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-1- DESCRI PTI ON

DI SC PLAYBACK SYSTEM Technicaj-Field The present

I nvention relates to a disc playback system to be used in CD ROM
pl-ayback apparatus or the |ike and, nore particularly, to a disc

pl ayback system for controlling the disc rotation velocity.
Background Art As common nethods for controlling the disc rpm
in conventional disc pl aybzskrIpat1ows, there are CAV (Constant
Angul ar Vel ocity) control under which the angular velocity is

constant, CLV (Constant Linear Velocity) control under which t he

| i near velocity is constant, and further PCAV control in whi ch the

CAV control and the CLV cont pis@areE.comberedysPemnce the CLV contro
anong these requires frequent acceleration or decel erati on of the

spi-ndl e notor at a tine of accessing, there are various problens,
such as del ay of the access tine, i ncreases in the consuned power,

and heat Tgeh@iaidl0Field Accordingly, with the recent speeding-up of
t he CD- ROM apparatus, the CAV control or the PCAV control has been

comonly TheUp£ésdht! BRven¥E A rRlatkackooh digesp?ayWaick s¢akznd’ e

recor ded
to be used in CD-ROM playback apparatus or the like and, more

particularly, to adisc playback system for controlling thedisc

rotation velocity.

Background Art

As common methods for controlling the disc rpm in
conventional disc playback systems, there are CAV (Constant
Angular Velocity) control under which the angular velocity is
constant, CLV (Constant Linear Velocity) control under which
the linear velocity is constant, and further PCAV control in
which the CAV control and the CLV control are combined. Since
the CLV control among these requires frequent acceleration or
deceleration of the spindle motor at a time of accessing, there
are various problems, such as delay of the access time,
increases in the consumed power, and heat generation.
Accordingly, with the recent speeding-up of the CD-ROM
apparatus, the CAV control or the PCAV control has been commonly
used at the time of playback of discs on which data are recorded

by the CLV method.
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the CAV control, for exanple in the case of CD, the error of approximtely
1.2 - 1.4 ms is tolerated in the linear velocity, but the value of the

| inear velocity is not recorded on thetedium Thus, sone nethods for
measuring the linear velocity of an information disc containing data
recorded by the CLV nethod, at the tinme of |oading of the disc are

suggest ed. For exanple, in a disc playback apparatus disclosed in
Japanese Exam ned Patent Application No.Hei.5-50074, the Ilinear velocity

of the nedi um Undelrt haethwydmrast Uifor ekaapsoin BHet 8s@i K& ,f kp@ t he
program start position of the information disc toward the inner radius by

one trackrand of capprowgimbitebiyayback 1f. Mame s SyH Y X 7848 Oih &in@akipneali | the
progranst art posi ti oni sdet ect edagai n. Under the CAV control, several

per cent agedoafi tiyhebuet gheovaVek f ibhelud it RRIYIAy ils"nbRerkbBeakd
velocity is finely adjusted and the control of the rotation velocity of

t he di sconstper medireh.at TRuSYN Homy mé%ﬁé@ﬁtfprvﬁﬁﬁshﬁgﬁgf@ﬂé5{#ﬁ@&fnt

(CAV) at this tine, because the linear velocity is hi at the outer

the i mim Bl aybace vel aerry con e o A TP MR ety hRT S
pl aybackcnradthed,hae eheeadiebsenm dedehgl 82deRBUE BlSare suggested.
For example, in a disc playback apparatus disclosed in

Japanese Examined Patent Application No.Hei.5-50074, the
linear velocity of the medium is obtained by forcefully
transporting the pickup from the program start position of the
information disc toward the inner radius by one Lrack and
counting the playback frame synchronization signal until the
program start position is detected again. Under the CAV control,
Several percentages of the rotation velocity due to the error
in the linear velocity is finely adjusted and the control of
the rotation velocity of the disc is performed at a constant
velocity. When the rpm is constant (CAV) at this time, because
the linear velocity is higher at the outer radium of the disc,
the playback velocity of data becomes higher. However, the
maximum playback velocity conforming to the performance of the
data playback circuitry has already been determined and thus
the rotation velocity of the disc should be set so as not to
exceed this maximum playback velocity, while the quantity of
data recorded on the disc varies with discs. Therefore,

following control means are suggested to solve this problem.
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maxi mum pl ayback velocity, while the quantity of data recorded on the disc
varies with discs. Therefore, following control means are suggested to
solve this problem -3- - 3- In
the di sc playback system di scl osed in Japanese Published patent
Application No. Hei.7-312011, a nethod for <calculating the outernopst
circunference position of a disc from TOC (Table of contents) information
of a CD-ROM and controlling the rotation velocity of the disc so as to

obt ai n t he maxinmimhe vdisei pyayhacke sygdeamditsalrsedit &R ndapaseseunt er ence
position containing recorded data i s suggested. I n anot her disc

pl aybacPuisisined aPatenhodAppd istadrdiany Ndwe Helit ¢r3d201di,r eunfevhad ef@osi ti on
whi ch has al ready been accessed, and controlling the rotation velocity of
t he di sealocubat ing diteaon termosixc imouméerenice pastiidonysf endasctfieomt or ed
address is also suggested in view of the fact that there are few cases
wher e alTtodlgTabde bvliecshsentsy irsfshkmation of\a ¢hsROMbEGd alvoerolbing

cal cul ate the maxi mumvelocity, in the case of CD, the standards tolerate

the err ahefrotappioxiveletyti. @f ltHe dbs¢ nsd hees [tnesbtabh ddié ynaximamdi ti on
to this, as for the space between tracks (hereinafter referred to as track

pitch), ddlosiopdal dheakyetien dtheoultBride citeunst enstec d paxeepsnt he
error in the range of 1.5-1.7 [err]m For
containing recorded data is suggested.

In another disc playback system, a method for storing the
outermost circumference position which has already been
accessed, and controlling the rotation velocity of the disc so
as to obtain the maximum velocity in the system at the stored
address is also suggested in view of the fact that there are
few cases where all data on the disc are used.

As described above, to calculate the maximum velocity,
in the case of CD, the standards tolerate the error of
approximately 1.2-1.4 m/s in the linear velocity. In addition
to this, as for the space between tracks (hereinafter referred
to as track pitch), its standard value is 1.6 um while the
standards accept the error in the range of 1.5~1.7 pm. For
refercnce purposes, in the case of CD~-ROM, the standard value
of the track pitch is 1.6 um. Therefore, by using this value,
the outermost circumference radius for obtaining the maximum
velocity in the system is calculated from the address
information and linearx velocity of the disc.

However, in this conventional disc playback system, in
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pitchis 1.6 [err]m Therefore, by using this value, the outernost
ci.rcunference radius for obtaining the maxi num velocity in the systemis
calculated fromthe address informati-ar and linear velocity of the disc.
However, in this conventional disc playback system in

- 4- the case of a disc having a snmaller track pitch than the standard
val ue, the actual playback velocity at a radius of the outernost
circunference position is |lower than the maxinumvelocity in the system
on the otherazendf a diskechawingd smadiler basckopitch ahgar theaskapdéed t han
the standard value, the actual playback velocity at a radius of the

out er nostai¢ £ wifeenenaal pOaybaoR veldt §h¢rat harad hes Extienpveeonosy of
the system Thus, in the normal disc playback system the playback

vel oci t yeigdumberedter post tqiort U Qleriae tRS WY nfdiPitngh bee Te6i €9difisi ng
the perm ssible maxi numtrack pitch, but when a disc having a snaller

track pitigd éfgbemnbe GerohsestbhermanimivaltiR icadd et Lok iwvm'gs
case, the maxi mum pl ayback velocity of the system cannot be realize

To be ny e]1 $p§€ff teackh @ittt e i Gth&f s fahBa ROWHARes thNGfc®lal. 5-1.7
[err]maccording to the standards. However, because there’are discs out of
the starnglpdfisatR PE86EEES. ath8 radius of the outermost circumference
position is higher than the maximum velocity of the system.
Thus, in the normal disc playback system, the playback velocity
at the outermost ¢ircumference position should be decided using
the permissible maximum track pitch, but when a disc having a
smaller track pitch than the permissible maximum value is played
back in this case, the maximum playback velocity of the system
cannot be realizced.

To be more specific, the track pitch of a CD-ROM has a
range of 1.5-1.7 um according to the standards. However,
because there are discs out of the standards in practice, the
target reading velocity cannot be realized or the reading
velocity exceeding the processing capability of the system is
obtained in the case of a disc having a value which is quite
different from the standard track pitch (1.6 um).

The present invention is made to solve the above-
mentioned problems, and has its object to provide a disc
playback system in which the maximum playback velocity of the
system can be obtained even in the case of the disc having a

different track pitch.
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exceedi ng the processing capability of the systemis obtained in the case
of a disc having a value which is quite different fromthe standard track
pitch (1.6 [err]m. The presentsinvention is made to sol ve the
above- nentioned problens, and has its object to provide a disc playback
systemin which the nmaxi num pl ayback velocity of the system can be

obtai ned even in the case of the disc having a different track pitch.

- 5- Di scl osure of the Invention To solve these problens, a

di sc pl ayback systemof Claim 1 of the present invention conprises: a

pi ckup for reading first information data recorded on an information disc

on whi clpiksdPosare 6Eceheedndterticnnstant |inear velocity, fromthe
information disc; a disc notor for rotating the information disc; a

digital signale @m&@&m%ecb&@weﬂsqr addﬁl#sblglﬂﬁbébﬁ &v&cemi of @Ieimon
data according to a playback format of the information disc; an interface

control rokcthé prdfsdr@AnRiehit itth éeﬁ?&dselsnfarpmﬁu@ fd&tﬁea\BlﬁB Bies ¢ he
data digitized by the digital signal processing circuit, to an external

device; #nfHhStiofEIREY ol SER Y lan Y neeRmditiiondike éﬁC@@ﬁchrﬁé’Eﬁat I on

data which are requested by the external device via the interface
are recorded at a constant linear velocity, from the information
disc; a disc motor for rotating the information disc; a digital
signal processing circuit for digitizing the first information
data according to a playback format of the information disc;
an interface control circuit for transmitting second
information data which are the data digitized by the digital
signal processing circuit, to an external device; a buffer
memory for temporarily containing the second information data
which are requested by the external device via the interface
coantrol circuit; a linear velocity detection means for
detecting a linear velocity of the information disc; and a track
pitch detection means for detecting a track pitch of the
information disc, and this disc playback system decides a
reference value for controlling a velocity of the disc moter,
on the basis of the linear velocity detected by the linear
velocity detection means, the track pitch detected by the track
pitch detection means, and a value of amaximum radius of a record
area of data which are recorded on the information disc.

Therefore, the accurate values of the linear velocity and track

pitch can be obtained for each disc. Accordingly, the accurate
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vel ocity of the information disc; and a track pitch detection neans for
detecting a track pitch of the information disc, and this disc playback
system deci des a reference value for_gantrolling a velocity of the disc
notor, on the basis of the Iinear velocity detected by the |linear

vel ocity detection neans, the track pitch detected by the track pitch
detection neans, and a value of a maximumradius of a record area of data
whi ch are recorded on the information disc. Therefore, the accurate val ues

of the IideeidR!Pe1dyiephds raAK diRid mBLe2NchR WhtaiNath {064 a8l ¢hsc-
Accordingly, the accurate rotation velocity of the disc notor

can be calpybates énf@rmixr@ar VAL USS1 &ém drdi8an 1%?&19@1‘?&’&:%@%@'&%@& itch

and t he address ue of the nmaxi radi us of ‘the recor rea of data

whi ch a&aﬁscafdﬁﬁeoxﬂawﬁumisagﬁy 8% @gécre\e’eﬁaela&efah gh'dQI%asQ%ﬁ%h search

or high-speed reading can be per aptive according to

out er NSy & £ EMTEQLANGR ﬁé'ﬂﬁfagmagiogaaésc @ﬁ@ée Byeine nigh-ApRAidli ng to

a di sc playback systemo | ai m sent invention, he disc

Yo AT G Bked Wad 5 o 6D fekeians VBB SR 7
Pi CKUP, according to the outermost circumference radius of the data
record area.

