ated on

t he basi s %ftﬁagiié eéggcgo'%g%%gﬁ ?ggct,%%%ﬁkogrgﬁé W@U@@ﬁ.?iéj this first

enbodi TRENT? a df fTerence cross anount detected at the

first rotati 02‘&'85%%%%[ §ir%ﬁé%pae pag-lae %'bc&%ﬁﬂ%@We gfh(;%]?tcﬁ%catist hetmddrum

o e e oot ar Fheovtbeat i ono. Then chee
oo el e Eane A ROl bR e P i 1 o
e e
<)ol i e @zi%héthmeg&ﬁmi%wi%% BRPTHE (s set
val ue, teaglotaash ARt | owk? ERAR ?’ﬁléogﬂ?@ﬁunﬁi?g‘l?g?fgﬁﬁgggﬁ%ggség%%%gggg.

Then, reproduction of data is carried out_ at eed ||
maxi mmqtg‘;tatatore\gqj@éoﬁo degrees is calculatecf1 Er.pom thgmrlletgmbépagfthe set

tracks counted at every rotation angle of 60 degrees.

In a step of calculating the vibration amplitude of the
optical disc 102 with respect to the reading means 104, the track
cross amount detected at the first rotation speed is compared
with the track cross amount detected with the at least one
rotation speed higher than the first speed, and the vibration
amplitude of the information disc with respect to the reading
means is calculated on the basis of a difference between the
track cross amounts. In this first embodiment, a difference
between the track cross amount detected at the first rotation
speed and the track cross amount detected at the maximum rotation
speed is obtained at every rotation angle of 60 degrees, thereby
calculating a track cross component due to the vibration. Then,
the vibration amplitude is obtained on the assumption that the
vibration is a sinusoidal wave.

In a step of determining the maximum rotation speed,
comparison is carried out as to whether the previously obtained

vibration amplitude is lower than a reference value or not. When



Next, a description will be given of a case where vibration of a CO-ROMis
to be‘detected. A CD-ROM di sc | oaded on the DVD-ROM pl ayer 101 is fixed to
the disc rotation nmeans 103. Next, fogus search is carried out3d WDHT 204

| aser beam for CD-ROM and the anplitude of a focus error signal is
nmeasured. As a result, the |oaded CD-ROM disc is judged as a ROM di sc
because its reflectivity is relatively high. Next, the CO-ROMdisc is
rotated at a predeterm ned speed by the disc rotation neans 103, and the

degr eeJLFSLiﬁ dog,%itggadgf%?%h,ﬁgfef&@'vgﬁ&ew \‘:"rvﬂaxi-rﬁ?&n NSS4 £n degEeE Of

anplit a a reference val ue, ereby the CD-ROM disc is
judged as a CD disc, whereby. the resul I | I 54 a; ROM

Al so q%?éh 15 5@% F%ﬁ iy s(yje%f%ed?l% heg{%fés\z&?’s i u?g@gé%sf% lD%B ROM
disc in the sane nner as descri bed above nd th it et her
the DVBRN dibad itdsy o @k apirt'%%%l%r.g %é%ri%wﬁflga%?gg %track
pitch: 0.S m by reading the TOC inforpation, whereby the track pitch can
be defEstiawne NSGALIHe WEHOMTiI P IYGbtated at a sufficiently | ow speed,
1200rpm whi ch does not cause vi brati on between the di%c and t%ﬁ 56 3 0 DEC
2004 readi n§heRanseRbRIUThAAN PhedRFayéfsE2GFied Mi&ndT1 R0 RRES AQWET
tracking actuator 111 are disabl ed, and the count of the count nmeans 115

i s obtthiamedhst seFemp¥igum it aigite Se¥h degrees. Since no vibration
occurs between the disc and the reading nmeans 104, the count dggaEO only

the eccent rifexty @odpersipthenrwddhl PRefilvenoBfaPnEdsSeryPedgafy tHhE

count may be obtained by a
o of a CD-ROM is to be detected.

A CD-ROM disc loaded on the DVD-ROM player 101 is fixed to
the disc rotation means 103. Next, focus search is carried out
with a laser beam for CD-ROM, and the amplitude of a focus error
signal is measured. As a result, the loaded CD-RCOM disc is
judged as a ROM disc because its reflectivity is relativeiy high.
Next, the CD-ROM disc is rotated at a predetermined speed by the
disc rotation means 103, and the degree of modulation of an RF

- signal is measured. The measured degree of amplitude is compared
with a reference value, whereby the CD-ROM disc is judged as a CD
disec, whereby the result of disc judgement is a CD-ROM. Also
-when a DVD-ROM disc is employed, the disc is judged as a DVD-ROM
disc in the same manner as described above, and then it is
checked whether the DVD-ROM disc is a DVD-R4.7G (track pitch:
0.74um) or a DVD-R3.9G (track pitch: 0.8um) by reading the TOC
information, whereby the track pitch can be detected.

Next, the CD-ROM disc is rotated at a sufficiently low speed,

1200rpm, which does not cause vibration between the disc and the



met hod of perform ng counting for plural rotations with one rotation as a
unit, “and averagi ng the obtai ned counts, or a nethod of performng
counting for plural rotations as descriged above, and selecting,@ﬁr@@ﬁthﬁ
obt ai ned counts, plural counts which are not supposed to be fal se counts.
Next, the CD-ROM disc is rotated at the maximumrotation speed of the
CD-ROM disc. In this exanple, the CO-ROM disc is able to perform CAV

pl ayback at 24X(maxi nunm -speed, 12X-speed, and 6X-speed. Since the maxi mum

tati d i 0 - ' d - d
12501 PR THES B AR SuRg .t RB %y SSiFs TPararaT F TeB0DT R & ObfatneRC Next.
di ff bet th £ j 2 5
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t 5000 | udi th tricit t, i I inally,
The ViTFARY oht arbr | DHe GrA LA SCrSE TEC80LPaat BaLorTEne? nETt 35Tk count
and the track pitch, or the vibratjon speed .or vibra%ion ac elerﬁgéﬁglis
eval uat’ de riyn YHer 2 Fhek QoThts ?ﬁtwe??aE € 3R, 20A G R ReTF T Y Sh°eRed of
5000 dit is decided 57 3 0 DEC 2004, whet h t he di is,tob
Cotat St e FRRMARE ot PBhY SHRRECT ot o BECHTIPHICTD BPEYRRR t ne

vi bration anplitude, or the vibration speed, or the vibration agceleration
i s | ovidren hsh bleringd onabPE $RPTRLS: HBE. CRBRTRANPPE: ORRhaReE P¥ fi gher

than the allowable_value, the maxinumrotati on speed is reqyced to 2500r pm
of thénqtj;gcgpy‘écperformlng counting for plural rotations with one

rotation as a unit, and averaging the obtained counts, or a
method of performing counﬁing for plural rotations as described
above, and selecting, from the obtained counts, plural counts
which are not supposed to be false counts.

Next, the CD-ROM disc is rotated at the maximum rotation
speed of the CD-ROM disc. In this example, the CD-ROM disc is
able to perform CAV playback at 24X (maximum)-speed, 12X-speed,
and 6X-speed. Since the maximum rotation speed is 5000rpm, the
12X-speed is 2500rpm, and the 6X-speed is 1250rpm, the count when
the disc is rotated at 5000rpm is obtained.

Next, a difference between the counts cobtained at 1200 rpm
and 5000rpm for every rotation angle is calculated, whereby the
track count due to the vibration at 5000rpm, excluding the
eccentricity component, is obtained.

Finally, the vibration amplitude of this disc is evaluated
from this track count and the track pitch, or the vibration speed
or vibration acceleration is evaluated from the track count, the

track pitch, and the rotation speed of 5000rpm, and it is decided



As described above, according to the first enbodinment, the vibration
amount, or vibration speed, or vibration acceleration is eval uagedner opng
considering the track pitch of the disg7 and a maxi mumrotation speed‘tﬁ@?
is lower than the allowable vibration anplitude, or vibration speed, or

vi bration acceleration of the information disc recording/playback
apparatus is decided. Therefore, vibration detection can be carried out
using a single threshold value, independently of the type of the

i nf or gdBer 0is€.dloct histdipst reahoddnent theomakifngmototheibhaekeetosses
is carried out at plural rotation speeds while detecting the rotation

angl e, o ankh, didéerencs betieernéhethibsvepkaulshedmpditabbai Brt BRet rack
count due to vibration. However, there may be enployed a nethod of sinply

count i pg AN df agk- &4 0SSLSt1Rd PIWFatiohOhaELOBr§PE6HS 1 W 1 BRUE eRARCERAY the
rotation angle and then taking a difference between them or a nethod of

count ing 4.8,1 rxé{iéu&r&? at gofi BghRpialakhen $Reed withew! tdgheeheng

the rotation an Furthernore, while in this first enbodi nent eval uati on
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vibration amount, or vibration speed, or vibration acceleration
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is evaluated considering the track pitch of the disc, and a
maximum rotation speed that is lower than the allowable vibration
amplitude, or vibration speed, or vibration acceleration of the
information disc recording/playback apparatus is decided.
Therefore, vibration detection can be carried out using a single
threshold value, independently of the type of the information
disc.

In this first embodiment, counting of the tréck crosses is
carried out at plural rotation speeds while detecting the
rotation angle, and a difference between them is calculated to
obtain the track count due to vibration. However, there may be
employed a method of simply counting the track crosses at plural
rotation speeds without detecting the rotation angle and then
taking a difference between them, or a method of counting the
track crosses at a single rotation speed without detecting the
rotation angle.

Furthermore, while in this first embodiment evaluation of



rotation speed but a rotation speed |ower than the maxi num rotation speed
may be enployed. Furthernore, evaluation may be carried out at two or nore
rotation speeds, and the playback spegd may be set as follows: Sdhaumagm
rotation speed, a speed |ower than the maxi numrotation speed, a speed

| ower than that N speed, Mreover, in this first enbodi nent, the counted
nunber of track crosses is nultiplied by the track pitch to obtain data of
the track cross anount, and the track cross anount due to vibration is

Calcu'%t§%?§¥8gfg%ﬁé %o& e 8ac%h%r%%%1%ng%ng d@@%er%ggevb%%%%e%nthe

anplitu& sis o rrack ~~CroSs amount
as for the tra of the. di
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t he nunber of track, crosses may be nul tlg i ed b t he érack 'tcg to oﬁ;ain
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anplitude may be obtained. Alternatively, the vibration amunt 59 3 0 DEC

2004 mﬁ?hatﬁ@tﬁﬁhﬁ@rSEPe#rﬁEkWE%6§s§§b£§té°BnPFCHﬁ§ pRdobhg; fEE tand the

vi brati on anount may be nmultiplied by the track pitch to obtain the
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vi bration anplltude i s obtained and conpared with a reference val ue, not
rotation speed but a rotation speed lower than the maximum

rotation speed may be employed. Furthermore, evaluation ﬁay be
carried out at two or more rotation speeds, and the playback
speed may be set as follows: the maximum rotation speed, a speed

lower than the maximum rotation speed, a speed lower than that

3

speed, ...

Moreover, in this first embodiment, the counted number of
track crosses is multiplied by the track pitch to obtain data of
the track cross amount, and the track cross amount due to
vibration is calculated by operating the track cross amount, and
the vibration amplitude is obtained on the basis of the track
cross amount due to vibration. However, as for the track pitch
of the disc, the value of the track pitch itself may be employed,
or the ratio of track pitches of plural discs may be employed.
Furthermore, when the number of track crosses due to vibration is
obtained by operatinq_the result of counting, the number of track
crosses may be multiplied by the track pitch to obtain the track
cross amount due to vibration and, thereafter, the vibration

amplitude may be obtained. Alternatively, the vibration amount



the vibration anplitude itself but a value in proportion to the vibration
anplitude or a value in proportion to the second power of the &%Br@kion
anplitude may be cal culated to be conpgged with the reference ues G 2004
Further, the vibration speed or vibration acceleration nmay be obtai ned
instead of the vibration anplitude. Wiile in this first enbodi nment
detection of vibration of a CD-ROMdisc is described, vibrations of discs
having different track pitches, such as a DVD and a DVD-R3. 9G can be

det ect,ad g N-hd i kgnhBANGE 852 HRSEFbB8EsakoVE . uiiit | %'(Anbé hbstfinsd, es@di nment
a DVD- ROM player capabl e of playing CD-ROM DVD DVD- R3. 9G and

DVD- - %(?7%3% | Besa2s mé«? Séaxfmi@ipffadiB&%H@tfpgcgiﬁ&&h aygr may be
ed a ong ay ptu

enpl oy S as It can p ral” kinds of information discs having

di ffga‘iﬁ)alir} r&%ﬂﬁd&h@fo%g%ﬁ%fﬂﬁ@é?’ while in this first enmbodi nent a

DVD- ayer ~is descri s an exanple, the present invention is

oDp! 5201 © PP ERBEeLARE R MHLLIUE TSRO SR LGRS, °°
D R R 2150, B 20 8 L8 pl 0014 Srox L on S o
nt OB 9, SSOLEL AP AYRAEK AOPY VAR RRAIALIA S YU Lo,
p! ayeiri ?:a?:?.o%xa pllel’tu\ﬂet hc:u.’r ea{c exga U(.:ee 31.19 ggo%:lnjorretlzdn to the second power
of the vibration amplitude may be calculated to be compared with
the reference value. Further, the vibration speed or vibration
acceleration may be obtained instead of the vibration amplitude.

While in this first embodiment detection of vibration of a
CD~ROM disc is described, vibrations of discs having different
track pitches, such as a DVD and a DVD-R3.9G, can be detected in
like manner as described above.

While in this first embodiment a DVD-ROM player capable of
playing CD-ROM, DVD-ROM, DVD-R3.9G, and DVD-R4.7G is described as
an example, any information disc player may be employed as long
as it can play plural kinds of information discs having different
track pitches.

Furthermore, while in this first embodiment a DVD-ROM player
is described as an example, the present invention is applicable
to a case where a maximum recording speed at recording is set in
other writable recording/playback apparatuses such as CD-R, CD-RW,

and DVD-R.

(Embodiment 2)



In figure 2, the sane reference nunerals as those showmn in figure 1 denote
the sane or‘ corresponding parts, and reference nuneral 201 denotes a track
cross speed detection nmeans for detecigigng a track cross speed o@ § hgt Daz)ié
of the output fromthe track cross detection neans 112. The count neans
115 counts the track count pulses while detecting the direction when the
track cross speed is lower than a predeterm ned value, and counts the
track count pulses without detecting the direction when the track cross

speed is hiqﬂ§$ he_ pr 1§ e habaskhsrakrt he out put
fromthe trac e%@%ggeébeiﬁ gg?%%%?gggﬁeggéezgfee§ﬁeng?? i?bEMﬁtched to

W houbrdLeeat anadel SatkaRiont he AP iR 6! LaR G dimatiamn on

t he ba I'rection obtalne wth direction detection
has been nost re tl ried ] T d _at i track
countiﬁésﬁd?ﬁC8F§Z§9{§%S§%3F§bF$§hr@é%&bgk%%ggﬁggpgﬁiEﬁéﬁﬁgigpon the track
countin t hod, or e disc type. For .exanpl-e, t i NG ,en1.Qr
detect?%ﬁgﬁémgaFrPgdkgﬁtpﬁﬁse %elpﬁFgg}gga%ﬁ&gtﬁ%%%¥§¥£§&%fﬁo}%%§9§h§'phase
di fference thod for a DVD, generall.y.the_three-beamnethod.s able to

per f or VéIRgﬁOpEEK?EOﬁﬁ BPrgéﬁﬂB Cqet’d '5ﬁf%F?59% gﬁegqgﬁggﬁg‘Accordingly,
a threshold _ value for deterniningBa t o whet her tiack cguntin%his to_be
carried out Wt BHrecti dlTetdes i Bht orenct WEPehR! 3t f bPORRACHCW st t ype,

or it may be set adaptively to a disc of thg.lomest speed at which track
counti ﬁbgW?hld‘Fl?’é%F?oﬁhﬁegé’ElFi 8R Ferresponding parts, and reference

(_= numeral 201 denotes a track cross speed detection means for
detecting a track cross speed on the basis of the output from the
track cross detection means 112.

The count means 115 counts the track count pulseé while
detecting the direction when the track cross speed is lower than
a predetermined value, and counts thg track count pulses without
detecting the direction when the track cross speed is higher than
the predetermined value, on the basis of the output from the
track cross speed detection means 201. When it is switched to

('1 "without direction detection", the track cross direction can be
known 6n the basis of the direction obtained when counting with
direction detection has been most recently carried out.

The maximum speed at which track counting with direction
detection can be carried out depends on the track counting method
or the disc type.

For example, when tracking error detection is carried out by

the three-beam method for a CD or by the phase difference method

for a DVD, generally the three-beam method is able to perform



possi bl e. As described above, according to the second enbodi nent, the
track '‘cross-speed detection neans 201 is provided, and the track ciﬂglin&
met hod is changed by detecting the tragl cross frequency. Thereaé} JRPAY)Y b
when detection of the track cross direction is difficult because of the
change in the track cross speed, track counting can be perfornmed with
accuracy, whereby accurate vibration detection can be perforned at al
times. (Enbodinment 3) . Hereinafter, an information disc recording/pl ayback

appar ah%?gpg?gagébéetheﬂ det %Chii%e%ets?%@df.or Atd&ﬂafngfmt 00 s 1d

recordi ng apparatus according to a third enbodi ment of the present

inventbgﬂu§gk¢Fb8e€8§@&gg§géa%a%bnaaatRxg-nggkpheﬁﬁ%iggrae exagpl e, with

ref erence gur es . In figure sane re ence nuneral s as

th h i i . e t di
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| t hat _i ted fromthe.out f.a 62.3 0.DEC 2004 Hall el t
of o GTEESRbASTRCE R PRULFURAI Pobbpi Coth8B RGFSELOF of Sone 1 of ot on
with a three-phase notor, rotation angle detection in units of 60 degrees
can bePe3FHPEY- out by counting both of rising and falling edges. In this

third enbodinent, a . description will_ be given of a case er.e raotation
angl e As described abé%e, according!%o %he second embodiment, the

track cross speed detection means 201 is provided, and the track
counting method is changed by detecting the track cross frequency.
Therefore, even when detection of the track cross direction is
difficult because of the change in the track cross speed, track
counting can be performed with accuracy, whereby accurate
vibration detection can be performed at all times.
{(Embodiment 3)
Hereinafter, an information disc recording/playback
- apparatus and a vibration detection method for the information
disc recording/playback apparatus according to a third embodiment
of the present invention will be described, taking a DVD-ROM
player as an example, with ;eference to figures 3 and 6.

In figure 3, the same reference numerals as those shown in
figure 1 denote the same or corresponding parts, and reference
numeral 301 dencotes a zero cross area detection means for
detecting an area where the track cross speed has the lowest

value. The rotation angle detection means 114 usually employs a

signal called an FG pulse that is generated from the output of a



detection is perfornmed in units of 60 degrees using the FG pul ses The zero
cross rarea ‘detection neans 301 detects two areas 1 each including£? EC 2004
position where the track cross speed hgg the |owest value. For 5519,
there may be enpl oyed a nethod of detecting areas where the track cross
speed has the | owest value by using the track cross speed detecti on neans
112, or a nmethod of detecting, as zero cross areas, an area where the
absolute value of the track count has the | owest value, and an area on a

a _ , and
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obt ai ned when_perf ot d rect o detectio r esented_by 3 0 DEC
2004 e T PormTan o35 Thale| il ¥eh 82 Gopese! wgeesszSQEeey BRROGI s, counts

DAT[nﬁ} and DAT[ n: ++2 areas which are not zero cross_areas,

Wi t hi sopeﬁkogﬁeé épeun}gﬁrggeﬁPe6eg§ees using the FG pulses.

