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Techni cal Field DESCRI PTION The present invention relates to a disc

pl ayback systemto be used in CD ROM pl ayback apparatus or the |ike and,
nmore particularly, to a disc playback_gystemfor controllin '

rotation velocity. Background Art As common net hods far con wm“@ﬂﬂmnwmw
disc rpmin conventional disc playback systens, there are nstan
Angul ar Vel ocity) control under which the angular velocity is c8#&¥ant, cLV
(Constant Linear Velocity) control under which the linear velocity is

constant, and further PCAV contrgﬁ&dhiﬁﬁf Nthe CAV control and the CLV
control are conbined. Since the contro

‘ anong these requires frequent
—accel eration or deceleration of the spindle motor at a tinﬁwmmmmﬂmﬂﬂﬂmtg,

there are various problens, such as delay of the access ti et in
t he consuned power, and heat e ' Waly, wth the*seesent
speedi ng-up of the CD ROM ad%%%gttga&gﬁgxéﬁggg%%?roI or the PCAV control
has been conmonly used at the tinme of playback of discs on which data are
recorded by the CLV net hod. FROM ~; ' ~h 2001 4258 (~C) 21: 35/21:

33/ ~#~3 230 R.5 -2 Under the c' AV control, for exanple in the case of
CD, thegggﬁgié%izﬂﬁﬁ%)inntely 1.2 -1 . 4ms is tolerated in the linear

locity, but_the val f, the |, locity is,; d h
et um  Thus. EBRCPREPABS PEARAR HHATRE 19 AL VLIATDSSE Seteh
i nf i on_di tajning dat ded by, the CLV d, the t] f
| 001 ng- 81 PE RS HC LRt B Ehl,ELP QPP ARBRRAT S OF TR, SRR afBackore T °

apparat ggrgl:i.gglloasreﬂ( ,I fo adisc playback system for controlling the disc

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 mediumis obtained by forcefully transporting the pickup fromthe
program start position of the information disc toward the inner radius by
one track and counting the playback frame synchronization signal until the
program start position is detected agarn. under the CAV control, several
percentages of the rotation velocity due to the error in the |inear
velocity is finely adjusted and the control of the rotation velocity of the
disc is perforned at a constant vel ocrty. When the rpmis constant (CAV) at

this tine, beﬁg %E ?ocr wyre %ringmﬁhgrnattﬁgagrét 8% ,rﬁﬁdi{rﬂéof t he

di sc, the pl ayba ecomnes e’ maxr num

i ?ﬁ5??5#%‘)3?%%%’3&%%%%&3&ir%f‘ peéwﬁ%‘;@?ﬁér%ﬁ!?g??éﬁ“@%r HRESE of e
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of a disc from TQC (Tabl e of, contets) i nfo .of a CD-ROM a
cont r ol $¥¥grehBOAst éf:r ShevERBE; ny Patdﬁ'é“ijrqégﬂé"c? % 335t 5%?%“?‘%5« nmum
velocrtyrnthesste at t.he outernost circ rrferenc port cont ai ni ng
recorded dat a¥P¥ ﬁ@@‘?méteed in R é’r?tﬁ%é?liﬂ}%%cgl ‘39835? cﬁa"ﬁr% hbB for
storing_the outernost, circunference pagsition which has aI realdy ee

accesselAPRRESCORNATHINGR ¥Rt APPIH AN R Yo ol etha-aPdd %y
the maxjipumvelocity in the system.at the stored élddl'e s |sfglrﬁ[3hsuggested

€to obtain

in vi ewl bReaRe VRIOCiY o f HEhe medipm,is qhtaired by fgace e disc are
used As descri bed above, to_cal cul ate the maxi nrum vel oci tx e case of
D, thetEiﬁﬁBSF&éntgoFBFaPécf‘Hé’ ErPB; the BEPPSRMataFy post tl& et he

| i near velocit I n addition R as for hesace bet we tra ks

(her ei n%r‘PF‘éleaéfi@Pr é’d-st"o %&"”??’gcﬁ Bi LOMer 13 %’t‘ﬁn §r8n9a

whi |l e the standar cept the error in the range of 1.5- 17

refer en"c‘éuﬁﬁiﬁgség‘ T ame @W"PH@S’-&QM&H&W d?embﬂt leet rack
prtch is 1.6 arm Therefore by usi this val ue, ter

ci r cunfRFSALBMSLRLS W&ﬁ%%ﬂﬁrqﬁt?%ﬁem% velf‘b ‘?’E)} tqﬁé:%@fs’f%hrr s
cal cul asteergﬁi'%ﬁmgteggﬁ?@%&e%igiff rratr on and I?Qear ve#'ocr f the d| sc.
However i 5001
4258 (~k 2% 35121: 33/ +#~38038230 2 P 7 g case of .a disc h |n a
smal | er*®r gf‘f'ﬁfﬁrt K&AS Yst:'aﬁt 'Zietﬂélﬁ Ju Malthpﬁ SHHC Vel beity
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pl ayed back in t case, the, naxinu | ayback v Iocrt of _the s

Sannot wvaar\.aﬂwbrs R %ﬂe r5§E RFTERTBROSS *écﬁrhas a

range o pm according to the sta ver, b ca th re are
di scs Aﬂt%fPtﬂxgéF%&&F&é“rtrﬁbrW|% ? &' EOV#Eg(’ﬁlﬁbe eﬁ %annot

be realized or the rea veI ocity exceedi gg é&e proc sr n ca ér ty of

the syiR®nh¥etabiqmnyeg % L SN rdasg; it quite

different fromthe standard track pitch_ (1.6 resent |nventton IS

made t ®%298 thdsaBaFdMEPIAYRAGK o‘b?%ﬂﬁlti'nd)wh‘aé’%t elihcied: LY ,Phvi de a
di sc playback systemin which the maxi num p| ayback velocity of the system

can be dsitai negosded ion tthe cdsscovagiesdiwithadifgSa dTREERPERE @ ack

pitch.
following control means are suggested to solve this problem.
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35/°'21: 33/ ~#~3803823032 P 8 -5 To sol ve these problens, a disc playback
systemof Caim1l of the present invention conprises : a pickup for reading
firs 1. informati on data recorded on &=informati on disc on which data are
recorded at a constant linear velocity, fromthe information disc; a disc
notor far rotating the information disc; a digital signal processing
circuit for digitizing the first infornmation data according to a pl ayback
format of the information disc; an interface control circuit for

transmitting pRCeRE Qifs® rpiid PWadkt sysbemhddiselidiedlain daganesed by the
digital signal processing circuit, to an external device; a buffer nenory

for tenpgpaikhide i _rwp%h@cae&ehd Nof QiR 7 R dela  Wai aletHed respest ed
by the external device via the interface control circuit a linear velocity

det ectiog il.aicifﬁfej tﬂet@&éPﬂoatlé{f;@ﬂ%fékeﬁbbygpeéiwsni &f & ARECOFr & SC;

and a track pit detecti on neans etecting a track pitch of the

i nfor 68“<11dah§fe oafﬁoweﬁlfgftaﬁg 5B Srﬁﬁ'—@ﬁbﬂ%&‘é S SIEEnyal ue

for controlling a velocity o isc notor, on the basis of the I|inear

vel oci tydhggigﬁéegowvgg%a (P WHO il 4 o b A AN ddffkum] t O

detecte rack pitc etection neans, and a val ue of a nmaxi nmum

Ther of ore-BpRET o ALE RV 18 R MBS dubiuleR LRt SR DR Can
azse (egi5aiR1Es Helnden MEBROLBIS b dRIRAET L O Leloci 1y of the di se
oitoh and thet BAEMED 4 1R SRR B aten 08 pERER FELDELOY AR AL TK
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VoLl R e B AESn SRR W ARG S

di st anc® ectron neans ion e of t
e | Al T A1 B g 080 ¥ BE A AR g
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 um. For
refercnce purposes, in the case of CD-ROM, the standard value
of the track pitch is 1.6 ym. Therefore, by using this value,
the outermost circumference radius for obtaining the maximum
velocity in the system is calculated from the address

information and linear velocity of the disc.

