SIGNAL PROCESSI | ELD OF THE | NVENTI ON The i nvention reLagegE@cﬂmM
an appar at us f data stored on a disc, a signal processing
circuit for use |n*ﬂFUEeSS|ng data read froma rotating disc for storage in
a buffer menory and a nmethod for reproducing data stored on disc as defined
in the preanbl laim1, 13, 24. Such an apparatus, such a circuit and
such a met hod @Mmhw MMMMLOW]EP 0 485 234 A2. In Fig. 7 of this docunent a
circuit is sh verts a frequency of 4.3218 Mz into a frequency
of 4.2336 Mhz. Thecwi*ti ng operation of digitized and denodul ated data to a
storing neans is carried out dependent in these frequencies DE 41 03 973
Al discloses a nethod for roduci ng and for_ recording of ital . data.
For “avol di ng | IDEYG DTS RERRODICINGALEA RIS A3 SGNAR PROGESSING
recording carrier are read out via an iGIRCHEHi ate nenory. Wen troubl e
occurs, no data are read any nore into the internediate nenory due to
tracki ng and focusing defects. After the trouble disappears, the data are
read into the internedi ate nenoiyIEAD OF THENNVENGEON such that the
intermediate. nenory is again filled up wth data. ~. . . BACKGROUND OF THE
| NVENTION As is well known in the field of audio equipnent, digital record
reproduci ng systens have been generally adopted for the purpose of

reproduci ng reegfed -rGerﬁix%h"i‘elQ{eslfB ghastansid fhr ?ébﬁioéu ddtdslokddon 4 Bist hese
systems, audio sg%f c§§s HiRuft6r in rﬂ??a 28'¢Fdrg §90dah dJJ‘Qé’ fcﬁ
lf ra%

; e3e({B(x8894=r Mgmﬂ 20040 DI SC DATA REPRODUCI NG APPARATUS AND

rpgé/grpgl ﬁg %gle u ertrﬁaC Jéf&%u@ rr%gbo OF rc;%@ucxr? Eft gtore o Cisca,s

Anong t hese sy "ttlkfgpﬁ% éec? ar é‘éé'lnctmw A% hi s
case, a binary SBF ? ;sklﬂdt*)m ‘P‘P’%g |‘$| z éjf’ﬁurf“é“fa rmed on
a . disc of abc?ﬂﬁc‘“i Wrig %‘feﬂsaﬁ@qvgn%ﬁh °a AUy Mci ng
devi ce for reprietiiMbz e waking ereevioned digitiz UI‘ﬂF%éa'%éo YESHPE bed

above, noves amwﬁﬂwﬁ@%@ﬁpmdenmt@eseéteqwmesz provided with a

sem conductor |aser and a photo-electric conversion device in a constant

| i near vel oci t \DE #aERiNTg AlydisangeSlaviethodfor ré¢produnmng apdfdrptrerding ofidigital t he
out er peri pher yasi. Fer afoidihg istesoptionaddrilyy a datk atprogudtive, detaisai a dedordigg t he
dat a recor ded - afarridtareeapact vidas enteimedite memdry. TWResl abable@achrs) o datoaret he
disc 1s suppli ggad shydforéintl the érmeditte SedbrEdiccidl thacRide Af@tfScidoodefécter r or
signal and traci&fapeirb@ble Alsapstard, E&@a%@%a@%to%efnh@nﬁ’é&ﬁt&ﬂlemﬁrﬁ kyp, and

supplies a servg.icoRtsl sihhifdihe Whdd BhRIBSL RG0S RN win 48 RF. .o o
circuit also qua%tl zes the signal read fromthé disc, -and Supplies‘a si gnal

processing circuit with the quantized signal as an eight to fourteen bit -~ -
nmodul at ed. (EFM signal. This signal processing circuit operates an EFM -
denodul ati on, a subcode dem)m% ) i on processing, .
then its output is supplied M@&erter(her ei nafter
cal l ed DAC).~An out put. ofi the DAC i s _supplied to a-1 ow pass filter (LPF) -
, .rand an . oubpi§tvedrknogm ipphe eﬁlfiroéé%ﬁég‘“?@e&t’%F%d‘iﬁ?é‘?ifeé’mﬂ%m@ut ut
signal . In a r&psteasbayobeed agnerally géapted fon the purpgse ofireprogueiag Tecotd@dﬁllﬁ@vent
.af i na 1 audifdighdensity amcbm,bé@sh&yglmbweawaemuwcb@ analphg SigRAls deenodul at ed
signal is storednverted ibtof digitizeddaa py aPCM @Eatkedladea¥ivdulatibm) techniquecadr ect i on
processi ng usi nhusdad shteoricegue neprdtdmkdisirgsadh asthdisc of aalagaeignape, its
synchronous wi tdz ra8prelie€ds. nglth@e@weﬁﬁ%é)abrﬁpm Wit 3¢ magny hiecdtadpresBasi des
the well-known Iauﬂgeas@a Bina igit Wil AAb thé dRMPLANata i€ Pérgfd ©nng
apparatus using %OutT ﬁgygtgll %E{ Jfggéfgd%ggs “two kinds of data

co-exi sti ng on t ISC

A rcproducmg device for reproducing the data recorded on the compact disc as
described above, moves an optical pickup
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3 audi o signal and ROM data, such as image informatfon and character codes.
When the audio signal 1s read out, the reproduction is perforned gat(ﬁ: 2004
normal rate correspondi ng to audi ble information.. On the other han

ROM data is read out, the reproduction is perforrred at a faster rate, such
as a double. rate. In such a CDROM pl ayer, frequent switching fromthe
normal rate to the double rate or fromthe double rate to the normal rate
is perforned. As shown 1 n FIG. 1 , to2change the reproduction rate , a
rate control signal (HS) is used. Wien the signal HS is changed from"L" to
"H', the rate is switched fromthe normal rate to the double rate, and when

the signabn b 4eq Changed Léﬁ?m‘orjt_&uét%r Llasetr'r"ear'trc:at € AfosidGhed Lramthe

double rate .to the nornal rate. In such cases, ero atlon speedont'

di sC Mot 08 1 dAEE eNAlLChANGe davst a4 ANEPHERY bt oehae@agemgs@mbalslyxétfematt/?
normal rate to the double rate or fromthe double rate to the nornal