.The zero cr?ss area detection means 301 detects two areas
each including a. position where the track cross speed has the'
lowest value. For example, there may be employed a method of
detecting areas where the track cross speed has the lowest value
by using the track cross speed detection means 112, or a method
of detecting, as zero cross areas, an area where the absolute
value of the track count has the lowest wvalue, and an area on a
diagonal line with respect to the area from among the six-divided
areas.

Hereinafter, a description will be given of the reason why
the area where the absclute value of the track count has the
lowest value and the area on a diagonal line with respect to this
area, among the six-divided areas, are zero cross areas.

Figure 6 is a graph illustrating the amount of displacement
of the count by the count means 115 at every rotation angle,
which displacement is caused by vibration or eccentricity. A
count DAT[n] in a zero cross area within a range of ¢=0~60° ,

which is a signed count obtained when performing direction

detection, is represented by



(Formul a 24) DAT[n + 1] = T. cos(O + 60) - T cos(O (Formula 25) DAT[n +
2] = T. cos(O+ 120) - T, cos(O + 60) A maxi mum value of IDAT[n]l w thin
this range i's represented by when .i=0, 60 J DAT[n] 1= 0.5T .Li kgw @{{j 2[]01,
m ni mrum val ues of DAT[n+].] and DAT[n+2b are represented by when (ft=0
JDAT[ n+1] J=0. 5T,, when 0=60 , J DAT[n + 2] J= 0.5T,, According, the
followi ng rel ationship always holds. J DAT[n] 1~ DAT[n+l],J DAT[n+2]J

Li kewi se, when the count is obtained without perform ng direction
detection, since only the nunber of track crosses is counted disregarding

the tr Crass rection, a count DAT(n) in a zero cross area, wthin a
range j%ko(fm%’a 628%) with cos (0) as a 3 0 DEC 2004 64 boundary, is

represent ed by D c (cos(0) - cos(gh)) I + 1 Tx
(cos(O - 60) Jﬁﬁ?&ﬁ])if ) Qﬂcpkﬁﬁt"héeo-gabove descri bed case of perforrri ng
direction det ection, counts in twy areas which arg not the zero, cr

ar eas Likewise, countsDAT[n+1] and DAT[n+2] 1n two areas which Sire

not zero cross areas, within a rénge of ¢=0~60° , are
represented by
{Formula 24}
DAT[n+1}=T, cos{(p + 60) — T cos(¢)
(“ (Formula 25)

DAT[n+2]=T, cos(¢ +120) - T, cos{¢ + 60)

A maximum value of |DAT[n]| within this range is represented

by
when -¢=0, 60° ,
| DATTn]}= 057,
lLikewise, minimum values of DAT[n+1l] and DAT[n+2] are
represented by
when ¢=0° ,
- | DATn+1]|=0.5T,
when ¢=60° ,
| DATn+2]|=0.5T7,
According, the following relationship always holds.
| DAT[n] {2 DATTn +1),| DATIn +2]|
Likewise, when the count is obtained without performing

direction detection, since only the number of track crosses is

counted disregarding the track cross direction, a count DAT[n} in

'a zero cross area, within a range of ¢=0~60" , with cos(0) as a



are represented by (Fornula 27) DAT[n+1] Tcos(O+60)-1 cos(O (Fornula 28)
DAT[n + 2] = T. cos(O + 120) - T. cos( + 60) A maxi nrum val ue of nDAT[n)I
within this range is represented by when 0=0, 60 | DA 71n] 1= 0.3 BTDEC ?[][]4
Li kew se, m nimum val ues of DAT[n+l] @ad DAT[n+2] are represented by whe

(P =0, |IDAT[n+1]1=0.5T. when 0=60 , |DAT[n+2]1=0.5T7 According, also |n
this case, the followng relationship always holds. DAT[n] 12:1 DAT[n +
1], | DAT[n + 211 Next, an exanple of specific operation according to the

third enbodi ment will be described. 65 0 DEC 2004 Initially, the optical
disc 102 18 taltse dea;;ﬁ]éaserpgquqg grmned rotation speed. After the traverse

drive Tmeans e tracking actuator 111 are disabled, the count of
the cQqunt qpaQ%5115 is obtained for every rotation angle of 60 degr ees.
At thi e t 8 count is obtained by any of the

DATIn] =| T, (cos(0) — cos(@)) | +| T, (cos(# — 60) — cos(0)) |
and, as in the above-described case of performing direction

detection, counts in two areas which are not the zero cross areas

are represented by
{Formula 27)

DAT[n +1]=T. cos(d + 60) — T, cos(#)
{Formula 28)

DAT[n+2] =T, cos(¢ +120) ~ T, cos(¢ + 60)

A maximum value of |DAT[n]| within this range is represented

by
when ¢=0, 60° ,

| DATIr] = 0.5T,

Likewise, minimum values of DAT[n+1] and DAT[n+2] are

represented by
when ¢=0° ,

| DAT[n+1]|=0.5T,
when ¢=60° ,

| DATn +2]|= 0.5T,

According, also in this case, the following relationship

always holds.

| DAT[n] |2} DATn +11,| DATIn +2]|

Next, an example of specific operation according to the

third embodiment will be described.



foll owi ng nethods: a nethod of obtaining the count with direction

detection for an area which is judged as a zero cross area by the zero
cross ared detection means 301 whil e obtaining the count mﬁthou%dfiggpt%ﬁg
detection for other areas; a nethod ofs obtai ning the count w th=#dfrieeti
detection and the count w thout direction detection separately, and
selecting the count wth direction detection for the zero cross area while
selecting the count wi thout direction detection for other areas; and a

met hod of obtaining the count with direction detection and the count

wi thout di rﬁ{{' t eglhd O 8f chheqsare1bhnes apdHaseliestiag the count with
direction etggg?%ﬁf?or thﬂpzero cross area while selecting the count

wi t hout JLESERL RAGICLECHRR Eodd e BAThe RUidNiiFse alt Miccaddial Fiopt s

the d&ta irection detection can obtain the sane count as that

wiih direction deleatin by cadding e iiaBiely, a s opkebzutnas ea that

adopt@ngh I'rect1on detection, or by adding the sign of a

further evi ous ea_if i i .ado h a W t hout
di r ect?P® ﬂ@?@gt}g .lﬁsoggggﬁ e§°§L§§§?§§§?§% ﬁ%g’?%ﬁgﬁé%Eﬂ?Pd enbodi nent

f th t_i ti [ th . : j 301 3
0 DECToBASEs | 2tpFaRam P hd T ST 00k R EaT DR e Hod | < et 1 ohed
bet th th k d th
ot hor £8} BEELNGrBAGHPRE aPoRE Lol A0 MPATLRE FOCarGR fahar e DaESred by

Lhe, T QLALien angle delecty o, TeAns T4, 00l 87K oo SOILERTL80B) kA ot

zero cross area detection means 301 while obtaining the count
without direction detection for other areas; a method of
obtaining the count with direction detection and the count
without direction detection separately, and selecting the count
with direction detection for the zero cross area while selecting
the count without direction detection for other areas; and a
method of obtaining the count with direction detection and the
count without direction detection at the same tiﬁe, and selecting
the count with direction detection for the zero cross area while
selecting the count without direction detection for other areas.
Further, an area that adopts the data without direction detection
can obtain the same count as that with direction detection by
adding the sign of a just previous area that adopts the data with
direction detection, or by adding the sign of a further previous
érea if the just previous area adopts the data without direction
detection.

As described above, according to the third embodiment of the

present invention, since the zero cross area detection means 301



Kl

where the track cross speed has the | owest value while it is carried out

w thout direction detection for the other areas, whereby the optinumtrack
count« ng net hod can be selected according to variations in the3t¢q?$gggmis
speed, and accurate vibration detectgn can be carried out at al T .
(Enbodi nent 4) Hereinafter, an information disc recording/playback
apparatus and a vibration detection nethod for the information disc
recordi ng/ pl ayback apparatus according to a fourth enbodi ment of the
present invention will be described taking a DVD ROM player as an exanpl e,

with referenc o figqgure_.1 in S [ t4
apparé?ugr?glg?%Enﬁ#gaﬁrFsktﬁg %gfB?ﬁgkgggggﬁgkﬁggf%En%?q?ggggtggt ben

description is, not cessary. Next, X I f ief i e i of
Chi s CheuRERa cHBBHR DR BEEFhE™ A88cPLBEY LBl Ghind TRet SeaRoRfd She

det ection nmeans 114. A DVD- ROM di sc .|l oaded on,t D | ay 101 is
fi xedotbert #EedF scaPeRdt FBR AESAS %6§}% W?t o%ﬁg gggrc ?sg§ ??ied out

with a laser for CD A and the anpl.itude.of a focu rr i | is
eas upbtia i Aed 2bY c50F { FOERGL BUDARGNFAFES SLL 1P RATEa s 14 167 23% tREE 2004 ROM

di sc because its reflectivity is relativel i gh. ,Next . th D di sc
i s rotaueting hsp@@ﬁé%@ﬁn?ﬁgdwéﬁgeGlﬁﬁcFHBKdB?%eCF&PEtF8ﬁ hsngg%ggy'and

t he degree of nodul ation of an RF signal _is n%asured. Th negsuged degree
of noetnei bne | trackparedswepRedahpsf ERendeWeSud 2 ifeBby St RS dPsc is

j udged as a DVD di sc. _ .
carried out without direction detection for the other areas,

whereby the optimum track counting method can be selected
according to variations in the track cross speed, and accurate

vibration detection can be carried out at all times.

(Embodiment 4)

Hereinafter, an information disc recording/playback
apparatus and a vibration detection method for the information
disc recording/playback apparatus according to a fourth
embodiment of the present invention will be described taking a
DVD-ROM player as an example, with reference to figure 1.

since the fundamental construction of the apparatus is
identical to that of the first embodiment, repeated description
is not necessary. Next, an example of specific operation of this
fourth embodiment will be described employing the rotation angle
detection means 1l14.

A DVD-ROM disc loaded on the DVD-RCM player 101 is fixed to
the disc rotation means 103. Next, focus search 1s carried out
with a laser for CD-ROM, and the amplitude of a focus error

signal is measured. As a result, the DVD-ROM disc is judged as a



Consequent |y, the disc judgenent result is a DV/DDROM In this fourth ~
enbodi nent, the DVD-ROM disc is able to perform 8X-speed pl ayback at
4590rpm ( maxi mum speed), 5X-speed playback at 2870rpm and 2.5X- Be E

pl ayback at 1435rpm and a |ow speedgat which no vibration occuﬁi i@ C 2004
1435rpm Vi bration detection is carried out at 3000rpm and 4000rpm and it
is judged whether or not the detected vibration anmounts are | ower than an
al l owabl e vi bration anount at the 5X-speed and the 8X-speed, respectively.
Further, the all owable vibration anmount. is 100m Initially, the DvVD ROM

di sc igyf ofsated Aty 435 M thet o dsidi rpufd | i entdvelwwispeed méxwhi cheno

vi bration occurs between the disc and the readi ng neans 104. After the

' . i I i B d, th
{raversg, igye,mRans a0y 1he, Ak b sidinlsedd loprendisnid ed, t he

cou count” neans IS obtained at every rotation angle of 60

o0t e s arTie Sl VAL L GO S BRLaRen o0k Uhe sieadiit reans

104, t1 e eccentricity conponent between the disc and

the readi ng neans 1 %ﬁ%ﬁgg%%%%$§qde$%reQ%ﬁﬁggﬁulgggbn(}gugoﬁggfg@‘Qpﬁgined

by a rét S Serfo i ng rotations with one rofation

Count Pnd S5 4B AR M0k B ot ong et e SeE and
o bo CPRSSIUCOTITS. TP F iAo T e diod TN SRS dat a moasur ed.
for Tour rofations Wi gl LeELLoReAE eEhtoBvb RERCH: 8 1RCaBhY- dbvi ded
perform 8X-speed playback at 4590rpm (maximum speed), 5X-speed
playback at 2870rpm, and 2.5X-speed playback at 1435rpm, and a
low speed at which no vibration occurs is 1435rpm. Vibration
detection is carried out at 3000rpm and 4000rpm, and it is Jjudged
whether or not the detected vibration amounts are lower than an
allowablé vibration amount at the S5X-speed and the 8X-speed,
respectively. Further, the allowable vibration amount is lQOﬁnL
Initially, the DVD-ROM disc is rotated at 1435rpm that is a
sufficiently low speed at which no vibration occurs between the
. disc and the reading means 104. After the traverse drive means
110 and the tracking actuator 111 are disabled, the count of the
count means 115 is obtained at every rotation angle of 60 degrees.
Since no vibration occurs between the disc and the reading means
104, the count due to only the eccenfricity component between the
disc and the reading means 104 is obtained. For example, the
count may be obtained by a method of performing counting for
plural rotations with one rotation as a unit, and averaging the

obtained counts, or a method of performing counting for plural



areas, and the average of the neasured data in each area are as foll ows:
(Table 1) counts at 1435rpm No. area[O]area[l]area[ 2] area[ 3] area [4larea[5]
15739-17-57- 3518 25939- 20-55-3518 35737-18-57-3422 45739-18-59-3JL4£ Zw4
aver age57.538. 5--18..3-57.0-34.318.0 Li kewi se, counting is carried out a
3000rpm When it is assuned that the cégnts at 3000rpm are as foll ows:
(Tabl e 2) counts at 3000r pm No. area[ O] area[ 1] area[ 2] area[ 3] ar ea[ 4] ar ea[ 5]
17149-21- 69- 4818 27149-22-69-4919 37249-22-69-4918 47251-20-71-5018
average7l. 549. 5-21. 25-69. 5-4918. 25 a difference between the @ average
val ues of the track counts obtained at 1435rpm and 3000rpmin each area is
repr esentied {9h 3 A DEGs2PP8e890Fab) eadl ety ialky, 3FaQmp rohkd 3 ol wad( 2]
AT[ 3] DAT[ 4] DAT[5]

counts, plural counts which are not supposed to be false counts.

J
For example, it is assumed that the data measured for four

rotations with direction detection in each of the six-divided

areas, and the average of the measured data in each area are as

follows:
(Table 1)
counts at 1435rpm
No. |arealO] areall] areal[2] areaf3] areaf{d4}l |areafl5]
1] 57 ‘ 39 ~-17 ~57 -35 18
2 59 39 -20 ~-55 -35 i8
3 57 37 -18 -57 -34 22
4 57 39 -18 -59 -33 14
average 57.5 38.5 ~18.3 -57.0 -34.3 18.0

Likewise, counting is

carried out at 3000rpm.

assumed that the counts at 3000rpm are as follows:

When it is

(Table 2)
counts at 3000rpm
No. areal[0] areall] areal[?2] areaf3] areafd] area([5]
1 71 49 —21 -69 -48 18
2 71 49 =22 -69 -49 19
3 72 49 -22 -69 -49 18
4 72 51 -20 =71 -50 18
average 71.5 49.5 -21.25 -69.5 -49 18.25

a difference between the @ average values of the track counts

obtained at 1435rpm and 3000rpm in each area 1s represented by




DAT[1] DAT [ O] 14.0 -3.0 -12.5 -14.8 0.3 11..0 H and, these counts are
track counts due to vibration. In order to obtain the vibration anount from
the data shown in (Table 3), these data are substituted into (Fgrgnﬂgx;%%h4
and (Formula 13), whereby 12 pieces of data are obtained as foll ows:

(Tabl e 4) cal cul ated vibration amunts 693000r pm 1435r pm )

vi brationvi brationvi brationvi brationvibrationvibration

anount anount anount anount anount anount 1 [0].1[111[211[ 3] 1[ 411[51
444439485248 vi brationvi brationvibrationvibrationvibrationvibration

anmount anount anount anount anount anount 1(0] 1[ 1] 1[ 2] 1(3] 1[ 4] 1[ 5] 444157435039
By aver ggi tyese 12 pieces of data, the vibration ambunt is obtained as
follows. vibration amount = 46 tracks Further, since this disc is a DVD- ROM
disc, the vibration amouniqyistaubti pboegphy14dtrpar ack pitch of 0.74u m
whereby the vibration anplitude 1S obtained as follows. vibration
anpl i tude = 34. §damde] |DAT[1] [DAT([2] |DAT[3] |DAT([4] |DAT[5]
' 14.0 11.0 -3.0| -12.5| -14.8 0.3

and, these counts are track counts due to vibration.
In order to obtain the vibration amount from the data shown
in (Table 3), these data are substituted into (Formula 12) and

( : (Formula 13), whereby 12 pieces of data are obtained as follows:

(Table 4)

calculated vibration amOuntsA(3000rpm—1435rpm)

vibration |vibration |wvibration |[vibration |vibration |vibration

amount: amount amount amount amount amount
1[0] 1[1] 1{2] 1[3] 1[(4] 1{5]

44 44 39 48 52 48
vibration |vibration |vibration |vibration |vibration |vibration .
amount amount amount amount amount: amount
1[0] 11] 1[2]) 1{3] 1{4] - 11[5]

44 41 57 . 43 50 39

By averaging these 12 pieces of data, the vibration amount

is pbtained as follows.
vibration amount = 46 tracks
Further, since this disc is a DVD-ROM disc, the vibration
amount is multiplied by the track pitch of 0.74 pm, whereby the

vibration amplitude is-obtained as follows.

vibration amplitude = 34.04 [pum]

Since the allowable maximum vibration amount of the system

is 100zm and the obtained vibration amplitude is lower than the



Since the allowabl e maxi mum vi brati on anount of the system is 100 u m and
the obtained vibration anplitude is |lower than‘the 3 0 DEC 260, g

al l owabl e val ue, the disc can be rotated at the 5X-speed, i.e @7@£bn230
Next, counting is carried out at 4000rpm Wen it is assuned that t he
counts at 4000rpmare as follows: (Tabler®) counts at 4000r pm

No. area[ O] area[ 1] area[ 2] area[ 3] area[ 4] area[5] 1-618613353-78 -132
2-628613253-78 - 133 3-618513256-78 -133 4-628213356-75 -133

aver age- 61. 584. 75132. 554. 5-77.25 -132.75 a difference between the average
val ues of the track counts obtalned at 1435rpm and 3000rpmin each area is

lg 6 3 A S
e BB U B P AR i) Il

2870rpm.

Next, counting is carried out at 4000xrpm.

When it is

assumed that the counts at 4000rpm are as follows:

(Table 5)
counts at 4000rpm
No. areal0] areall] areal2] areal[3] areal[4] areafl5s]
1 -6l 86 133 53 ~-78 ~132
2 -62 86 132 53 - =78 -~133
3 -61 ‘85 132 56 -78 ~133
4 -62 82 133 56 -5 -133
average -61.5 84.75 132.5 54.5 -77.25 }-132.75

a différence between the average values of the track counts

obtained at 1435rpm and 3000rpm in each area is represented by

(Table 6)
counts at 4000rpm- 1435rpm

DAT (0] |DAT[1] |DAT[2] |DAT(3] |[DAT[4] |DAT[S5]

-119.0 | 46.3 ] 150.8 111.5 | -43.0 |[-150.8

and,

these counts are track counts due to vibration.