However, in this conventional disc playback system, in
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the information disc for a prescribed tinme period or by a prescribed

di stance, thereby detecting the track pitch of the information disc.
Therefore, the accurate value of the igack pitch can be obtained for each
disc. In addition, the accurate rotation velocity of the disc notor can be
calcul ated fromthe value of the track pitch, the value of the |linear

vel ocity, and the address val ue of the maxi numradius of the record area of
data which are recorded on the information disc, whereby the high-speed

sear ch e Bl 3pordieaflhidneed dify Préf Uik BdaBh vEhH @56 Yrinith i@ the

outernost circunference radius of the ta record area. ROM ~~h 2001

41n58 (7 ue’rléﬁgéct% ﬁ@ﬁggﬁ%\%@?@e&é‘l fasggsaseaa&a&b@fktﬁa/%h%@ﬁm di ng

to daim presen vent1 on conpri a pickup for reading first
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system can be obtained even in the case of the disc having a

different track pitch.
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t he maxi numradius of the data record area on the information disc can be
cal cul ated nore accurately, by making a conpensation by nultiplying a
conpensation coefficient correspondinggto the radius position where the

pl ayback is being perfornmed or its address value, regardless of the radius
position where the information disc is being played back or its address

val ue, or the values of the linear velocity and track pitch of the disc, as
wel | as even when the previously neasured |linear velocity of the 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 arnea. Accordi di s¢ .pl ayback systemof Claim5 of the present

i nventi g&?cllﬁ’?“dﬁesc°€?%’§§a3f2"$§‘§rlé’ﬁ\ of any of Cains 1, 3 and 4 extracts
address i nforgation concernin e inforpation disc ich is stored.in a

di sc start pogstf?)ﬂf'ef Bﬁ??h@g?f*"ﬁﬂ“si'nflo Harti aﬁg?ﬁ,ﬁhﬁﬁﬁtﬁg‘e%£a6ﬁ?ﬂ"ﬂe of a
radi us in maxi mum ci.r cunf erence position obtai ned t he address

oo ot TR b TR B DAV R RE  RRP L ARR A PA R RDr) ReaRang Sor st dat a
whi ch are _recorded on the informati on disc¢c. Therefore, the Xi r adi us
of the GBERTRBLION SALA SRCARASH OO AR 1BECEMAE Lo% ARS8 C AN YR LB AAER e

accurately, regardless of the values of the linear velocity and track pitch

of the PRAPFHERFIRd Atse copstant kinear grlosddy ~L5PRithe infpinaion

readi ng ,can be perfornmed adaptively according to the data storage, capacity
of the Ai8€; a fﬁm'gtlﬂr zfemrﬁiisﬁ1@%}“21%“8%?&2&:10@3##3%3%%% 13 -10
According to_a disc playback systemof, Claim6 of the present invenption,
the di s2IEPR}RERCEFELBG 6L TSHY tofor) Sl gkt 1zing ke £ i Andarmatsl @R age
means for containing address infornmation of the outernost circunference
among affbad9crezdingi it @ inkaybREk ofopmatneti hh8r ARfedPatiiar dRFuses a
radi us of an address position of the outernpbst cjrcunference, read fromthe
st or age3feafteriace &Rt of 1ERE 1ka SR hT3RAMEL BENTHESFOY d area of
data which are recorded on the information disc. Therefore, the outernost

ci r cunf tREAERALAGN 4332 MR AESsEREWARER Aigdtered Mol B Pbn the
informatjon di sc can be cal cul ated note accurateli/, regardl ess of_ the

val ues DFIRAL PERESSSIAIDGFIYCURE /t FQcRDiXHETRAT AV AFEs @t P Th%sc,

wher eby t he high-s eed sear.ch or hig&;speeqﬁﬁeading can be perforpmed

adapt i VBFRCE¥cHPHI HgPBT 2R LYdGPESR g & hsuBECRPY 1OTTRA et ¥ Y di us
whi ch has, ever been accessed on the information, disc. According top a disc
pl aybaciPiGRt aRrRoFeangshed &Y tthe paeserpal ndeRifsnyia, tﬁ‘ﬁ-’e lél‘itser:"ép?’?‘%\"}"/back

systemof any.of Clains 1 to.6, the disg notor conprises: a V (Const ant
A%gul arc%€5§i‘t§]1f"é’dﬁt;rdﬁ t1PeaFt VRSP A SRP T O R NG RRS: £ET f:li sc at a

ComSt Ao SR BE Y TR LB AU P E Ao
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 motor,
on the basis of the linear velocity dctected by the linear
velocity detection means, the track pitch detected by the track
pitch detectionmeans, 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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of "the disc, whereby the high-speed search or high-speed readi ng can be

performed adaptively according to the FROM ~~~ 2001

425B1~C) 21: 37~21: 33/ #~3803823032 P 14 -m outernost circunference radius of
the data record area. According to a HfEc pl ayback system of Caim8 of the
present invention, in the disc playback systemof any of Clains 1 to 6, the
di sc notor conprises: a CLV (Constant Linear Velocity) control circuit for
rotating the information disc at a constant |inear velocity, and a variable

cl ock generat.i on_ci.rcuit j cgn _vary,a co rison clock suppli to the
GV conEPER L e oGt S & 2 SBesdGp e MEE PEr Sh At SRR ERd CEReD he g (e
vel ocit f the disc tor. Therefore, t maxi mum r.adi u f t dat a
record {{F‘i&e&n"lfh*éhienggpﬁétri Hﬁic?i Ycﬁéggr@ﬁﬁhﬂ’g%céh arﬁffé:%fc &5,
regardl ess of the value of the track Eitch, wher bé t he hi gh-speed, ﬁsarch
or hi ghVapB&d ofe ddieh Py TRA1R3 ne EB%FFG@F? EEGr FtnG AR (RS

out ernost circunference radius of the data record area. Accqrding to_a disc
pl aybacRI8yFeeprsedod ke Jniganat iR diFRycHRPERPY; then8ighsSRR H back
systemof any of Clains 1 to 6, the disc notor conprises: a first rotation
control Sﬁéé‘ﬁ%‘ o highnspged nEepAilsgn®aro PR EPIRed o AdaARLLV: | ar
velocity, a second rotation control neans for rotating the infornmation disc

at a coASERFAINI&R Wig ceptormasd £igmumiersncsi Faddrssaitt thenfatie first

rotation control neans and the second rotation control neans . Therefore,

t he naxFREREAadidRAof the data record area on the information disc can be
cal cul ated nore accurately, regardl ess of the value of the track pitch,

wher eby t he AFGRISHSS xR ciis? RigHbaske FVSERR RFE Ghabe BePfot®®  FROV
~~h 2001 41n56 (~C) 21: 37/~21:33/~3803823032 P 15 -12 adaptively according
to the BHEEERSsEnventd®Mor dRcEheadiss plavyhackas¥sternopd Glaim by itdie

Description of the Drawings Figure 1 is a block diagramillustrating a CAV
pl aybackragkt htadr ciefiegt ion amepns: compidisrhta JMothenpAds&anSevent i on.
Figure 2 is a block diagramillustrating a_disc playback systemwhich is
appl i eddesegtdan peapsaiRrs¢eteRLANT TMIOMPBCEHT BRAGEt AL S BFHHP £ our t h
enbodi ments of the present ) . . . )
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 information disc. Therefore, the accurate value of the
track pitch can be obtained for each disc. 1In addition, the
accurate rotation velocity of the disc motor can be calculated
from the value of the track pitch, the valuc of the linear
velocity, and the address value of the maximum radius of the
record 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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Her ei naft'eﬁr, the first enbodi nent of t?u@ﬂgr@?ﬁw ?12\; Gidi gg%%éé%@&@#gptw
Clainms 1 and 2 will be described with reference to figure 1. Figure 1 is a
bl ock diagramillustrating a CAV pl ayback system according to the first
enbodi nent. Reference numeral 2 denote&¥/an information disc on which data
are recorded at a constant linear velocity. The information disc 2 has
prescri bed ranges of tolerances as to the linear velocity, the track pitch,
and the innernost radius of the data record area in which data are recorded
on the informatjon disc 2. Nuneral 1 denotes a pickup for reading

~~informatjon f&cﬁﬁﬁ%?%%‘?ﬂ%ﬁyﬁ% S€CPrHiN tRsCHALBY iafalt he FW 2001
~4)n58 (SCl 21:,37/21: 33/#3803823032 P i 6 -13 pickup and a nagnetic head.
Numer al an‘b%%%eg SRTRFHSES wra Prekip, Iomi & ﬁa&lrmg fﬁpléés% InEpEmatded by
t he pick 1 so as_to have an appropriate anplitude. Nuneral 16 denotes a
di sc m)t ta gacarded anan hefprmaitian disgi ar whigh dayacasecrarasded
vel ocity. Nureral 4 denotes a servo control circuit, which controls the
pi ckup BY% @ ®RnFhank bhpeapryatec by tirmm @healmﬁegsatwacd(iswaraedéacs
denotes an A/ D converter circuit, which binarizes the signal transmtted
from t h&QHRY | £PEr retating ThediyEponatéonadist ;( Phakigitakesignap) cl ock
which is synchronized with the binarized signal. Nuneral 7 denotes a
digital FSITWSbmc'ésspngtcﬁmdtlgmmg)ms@ewa nfprmatiidngdatla
signal in accordance with a playback format of data, in synchronization
with th@qQHIQ#@EktONanPﬁﬂYhEFkkaIm%taoﬁutherlnémmmptlnn(ﬁusenpanarlIy
contains the signal processed by the digital signal processing circuit 7.
Nuner al irderfatesentral girceltofer diransnittingisetondaisformathondat a
stored in the buffer nenory 18 to an external device. Nuneral 20 denotes a
di sc nod@ta®g rdataivkich, hamecheen: diagsi ttilred]ibge the atidibtal sigonafabl e
vel ocity in accordance with an instruction froms maxi mum vel ocity
def i ni t paPagsTIng QRrcnihertd an dartemm h desitosn aobuftﬁletremgmvmycﬁor
controls the servo control circuit 4 and the interface control circuit 19.
The opetg&mpsramniiyecentadndngudihed sticondliavivamia tsiten edat arwhbahr akki ng
the rotation velocity of the information disc 2 is described with ref2renee
to figurequeste@ROny ~Phe2eSt etz (dévyicd: 8142the3 3Nt rIAIBASABRr&117 - 14