As a resuftymatheegoueacypefimheraprsodecticonthet age: el qode(1\WEEEK) sgasepat edeby
a PLL circuit 1n accordance with the rotation speed of the disc notor
flutters fifequend Py modetdndande’ camphcthd i sot gher otadiai grecordad on the
reproduct | on. stage, cl ock controls the rate at which datais witten into-

t he bufi ng?'pﬁ‘éhD?ﬂ/scdﬁa)flﬁed’ter?éir hand. a signal processing stage

cl ock(XCK) fio re c n_processin audi o t put processing 1s
swi tched pr orrpﬁ’g ‘%3 gl gnal L 558?5%2'6 dtqa?&e c o%‘l%p%gﬁﬁcfof% ?’heE?aFeg
which datayiis. readsf ﬁf—'mctm@ubt:'f ELLrIBODTY - £ 45, & érqséu'tstg\‘nélh'agmatracktn
transitional perlod of the disc notor until the rotation speed reaches fhe
required speed, stihaafii requeaay odithut of 9hBEGPRAQ414 pfiekeBce hat weeR 1tibe
reproduction stage cl ock(VCOCK) and the signal processing stage clock(XCK)
is relatigesgrivargentralthbrdufd fdrtngimsy, estoachgéwsi gnaly . iThepd&Ff erimed:

by a reprod ctl n stage frame cl ock(PFS) synchronous with the. clock VCOCK
,and reafY1*nd f°sqbgPFb??r%d”lﬂ/ d «igdndP2fr SEBsFRY 41 e INhrfRRRIER( RFS)

h h X h h k
Cunor ot og Sgtat priaBeslsdfy, Erelit RitR SKECRLRRS NS (R cRaT 85" af BPance
bet ween st@r Imrawert et naoeewﬁedd?#me sfi %qlten%ﬂéfk bﬁ%?nsﬁo%é‘éé‘?qa

an all owed value for the bufif menory. Th| S means an overftlow or

underfl oweltcait epptrgites, awheeh gesoll vat o, r£ps @stiSdd Odlehdd I tURK QA4
The probl em nenti oned above is not limted to the CD-ROM pl ayer. For

exanpl e, e ep‘r@bl errakssiexi srecéss i g Chdrayiers whitghuttolnprsuped . iadshiocla
proof nmne pi ck-up interruption caused by a.

imnate effects of data
shock fr g&/ ngggéa‘tﬁ@aéﬂ%bk%?t‘)ﬂft%?ﬂﬁ’f‘wt}esh ¥ Tegy é’é\céapata t%}“tr?é’ﬁ'nr y

such as 4ML3 JRAM{d it m G randaom ess ry. | qyed
bet ween the bufifi erqhgem)rig qe aaDA w'tck"""’lsstsorﬂ‘clt S'Liglr}ddt%"é’d ad‘utou u(%
the bufifes rew@npr Uaﬁ-rreeeeeducee QURBHFolSced owahaoot.b&ue%aqr Oqfn'
menory, then read out. This systemis. called shock proofi . In the shock

proof systremrcsiuertiiog ideviibe sleakwptaoki COBMIKY dr&ie?0ontid Pred@dnt0 aKeamad
predeterm ned data quantity in the shock proof nenory in the follow ng
manner. WRHH It utrgit sTrom ecaupteal bgwaasHodRuttem. outte oBFM t demadpraddced
data in t shaock proofi nmenory is reduced because readi ng-out continues.

1 fi.: 2004 E?tPﬁédqdan?l PyffeouReTY 139 HeeahorKkt p? B trtﬁnﬁrgrci"s

det ect ed d8n d4 %rdrocessqgg?:/reol?ﬁt []aﬁ h@%ﬂle} Frg?qﬁgﬁﬁgyaﬁgcgv\ff%r% HOCk

proofi menory, a reading rate

flaster 1okl fis Il ca5CsyREAAUSELL N1 0! 81 L9BeRPIAG AN ISl %%dma O
changes gradual ly, the d|f| I erence between the repro uctl n stage cl

and the sighadtdar @sR93i1Rdcpt age -clock is increased. As a result, an
underfilow occurs in the huffier nmenory. which causes a reproducti on
interruption. Aesiessr itred vldv&nown aystensbdspolayas .t he chwerdm pyiaofdr 1s
system and CD-ROM i n which the reproduction rate is switched, the -

repr oduct i YP A beeprduc et Assramses of § | ngedfilsews or Toed6PF-ROW. rSiadcem |
speed chan nge al so occurs, by a search operation, in a conventional CD

pl ayer whi'cH TORECHdt "eﬁpl“dy"dtshé’fr &G R o $htes sant &RPng.! sFhe diesc 2"
rotates 1n about 8Hz when the pi ckup is at the inner periphery side of the
di sc, and 3Hz when the pickup is at the outer periphery side so as to

mai ntain a constant |inear velocity(CLV). For thls.reason, to track-the
data i n~the outer periphery side when the pickup .is tracking the inner
peri phery side, the rotation speed of the disc notor should be reduced to
bel ow one-half. In the opposite case, when the pickup is at the outer

peri phery side, the speed should be increased to two tinmes greater to track
the data in the inner periphery side. The frequencies ofi the clocks VCOCK
and PFS obt a| ned by suppl y| ng the RF CI rcwt and the PLL ci rcwt W th the
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for exanple fromthe inner periphery side to the outer periphery side, the
frequenci es of the clocks VCOCK and PFS are higher than their predeift ”ZUR’Pd
value for the target point until the disc notor decreases Its speed to the
predet er mi ned speed. . Wen, the pickup noves fromthe outer periphery side to
the I nner periphery side, the frequencies of the clocks VCOCK and PFS are

| ower than their predeterm ned value for the target point. These cases can
result in underflow or overflow, by the 3requency difference between the