According to a disc playback system of Claim 2 of the
present invention, in the disc playback system of Claim 1, the
track pitch detection means comprises a motion distance
detection means for detecting a motion distance of the pickup,
and when the information disc is loaded, the motion distance
detection means calculates the number of tracks which have been
passed by the pickup while the pickup is moving on the data record
area on the information disc for a prescribed time period or
by a prescribed distance, thereby detecting the track pitch of
the informatién disc. Therefore, the accurate value of the
track pitch can be obtained for each disc. In addition, the
accurate rotation velocity of the disc motor can be calculated
from the value of the track pitch, the value of the linear
velocity, and the address value of the maximum radius of the
recoxd area of data which are recorded on the information disc,
whereby the high-speed search or high-speed reading can be
performed adaptively according to the outermost circumference

radius of the data record area.
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means cal cul ates the nunber of tracks which have been passed

byt hepi ckupwhi | et hepi ckup is noving onthedata record area on the
information disc for a prescribed tinme_period or by a prescribed distance,
t hereby detecting the track pitch of the information disc. Therefore, the
accurate value of the track pitch can be obtained for each disc. In
addition, the accurate rotation velocity of the disc notor can be
calculated fromthe value of the track pitch, the value of the linear

velocity, and A ddsadglagbavdl §¢sebmtdCcoBIiAYRd ediadsm Qfof '%%e Efee_@ﬂtar ea
of data which are recorded on the informatioh disc, whereby the high-speed

sear ch orirvent seeedonpadies :Can paR kL Hdr %%ﬁg@tﬂ/ﬁév #h88EMEEYohO the

outernmost circunference radius of the data rec ar ea
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I nvention conprises: a pickup for reading first information ata recorded

on an i nfay gedo et gheQ Gfedlhvel odaly ,aF Poh QY @ﬁ@‘o:ﬁ\tatéloqxo&'ﬁ&ém h ggar
velocity, fromthe information disc a disc notor for rotatlné
zhng the
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according to a playback format of the information disc; an
interface control circuit for transmitting second information
data as data which have been digitized by the digital signal
processing circuit, to an external device; a buffer memory for
temporarily containing the second information data which are
requested by the external device via the interface control
‘circuit; a linear velocity detection means for detecting a
linear velocity of the information disc; and a playback velocity
detection means for detecting a playback velocity of the
information disc during playback of the information, and this
disc playback system previously decides an initial value of a
rererence value for controlling a velocity of the disc motor
on the basis of the linear velocity detected by the linear
velocity detection means, a standard maximum value of a track
pitch of the information disc, and a value of the maximum radius
of a record area of data which are recorded on the information
disc¢, when data are read from the information disc, sets again

the reference value for controlling the velocity of the disc

motor adaptively on the basis of the playback velocity of the
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containing the second informati on data which are requested by the external
device via the interface control <circuit; a linear velocity detection
means for detecting a linear velocity_-@f the information disc; and a

pl ayback velocity detection neans for detecting a playback velocity of the
I Af ormati on di sc during playback of the information, and this disc

pl ayback system previously decides an initial value of a reference val ue
for controlling a velocity of the disc nmotor on the basis of the |inear

vel oci ty idefcmietidy dhec! Baedhg Yalag¥adk dGHEEN O NBe¥FSct8d Sh¢ndakd
maxi mum val ue of a track pitch of the information disc, and a Vvalue of the

naxinumlpxﬁyhhcwbedobﬂﬁydeﬁéé%i@hﬂ%ﬁﬁbMﬁH@liﬁ@af%%ﬂH@%i AetBBted

information disc, when data are read fromthe information disc, sets again

the ref etgneReViainenf PeloiltyolibtBatibe NEARE! P VdIRALEGn BREPESS
adaptively on the basis of the playback velocity of the

- 8- it arHEdh ofnédli SragyaibRg iRl REhRK pt¥icind s, %&C&&gi@é‘stegg he

pl ayback velocity detection neans, thelinear velocity detected

li near V@éﬁéﬂéh@@%qtdé)!ﬂoﬂfﬁ‘é’@ﬁtréﬂﬂiﬁgvﬂﬁge‘i‘;ogﬁgtggﬁrﬁ?é aidc whkep.the

pl ayback is being perfornmed, and decidés t nce val ue for

fcgpt églt le Enﬁftmﬂ@ Gfd tped i £11@ nfififs rwpr&eteﬂﬁryﬁg Q] t%gcgpga%hcigeans
g the track pitch is required, and the value o e maxi mum

radi us ofredyui®%d d B{E&he value of the maximum radius of a record area
of data which are recorded on the information disc can be
calculated less expensively and more accurately, regardless of
the values of the linear velocity and track pitch of the
information disc. 1In addition, even when the previously
measured linear velocity of the information disc has an error,
the high-speed search or high-speed reading can be performed
adaptively according to the outermost circumference radius of
the data record area.

According to a disc playback system of Claim 4 of the
present invention, in the disc playback system of Claim 3, the
reference value for controlling the velocity of the disc motor
is obtained when the reference value for the velocity control
is set again, by making a compensation by multiplying the
initial value of the motor velocity control reference value,
by a compensation coefficient corresponding to a ratio between
a radius position at which the information disc is being played

back or an address value thereof, and the value of the maximum

radius of the data record area or an address value thereof.
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expensi vely ‘and nore accurately, regardless of the values of the linear
velocity and track pitch of the information disc. In addition, even when
the previously nmneasured |inear velocity_of the information disc has an
error, the high-speed search or high-speed reading can be perforned
adaptively according to the outernost circunference radius of the data
record area. According to a disc playback systemof Caim4 of the
present invention, in the disc playback systemof Caim3, the reference

val ue forpiORl£9FE| NEhENRa ¥ EARI EXa9list BE gheCaHRlOkecbTdORi-@aned when the
reference value for the velocity control is set again, by making a

conpensaty p¢h iy fiibhi @l yk rkg%/ﬁ e dalidd e @it Phddiz MBI, E’?"p@ﬁﬁ?ﬁg ‘o a

control reference val ue, a conpensation coefficient c

bayed - EhoompentaEidn By hin By Y A e R e
radius ofed e dabRat REUS AL RLu2 BodddiRasul L UG HIBLEGbacK Lo being

-9- e maxi mum r adi the data rec area on the

i nf or mat i gy '@,ﬁﬁﬁ{;rgﬁtgaéau@s%d VIO aﬁféé%%ﬁé(ss by £ MBKE"Gaddn

conpensati on ying a conpensatio ci ent corresponging to

the radi us £PSibh AhFEhd BErBLANRAGH B3sBeld%eing played back or its
address value, or the values of the linear velocity and track
pitch of the disc, as well as even when the previously measured
linear velocity of the disc has an error, the high-speed search
or high-speed reading can be performed adaptively according to
the outermost circumference radius of the data record area.

According to a disc playback system of Claim 5 of the

present invention, the disc playback system of any of Claims
1, 3 and 4 extracts address information c¢oncerning the
information disc which is stored in a disc start position, from
the first information data, arnd uses a value of a radius in a
maximum circumference position obtained by the address
information, as the value of the maximum radius of the record
area of data which are recorded on the information disc.
Therefore, the maximum radius of the data record area on the
information disc can be calculated more accurately, regardless
of the values of the linear velocity and track pitch of the
information disc, whereby the high-speed search or high-speed
reading can be performed adaptively according to the data

storage capacity of the disc.
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the information disc is being played back or its address value, or the

val ues of the linear velocity and track pitch of the disc, as well as even
when the previously neasured |inear vepocity of the disc has an error, the
hi gh- speed search or high-speed reading can be perfornmed adaptively
according to the outernost circunference radius of the data record area.
According to a disc playback systemof Caimb5 of the present invention,

t he di sc playback systemof any of Clainms 1, 3 and 4 extracts address

information carerding e a idf &k "Bl iPPadikSSyvbemNoirs c3bame® ot &Kl Sc
start position, from the first information data, and uses a value of a

radi us i BrasefRXiiRyBHR o TEENEE PO dyRAc R A e Y dhe SEBRSHns
information, as the value of the maxinumradius of the record area of data

whi ch ar g reconfed %%&%gé MBtLLRgH! ﬁ‘éanéT%E:Efc%h%aitﬂl%g”%Mé adi us

of the data record are informati on di sc can be cal cul ated nore

accur at elyy, S Ip| r Ci aad ¢ k
ot ch of T R e e g ey e peeo

reading Gap e PehiFRIRE R8N Mﬁlehz"f‘f&ﬂﬁ&'@;ﬂ&nt&%él‘g_a‘i'ﬁi Asedt QT AL ggpaci ty

of the disc According to

a disc pb&yé)@%d&@segbggtguiié& Endf ol 6rmBE £ dd WA L, eRY £S5

pl ayback system of any o ai s
the storage means, as the value of the maximum radius of the
record area of data which are recorded on the information disc.
Therefore, the outermost circumference radius of the addresses
which have ever been accessed on the information disc can be
calculated more accurately, regardless of the values of the
linear velocity and track pitch of the information disc, whereby
the high-speed search or high-speed reading can be performed
adaptively according to the address of the outermost
circumference radius which has ever been accessed on the
information disc.

According to a disc¢ playback system of Claim 7 of the

present invention, in the disc playback system of any of Claims
1 to 6, the disc motor comprises: a CAV (Constant Angular
Velocity) control circuit for rotating the information disc at
a constant angular velocity. Therefore, the maximum radius of
the data record area op the disc can be calculated more
accurately, regardless of the values of the linear velocity and

track pitch of the disc, whereby the high-speed search or

high-speed reading can be performed adaptively according to the
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the outernost circunference anong al ready read address information on the
information disc, and uses a radius of an address position of the
outernost circunference, read from thg storage neans, as the value of the
maxi mum radi us of the record area of data which are recorded on the
informati on disc. Therefore, the outernost circunference radius of the
addresses which have ever been accessed on the information di sc can be

cal cul ated nore accurately, regardless of the values of the |linear
vel oci tyo Q xh&é‘%kc rtc%?nd‘fg ;gé&{@téf’“t Ls§ t&’“%épﬁéd LN gh- speed
sear ch or spee readi ng can per f or ne ap rvely accordlng to the
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circuit which can vary a comparison clock supplied to the CLV

control circuit on the basis of the reference value for
controlling the velocity of the disc motor. Therefore, the
maximum radius of the data record area on the information disc
can be calculated more accurately, regardless of the value of
the track pitch, whereby the high-speed search or high-speed
reading can be performed adaptively according to the outermost
circumference radius of the data record area.