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
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 information disc, and a value of the maximum radius
of a record area of data which are recorded on the information
dis¢, 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



atpeiinf or mati on disc 2 is | oaded g igC h
\g??g motor 16 rotates the information Zg:ms%%@t(ﬂaﬁpgr e$ Qr/li'gg}gz%gi ogiwta}?g?gp 11
the disc playback system In order to control the rotation velocity of the
disc notor 16, it is required to obtairaval ues of the linear velocity and
track pitch of the information disc 279%itially, the value of the |inear
vel ocity of the information disc 2 is neasured for exanple by the follow ng
met hod. I n cases where the pickup 1 has a neans for detecting the range of
notion of the information disc 2, when the information disc 2 is | oaded
into the apparatus, the pickup 1 is transported from}he program start
posi t i ol RECFRALLAROAHES ARIARG El'?B%Fglt HglFl’?nés rdzﬁﬁetffs)t‘?f? l?lﬁetf’ﬁack.
Then, the pickup 1 counts a playback clock for the signpal processing until
it det em%ax%cgrvaj@m‘a getesisian peangai ﬁbemveﬁecmtﬂe%tﬁeitgéi ty
can be neasured., Next, the servo control circuit 4 detects_the range of
noti on &1y the binrap vielecbby seteslonmaanst, and a vadneRt &R addresganyl e,
in cases where an encoder systemor the like is included as_a means for

det ect i rAf twei¢hathepplaybafienis HaeingoPRELPERES s @M deqideRdtbehe
information disc 2 is noved by a prescribed range or for a prescribed tine
peri od airferengecialne famsondsaldeing wbhe velofizyker whe RigsBObREN
passed during that time, whereby the track pitch can be neasured.

Ther ef orBhexefore; anp ofPeeifirt peghst fordisterdidy thechrackrratrh-isgyp
2001 4258 (~C) 21: 38/21: 33/e3803823032 P 18 -15 be obtained fromthe
measur ecegit iredofan@cthe ealue 9 Hdihy maxinymaadiuc ot angecprdaggrass

val ue of the maxi mumradius of the data record area in which the data are
recor decHrdate whichmamieorreftoxded apn ghecinfeamatapn dibsdréangbeo the

di sc pl ayback system of the first enbodi nent, since the neans for detecting
t he |i nezaloel atedyl essl expens hvelyi and meira pecugpdedi, seJarsd esmpd

provi ded, the correct values of the linear velocity and the track pitch can
be obt aithel Yatueachfditde Iinear ovelochtyaeddr Araciotliicin @€l bRty of the
di sc notor 16 can be calculated fromthe values of the |inear velocity and
track piinformatiichedigdr.esgnyadditwion heevieRi whenr Sieupreviduskwmt a record
area in which data are rECOrded on the information disc 2 , whereby the

hi gh- spewzh senedhl ine&r gre kpebtiyrefidiigy iguio i tidapd s 2ageANoRREEL ,
according to the outernost circunference radius of the data record area.

[ Enbodi e Righlespendl senrchhorsddgit-spesdiirasding car e genformednti on
corresponding to Clains 3 and 4 will be described Wth reference to figure
2. Fi gurasi@pt svelpl ackodddggatoi theseubermgsh discunfeypace saddus @i ch is
applied to a CAV playback system for CD-ROM according to the second

enbodi nertie ddba rheogidclam®eadas 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 tAmcord&fRaly to-a2@lisapbankack1syssem] oI3LLpi3B0BSPBOBREP 19
-Is foll ow ng nmethod. The same reference nunerals as those in the first
enbodi nptesenbt nvértsane thevbatdisarnlaykeaci surs pemn ok Glsdmedf, &he not
given here. In figure 2, nunmeral 21 denotes an optical pickup for reading
dat a r ectrtkRrenpetVRluaifonmonpralisng. thamnskec By @ dhes ddsrrmafpri f i er
for supplying a RF (Radi o Frequency) signal read fromthe optical pickup
21. Nunersilolta iredtwhen theusefenerregvaduer §prctheuveleeadynseebirednt rol
circuit for supplying a focus error signal or tracking error signal

ext r act eis byet hag®Enamplyl iadrin®. a Noempens2% iden diye el 4 kvkyingi thepLL
circuit for supplying the RF Signal anplified by the RF anplifier 23.

Nurer al i%fi tieabt ealaeCOfstheamopioar assliowi tty ranntrébrrefppepcrgvaduey M
signal which is obtained by binarizing the RF signal fromthe |evel

sl i ce- PlHy @ ¢onpienzat iMnrecsd f flilc tenttasr respahdbhgrt @ @nredliocbetweenf or
supplying a synchroni zation signal of a CD and a correction frane

synchr ond zaldiars piogrial iovhiathwhiehdeheciefiobyat henGiisc grsabeimacpiayed
Circuit 26. Nuneral 9 denotes a RAM Nuneral 13 denotes an interpolation
Circuit ¥agk SRl addl i Sud s itdidteo N nEid It 1 vadue o ahe hagdmuey t er
for supplying output data fromthe interpolation circuit 13. Nuneral 15a
denot es @ 4 s (beWrRasAaftid 1sdofQr aphPBit iaRd sl d P ack1 @eldt Regep®al from
the D/ A converter x5 to outside. Further, numeral 14 denotes a CD ROM
signal processing circuit for supplying CD-ROM data. Nuneral to denotes a
cl ock
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for outputting a X TAh (crystal) cl ockﬁoﬁﬁﬁ?ﬁq*@'32@?@'@%@?@2@2? 12
circuit for generating a drive signal for rotating the disc notor 16 at a
prescribed rotation . Nunerals 8, 12 apd 17 denote sel ectors. The operation
of the so-constructed disc playback sy§iemfor controlling the rotation

vel ocity of the information disc 2 is described with reference to figure 2.
In this figure, the RF signal (Radio Frequency) signal read fromthe
information disc 2 by the optical pickup 21 is supplied to the RF anplifier

< gnal ARSRARE SUTHE BEXREROBRRGHE BRRS 27 04 AP AbATER TRCEhe

extracted signal.to the focus-I|.racki control circuit/feed rnvtor control
i rcui t DFUIBIEAQN 418G £an Re SGAleH1S el gEe AT 2181V nebY MAKing
slice-PLL circuit 25. The le %I, lice-PLL circuit 25 can obtainh an EFM

(Ei ght fo SSRINRAE NP f“&ﬁr) mslgﬁang vihi CPPEN8BLAPRe FORE THSIBN i ng t he
RF signal , and sipultaneousl enerates a PLL (Phase Locked Logop) clock

whi oh | SOGFRIRAAILRY TR The AT ERREORITAON Bhre sl hh Rl ATALH gRdreinme EFM
si gnal obt% ned by bipari zi n% the RF signal by the level slice-PLL circuit
25 i s sEFHLETRY MelED 3AGESSSH VGt LERFRLEES20E theadddiwh, the PLL
clock is supplied to the CD signal processing circuit 26 and the sel ector

8. The EBSY YRR whegcetbpninérrmaitiorcdigcets Poing playwed backporobes 4258
(~k) 21: 38/21:33/~#~3803823032 P 21 -18 synchroni zatjon signal of the cD
usi ng t REABESS Vadle aF Jdie Fadiee it fhod ifrearvelapbty AndtAckhe
data. Then, it extracts only sub code data fromthe denodul ated data and
suppl i eBiTR Sfpthe ittt a?‘%/ el asysvem ¥oan ihe areyiogmly weaswredat i on
si gnal gf, the CD_and the correction frame synchroni zation signal which are
det ect ediBparhEedocditynaf phedkas hpscancerfors the hightspeed sqarcLy
motor control circuit 11 _ Further, data are witten in the RAM 9 using the
PLL cl o€ higbrreeedar Radang cIRPaRner torredtadappivedysa¢eordingceP out by
reading data fromthe rt AM9 with reference to the clock supplied by the
sel ect othg. oxtemmosth | GErcupferencesLastiyy fhatheudasp creorshtaxsa. t he
correction process is carried out using a playback PLL clock output by the
| evel slice-PEEOTdIAT tt252 QH8Ci Rlanback STt em Hhackaimdsr oL ¥heont r ol |
the correction process is carried out us ing the X TAL ( crystal ) clock
out put BYSERAceMER R at Biie 1disqhrhaybRekdsystam of adk dfefd &imsg ect ed
to the correction process are supglied to the interpolation circuit 13 or