cl ocks PFS and XFS, which results in the reproduction interruption.
Particularly) 1n the systemin which high-speed access is required, a | odg
muting peau@doultghal hgnkeRemdystd Ons i raesStiarr(af]geed { e S O 18 SQRLAYS
probl enms. To sol ve the above problens, although using hig controllaﬁlflty
not ors whiteh bauesa wher t enedddiansiighanal s peea®docan Hee efdBddi i ohhese
notors are expensive and, consune greater electric power. Use. of these

not ors reserfermadaati acneasat mrtcecofrddpondigpltay exudiat) anth fARGEEASRS
the marketability of the CD player set. In the field of disc data

repr oduct PAnt8§sPERBT BaTH scvhkat ROMegrdaUtE | D2 ApPat at e whirotpdisad oa ¢hock

generated by_a PL Phase Locked Loop) circuit |s suggested. Such a
reproductf&%fﬁﬁnga%ﬁsai aster %?Eﬁpl%ECQﬂ%ﬁﬂﬁxﬂﬁfqu?t eragdn&¥€ehpat Rt

Lal d - kai 3- ' | -
G scl ceed L h PRaYaRove Tarenomet ton BRL PRUR (HRE FERRATLASH Do Pherane

angul ar vela@ei by €sOmCahé edhufiAV)raRY RoSPhBOhE~ADT Of 2+ NEs CAM: F AL ON'  Of
the disc neans that the .linear velocity of - 9 DEC 2004 'The tracking

changes accor dAsgshowhhenr 6tat i ontbadhasgandhdaraprbanstesnr ahes, aceraek
constant. For exanple, under constant angul ar velocity, when the data
transfer FCRNETPeprdsBAt $HEDuUL st iused .t Nbemorthel ¥ bane it HE hésowthengpér ifpher y
si de, the”Qat tnqg§fer rate represents 1.6 tines the normal rate at the

i nner peri pher e. TB%i FPr&neft StHE CHSS) & et EBRedOCAR Ih 3k , tQ the
cal cul ati yLeuwit whi Lcu e ference fr n for, t.he PLL.
circuit aggug]%rgahgﬁc;%?y%gﬁgs#gér§&§Péﬁ @%negoféagﬁégfﬁﬁﬁﬂengy gfe E '
required. thae realCulkaklyoBchsd exesit@l. 2GRN PG k0 e RANE5S i pheemagjon
and optical pickup position information detected by a position sensor. :
Further, fsorcht tasesualthaudioaatisenseple@Sofiuai @16epmoddet ideRs do®AV cphayer
nmust enpl oy other circuits to performCLV reproduction. As a result, disc
data repr dASEBNGANBSHAYY b CA\ChANgesmsnadual tynprem the unetmal arate rfor dases
the price of Hhe quer s?t. SUWARY OF THE | NVENTI ON The oqiect of the
present i Vel 1%° 10" pf 6O dENEN 9BHBA AR oF© r EPPOMREMAY RAEE stdFed on
a disc; aridnal. il OFeeahifof! bEULL rbRloUse iR PSS 0P dRYAcbERY] LLRM 2

rotating disc for storage Iin a menory and a hod repr BC|ng
data storegaaRdabgi SCPLLSUERcE AL § i e REENCRN W IR I HED T NSt 19 TBheROS +
caused by a reproductionh speed switching are reduced. This object is solved
by an app#&th®t ¢t sacomrtdimd liut telrai fréquansi gnah preeesanpg eiirt@uithea@dtbei ng
to claim 13 and a nethod according to claim?24. An additional advantage of
t he i nventi®ddtil@nthibet nerrpduc Py staseanl pekprontdedls tme whdth athehdcbess
time deviation s mnimzed. Further advantageous enbodi nents and
i mpr oveneeE2of! St HE 1 EREBNIP BN it B FEEKBA™PF¥m t he dependent clainms. - 9
DEC 2004 Innac%grq nc%twg;h an _as echﬁof‘thekgrespnt i hvention, the
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apparatus for reproducing dAfR9stdr
rotating tehie sh sgorpleChUbATeARS LAk 1heAA MY QUL 4t LEam the, di $¢; dyring
rotation thereof, neans for generating a digitized signal 6& quanti zing the
read out divsctcthaidapirempec9rdamae WiiighanObaldc@s Oifnd het gy &Cc1BBRNE 0hQF o1 s
generating a first clock in response to the digitized signal, nmeans for
denodul at it thatei gitt iwhdedhsidatd | s resporfsent othéebliffetir chaodkryandAgomn
outputtinq denodul ated data, nmeans for storing the denodul ated data, neans
for derivifg'd tsedditfi! el 8ckrepoht tanak inentiad ok Rl dlovc ouatprt tintd 1t e
second clggﬁzaakreféren e clock, and nenory control ing means - f or

control ling & ?Tlﬁ@e%éeFﬁfFBﬁst5“?h€e§FdHQﬁ;%&%ﬁ%-i heedpsasency @id -
first clock and for controlling a reading operation fromthe storing neans
in response to the reference clock. In accordance with anot her. aspect of
the present invention, the apparatus for reproducing data stored on a disc
conprises neans for rotating the disc, pickup nmeans for reading out data
fromthe disc during rotation thereof, neans for generating a digitized
signal by quantizing the read out disc data in accordance with rotation of
the disc, neans for generating a first clock in response to the digitized
signal, neans for denpdul ating the digitized signal in response to the fist
cl ock and for outputting denodul ated data, neans for storing the

o, o, o o o o o, o I o



A signal processing circuit according to another aspect of the present
invention . for use in processing data read froma rotating dise g‘qy[.%[: 2004
storage in a buffer menory conprises a first clock generating circuif to
generate a first clock responsive to an EFM signal generated by quanti zi ng
the data read fromthe rotating disc, a denodul ator to denodul ate the EFM
signal in response to the first clock angl to output denodul ated data, a
second clock deriving circuit to derive a second clock fromthe first clock
and to output the second clock as a reference clock, and a nenory
controlling circuit to control witing of the denodul ated data to the

buf fer mefrergnca betpessetbe rherddpstied otke e Fark CERGOI 13Ny theadi'®g of
t he denodul ated data fromthe buffer nenory in response to the reference