According to a disc playback system of Claim 9 of the
present invention, in the disc playback system of any of Claims
1 to 6, the disc motor comprises: a first rotation control means
for rotating the informationdisc at a constant angular velocity,
a second rotation control means for rotating the information
disc at a constant linear velocity, and a switch circuit for
switching the first rotation control means and the second
rotation control means. Therefore, the maximum radius of the
data record area on the information disc can be calculated more
accurately, regardless of the value of the track pitch, whereby

the high-speed search or high-speed reading can be performed
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a disc playback systemof Claim8 of the present invention, in the disc
pl ayback system of any of Clains 1 to 6, the disc notor conprises: a CLV
(Constant Linear Velocity) control ghbhcuit for rotating the information
disc at a constant |linear velocity, and a variable clock generation
circuit which can vary a conparison clock supplied to the CLV contro
circuit on the basis of the reference value for <controlling the velocity
of the disc notor. Therefore, the maxinumradius of the data record area

on the if- Qi Bid 0P £HSFra £fd e t6d eukalfdstOEe raafiteedlcl rhggasdbess of
the value of the track pitch, whereby the hi gh-speed search or high-speed

readingﬂﬁgwdg%éf?ééwf§daﬁggptiver according to the outernost
circunference radius of the data record area. According to a disc

pl ayback systemof Claim9 of the present invention, in the disc playback
systemof any of Clains 1 to 6, the disc notor conprises: a first rotation

Contr°|§P¥H¥5Dééﬁﬁ#é%f&hDGftbﬁeiBEngﬁgéw‘disc at a constant angul ar

velocity, a secon otation control ns for rotating the information

disc at a congisad 1GY oVBtAEK! §1289dnR 1 3WbER TR CROTp1 SybhER N0 the

.ta_
first rotation control neans ang t%e secon rotation contro
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disc can-be calculate re —accur y, regardle value of the

: rack pitch. Wighahy 2 §0% W MR RASHAGR T ¥ Al OTHG RPAY sLpThPlaER" be
system which is applied to a CAV playback system for CD-ROM
according to second and fourth embodiments of the present

invention.

Best Mode for Carrying out the Invention
[Embodiment 1]

Hereinafter, the first embodiment of the present
invention corresponding to Claims 1 and 2 will be described with
reference to figure 1.

Figure 1 is a block diaqram illustrating a CAV playback
system according to the first embodiment.

Reference numeral 2 denotes an information disc on which
data are recorded at a constant linear velocity. The
information disc 2 has prescribed ranges of tolerances as to
the linear velocity, the track pitch, and the innermost radius
of the data record area in which data are recorded on the
information disc 2. Numeral 1 denotes a pickup for reading

information frxom the information disc 2, such as an optical
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data record area. Brief Description of the Draw ngs Figure 1 is a
bl.ock diagramillustrating a CAV playback system according to a first
enbodi nent of the present invention. _j3. Figure 2 is a block diagram

il lustrating a disc playback systemwhich is applied to a CAV pl ayback
system for CD-ROM according to second and fourth enbodi nents of the

present invention. Best Mbde for Carrying out the Invention

[ Enbodi nent 1] Hereinafter, the first enbodi ment of the present

i nventi oR GRS SPRAdh "HafRethidl RRali.aNfukePhl! 3@ G erence
to flgur? : ¥ |gu$e lis aablockudfagranllIIustra?ﬁﬂgz£{§£;@$ayback
syst em aga¥diNg, twnidR $1h%§if§§§°9' Bal read b éegaekﬁmr éb s
denotes an infornation dist on i ch ata arere d at a constant

linear valogdve Jﬁeﬁg?%@%ﬁ%?@%&ieuaﬁgasl\’%ﬁﬁi' ﬁdd Qﬂéﬁegf disc

tol erances as to track pitc I nner nost

radius  goddle, QN eoUat %gehﬂnf’ekﬁaniabadi‘%e 3 S0 R a0t bhitned

i nformation di'sc 2 umer a otes a ormati on

from the Jdiqu {8 | OfhSEa P 4 SEEN0REs 2] QQEbSanntrol circuit, which
controls the pickup 1 to be in an appropriate position on a target
track. Numeral 5 denotes an A/D converter circuit, which
binarizes the signal transmitted from the amplifier circuit 3
and generates a PLL (Phase Locked Loop) c¢lock which is
synchronized with the binarized signal. Numeral 7 denotes a
digital signal processing circuit, which processes a supplied
digital signal in accordance with a playback format of data,
in synchronization with the PLL clock. Numeral 18 denotes a
buffer memory, which temporarily contains the signal processed
by the digital signal processing circuit 7. Numeral 19 denotes
an interface control circuit, which transmits the data stored
in the buffer memory 18 to an external device. Numeral 20
denotes a disc motor control circuit, which rotates the disc
motor 16 at a suitable velocity in accordance with an
instruction from a maximum velocity definition circuit 22.
Numeral 6 denotes a system controller, which controls the servo
control circuit 4 and the interface control circuit 19.

The operation in the so-constructed disc playback system

for controlling the rotation velocity of the information disc

2 is described with reference to figure 1.
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circuit, which anplifies a signal read by the pickup 1 so as to have an
appropriate anplitude. Nuneral 16 denotes a disc notor, which rotates the
information disc 2 at a predeterm ned _jyel ocity. Nunmeral 4 denotes a servo
control circuit, which controls the pickup 1 to be in an appropriate
pesition on a target track. Nuneral 5 denotes an A/ D converter circuit,
which binarizes the signal transmtted fromthe anplifier circuit 3 and
generates a PLL (Phase Locked Loop) clock which is synchronized with the

binari zed si gnainedRs alnfolfBei8s aisd o' Ldl 1y TARE SR ggﬁcycui t,

whi ch processes a supplied digital signal in accordance w ayback
L 5 Sl S 4 et L DO Fhbe AR B e o
control o FEut PReRRTan PR ELRe il n TR p A BERK Fae ¢ hTRERRE 1o
whi ch ot e eon R Ehe MhERARiof re 8BTS  of) EhaCATRE hoRRY 1B s Ane8 vi ¢ h
oot o L4 SO BLTEK R ALY S 2BeSHSP Y B R
and the idy &if&Cen £9PhALL ORI HIYLL 219
Initially, the value of the linear velocity of the

information disc 2 is measured for example by the following

method. In cases where the pickup 1 has a means for detecting

the range of motion of the information dise 2, when the

information disc 2 is loaded into the apparatus, the pickup 1

is transported from the program start position of the

information disc 2 toward the inner radius of the track. Then,

the pickup 1 counts a playback clock for the signal processing

until it detects the program start position again, whereby the

linear velocity can be measured.

Next, the servo control circuit 4 detects the range of

motion of the pickup 1 to obtain the value of the track pitch.

For example, in cases where an encoder system or the like is

included as a means for detecting the track pitch, when the

information disc 2 is loaded, the information disc 2 is moved

by a prescribed range or for a prescribed time period and the

pickup 1 measures the number of tracks which have been passed

during that time, whereby the track pitch can be measured.

Therefore, the rotation velocity of the disc motor 16 can
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the rotation velocity of the information disc 2 is described w

reference to figure 1. -14-

When the information disc 2 is | oaded.jgto the disc playback system the
disc notor 16 rotates the information disc 2 at a prescribed velocity in
the disc playback system In order to control the rotation velocity of the
disc notor 16, it is required to obtain values of the linear velocity and
track pitch of the information disc 2. Initially, the value of the

|inear v@®iobtyinied Beon €ionELd Kedlvea ubd 8BRS WisbdOvedbUIRhEaRY {he
followng nethod. In cases where the pickup 1 has a neans for détecting

the rangereickmpliten,0hnihehé HaMr@ss &h1dis 6 £2¢ hwhfdx ihem v ﬂﬁfé“@ff‘ £fedi sc 2

is loaded into the apparatus, the pickup 1 1is transporte romthe program
start pogiadtizdirédotdearsal OhNRhioR @Ih%c datlDird fé&f&wroﬁaéﬁgs of the

track. Then, the pickup 1 counts a playback clock for the signal

proce55|mhfd5ﬁdﬂl¢ﬂ dlesechs the programstart position again, whereby the
| i near velocity can be neasured. Next, the servo control circuit 4

detects, the ranacagtozibkoMbOTol AU kol SO AOLAGLRN By BEehlT |

i ncl uded oFs theTeESs £ EmPed eRELEY BhRCcK 2He MdAls MEULDEting the
linear velocity and the track pitch of the information disc 2
are provided, the correct values of the linear velocity and the
track pitch can be obtained for each disc. Therefore, the
accurate rotation velocity of the dis¢ motor 16 can be
calculated from the values of the linear velocity and track
pitch, and the address value of the maximum radius of the data
record area in which data are recorded on the information disc
2, whereby the high-speed search or high-speed reading can be
adaptively performed, according to the outermost circumference
radius of the data record area.
{Embodiment 2]

Hereinafter, the second embodiment of the present
invention corresponding to Claims 3 and 4 will be described with
reference to fiqure 2.

Figure 2 is a block diagram illustrating a disc playback
system which is applied to a CAV playback system for CD-ROM
according to the second embodiment. When the pickup has no

means for detecting the range of motion of the information disec,

the rotation velocity of the disc motor can be obtained by the
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prescribed range or for a prescribed tinme period and the pickup 1 neasures
t he nunber of tracks which have been passed during that tine, whereby the
track pitch can be neasured. Theygiore, the rotation velocity of the
di sc notor 16 can -15- be obt ai ned
fromthe neasured values of the linear velocity and track pitch, and the

address val ue of the maxi numradius of the data record area in which the

dat a are recorded on the information disc 2. _ As described_above,
accor di ngot 9ot It hBday PaRK Sy hé ad f Ofef b€ rhinlcta BAQdEABBE, i itHe the
nmeans for detecting the Ilinear velocity and the track pitch of the

i nf or mat k9Rsei ShbediRERLRIONG e &he HEmE YT QM tVR] Had Phe (R dd MAdATone! OCi ty
and the track pitch can be obtained for each disc. Therefore, the

accur at ey bl e IRA tyi¥n therdi sc notor 16 can be calculated fromthe
val ues of the linear velocity and track pitch, and the address val ue of

the maxi mum raghug;ghrehe d o d & | Bt4ahd BAexuBCFed on
t he infornatioghd?ég 2, mhgﬁgg?&fﬁe higﬁﬁi%eﬁdﬁgea?gh or Eﬁgh-gbeed

Lo nf RS AR AR R I W, SpSotalBMpaLbe 2Ul Shgft 22
denotes a RF amplifier for supplying a RF (Radio Frequency)
signal read from the optical pickup 21. Numeral 24 denotes a
focus-tracking control circuit/feed motor control circuit for
supplying a focus error signal or tracking error signal
extracted by the RF amplifier 23. Numeral 25 denotes a level
slice-PLL circuit for supplying the RF signal amplified by the
RF amplifier 23. Numeral 26 denotes a CD signal processing
circuit for supplying an EFM signal which is obtained by
binarizing the RF signal from the level slice-~PLL circuit 25.
Numeral 11 denotes a CLV motor control circuit for supplying
a synchronization signal of a CD and a correction frame
synchronization signal which are detected by the CD signal
processing circuit 26. Numeral 9 denotes a RAM. Numeral 13
denotes an interpolation circuit for supplying an audio signal.
Numeral 15 denotes a D/A converter for supplying output data
from the interpolation circuit 13. Numeral 15a denotes a LPF
(low-pass filter) for outputting a playback audio signal from
the D/A converter 15 to outside.

Further, numeral 14 denotes a CD-ROM signal processing

circuit for supplying CD-ROM data. Numeral 10 denotes a clock
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to Cdains 3 and 4 will be described with reference to figure 2.

Figure 2 is a block diagramillustrating a disc playback systemwhich is
applied to a CAV playback systemfor CPROM according to the second

enbodi ment. When the pickup has no neans for detecting the range of notion
of the information disc, the rotation velocity of the disc notor can be
obt ai ned by the - 16- fol |l ow ng

met hod. The sane reference nunerals as those in the first enbodi nent

denot e tBep3aaR el 8ENbaLARA (HICalgSRRLPILEDSE AL NELERLIET Grilflrg] vpn Ner e

In figur nuneral 21 denotes “an optica for rea ta

uppl yi ndehoREs R SEbI LT Ecti e ROE fendet R0 SR FeRLAHRY S48 51

cireurt ForeEaBehR aLeEHutAfan BF SEHER nPbed i Mo Ringits

cireurt Por t2usBiitTy HRe o AETHGtOER bl i i od by the RF amplifier 23,

Si'gnar whi ch | ENBEYBFFRbLR) Chithe For AgRErEH o gial pTeRPesk Tl

S e PLkofl EGHk ko3 Ting AR Bbekt 19RN0LES P e BREs SRRMERL1ShTEHES For
2 is described with reference to figure 2.