t he CD- RoVBsiagtal? peceasthgadAredst infapmatien seppeesning. thee switching
between CAV and CLV is perfornmed in accordance with an audi o/ ROM swi t chi ng
i nst r uctREATERGIAN ddEsuvhBght he staredidoatdbsrastart Ipps el ems£xsim audi o,

the CLV Rl a>f/back iis carried out, and in the case of CD-ROM the CAV
pl aybackhpsIaEF] dpfeymation data, and uses a value of a radius in a

maximum circumference position obtained by the add;ess
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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@wﬁﬁg@for 8 is perforned in accordéﬁ@g 4@??&?& ﬁe%&ﬁ%ﬁﬂ%ﬁ\\ﬁagg ngg ip
instruction signal output by the systemcontroller 6. The sel ector
selects the X TAL clock output by the clock generator 10 when the
instruction signal indicates audio, aA@-selects the playback PLL clock
output by the level slice-PLL circuit 25 when the instruction signal
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
audi o/ ROM swi t ching instruction signal output by the systemcontroller 6.
The sel ect orAegogdapa dw dutdlse phayback syisdemoeiiGkadm G30fhEhet he
instruction signal indicates audio, and supplies data to the CD-ROM signal
pr ocessPRgsentc dinventigren the %Lgﬂaplahbﬁégt 8¥s{eBDOROMN YRy Cliadmsan
error flag is included in the data, the interpolation circuit 13 perforns
t he int&spdl anidord cfompreiglasaa storagspmesas o ePutainingeaBdsessnvert er
15. The D/ A converter 15 converts the data fromdigital into anal og, and
out put sinfprmpldcin afdtbespytermostogdnm cums eZRMAY @nongs alirieady Yeash. The
CLV notor control circuit 11 conpares the frequencies and phases of the
synchr oaddaessninifgmalatdfon o@ €heahnfonmmatdonedison dndms ey acmaddiust i on
signal, extracts error conponents, and generates a drive signal of the disc
not or 16ftam bddsess pesditdonhef sdecotberhdstioibeumbeeespecifead fifoen FROMV
~~ 2001 4258 (~C) 21: 39/21: 33/#3803823032 P 23 -20 CLV notor control
circui ttié stopages means ; cxpiective ecabme ¢Hietpbasazinhmt tadiud5of8iheD
synchroni zation signal and the 7.35-KHz correction frame synchroni zation
si gnal . r&ber@Da ReM of giztla phdeds aregrecordet ddl tper lafiosrmeeticont idds cof
CD- ROM synchroni zati on from CD- ROM data and data descranbling, and executes
a correthevafprecetbefout ELmMBEN dareumfidrenner vhddnswf ttihegaddressdisng of
data into the buffer nenory 18. The CD- ROVBynchroni zati onsi gnal detection
and t hewfDeROhawat @vears dremtbldcup ssed can rtkel Dnfommathdgonhdiskoclansibyepl i ed
by the selector 8. Further, the data correction process and the control on
the readabgudated o oeicduratemyo rleg dyuflfears nefrotlye 18abneserdcthed usi ng
the cl ock supplied by the clock generator 10. Then, the data read fromthe
buf f er hkneay déSlec gtyrand teackipioch dmshemmmtjaenaﬁm,t whealebyevi ce
through the interface control circuit 19. At this tine, the wit able area
in the bhéf righespeedl&daraet@ctietlrspeappréadihg the bpspemfoamiedol | er
6. The interface control circuit 19 executes a conmmunication control
rel ati ngdaptiinviedyf ac-artingstor ahemasddires/sr edeittie cdduteropstat i on conmand
and transm ssion/recei pt of data to/fromthe host conputer. The operation
commande Lsctimfesmnc Cardd feei whidcbehase evielre et eanceswed| drr tBheand t he
host conputer via the interface control circuit 19. Next, the CAV control
ci rcui tiffogmaeriaresiisalri ve signal for rotating the disc notor 16 at a
prescribed rotation FROM ~. ~~ 2001 4258 (~C) 21: 39/21:33/#3803823032 P
24 -21 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 on 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



! to the velocity reference e o ¢ ig
P(;)Pg{mfaig‘ﬁWromthe di sc notor 16 and tZ@d@e‘?ﬁ@%W?éﬂ&ﬁ'@ﬂ?ﬁ%‘ﬁ@oﬁﬁm EdM
by the maxi mum vel ocity definition circuit 22. The generated drive signal
is supplied to the selector 17. Further, the CAV control circuit 27 stores
the outernost circunference radius adddess on the information disc 2 which
has ever been accessed, then in cases where a nethod for setting this
address as the maxi numvelocity of the systemis adopted, conpares the rpm
detection pul se obtained fromthe disc notor 16, with the velocity
reference val ue supplied by the maxi numvelocity definition circuit 22 when
t he out entesmogitr cuifcurfierenddr Fad insl @f ithe datpdreanddsapgili-es a read
inhibition signal to the systemcontroller 6 until the disc has a velocity
whi ch is equatcberddmd dweratdisct pdaybagik sysitem tof GhaimwBt ofii tyeof the
selector 17 is performed in accordance with the audi o/ ROM sw t chi ng
i nstrucprerestginventtijom, hyn the dimste ghaybdciosiyet e oThany al B Cllainis?
sel ects the output of the eLV noor control circuit 11 when the instruction
si gnal 1ntbcétesheudiisc andterl eomprtilsesauty QLW (ComRs TARtcDANLAIr circuit
27 when the signal indicates a CO-ROM to be supplied to the disc notor 16.
The sysVedmcatyrotbatrdlexdremds foxerotatangopke dtiriformabionldigc tate whol e
CD- ROM such as OV OFF control of the operation of each circuit. Further,

t he sysaeavanstandl |¥cin€agevelatdsyt,hanud o/dXMisle tchool geseradtiom
signal from sub FROM . ~~ 2001 4)n58 (~C) 21:39/21: 33/ ~# ~3803823032 P 25
- 22codecdata ivhivhiichava nb earyd anedipaires dy dlleekCB upipiineed proo dess QLY
circuit 26, and supplies the instruction signal to the |level slice-PLL
Circui tcdhtebld dearitecéarthd, bad iagn@d fl thelhee Sependei nalnectfioan signal is
supplied to the focus- tracking control circuit/feed notor control circuit
24. A nebhedollaineptitieni wglbbetlyi bEarneelditid wmattsir t r artkepéfehe pf thiee
information disc in the so-constructed CAV playback systemfor Cn-ROM i s
descri bgaxwnlh rebenene€ tRefdgthcre@cotdi didd lon tiNeeinttoematfionaiisan di sc
2 is |loaded into the disc playback system the optical pickup 21 is

forcef uthy beapspenladed adridaciaetailel ddgqmiiésoodftiderdinfeoramt i on
disc 2 toward the inner radius by one track. The optical pickup 21 counts

t he pl ayhackrheamp itywichriidZehy othei hgh-speel seagdeheolrs htibd-spegdam
start position again, whereby the linear velocity of the information disc 2
can be pbhdingldcanhss e forvnedmGapeivells atdherdiharcd hilke bateatricaitni ng
the linear velocity of the infornmation disc. Next, to obtain the track

pi t ch oitbamifefrentd ixadilusCo?, themdadhad fevodnpeasat i ng the track pitch
with respect to the standard maxinumvalue ( 1 _ 7 arm) with actually playi
ng back dataat@oaddmigectd natdiscspltapbbaenbedistent .off ccbaimopeospehiefic, for
exanple the disc rotation velocity calculated fromthe linear velocity of

t he i nf presenenigventionednt tkeidfoe paidydrack sy s ens olfoany eaf &l adims
prescribed rpm the innernost radius of the disc and the standard maxi num
val ue of #dé,tthekips¢ atot{od coOmpriigdd ~a~-f208t rHtredBi¢n@oritixoBaledhs

33/ ~#~3803823032 P 26 -23 arm) is used as the initial value of the disc

rot ati opovetara t ing tthen infbematdydmdksva waidonsatamt aeghdiar wdlivedsycan be
calculated fromthe initial value of the rotation velocity and the val ue of
t he traakspcbonl. rbltae ispecddnttedl ymedhe fioruratetingckhei ialforma thieon
obt ai ned by neasuring the data reading velocity when the data are actually
read, taesccagpar cbgsitantdal tneeadv@lovetoci Apdwat bwilehc alindwitte gt ayback
vel ocity, and conpensating the track pitch by the addition or subtraction
on the bastendhg Mhealifipseneetat iohesometdCine®ass dh8 dakaseeatidd

vel ocity can be easily obtained, for exanple, by counting the playback PLL

cl ock WabgRtiPnOBLRYrdY nidihs Valhetd £8r &) LeKd fnfdl LmR, r A L1HO W £ U 19
speci al hardware. The rotation velocity of the information disc 2 is

deci dedgy$hnPedt 884! 4 PER oY HHE i o3k 1A 1Rt €8n 08¢ @H 134 Erh 64 G | bed

above, and a control reference value of the rotation velocity of the

informagalrdieedy? koq3Gididkd bF PREIVATRY YOEhbYt FEEK B IO, GiereBy 22.