In order to obtain the wvibration amount from the data shown

in (Table 6),

these data are substituted into

(Formula 12} and

(Formula 13}, whereby 12 pieces of data are obtained as follows:




and,

vi bration anobunt fromthe data shown
substituted into (Fornula 12) and
are obtained as foll ows:

anounts (4000r pm 1435r pm)
vi brationvi brationvi brationvibration[vibrationvibration
anount anount anount anount anount anount 1[0]1 [1]1 [2]1[311 [4]1 [5]
171154156159155159 vi brati onvi brati onvi brati onvi brati onvi brati onvi brati on
anount anount anpunt anount anount amount 1[ 0] 1 [1] 1[ 211 [3]1 [4] 1151
1?@&&?%65 54 By averaging these 12 pieces of data, the vibration

159162
anount

since this disg J
the track pitccr?]b

IS O

tal ned as foll ows.

in

these counts are track counts due to vibration.

(Tabl e 6),

71

vi brati on anmount

In order to obtain the
t hese data are

mpl itude s

fol | oS, iNFBE 86RO
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anplit
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Nvaphittidehe
2R (hhan the

7 idrathico g

bEmbetsyst §@mdumsmtl00 u

13idjowabl e
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(Fornmula 13), whereby 12 pieggs
3 0 DEC 2004 71 (Table 7) cal cul ated vibggﬁ%gﬂbg

159 tracks Furt her,

V] ' | ' 4B ltiplied b
o T R B« 0Bt st o as

D Py on
e Wnt
el 5 bt at ed
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.e., 154

156

159

155

159

vibration
amount
1[0]

vibration
amount
1[11]

vibration
amount
1[(2]

vibration
amount
1[3]

vibration
amount
i[4]

vibration
amount
1[5]

159

162

155

156

168

154

By averaging these 12 pieces of data, the vibration amount

is obtained as follows.

vibration amount = 159 tracks

Further, since this disc is a DVD-ROM disc, the vibration

amount is multiplied by the track pitch of 0.74um, whereby the

vibration amplitude is obtained as follows.

vibration amplitude

117.66 [pm}]

Since the allowable maximum vibration amount of the system

is 100um and the obtained vibration amplitude is higher than the

allowable value, the disc cannot be rotated at the 8X-speed, i.e.,

4590rpm, and therefore, the maximum rotation speed is set at the

5X-speed.

Hereinafﬁer, a description will be given of the reason why

the vibration amount,

the vibration speed,

and the vibration

acceleration can be expressed by (Formula 12)~ (Formula 17),

using the Signed counts obtained with direction detection.

When the track count area is divided into six sections at



4590rpm and therefore, the maximumrotation speed is set at the 5X-speed.
Hereinafter, a description will be, given of the reason why the.yhbﬁepign
anount, the vibration speed, and the vibration acceleration carf be =l 2004
expressed by (Formula 12)"-(Formula 17), wusing the signed counts obtained
with direction detection. Wen the trackzcount area is divided into six
sections at 3 C DEC 2004 72 every 60 degrees and counting is carried out
for each section, the count in each section is represented by (Fornula
29), assumng that the respective sections are 0"-5, the vibration anount
is Tc, and the phase angle of the track displacenment anpbunt at a starting
point in section 0 is ~5 (R 29 Epled dutc@s3edent sectidh,
cos(30RVEXY %B)gﬁﬁgﬁ§¥heFﬁéf§£¥ﬁ&?ﬁ% %%gﬁgctive sections 07-5 are DAT[ O]

DAT[ 1] =b, DAT =c, DAT] 3] =:,a, 11 4] == , B9 la 29),
A ) AT T, B3 Jrter b g vl b 2 20

60)) =T, - 0 60) +si n(qg$)_sin(6 _ a0
CPh O posnbinal Shat 80 ZeSri{oR)e 4R ChiL Bs, T8 epstlione,

si n( q$ar;ogg%: is Tc, and the phase angle of the track displacement

a,

]
—

amouni: at a starting point in section 0 is ¢.
(Formula 29) ‘
DATIn] =T, cos(30n+¢) — T, cos(30n + ¢ —60)

When the data in the respective §ection5 0~5 are DAT[O]=a,
DAT{1]=bk, DAT[2]=c, DAT[3]=-a, DAT[‘4]=—‘b, DAT[5]=-c, from
{(Formula 29), D}\_T[O.]. is repr.esented\ by
(Formula 30)

DAT[0] = T.(cos(¢#) — cos(g — 60))
= T.(cos(¢) — cos(¢) cos(60) + sin(¢) sin(60))

=T, (% cos(d) + -‘?—sin( ),
= I;__ sin(¢ + Qfl)

1
Since sin(a,)= —2—', cos(a,) = ‘2' ’

o, = 60
. DAT[0] = 7. sin(# + 60)
. =a
Likewise, DATI[Ll] is represented by

(Formula 31)

DAT[1]= T, (cos(¢+60) — cos(¢))
=T (cos(¢) cos(60) — sin{¢) sin(60) — cos(@))

=T (% cos(¢) - }T/’Z_:i sin(¢))
=T sin(¢+a,)



=a Li kewi se, DATI1] is represented by (Formula 31) DA T[1 ] =T, (cos(O +
60) - cos(O) TC(cos(O cos(60) - sin(O sin(60) - cos(O) =T( ( cos(O -
2 sin(k)) 2 =T, sin(O+ a2 ) 73 Since sin(a2) 2, cos(a2) = 4 ZUEC‘°
DAT[1) =T, sin(O- 60) =b From (Formda 30), (Fornula 32) siﬁ(g$‘i 6€$ﬂ
Then, (Formula 31) is represented by (Fornula 33) DA 711] = T, sin(O+ 60
-120) (sin( + 60) cos(-120) + sin(- 120) cos(O+ 60)) =T =1 (- 2 1 sin(g5
+ 60) - 2 cos(O+ 60)) =T~(-1 si'n(O+60)+ 2 1-sin 2(0+60)) 2 =T.(-1 a +
1-(a)2)=b 2 1, 2 TG Accordingly,

. 3 1
N — ——— . fa'd =—,
Since sin{,) o cos(a,) 2
a, =—60
- DAT[1]=T_ sin(¢ — 60)
=b

From (Formula 30},

(Formula 32)

sin(@ + 60) = Ti

Then, (Formula 31) is represented by
(Formula 33)

DAT1] =T, sin(¢ + 60 —120)
= T (sin(¢ + 60) cos(~120) + sin(—120) cos(¢ + 60))

=T.(- —;— sin(qﬁ +60)— % cos(g + 60))

= Tc(—%sin(qb+60)$§Jl—sinz(¢+60))

la_JBT a.,
——F = 1-(=))=b
2T 2 (T))

<

=]"c(_

Accordingly,

{(Formula 34)

a?%_g—\f]’f—az =b
BT 1
+—2— Tc -a =b+—2—a

%(Tcz—az)zb2+ab+i-a

N | =

T =+ 2 Ja* +ab+b®

)

Likewise, since DAT[0]J=a, DAT[Z]}=c,



‘/\\

(Formula 34) -Xa+ Z T2-a2 =b + 2 Tc2-a2 =b+~a 4(K 2-a2)=b2+ab+la TC =
a2+ab+b2 J G u j 2094 Likew se, since DAT[0]=a, DAT[2]=c, 74 (Fornmula 35) T
=- a2-ac+c2 3 0 DEC 2004 and, therefore, (Formula 12) and (Forawigy%é) are
derived from (Fornula 34) and (Fornukga 35). Furthernore, the r r&984
due to the eccentricity or vibration is represented by a sinusoidal wave
as follows, using the Tc, phase angle d), and angular velocity co.
(Formula 36) At) = T. cos(cvt + 0) Then, the absolute value of the track
cross speed is obtained by differentiating (Fornmula 36) as foll ows.

(For 1) . r )1 JcvTC | sin(cvt+0)Il Since co=2icf, and f=Vrpni 60 (Vrpm
presgﬁ%gF%P%?ig%SSpeed [rpm), (Formula 38) da(t)l =2~7 1 sin(wt + 0) |
-Since (Formula 38) beconmes maxi num when (Formrula 39)

2
T, =t
)

and, therefore, (Formula 12) and (Formula 13) are derived from

a’ —ac+c’

(Formula 34) and (Formula 35).

Furthermore, the track cross due to the eccenfricity or
vibration is represented by a sinusoidal wave as follows, using
the Tc, phase angle ¢, and angular velocity w.

(Formula 36)

 f@® =T, cos(ar+4)
Then, the absolute value of the track cross speed is obtained by
differentiating (Formula 36) as follows.

{Formula 37)

'df ®
dt

Since w=2=nf, and £=Vrpm/60 {Vrpm: present rotaticn speed [rpm}l),

= o, |sin(a1 + ) |

{Formula 38)

df (| .

’—? = 27T, | sin( @t + @) |
27V )

=~ T, | sin(ot + ¢} |

-Since (Formula 38) becomes maximum when

(Formula 39)
| sin(at + @) = 1

(Formula 14) and (Formula 15) are derived from (Formula 34) and

(Formula 35), respectively.



| sin(cvt + 0) I1-1 (Fornmula 14) and (Fornula 15) are derived from (Fornmul a
34) and (Formula 35), respectively. 75 Z 9 UYU ~ 2M Furthernore, the
absolute value of the track cross acceleration is obtained by
differentiating (Formula 38) as follagws. (Formula 40) d 2f (t)¢4 dt@{ 2004
'Vm )21 cos(c)t + 0) 1 60 Since (Fornula 27) becones maxi num when

(Formula 41) cos(w + 0) = X (Formula 16) and (Fornula 17) are derived from
(Formula 34) and (Formula 35), respectively. As described above, according
to the fourth enbodi nent of the present invention, when the vibration

anplitude, g, ¥hbrabian +ARESHs00NtY RhaLioBraceel eraldkorricsseval uat ed
consi deri ng tﬁe track pitch of the optical disc 102, it is calculated at

e"eryac%reﬁ%%etri@bn“% rog}taatal' angl @ PRk S Averge( I rikiea resul ds  of

cal cul"ation is obtained, and a rmaxi mumrotati on speed that is |ower than
t he al gﬁﬁgkp vi bration anplitude, or vibration speed, or vibration
accel éPati®0n "of the information disc recordi ng/ pl ayback apparatus is

deterq%%%%m&% % g basi s of the

1) _ 27 o
| d? | 60

Y | cos(@t + P} |

Since (Formula 27) becomes maximum‘when
(Formula 41)
cos(@t +¢) =1
(Formula 16) and (Formula 17) are derived from (Formula 34) and
(Formula 35), respectively.

As described above, according to the fourth embodiment of
the present invention, when the vibration amplitude, or vibration
speed, or vibration acceleration is evaluated considering the
track pitch of the optical disc 102, it is calculated at every
predetermined rotation angle and an average of the results of
calculation is obtained, and a maximum rotation speed that is
lower thaﬁ the allowable vibrationramplitude, or vibration speed,
or vibration acceleration of the information disc
recording/playback apparatus is determined on the basis of the
average. Therefore, vibration detection can be carried out more
accurately as compared with the first embodiment, using a single
threshold value, independently of the type of the information

disc.

While in this fourth embodiment, setting of the maximum



o

average. Therefore, vibration detection can be carried out nore accurately
as conpared with the first enbodi nent, using a single threshold val ue,

i ndependently of the type of the information disc. Wile in t hikC f[&hntmﬂt}
enbodi nent, setting of the maxi mum 3 @gDEC 2004 76 rotation speed of the
DVD- ROM di sc i s described, the maxi num rotation-speeds of other types of
di scs having different track pitches, such as a CO-ROM di sc having a track
pitch of 1.6mor a DVD-R3.9G disc having a track pitch of 0.811 m can

al so be obtained by judging as to whether the neasured nmaxi num vi bration

am’“”ér JtStiQMersghap dhea il I eM aiisc Usd ngeddiei isddndetiel maaiokun pi t ch of
each di sc and the vi bration anount. Further, while in this fourth

enbodi nen 1]Eof}1eds§e%fd%f 3N o3Py Ss Qb ai ek ke hest sednt heraver age of

12 pi éces o the vibration anount nay be obtained using the average

of m pi eges 01;?1];: ntral \@B ms{;lsecctﬁaqr fr[r?grgat{\%cl’l}é pPL@tﬁ‘?%Pfl gaLa owhich

are a of "SI Z€, usl n proportion to the

aver age@\i‘s%g{féh%r#mﬁésga a'svlag*l ?éht his %E%:t& ed'g)qgt%&t Egﬁeggébngg] pl ayback

speed ion anpli maxi mum pl ayback

speed g%ly%nﬁldg t us (9 tahg ye, Ivﬂi ho&orgﬂeo eat%ttetbe Iﬂ’alﬂrtﬂhﬁ q;i&rggllc;ryde or

a val @ S ti e secon power vi bration anplitude.

Al ternativ he m% 1_1oen Q'lb.t%q.vka peeq}ém;{hﬁql\ﬁsectheonsgmﬁ@l&aqjmt he

vi br aBfeH ééd 6’rwe pr opor ion bration speed or t

secon%lpch of each disc and the vibration amount.

Further, while in this fourth embodiment the vibration
amount is obtained on the basis of the average of 12 pieces of
data, the vibration amount may be obtained using the average of m
pieces of central values selected from the 12 pieces of data
which are arranged in the order of sige, or using a value in

proportion to the average.

Furthermore, whilé in this fourth embodiment the maximum
playback speed is set on the basis of the vibration amplitude,
the maximum playbéck speed may be set using a value in proportion
to the vibration amplitude or a value in proportion to the second
power of the vibration amplitude. Alternatively, the maximum
playback speed may be set on the basis of the vibration speed or
a value in proportion to the vibration speed or the second power.
of the vibration speed, using (Formula 14) and (Formula 13) as
well as the disc rotation speed. Further, the maximum playback
speed may be set on the basis of the vibration acceleration speed
or a value in proportion to the vibration acceleration speed or

the second power of the vibration acceleration speed, using



of the vibration speed, using (Fornula 14) and (Formula 15) as well as the
disc rotation speed. Further, the maxi mum pl ayback speed nay be set. on_the
basi s* of the vibration acceleration speed or a value in propoﬁiﬂoatﬁbZQME
vi bration accel eration speed or the second power of the vibration

accel eration speed, using 3 0 DEC 2004 77 (Fornula 16) and (Fornula 17)
as well as the disc rotation speed. Moreover, while in this fourth

enbodi ment the maxi num pl ayback speed is set on the basis of the data
obtained for four rotations each rotation being divided into six areas,

the LN 1 Pl Bybagks spesdnBY DE) obs alded dy tRasdl sagrsed vl enr spspandi ng
to continuous two or nore areas. (Enbodinent 5) Hereinafter, an

| nfor mat i onfli 36,LecoLHiNA/ BhAtRICK rARRA AhsbaRdna Rl Habkdmuet ecti on
met hod for ¥ € rnfofmation i sc recording/playback apparatus according to

afi Rtag‘a%[g%oag{}(gns%neted of s the ﬁfr?slﬁ{g BAVEDNTE Ol | da e deesindededakidgr a

DVD- r~*as an exanple, wth reference to figure 4. In figure 4, the
same reference nu

I . . . fi . Y
corr egﬁ)&r‘?‘a:ilr?dlspaeﬁ faréaﬁccfn r1 t&%eelfc;'omic{b i#%esd%:%%& tiﬂ?e SEEeI 1hm

ererence” nunera otes a control neans

havi ng .a i near speed _det ecti,on ne A getectd on
means%zi(f?1 .bac%éﬁﬁperfgé‘faysg:’eeed}b&é&fle% C?(r)g %ng%ans g(ﬁg 3%%%’[8%&% e i neargesp%ed
of the disc. For ex2£¥le, the |inear speed is detected as follows. An

addr eSO W&t JH T &% position is previously read, one-track

jumping is carried out, an address value at the
Junp (%mbodiment 3)

Hereinafter, an information disc recording/playback
apparatus and a vibration detection method for the information
disc recording/playback apparatus according to a fifth embodiment
of the present invention will be described taking a DVD-RCM
player as an example, with reference to figure‘4.

In figure 4, the same reference numerals as those shown in
figure 1 denote the same or corresponding parts, and reference
numeral 116a denotes a control means having a linear speed
detection means 401 and a playback speed detection means 402.

The linear speed detection means 401 detects the linear speed of
the disc. For example, the linear speed is detected as follows.
An address value at a certain radial position is previously read,
one-track jumping is carried out, an address value at the
destination of the track jumping is read, and a difference
between the address values is obtained as the linear speed.
Alternatively, the length of one rotation of the disc is obtained
from a radial position, and the linear speed of the disc is

obtained on the basis of the radio of the length to the



ST,
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destination of the track junping is read, and a difference between the
address values is obtained as the linear speed. Alternatively, the |ength
of ome rottation of the disc is obtained froma radial positioﬁ}ﬂaﬂhatﬁan

| i near speed of the disc is obtained;gn the basis of the radio of the

|l ength to the 3 0 DEC 2004 78 difference between the previously obtained
address values for one rotation. The playback speed detection neans 402
detects the current playback speed. For exanple, the current playback
speed is obtained fromthe cycle of a PLL which generates a data playback

cl OCk%li Pﬁ'f%n{;é POLRLORLAR bhevBasks yobbihenewchaideksa vhlaee ebeclknshi ch
e or f f d

is outpu every franme o ata. Next, a description will be given of

the OpSELISN fOhnaohiaLBLg. Lhedd anle il (R g dctsaiy gl hat e

track hoof t SCI's the linear speed is V1, the current address

cl PrEEh™dr e Tp.” el near speed i e current addr
Phe  FRRErRbar PROTGE TRERD: nad R R uae el B A e rih necini ¢

time js Adunjt, the f j | at L opshi d | 2) 7r(r’
Vad % datained Efomcthe IETRE pOPEE Bl enCEREEY 3 Sakach L Vi om

o PO PR SEES 8k %2t 1k s 88t 21nBASbE e’ h315°BERRR RYCRY ofFRrMII @

frame clock which is outputted for every frame of data.

Next, a description will be given of the operation for
obtaining the track pitch.

Genérally, assuming that the track pitch of the disc is Tp,
the lineér speed is V1, the current address position is Ad, the
current radial position is r, the radial position at the
innermost radius is R0, and the address value included in the

unit time is Adunit, the following relationship holds.

{({Formula 42)

7(* —R?) _Vidd
T Ad

P unit

Further, assuming that the current rotation speed is Vrpm,

the playback speed V2 at the radial position r is represented by

(Formula 43)

27 Viom

> ¥, 60
Therefore, assuming that the linear speed is V1, the current
address value is Ad, and the current rotation speed is Vrpm, the

track pitch Tp is represented by



V2 = 2Ar Vp. VI 60 Therefore, assumng that the linear s [

current address value is Ad, and thegcurrent rotation sgggg :: ¥L th'?he
track pitch Tp is represented by 3 D DEC 2004 79 (Formula 44)3 8 DEC 2004
160"1'2 & Adunit P 2,P V Ad Accordinmgdy, the track pitch Tp can be

obt ai ned by further rreasuri ng the current playback speed V2 at a certain
address Ad. Although the address Ad at which the current playback speed V2
is obtained may be an arbitrary address, when neasurenent is carried out
at an outer radial position, the accuracy is inproved. For exanple,

assumi gt hat A4 CD- ROM disc has linear speed V1 = 1.25m s pl ayback speed
nmeasur enment address AD = 60:00: 00 = 270000 [framne] rotatign gpeed :p
5300r pm pl ayback eed —223 8 ordlng to the standard of CD- ROV
Adunit = 75 [fgan are obtained, and these values are

substituted into Qmala 44 tIQAdbtal n the track pitch as foll ows.