cl ock. Fureheprogess ynal sprore3testy( X3 cdist redeti¥8'¥n1pFB8Lessing data read
froma rotating disc for storage in a 3uff1er menory )acgordi ng to.ang hear
aspect of the pPed&ft JHERTi BARBXpr iSd8S 'L F St W1k k GeREFAPTAG cPrcdi t

to generate a fir cl ack .9 004, e i FM,sJ

gener at ed Pﬁﬁrﬁﬁaﬁt%ﬁ?f’nﬁgfﬁee égtaglglrzgea]ﬁhch?(oplrr%%eéfrg?gwﬁahgi gg,tﬁamgzm@c}%lcgt or

to demoduhgiu he, EEMrsiagn@lg | Ns r gepeBsRetiobia fd rghatl pelocand ing audue

denodul ated data a second clock deriving circuit to derive a second clock

fromthe fansie cbOGk kanNF $9 Gutpub rbhe wecond hcl Dk, cd sekeXiCdr wbissl dot

one of the second clock and an externally supplied constant clock at a

pr edet er misnetHremency | thnd foroautpland hgeeheraeedchdd &IToKe sl et

reference clock, and a nenory control li ngrci rcuit to control witi nﬁo of the
r

denpdul at e tPat-a foF 1 SoiTFate henthy FRIFEEPOALETEL S NTE MTHI® ] otk AP

for:controlljng reading of the nodul at ed da romthe ffer i

response tad’c{ W%ardéf‘@r 5%&’3‘2& g&’k%ﬁ Sr@?ﬁ‘é%l”’?)bréirafe%rpoed‘uccﬁ ng aetdgsaﬁgggglg%%@a,

di sc accorglj g to, ANQLNES, AIREGEmBhyt Nen PL GSEI s | W &IV 0N KON @S NBW,

steps of reading out the JI sc data during rotation of the disc, generating

a digitized i gnalp i rlantnizinngelshe tsead outegh suchaten i imwcecepddroe Wit h

a rotation of the disc, generating a first clock in response to the

di giti zed signafhe demodlikat meg tiremedi ghoved! sigaal litm Irteshovzet b ¢HaROM

- first clock and outputting a denodul ated data,_ derivi ng a second |Ofk fr[om
the first RI®¥R™anfoForeRRMLE t i At REOLIEThP TDCR*AETS rF&erbnt? Rf BEK

and witin he denpdul ated data to a_buff I PONS, 0 Jthg
first cl oc\gt?‘%thdc?"épara‘ W t%esq}f’ec%o&ﬂogtfegeﬂgfﬁn?‘?gﬁ/{'Jplgnébﬁ?fer eersettrfbro;f | ate
response tg,the, s el RLePFEp el OfK caused- bRUT hlocid FRéMOGut o dé epraduehbgk
data _stored on a disc, according to another aspect of the. present invention

conpri ses phe ot ensed ryr.eak g oyt adiiet gat dadueiiny rméadren safcit hes dAB8E,
generating a digitized signal by quantizing the read out disc data in
accor danceDRaMKfaur onagabht ofly béme! i sendeerrecrs ngnendrix)st f oume lioyed be-
response to the digitized signal, denodulating the digitized sigpal |

i n
response t §¥ERB EhesPuUEFeRkmeRErHRMIt ERNPAL dEhotitR e et Yol 8P TE19s%H 9y ta
second clock _fragmthe first clock, a selectin n he_s oGk
and a consPHft °%I 5%‘? RetLeh, BEBPEY ni Ega F?%ﬁﬁ%ﬁ%@gagug&f'%f g? e%ge o ?(?k, °
writing th | ed;&@n‘ 0 G MUTTEly NRID! Vi ik I &sPadse; § ocd Need igrdek
cl ock, and%rhggg?ggot%tﬁe errt?%ﬁ;l'at% dategarfromt.he buff'er menory in response
to the refemreree clock. 9 DEC 2004 Apparatus for reproducing data stored
on a disc according to another aspect of the present invention conprises
means for rotatiimg the dihsek ppeckaf neestsed or steadimg dat tdiscsdacl pProm'
the disc during rotation thereof, nmeans for generating a digitized a sitgnnal
by quanti zimégorive iseadnsae ! desctaakeer né anasteddnad Nt §3t6t AUeBR 1 BY thetne

di sc, nmeans for generating a reproduction reference cl OCE res on§i veistoir;t_he
digitized SSTHFN Preedns MeERYuppl yiNsg T4 184ENE| BRBP Bt olR®Yt S5°T NS

redeterm ned frequency, neans for denpdul atin e diaiti sl lsd
Iroesponse totetphre“‘??? tb¥l SCI?%éDr?d( f%‘r""bu?‘ﬁ)ﬁ? fl%%ggaé?roaglpgtog gagdt ad,agtrrf%z;nr{snﬁ‘%er -
storing thederpdyl ated dal g, MBITOI G GUY Udd G FRARS by tORLRek hiag. ar
ng operation to the storing reans in response to the reproduction reference
cl ock, means for detecting the frequency of the reproduction reference
clock in accordance with the constant clock, neans for determ ning the
denodul ated data as invalid when the detected frequency is out of a

predet ermi ned range. Another signal processing circuit, according to
anot her aspect. of the present invention, for use in processing information
data read froma rotating disc, for storage in a buffer nenory, conprises a
cl ock generating circuit to generate a first clock responsive to an EFM
signal generated by quantizing the information data in accordance with a
disc rotation, a denodul ator to denodul ate the EFM . sigpal in response to
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9 Diec 2004 12 digitized signal by quantizing the read out the disc data
accordance with a rotation of the disc, generating a reproduction-rm

cl ock responsive to the digitized signal, denodul ating the dlgltlzed si gna
in response to the reproduction reference clock, witing the denodul at ed
data to buffer nenory in response to the reproduction reference cl ock,
readi ng the denodul ated data fromthe buffer nenory in response to a
read-out reference clock, detecting a ftequency of the reproduction
reference clock in accordance with a constant clock, and determ ning the
denodul ated data as invalid when the detected frequency is out of a