In this figure, the RF signal (Radio Freguency) signal
read from the information disc 2 by the optical pickup 21 is
supplied to the RF amplifier 23. The RF amplifier 23 extracts
a focus error signal or tracking error signal from the output
of the optical pickup 21, then supplies the extracted signal
to the focus-tracking control circuit/feed motor control
circuit 24 as well as supplies an amplified RF signal to the
level slice-PLL circuit 25,

The level slice-PLL circuit 25 can obtain an EFM (Eight
to Fourteen Modulation) signal which is obtained by binarizing
the RF signal, and simultaneously generates a PLL (Phase Locked
Loop) ¢lock which is synchronized with the EFM signal to read
this EFM signal.

The EFM signal obtained by binarizing the RF signal by
the level slice-PLL circuit 25 is supplied to the CD gignal
processing circuit 26. In addition, the PLL clock is supplied

to the CD signal processing circuit 26 and the selector 8.

The CD signal processing circuit 26 detects the



signal which are detected by the CD signal processing circuit 26. Nunera

9 .denotes a RAM Nuneral 13 denotes an interpolation circuit for supplying
an audio signal. Nuneral 15 denotes ajl@ A converter for supplying output
data fromthe interpolation circuit 13. Nuneral 15a denotes a LPF
(lowpass filter) for outputting a playback audio signal from the DA
converter 15 to outside. Further, nuneral 14 denotes a CD ROM signa
processing circuit for supplying CD-ROM data. Nuneral 10 denotes a clock

D17- SHAEH S 01 2 4 OL 0 RUE RYWRILNG £a thel b (H M) A He Cﬂl%kch&!'f'Heré‘hd” .
of “rotating

denotes a CAV control circuit for generating a drive signha

the di sCpE@rmd sipard Rof'dibest QbmblRlatMiPo 2! the Gatk? 2iMhehy {EnOte

sel ectors. The operation of the so-constructed disc playbacK System

; " : tati | oci . . . 5|

descri bea it er o ShcaepoCpHS, faty” fton the WelHHaed aftalabd | o
Radi 0 F : : . . h i oal

bl ckup 21 EPTH TRETML LRAC M oY RGPt oY b0 AR O
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p 21, pl xtracted si‘gna

the optical picku then“supplies the e
synchronization signal which are detected by the CD signal

a ISR zat i on signal of a CD and a2¢Hfr 45968 (h2F:38/88) | SY/EEEGIRLEBDP 2
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processing circuit 26 are supplied to the CLV motor control
circuit 11. Further, data are written in the RAM 9 using the
PLL clock as othexr main data.

The data correction process is carried out by reading data
from the RAM 9 with reference to the clock supplied by the
selector 8. At this time, in the case of playback under CAV
contrel, the correction process is carried out using a playback
PLL clock output by the level slice-PLL circuit 25, and in the
case of playback under CLV control, the correction process is
carried out using the X'TAL (crystal) clock output by the clock

generator 10. Then, the data which have been subjected to the

correction process are supplied to the interpolation circuit
13 or the CD-ROM signal processing circuit 14 via the selector
12.

The switching between CAV and CLV is performed in
accordance with an audio/ROM switching instruction signal
output by the system controller 6. In the case of audio, the
CLV playback is carried out, and in the case of CD-ROM, the CAV

playback is carried out.
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wel|l as supplies an anplified RF signal to the |evel slice-PLL circuit 25.
The |l evel slice-PLL circuit 25 can obtain an EFM (Eight to Fourteen

Modul ation) signal which is obtained bygbinarizing the RF signal, and

si mul t aneously generates a PLL (Phase Locked Loop) clock which is
synchroni zed with the EFMsignal to read this EFM signal. The EFM
signal obtained by binarizing the RF signal by the level slice-PLL circuit
25 is supplied to the CD signal processing circuit 26. In addition, the

PLL clock is swpgldwitchindg dE €he SNl tdr 8CHS pletd oimed!ih M rghdde
sel ector 8. The CD signal processing circuit 26 detects the

-18- wi¥RcBhenadaibPRop sWatchfinghenSbrueeiont Beghhl 6heplit Bpcthe
perforns separation or EFM denodul ati on of the data. Then, it extracts

only SUbng@l@md@b%tfrrdlfméf'% Jdempduisatied it @ me@wrﬂneesc A, b Eede

data to the systemcontroller 6. The synchronization signal of the CD and

the corrggipat bydfhe LK g@n@d&ﬁ Si @RAHedRin Bt RIS Rynd e CD

signal processing circuit 26 are supplied to the CLV notor control

circuit 1iqiGatidieanddd), a %rdeswilebt:%nth@ phgyBAMKOPHS] @Bo&ﬂeouf’ﬂ}ﬁt %f’Ck as

ot her mai n data. he data correction process i's carried out

readi ng dgkalevel Sllce—PLL circuit 25 when the instruction 51gna1
indicates a CD-ROM, to be supplied to the CD signal processing
circuit 26.

The switching of the selector 12 is performed in
accordance with the audio/ROM switching instruction signal
output by the system controller 6. The selector 12 supplies
data to the interpolation circuit 13 when the instruction signal
indicates audio, and supplies data to the CD-ROM signal
processing circuit 14 when the signal indicates a CD-ROM.

Oonly when an error flag is included in the data, the
interpolation circuit 13 performs the interpolation of the data,
and supplies the output to the D/A converter 15. The D/A
converter 15 converts the data from digital into analog, and
outputs a playback audio signal through the LPF (low-pass
filter) 15a.

The CLV motor control circuit 11 compares the frequencies
and phases of the synchronization signal of the CD and the
correction frame synchronization signal, extracts error

components, and generates a drive signal of the disc motor 16

to be supplied to the selector 17. To be more specific, the
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this time, in the case of playback under CAV control, the correction
process is carried out using a playback PLL clock output by the |evel
slice-PLL circuit 25, and in the casg@f playback under CLV control, the
correction process is carried out using the X TAL (crystal) clock out put
by the clock generator 10. Then, the data which have been subjected to the
correction process are supplied to the interpolation circuit 13 or the

CD- ROM si gnal processing circuit 14 via the selector 12. The

SWi t Chi NELPEhIESR LWt 28T Lldeh $t PET TPl éd +1RC G edpiisife 1éd R taldi o/ ROM
swtching instruction signal output by the systemcontroller 6. In the

case of gngies bitetnelY .RIANEBRC kD SsPddéhtohli oot ioANdibhalhanaasfeof CD- ROV
the CAV " playback is carried out. -19-

The sw tghsgoxal EBereehtaUd tihns AMERFORIZ40i86C014ARGE W th the
audi o/ ROM swi t ching instruction signal output by the “systemcontroller 6.

The sel ector %ﬁé!@ﬁlﬁohhﬁﬁéhﬁ'— (iJoné%stt? (r)aﬁraaéiﬁe 4§¢§£Jt%%ﬁﬁgerator 10

when the instruction signal ” indifcates audi o, and sele e playback PLL
i cat caP SRR P E E oM eREb S LUy £ £am P IREH A £ dii it <1 0Nl
gnal processing
descrambling, and executes a correction process for CD~-ROM data
and control on writing or reading of data into the buffer memory
18. The CD-ROM synchronization signal detection and the CD~ROM
data descrambling are carried out using the clock supplied by
the selector 8. Further, the data correction process and the
control on the reading or writing of data into the buffer memoxry
18 are executed using the clock supplied by the clock generator
10. Then, the data read from the buffer memory 18 are
transferred to a host computer as an external device through
the interface control circuit 19. At this time, the writable
area in the buffer memory 18 is detected and supplied to the
system controller 6.

The interface control circuit 19 executes a communication
control relating to interface such as transmission/receipt of
an operation command and transmission/receipt of data to/from
the host computer. The operation command is
transmitted/received between the system controller 6 and the
host computer via the interface contrxol circuit 19.

Next, the CAV control circuit 27 generates a drive signal

for rotating the disc motor 16 at a prescribed rotation
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accordance with the audi o/ ROM switching instruction signal output by the
systemcontroller 6. The selector 12 supplies data to the interpolation
circuit 13 when the instruction signalkaiindi cates audi o, and supplies data
to the CD-ROM signal processing circuit 14 when the signal indicates a

CD- ROM Only when an error flag is included in the data, the
interpolation circuit 13 perforns the interpolation of the data, and
supplies the output to the DA converter 15. The D)A converter 15 converts

the dat acbn@oriiigid b e 0cabeliey, réfdrefbbtilue, Erayneismalstecsignal
through the LPF (lowpass filter) 15a. The CLV notor control

circuit %ﬁl@@@ﬁf&inéaefféﬁw&hﬁé ntvlr PRaSES the YERoBY RN ONGZF@hEEN
si gnal the CD and the correction frane synchronization signal, extracts

error  CoERYRCBLPpp1aRY %W%h@tﬁﬁximﬁfn' Y¥818£98 |d@hh'ﬂ€18hsélﬁ8ﬁﬂt 1%, to be
supplied to the s€elector . be nore specific, th

- 20- HeV @i a t [ 11sC F f usid &soAangly t he
phases of the 7.35 % %%iggn%ﬁggﬁllz%fsl gﬁpgllgﬁglt hr'a(?l)ndtrﬁe 7. %FSO KHz

correction fraﬁﬁrﬁ@@reﬂgm%ﬂwflcmm 27TE€0§Q5R9YE%@E@£most

processing circult 14 perfor tection CD- ROM synchroni zati on from

CD- ROM datia At ddfee radius address on the information disc 2 which
has ever been accessed, then in cases where a method for setting
this address as the maximum velocity of the system is adopted,
compares the rpm detection pulse obtained from the disc¢ motor
16, with the velocity reference value supplied by the maximum
velocity definition circuit 22 when the outermost circumference
address value is changed, and supplies a read inhibition signal
to the system controller 6 until the disc has a velocity which
is equal to or lower than the target velocity.

The switching of the selector 17 1is performed in
accordance with the audio/ROM switching instruction signal
output by the system controller 6. The selector 17 selects the
output of the CLV molor control circuit 11 when the instruction
signal indicates audio, and selects the output of the CAV
control circuit 27 when the signal indicates a CD-ROM, to be
supplied to the disc motor 16.

The system controller 6 executes a search or operation
control of the whole CD-ROM such as ON/OFF control of the

operation of each circuit. Further, the system controller 6

generates the audio/ROM switching instruction signal from sub
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control on witing or reading of data into the buffer nmenory 18. The

CD- ROM synchroni zati on signal detection and the CD-ROM data descranbling
are carried out using the clock suppl+gg-by the selector 8. Further, the
data correction process and the control on the reading or witing of data
i-nto the buffer nmenory 18 are executed using the clock supplied by the

cl ock generator 10. Then, the data read fromthe buffer nmenory 18 are
transferred to a host conputer as an external device through the interface

control ebdeudatidwhilcH Nifvé ib®entdeémpiulabkd bgr¢he D Bednudf er menory
18 is detected and supplied to the systemcontroller 6. The

i nterfacpreeessdngciitidilitl 266xandt e6ppliesninechisoructiohroigngl atong to
i nterface such as transm ssion/receipt of an operation command and

transm sgheni &¢eti P1ieb-dataci pchhnenystdied sl seQtior’s sThez0ggaai7 on
command is transmtted/received between the systemcontroller 6 and the

host conpHbaeaiah ik i fAce 1GRalr bb stipiauidd €8 the focusNagtackheg CAV
control circuit 27 generates a drive signal for rotating the disc notor 16

at a pregshiked QlirRdy XY feed motor control circuit 24. - 21-

conformng to the velocity reference value, froma rpmdetection pulse

obtai ned from phge¢hsd £t OhtA0ndRg L 1418LA v¥1681 ey AP track pitch
of the information disc in the so-constructed CAV playback
system for CD-ROM is described with reference to figure 2.