BAccordingly, the track pitch Tp can be obtained by further
measuring the current playback speed V2 at a certain address Ad.
Although the address Ad at which the current playback speed
V2 is obtained may be an arbitrary address, when measurement is
carried out at an outer radial position, the accuracy is improved.
For example, assuming that a CD—ROM disc has
linear speed V1 = 1.25m/s
playback speed measurement address AD = 60:00:00
= 270000 [frame]
rotation speed = 5300rpm
playback speed = 23.8X
according to the standard of CD-ROM,
Adunit = 75 [framej
Ro = 0.0249 [m]
are obtained, and these values are substituted into (Formulé 44)
to obtain the track pitch as follows.
Tp = 1.573 {(um]
As described above, according to the fifth embodiment, when
a move distance detection means for detecting the move distance
of the reading means 104 is provided, accurate vibration
detection can always be carried out by measuring the accurate

track pitch, even when the track pitch is different from the



Tp = 1.573 [mM As described above, according to the fifth enbodi nent, when
a nove di stance detection neans for detecting the nove di stance fndoh
readi ng means 104 is provided, accurate vibration detection caﬁ{g M@ygmﬁt
carried out by neasuring the accurategotrack pitch, even when the track
pitch is different fromthe 3 0 DEC 2004 80 standard value that is set for
each disc type- Furthernore, when the track pitch is obtained fromthe

| i near speed, address value, and playback speed, accurate vibration
detection can always be «carried out by measuring the accurate track pitch,

eve”é@%ﬁ%ﬁf&*véié@ktﬂ&tchsl§eﬁlféﬂréﬁthfﬁoﬁtthgpstanﬁamdheamaeethahens set
for eac Isc type, with reduced cost, without the necessity of adding a

move (i qﬁéﬁfﬁ'PQ OB dNELEmi Phéhl snéatt Spestipdadanessheatuack
pltch disc 1s obtained, the track pitches of discs based on

ot he;arn té)gagggadébe%b@%% Qy&érvﬁb%@&% 86:-cc8D0ohecaht alnedsibel i ke

mann urther while in this fifth enbodi ment the

track pitch edeok addE ens yabbewhandtpeayback
speed®t ﬁ%ﬁth%ﬁag%qF%%%&IH%L 0 t%?ﬁggégépﬁo f %@ Asﬁshomn infigure 10,

Lhe qoninol ’chﬁ;l%ﬁ PebS, BLOVEASH PhLNs Pari Eddbéi@@%hagew%é@nf@gans

nove ance o readi ng nmeans 104, and the .

readi g o 1040 HEVEd tHilga SOUBY MOkl Mo kst iagker and the

adding a move distance detection means.

-While in this fifth embodiment the track pitch of a CD-ROM
disc is obtained, the track pitches of discs based on other
standards, such as a DVD or a DVD-R3.9G, can be obtained in like
manner as described above.

Further, while in this fifth embodiment the track pitch is
obtained from the linear speed, address value, and playback speed,
the track pitch may be obtained as follows. AS shown in figure
10, the.control means 116b is provided with a move distance
detection means 403 for detecting the move distance of the
reading means 104, and the reading means 104 is moved while
counting the number of tracks, and the track pitch is obtained as

follows.

Tp = move distance/number of crossed tracks
(Embodiment 6)
Hereinafter, an information disc recording/playback
apparatus and a vibration detection method for the information
dise recording/playback apparatus according to a sixth embodiment

of the present invention will be described taking a DVD-ROM



T

follows. Tp = nove distance/ nunber of crossed tracks (Enbodiment 6)
Hereinafter, an information disc recording/playback apparatus aidd al£ ¢ 200
vibration detection method for the information disc recording/playbdék 4
apparatus according to a sixth enbodi gent of the present invention will be
described taking a DVD-ROM A 81 DEC 2004 pl ayer as an exanple, with
reference to figure S. In figure 5 the sanme reference nunerals as those
shown in figure 1 denote the sane or corresponding parts, and reference
numeral 501-denotes a variable filter means having a function of shaping

the tragkeerassapubashpdel egled herdieneach migsre datection means 112 so

t hat e“pul ses whose dths are narrower than a predeterm ned val ue,

anong t he egct ut s i
dﬁ%iﬁﬁfgﬂ% %ES?%%?%§m§?%ef@P@H&@dnuﬁEEELQaBEetthenEthﬂ oh

actual ly se ter neans 501 will be described. Wen

setti%ggthe iaagﬁ L& %hgtgﬁmge%gsc§9¥eskghhﬁ%bl¥§r%@§ el e fyEhRye Of

track 8&§e one "or nore rotation count e by the nethod in which

Lo scPUBRTAL; DD TEBPCGR) e VAP (CRAC Var ARl SCPIT o eine dorSine a1

to sePYBRTP de 6 variable filter neans 501, and usually,

this initial | ue nmust be set .at I el
countSBEP&EQM¥EFh%rES?r8§88ﬁdPH&%FSS?%ge%§§?h§§i%E%i%kgﬁgggﬁgggght{2C§urely

count ed ‘
detection means 112 so that the pulses whose widths are narrower

than a predetermined value, among the detected pulses, are not
counted.

Hereinafter, a method of actually setting the variable
filter means 501 will be described.

When setting the variable filter means 501, initially, the
total number of track crosses for one or more rotation is counted
by the method in which the track cross direction is not detected.
At this time, it 1s necessary to set an initial set value of the
variable filter means 501, and usually, this initial value must
be set at such a value that the minimum track count pulse width
corresponding to the maximum track cross speed is surely counted
when an eccentricity between the disc and the turn table and a
maximum vibration amplitude estimated at its rpm occur.

Assuming that the counted number of track crosses is 4Tc per
rotation, the maximum track cross speed can be obtained as
follows. |

Initially, the track cross due to the eccentricity or

vibration is expressed by a sinusoidal wave. Using the above-

mentioned Tc, phase angle ¢, and angular velocity @, the track



when an eccentricity between the disc and the turn table and a maxi num
vi bration anplitude estimated at its rpmoccur. Assum ng that the counted

nunber of track crosses is 4Tc per rotation, the maxi num track3grg¢s $oged
can be obtained as follows. Initiallwge the track cross due to the
eccentricity or vibration is expressed by a sinusoidal wave. Using the
above- nentioned Tc, phase angle 0, and angular velocity w, the track 3 0O
DEC 2004 82 cross is represented by (Formula 45) f (t) =T, cos(cw + 0)
Then, the absolute value of the track cross speed is obtained by

di fferentj.at.i as follows. (Forrmula 46) df(t) = wrllsin(w+)I
dt Si ﬁ?@gﬁﬁg%ﬁ%ﬁ:‘%‘%@%o (Vrpm current rotation speed [rpm),
(FormJIEa 45}1 df4(5))l = 2,f7;1sin(cvt+0l dt _ ZnV 60 Y. T.lsin(nt + Ol

Accor di r?éim % he 'maxi mum track cross speed is represented by (Fornula 48)

maxi mum track cjpé))s__s_f;sgoes?gtfwﬂcv 60 vim T~

Then, the absolute value of the track cross speed is
obtained by differentiating (Formula 32) as follows.

(Formula 46)

= o7 [sin(of + ¢)|

|i(f_)
dt

Since w=27wf, and f=Vrpm/60 (Vrpm: current rotation speed [rpm]),

(Formula 47)

CAGI i
’ dt.' 2;9‘7}|s1n(wt+¢[

= —ziggﬂz;[sm(mt +4)|

Accordingly, the maximum track cross speed is represented by

(Formula 48)

24V,
maximum track cross speed = "75;_1;

and, the maximum track cross speed can be obtained from the value
of Tec.

The minimum track count pulée width is calculated on the
basis of the maximum track cross speed. Assuming that the
maximum track cross speed is Vmax[tracks/s], as two
positive/negative pulses are outputted per track, the minimum
track count pulse width is represented by

(Formula 49)



and, the maxi numtrack cross speed can be obtained fromthe val ue of Tc.
The minimumtrack count pulse width is calculated on the basis ofd fhBE( 2004
maxi num trédck cross speed. Assuming that the nmaximumtrack cross speed I's
Vmex[tracks/s], as two positive/negatgye pul ses are outputted per track,
the m ninmum track count pulse width is represented by (Fornula 49) 3 0 DEC
2002 83 mnimumtrack count pulse wdth = 2V [s] Thereby, the m nimumtrack
count pulse width of the variable filter means 501 is set. For exanple,
when the total nunber of counted tracks per rotation at 3000rpmis 287,
the maximumtrack cross speed is represented as follows: Initially, since

Tc = 287/ 4 = Tifbimand:rdFpnednor dihisd 8)yidtVmax—=2ps]54 kHz and,
therefore, the mininumtrack count pulse width is282,18 s from (Formul a
49). The variable filter means 501 is set on the basis of this value so

t hat i _ r r t e Riall r - cQuat pul se
%déﬁ%%g@g%%ﬁ%glﬁ@ Eriakr Q¥EhHt ?ggsé hgi 8tR1 HEMLET a5k goUAt P

obt ai ne ove ulation are a count ed, considering variations

o i W oo o BEET el S5 ) wien e EEaa! RukBb 30
counted tracks per rotation at 3000rpm is 287, the maximum track
cross speed is represented as follows:

Initially, since

Te = 287/4 = 71.75
and, from (Formula 18},

Vmax = 22.54 kHz
and, therefore, the minimum track count pulse width is 22.18us
from {(Formula 49)}.

The wvariable filter means 501 is set on the basis of this
value so that pulses whose widths are narrower than the minimum
track count pulse obtained by the above calculation are élso
counted, considering variations in the duty ratio of the normal
pulse width, or the 1like.

In this sixth embodiment, the variable filter means 501 is

set so that a pulse having a width of up to 5.54us, which is one

fourth of 22.18us, is counted as a track cross signal.

During high-speed driving, the duty ratio of the track count
pulse might significantly vary due to an influence of vibration
in the focusing direction, a reduction in the amplitude level of
the detection signal for track counting, or the liké. In this

case, the variable filter means 501 may be set so that a pulse



set so that a pulse having a wwdth of up to 5.54s, which is one fourth of
22.18s, is counted as a track cross signal. During high-speed driw -
duty ratio of the track count pulse mght significantly vary dug\ﬁt E]%éntZBﬁ
i nfluence of vibration in the focusigg direction, a reduction in the
anplitude level of +the detection signal for track counting, or the like.
In this case, the variable filter neans 501 may be set so that a pulse 3 0
DEC 2004 84 having a narrower width is counted if driving at a speed higher
than a predeterm ned value is expected, while in the above exanple a val ue

Obtaiﬂggiﬁé gi¥5 Rget-NG i G@he Ylsatetncll AYMd-Hiddhg e@UAl speksie hdigtielr by a
predeterm ned value is enployed as a set value of the filter nmeans 501.

When %ﬂgptégggeag%gEﬁggehsvQﬁﬁEoﬁgengﬁcEQ@,”%hHQ@ ip wWhlkeCAbo&eSi gned count

is outp ecause direction detection is carried out, the calculation

met hod_is_somewh i f f . : 0 ! i keck n
t he s§§?gﬁ§8faoﬁ?%&?tP%ggﬁg%gapggﬁlggg ggfgkgrE%gfggggggaﬁggéﬁﬁgngivig:ng

ot at ot oPraTeny BB OR B R L T P oA, SR B Rt ht
=nnod 6 (a_r i nd of _n beig inided by 6), the maxi numtrack cross
speedVBLEEnRS gggrgbﬁéEEananﬁy ?&ornula 19) or (Fornula 20). Thereby,

Erack countiHit Sdhay At e Uhe R EIET P T ity tarng IHE S erage Brt nese
data’aogigggd count is outputted because direction detection is
carried out, the calculation meﬁhod is somewhat different from
that mentioned above. For example, in the system of outputting
rotation angle information obtained by dividing one rotation into
six areas, assuming that the count in each area for one rotation
is

DAT{n] = DAT[O],DAT[1],DAT[2],DAT([3],DAT[4],DATI[5]

(when n>5, n = n mod 6 (a remainder of n being divided by 6),
the maximum track cross speed becomes as represented by (Formula
19) or (Formula 20). Thereby, data of plural maximum track cross
speeds are obtained, and the minimum track count pulse width may
be set similarly by using the average of these data, oi the
average of m pieces of central values of these data, or the like.-

As described above, according to the sixth embodiment of the
present invention, setting of the track cross filter by the
variable filter méans 501 is carried out on the basis of the
track cross count and the current rpm, so that the pulses whose

widths are narrower than a predetermined value are not counted.

Therefore, even when the track cross speed varies significantly



average of m pieces of central values of these data, or the like.- As
descri bed above, according to the sixth enbodi nent of the preseng DEL .
invention,*setting of the track cross filter by the variable filter e afit
501 is carried out on the basis of thgs track cross count and the current
rpm so that the pul ses whose w dths are narrower than a predeterm ned
val ue are not counted. Therefore, even when the track cross speed varies
significantly 3 D DEC 20011 85 due to the eccentricity or vibration of the
disc, track counting nost suitable for vibration detection can be

accurgtal y capL %@c.e&'{ﬁ%i r-mty ozt iBSea (HWd her e, qishi t itVh @ ddigthmd mum

track “count pul'se 'w be carried out only once before obtaining the
track count for, . detecti | AL N TR i Ragiy 1B} i @ik sReed, or
it ma§°s esgégPP% %ﬁ g@g?%ﬁﬁf%%Q%ﬂ%(ggia (count) for dete?{ing the
vibratign gnn ﬂtth gbtai ned. (Enbodiment 7) Hereinafter, an information
di sc PEtof iﬁg pi-af55c¢k apparatus and a vibration detection method for the

embod ment B U ESerto T RORA PonCRe T Do d0s CF P hkd P AR NG A DB RO
Dur poBEYnPer SEBRIBECPUhaTPAY S8 S S el 20T S sy RS
Such HPEPGROREUEEE PADTBEEPEaPTPRIaRt FEtD RIRAIer AERcRHete Py And
thereLgrgérried out every time the data (count) for detecting the
vibration amount is obtained.
{Embodiment 7)
Hereinafter, an information disc recording/playback
apparatus and a vibration detection method for the information
.disc recording/playback apparatus according to a seventh
embodiment of the present invention will be described taking a
DVD-ROM player as an example, with reference to figqures 5 and 6.
Usually, a general purpose microcomputer having a relatively
small size is employed as a control means for computer peripheral
equipment such as a DVD-ROM player. ‘Such microcomputer is
basically adaptive to integer arithmetic only, and therefore,
floating-point arithmetic or square root trigonometric function
must be dealt with by software.
In the calculation formula (Formula 19) or (Formula 20)
which is employed when the track counting is carried out by the
method in which a signed count is outputted because direction

detection is carried out as described for the sixth embodiment,

it is necessary to obtain square roots, resulting in a problem



P

floating-point arithmetic or square root trigononmetric function nust be
dealt with by software. In the calculation formula (Formula 19) or (Fornula
20) which-is enployed when the track counting is carried out by G W&ES 2004
met hod in which a signed count is outpgyted because direction detection is
carried out as described for the sixth enbodinent, it is necessary to
obtain square roots, resulting in a problem CE C 2004 86 that the nunber
of program steps and the tine required for arithnetic are increased in the
system as descri bed above. Therefore, in this case, assum ng that DAT[n] =

DAT[ O].,. DAT , DATL.2]. D 3 Il 4 , —
0] t[ ¢ Iblg\[l?]%f ﬁ%{%%%rga%?%%-[ d (MWhe gD, r fpri Fedieb $ (2

r emai nd the rotation speed of the di sc

rotation neans. is Vrpnir (For a 4T, . = WAT[1}J +

| DAT[ 21 thme BAT 3 ¢ &‘F‘?ﬁr\%"[%‘hlﬂ %ﬁ%@em(ﬁr%%%%&za}\% 1 2W 2
maxi mum track cross speed = 60 m Tt = 60 J¢ cos 6 and, therefore, the

maxi miAaREEAE %or 0SS 235y e TH R at8 with reduced nunber of program

et on the BASISIor PR | b PET 2ar 000 1316 BRI T Al BRRESTEOTS: e ae
follows Mﬁt?wgggeggg?entg Li%gE666Xa remainder of n being divided by 6},
and the rotation speed of the disc rotation means is Vrpm[rpm],
(Formula 50)

AT, =|DATT0] +|DAT(1] +|DATT2] + |DAT13]| +|DATT4] +|DA4 7[5}

(Formula 51)

. g - ZJIV'?"'T 1 _erV,,,,,,T_z_
maximum track cross speed = %0 CCOS” 0 B

and, therefore, the maximum track cross speed can be calculated
with reduced number of program steps and reduced arithmetic time,

and the variable filter means can be set on the basis of the

maximum track cross speed.

This is explained as follows with reference to figure 6.
Figure 6 is a graph illustrating the amount of displacement
of the count at every rotation angle, which displacement is

caused by vibration or eccentricity.

Initially, the track cross due to eccentricity or vibration
is expressed as a sinusoidal wave, in like manner as described
for the sixth embodiment. Using the Te, phase angle ¢, and
angular speed w, the track cross is represented by

(Formula 52)



Figure 6 is a graph illustrating the anmount of displacenent of the count
at every rotation angle, which displacenent is caused by V|brat3@ngqq 2004
eccentricity. Initially, the track cross due to eccentricity.or vibratién
is expressed as a sinusoidal wave, inglji ke manner as described for the

si xth enbodi nent. Using the Tc, phase angle 4, and angular speed (a, the
track cross is represented by (Formula 52) 3 0 D E, 2004 87 sin(O + 60) _
a T. Then, this is divided at every 60 degrees by dividing one rotation
into six sections, as shown in figure 6. In figure 6, 601 shows a waveform
when 0=0, and 602 shows a waveformwhen 4 =3 0 . For exanple, when 0=0,
assum ng t hat gg$¢ by —_c®rresponding to 07-60 , 607-120 , 1207-180 ,

are DAT [0] , [ 1] DAT[ 2], ..., respectlvely, the respective data are
represented as fol I ows. (Fornula 53) DAY[ 0] T(cos(60) - cos(0)) 2 T"

L L &9%%}%0& So53eveaty af BeeTl2bo=q o Farteastloll viasas(120) = -

005(240}:at10;|_1 1nPATLS. Sectl%%%s(%go)shouﬁloﬁ(ng%_@u:eT . In figure 6,

601 shows a waveform when ¢=0, and 602 shows a waveform when ¢
=30°

For example, when ¢=0, assuming that the data corresponding
to 0~60° , 60~120° , 120~180° , ... are DAT[O], DAT[1],
DAT[2], ..., respectively, the respective data are represented as
follows.