pr edef er fhed auanged tyOrtestucsdjeactls, fheat shesk anticativameagey dfs tdeet egrt@esient

invention will beconme apparent fromthe follow ng detail ed description. It
shoul d b&"ABRJEPsPBEAT HB\N@?@PV&’E e t Pee 4TI dtf U B3 PtiYor Narfdhes F&@ick ¢

exanpl es, whi.le |nd|cat|n ferre the invention, are

gi ven bybvv&?fof MRt r 4t | 8% gﬂ?y"ag? ngbm?/a u%up{ﬁind%?“qir?'d ‘nsocﬁ"{“t&;‘tel ons
withint n ope. o, ve b p ose
ski |l ed Pﬁ ?he %& R ?%m‘gt hr {cpet %‘"’% dgtgcrglnstw: Iéhe F8 g R %%441}1 &
DESCRI PTIGN O JHE ~DRAV NGS sA 4101 84 59N et @hapmefc+ 8hiegy: Of bg%d@@se%
invention and nany of its attendant advantages will be readily obtained by
referenceebeonethohl evhgyg cedat |atb de&c&nQhamnpeeessdeh@dstigéthn&ﬁin&n
wi th the acconpanying drawi ngs, 1n which: FIG 1l is a timng chart show ng
the rel atlingmshisgdhetweenrehe! fr exuersderdfl oa peprodutti dhe st afjter eference

clock(fCV||K) and the frequency of a signal processing stage clock(fxoK)
accor di ng''¢"a C@YT¢ENnPi BREMCSYStEIR 'MTErUPE 1P a bl ock diagramof. a disc

dat a reprodUC|ngd%chqratus accor kn9¥59e f|r$g ggbpgéngggcgf t he. present

i nvention: FI 653 954 'BPScRPaVEgr & TF gHAT" pTocessi ng & Y ad’s

cording. dd, té}?dftésﬁoﬁn?ﬂdhﬂ?gﬁ Qhet RGPPEBTERT oh NHERET Q7 FiGchelsS: the-

bl ock diagram of a part of an..- EFM denodul ating circuit according to the
first enbaingfictafont BRAnpbeSeAterrupted because of overflow or underflow.
Sudden speed change also occurs, by a search operation, in a

conventional CD player which does not employ the reproduction

}rate switching. The disc hotateslinvabout 8Hz when the pickup is

at‘fhe inner periphery side of the disc, and 3Hz when the pickup

is at the outer periphery side so as to maintain a.constaqt

linear wvelocity(CLV). ForAth1s-reason( to track the data 1n~thé

oufer periphery side when the pickup 1is tbacking the inner

periphery side, the rofat\on speed pf the disc motor should be

reduced to below one-half. In tﬁe opposite case, when the pickup

is at the outer periphery side, the speed should be increased to

two times greater to track the data in the inner periphéry side.

The frequencies of the clocks VCOCK and PFS obtained by supplying

the RF circuit and the PLL circuit with the signal from the

pickup, are synchronous with the disc rotation rate. For thjs

reason, at the moment when the pickup moves to a target point,

n

Hp



invention: FIG S is a block diagramof a part of a clock generating circuit
according to the first embodiment of the present invention; FIGH BECaZUU‘i
bl ock diagram of a switching and thinning out circuit accor di ng to the
first enmbodi ment of the present invention; FIG7 is a timng chart show ng
an operation of the thinning out circuit shown in FIG 6; - 9 DEC 2004 14
FIG 8 is a block diagramat w switching and thinning out circuit according
to a second enbodi ment of the present Inwention; FIG9 ima biock diagram
of a swtching and thtnninp out circuit according to the second enbodi nent
of the present invention; FIG 10 is a a block diagram of a PMCKG generati ng

circuit ofrokh tahi a t Qi n C aggoerdin t cond
enbodi nment OEf §><§\k‘iﬁep]%r gsmgrr?t Qﬁﬁvgpﬁgro%epgfg&gl‘g FHSEE t§ r:ﬂla 9 grg? ggofﬁehnegpyan

oper at i onsofiet, henkhirtABLOENOWE s Chf Ctid Shaws vt dokGah@; PEISGarlg h$ Re P! QG
di agram of a disc data reproduci ng apparatus according to a th %I

enbodi nentthefi rt e gt esent | hadentilor: flolrkGth® itsarggdt 0ﬁk1dltagﬁ1&m10ftr-&é disc
reproduci hg speed detection c 1 r c a 1t usable a with the present:
i nventi onMOEPG KefFrieases t1 i ngpeddr toshowi my eaie teper aeidorspefedt. hewhen the

r epr oduci ng ipeed detecting clrcuit shown in FIG 13; and. FIG 15 is a bl ock
di agr am of '§<&PgM&NSFr 6ECBsERG LFITUIRET RN Y Sdfea t§er¥1“80r\d(]éf‘a?‘3'émfrﬁf'>i n

accordanC% W‘thtkgefp %%%ﬁgiggvgftkge cFéQk}8Vé&%@n ?g&%%e p?eg%%?r than

nennry control circult nmenory accor

i nventi on.thli@ bf dde t2 i Hedd valiak! HpOWHW W@ta@ﬂn@f ﬁﬁeﬁﬂfééf\leé'%
in the menory control circuit according to the present |nvention: - C
2004 result in underflow or overflow. by the frequency difference be-
tween the clocks PFS and XFS, which results in the reproduction
interruption. Particularly, in the system in which high~speed
access 1; required, a'1ong MUting period until the reproduction
i{s restarted is one of the serious problems.
 To solve the above problems, althoﬁgh using hiéh—
controllability motors which have a’shorténed tranéitional period
can be effective, these motors are expensive and'consume greater
electric poweh.‘Use-of these motors results in an 1nc¢eased’pfice
of the CD player set and decreases the marketability of the co
player set. . | . |
In the field of dl#c data reproduct1on systems, a disc.dafa
reproduction apparatus which Qses é clock generated'ﬁy a PLL
(Phése Locked Loop) cfrcuit is suggesfed. Such a reproduction ap-
paratus 1is, for example, disclesed in the Japanese Patent Laid
Open(Ko-~kai) 93-28632. In the reproduction apparatus (player)
disclosed in the above 1a1d-open patent, a disc Is rotated at a
constant angular velocity (so cal]ed CAV) by a spindle motor