Initially, when the information disc 2 is loaded into the
disc playback system, the optical pickup 21 is forcefully
transported from the program start position of the information
disc 2 toward the inner radius by one track. The optical pickup
21 counts the playback frame synchronization signal until it
detects the program start position again, whereby the linear
velocity of the information disc 2 can be obtained. There are
various methods other than this for obtaining the linear
velocity of the information disc.
Next, to obtain the track pitch of the information disc

2, a method for compensating the track pitch with respect to
the standard maximum value (1.7 um) with actually playing back
data is adopted in this second embodiment. To bemore specific,
for example the disc rotation velocity calculated from the
linear velocity of the information disc 2 when the information

disc 2 is rotated at a prescribed rpm, the innermost radius of

the disc and the standard maximum value of the track pitech (1.7
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generated drive signal is supplied to the sel ector

CAV control circuit 27 stores the outernost C|rcunference radlus address
on the information disc 2 which has e28r been accessed, then in cases
where a nmethod for setting this address as the maxi numvelocity of the
systemis adopted, conpares the rpmdetection pul se obtained fromthe disc
notor 16, with the velocity reference val ue supplied by the maxi mum
velocity definition circuit 22 when the outernost circunference address
val ue i spohahgausedras sheplindsialreatiuendf hitte dissi gohhtion vékosysyem
controller 6 until the disc has a velocity which is equal to or |ower than
t he targ&hergl ddid yplayback Fekoeitychitng afertthairsalditess Idan sbeer f or med
in accordance with the audi o/ ROM switching instruction signal output by

t he syst emlewliatdd €xrom theeiattealovalueset adies rotation peloehtyhendlV
notor control circuit 11 when the instruction signal indicates audio, and

sel ects the vullpet offthde Gk pdaritr.ol MeineCBpbcdtivhanyt,hensi gaehratdi cat es
a CD-ROM to be supplied to the disc notor 16. The system

control | erazkexeicidlescsn sper ébtainegebyt measuadiid @dhofddte yéad engD ROM
such as OV OFF control of the operation of each circuit. Further, the

fs?/gtmersnug«)&uro@lw vherd &i1e¥ alfifa 1410 k04 RGM §é\aa chiRén | é@ﬁﬁaﬁlhentﬁégnal
data reading velocity with the calculated playback velocity,
and compensating the track pitch by the addition or subtraction
on the basis of the difference of these velocities. The data
reading velocity can be easily obtained, for example, by
counting the playback PLL clock which is output by the level
slice-PLL circuit 25, without using special hardware.

The rotation velocity of the information disc 2 is decided
using the linear velocity and track pitch calculated as
described above, and a control reference value of the rotation
velocity of the information disc 2 is set in the maximum velocity
definition circuit 22.

Next, the method for calculating the rotation velocity
of the disc is described in detail.

Initially, the radius position (r,.,) of the information
disc 2 at the time of the maximum velocity in the disc playback
system is calculated using the following eéuation:

Equation (1)

7 lr .2 = Ry?) _YV,ap

Tp ADunii‘.

aend




cdB&M JRFHihi ch have been denodul at ed 090 N6 DT 2P T RS B 7
S circurt 2

26, and supplies the instruction signal to the |evel I ce-

and the selectors 8, 12 and 17. The search instructionsignal is supplied
to the focus- tracking control circuidysfeed notor control circuit 24.

A nmethod for obtaining the |inear velocity and track pitch of the

I nformation disc in the so-constructed CAV pl ayback systemfor CD-ROMi s
described with reference to figure 2. Initially, when the
information disc 2 is |oaded into the disc playback system the optical

pickup 21 is forcefully transport program start position of the
information disc 2 toward ghe inézg—iggﬁgéggg one track. The opti cal

pi ckup 21 counts the playbacﬁ friame sye@¥heni zation signal until it
detects the program start position again, whereby the linear velocity of

the informationnditite 2ueare kepliadne®, TBeaf hferiasiovradivishedstakher
than this for obtaining the Iitnear velocity of the information disc.

Next, to rel¥crd dfea tihadheiinad @iat i ¥y MGALH 3¢ aZreddiEkRB8enl O
conpensating the track pitch with respect to the standard maxi mum val ue

(1.7 [errfrdm WHd ednddtds péﬁai@go@@ﬁo.d@hﬁ is ffeptgdel B!fhbﬁﬁﬁléﬂ d

enbodi nent. Tobenore specific, or exanple the disc rotation velocCity

cal cul at ed {gomeihek biBes!, Al oCkkYaphaddiednbaniR! i R disa izn"%"aﬂi he
informati6n disc 2 1S rotated st a prescribed rpm tﬁe | nnernost radi us of
the di sc gk {15 s{andRe deq8gi JEMeyfl UgpOl 18eahr 288-855CHalke’0r the
information disc 2 at the time of the maximum velocity, and v,
is the linear velocity of the information disc 2.
For setting the address value AD, , on the information disc
2 at the time of the maximum velocity in the disc playback system,
there are following methods. For example, a method of using
the standard maximum recording time, a method of using the
maximum time in the data record area read from TOC information,
or a method of storing the outermost ¢ircumference address on
the information disc 2 which has ever been accessed and using
the stored address as the maximum velocity in the system can
be used.
Then, the maximum playback velocity rate (DR,,) in the
system is obtained from the calculated r,, using the following

equation, and further the rotation velocity V,_ of the

rpm
information disc 2 is obtained from values of r,, and DR,,.

Equation (2)

max vl 60



_-——

¥ ?ﬂ%ﬁ%&’ﬁ [err]m is used as the)(0nk 4E258 (ke 1ué)/ER21: A%/ IE@ES8 0388832 Snlb
velocity. Then, the playback velocity at a certain address can be
calculated fromthe initial value of the rotation velocity and t he
val ue of the track pitch. Mire specifLE | Iy, the accurate track
pitch can be obtained by neasuring the data reading vel ocity when
the data are actually read, then conparing the data reading velocity
with the cal cul ated pl ayback vel ocity, and conpensating the track
pitch by the addition or subtraction on the basis of the difference
of these velocities. The data . reading velocity can be easily
obt ai ned, for exanple, by v =Cﬂﬂﬂﬁﬂﬂithe pl ayback PLL cl ock which is
out put by the | evel sl fe- PLR g f,cuit 25, without using speci al

har dwar e. The rotation velocity of the information disc 2 is

g::s:i:??ged ?boxé&éfﬁgté@?%%??%?éﬁé e aifc st e B iR For el e Uiel®
et i 1 ey B (g VL8 hEEn 1 o Bhandy BERBRICRHE AR B Y g e

rotation Qci,t of the disc is described in detail
Initiall?%%bﬁglﬁéhius position (r[err]) of the information disc 2 at

e o g B o hiEeS o o a6 LA pion BEGR 1
rotation velocity of the information disc 2 is described.
For example, when the address value at the maximum
velocity is assumed that AD_, = 60:00:00(= 3600s), the linear
velocity of the information disc 2 is assumed that Vv, = 1.3 m/s,
the maximum velocity of the system is assumed that DR,,, = 32x
velocity, the rotation velocity is calculated in this way.
Initially, the radius position r,, at 60:00:00 is
calculated using the value of 1.6 um as the standard track pitch
in accordance with the Equation (1):
Loy = (0.0249%+1.6%x107°%1.3%x3600/7 )Y = 0.0548 m
Then, when the obtained value of r,, is substituted into
Equation (2), the rotation velocity of the information disc 2
is:

V. = (60x32x1.3)/(277x0.0548) = 7249 rpm

Tpm
When the actual track pitch is 1.5 pm as the standaxd
minimum value, the radius positionr,,, is obtained in accordance
with Bquation (1).
Yoax = (0.0249°41.5%x107°x1,.3x3600/77 )% = 0.0534 m

When the obtained value of r,, is substituted into
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radi us ot the record area in the information disc 2 (which is

al ready known fromthe standards and 0.02490.002min the case of

CD- ROV, Tis atrack pitch, ADbgrr] is an address val ue included in
a unit time (75 in the case of ), AD[err] is an address val ue of

t he i nformation disc 2 at the tinme of the maxi numvel ocity, and
V[err] is the linear velocity of the information disc 2.

For setting the address value ADJerr] on the information disc 2 at

the ti ”eE%hattli%nm?’ing”%\éeﬂ:BEiaEXnin”vteﬁ%c(iiﬁzco@ 2bagkrsyaheTbn disc 2there
are follow ng nethods. For exanple, a nethdd of using the standard

maxi mum ggcording tinme, a nmethod of using the maxi numtime in the
data-record area read from TOC i nformation, or a nmethod of storing

t he out er nost ci‘;cun_te(éﬁ)ggagﬁiggszﬁzgpxofHSB%Ptb_eaitlggorn%\tion di sc 2 which
S e a

= = r .
has ever been accessed ore dré’ss as the maxi mnum

s ever been. red4ddrs .

bl ayback vel ook Py tRErd (L9 7EHAE Erack pisep de, TN3pm B8 T TN
| cul Is | 1 o : | an, d :

ot at | onbyaraard, R JR1ER, eHE aciup pofEhOL, 35%bbathEn 1°,

val ues oL Jlelfn A4 Sdlavion (1)EuaION (2)

T, = {0.0249%+1.7x10"°x1.3x3600/7)"? = 0.0561 m

max

Then, the obtained value of r,,, is substituted into
Equation (2), the rotation velocity of the information disc 2
is:

Vom = (60x32x1,3)/(277x0.056)1) = 7081 rpm

rpm

In this embodiment, since the value of the track pitch
is unknown at first, it is required to set the maximum velocity
by using the standard maximum value of the track pitch, i.e.,
1.7 um, so as not to exceed the capability of the system.
Further, from the above calculation example, in a case where
the track piteh is set at 1.7 pym and the rotation velocity is
set at 7081 rpm, the playback velocity at 60:00:00 is 31.25x
(31.25 times faster) velocity when the actual track pitch is
1.6 um, and 30.46x velocity when the actual track pitch is 1.5
ym, whereby the maximum playback velocity is reduced about 5%
at the maximum.

Next, the information disc is played back, and when the

halfway address is AD,,, = 20:00:00 (=1200s) and the track pitch

is 1.7 um, the radius position r, 6 at this address is 0.0383m
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Here, the value of V[err] is set so as not exceed the upper limt
of the value which is normally restricted in the mechani sm

Next, an exanple of the practical calcghation of the rotation
velocity of the information disc 2 is described. For exanpl e,
when t he address val ue at the nmaxi num vel ocity is assuned that

AD[ err] = 60:00(= 3600s), the |inear velocity of the information
disc 2 is assuned that V[err]= 1.3 m's, t he maxi num vel ocity of the

system i gnaag¢dRdadnd WP EGhatidaX (1), and ¥BeOgbtitibRevevbatit9nor
velocity is calculated in this way. Initially, the radius

posi ti onthleeldrls catieh Oy (3 Q%(xﬁ Sin accord&mtéUyatBOEyahB8ohhe2yal Ueneh, 1. 6
[err]mas the standard track pitch i n accordance with the Equation

(1): the playback r\E@Iél_Jr:]iEy( fr02fYke el 1&xIddw@{ided - Sxapopéerr])[err]

= 0.0548 m en, when the obtained value of r[err] is

substit U_tf%tilid%}ingzzquatio'%ﬂwﬁi&ﬁms( ébt.alifdd By dd My EiPEuutalon p2) .
i nformation disc IS : vierr] =

(60x32x1£§ﬁ{ 8 r .0548) = 7249 rpm When the actual track
pitch is 1.§&%é?¥]¢?gs t he standard

When the above numeric values are substituted into

Equation (3), the calculative playback velocity is:
DR,.. = 27rx0,0383x7081/(60x1.3) = 21.8x velocity

When the actual playback velocity is, for example, 21.1x
velocity, the actual track pitch can be calculated as follows.
Initially, the actual radius position is obtained in accordance
with the following equation which is obtained by deforming
Equation (2).