{Formula 53)

DATI0] = T(cos(60) — cos(0)) = —%1;
DATT] = T (cos(120) — cos(60)) = T,
DATI[2]= T, (cos(180) — cos(120)) = —%Tc
DAT[3] = T, (cos(240) — cos(180)) = %T
DAT[4]= T, (cos(300) ~ cos(240)) = T,
DAT[5] = T (cos(360) — cos(300)) = %T

In this case, the Te calculated from (Formula 21) becomes

the same as the original value of the Te.
However, in the case where the boundary of the areas divided
at every 60 degrees as described above does not agree with the

position where the track move direction is inverted (in the case

of the waveform 601 when ¢=0, the position 603 or 604), the Tc



In this case, the Tc calculated from (Fornula 21) becones the sane as the
original value of the Tc. However, in the case where the boundgé y.of the
areas divided at every 60 degrees as described above does not® Agrek il
the position where the track nove diggction is inverted (in the case of
t he wavef orm 601 when 0=0, the position 603 or 604), the Tc 3' 0 E ~v 2004
88 cal cul ated by (Fornula 21) becones snaller than the original Tc, and

t he cal cul ated maxi numtrack cross speed al so becones | ower than the
original value Wien the Tc takes the smallest value, the waveform and

di vi dedhahag, " 02 ANe RRie b= CHdh Alnd Bsidimel e
e

respectlve a e represen -300 follows. (Formula 54) DAT[(Q =

T 30 =
Tj( cos jthe %sa(l(cg’g)a;t < ?“a%%%ﬂdoﬁ[a% S:S‘(TO%( cosefézzﬁ %31% cb;e sc(B_wf[15805‘53)%E["H&]or DA

T[41 = 0 T T 270)) =
2[T0 ‘FI]i’é‘lnegt o lﬁ? nﬁcc%(cu 'Za%e ‘T%} e %%kgsz}}aegg%(&% gg%@%'gl rre)s)

e ottt oo o couee%t@estl{puu B s DR e By

t he 'S ou d because direction

det eCtdl) o I§ ‘Car_;i%:edhggttl%eyal he %remsl,lplegrcl%gagata are represented as

follows.
(Formula 54)
DATT0] = T(cos(30) — cos(-30)) =0

DAT1] = T.(cos(90) — cos(30)) = — gTa

DAT[2] = T.(cos(150) — cos(90)) = _3{2_5 .
DAT[31=T.(cos(210) —cos(150)) = 0

DAT[4}=T,(cos(270) - cos(210)) = %—3— !
DAT[5] = T.(cos(330) — cos(270)) = —\g c

Therefore, the Tc calculated from (Formula 21) becomes 0.866
times the original Te. Accordinély, when the track counting is
carried out by the method in which a signed count is outputted
because direction detection is carried out, a value smaller than
the original Te, i.e., 0.866 times the original Tc at the worst,
is calculated. Considering this effect, when calculating the
maximum track cross speed on the basis of the Tc calculated from
(Formula 21), (Formula 22) represents the maximum track cross
speed including the expected error.

As described above, according to the seventh embodiment, the

maximum track cross speed including an expected error is



the original Tc, i.e., 0.866 tines the original Tc at the worst
cal cul ated. Considering this effect, when cal culating the HHXIéLﬂ1$TgCMM4
cross speed on the basis of the Tc calculated from (Fornula 21), (Formula
22) represents the maxi mumtrack crosg9 speed including the expected error.
As descri bed above, according to the seventh enbodi nent, the nmaxinmmtrack
cross speed including an expected error is 3 0 DEC 89 cal cul ated on the
basis of the signed track cross count and the current rpm and the track
cross filter is set on the basis of the maxi numtrack cross speed.

Ther ef.gf @4, 151@6K SOWHHd MhIMStof HHd ahldhddrenddi atrioss dehact iaond dare be
accurately carried out at all tinmes, wthout necessity of performng

addi t Eggﬂanﬁo'}.‘gﬁd n%nd’“ﬁt@lﬁraﬁlﬁr@cdgs ol 1 rati N Gs SO WAt eHeD adcts Mhiath
requi re mny rogran1steps (Enbodlnent 8) Hereinafter, an information

di sc geeopdiaglel ayhask ANGrige 4 RS} ODr£ISk CChUOR APtihat for the

i nformati on I'sc recoréing/playback appar at us accordlng to an eighth

errbodl mentyp9h e erl% 1h Myecis 1N oM [daP@Aderchikad ihakidie ad B2 RV

pIayeF as an exanp ence to figure 5. The ‘fundanmenta
construyction is i aI %dﬁ taha 1t ReeftanRy the
distiﬁgg té SBérgFlonké% é%?geﬁéh?ﬂ? éiﬁﬁéﬁ# ] 1 beaﬁalnly descrlbed

h Wh tt I 5 Iy, th
e o e MR 2B IS T #.9?’%%’?2?&% Wi iy e

program steps.

(Embodiment 8)

Hereinafter, an information disc recording/playback
apparatus and a vibration detection method for the information
disc recording/playback apparatﬁs according to an eighth
embodiment of the present invention will be described tgking a
DVD-ROM player as an example, with reference to figure 5. The
fundamental construction is identical to that shown in figure 5
and, therefore, the distinctive operation of this eighth
embodiment will be mainly described hereinafter.

When setting the variable filter means 501, initially, the
total number of track crosses for one or more rotation is counted
by the method in which the track cross direction is not detected.
At this time, it is necessary to set an initial set value of the
variable filter means 501, and usually, this initial wvalue must
be set at such a value that the minimum track count pulsé width
corresponding to the maximum track cross speed is surely counted
when an eccentricity between the disc and the turn table and a

maximum vibration amplitude estimated at its rpm occur.



o~

by the nethod in which the track cross direction is not detected. At this
time, it is necessary to set an initial set value of the variabl& 0f DEtCe200
means 501,- and usually, this initial value nmust be set at such a val ue
that the mninumtrack count pulse wdph corresponding to the maxi mum
track cross speed is surely counted when an eccentricity between the disc
and the turn table and a nmaxinmumvibration anplitude estimated at its rpm
occur. 004 3 0 DEC 200 90 Assum ng that the counted nunber of track crosses
is 4Tc per rotation, the maxi numtrack cross speed is represented by

(Formula S%é Us g thaeETghepggaﬁt gglégmgeraaﬁl gpgBkarryekagi b @c per

(Formula 5 track cross Spee the basis of this maxi nrum
track cross spe the.m ninpum tr NAdisf£aleul at ed.
AssunFH&a?HSP't%g n&ﬁﬁ&ﬂﬁﬁ'ngckléﬁgé? s %%?f%tracks/ si nce two
positivel/ negative pul ses are out putt ed I ck t.he i [ count
pul se (WPERK1RS SPepr 8sdRCe sy T C(Fgﬁﬁﬁﬁaaggf ﬁlﬁPﬁUﬁPngCgug%%ﬁﬁg gl se
width = 2V [s] V and the mnimumtrack count pulse width of the varlable
filtemw.

(Formula 55)

2V

rpm

60 °

maximum track cross speed =

On the basis of this maximum track cross speed, the minimum
track count pulse width is calculated. Assuming that the maximum
track cross speed is Vmax [tracks/s], since two positive/negative
pulses are outputted per track, the minimum track count pulse
width is represented by

{Formula 56)

o

minimum track count pulse width =
. max

and the minimum track count pﬁlse width of the variable filter
means . 501 is set according to the above formula.

Further, setting the minimum track count pulse width is
carried out every time the data (count) for performing detection
of the vibration amount is obtained. When the value of the
minimum track count pulse width varies by a predetermined value
or more at the same rotation speed, there is a high possibility
of Ffalse track counting of the previous counts because an optimum
track count filter has not been set, and therefore, the wvalue of

the minimum track count pulse width is discarded, and only the



nmeans 501 is set according to the above formula. Further, sett]
m nimum track count pulse width is carried out every tine thegggggﬁ%é@%ht)
for performng detection of the vibration amount is obtained. Wen the
value of the mnimumtrack count pul gg wi dth varies by a predeterm ned
value or nore at the sane rotation speed, there is a high possibility of
fal se track counting of the previous counts because an optimm track count
filter has not been set, and therefore, the value of the mninmmtrack
count pulse width is discarded, and only the 3 0 DEC 2004 91 counts after

t he Clﬁ%ihgxetaszﬁ%edr %ea%rﬁ% ash el ANl dtald a8 Il icvurdet efdd on.  As

descr ove, accor to the eighth enbodi ment, the counts obtained
befor%%%h%tﬁgglv |ﬂé%€¥bdﬁhe variable filter means 501 has changed by a
pr edet Phicned val ue of nore are not used because the possibility of false

counti ng iS%%igh. Iher ef ve téé&%gﬁgggtEBgtFESEiéHEhthBe&QﬁeMtprﬁhbo”

. c
detection c g5“acdtrafe y tarrie at a ti mes. (Enbodi nent 9)

F@reinaft r, i.nf o td on di.sc i.ng/ : ;
U br AP e BB TR o P Y e i R e AR it e

appar at us_accordi n [ ' i i ;
S22 B AT o I 50 IS 1, 0
M SRS B s S T Bre P B
track counting most suitable for vibration detection can be
accurately carried out at all times.
{(Embodiment 9)

Hereinafter, an information disc recording/playback
apparatus and a vibration detection method for the information
disc recording/playback apparatus according to a ninth embodiment
of the present invention will be described taking a DVD-ROM
player as an example, with reference to figure 7.

In figure 7, the same reference numerals as those shown in
figure 1 denote the same or corresponding parts, and reference
numeral 701 denotes a pulse width storage means for holding the
width of a pulse that is just previous to the current pulse.
Reference numeral 702 denotes a filter means which receives the
track cross pulse outputted from the track cross pulse detection
means 112, and outputs it to the count means 115. At this time,
the pulse width is measured, and when the measured pulse width'is
a predetermined value smaller than the pulse width stored in the

pulse width storage means 702, this pulse is regarded as one due

to false count and is not outputted.



nuneral 701 denotes a pulse width storage neans for holding the wdth of a
pul se that is just previous to the current pulse. Reference n@nierH C 7084
denot'es a filter nmeans which receives the track cross pulse outputted from
the track cross pul se detection neang2l112, and outputs it to the count
means 115. At this tinme, the pulse width is neasured, and when the
neasured pulse width is a predeterm ned value snmaller than the pul se width
stored in the pulse width storage neans 702, this pulse is regarded as one
due to false count and is not outputted. 3 0O DEC /2094 92 As for the

amount of change,ifnthenpithseow dhntbaini shaopulgeuntadh thetneasnoed
pul se wi dth should not be counted when it becones snaller than the

just-previous puyl.se Midbh PYA S GARie HRA d aldt0.bd Folxalvher). it As
descriBed abéve, according to the ninth enbodi nent of the present

[ nvenéigg’r{lmg%gg\%%gl%% h\gihfddhh t%teo:;@%q:%dgl g d haath ldyera means 702 are

provi ter ans /02 judges that the neasured pul se

&L?EEp%gd%Fgﬁgg%% rg%gg% v%%@eeg%ﬁﬁg%pr(}hﬁn the just-previous pulse width

pul $€ "W drage means 701, this pulse is

regarded as_one due,. to false d J caus by npj, s T oL £C ted
by the count %ﬁ%laﬁg.aﬁﬂg?éf%%§$£?$§ kégoﬁﬁ?i%bﬁg%sgmggg%gg?g ?grQH@

o AL EAL DRSS SRR D B o R et ot

infor%%&kgg %L%%sr%%%r%&%gggk%%géﬁﬁ %@Q@E%% St%%dfﬁlter means 702
judges that the measured pulse width is a predetermined value
Vsmaller than the just-previous pulse width which is stored in the
pulse width storage means 701, this pulse is regarded as one due
fo false detection caused by noise and is not counted by the
cdunt means 115. Therefore, track counting most suitable for
vibration detection can be accurately'carried'out at all times,

without requiring time for excessive measurement.

APPLICABILITY IN INDUSTORY

An information disc recording/playback apparatus and a
vibration detection method for the information disc
recording/playback apparatus according to the present invention
are valuable as an information disc recording/playback apparatus
having a vibration measurement means for measuring vibrations
caused by eccentricity of a disc, and a vibration detection
method for the information disc recording/playback apparatus, and
particularly, the apparatus and method are valuable as those

having a construction for detecting vibrations using track



vi bration detection nethod for the information disc recording/playback
apparatus according to the present invention are valuable as ggh o

i nforrmati on di sc recordi ng/ pl ayback apparatus having a vibrat DEC 2004
measur enent nmeans for neasuring vibratgigons caused by eccentricity of a
disc, and a vibration detection nethod for the information disc
recordi ng/ pl ayback apparatus, and particularly, the apparatus and nethod
are val uabl e as those having a construction for detecting vibrations using
track 3 0 DE, 2Q04 93 counting. 3 0 DEC 2094 94 CLAIM5S 1. An information
di sc %g§BEQb@g/playback apparatus capable of recording or playing at |east
two kinds of finformation discs having different track pitches, on which
information recording tracks are forned spirally or concentrically, said
apparatus conprising: a disc rotation neans for rotating the information
disc at a predeterm ned speed; a reading nmeans for reading an information
signal fromthe disc; a drive neans for driving the reading neans in the
direction of the radius of the disc; , a track pitch detection nmeans for
detecting the track pitch of the information disc fromthe information

di sc;



a track cross detection neans for generating track cross signals on the
basi s of playback signals that are generated when the reading neans
crosses the information tracks; a count neans for counting t@atKEE @84

pul ses that are detected by the trackscross detection neans, and
outputting the count; and a control neans for determ ning a maxi mum
rotation speed that is lower than an allowable vibration anplitude of the
i nformation disc recording/playback apparatus on the basis of the count
and the 95 3 D DEC 2004 track pitch, or determ ning a nmaxi mumrotation
speed that is |ower than an allomagtgl%ébration speed or vibration
acceleration speed of the informatron disc recording/playback apparatus on
the basis of the count, the track pitch, and the current disc rotation
speed, and controlling the disc rotation neans so that the disc rotation

tates the inf tion_di t n, _a1lcowabl
ol i TPt PORZBBbARN BLFEoBPEOEr PEP e e o A P ot The o oa. 2. An

i nformation disc recordi ng/ pl ayback, a rat.us as. i . LN Lm1
furtrﬁ#CQﬁﬁéﬁgs@ﬁgPl%Y%?ﬁcﬁgcféééngwggg?Bﬁsd%?e%g?é%ﬁggéﬂg P%%egetecting a

track cross direction indicating the directjon_i.n_whj t i nmeans
cr ossasvimg dihfbereR oRr2FACRSES eFotﬁFiHﬁlS 9?3%85?%%?p8n9§%é%§gbgg

outputting rotation . .
g tracﬁg are formed spirally or concentrically, said apparatus

comprising:

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



angl e information of the disc rotation neans; and said count neans for
counting the track cross pulses with signs, which are detected by the
track cross detection neans, on the basis of the result of thﬁ @eﬁg&gtd[}gg
by the track cross direction detectigp neans, and the rotatio ngre ©
information outputted fromthe rotation angle detection neans. 3. An

i nformation di sc recording/pl ayback apparatus as defined in Claim1l further
conprising: 96 3 0 DEC 2 904 a track cross direction detection neans for
detecting a track cross direction indicating the direction in which the

readi€ e néﬂécﬁr°8§e§eEQ§mEREﬁ@”Eth@&iﬁhﬁckata@ibhaepe@ﬁosaaapaed

det ection ans for detecting the frequency of the track cross pul ses; a
rotatjon angle defecti N$ ;{25 +9¥hPYbkkRd okOtabiram cangleeilfratiahi on
of th%oﬁ?gcgﬁ%?ag%oﬁagggﬁgﬁgané sai d cou%t means for counting the track

reanc bR AG bagi ShEPErRETbRoglRE SPSPRe d/ BLehback, ARt E e o oos "

means> resu e détection by e track cross

1 omeHELS 1OF oEbreaNBTe BUEOLErn Fsn, WALl S Serocirn Fhactrack cro

fromR#etsrd ans, tecting the track cross
direction by the track éross direction detection neans when the result of
the JeReREIOR BPeBHe fPHck cross speed detection nmeans indicates that the

track cross %ggsgréfliégw¥héh§§sg r8£§9§%§ﬁ£&£§9 ¥8'H§ataﬂﬂe 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.

2. An information disc recording/playback apparatus as defined

in Claim 1 further comprising:

a track cross direction detection means for detecting a track
Cross directioﬁ 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

said 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.

3. An information disc recording/playback apparatus as defined

in Claim 1 further comprising:



counting the track cross pulses with signs, without detecting the track
cross direction by the track cross direction detection neans, on the basis
of the track cross direction that has just previously been de@@p@g@;gggghe
track cross direction detection neansg when the result of the detection by
the track cross speed detection neans indicates that the track cross speed
becones higher than the predeterm ned value. 97 3 0 D 2004 4. An

i nformation disc recordi ng/ pl ayback apparatus capable of recording or

pl aying at |east two kinds of information discs having different track

pitches, on q'i!ycqb AP TRt e T 6 Al gt 1 b1t anksnar Bof odeeelcbpig ak | yrack
concentrically, said apparatus conprising: a disc rotation neans for

rotat Dgstha;iEes Rt iARieksand! the Priedelann ned speed;tie neadiing means
for reading an information signal fromthe disc; a drive means for driving

the reading ggggasiehghgngggﬁ%%&gﬁ +@factidag radius of the disc; a track

pitchmaechflon nmeans for detecting the track pitch of the information

disc fromthe info ' [ $C; R 0SS flot egd OPL nshé or
generat i né“t aat:‘:kr]‘I ccgrrogsgsé %égjén%ﬁésetg%é%%%kbasi s of pl aybackms??gnal s that are

O s PP PBETE8noRoLBEt oA R ARG Fof "darSeting a track  oross direction
indicatin%l&% éﬁféﬁnéﬁﬁlé'hé¥£é¥kéﬁ“hé£ﬁ§“fEk outputting rotation-
angle information of the disc rotation means; and
said 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 détection
means and the rotation angle information outputted from the
rotation angle detection means, while detecting the track cross
direction 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.



means crosses the information tracks; a rotation angle detection neans for
outputting rotation angle information of the disc rotation neans, which is
divided inhto n areas for one rotation; a zero cross area detection means
for detecting two areas where the tra&k cross speed has a | owgs§ &l uspg
fromanong the n areas; 30 DEC 20 6 98 a count neans for counting tracﬁ
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 neans and the rotation angle information outputted
fromthe xQtaiioPnangbe deseciboordengsplakbhekdepparahyst napebdekoér oss
direction by the track cross direction detection neans, in an area where
the t ragk, Qs SPSIh fasy the 1amesttwal kindeoaf dimfprivatiowe désast of the
detection by the zero cross area detection nmeans, counting the track cross

pul ses, Wit ${:0% r it ROtk deteaidag édhewiiaskintonsatdi srctéonrding he
track cross direction detection neans, on the basis of the track cross

directi,an.fhaty e Masidis s Opishy beefedlet RAATIy Pysdne dppekatnoss

di rection ection means, I n an area where the track cross speed does not
have the | t value according to the result of the detection by the zero
cross(§Pg§%§§§5£Tion means, and outputting the count; and

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 geqerating 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

N

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 control neans for determining a maxi numrotation speed th i

an al |l owabl e vibration anplitude of the information 8isc that s Tover than
recordi ng/-pl ayback apparatus on the basis of the count and the $0aBE ¢ 2004
pitch, or determning a maxi mumrotatggn speed that is lower than an

al | owabl e vibration speed or vibration acceleration speed of the

i nformation di sc recording/pl ayback apparatus on the 99 0 DEC 2904 basis of
the count, the track pitch, and the current disc rotation speed, and
controlling the disc rotation nmeans so that the disc rotation means
rotates the .y ghgrgégd§1fy§c at a speed lower than the allowable nmaxi num
rotation speed to record or reproduce data in/fromthe disc. 5 An

i nformati 0” d' Leeor di pglpl aybagk,appas alueh Capahk e whichespedin
pl ayi ng at %u ﬁlnds of |nfor%at|on di scs ﬁav?ng é?fferent ?rggk

pitChﬁ?F?E§?¥hb§hthnf9£gEk'?PoggcaégbeglohrﬁégﬁsarSnfQh@eﬁaéﬂbraE|ﬁh@r

conce Sal apparat us conpri si ng: a disc rotation neans for

rotati ng%@ 1% {;ﬁrﬁfﬁgﬁﬁogt%ﬁc ttﬁep’t‘égége&%eédd%%@ma peadihgoneans for

readi hg nal “fromth i sc drive neans for driving the

di
ot ccRBRE nEaRs %??agﬁéiﬁflhéﬂ%éf hagEharily Sheblfcduseron Ehack pIich

rotation angle detection means, while detecting the track cross
direction by the track cross direction 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 speed that is lower than
an allowable vibration amplitude of the information disc
recording/playback apparatus on the basis of the count and the
tfack 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



of the information disc fromthe information disc; a track cross detection
nmeans for generating track cross signals on the basis of playback signals
that :are generated when the reading neans crosses the infor t'O@ érﬂﬁ%s;
a track cross direction detection neagpg for detecting a track: E' g
direction indicating the direction in which the reading 3 0 DEC 2004 100
means crosses the information tracks; a rotation angle detection neans for
outputting rotation angle information of the disc rotation neans, which is
divided into n areas for one rotation; a zero cross area detection nmeans

for d tec“ 39 EHR BLEAR, wher e Lhe Liaek,Crass thpeedrhantadiseest val ue,
from 9 e areas! a count neans |nclud|ng a first count neans for

countlng %rack cro S QHESGS with signs, which are detected by the track
crossTAERECPPoRPiEaNSS On the basis of the result of the detection by the

track cross directi det tHe-f 9t 8Ll PRaANghe HREer mation
out putted fr onFERE" g?h oﬁﬁanggagg ?E%??gﬁ negns and g second count neans

for counting the track, cross, pul e et chegarden@ati on
meanstORAERBTt MEBPECEPHGTEPhE r%g 5g§§§8§|§ég¥lgﬁ o%ﬁgﬁg basi s of the

rotation angle _infornation o utted fr h t .an t 0N
nmeansthesaildovabhe ﬁ€§ﬁ§uPoF°g8E ﬁgeggnkbs?eggkﬁtbgfraﬁgbgﬁggtagﬁgnt

means when i
in/from the disc.