The CAV rotation of the disc means that the 11near velocity of



15 DESCRI PTI ON OF PREFERRED EMBODI MENTS Enbodi nents of the present
invention wlll be described in detail with reference to the drav»i_ng;jj@?C 4
Referring now to FIGS. 2-7, a first enbodi ment of the disc data rep |qug
apparatus, nmethod and a signal processing clrcuit for reducing reproduction
interruptions will be described in detail. In FIG2, a disc 1 such as a
CD(conpact disc) is rotated by a disc noter 2, such a.s a spindle notor.
Recorded data on the disc 1 '"is read by an optical pickup 3, and the data
read out is supplied to an EFM signal generation clrcuit(hereinafiter
called an RF gircuit) 4. The RF circuit 4 extracts a focus error signal and
a tracking er rlide teicingichanges hecot ding ta tielreldti@RRsljusfandrdatantransfep eatesofre t he

opti cal pickup and lies these extracted signals o ervo nt r ol
orrourt 5. Fumeheli, FoRBingle, (HERF oS ah frepta Ve B S it fie BEAYERTERD 1 ne
di sc | and supphfe@gpraschisliotd iy the Borhiltate REtHRWRANripeAgh&y INR| thedadahe EFM
signal. The PLL circuit 6 generates a reproduci ng stage reference

cl ock( VCOCK) dransflar mtongpresenty 1. 6HimesRhve opmmed irate @t thd dmned peripheny sidhe EFM
signal i.n a signal processing circuit 7. The PLL circuit 6 .supplies the
EFM signal and the clock VCOCK 'to the signal processing circuit 7. A
center frequencyTeimplemesi tﬁ@Kbé@%ticﬂxe&CMBﬁﬁzMﬂéchaﬁbn cHcdiowhichi mes a
bit rate of the EFM signal. The bit rate. of the EFM signal is 4.3218 Miz.
- 9 DEC 2004 sslcylates agpipsenee frepuency fercthe PLE cirgpit and adrequensy syntdesizes cont r ol
circuit, a tragl &)rﬁl%ﬁsvtﬂe'ﬁ"eq_ﬁéﬂc? aréreqfirdffie §8H{19‘i8r?f§terx%utgd &Hdpand a

sl ed servo control circult. e focus 'servo control circurt control3s an
optical focus tothetdddress formabioh andegecal pizkip positien infornsitignaleteelgddly at 0 zer o.
The tracki ng seryo contrg_J ﬁi ré}glfg con g}g{is an Oﬂ’ti cal . tracﬁi ng) ofi the

pi ckup 3 to mRREUPHENSPL ERTIAL r“’r“%ﬁag O RLAYFD A{MYSICICPTOHYCIOR; 4d| e servo
control ci rCU'(‘EAV%lHyEP}n%sttéﬂ?pléi StheP Bt Qfits o pé’i'fdrﬁf'CEV'r\é dh&ifondng 6 rdsuftl @
predet ermi ned speed, or a constant |inear velocity(CLV). The sled servo
control ci rcuidiscréstagsproductisinokingmn GAVosyatemahager complex stpusiture ahdincrdfasst i ng
an actuator pgﬁe;xgriic%nof%etheertsgtacki ng servo to a center position ofi Its

al | owabl e novi ng” range.p he Signal processing circuit 7 perforns an EFM
denodul a tion) a subcode denodul ati on and an error correction processing.
The output of the circuit 7 is supplied to a Y A(digital/analog) ,
converter (hereinafiter call edBREAS L AR SR BY IONe DAC 9 i s supplied to
a1l owpass filter (LPF) 10 , and an output ofi the LPF y 10 corresponds to
a reproduced audi o output signal. The ROM data, such as video infornmation
and char act er Theabjct ¢fsthe ptepert ifivention fscto proyidd arpappaeesd fog reproduging datas ROM

. dat a out put igjtal output) wthout processing by the DAC 9 d the LPF
10° A oystom soed of s Bt e Plose e RidR TR iain Plossoins B read B £
control si gnakstaiifefiselfdtGtoradedh@ HdRE oy &itP4 tidfhodFbirepradueis dawl t ching .
signal (SW. The systemcontroller 8 also supplies the signal processing .

circuit 7 ands et disc.cue-halrepradugtion BigruphopneymBtipg casrtyat si gnal s
for ‘playa St_OPcpré&&EiSHsp&hts%Uﬁﬁ.g aré reduddaC 2004 17 ing, etc. -

This object is solved by an 'apparatus according to claim 1, a signal processing
circuit according to claim 13 and a method according to claim 24. An additional
advantage of the invention is that the disc players can be provided, in which the
access time deviation is minimized.

Further advantageous embodiments and improvements of the invention can be

taken from the dependent claims.



The systemcontrol 1 er 8 generates the s 1 gnal s HS and SWon the basis
ofi control signals firorn a processor 12, which controls the whal ggeym m
ofi the CD player. Information about the contents of the disc is obrai

by reading TOC(Table ofi Contents) data on a lead-in area(radius 23 mmto
25 mm on the disc. From TOC data. respective positions, or start
addresses,' ofi the audio data and ROM d&ta(such as i mage data and
character codes) are obtained. Besides TOC data, the type ofi the
reproducti on b B e j i JaSts ] using a
subcode- O dat gl%rghnqﬁswxgg%%%eg@ﬁhﬁgreg& g HB’@@%%%@%@&F@?%@ circuit