Equation (4)

* 2rv_ .

From this equation,
Tonx = (60%21.1%1.3)/(27xx7081) = 0.0370 m
Then, the track pitch is obtained in accordance with the
following equation which is obtained by deforming Equation (1).
Equation (5)
3

2 2
Tp = T Tax” = R ADunje
ViADgng
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with Eguation (1). rlerr] =
(0-02492+1. 5X10[ err] x1. 3x3600/[err])[err] = 0.0534 m When t he
obtai ned value of r[err] is substitutegs-nto

- 26- Equation (2), the rotation velocity of the information disc 2 is:
Vierr] = (60x32x1.3)/(2[err]x0.0534) = 7439 rpm Furt her, when the

actual track pitchis 1.7 [err]mas the standard nmaxi num val ue, the radi um
position r[err] is obtained in accordance with Equation (1).

rierr] =WiGeA9Prd . Rgd@fdon] X5.)3x3600/[err])[err] = 0.0561 m Then,
the obtained value of r[err] is substituted into Equation (2), the

rotation vel Ocitsr.‘pof=7tkle.baﬁoFmtbmmsﬂjﬁpl.stimo% = 1.51 Mmerr] =
(60x32x1.3)/(2[err]x0.0561) = 7081 rpm In this enbodi nent, since the

val ue of the tHawevsrchwhés thknosadeutfaddteskt iEsnégguthedpbsigebnt he
maxi mum vel ocity by using the standard maxi num val ue of the track pitch,

i.e., 1lof therimegoradins] titewxdecd gdvs CRPRDLY itthatihlheat¥alaled
Further, fromthe above cal cul ati on exanple, in a case where the track

pitch is veliuatofl.thé et¥idk e%ﬁpéhenaet at18Pquekeeby | BhesEodk, /{fénr PM
the pl ayback velocity at 60:00:00 is 31.25x

the reference valuc of the velocity control of the disc motor
16 is decided on the basis of this track pitch value, there is
a risk that the rotation velocity of the information disec 2
exceeds the maximum velocity in the system when reading data
in the position of the outermost circumference radius. Thus,
it is preferable to obtain the value of the rotation velocity
of the information disc 2 with making a compensation by using
a value obtained by multiplying the difference between the
theoretically calculated track pitch and the track pitch of the
information disc 2 which is being played back now by a
predetermined compensation coefficient, as a compensation
value for the actual track pitch. To be more specific, for
example, when the track pitch obtained at the first access is
1.51 um and the track pitch used for setting the rotation
velocity of the disc motor 16 is 1.7 um, the rotation velocity
of the information disc 2 is re-decided using a value which is
obtained by making compensation with half of the difference
between these track pitches, i.e., Tp=1.605 um. That is, from

Equations (1) and (2), the rotation velocity is:

Toax = (0.0249%+1,605%x10°x1.3x3600/77)Y? = 0.0549 m
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and 30.46x velocity when the actual track pitchis 1.5 wher eby t

maxi mum pl ayback vel ocity is reduced about 5% at the ﬁHXIﬁUﬁ] hbxt
the information disc is played back, amnd.when the halfway address is

AD[ err]= 20:00:00 (=1200s) and the track pitch is 1.7 [err]m the radius
position r[err] at this address is 0.0383m

-27- i n accordance with Equation (1), and the rotation velocity of
the disc is 7081 rpmin accordance with Equation (2). Then, t he

pl ayback vel ocity, at =t NE3xBhRR i39 /qutﬁlxr@e@5f4r9c3m=1 W36 rpmfoI | owi ng
Equati on whi ch i sT0bt ai ned by deforn1ng Equation (2). Equation (3)

[err] Heteemd e Py MAREHGCcYAPbBasations WAt tHied dMtehe
Equation (3), the cal cul ative playback velocity is: DR[err] =

2[ er r ] X0 Q¥R (@Qﬁﬂteéh fh%lt%c\kelpledénés at eaenaédesact#ak pl ayback

velocity is, for exanple, : vel ocity, the actual track pitch can
be cal culoafas rhsd Walllya s gzadu?%ﬂt{té&Wé‘rgiH@ Bkl tEadi w1 POYL £AR 1S
Wi

obt ai ned i n accordance he follow ng equati on which is obtained
by defor gaex pitelquation (2). Equation (4)

Or, another method is adopted for making compensation by
weighting a compensation coefficient according to a distance
from the address at which the maximum velocity is obtained, in
view of the fact that the maximum playback velocity can be set
more accurately at a position on the information disc 2 nearer
to the address at which the set maximum velocity is obtained.
To be more specific, for example, the compensation coefficient
at the address where the maximum velocity is obtained is set
at 100%, the compensation coefficient is set at 0~100% according
to the address position, and then the compensation is made by
multiplying the compensation value of the calculated track
pitch, by the compensation coefficient. In the above-
mentioned embodiment, since the address at which the maximum
velocity is obtained is 60:00:00 and the address at which the
reading of data has been performed is 20:00:00, the compensation
is made with 33.33% of the difference between the track pitch
values at that time, i.e., 1.7 um and 1.51 um.

Tp = 1.7+(1.51-1.7)x0.3333 = 1.637 pum
Then, by using the value of Tp, the rotation velocity of the

information disc 2 is compensated using Equations (1) and (2).
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OxZ1.1x1.

3)/(2[err]x7081) = 0.0370 m Then, the track pitch is
obtained in accordance with the foll owi ng equati on which is obtained
‘by deform ng Equation (1). Equq&i&p (5) [err]
- 28- When usi ng Equation (5), Tp
=[err] (0.0370[err]-0.02492)/(1.3x1200) = 1.51 [err]m However, when

the readout address is near the position of the inner radius, there is a
possibility that the calculated value of the track pitch has a | arge

error. Therefore, when  the ference val pe,o val,pcit ol of the
disc notor 16 ifs'”déci(c?e‘dﬁo‘lngztgﬁé 6@2’5’3 0 o’fft%’fis{)ﬁggk) pl)i t"ch&/'va %ﬁe;{ Phere is

isk that th tati [ ' tl di 2 ds th
et mum vel oci £ e 3 HEC e Wehe metin S8R BLR 7 PHar KBMposi 1 on of he
out er nos Lr rence . radj us., Th L 1 ferable obt ai e val ue
of the r%%%%i%ﬁngg ocﬁﬁfhéﬁ’tﬂﬂfqtﬁﬁﬁrééT%%ngégégﬂ gftwgﬁgk?%g%%ég}
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the value and further when the access is made to a position nearer
the address of the maximum velocity in the system which is
supposed to be more accurate, the maximum playback velocity of
the system can be attained earlier.

There are various track pitch compensation methods other
than these, while when the compensation is made so that the data
playback velocity at the address of the maximum velocity of the
system on the information disc 2 becomes closer to the maximum
velocity of the system, the same effects are obtained.

On the other hand, the prescribed amount of error is
permitted also in the innermost radius of the information disc
2. When comparing the playback velocities at the address of
60:00:00, for example, in a case where the minimum radius is
0.0247m and in a case where the maximum radius is 0,.0251m, the
radius position when the rpm of the information disc 2 is 7081
rpm and the track pitch is 1.7 uym in the case of the minimum
radius is obtained from Equation (1).

Tpax = (0.0249°+1,.7x107°x1.3%x3600/7 )" = 0.05605 m
Then, from Equation (3),
DRy = (27T%x0.05605x7081)/(60x1.3) = 31.97x velocity

In the case of the maximum radius, from Equation (1),
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conpensation coefficient, as a conpensation value for the actual track
pitch. To be nore specific, for exanple, when the track pitch obtained at
the first access is 1.51 [err]mand 43ib-track pitch used for setting the
rotation velocity of the disc nmotor 16 is 1.7 [err]m the rotation

vel ocity of the information disc 2 is re-decided using a value which is
obt ai ned by naki ng conpensation with half of the difference between these
track pitches, i.e., Tp = 1.605 [err]m That is, from Equations (1) and
(2), the rotatian ved qud 1028 F+1.7x10°x1[B%3606/7 )"/ = 0.05624 m

X

(0.02492+1.605x16Terr]x1.3x3600/[err])[err] = 0.0549 m
-29- Then, Ir¥meBguatid@Ox@2x1.3)/(2[err]x0.0549) = 7236 rpm
Herei nafter, by maki ng conpensation with half of the difference between

the track pitchas at eaciraacass24r0e PPl psoed, 33l #e3is 08kadedldaity
converging to the true value of the track pitch. O, anot her net hod

i s adopteHef @i fFeltien@ < YPatsatip Daybyck Wweelbtinges denpepseixinmtosgf fici ent
according to a distance fromthe address at which the maxi numvelocity is

obtai nedo.BB% witewh®f nidieintdctaidaitt pe aagsé?mﬁgab_a@&@hg\eelmiémmn be
set nore accurately at a position on the information disc 2 nearer to the
address at whi ghehh@£sehepiIMIME} Qfdd ut&d OPi AkSedvelocity or
innermost radius of the information disc 2 has an error, because
the actual data reading velocity is measured, the rotation
velocity of the information disc 2 can finally be the maximum
velocity of the system at the outermost circumference position
in the data area.

In this second embodiment, the value of the track pitch
is compensated. However, the same effects are obtained when
the compensation is made by calculating the required rotation
velocity of the disc directly from the address and playback
velocity at which the playback is now being performed. 1In
addition, also when the above value is multiplied by the
compensation coefficient, the same effects are obtained.

When the accurate track pitch can be measured by the track
pitch measuring means shown in the first embodiment at the
loading of the information disc 2, the rotation velocity of the
information disc 2 can be set by using the measured track pitch
from the beginning. In addition, in order to set the rotation
velocity of the disc more accurately, the above-mentioned

method for compensating the rotation velocity of the disc on
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th

address where the maxi numvelocity is obtained is set at

conpensation coefficient is set at 0-100% according to the address
position, and then the conpensation isapde by nultiplying the
conpensation value of the calculated track pitch, by the conpensation
coefficient. In the above- nentioned enbodi nent, since the address at
whi ch the maxi mum velocity is obtained is 60:00:00 and the address at
whi ch the readingof data has been perforned is 20:00: 00, theconpensation
i s made wilten 128s 38% Dt Hehadiifd=y anciad ainge pi alyiva dx a@mautu;h atv@hues at

that tinme, i.e., 1.7 [errlmand 1.51 [err]m
1. 7+(1. 5kHe HXAyBISR islbe3ng @rddﬁﬁrmﬁwmarbmw%@ﬁbiﬂedval ue of Tp, the
rotation velocity of the information disc I s conpensated using Equations

(1) and (2). "As described above, the disc laybacﬁ()s%stem according =
(0.0249[ err] +1. 637X10[ err] x1. 3x3600/[err] ?err] m