5. An information disc recording/playback apparatus capable of
recording or playing at least two xinds of information discs
having different track pitches, on which information recording .
tracks are formed spirally or concentrically, said apparatus

comprising:

a disc rotatioﬁ means for rotating the information disc at a

- predetermined speed;

a reading means for reading an information signal from the
disc;

a drive méans 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;

2 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



the drive neans is disabled and the information disc | oaded on the disc
rotation neans is rotated, obtaining a second count in which a sjgny ;
added to the count of the second count nmeans, on the basis of t%g pﬁi&@UUt
cross direction which has just previjgysly been detected by the track

cross direction detection neans, when the drive neans is disabled 3 0 DEC
2004 101 and the infornmation disc | oaded on the disc rotation neans is
rotated, selecting the first count in an area where the track cross speed
has the | owest value according to the result of the detection by the zero
cross area detectio ne n i second count in an area where the
t r ackPeTrdsST IpRed §n§?rﬁ§éggﬁhg g&ést value according to the result

of the detection.b the zer SyA. teot AR ansk cowst i ng the
track cro&sIBEPLds Spg&§éry a |oﬁﬁ%% an outputtlng it; and a

trol for det h th
Sﬁ”a{q‘i’%ﬁf‘ﬁiwﬁrﬁaﬁ«aﬁrﬁhp#ﬁ?uﬁég%?k”ﬁgk.&%ﬁ%ﬂﬁéﬁfiﬁ% e tdhaser than

recordi ng/ pl ayback_appar at us og%the basis of the counts and the track
pi t chinlgp BWerEea®nfAg ARekPhaM PBlati on speed that is lower than an

al l owabl e vi bration speed or_ vi bration accel rat :
i nf or mat | 8n Z&rec CLOESr ARG FehAFHAC S Lfe eecg%laiﬂzﬁ)fat!{{aes counts,

the track pitch, and the current disc
wherepthe track cross speed has a lowest value, from among the n

areas;
a count means including

a first 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, 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,

said count means for

obtaining a first count of the first count means when
the drive means is disabled and the information disc loaded on
the disc rotation means is rotated,

obtaining 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



rotation speed, and controlling the disc rotation nmeans so that the disc
rotation neans rotates the information disc at a speed |ower tham Hhe 2004
al  owabl e maxi numrotation speed to record or reproduce data in/fromthe
disc. 30 DEC 2004 102 6. An informatjpp disc recording/pl ayback apparatus
as defined in Caim4 or 5 wherein said rotation angle detection means
divides the rotation angle information of the disc rotation neans into six
areas for each rotation, and outputs the divided information; and said
zero cross area detection neans detects, as zero cross areas, an area

B i GOl T A8 R T Ep T d e Srear TS Folarasy onase o

?eggfgi popLne respec . e area. 7. An information disc
_ ng/ pl ayback apparatus capable of recording or playing at |east two
ki nds L83 8For mati on di scs having different track pitches, gn whi ch

nfor mati on recording, of LREKRALE LOLRT APLRALLY.OLnERRCRALT keabky, sai d

apparatus conpf on neéans for rotating the 1 nformation

disc at a predetermned speed; a reading neans faor adi n Jenf ti
Si gnaFTPRSMEPRES Brc e dAHFS Tmd RO G S U g Feh e Foddiag tmomne o t he

direction of the radius of the disc; .
detection by the zero cross area detection means,

selecting the second count in an area where the track
cross speed does not have the lowest value according to the
result of the detection by the zerc cross area detection means,
and

counting the track cross pulses for every rotation angle
and éutputting 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/playback apparatus on the
basis of the countg; 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.



a track pitch detection neans for detecting the track pitch of the
information disc fromthe information disc; a track cross detection neans
for generating track cross signals on the basis of playback gﬁg@&ﬂb?ﬂ t
are generated when 3 0 D EE C 2004 10g;4 he readi ng neans crosses the
information tracks; a count neans for counting track cross pul ses that are
detected by the track cross detection neans, and outputting the count; and
a control neans for using, as the count, a difference between the track
cross count that is obtained when the information disc is rotated at a

first rotatian speed .and at Plideispgsthtals iss ddmhieia t han
t he f@rst§¥bfﬁgigﬂﬁ% éghfﬂgﬂ%gga%%ﬁﬂgnéﬁél #s obtained with the at |east
one rotation speed iggﬁ%athan the first rotation speed, determning a

maxi nifh FORaR 6nO&peed "1dY's 1 ower than an all owabl e vibration anplitude

f the inf ti dj i ng/playb t i f th
Count -and THEL HTEERL T 1 RS T r CELEP RO O Tak i r GRAL T oF e Lhat i s

| ower than an allowabl e vibrati pn speed.,ar vibrat] ccql.eratian g speed of
the i BRORRatRERTERSE e Odr d%%/‘%%%/bfaog‘ﬁ?talﬁﬁélmaeta%ss g%tt%h(eéq"gé‘si 2%f The
count, the track pitch, and the cuyrrent .djsc. rotation speed, and
cont r eechngotrE lens c anst aute b §gﬂFﬁ%¥ffﬁg%ﬁp?§lOPBtg?ﬁ%n neans
rotates the information disc at a speed | ower tgag

said zero cross area detection means de ects, 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.

7. An information disc recording/playback apparatus capable of
recording or playing at least two kinds of information discs
having different track pitches, on which information recording
ftracks are formed spirally or concentrically, said apparatus
comprising:
a disc rotation means for rotating the information disc at a
("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 all owabl e maxi num rotati on speed to record or reproduce data in/from
the disc. 8. An information disc recording/playback apparatus as defined
104 in Caim7, wherein the first rotation speed is a sufficiegtf DI OWid4
speed at which no vibration occurs bleq&ween the information disc and the
reading neans, and the track cross pulses due to the eccentricities of
the information disc and the disc rotation neans are counted. 9. An

i nformation disc recordi ng/ pl ayback apparatus as defined in Caim?7,
wherein said count nmeans counts the track cross pulses at the first

rotation speed for a_predeterm ned s dd 1B d counts the track
crosstbﬁl§8§S%P9hmFﬁQSaFIP§§$F gﬁg ggggﬁ%gﬁﬁé%%ed fﬂﬁ? i s higher than the

first rotation speed, for the predeternm ned tiges; ;20d said
control mERROBHpIFARS Z0% W uhtd Eaglge‘%%g% l%%%nts or nore than

one tinme, which are selected from ng.the c¢ t taj
aboveddEsEtEHelYr EPSL ittriat‘ﬁSF, BeSE \?%r{%g%ﬁ?n f)nre(?gl'(.)énr't %&gpto?t%h%t%legﬁ gglée. 10.

An i nformation disc recording/playback apparatus as defined in Caim?7,
wher ecaussi dapet ati on angl e detection neans outputs the rotation angle
information of the disc rotation nmeans, which is divided into six areas
for one r@t adrdirolameatent@r di f ference between the track cross count

nmeasured at the first rotation speed with each %f t he siﬁ-di Vi d%d rotation
using, as the count, a difference etween the trac

cross count that is obtained when the information disc is rotated
at a first rotation speed and at least one rotation speed that is
higher than the first rotation speed, and a count that is
obtained with the at least one rotation speed higher than the
first 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 |

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.

8. An information disc recording/playback apparatus as defined



3 0 DEC 2004 105 angles, and the track cross count neasured with the at
| east one rotation speed higher than the first rotation speed is as_
fol l ows: DAT[n] = DAT[O], DAT[ 1], DAT[ 2], DAT[ 3] , DAT[ 4] , DAT[ 5] (mhé%ﬁd&EL ﬂﬁi
n nmod 6 (a remainder of n being d|V|dQﬁ4by 6), the control means
determines a maxi mumrotation speed that is [ower than the allowable
anplitude of the information disc recording/playback apparatus, on the
basis of a value in proportion to a vibration anmount 1 or a vibration
amount 2, or a value in proportion to the second power of the vibration
anount; | 01§Emtbe sheead ppower of the vibration ambunt 2, and the track
pitch, said vibfation anounts 1 and 2 being represented as follows:

(Fornula i = + 1
2) vibr atl on a%o%t'n q%@%@fﬁ}li éIf’ATEf n] 2 DDA%{%%%EE%HT%? ﬁé%] é2)1]: gﬁ?i@h‘!&\ﬁ

Infornatlogagé O%%ﬁg'nglgh%%%a%%eaﬁﬂﬁ%éh%%f%i defdnedid itheCriamiHy

rherepﬁhgé a gFans etermnes a maxinumrotation speed that 1s
ower an e.allo e t i pf.on i i
recorﬂ?ﬁﬁ?pl398a%beW%539atus g%%% a?ﬁg o% §§%D§%%§%§%qcf§§?§ Sglue in

ropor i
prop thgogn%ormatgg%r %cogndw%h dﬁ%%rﬁgkg%lon means are counted.

9. BAn information disc recording/playback apparatus as defined
in Claim 7, wherein

said count means counts the track cfoss pulses at the first
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 first rotation speed, for the predetermined
number of times; and

said 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.

j0. An information disc recording/playback apparatus as defined
in Claim 7, wherein

said 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 first rotation speed with each of the six-divided rotation



amounts 1 or vibration amunts 2 which are cal culated for n=0-5 according
to (Formula 1) or (Formula 2), and the track pitch, or a value in
proportion+to an average of m pieces of central values sel ected (f D 28%hg
the twel ve vibration anounts | or vippgtion anobunts 2, and the track
pitch, or a value in proportion to an average of m pieces of central

val ues selected fromthe second powers-of the twelve vibration anbunts 1
or vibration anounts 2, and the track pitch. 12. An information disc
recordi ng/ pl ayback apparatus as defined in Claim?7, wherein said rotation

angl e d fggi(ﬁhdn%HEifgégﬂeérégg ESLRE 1 98 s @Rl ewi i oF Bt AN st hendli sc

rotati o medns 1nto six areas one rotation, and outputs the divided

rotation angle Jnfor iptho: AN WheD A 1L esenaceobespees 1hesdrack cross

ain frrst rotation speed Tor each of the
six-diviggd rotation angles, and the track cross count which is obtained
with PHeC%E% east one rotation speed higher than the first rotation speed

155, o o TGP T SDRERR] nBEF Lo Y R RAERGPAT | Pash ey ‘) XAk the rotation
Cont ol meHeROtE i fes B g Fulir GEART BHEpREd Rt™0i €17 ous Fhaf the
allOwablet%g£|é£$¥¥6ffméggsigg QEEELQQ giﬁgximum 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 amount 1 or a vibration amount 2, or a
value in proportion to the second pbwer of the vibration amount 1
or the second power of the vibration amount 2, and the track
pitch, said vibratioﬁ amounts 1 and 2 being represented as

follows:

(Formula 1)

vibration amount In]= 72_5- \/| DATInF + DATIn]DAT[n+1}1+ DAT(n +1}* |

{Formula 2)

vibration amount 2[n]= —‘72_3—1ﬂ DATIn)? — DATInIDATIn + 2]+ DAT[n +2]* |

11. An information disc recording/playback apparatus as defined

in Claim 10, wherein

said 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



recordi ng/ pl ayback apparatus, on the basis of a value in proportion to a
vi bration speed 1 or a vibration speed 2, or a value in proporh£8n gg ?m@
second power of the vibration speed 1 or the second power of t VP a n
speed 2, and the track pitch, said vjpgation speeds 1 and 2 being
represented by (Formula 3) vibration speed 1[n]= 2bm 2 | DAT[n] 2

+DAT[ n] DATI n+l ] +DAT[ n+l ]2 O 73 (Formula 4) 2 vibration speed 2 [n] 2

60, pm | DAT[ n] ~ - DAT[ n] DAT[ n+2] +DAT[ n+2] 2 13. An information disc
recordi ng/ pl ayback apparatus as defined in Caim12, wherein said control

means determnes.a, Xiiﬁ“g‘gﬁr?ﬁgi—tt&% sReed, thatrades Jrowele Ihar, e taldowabl e

anpl i tude of the I'nformt isc recording/playback apparatus, on the
basis of a value in . propartion to.an.aver.age t wel Vi i - ds 1
or vi BREUFGS épé@d?ﬂ%qﬁ%%ﬂ?zﬁqgﬁﬁﬁ%: a%g‘ 5§&%§%? %ﬁ%éﬁ f%gq%o (Formul a
3) and (Foryjula 4), respectivel ra [ : i Oy

pr opo 8F¥@%E%ﬁ#ﬁﬁiﬁQ%g%&ﬂ%#mag%mi%Hﬁ%géggt%§$mmmhe

val ues of the twelye vibration 30 DEC 2D _10Q ds 1. oc .vihratj.on speeds
2, and the traékvﬁxP@h}noPr8p95I&8ni Ongpggﬁigﬁ%t§féﬁ'%Gé%%ﬁgkg? m pi eces

of ngtnrt?:lalv %'a‘i%% sS esle?.%tc?cdedf rf%rgmt g?nosn%c %ri'lde %ve\ﬁrvse Q}cik}r%ecfo%la\{r?ounts 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 the twelve

vibration amounts 1 or vibration amounts 2, and the track pitch.

12. Bn information disc recording/playback apparatus as defined
in Claim 7, wherein

said rotation angle detedtion 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 first rotation speed for each of thg six-divided
rotation angles, and the track cross count which is obtained with
the at least one rotation speed higher than the first rotation
speed is represented by

DAT[n] = DAT[O0],DAT{1],DAT(2],DAT(3],DAT[4],DAT[5]

(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

Vepm[rpm] ,



vi bration speeds 1 or the second powers of the vibration speeds 2, and the
track pitch. 14. An information disc recording/playback apparatus as
defined ih Caim7, wherein said rotation angle detection means di v delgE
the rotation angle i nformation of t hergizsc rotation neans into* sgx ar eas
for one rotation, and outputs the divided rotation angle information; and
when a difference between the track cross anmount which is neasured at the
first rotation speed for each of the six-divided rotation angles, and the
track cross amount which is neasured wth the at | east one rotation speed
hi gher thap,ihe bitsb1 hohati garepRetelSar RRKeREnt edthyiDATEpEed that
DAT[ 0], DAT[ 1], DAT[ 2], DAT[ 3] , DAT[ 4] , DAT[ 5] (when n>5, n = n nod 6 (a
remi Q%erlo er!! tti’l%!r{‘/% ‘élldl%atmé)amppﬂﬂﬂ@%f ot | Dr speedi of diec di sc

rp

rotation neans 1S said control means determ nes a maxi num

rotation g%@q%&ggﬁdla%ﬂﬁgm the @ld abl e Sl ivamle ofn t he

|nforn€ﬁ|on ayback apparatus, on the basis of a value in

ProPOLLi g0 kol WP LAL-ACRS] &f é?ééd)ri 10ra ay bRl Bl dip s bl DEG 2004 109

accel &F&H il'ue in proportion to the second power of the

vi bratiqn ac.cel erat| t.he, second; % r Brthe \I‘}llﬁlaatﬂl% el eration

2, and QchlonsfiEl’0 é}l Sec|Oon ccel erations and bei ng

represent%q %%cond power of the vibration speed 2, and the track pitch,
said vibratioﬁ speeds 1 and 2 being represented by

(Formula 3)

247,
vibration speed 1[n}= == [‘F AT[H] + DAT[]DAT[n +1]+ DAT(n +17"|

{Formula 4)

vibration speed 2[n]= 60 \/_\/I DATn]* — DAT[n)DAT[n+ 2]+ DAT[n+ 212

13. An information disc recording/playback apparatus as defined

in Claim 12, wherein

said 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 3) and (Formula 4), 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



(Formula 5) vibration acceleration 1[n]= 2'"P ")z? | DAT[n]2

+DAT[ n] DAT[ n+1] +DAT[ n+1]2 | 60 (Formula 6) vibration acceleratﬁp@ 2f 017806 2
~m)2 1 DAT[n]2 - DAT[n]DAT[n + 2] + DAT[n + 2]2 15. An information disc
recordi ng/ pl ayback apparatus as defingd in Caim14, wherein said contro
means determnes a maxi mumrotation speed that is lower than the allowable
anplitude 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

”=0“'§8388§r9i89 LonLEei Bl 3apSkaand, (EeuMtha &rackeppeeti,vely, and the

track pitc or a value in proportion to an average of m pieces of central

val ues sel ecte t abyes: obnt Be Luehverxhbr aki Anpiaeesl erations 1 or
vi bration accé?é%%?ﬁ%ngﬁég é%d thentrack pitch,g3 0 DEC 2004 110 or a value

|0 PTGROLLL 0N L 9080 BUELAREAOL FPAECS cBbnaC BRLERL 43l wes teleacied from

the s OWeT S~ Bf wel ve ration accelerations 1 or the second

of th | i i i . +ARd i Re Jkh aek sPickeld 216.
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An inf i igFplayback” appar.atus as define

and the track pitch.