the high-speed search or high-speed reading can be performed
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descr ed in detail. Initially, the radius position (ta

information disc 2 at the tinme of the maxi numvelocity in the disc playback
systemis cal cul ated using the followng e9uation: Equation (1) x z 7t~fmx
""RU) _ VIp'Dand ~unib FROM ~ , 0~#22001 4258 (~k)

21: 40/ 21: 33/ ~#~3803823032 P 27 -24 2 + Tpyl~and ~,0x - Ro ~~unit In the
above equation, Ro is an innernost radius of the record area in the
information disc 2 (which is already knomn fromthe standards and
0.024910.002min the case of CD-ROM, is a track pitch, ~~nit ~. 6 an
addr ess293PHAVEAY| AGEATAANY Eﬁthﬁlﬂ%tF¥9°Fﬁ FHECBH§@rGPc€D¥adABéb&f|s an
address value of the information disc 2 at the tinme of the maxi num

vel oci t¥he aAatY-rpsorre A4&fRar velocity of the information disc 2. For
setting the address value AD~"a on the information disc 2 at the tine of
the maxi numvelocity in the disc playback system there are follow ng

met hods. For exanple, a nethod of using the standard nmaxi mum recordi ng
tinme, PFEERORCSETABLASN IRE @ MEAVLAGSI n the data record area read from
Toe information, or a nmethod of storing the outernmpst circunference address
on the infor fatgwre d sits 2 kHiaek Hhbaglam bbinshEasddedasshvVielaybark st or ed
address as the maxi rumvelocity in the systemcan be used. Then, the

maxi MUy e acicord g ©p @ fir g DRppdimenicofthe pries eoift tnvientieom t he
calculated r~,ax using the follow ng equation, and further the rotation

vel ocity Vr prﬁ'xﬂuxﬂe? iy grh&pcd;ndaagcam idlustaiatdng aodisgl pbayback-~x and
DR', x. Equation (2) DR'u~Xx VI 60 FROM ~' f ~ 2001 4258 (~k)
21:40/&NE§#@8®B eBoiz ppyaied 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 from the information disc 2, such as an optical
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FROM §ES#HF I (~Ra, axyl Wr~"" . 2 n tmax QU@TQ@AH%]S'H?*)‘WWnﬁlﬂf@éﬁ%%@ggo%’ PaE%

not exceed the upper |iEt of the value which is nor ric Iht
mechani sm Next, an exanple ol the practical calculation of the rotation
velocity of the information disc 2 is ﬁgscri bed. For exanmple, when the

address val ue at the maxi num vel ocity %“s assuned that AD,nd = 60 : 00 : 00
(= 3600s ) , the linear velocity of the information disc 2 is assuned that
vi = 1.3 ms, the maxi mumvelocity of the systemis assuned that D~",x =

32x velocity, the rotation velocity is calculated in this way. Initially,
the radiys position rnmx at . 60;00:00 is calééul ated using_the Vi\L eof 1.6
v 9PN ERAt ABRLEEECT max =
] - Q.0548 m Then, when the obtained val ue
of rm xCAFCNIFot iWhieh ampbiELGE: Rof1gnal) read, by, KRG RACKAR okifY ¥F the
information disc 2 is V=p, ~ (60x32x1, 3)/ (27CxO0. 0548&/ - 7249 rpm Wen the
actual FPaBRVS &th JRPRopr hpTesaPReisugdsdar JUReKkaduht Safetehd (AR Gs

position rmY is obtained in accordance with Equation (1). rmax = ( 0.
0249' +1MOLRYQ- BRICIKIOFHLAS FhEL1RIQIHHT40n disc 2 at a predetermined

velocity. Numeral 4 denotes a servo control circuit, which
controls the pickup 1 tobe in an appropriate positionon 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 lLoop) clock 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, whiceh 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 sulitable 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.



bt ai ned value of rmdx is su ' L\
mwmﬁgl: 40/ a21; 33/ ~#~3803823032 gﬁ%ﬁ ”%@%’QQQWW@WR@QQ%?. gn
velocity of the information disc 2 is: V=p,~ _ (60x32x1.3)/(2?Cx0.0534) -
7439 rpm Further, when the actual track pitch is 1.7 ~mas the standard
maxi mum val ue, the radi um position r'-b4-s obtained in accordance wth
Equation (1). r"x = (0.0249+1. 7x10"' " X1. 3x3600/ TC) 1~' = 0.0561 m Then, the
obtai ned value of ra,x is substituted into Equation ( 2 ) , the rotation
velocity of the information disc 2 is: Vrpm= (60x32x1.3)/(27CX0.0561) -
7081 rpmIn this enbodi ment, since the value of the track pitch s unknown
at first, it Foenedghe ctnformatienediag Fumsydicadey -b'}/t%sghg fR&cst andar d
maxi nrum val ue of the track pitch, i.e., 1.7 Nm so as not to exceed the
capabi | pilpyblack sysitamentheud iaemotionhé netaseecthalinfermabienadidse, in a
case where the track pitch is set at 1.7 armand the rotation velocity is
set at 2084 arprestidbeidoyebhekityliocthe ditsGSplayhedk systeasx I8orderi nes
faster) velocity when the actual track pitch is 1.6 arm and 30. 46X
vel oci t gowkentidwel acheatotatienpiretbcityl oX Rime wWiscemotdre Ifexiiunis
pl ayback velocity is reduced about 5% at the maxi num Next, the information
di sc i srpgamiatediokebhadnwnelnes o fhtheédbinead medod it y\Baddt ra@k o @i
(=1200s ) and the track pitch is 1.7 arm the radius position r~x at this
addr essoifs the)3g8form&ERDVN~dise @~ 200m 4A258 (~) 21:40/21: 33/ ~#~3803823032
P 30 -27 in accordance with Equation ( 1 ) , and the rotation velocity of
the disc is 708itrimhiy, achervdahue wift hheqldmear (wlodhen, cEhshel ayback
velocity at this tine is obtained fromthe follow ng Equati on which is
obt ai nednifprieftoron ngi&quat ienmeazured HpmtéxampBe By the DRlLlowind0V
V=pm 1 when the above nuneric values are substituted into Equation (3), the
cal cul amethopl.aylac kasasoshere theDRickup=1Zhad. HIEHEDY detecding 21. 8x
vel ocity When the actual playback velocity is, for exanple, Zl .|lx velocity,
t he act the taagje pbf chotaonbe fczheuliatfednest foh | divsc 2ni whalnl ywhe he act ual
radi us position is obtained in accordance with the foll ow ng equati on which
i s obt ain€drimatwissnrdisy Foismtlicaded® )integudie @apgabatus~Riex\fiigkep R Vr Pm

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



FrRoh $E e quati on, rmex = (60X21. 1x1. 2 . g e
track pitch is obtained in accordance 39%% ?ﬁgggﬁ??g&ﬁﬁg?g%ﬁ%%%ﬁﬁﬁ&ﬁ?@Q Fés
obtai ned by deform ng Equation ( 1 ) . Equation (5) Y ~ =max - RO ~uni,t

VI ~ond FROM ~' | ~P~1 \Wen usi ng Equgaggn (5), 2001 425B C) 21:40/21:
33/e3803823032 P 31 -28 Tp =?C(0.0370=-0.02490 /(1.3x1200) - 1.51 um
However, when the readout address is near the position of the inner radius,
there is a possibility that the cal cul ated value of the track pitch has a

| arge error. Therefore, when the reference value of the velocity control of

t he di 16 1s decided th i f i .ack pitch value, th

0%+ B Bk i EHOH 15 wePsutey BR 1068 ohiiedinsemelos e 8ot he
i locity inn th t wh di data in th it f th

out er mosTEATE A et Bh AOATCRR,YAINE PE CHEMABIIR TAGHISIT £hE val ue

of the roptation velocity of tqg%infornation disc 2 with king a

conpens A3 B§CRTANGTEA A DHTR) hBE BetAultiepRRaRFdst ¥R FRBRence

bet ween ﬁgﬁ t heoreti alky cal cul ated track pitch and the track pitch of the
i nf or matYHPEPRELINWARER i% bei ng pl ayed back now by a predetermi ned
conpensation coefficient, as a conpensation value for the actual track
pitch. To be Mt desgEdibgd ,a%p(yre e RASFOTEINER ¥R disGR1pyPAskoBYALREY at
the first_access,is |.51 pmand the track pitch used for setting the

rotati oP&etRei tHrer eRbofimen ;P inge; Ehe means fore dehestsRdvERsCity of
the infaoryation djsc,2 is re-decided using a val ue which is obtained by

maki ng dorAs XEERC WY haRd) Fher traskdpitehentcthe: HREATMALE IO dise 2
pitches, i.e., Tp. = Z.605 Nm That is, from Equations (1) and (2), the

rot at i oRRRPSOYAed, the gorrestpyadres gfskhe Linearyelowity and-thegs549 m
FROM ~; ~ 2001 4258 hk) 21:41 a21; 33/ ~#~3903823032 P 32 -29 rpm =