V[err] t(cemaxaeaanMZ[eﬁbbhme@ﬁG%)ompr?l% e A sdarnvehbeigpt hod, when
the conpensation is made at every access, the value is gradually

conver gi niptiect hentneankr &k detldes: sy ﬁntf tihfeah epel bei e ?Céﬁsthé made to
a position nearer the address of the nmaxi numvelocity in the system which

i s supr&mbflﬂabﬂqﬁDaﬂsaCE%ﬁ‘Hethéhﬁlﬂ?ﬁh@k%@i@&@%ﬁjkdéﬁheﬁhhﬁ ﬂ%aﬁtshe

system can be attained earlier. here are various track pitc

conpensatfican dRideAih PMY current playback velocity of the information
disc 2, and previously decides an initial value of the playback
velocity on the basis of the detected linear velocity value,
the standard maximum value of the track pitch and the value of
the maximum radius of the data storage area in which data are
recorded on the information disc, measures the playback
velocity of data cach time when the data on the information disc
2 are read out, and decides the reference value of the velocity
control of the disc motor 16 on the basis of the current rotation
velocity, linear velocity and innermost radius in the data
record area on the information disc 2, the address value at the
maximum playback velocity in the system and the address value
on the information disc at the maximum velocity. Therefore,
no special means for detecting the track pitch is required, and
the value of the maximum radius of the data record area in which
data are recorded on the information disc 2 can be calculated
more inexpensively and more accurately, regardless of the

values of the linear velocity and the track pitch of the

information disc 2. 1In addition, even when the previously
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vel ocity at the address of the maximumvelocity of the systemon t

i nformation disc 2 beconmes closer to the maxi num velocity of the system
the sane effects are obtai ned. -g3t he other hand, the prescribed
anount of error is permtted also in the innernost radius of the
information disc 2. Wien conparing the playback velocities at the address
of 60:00:00, for exanple, in a case where the minimnumradius is 0.0247m
and in a case where the maximumradius is 0.0251m the radius position

when t he meidurfed NenledfovaBbEBydb S&he 18fJPRAt 16AM Bl 2t hes ame&kr8E| Ch IS
1.7 [err]min the case of the mninmm radius is obtained fron1Equat|on

1 9 7 n
O bbo05 mrerhighepplecn labiionn i dnTplLaridadi iy RRObEcadIpt Loty -

(2[err]X%éiiﬁ?ﬁ@&”&ddé¥ﬁin§)tc'@He95%t¥§ﬁ9§ttlecumferéﬁcbhﬁaaiﬁg gk the

maxi mum radi us, from Equation (1), - 31-
(0. 0251[@@@-ﬁhi@dﬁ&éﬁfﬁx4r333600/[err])[err]— 0.05624 m Then, from
Equation (3), DR[ err] (2[err]x0.05624x7081)/(60x1.3) = 32.08x
velocity The gihharance icd hﬁlel RAGEks AL 061 1§ Made ﬁfpﬁeﬁﬂgw.&yg 0. 35%
at the maximumand It is a negligible range of error. Ev I T the

initiall xnessnpedshitien c¥ekeELi¥necorresponding to the ratio between
the address for obtaining the maximum velocity of the system,
and the address at which the playback is being performed, when
the track pitch value is compensated by multiplying the track
pitch value by the compensation coefficient corresponding to
the radius position at which the playback is being performed
or its address value, the address value of the maximum radius
of the data record area in which data are recorded on the
information disc can be calculated more accurately, regardless
of the radius position at which the playback is being performed
or its address value, or the values of the linear velocity or
track pitch of the disc. Therefore, even when the previously
measured linear velocity of the disc has an error, the
high-speed search and high-speed reading can be adaptively
performed according to the outermost c¢ircumference radius of
the data record area.
[Embodiment 3)

Hereinafter, the third embodiment of the present

invention corresponding to Claims 5 and 6 will be described.

Initially, the maximum radius value of the data record
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actual data reading velocity is neasured, the rotation velocity of

i nfformation disc 2 can finally be the maxi mum velocity of the systemzﬂ
the outernost circunference position -gg~the data area. In this
second enbodi nent, the value of the track pitch 1is conpensated. However,
the sanme effects are obtained when the conpensation is nade by cal cul ating
the required rotation velocity of the disc directly fromthe address and
pl ayback velocity at which the playback is now being perforned. In

addi t i onaralasdesheibebei mtdecfvaktio i 8 efond ohbedil¥nttan BeFISHSER&@N
coefficient, the sane effects are obtai ned. When the accurate track

pi t ch cabybe&oltasimy mathddstrack pitch nmeasuring means shown in the
first enbodinment at the I|oading of the information disc 2, the rotation

velocity of thgor rixempad ortibss Ls CamEEhsQt £BY B&t&ﬂc&@%gﬂﬁaaﬁégktraCk
pitch fromthe beginning. In addition, in order to set the rotation

vel oci ty iofforiatlicas resEeraed Usat ehk, 1hheraaQ\i%nmsd)r1ﬁp méBidasle f.or
conpensating the rotation velocity of the disc on

- 32- plikdkulpssisndiud ey aﬂﬂéeﬁsdxakuata%ﬁeplo%x@%{ss\teléﬂédm &h the

pl ayback is being performed can be conbi ned As descrlbe ove t he

di sc pl apbadk {FbBERARRAr £i6 tHO kB8NS EFROS TN rib A T %%Stﬁée
|l i near velocity
maximum radius of the data storage area.

In addition, there is a3 method for providing a storage
means for storing the address information at the outermost
circumference read at each time when the information disc is
played back on the information disc, and using the data record
area at the outermost circumference from the storage means as
the maximum radius.

Further, there is a method for using the standard maximum
record time as the maximum radius of the data record area, and
a method for reading the maximum time in the data record area
in which data are recorded on the information disc and using
the same as the maximum radius of the data record area, and the
like.

As described above, in the disc playback system according
to the third embodiment, the outermost circumference position
of the information disc or the radius at the outermost
¢ircumference address position read from the storage means is

used as the maximum radius of the data storage area. Therefore,

the outermost circumference radius of the addresses which have
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2 and the playback velocity detection neans for detecting the current

pl ayback velocity of the information disc 2, and previously decides an
initial value of the playback velocitgsan the basis of the detected |inear
velocity value, the standard maxi nrum value of the track pitch and the

val ue of the maxi mumradius of the data storage area in which data are
recorded on the information disc, neasures the playback velocity of data
cach time when the data on the information disc 2 are read out, and

deci des tdvey dfesrenacasde® o the Mefeandviosodisol cah boecalsglavedr 16
on the basis of the current rotation velocity, linear velocity and

i nner nosmoraslad@uiratidly gagardieser 6f arAvanueeof iy Mahear dekéc2tyt he
address value at the maximum pl ayback velocity in the system and the

address wH 4gradd plhechnéer #Rki e rdiriGtalon B JEBXi AR ek Okl §N-sgbeqef ore,
no special nmeans for detecting the track pitch is required, and the val ue

of the npddRdR bad thedidhosgeéd FrOil abadhé hadive Dplaraied 66er ded
on the information disc 2 can be calculated nore inexpensively and nore

accur at elasedradpidlas T aldlig-essahidaseOb £t BRel bESFmYSL 0f1 fyumRdrehget r ack

pitch of the information disc 2. In addition, even when the previously

- 33- TRESUE &h [tHE A nFehRFt1dn 0Ais8ewh DERTHES | &Fefl B6eR HAEedBeql M OT,
[Embodiment 4]

Hereinafter, the fourth embodiment of the present
invention corresponding to Claims 7 to 9 will be described with
reference to figure 2.

Figure 2 is a block diagram illustrating a disc playback
system which is applied to a CAV playback system for CD-ROM,
according to the fourth embodiment. The same reference
numerals as those in the second embodiment denote the same or
corresponding elements or operations, and descriptions thereof
are not given here.

In this figure, the information disc 2 on which data are
recorded at constant linear velocity (CLV) is played back by
rotating the disc¢ motor 16 by the CAV method or CLV method. At
this:time, the switching between the CAV method and the CLV
methdd is performed in accordance with the audio/ROM switching
instruction signal which is output from the system controller
6. In the case of audio, the information disc 2 is played back

by the CLV method and in the case of CD-ROM, the information

disc 2 is played back by the CAV method. In addition, when the
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according to the outernost circunference radius of the data record area.
Further, since the conpensation is nade by multiplying the conpensation
coefficient corresponding to the ratioggetween the address for obtaining
the maxi numvelocity of the system and the address at which the playback
l-s being perforned, when the track pitch value is conpensated by

mul tiplying the track pitch value by the conpensation coefficient
corresponding to the radius position at which the playback is being

per f or neg] agbabks 130 Yeasto Mrddithy t 6 38ET eRs L HBHY C a0k alh R bTRX idTWaK adi us
of the data record area in which data are recorded on the information disc

can be Cgbfibkat8dnTei¢RAAURAMIRIY cdrf SR aTe rdfditthdaddifud St i at
whi ch thé playback is being performed or its address value, or the val ues

of the |yae8kivgl ethickdy of ANk @lsembtornesdiscprblisuelire, even when

the previously "nmeasured |linear velocity of the disc has an error, the

hi gh- speed seajg iy 4K 188 -IRARY, Headad nPto R AH3RL f%ybaeﬁrsfﬁm@
ot ord area.

according to the outernost circunference radius o ata re

[ Enbodi mppty ppk fourth "e"ﬂ{b‘?i'd%féarf—! # t?@i%ﬁ?%i&a??’egg&g%gg I.QLtB‘ e%féy@&%ﬁ

I nvention corresponding to

! gi4§i al ¥y the ERY AUEHhEAYI UPn¥abeE-8] the #8L8s"6f% e disc motor 16
can be reduced, thereby reducing the costs and downsizing, and
further the high-speed search can bhe performed.

In addition, the information disc 2 is played back by a
wide-range CLV method having a playback velocity which is equal
to that of the CAV method. Therefore, the loads to the disc
motor 16 can be reduced, thereby reducing the costs and
downsizing, and further the high-speed seaxch can be performed.

Further, the CLV method and the CAV methoed are provided
as the means for playing back the information disc 2, and the

circuit for switching the methods is further included.
Therefore, regardless of the value of the track pitch, the
maximum radius of the data storége area in the information disc
2 can be calculated more accurately, and the high-speed search
and high-speed reading can be performed adaptively according

to the maximum radius of the data storage area.

Industrial Availability
As described above, the disc playback system according

to the present invention relates to a disc playback system [or
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fol |l ow ng net hods. For exanple, there is a nethod for extracting
address information recorded on the-information disc by neans of a

pi ckup, and using the radius at the ouBgrnopst circunference position
obtained fromthe extracted address information as the maxi num radi us of
the data storage area. In addition, there is a nethod for providing
a storage neans for storing the address information at the outernost
circunference read at each tine when the information disc is played back
on the i rfowytrilingisite dAhscugongtiban dallaciagorahd aram alitdiwe théer nost
circunference fromthe storage neans as the maxi mum radi us.