14. An information disc recording/playback apparatus as defined
in Claim 7, wherein

said rotation angle detection means divides the rotation

~angle information of the disc rotétion 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 first rotation speed for each of the six—divided
rotation angles, and the tfack cross amount which is measured
with the at least one rotation speed higher than the first
rotation speéd is represented by

DAT[n] = DAT{O],DAT([1],DAT(2],DAT[3],DAT[4],DAT[5]

(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
Vrepm[xrpm],

said 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



in Caiml, wherein said track pitch detection neans detects the type of
the | oaded information disc, and selects a track pitch correspﬁggimq‘ h@
the detected disc type, with reference to a table in which sta p&*tﬁ &
pitches corresponding to the respectivggotypes of the information discs are
described. 17. An information disc recording/playback apparatus as defined
in Caiml further conprising: a nove distance detection nmeans for
detecting the distance by which the reading neans noves; and said track
pitch detection neans for meking the reading neans nove for a
predeterm ped peni od of & RRIGE Bh privRdatiemitedhdisticnes powr i
information disc i1s |oaded, counting the nunber of tracks the reading
nmeans,gro ile it i g, tégadﬂugﬁdwéﬂIﬁiﬂtﬂﬁtﬁﬂbﬁﬂtﬁdﬁ?
basistg? ?§§§ﬁ§@g5dﬁgkg%%g%§% Ehgﬁ?;ggf cross count. 3 0 DEC 2004 111 18.
An | nf oroRLlon;Lecor ding/ REAYhasl ARRAIA Us A% dakitaed o acddlidpalidu  her
%g ' etectio

conpr?gF ?rﬁtﬁlneaf spee nmeans for detecting the |inear speed
of the info ti,on disc; I k speed detection neans for detecting the
curre tanﬁlgg%&&Egs538595%ngﬁ%y?ﬁ€ornation di sc; and said track pitch
detection ans for calculating the track pitch of the information disc,
on t héFBE8PLa0P) the detected type of the information disc, the |inear

speed of the informatio i SC.
P vibration accé&é¥§¥ion 1lin}=

27,
60

(Emy: %J@Ar[nf + DAT[IDAT[n+ 11+ DATn +11 |

(Formula 6)

vibration acceleration 2[n]l=

(%1)2 —%—J| DATInY — DATIn]DAT[n+ 2]+ DAT{n + 217 |
60 ~ A3
15. An information disc recording/playback apparatus as defined

in Claim 14, wherein

said 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 5) and (Formula 6), 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

accelerations 1 or vibration accelerations 2, and the track pitch,



detected by the linear speed detection neans, the playback speed detected
at a predeterm ned rotation speed and a predeterm ned address,&iﬂe
predet erm ned rotation speed, the predeterm ned address, the i rﬁggtzmm
radi us of data area which is unique Hgiihe detected type of the disc, and
the data rate when the disc is played at the predeterm ned pl ayback speed
which is unique to the type of the disc. 19. An information disc
recordi ng/ pl ayback apparatus capable of recording or playing an
information disc on which information recording tracks are fornmed spirally
or concentrically, said apparatus conprising: a disc rotation neans for
rotatPhg the information disc at a predetermni ned speed; a reading neans

f di informati ' L f th [.SG, : 1 d
moans for dr i vérGeihE 1RaBFABORGARE P et FRdei 36 MoP PR adi us of the

disc; a track cross detection _neans,for generatjng trac r ul ses on
t he besnsrat Eﬁé?Séc?eéﬁﬁﬁﬁpsfFﬁﬁt%Qﬁesﬁ e anHeg eﬁ% %P%e%?%% ing means

crosses the information tracks; a variable filter nea r nting
count vhgratipul sesel@kasdoRSdthsTal ené?F8%€rpPH&ﬁsaongL%aFﬁéﬁ%%nnng t he
track cross pulses; a count neans for countkn%.%hg pul ses outputted from
the vabrablenfpafcelenakisnsard and the track pitch.

16. An information disc recording/playback apparatus as defined
in Claim 1, wherein

said track pitch aetection 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.

17.  An information disc recording/playback apparatus as defined
in Claim 1 further comprising:

a move distance detection means for detecting the distance by
which the reading means moves; and

said track pitch detection means for making the reading means
move fér 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.



a control nmeans for determning a maximumrotation speed that is | ower than
an all owabl e nunber of track crosses of the information disc EC 9
recordi ng/ pl ayback apparatus on the basis of the count, or dete?ﬁiﬁiﬁbLgM
maxi mum rotati on speed that is |ower jtjhan an all owabl e track cross speed
or track cross acceleration of the information disc recording/playback
apparatus on the basis of the count and the current disc rotation speed,
and controlling the disc rotation neans so that the disc rotation neans
rotates the information disc at a speed |ower than the all owabl e maxi num

rotatjon speed to reecqrd (}r/e ﬁog%%c Ak apdaeushe sdideEin@ iAn

i nf orht i on dir&c recorglng apparatus as defined in Caim19,

further conprising: 3C .113 a track cross direction detection neans
f or d%{%%‘f‘i g ?Hﬁghtefagfg F(‘%g%ﬁ i'rection which indicates the direction in

whi ch the reading means cr.osses the j td eKShéd Tty ypanpl e
det ecti on an@alﬁ’?aﬁgﬁpﬁﬁogdfeﬁ%%]?oorf gtﬁ%{rg c%dr%ldeeq{én %’?{%ti on of the disc
rotation means; and said count neans for counting the track cross pul ses

wi th o R, IRAPERRLIENGELEEfed by the track cross detection means, on the

basis of the result of the detection by the tra C | i
det ect i on anPdAyLRE et ﬁecﬁ'}z%ll%galr}ﬁ oﬁoﬁatcfel(;tr?d’tgﬁqpu%%ﬁfr%ﬁ he

rotation angle detection nmeans. 21, An informati,on di sc recordi ng/pl ayback

apparptagbeakaspeedf of the information disc; and

said 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 unigue 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.

19. An information disc recording/playback apparatus capable of
recording or playing an information disc on which information

recording tracks are formed spirally or concentrically, said

apparatus comprising:

a disc rotation means for rotating the information disc at a

predetermined speed;

a reading means for reading an information signal from the

disc;



recording or playing an information disc on which information recording
tracks are forned spirally or concentrically, said apparatus conprising: a
di scrotation neans for rotating the information disc at a predggeﬁﬁbngE#
speed; a reading nmeans for reading agjiionformati on signal fromthe disc; a
drive neans for driving the reading neans in the direction of the radius
of the disc; a track cross detection neans for generating track cross

pul ses on the basis of playback signals that are generated when the
readi ng neans crosses the information tracks; a variable filter means for

preventing gounti pt%a%fs %‘é%%i%i%%ez%dli%m Vi t #15e ad Br &t Taner

than a se arye, nong the track cross pulses; a track cross direction
detectio neaqi.for e%gct&ggcthe track cross direction which indicates
the d?¥ et o2 h*wnPth-tRe“" 784adi ng means crosses the information tracks; a

rotation an%Ie etectiogﬁggg:%6%ﬁﬁﬁgﬁ§ngég:ﬁﬁéﬁﬁé@ﬂ&g\tgggﬂebfgggrnation

of the di & “F8F&t F6R°Me neans i ng a first count means for
counting the track cross | ses ., wi.th_sign Leh e m t he
P 1T oo Heemeon oot HeAShasPE BravRECkoseRalp Pt aREe bR dhes el |

cross direction detection neans, and the rotati Le information
outpuﬂvédr¢¢%¢ﬂg means crosses Ehe 1n%orma%10n %Qa%ﬂg,

a variable filter 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

variaple filter 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
information 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.

20. An information disc recording/playback apparatus as defined

in Claim 19, further comprising:



the rotation angle detection neans, and a second count neans for counting
the track cross pulses outputted fromthe filter neans, mﬁthougigeﬁﬁgtﬁmg
the track cross direction, on the basis of the rotation angle 'i hformation
outputted fromthe rotation angle detggiion neans, said count neans for
obtaining the count of the first or second count nmeans when an initial

val ue of count is set for setting an initial value of the variable filter
nmeans, a value of the variable filter is set on the basis of the.count and
the current rotation speed, the drive neans is disabled, and the

information dis | oaded.on [ j NS~ S £y atha
predetern1$é%Fa$ tATs %ﬁ%%%?ﬁ%%d&%tégﬁﬁéé8@%%8% %%% ?%%%gﬁiﬁ% t he process
of obtaining the cqount .of the. first,.or .sec t n h | ue
of {hECeaK Lapas ATBELRS SBE Hhd R ortiet (o otegt oot afRcal T e
predeterm ned speed, for até%?uir d n%pber Qf gqes, t her eby obtaining the
count §SPEANFpFRE ARaTOSE SPot B IR EOTNE o iP5 Seans for deternining a
maxi num rotati on speed that . is | ower than n allo | £ number, of track
crosses ofé tHRE3HH AR Uh ST IR IAARHY/ Cf’%y%‘é@i’\gﬁa% ?g‘]f%g%lng? he basis
of the count, or determ ning a nmaxi numrotation speed that is |ower than

an akhekebiafpragkionoed $HeedisC RiAk10P0TE3RE¢ePE ati on of the

i nformation di sc recording/playback apparatus on the basis, of th££
said count means ror 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 rotatiqn angle information

outputted from the rotation angle detection means.

21. An information disc recording/playback apparatus capable of
recording or playing an information disc on which information
recording tracks are formed spirally or concentrically, said
apparatus comprising:

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 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 filter means for preventing counting of pulses



count and the current disc rotation speed, and controlling the disc
rotati on neans so that the disc rotation neans rotates the infgr EG”?DU#
di sc -at a speed |ower than the all owabl e maxi mum rotation spee o fecord
or reproduce data in/fromthe disc. g4 An information disc
recordi ng/ pl ayback apparatus as defined in Caim2l, wherein said count
means obtains the count of the first count nmeans when the value of the
variable filter is set on the basis of the count and the current rotation
speed, the drive neans is disabled, and the information disc |oaded on the

disc rotation ans . is._._r r@ﬁt‘%{mé}e%&{ ti N SReed, cradk
repeav Ofﬁewgdg%BEérEDGEr%%%k%Sg%%ggw%f obt ai ni ng theF%ount of the first
count Hﬁans when the information disc is rotated at the predeterm ned

speedPY5F%4 required nunber of times, thereby obtaining the counts for
nore than one rotation., K 23. info i j r r Qi b
apparatusEh§%ﬁﬁﬁrﬁﬁ95§r9%f%ﬁ¢§éﬁ.%ﬁ£§§§i§%é$%%%8,fﬁﬁeﬁégg%?#ﬁ ?ﬁ% val ue
of the variable filter qn the basi,s af _.the . couni. t he .cur r tion
speed ErAFKt FECESURE TS EIRE @%ﬁéﬁ ﬁ&éiﬁqgﬁﬁhﬁﬁﬁ%gééggﬁﬁlghég}Wﬁ%&ﬁhﬁggg
direction, assum ng that the total_nunher oﬁltr ck crosses per rotation is
4Th, #pading BERRENCIPSESES &Res ﬁ@?kﬁﬂﬂn L imumtrack cross speed is

calculated b Formul a 7 , .
a ggtétion anglg detection means for outputting rotation

angle information of the disc rotation means;
a count means including

a first count means for counting the track cross pulses
with signs, which are outputted from the filter 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, and

a second count means for counting the track cross
pulses outputted from the filter means, without detecting the
track cross direction, on the basis of the rotation angle
information outputted from the rotation angle detection means,

said count means for

obtaining the count of the first or second count means
when an initial value of count is set for setting an initial
value of the variable filter means, a value of the variable
filter 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



maxi mum track cross speed = 2 60~m T~ and, on the basis of the calcul ated
maxi mum track cross speed, the value of the variable filter is set, and a
mninmumtrack count pulse width is set. 24. An information diFg [EC 200
recordi ng/ pl ayback apparatus as definegds in Caim21 or 22, wherein Salj
rotation angle detection nmeans divides the rotation angle information of
‘the.dlsc rotation neans into six areas for one rotation and outputs the
divided rotation angle information, 30 DEC 2004 117 and when the count is
one obtained when the track cross direction is detected, the count at each

of the six-divi r.qt:at | | Gt
DAT[ O, DAT[ I ], D%%?’ff%i‘?[ %%%ﬁ[%%%@[frsﬁﬁ{ﬁgﬁrﬁ&%n Bl o 6 (&

remai nder_,of_n bei@gip%aﬂﬁqn%sﬁ)wqﬁ%&%m@tdprtﬁé)a%kmbwefm@@r

. S O seC
r ot at it Hredis 5% a val ue in proportion to a naximum track

cross ;speed L1.of 3 IWLAUMAIAGK £055 Shesth dedhl Chfl G eiesanled; as

follo as a maxi nium tr 0ss speed, (Fornula 8) nmaxi num

K oty Eoor e Bttt b A, AT A b e

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
information 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.

22. BAn information disc recording/playback apparatus as defined

in Claim 21, wherein

said count means obtains the count of the first count means
when the value of the variable filter 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



maxi mum track cross speed 2[nl= 2WWP. 2 60-73 FIDAT[ nf :

- DAT[ n] DAT[ n+2] +DAT[ n+2f | and a value in proportion to an avey of 4
twel ve maxirmumtrack cross speeds 1 or maxi mumtrack cross s%%@ngﬁ %%

are calculated for n=0-5 according t@igFormula 8) and (Formula 9),
respectively, or a value in proportion to an average of m pieces of

central -values selected fromthe values of the twelve maxi num track cross
speeds 1 or nmaximumtrack cross speeds 2, is enployed 3 0 DEC 2004 118 as a
maxi num track cross speed. 25. An information disc recording/pl ayback

appar g . as; 4ot i&ﬁ@aiﬁfhcﬁj BhE 2dunwher ef Re Waehst heowat Uge s ke athabl e
filter is set on the basis of the count and the current rotation speed, if

the CO%{‘Eoﬁéaﬁo c?j}t;g@if'e?d:cy\@a?@ecﬁh&tfﬁékpﬁé@éﬁeﬂhiﬁg&i@gﬂeéé, desecied, the

count eac e six-divided rotation angles is represented by DAT[n]

= DAT[0] ., DATI]] I[.2] D 4 T, , T O fofa

r emai n%geqmo e[dn %@@n‘%@ﬁgﬁ@é%&%%e}%% (%lzieair ota i%ﬁés%cg%rét%f the disc
rotati,gn _neans i%:%ppq{rpn], a maxi mumtrack cross speed is cal cul ated on
the bast® &% HE“F6190wi ng fornul ae, (Formula 10) 4Tc = | DAT[ 0] |

+(DAT[' ]!+ DA112] | +I DAT[ 3] | +I DA71411 + DA115]1 (Formula 11)

23. An information disc-recording/playback apparatus as defined
in Claim 21 or 22, wherein .

when setting the value of the variable filter on the basis of
the count and the current rotation speed, if the count is one
obtained without detecting the track cross direction,

assuming that the total number of track crosses per rotation
is 4Te, and the current rotation speed is Vipm,

a maximum track cross speed is calculated by

(Formula 7)

2a,

maximum track cross speed = —7§$17;

and, on the basis of the calculated maximum track cross speed,
the value of the variable filter is set, and a minimum track

count pulse width is set.

24. An information disc recording/playback apparatus as defined
in Claim 21 or 22, wherein

said 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,



22 maximumtrack cross speed = 60~-mTC 1 = 2 orpmTc 73 COS 6 and, on
the basis of the maxi mumtrack cross speed so cal culated, the value of the
variable ftlter is set, and a minimumtrack count pulse width 3§ BEC. 288
An i nformation disc recordlng/playbacglapparatus as defined in Claiml19,
wherein 3 0 DEC 2004 119 when setting the maxi numrotati on speed of the
information disc recording/playback apparatus, the control neans enpl oys,
as the count, a difference between the track cross count that is obtained
when the information disc is rotated at a first rotation speed and at

| east rotation speed that is higher than the first rotation speed, and
t he count obtained with the at |east one rotation speed that is higher

than the f'ﬂé% bﬁﬂtsggegneiébt\%ﬂnéaf QLEBt LeA dir-gexr eeskdi RALFRLRYBACK

apparatus a eﬁlne alm erein the track cross count is the

nurber, of tra;t&?gr%%sescmtcm‘; S, G2l ol AlEd AR A1 bas 5o ol Ash ARy RS Of

count ¢ |ng han one rotation, which counts are sel ected

fron1anon t he o%g obtai ned by the repetition. 28. An information disc
recor di Sﬁﬁﬁﬁg aratus as defined in Caim27, wherein when

cal cul at nlgmt* PS) LLa8Kr B5 PSSaG DY pakh2) PBa¥ RS Y'enRE (4 fepar (5]

(when n>5, n = n mod 6 (a remainder of n being divided by 6),
and

the rotatioh speed of the disc rotation means is Vrpm[rpm],

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 8)

maximum track cross speed l[nl=

DAT(n) + DAT[HIDATIn +1]+ DATn +1F |

ﬂV;m 2
- 541
{(Formula 9)

maximum track cross speed 2[nl=

272% % | DAT[nT* — DATInDAT(n + 2]+ DATIn+ 2T’ |

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 8) and (Formula 9),
respectively, or a value in proportidn 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



variable filter means which is reset by repetition at the same rotation
speed changes by 'a predeterm ned value or nore, the counts ob§q ML 7004
bef orre t he: change are not used as the counts for calculating the average.
29. An information disc recording/pl gyack apparatus capabl e of recording
or playing an information disc on which information 3 0 DEC 2004 120
recording tracks are forned spirally or concentrically, said apparatus
conprising: a disc rotation nmeans for rotating the information disc at a
predet erm ned speed; a reading neans for reading an information signal

fromthe disc; a rivE neans fore%riving the reading neans in the
di r ec®¥oR TRFIFHB FERAFGs 6P ChEPGISSe: a track cross detection neans for

generating track cross signals on the basis of playback signals that are
generated when the reading neans crosses the information tracks; a pul se

wi dt h storage neans for hol.ding the pul se.w dth.of ' - revy ack
cr oss28i gndR; ingorpatdPnngdss &Cof&ﬁﬁ’é’r/iebr}fy%‘?é: ks L?ng)ea ﬂﬁqﬁsh %ﬁ e%(aiﬁehds t -
previous track cross signal with the pulse width of the current track

crossirighaim ahd pReveaking the current track cross signal from being
out putted when the current track cross signal is,

re UC6d1§¥ .
pr edet er niwhet Fhleudadienmife the cemaieanst ¥t c’o%rﬁ?%]gorf h epj?assejss vHi ch
are outputted ) ) ] .
the count and the current rotation speed, if the count 1s one
obtained when the track cross direction is detected, the count at
each of the six~divided rotation angles is represented by
DAT [n] = DAT[O],DAT[I],DAT[Z],DAT[B],DAT[4],DAT[5]
{(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],

a maximum track cross speed is calculated on the basis of the
following formulae,
(Formula 10)

4T, = |DATI0] +|DATIL] + |PAT(2] + |DATT3]| +|DATI4] + |DATTS]

(Formula 11)

27V, 1 27V e . 2
maximum track cross speed = €0 1. cosffz P TC—E
' 6

and, on the basis of the maximum track cross speed so calculated,
the value of the variable filter is set, and a minimum track

count pulse width is set.