(60x32x FZAGk Jrrkeh0529) be phfained HERE gaFheAlsEy nERPEGIOFHehe i on

with hal F of the difference hetween the track pitches at each access, 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 dise,

the rotation velocity of the disc motor can be obtained by the
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pi tch. or, another nethod is adopted for making conpensation by weighting a
conpensati on coefficient according to a distance fromthe address at wh i
ch the maxi num vel ocity i s obtained, i%; view of the fact that the maxi mum
pl ayback velocity can be set nore acE&réiely at a position on the
information disc 2 nearer to the address at which the set maxi mumvelocity
is obtained. To be nore specific, for exanple, the conpensation coefficient
at the address where the nmaxi mumvelocity is obtained is set at 100% the
conpensatiqQn coefficient is.set_at 0-100% according.,to addres

posi ti o%?ﬂrﬁ&'%ﬁ‘#ﬁ@%on%@ﬁsﬁﬁ“&nr? eﬁ&&g%pﬂﬂﬁﬁ#& ?15 %?%% %%ﬂﬁwati on
val ue of ,the calcuylate rack pitch, b he conpensation.coeffici.ent. In

! he ' aboddat: FBRGY BRESARARE < e cand e LARERESs Ra HHeACPRS SROAORN
velocity is obtained is 60:00:00 and the address at which the readi ng of
dat a haih&&ﬁ?QNQFQNQRﬁI9§V?0:§8FGD, the conpensation is made with 33.33%
of the difference between the track_pitch values at that_ tipe, i.e., 1.7
armand 1.51 &PmEligyhre Efrﬂqm%ﬁél.?ixéﬁﬁgi?i ap EPLIGATHRECKBE SQan t he
val ue of Tp, the rotation velocit¥ of .the informatjon disc 2 is SPQBFnsated
usi ng E§Badidss date )regrrded 9n thergpfpermgtioy@ispyg Numera

0C121: 41/ 21: 33/ ~#~3803823032 P 33 -30 rm x, = .

(0. 02499€ng5BE @ REL-aMLEHLeY) [0 SYPRISHERI i} \RpyBadio Frequency)
(60x32x1.3)/ (27t x0.0663) - 7184 rpm Also in this nmethod, when the
conpens&igdali Fepdidran She pridcak PAGHMR A1e NMALALAY PSRRI fA ng to
the true track value and further when the access is nmade to a ppsition
nearer EREVSHFEAIKII ARNTRSS ARSI bifeed FOtRE aqrtend i f’é IQ%posed
to be nore accurate, the maxi mum pl ayback velocity of the system can be

at t ai neGUPRANING RS eTFaFi 639Mala QX FEIFK ERFPEREAF| §AIRBhods ot her
than these, while when the conmpensation is made so that the dat | ayback
vel oci t px&ractehdy &e &F anelisdein Vel JBIMSE 1Y %%é%%ﬁn%ﬁ%p
information disc 2 beconmes closer to the maxi mumvelocity, of the system
the sanBldffe@®ld A& tailHEds LBRITHADERE Rﬁaﬁa‘an%eﬂﬁ’\é’s’éwﬂm nt of
error is permtted also in the innermpst radius of the iffornation di sc 2.
Wien coRPariid ke 2y padlumerati ghedeRotEfe HdH S9N X 88°68 1 E0r
exanple, in a case where_ the mninumradius is 0.0247m and in a case where
the maxFiE@uiddiiar isuppbping aphERMMA ANPbYRIch WReRPEALPLINP the
information disc 2 is 7081 rpmand the track pitch is 1.7 Nmin, the case of
the ni nbib@nigding the &t sigadlk daHamEdhe ileyglplice-Rll-circult 25.

(0.0249s+1, 7x10- 6x1. 3x3600/ ?C) 1~~ --. 0.05605_m Then, from E uatiqn‘§3),
Numeral 11 denotes a CLV motor control circuit for supplyin

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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maxi mum'radi us, from Equation (1), ROM ~~~
21: 41/ ~21: 33/ ~#s3803823032 P 34 -31 r~,~ _
(0.0251i +1. 7x10" "x1.3x3600/7t)l~z = 0.0562A m i Then, from Equation (3),
DR n"x = (2?Cx0.05624x7081)/(60x1,3)'1r§2.08x velocity The difference of
t he pl ayback velocities is approximately 0.35% at the maximumand it is a
negligible range of error. Even if the initially neasured |linear velocity
or innernost radius of the information disc 2 has an error, because the
actual data reading velocity i s neasured, the roiation velocity of the
i nf or natd R LR ‘b’ér?‘ﬁﬁ’i‘é\gﬁlnﬁeat’h@%x(?m?/é dcFi9chs tHemerale?yat the
out ernost circunference Eositipn in the data area. In _this second
enbodi nElftnokeR &, GAYCORLERS CEEER1iPi QR JNVAHPERS & dFiveosikeral £RE sane
effects are obtai ned when the conpensation is made by cal cul ating the
requi r e TR S EhedddEa podon A6 AF & REeser ibed ahatiomddtigeerals
pl ayback velocity at which the playback is now being performed, In
addi ti o8, dlx@nheh’t denabevseldal®nss. nul tiplied by the conpensation
coefficient, the sane effects are obtained. Wien the accurate track pitch
can be neasur @herppeatticackfpthersorecsnstnyctedndistpiaybackesysten
enbodi ment at the | oading of the information disc 2, the rotation velocity
of the ifsfocemtizallding the geotatten vslecihty ehcehednfammariek gpisch from
the beginning. In addition, in order to set the rotation velocity of the
di sc nore iscdlegserihedt wathboedenande el fibghod Rer conpensating the
rotation velocity of the disc on FROM ~; ' ~Ph 2001 425B (~C) 21:4121
33/ 1 ~#~380382303 X3 Fiprre hethasRE oignhd 4B8dddos Freiqwenay) @ kgmatk
velocity at_which the playback is being performed can be combi ned.

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-Lracking 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) clock 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 signal
processing circuit 26. 1In 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
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enbodi nent conprises the linear velocity detection neans tor detecting Fhe
| inear velocity of the information disc 2 and the playback velocity
detection neans for detecting the curr%pt pl ayback velocity of the
information disc 2, and previously déci"des an initial value of the playback
vel ocity on the basis of the detected |inear velocity value, the standard
maxi num val ue of the track pitch and the value of the maxi mumradi us of the
data storage area in which data are recorded on the information disc,
measures th | ayback vel gocity of, data each finme_whe he.data on fhe
infornaFVBﬁ%E? %?Eﬁ%Pr%éﬂnaﬁtPf #}qkﬁﬁcﬂﬁﬁ?%etpﬁfgpbngéoF u@M the