Furt her , miaeimun layteddiodsd e sy nin tiree syetdan eveaxiiminher easkedoffi ae as

t he maxi num radi us of the data record area, and a nethod for reading the
maxi mum disk havihg ddaig feeentdt paeR pitichhi Ched@ifdray eit deoededenalyhe
information disc and using the sane as the maxi mumradi us of the data
record aneaflnthd hethel bke. for realAZiGS@in etk et died helaybacRl ayback
system according to the third enbodi nent, the outernost circunference
positiongyaftdme information disc or the radius at the outernost
circunference address position read fromthe storage neans is used as the
maxi mrum radi us of the data storage area. Therefore, the outernost
circunference radius of the addresses which have
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accurately regardl ess of the values of the linear velocity or track pitc
of the information disc, and the high-speed search and the high-speed
readi ng can be adaptively carried out_zgccording to the address val ue of

t he outernost circunference radius on the information disc which has ever
been accessed. [Enbodi nent 4] Hereinafter, the fourth enbodi nent of
the present invention corresponding to Clains 7 to 9 will be described

with reference to figure 2. Figure 2 is a bIo
illustrating a disc playback systemmiph is applied mﬂﬁ %MI”H! ﬂ’t
systemfor CD-ROM according to the fourth enbodi nent nce
nuneral s as those in the second enbodi nrent denote the sane or

correspondi ng el ements or operations, and descriptions thereof are not

given heje. a disd B gyﬁhékggygieﬁt@%$€§gggﬁblon disc 2 on which data are

recorded at constant | i near velocit IS played back by rotating the

di sc not or byibhep C&%ﬂ@@&@ixﬁ{/f@ﬁéﬁ@ﬂ%mﬂ#oﬁ histd | PBeotdiéq Sy t chi ng

bet ween the CA met hod and the CUC method is perfornmed I n accordance with

the audi %R@le%w;xtaodldtg A8 I GIH ih %é&t@'a%ﬂ@ Fdbd faddtPuta fcfcﬁi%’éﬂ?t system

controller . I'n the case of audio, the information disc 2 is played back

5y the CoYpamish o Rk igh, Uhfos #6Re Ok BDr RV oh1a sk AL I on

a disc motor for rotating the information disc;

a digital signal processing circuit for digitizing the
first information data according to a playback format of the
information disc;

an interface control circuit for transmitting second
information data which are the data digitized by the digital
signai processing circuit, to an external device;

a buffer memory for temporarily containing the second
information data which are requested by the external device via
the interface control circuit;

a linear velocity detection means for detecting a linear
velocity of the information disc; and

a track pitch detection means for detecting a track pitch
of the information disc,

said disc playback system deciding a reference value for
controlling a velocity of the disc motor, on the basis of the
linear velocity detected by the linear velocity detectionmeans,
the track pitch detected by the track pitch detection means,

and a value of a maximum radius of a record area of data which
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- 36- pl ayback is performed by the CLV nethod, a variable clock
generation circuit which can vary the reference val ue of the vel ocity

control of t”mﬂlmﬂ mmwilm' S providgd- As descri bed above,
according to k system of the fourth enbodi nent, the
information disc‘2'is "ol d&yed back by the CAV nethod. Therefore, the |oads
on the disc notor 16 can be reduced, thereby reducing the costs and
downsi zi ng, and further the high-speed search can be perforned. In
addi ti onarehedavmiedhtomntlle stnPormapliapedilsack by a w de-range CLV net hod
havi ng a pl ayback velocity which is equal to that of the CAV nethod.

Therefore, the loads to the disc notor 16 can be reduced, thereby reducing
the costs and downsizing, and further the high-speed search can be

perforned. The dAyd hifraybdek Gystenhed endimhe GA¥rEtphod are provi ded
as the neans for playing back the information disc 2, and the «circuit for

SWi t chi ng t hetmet adeK pitel Wété@ﬁiuﬂeﬂeanghebﬁ@i&%esr gl &g of the
value of the track pitch, the maxinmumradius of the data storage area in

the inf oddsttanizcddet ec? ioa mE&ns ot G1lldRitE VIS aafSt Gh & Ds t Atk bifethe
hi gh- speed search and hi gh-speed readi ng can be perfornmed adaptively

accor di ngickapg,hear@xi mum radi us of the data storage area.
when the information disc is loaded, the motion distance
deteci_:ion means calculates the number of tracks which have been
passed by the pickupwhile the pickup is moving on the data record
area on the information disc for a prescribed time period or
by a prescribed distance, thereby detecting the track pitch of

the information disc.

3. A disc playback system comprising:

a pickup for reading first information data recorded on
an information disc on which data are recorded aL a constant
linear velocity, from the information disc:

a disc motor for rotating the information disc;

a digital signal processing circuit for digitizing the
first information data according to a playback format of the
information disc;

Aan interface control circuit for transmitting second
infofmation data as data which have been digitized by the
digital signal processing circuit, to an external device;

a buffer memory for temporarily containing the second
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according to the present invention relates to a disc playbaék system for
-37- controlling the disc rotation velocity and can obtain the maximm
pl ayback velocity in the system even i-gothe case of a di.s¢.havi.ng .a
different track pitch. Therefore, it i's extrenely useflt‘ﬁi“HﬁiHI“ﬂH"mHm
realizing an efficient disc playback system L L R g

' CLAI M5 1- A disc playback system

-38-

conpri si ng: a pickup for reading first information data recorded on
an 1 nf or natficamat Hen da v ivhicliod fe AR s d By Bhe :EWIANHeviilceeR] a

vel ocity, fromthe information disc; a disc notor for rotating the

i nf or mat itere dirfttérface céntirgilt alirgndal processing circuit for digitizing
the first information data according to a playback format of the

a linear velocity detection means for detecting a linear
velocity of the information dise; and

a playback velocity detection means for detecting a
playback velocity of the information disc during playback of
the information,

said disc playback system

previously deciding an initial value of a reference value
for controlling a velocity of the disc motor on the basis of
the linear velocity detected by the linear velocity detection
means, a standard maximum value of a track pitch of the
infor_mation disc, and a value of the maximum radius of a record
area of data which are recorded on the information disc,

when data are read from the information disc, setting again
the reference value for controlling the velocity of the disc
motor adaptively on the basis of the playback velocity of the
information disc during playback, which is detected by the
playback velocity detection means, the linear velocity detected
by the linear velocity detectionmeans, and a value of an address
at which the playback is being performed, and

deciding the reference value for controlling the velocity

of the disc motor.

4. The disc playback system of Claim 3 wherein
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second |nforrrat|on data which are the data digitized by the digital

signal processing circuit, to an external device; a buffer menory for
tenporarily c ond I nfprimti on data which are requested by
t he external "m EEM nterface control circuit; a |linear

vel ocity dete etectlng a linear velocity of the

i nformation disc; and a track pitch detection nmeans for detecting a
track pitch of the information di sc, sai d disc playback system

deci ding a retpeepegeyahue fiﬁllueCQBtrf ebhitie 13 iR} atid wedfoditey &St or,

on the basis of the Ilinear velocity detected by the linear velocity

det ecti ogigBafistort i opddkindd,ch detected by the track pitch detection
nmeans, and a value of a maximumradius of a record area of data which

FROM when tR&CréfEPEASH GQlﬁBebefﬂEémJéMbﬂt]ﬁCcontrol is set The
di sc playback systemof Caim1 wherein e track pitch

det ect i 0ggqRAN ¥ AERANYES c@mwds%mn by mll €1 fngl%%cihszelarm&@r
detecting a notion di stance of pi ckup, and
of the motor velocity control reference value, by a compensation
coefficient corresponding to a ratio between a radius position
at which the information disc is being played back or an address

value thereof, and the value of the maximum radius of the data

record area or an address value thereof.

5. The disc playback system of any of Claims 1, 3 and 4
extracting address information concerning the information disc
which is stored in a disc start position, from the first
information data, and using a value of a radius in a maximum
circumference position obtained by the address information, as
the value of the maximum radius of the record area of data which

are recorded on the information disc.

6. The disc playback system of any of Claims 1, 3 and 4
comprising a storage means for containing address information
of the outermost circumference among already read address
information on the information disc, and

using a radius of an address position of the outermost
circumference, read from the storage means, as the value of the

maximum radius of the record area of data which are recorded
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nmeans cal cul ates the nunber of tracks whi ch have been passed

pi ckup while the pickup is noving on the data record area on the
information disc for a prescribed tinegperiod or by a prescri bed

di stance, thereby detecting the track pitch of the information disc.
3. A disc playback system conpri sing: a pickup for reading

first information data recorded on an informti dat a
are recorded aL a constant | i near velocity, fromllms m MI Im

di sc; on the inforRSELIIRt@{séOr rotating the information usm s

a digital signal processing circuit for digitizing the first

i nformati on data according to a playback format of the i nformati on
di sc; an interface control circuit for transmtting second

i nformatizon daha a3 s¢aba atk BPLe HESE thvtatsZéﬂamst Pero sawrb%%gét al

Si gnal pr ocessi ng circurt, to an exter nal I Cée,;

menmory for te@m@%aigd/ﬁgggfuég %Q@s§econd information data
whi ch are requested by the external device via the interface control

circuit; Q}'Hné@r?&'ﬁﬂg@féf%é?&c%?@scﬁ%r@‘f M2 gdear

veIOC|ty of the |nfornat|on
rotatlng the information disc at a constant angular velocity.

8. The disc playback system of any of Claims 1 to 6 wherein
the disc motor comprises:

a CLV (Constant Linear Velocity) control circuit for
rotating the information disc at a constant linear velocity,
and a variable clock generation circuit which can vary a
comparison c¢lock supplied to the CLV contreol circuit on the
basis of the reference value for controlling the velocity of

the disc motor.

9. The disc playback system of any of Claims 1 to 6 wherein
the disc motor comprises:

a first rotation control means for rotating the
information disc at a constant angular velocity, a second
rotation control means for rotating the information disc at a
constant linear velocity, and a switch circuit for switching
the first rotation control means and the second rotation control

means.
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the i'ntormation disc during playback of the information, sai d disc
pl ayback system previously deciding an initial value of a reference
“value for controlling a velocity of the disc notor on the basis of the

| inear velocity detected by the linear"velocity detection neans, a
standard nmaxi mum val ue of a track pitch of the information disc, and a

val ue of the maxi numradius of a record area of data which are recorded on
the information disc, when data are read fromthe information disc,
setting again the reference val ue EQE @atrolling the velocity of the disc
not or adaptively on the basis of tﬁe plrayback velocity of the information
di sc during playback, which is detected by the playback velocity detection
means, the linear velocity detected by the |linear velocity detection

T A o s Ry HE R, AP B P OS crB B P O T
hoC, T ke ol 1B R ROl O g SR S s
from an information disc 2 on which data are recorded at a
constant linear velocily, a disc motor 16 for rotating the
inforﬁation disc 2, a digital signal processing means 7 for
digitizing data accdrding to the playback format of the
inform:'nation disc 2, an interface means 19 for transmitting the
digitized data to an external device and a buffer memory 18 for
temporarily containing the data, and further includes a means
for détecting the linear velocity and track pitch of the
information disc 2 to decide the reference value for the
velocity control of thediscmotor 16 on the basis of the detected
values of the linear velocity and track pitch and the value of
the maximum radius of the data record area.
According to the so~-constructed disc playback system, the

maximum playback velocity of the system can be obtained even

in the case of discs having different track pitches.
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control is set agai n, by nmaking a conpensation by nultiplying the initial
value of the notor velocity control reference value, by a conpensation
“coefficient corresponding to a ratio between a radius position at which
the information disc is being played back or an address value thereof, and
t he val ue of the maxi numradius of the ta record area or an address

‘val ue thereof. 5. The disc playback Systemof any of Cains 1, 3 and 4
extracting address information concerning the information disc which is
stored in a disc start position, fromthe first informatigon data, and
using a value of a radius in a maxi mum circunference posigdion obtained by
the address information, as the value of the nmaxi num ra@dis of the record
area of data which are recorded on the information disc€9 6. The di sc

pl ayback system of apy;;ﬁ_jgjy_qg_lL_3_§Qg_§;_ggygngy_qg_gfgggggge means for
cont ai ning address information of the outernost circunfefence dngng
al ready read address information on the i8fprmatijon di sc| and '€ using
a radius of an addr&ss position of the outeryos circunference,! bead from
the storage neans, as the value of the maxifug qdius of | the rqagrd area
of data which are recorded g E -4
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of™"Conpri ses: a CAV (Constant Angular Velocity) control circuit
for rotating the information disc at a constant angul ar vel ocity. 8.
“The di sc playback systemof any of Clains 1 to 6 wherein t he di sc
not or conpri ses: a CLV (Constant Linear Velocity) control circuit for

rotating the information disc at a consjant linear velocity, and a
‘variable clock generation circuit which can vary a conparison_clock
supplied to the CLV control circuit.on the basis of the refergnce val ue
for controlling the velocity of &h@ disc notor. 9. The @Bc playback
systemof any of Clains 1 to 6 whéygin t he di sc notor e@gprises;

a first rotation control neans for4rotating the information ¢Psc at a
constant angul aF-vetoerty;-a-set - T-ot-ati-om-econt rot-reans f-¢gr—r-ot-at i ng

7

16
l CAYV control
clrouit €

Fig.2

t he inforrration;dibsc at a ,coj ar vel®ci d@ swiftch cjscuit
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