24(Fl G 3) . Theppdocieg slera siéted ontardiiconipeisesymtamfoortatiig the dBc,. gickugener at e

the signals HS and SWin acc rd?nce with the requl red(desi gnated) data.
When the desi BRASAEr 1§ading out daia frgphe dipgdynng Fiadgryihsreob\mams for | evel is
generated to QL,eMERE 2 AisligdiBdie i 86§85 f from
bei ng sw tche%}ﬂ'l.’n dﬁ ﬁe]%t]her ‘%ﬁd?ﬁmﬁé%%@?&é‘e%‘? Sasgtdg%%{s}?gcr?g{laq’?és( t he ROV
data, the si gwih r@sianfof théidist,emedns forsgeperating b diist cldwk ialrespongetoelieat i ng

circuit 11, according to the signals . HS apd,SW generates the signal
processi ng stéé z ‘t?‘g‘?aén@ﬁa’hsl%{:g? atf“rgc}ﬁ‘? Q’gbtﬂ?gtséﬁ“a WIEPROREGI ‘g? ock( XCK)
or the reprodggt igek M?oﬁtﬁﬁﬁfn?%ﬁoﬁhﬁ&lﬂ(d\i s @?&&fn%stﬁé‘l osci |l ator

clock is supplied froma crystal oscillator(X ta he reproduction
st age ref er endemadulntdd dAGODRGans foralefivingal ssedndydoek fromahdfirst klcPhhd forr cui t

fi. Subsequen - Lock-generating circuit 11 .diwvi he..cl.ock..MCK by
2304 to generattgmgﬁé|ii§ﬁg?o‘]lércg%cé(sagir%\fﬁr%Fgﬁlgc PR memory o lﬂéﬂifapsa%éénd read
oper at i ons aboatroBingheviifiig eferationttb€hd stoendiniesns ihespohftctoTh@nat c1oW '
represents "H'(high level), the reproduction stage reference c | ock (VCOCK)
i s used to cAdifgecantrellngieaqing operation frpmdhie storng gnqans inefespanspoytbe
absorbed) and.cthgcRfigkf! ow and overf 1 ow are prevented i n the buffer
menory 22. In the 1 after case, the fitter in the output data signals does
not cause a problem because the output data signals fromthe signal
processing cigcu 1.t 7 are ngt output,. directly as .and i o signal s 1 n the
systems such sacfﬁf)gﬁﬁ?ﬂ‘,’ﬁhﬁa’loﬁlfr gkqutgggfesgg;éxgwlgn,!-_tpgappa;aqs g’ra b I ock
di agram showi regrodudiag Hg@fstoymﬁfmsd@aagﬂée@%&as forrBtdting ke dife, Gl t 2la in
the EFM denodul ating circuit 21 reads the EFM signal in synchronismwth a
channel cl ockpfans & reading out daty fromtihe fisy gurdeg fojattpnfthenerf, means ek VCOCK vi a
a divide-by-4, cLLGUI | i r nchroni zi ng
signal, i.e. Ageg%ﬂé gt_ er ne,d -Egg{%'l g}éé'?%{rt]%lsn%é?%fgeééto?lgzr‘ﬁ%rg%%é%g‘%% “BR° t he
extracted syneith onatioinrog tisé disglmeahnfdripgeneatingia first 2wk ih hspossenotiect i on st age
frame cl ock. (PES i..e., witing fr . ciock,. iS generated in accordance:
with the ext r‘g l%ﬂjgs‘%‘?a]’trﬂganéf% %‘ﬁg’r‘%ﬂg ‘W@%’F&? _é‘,%n?sl] IPIEWOBIY BTt he

cl ock PFS demmypeRck Bn®fdr odfputtity ®inddifit&Yded) niihd FRSHNAE detholate Y NC.
pattern. Ifi the sync. pattern’is detected correctly, one sync pattern is
det ect ed i n <l neansfor demving p secondelaskyfraamehefinssclok advbfor buipkitBEIIGK. Under

such conditi t g i . the clock, PES corr onds .t o dividing
t he channel »%Q‘gocnlg %ﬁ%&%%sa%ﬁgﬁpp%lr’é groﬁm (%é’logFta&ﬁPfedg%gm&??iﬁfﬂge”tcﬁe EFM
si gnal W t houhednb €orsylecinigponczofitie sécon@klotl anditheicihstandodkadn@rforl ¢ . The

protect 1 o,n .process 1 ng on the , extracted @ - 9 DEC 2004 19 address
for readi ng CPIRWEREHF gelected plogh prreferspreciocky ard memerycgonispdlingymeansm t he

data written g ffer: : Ltdng.l ing from
the buffer rre%?%g OJ\?%}:?%Q]?&%{%%%SZ{?%SC%@# }eégc?%gn@%ﬁésﬂ%ag{%,thgﬁ% addr ess
for readi ng Clockyst don aatralling adesding operatior fbomahe stheingeaysinawsgonsem t he
data witten in the buffer nenory 22 and for witing in and reading from

t he buffer néﬂ@}veg“ie"tcﬁc@&}"r ect the detected erroneous data, and an Re
address for reading the data fromthe buffer nenory 22 to output to the DAC
9. If the buffer nenory is fornmed on a single chip with nmenory control
circuit, the Ibaédoedancemithyfusher dspect ofitheqirésent invé¢rtions thesipparafuRsar and / CAS.
The nenory caontrol .circuit,. 26 s an address circuit(not shown in the

d s nos) i naRRiRTE Btk BEaR @kl e ‘ot SEtisn 8% S
reproducti on & . j a.frame
synchroni zi néﬁ g?%%é:liasgﬁ ﬁé@%@&?ﬁ?ﬁrggﬁﬁﬁ% %ghn%l %ﬁgn‘g?&?@ ?d’ g%@%%rs]erat es
the frame address. of W. As a result, fitter occurs during the- wite-1n
processi ng of the denpodul ated EFM data into the buffer nmenory. The ot her
counts the signal processing stage frane cl ock(MFS)) and generate the frame
address. of C1, C , and .Re . As descri bed above , while witing of the
denodul ated EFM data i s performed using W address i n synchronismwth
the clock PFS, the reading is performed using, the Re address. in
synchronismw th the cl ock MFS. When the cl ock sw tching signai (SW

o v oy . v



22 cl ock(MFS), which is used as a reading frame clock fior a bufifiggrJ

menory tn the signal processing circuit 7. The cl ock generating ci¥t |D£C1200"
outputs the clock XCK as a servo control reference ¢ 1 ock (.SCK ) . ' The
signal processing circuit 7 wit~l be described in detail with reference to
FIG 3. The signal processing circuit 7 ofi this enbodi nent conprises an EFM
denodul ating circuit 21, a bufifier nmenory 22. an error correction circuit
23, a subcode denodulating circuit 24, an output circuit 25 and a nmenory
control cf r cumeagsior Uhsigrfilg defiormiationt dangtoche rend tmadg the phirdBy dffdsc data:

r epr oduci ng stach ref.ierence clock(VCOCK) which is generated by the PLL
circuit 6 and®REIUSNRNSNG e Rf the Drtandmesand typey of dary adisexmatatforng a

synchroni zi ng,&i €x ni i 1S ul ated and
stored into t%ehhu fhiegsrsc’rr%%glyffﬂfﬁPéy%rggscdg%}gdg"’r’éﬂagégq&gh%g?%g%g dat a, .