26. An information disc recording/playback apparatus as defined

in Claim 19, wherein



fromthe variable filter means; and a control means for determning a

maxi num rotation speed that is lower than an allowable nunber f %Egcﬂm4
crosses of-the information disc recording/playback apparatus on the basis
of the obtained counts for one or nmorggrotation, or determning a maximm
rotation speed 3 0 DEC 2904 121 that 1s lower than an all owable track
cross speed or track cross acceleration of the information disc
recordi ng/ pl ayback apparatus on the basis of the obtained counts for one
or nore rotation, and the current disc rotation speed, and controlling the

di sc rotati,on neans, so t.hat the dis [ 0L af ©8c thet 5

i nf or mat i JFHR s%&étfllég s'i)}é%dn%}({)l\?\%&ht %%59%% %%@\A&Eiﬁe{ Mexi M rotati on
speed to record qr reproduce data__in/fr t ,SG. o fosTation
di sc Faé6r drrGrAr M&’@EY%&&% %@é%st‘{&éf %E}eed r&%’ungd%qaf‘%%?f %J\%dellp g’ursgas ai d
information disc recaordi ng/pl ack apparatus,,i s e r ndsqr play
two oithgpFeURitnd$ &lfifﬁFt??\ﬁ%t %y(?%wcﬁe&%%‘r?a%rﬁé:k &r%gesr gtr?'(t?mttr a%%tpilt%ches; and
setting of the maxinmum rotation speed of .the informtian di .
recor@gﬁgﬁﬁﬁéyﬁééw &psaiatermrL g F&Fﬁb&sbﬁoﬁéﬁé€f%ﬁg%t%gr%%aéﬁtﬁFﬁgﬁ of
the information disc, and determ ning a naz%g&ero %%%pn eedt gat i's

| over spkad aad altl dwaisite opien FRGASH CBnFPREHd e FHH S mat °on di sc
recordi ng/ pl ayback apparatus on the basis of the COUQ% %%q t he

first rotation speed, and the count obtained wl e at least

one rotation speed that is higher than the first rotation speed.

27. An information disc recording/playback apparatus as defined

in Claim 19, wherein

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.

28. An information disc recording/playback apparatus as defined
in Claim 27, wherein

when calculating the track cross count, if the wvalue of the
variable filter means which is reset by repetition at the same
rotation speed changes by a predetermined value or more, the

counts obtained before the change are not used as the counts for

calculating the average.

29. An information disc recording/playback apparatus capable of

recording or playing an information disc on which information



track pitch, or determning a maximumrotation speed that is |ower than an
all owabl e vibration speed or vibration acceleration of the |nf£ ngkl

di sc recordi ng/ pl ayback apparatus on the basis of the count, Q ékﬁmﬁ
pitch, and the current disc rotation ;speed. 3 D DEC 200A 122 31. A net hod
for detecting vibrations of an information disc recording/playback
appar at us capabl e of recording or playing at |east tw kinds of
information discs having different track pitches, on which informtion
recording tracks are formed spirally or concentrically, said nethod
conprisi d CEJ h pii-c mati ol disc; a
step(ﬁ %é%ﬁﬁni ?%% %%%sgégﬁ éegp%%§¥ﬁg %25?29%8ﬁ5§l§§%2gk i%gnals whi ch
are gener at d mher t he infprnatlon disc fixedly | oaded on the apparatus is
r ot at PRIHF A% ety Thit° crosses the information tracks on the

i nformation disc, eb obt ai ni_ng S r nga
naxinun1ro?agF8ﬁ §8£8§19ﬁape?§5 % rOt%%ggghta |%§§8%@a$?%§a??§ﬁ gﬁpﬁltude
of the informatjon, disc recordlng/playback apparatus, on the basis of the
obt ai RFEIEFFIINGMY $98Lt ack pitch; and a step of determ ni ng a maxi num
rotation speed that is Iow% tha an all V\% |brat|on pg Ehe

vi brati on acEeRretByi BRABF IPReIEAFIPTafonPdPLld é88réﬁﬁaﬁg yba

apparatus, on the basis of the count, the track pitch, and the current disc
r ot at |Cblrﬁc‘9peed

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 filter 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 filter 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 determining a maximum rotation speed



32. A nethod for detecting vibrations of an information disc

recor di ng/ pl ayback apparatus capabl e of recording or playlng b% é
ki nds” of information discs having different track 3 0 DEC 200¢vﬂ2 gf gﬁ%s

on which information recording tracksiare forned spirally or
concentrically, said nethod conprising: a step of detecting the track pitch
of the information disc;. a step of detecting the track cross direction
indicating the direction in which a reading neans crosses the information
tracks; a step of outputting rotation angle information of the information

di sc, twhirChsi 3 otlie dedni R0 an 1aReas  araae dretst ispeed asttemaf detscting
two areas wherein the track cross speed has the | owest value, from anong

the nydicwhdedrabgass &net @R BrneeuRtd U dd adeordissy fll Sesciwiptamtaudased
on playback signals that are generated when the information disc fixedly

| oaded, o, 1,0g;aPR&r %Hés obstarzl.‘?lte@t e @nd the LRJIJIY ndRans tItesses ddie

information tracks on the infornmation disc, such that the track cross

pul segwi m%ﬂr§g RS 43L8 Eg%g%ggnwg e%d_d%ggptlng the track cross direction in
an ar€éa ere he trac cross speed has the | owest val ue, on the basis of

the detected ééﬁglﬁo%{(?ﬁ%ghée& Len-BdeiBA RELAL 9R 2Rk thaf ormation: a

step of counting trac ses, are based on pl ayback S|gnals

that are gengrated vheo the | o o 1 JicsC Xl 4, |paderl 1081k hen

appar aP reading means S &S Phe T or mation tracks
on th%hlnfgiowabgn %E%gmum rotation speed to record or reproduce data

in/from the disc.

30. An information disc recording/playback apparatus as defined
in Claim 29, wherein

said information disc recording/playback apparatus is ab;e 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/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
of the information disc recording/playback apparatus on the basis

of the count, the track pitch, and the current disc rotation

speed.



such that the track cross pulses with signs are counted w thout E?ﬁtﬁE§L2@H
the track cross direction, on the basis of the track cross directro

has just previously been detected, in an 3 0 DEC 2004 124 area where the
track cross speed does not have the |?2§St value; a step of determning a
maxi mum rotati on speed that is | ower an an all owabl e vibration anplitude
of the information disc recording/playback apparatus, on the basis of the
obtai ned count and the track pitch; and a step of determ ning a naxi num
rotation speed that is lower than an allowable vibration speed or

vi bration acceleration of the information disc recording/pl ayback
apparatus, on the basis of the count, the track pitch, and the current
disc rotation speed. 33. A nethod for etectigg vibrgtion

f . of an
i nf or Mt orP dRReoq e RGP B 2 BatkPEPbAPAE u8L c&Pabl O%Wafﬁ% r%ﬁ%@ or
playing at |east two. kinds of informatjon discs nying di fferent track
pi t chaecagislivie/aH & s R ¢ 8D r i 19 dik L Sr ¥ gttt RIAYE P lor
concentrically, said nethod conprising; a step, of detecti the track pitch
of thdeastorw ikdmdsi of infepegtmn dg}%‘c‘i iRy e 4%%%@%9%%%‘? ection
indicating the direction in which a reading neans crosses the information
t r ack @i tabstsop oof whitgutinfgrmatiian oreemglield iiadet iaie T i nfor mat i on
disc, which is divided into n areas for one rotation;, a step of detecting
two amgdyaifier eim domeantacicalrldss speddrethod comprising:

a step of detecting the track pitch of the information disc;

a step of counting track cross pulses on the basis of
playback signals which are génerated when the information disc
fixedly loaded on the apparatus is rotated and a reading unit
crosses the information tracks on the information disc, thereby
cbtaining a 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.

32. A method for detecting vibrations of an information disc
recording/playback apparatus capable of recording or playing at

least two kinds of information discs having different track



has the | owest value, fromanong the n-divided areas; a step of obtaining a
first count on the basis of playback 3 ,11 DEC 20 4 125 signal s which are
gener-ated when the information disc flxedly | oaded onto the aﬁbarﬁfﬁs (04
rotated and the reading nmeans crossqsg4he information tracks on the
information disc; a step of obtaining a second count in which a signis
added to the count, on the basis of the track cross direction which has
just previously been detected, when the information disc is rotated; a
step of selecting the first count in an area where the track cross épeed

has the, | pwest vaI a
£ ¢gN Nt rien f@Fmfea Where th
trackp&Fsgg Sp% %g? %gt Eh%%ﬁb rb%%ﬁggt%vgfggggthesegé coﬁﬁtlng t he ©

Wmﬂ%m%$@%@wmﬂ%ﬁmm, Blo2uaHEk ng  he count;

o o wabl o vl bt i ade of . the, Lot or g O etording el

i.tude e r i / back
afpar a]'E ugatocf epngfgé%%%tf g oebttarlan(lé]g CO% OQE] %ﬁlenftrack@ip(?}‘?ccﬁi%ngca
step of determnin analwmrm
al | owabl e 3viShERt i© 919 \Fkb% acceﬁCg CBtaj:teoéntslo(#rpV!era%lél nfor mra]%lll%n
di sc recordlng/playback apg tus, on the basi s f t t he track
pi t chdimpatioR &or ¥BAFRGRsECRELATI BRANSpEEES552. tﬁ p% or 5%tect|ng

vi brations of an information disc recording/playback
recor 8Fagk®t pl ayi ng at g/ pl ayback apparatus capabl e of

a step of outputting rotation angle information of the
informétion 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
fixedly 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 con
playback signals that are generated when the information disc
fixedly 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



| east two kinds of information discs having different track 3 D 5:2004
126 pitches, on which information recording tracks are forned §E 9 2004
concentrically, said nethod conprising: a step of detecting the track pitch
of the information disc; a step of gaunting track cross pul ses on the
basis of playback signals which are generated when the information disc
fixedly | oaded onto the apparatus is rotated at a first rotation speed and
a reading unit crosses the information tracks on the information disc,

t hereby obtaining a count; a step of calculating a difference between a

tr aCkaEéQS'%heEQUEBeWEh:EEk' s rehiaisped ViR st ket Maeidmahiecon odiest ive lnet;at ed
wth | east one rotation speed that is higher than the first rotation

speed, a“% &t %g:;‘a%t | £ WUt i 1 ‘}h%aé Nerk WheR tdieatid osp@éd oph gl sts | owet at ed

at the first on spee ereby obtaining a difference count; a step

of determnin I A n a l.owey n Alsl bl
vibra%ﬁ%ﬂ ﬁhpgliogg 1?“9%%9%2 ggna qg@ E?s%fl?ggb?%?ﬁg%gﬁgﬁﬁagﬁsggggra?us

the b f,_the ob f.f d
Step BFC %E%iip%mﬁﬁéb%c nPRiReParar ?’%ﬂ@eégé%ﬁa%. B bR Rl 2

al l owabl e vib at| d or .vibration acceleratlon of the information
di sc ?%@oFB?né?ﬁF yBé apBQPatus on the basis of the difference count,

et ect | ng iR FonSe A TG pH g St P eed Xndt TS RS ST

than an allowable vibration speed or vibration acceleration of
the information disc recording/playback apparatus, onrthe basis

of the count, the track pitch, and the current disc rotaticn

speed.

33. A method for detecting vibrations of an information disc
recording/playback apparatus 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 concentrically, said method comprising:

a step of detecting the track pitch of the information 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 information 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 first count on the basis of playback



3 0 DEC 20134 127 recording/ pl ayback apparatus capabl e of recording or
playing an information disc on which information recording traszP@rﬁmg
formed spirally or concentrically, said nethod conprising: &5 :
counting track cross pul ses on the bagis of playback signals mhlch are
generated when the information disc fixedly |oaded on the apparatus is
rotated and a reading unit crosses the information tracks on the

i nformation disc, thereby obtaining a count; a step of conparing the w dths
of the detected track pulses wth a predeterm ned val ue, and invalidating

the CQHQ£§19fwEEéﬁkarEUb%ﬁérWEéﬁewa@tE&eaﬁﬁf%ﬁﬁhtabniHﬁ@ctEQxﬁﬁﬂ@eternlned
val ue; a step of determning a maxi numrotation speed that is |ower than

an al i gug heoﬂ Hb heOk bé@%%u%rQ%S%%t%%eﬁhﬁnanﬁﬁénﬁbb@ﬂngl&%ans

recordrng pIay apparatus on the basis of the count; and a step of

det er | 0 dohhehel $nEBMRET | bgaa agp.al l owabl e track
crossgégégg H? gEH%%ggngcgg?gﬁgtPon © nt he baéls o% the count and the
current disc.r j hgjq] PSR NP MY atd opriad an
|nfornat|8hs&|§b%hig%br q%b appagggds cap§%1e of Trecording or

pl ayi gg EB?ré$$§£g?5%8 559Q ﬁ@ EsalSQQEFHEEBerQEQEQkQSntﬁﬁEEﬁ ﬂ%@

forme rlcal nprising:. a ste

t t K I b h
Gencr 488 éﬁ%w%ﬁ%frnﬁ%?ﬁié?ﬁﬁcé 8 Arlleths PaoYeRskish ﬁé’i‘%%pﬁ’?;fusaf :
rotatggtgggda reading unit E C 2004

a step of selecting the first 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 fhe 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 thaf 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.

34. A method for detecting vibrations of an information disc
recording/playback apparatus capable of recording or playing at

least two kinds of information discs having different track



128 crosses the information tracks on the information disc, thereby
obtaining a count; a step of detecting the track cross directionaﬂn@E&aEmHg
the direction in which the reading nmeans crosses the information tracks;
a step of outputting rotation angle inkermtion of the information disc; a
step of conparing a set pulse width with the pulse wiwdth of the current
track cross pulse, and invalidating the count of the <current track cross
pul se when its pulse width i s decreased by a predeternined value or nore;
a first count step of counting the track cross pulses with signs, whose

wi dt hg, ¥ end9 &echieasrdi Byothet poadetesrilned vahoks @renmboemedn the basis
of the track cross direction and the rotation angle information; a second

count si%ﬁpapi¥c&ﬁné&ﬂ8eﬁhﬁi&£§$§, C5988 REtBES vh@Eseisimgihs are not
decreased by the predeterm ned value or nore, wthout detecting the track

cross diregtipp, 8% He baging Yhet ReadikobAkiBN odNghe hRforABiien dasstep of
setting the set pulse wdths by repeating the steps of obtaining the first

and Secondacgggéfﬁgnguﬁ%QHgiQQaQ%WEQBsgfpuﬁ%@%sbnatﬁEeBaQEsQQEaining a

count correéspon one nore rotation of the information disc, by

?E;aig%%%g%%ﬁ§qgﬂﬂi§}aq@%gﬁﬂegréngéﬁ@%é&éétwﬁ@@ 8L N SO 1 St epSs&Si ng
fixedly loaded onto the apparatus is rotated at a first rotation
speed and a reading unit crosses the information tracks on the
information disc, thereby obtaining 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 first
rotation speed, and a count which is obtained when the
information disc is rotated at the first rotation speed, thereby
obtaining a difference 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 basisrof the obtained
difference count and the track pitch; and

a step of determining a maximum rotafion 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.

35. A method for detecting vibrations of an information disc



129 set pulse widths; a step of determ ning a maxi mum rotation speed that

is lower than an all owabl e nunber of track crosses of the infor b n disc
recordi ng/ pl ayback apparatus, on the basis of the count; and a p £ 2004
determning a maxi mumrotation speed ifat is lower than an allowable track
cross speed or track cross acceleration, on the basis of the count and the
current disc rotation speed 37. A nethod for detecting vibrations of an

i nformation disc recording/playback apparatus capable of recording or
playing an ------ information- disc -on -which-.-information.-recording

'trac&%bd%a%ﬂaﬁ§f§}béﬂﬁ'éﬁﬂd&é%ﬁé”ﬁgﬁﬁﬁféqﬁf|ﬁécé¥ﬁ£h Qs CPIRF IS NG a

step of counti'ng track cross pul ses on the basis of playback signals which

are gﬁg&gzngﬁ%i‘éfﬁe ilse d R 1y b 1 drl ek ¥ d Qad el 0y 4 NeraPRARAYS 1S

rotate a reading unit crosses the information tracks on the

inforgg#&§3g§2§%,éa%g€§% %égﬁﬁ%?kﬁ%éiﬁéﬁﬂgd é5§%f§% g§toring t he pul se

wi dt h Ck Cross pu as just previously been detected; a
of the curt e bR e ehi FEACK SEOSE B Sastul Bl bEs ik SEP  he M O
or cdePURNPAES SAPnR e Rarl S BRI O a1l TR M B %n speed
S that e Layer, than an b lovable TIPSl Ao d 4Bk S Feaidd %t or mation
crosses the information tracks on the information disc, thereby
obtaining a count;

a step of comparing the widths of the detected track pulses
with a predetermined value, and invalidating the counts of track
pulses whose widths are shorter than the predetermined value;

a step of determining a maximum rot;tion 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.

36. A method for detecting vibrations of an information disc
recording/playback apparatus capable of recording or playing an
information disc on which information recording tracks are formed
spirally or concentrically, said method comprising:

a step of counting track cross pulses on the basis of
playback signals which are generated when the information disc

fixedly loaded on the apparatus is rotated and a reading unit



recordi ng/ pl ayback apparatus, on the basis of the count; and a step of
determ ning a maxi numrotation speed that is lower than an all.o |l e track
cross speed or track cross acceleration, on the basis of the ¢ £ @rtié he
current disc rotation speed. ABSTRAGESg The present invention provides an
information disc recording/playback apparatus which includes a track cross
detection neans, a track cross direction detection neans , a rotation
angl e detection neans, and a count nmeans , detects the track pitch of a

di sc, evaluates the vibration anount, or vibration speed, or vibration

accel grakken ¢aBsiidenirda tibhe tidadds pirt &heofinitbemditdon andojetarmicbes a
maxi mumrotation speed that is lower than the all owabl e vibration

anpl i LHdg i} bgagbgﬂtspeed or vibration acceleration of the information
di sc recordin / pl ayback apparatus; as well as a vibration detection nethod

for the inf egﬁgl & dle seprdinalpl ayiaddss apnaaiism i fd oy ek on
n back appa

di sc recordi play atus can performvibration detection using a

singl e, tor ?hggl dnVghyBnl BAL rbSdiRdeReadent 8 sble chkpenebribie idhsC,

W t ho acceleration sensor, and further, the apparatus can
accur tel¥ .performvibration detection even when direction detection is

di f fi chfE=S/

a step of outputting rotation angle information of the
information disc;

a step of comparing a set pulse width with the pulse width of
the current track cross pulse, and invalidating the count of the
current track cross pulse when its pulse width is decreased by a
predetermined value or more;

a first count step of counting the track cross pulses with
signs, whose widths are not decreased by the predetermined value
or more, on the basis of the track cross direction and the
rotation angle information;

a second count step of counting the track cross pulses whose
widths are not decreased by the predetermined value or more,
without detecting the track cross direction, on the basis of the
rotation angle information;

a step of setting the set'pulse widths by 'repeating the steps
of obtaining the first and second counts by a required number of
times;

a step of obtaining a count corresponding to one or more
rotation of the information disc, by obtaining the counts

obtained in the first and second count steps using the repeatedly
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set pulse widths;

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 ié lower
than an allowable track cross speed or track cross acceleration,

on the basis of the count and the current disc rotation speed.

37. A method for detecting vibrations of én information disc
recording/playback apparatus capable of recording or playing an
—dnformation- disec -on which -information -recording -tracks-are-formed -

épirally or concentrically, said method comprising:

a step of counting track cross pulses on the basis of
playback signals which are generated when the information disc
fixedly 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 storing the pulse width of a track cross pulse
which has just previously been detected;

a step of comparing the stored track cross pulse width with
the pulse width of the current track cross pulse, and
invalidating the count of the current track cross pulse when its
pulse width is decreased by a predetermined value or more;

a step of determining a maximum rotation speed that is lower

than an allowable number of track crosses of the information disc
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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.