velocity caontrol of the disc nmotor n_.the basis of the current rptation

16
vel oci t PETIPAES SEPAFALIPR AF EFtLARBodulakiion of FthE data-r ERehr atka on
the information disc 2, the address val ue %; t%e naxinun1plgégﬁgﬁgyelocity
in the ey&femtosnPnhe S¥hreodey dafd Framdhardenadpiatedsd maxi mum
velocity. Therefore, no special neans for detectin& t he t&ack itch is
requi r e8UPRAd a5 ERR P oF OB dREE hon YRR TS bEm RenExedlrdcfrd N8 in
whi ch data ate recorded on the information disc 2 can be cal cul ated nore
i nexpenSYRENFOREafplen st ddpadePf, they fiIaRd Bhet RRITEFELOTOALARE | i near
velocity and the track pitch of the information disc 2. In addition, even
when t h8YBEBFURat lorReignal ey AT qekgcbed hyorhes§P7 siqnskg23032
P 36 -33 nmeasured linear velocity of the information_disc 2 has an error,
t he hi gBTr9FES® ideh okt Gw¥t h2§h 23S BRPPdaiRh @ abhB8eChYaBPteE] FOREEXk med
according to the outernost circunference radius of the data record area.
' Furt heP1rsudte llhe EymIdATat i3 AnmaE Nt en| i oihe RAN H: wolpedhe i on
coefficient corresponding to the ratio between the address for obtaining
t he maxPHInclOcdcias StheRemat dAtagnd t he address at which the pl ayback
is being perfornmed, when the track pitch value is conpensated, by
nul ti plyi ng t BRetdakk qaurecipnPusces loppens gt O bycreadingdata
corresponding to the radius position at which the playback is_being
per f or nE&oBy tihes R r2s¥ivh H@,fetri?élczﬁjd‘-l%sfsh%aq:h‘écgf suppligd AYmYRIi us of
the data record area in which data are recorrlPd on_the infornmation disc
can be eglegrtsred noRd AdukF LG, irghhel easeoprlt Rdavkaick yiser GA%n at
whi ch the playback is being performed or its address val ue, or the val ues
of the FPR&ZP lvetbEi ??rﬁﬁcgrl&@kPEPﬁéﬁso%‘-s TR et outneFéngrd pla¥&RaShen t he
previously nmeasured |inear velocity of the disc has an error, the
hi gh- spB@é sdarkhoukputi By- sheclievedds hiceaRlbeCa8gpiltvePy pRATHR Fte
according to the outernost circunference radius of the data record area,
[ Enbodi f@fe SF Peép¥pPask anderLivhicod taimdoditheh € o adiel o &Ffteshvieht i on
corresponding to Claings 5 and 6 will be described. Initially, th%_naxinum
radi us ¢argdesk oukeudhPd ¥Redt AL RrRavstal) sderk oyg putcPyihe 5kock
33/ ~#~3803823032 P 37 -34 area described in the first or second enhodi nent
can be GBREXRE®IY U0l IHfNTg the Aads. Wharhehawp) keeh il estadnke HRL f or
extracting address information recorded ors the information di sc by, neans
of a pi EREFECEHPUALRFEHR 258i T9PRL1EA T BUFBRNDEF eCPRdFH I FEF PbLT ti on
obtained fromthe extracted address information as_the maxi num_radi us of
the dat 43sP5rEle GReROM| 51igRaltPEACEERLPE FAIgUAtt ViR tE ARIGTH P E
storage neans for storing the address information at the outernpst
ci rcunf &Bence read at each time when the information disc is played back on
the information disc, and using the data record area at the outernost
ci r cunf er enceTheosmitte king et wegns Cay @md &bV nisn pesfasmedudpher, there
is a method for using the standard nmaxi numrecord tinme as the maxi mum
radi us afcordad@e WwikhranapddioRPM swtteringr ipshaned iofe SHddakhim ti me
in the data record area in which data are recorded on the information disc
and usi agtehd baynthss syiss empdantre biensé of Imdhrtcasef awdid, el the
| i ke. As described above, in the disc playback system according to the
third eab¥dplepbackhésocaeriest outy, camdl cirertdee gasiet p6NCRFROMe theéd?AMt i on
disc or the radius at the outernost circunference address position read
from t hplaybeage ircarsrr fedsedtas the nmaxi num radi us of the data storage
area. Therefore, the outernost circunference.radius of the addresses which
have FROM ~; ~ph 2001 4256 (~k) 21:42/21: 33/#3803823032 P 38 -35
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accurately regardl ess of the values of the [ITnhear ve i rack
of the information disc, and the high-speed search and the hi gh-speed
readi ng can be adaptively carried out f%cording to the address value of the
out ernost circunference radius on the tThformati on di sc which has ever been
accessed. [ Enbodinent ~4 ] Hereinafter, the fourth enbodi nent of the
present invention corresponding to Clains 7 to 9 will be described with
reference tv figure 2. Figure 2 is a block diagramillustrating a disc

pl ayback syst which i.s. applied to.a CAV playback system for CD:
—_according to t eFEs’ﬁﬁ%‘%}?%&'?&%ﬁ“ﬁ{%%ﬁ&%’gF& éﬁ%’éecﬁﬂrﬁe?%?%rﬁi‘“f: ose in
—the second .enhodi ment te the, sane,or correspondi ng.Pl egents or

oper at | SN HHE cBLre HEOR At FiEh 188 RBRBEETPBoR1aBRS ORRERY: BV FBG: e,
the information disc 2 on ghich data.are record%g%?t constant 1inear
vel oci t PYSH ?QHBFﬁié&rb ck Bier §€ESHP T e sEi&C e 168’ TRk fLoeky
net hod or CLV net hod. Ai this tinme, the switching between the C AV net hod
and t he WRPHEtRABHALRE PLPFEr HERSTAR LFc i athad wiltsh st THRE W RAME0REchi ng
instructjon,signal which is outgut fromthe Sésten1controller 6. In the
case of INAHGATEHAVAL8y ndBARePSESothe BlaykackaRklpGleRk e tPHEI KBd and
in the case of CD-ROM the_information disc 2 is played back by, the CAV
met hod. YW kRl ¢4 ofiliGReRLEnE 1T PR 25 pRhepothe2dastirrstien Aignal
33/ #3803823032 P 39 -36(?Iayback is perfornmed by the. CLV nethod, a_variable
cl ock geMdifates @ CANROMNI Y b&afuppdiac &or Bher eRcRignr LPRRCeReing v~ity
control of the disc notor 16 is provided. As described above, according to
the di sCiHHBdackésystem of the fourth enbodinent) the information disc 2
is played back by the CAV nethod.. Therefore, the |oads on the disc notor
16 can be red SYHerRbnIr edudhey SHEWRE slanks BRREPEMES. 1dhd furt her
t he hi gh-speed search can_be perfornmed. In addition, the information disc 2
i s pl ay@FIRRIaBGe aWikhe thengaddo/ R newihabing Anstapstdon & H8Rad which
is equal to that of the CAV nethod. Therefore, the _|oads to the disc notor
16 can PYRHUCRY, TRAFEBT CReBRBLFP 1R Sost ThenF dEANRT A HhFURPHILE! t her
t he hi gh-speed sear.ch can be perfaornmed, Further, the CLV nethod and t he CAV
met hod &3¢ PFEBVERR dNLLRRAL 3ekPR FiFChHi by S ihensbe KBS FRREEARN HRIBREc 2 |
and the circuit for switching the nethods is further included. Therefore,
regar dl éddiftate Jutie  opnchSURRIkeDi 43h2 FRetREXCRORPLA D the data
s Lorage area in the information disc 2 can .be, calcul ated nore accurately,
and t he PROGRSHERY SEEFBAtadd MRFN shrrdsiendlndndanasespd R -
adaptively according to the maxi numradi us, of the_data storage area.
Industrial Av@nlabifheR 2B GEZEK Fe@Bbdvelnghitded sinpkhgphdakasy Sthem

according to the present invention relates to a disc playback system | or
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 dala from digital into analeg, and
outputs a playback audio signal through the LPF (low-pass
filter) 1l5a.

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 siqnal of the disc motor 16

to be supplied to the selector 17. To be more specific, the
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the disc rotation vel ocity and can obtain the naxi mump ocity in
the systemeven in the case of a disc having a different track pitch.
Therefore, it is extrenely useful as t?& one ror realizing an efficient

di sc pl ayback system FROM ~~' |,/ t-0"“7 " nph 2001 4258 (~C) 21:43/21:

33/) ~#~3803823032 P 41 -38 CLAIM5S 1_ A disc playback system conprising: a
pi ckup fvr reading first information data recorded on an information disc
on which data are recorded at a constant |inear velocity, fromthe

informatjon dissc; a disc.nmotor for_rotating the infornmation disc; a digital
signal  SHOESEE AITERL FHFCBIY 1] AHBPIRES Eher TTPAUSRRLR ARG Bhe

according to a playback format of the inforpatiqn disc; an inferface
contr ol Rha5aA (OF oLBer dnamRi s ¢ COREAF AP AFALAPEN S0gn2 InAtth R the data

digitized by the digital ,signal processing ¢ircyit, to an external device;
a buffeﬂ1ﬂ§%ﬁ@3fﬁ?gf§ﬁﬁ&9%ié%?i%nﬁ¥ﬂ?ﬁﬁ nigatdon,sdgnal.

The CD-ROM signal processing circuit 14 performs
detection of CD-ROM synchronization from CD-ROM data and data
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 memory
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 control circuit 19.

Next, the CAV control circuit 27 generates a drive signal

for rotating the disc motor 16 at a prescribed rotation



[ ﬁ@;}z n data which are reqt~PSted f 0 Vi '

Fm}@? ‘ é’ﬁcontrol circuit; a linear vezfeglcﬁl ?@ﬁﬁ@étﬁmgﬁ?ﬁ@(’%@&é? ipné4
a lineax velocity of the information disc; and a track pitch detection
means for detecting a track pitch of t/&e i nformation disc, said disc

pl ayback system deciding a reference Vatue for controlling a velocity of
the disc notor, on the basis of the linear velocity detected by the |inear
vel ocity detection neans, the track pitch detected by the track pitch
detection neans, and a value of a maxinmumradius of a record area of data

whi ch F ~~Ph 2001 425E f~ 21: 43/ 21: 33[#3803823032 P 42 -39,
Facor de oMt ARG £6 TRE VLA LEY THLCHETG TaLiPay HEOR AERPAREACTHERM 1

wherein the track pitch detection nmeans conprises a nption di stance
det eot | B RSB CAIREILEERR e S5 RGAOF| Lt BRLLBE PG EXFSLSARNGRen t he

i nformation disc is |oaded, the nption di stance detectjon neans, cal cul ates
the nun¥eAvust supplided H) Ghe, Ra imuun yslacky\dghid bt 10 £ IFF L it 14@- pi ckup
is nmoving on the data record area on the information disc for a prescribed
time pefR§d IANeEALLHr AEAVRHEL I it SUBPPLEeBy LR tBEt SFd Gt T rhtk pitch
of the information disc. 3. A disc playback system conprising: a pickup for
readi ng first Fustderu ithe §aVacpaEsrdefisRuif ?AfoFpEeS drhqicdit st ch

data are recorded a~ a constant . . . )
circumference 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 definitioncircuit 22 when the outermost circumference
address valﬁe 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 is 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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first informati on data according to a playback format of the information
disc; an interface control circuit for %_[ansm'tti ng second i nformati on data
as data which have been digitized by 'f% digital signal processing circuit,
to an external device; a buffer nenory for tenporarily containing the
second FAa~( ~~7~ 2001 4258 (~C) 21 ; 43/21; 33/~#~3803823032 P 43 -40

i nformati on data which are requested by the external device via the

e 268 BOLEL GhSEHL by, SR b 51 L SR AR AR Ot im0
detecti f det '  ayb .velocity of the.inf ' di
detect o0 Tl Lo Setecl 10 o phaybschy el 661 yn oL 06, bR Q1ARAY o
dect 0 g, 30 2 Mol U8 e A el erans value Loc contr ol 499, gvelocl Ly

| i near velocity detection neans, a standard_naxi numvalue of a track pitch
of the ThEPRAECHNLRYPLERCEAGNS LINAL ’cﬁSPRBlrh%éi RAREPEUS5E EATELRRd area
of data which are recorded on the informatjon,dis¢g, when data arP read from
the i nf GOREh GisculséfertyMafah FPREFRL eFaREBLI e for control ling the
velocity of the disc notor adaptjvely on the basjs of the gl ays)‘ack vel ocity
of the infornftP8hhapston eHtREHIRG LigRprvekoghtE At EPCRRIBFRY back
vel ocity detection neans, the linear velocity detected \% the |i nea]ré

vel oci t PHddihetinformagionaddse i Jeh@rsancanareusted GV PPt yback
is being performed, and deciding the reference value for controlling the

vel oci t PYSrtemcL o sEPBPYr 154 depnribed withprekesgacemtsr IAWMES R nherein

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 vntil 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 be more 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 pitch (1.7
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val ue for controlling the velocity of the disc npo

reference value for the velocity control is set again ) by nmaking a
conpensation by multiplying the initighsyvalue of the notor velocity control
ref erence value, by a conpensation coef?icient corresponding to a ratio
between a radius position at which the information disc is being played
back or an address val ue thereof, and the value of the maximum radi us of
the data record area or an address value thereof. 5. The disc playback

System QimpnYs ¥isdd 8s"Ene: lﬁlé‘ﬂgl“vﬁﬁéa&f e g‘iﬂ"cefé h’EE%”@E{LBBitFt.i on

concer ni ng the information disc Is store I Sc star PosS

L] OT e ot thel BERbIANk ARPec Ry e §0cekAlP dlaed QLR bR 2 TEX] T
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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)

Tp ADum‘.t

and
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ca 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)
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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):
L., = (0.0249°+1.6x107°x1.3x3600/7r)"* = 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)/(27r%x0.0548) = 7249 rpm

rpm
When the actual track pitch is 1.5 um as the standard
minimum value, the radius position r,, is obtained in accordance
with Equation (1).
r,. = (0.0249°+1.5x107°x1.3x3600/7 )% = 0.0534 m

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

V.. = (60x32x1.3)/(27x0.0534) = 7439 rpm

zpr
Further, when the actual track pitch is 1.7 um as the
standard maximum value, the radium position r,,, is obtained in
accordance with Equation (1).
Toaw = (0.0249241.7x10"°x1.3x3600/7)*? = 0.0561 m
Then, the obtained value of r,,, is substituted into
Equation (2), the rotation velocity of the information disc 2
is:

V.. = (60x32x1.,3)/(277x0.0561) = 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 pitch is set at 1.7 ym and the rotation velocity is
set at 7081 rpm, the playback velocity at 60:00:00 is 31.2b5x
(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
um, 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 pym, the radius position r,, at this address is 0.0383m
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104] the playback velocity at this time is obtained from the

following Equation which is obtained by deforming Equation (2).

Equation (3)

Zn;m,‘,

DRy, = 60Vl rpm

When the above numeric values are substituted into

Equation (3), the calculative playback velocity is:
DR, = 271%x0.0383x7081/(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)
= 60DR ..V,

max
2RV, .

From this equation,
r,. = (60x21.1x1.3)/(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)

2 2
Tp = n(rm - R0 )ADunit
VIADend
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of the inner radius, there is a possibility that the calculated
value of the track pitch has a large error. Therefore, when
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 disc 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:

Toaw = (0.0249°+1.605x10°x1.3x3600/7)"? = 0.0549 m

max
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Hereinafter, by making compensation with half of the
difference between the track pitches at each access, the
obtained value is gradually converging to the true value of the
track piteh.

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 uym and 1.51 um.

Tp = 1.7+(1.51-1.7)x0.3333 = 1.637 um
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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max

I

v (60%x32x1.3)/(27%x0.0663) = 7184 rpm

pm
Also in this method, when the compensation is made at every
access, the value is gradually converging to the true track
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 ym in the case of the minimum
radius is obtained from Equation (1).

Tpax = (0.0249°+1.7x107°x1.3x3600/77)¥2 = 0.05605 m
Then, from Equation (3),
DR,,x = (27rx0.05605x7081)/(60x1.3) = 31.97x velocity

In the case of the maximum radius, from Equation (1),
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r., = (0.0251%+1.7x10"°x1.3x3600/7)** = 0.05624 m
Then, from Eguation (3),

DR,,, = (277x0.05624x7081)/(60x1.3) = 32.08x velocity
The difference of the playback velocities is approximately
0.35% at the maximum and it is a negligible range of error.

Even if the initially measured linear velocity 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. 1In 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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the basis of the address value and playback velocity at which
the playback is being performed can be combined.

as described above, the disc playback system according
to the second embodiment comprises the linear velocity
detection means for detecting the linear velocity of the
information disc 2 and the playback velocity detection means
for detecting the 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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the high-speed search and high-speed reading can be adaptively
performed according to the outermost circumference radius of
the data record area.

‘Further, since the compensation is made by multiplying
the compensation coefficient corresponding 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 circumference 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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area described in the first or second embodiment can be obtained
by following methods.

For example, there is a method for extracting address
information recorded on the information disc by means of a
pickup, and using the radius at the outermost circumference
position obtained from the extracted address information as the
maximﬁm radius of the data storage area.

In addition, there is a 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
circumference 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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ever been accessed on the information disc can be calculated
more accurately regardless of the values of the linear velocity
or track pitch of the information disc, and the high-speed
search and the high-speed reading can be adaptively carried out
according to the address value of the outermost circumference
radius on the information disc which has ever been accessed.
[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 Itime, 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. 1In addition, when the



HOWEES%E /& ()- "10% & ()- !x "10% 1 10U 0 n{) Dy
)10%] 5/ & ()-y>>' orP1 "10%&' ()-!!, )10%%%%%%%%@&\/? %‘%ﬁ?g%ﬂ%?/ F !jng\I
% 10% / & ()-9% 10% & ()- 06" abczodY7 '} )10% | & ()- 10 10 10L-"109%& ()-

" 109 ()-!!x"10% ()-!!s"10%& ()-! dy7

118&310%1| & ()-"10%1| & ()- Y10%l| & () - ~@rove| & ()-"10%1| & () -!
)10% (& ()-raSE7 104| 4] 104| 4|

playback is performed by the.CLV method, a variable clock
generation circuit which can vary the reference value of the
velocity control of the disc motor 16 is provided.

As described above, according to the disc playback system
of the fourth embodiment, the information disc 2 is playead back
by the CAV method. Therefore, the loads on the disc motor 16
can be reduced, thereby reducing the costs and downsizing, and
further the high-speed search can be 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-specd search can be performed.

Further, the CLV method and the CAV method are provided
as the means for playing back the information disc 2, and the
¢ircuit for switching the methods is further included.
Therefore, regardless of the value of the track pitch, the
maximum radius of the data storage 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 for
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controlling the disc rotation velocity and can obtain the

maximum playback velocity in the system even in the case of a
disc havinga differem:. track pitch. Therefore, it is extremely
useful as the one for realizing an efficient disc playback

system.
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CLAIMS
1. A disc playback system comprising:

a pickup for reading first information data recorded on
an information disc on which data 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 ciréuit, 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 detection means,
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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are recorded on the information disc.

2. The disc playback system of Claim 1 wherein

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 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 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 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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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,

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
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, 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 detection means, 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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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.

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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on the information disc.

7. The disc playback system of any of Claims 1 to 6 wherein
the disc motor comprises:
a CAV (Constant Angular Velocity) control circuit for

rotating 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 generatien circuit which can vary a
comparison c¢lock supplied to the CLV control 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.