per one firanmeanhiadhrstobonki gsheratk tdgenendioh fsuthbaitaeespahsvandthd Aissydaiaol mai n
data incl udi ng3 ag.rit%/ data. The bluf fiat. rrem)‘rsi}/ 22 i, s used for jitter
absor ption antFan ™ he\qisen g s7£g0e ofl_r‘léi_e"éY‘lnng"E f‘é’&{‘%gﬁrsﬁ%@lo%e' fitter
on the tine agbm the fANLRICREE osRillaflr if6d RBPBRANSY cWstt Bt e, EFM denodul ated

signal to the buffer nmemory 22. in synchronismwth the reproduction stage
frane cl ock( PPSyetermiged freqesady.ragselastas ocselasting wnevof the sévendiciprklangtiocessi ng

stage frame clQ whi gh i enerated by the clock generating circuit
11. An out putéoor%bﬁg‘k/gl%]ﬁ? I?(ie or Hﬁﬁ?ﬁﬁﬂ?gg ie(?%a%%?}ﬁ? %ar,ef ejce i}‘?q{ilfefl“'él%lt a bus 28
, to the errodividet f@Cdividihgthe Bk ElodBto geheydié & BireEramedMtkCanSY SEBRTE! 1 OF
correc tions are perforned. Such ClL and C2 systemerror corrections are 9

DEC 2004 23 s$ividss &1idyidipedheyiehsrence dogk tognerpieq sseansk framerclonks acafter of

m ssing the s 24 i vii atii on synchroni zi ng cycl es
caused by a sﬁélrg g;{& (F: méﬁiogﬁgi%?gE{Fhl?ggggxg‘ctgggisg’ganl%rsmp|osrglcgggﬁl%i“ﬁnﬂe fnese

| ai d open patfncoptdlling atiring oprafidd 82the bAR2P MM brpind edpoRsclioths fi260.
Description out ¢l pcks wl | » provided in nore detail., The crystal

osci | | at or ( Xaﬁgf‘f‘ C%Eﬁg‘igqréf’%&g‘“g?ﬁ%ﬁd&?g eEztqnArem the bydler rrgmyorytn t he
frequency of k6pdhidfMHe s¥dbing fral i t '
frequency 44.r1'§$<l—|z. The scr?s?%ﬁh%ccg%’ Pgﬁn’%f}%?éﬁé(%%ﬁ?g&éﬁﬁgdﬂg@e 2304 to
generat e a crijust bipedatei theselestof selents th sedopiieR)ckra vierrgfenerice etneknand of

7.35kHz. In- te tion stage reference clock(V ) 1s a
PLL cl ock 'geﬁ\gir?%’{g% dﬁ?gﬁeedﬁgiggﬁscth?fm@ng c?r‘%’itar’l&’ets(?ﬁﬂ?é Séﬁ(ﬂ}f’ %nal , and
its center fragsenceocksasiie afarahbdzclodkor this reason,. if the signal . ,
processi ng stage frane cl ock(M-S) is generated by dividing the clock VCOCK
by 2304, a difference between the clocks XFS and MFS occurs. To prevent the
difference fr i #@g& I l. .g:OCKis
used as the s’?glﬁgg‘?pﬂgféé’gig‘gsc?ﬁ‘? %’?gae eferg]%é%féiﬁméﬁggﬁeggge”a rate

of the clock fRCKs« io proressingdata W@OErom 8 rdidlid®dist fier seiragekin ANLiffee arentaey

of: the o 1 corRistRrrlocR eBtemisia i et g B oot B e
si gnal pr oceEFMGigiabgeerAEEEEqeRtieing thd dtkteddSrahh edbthtiRY dR304 (=48x48) to
generate a clock PFS . which has a sane center frequency with the '
repr oducti on lafordpdempdipiepasfFM, signal irprespoase to the fiasticlesk anddo c| ock

i . . . . e ‘ ai T
e or ance t o il gerballelhs A8, #6805 RGN sty utiP b oo ar e
suppl i ed to dramithefiisngodnshd thiontpunthedeton dledk ds alrtferdnte ek CArick

generating circuit 11, eﬁge swi t chi ng and thinning out circuit 'l1lla has a
function of SRR RGIEHEESHrcyifio confekwniogkohHg agddatatordle t o t he

cl ock swi t chigpgfes hida@ré PWespaed i [ Wafsl! : e fromthe
cl ock VCOCK. An.eout putﬁcl o?:%, as p%?%%&%ﬁfﬁ%@@@@@%@ aé@&é grence

cl ock( MCK) , alemodslatagi dathffom ghabaffdr memony id resgomsatio cheirefegenct clock. i a 1 s
supp 1-1 ed di.v1di1lngclrcult, 11b, which consjists of a

di vi de- by- 12@?‘%&&3|5{%"“’;P‘8F??F‘6g-cHﬁTé%%i‘ﬂSEHl PfPC%f’S’aE\?’PHéF@fETQW& HOU"E and a
di vi de- by- 6 digcqdt §tofa@BNEE beer Meribiyl &&o RUArRAR VS fnhe of
these dividing circuits are supplie to 21%0 i nt e%a{)cee Ci chﬁs’ not shown)
for digital - teeeatiah sgmpusesarfirstrajockTgenerating circuit tlgeaeratesa firsovlodied. as a
precedi ng stags of the circuit 11b, because outputs of the each dividing
circuit are used to execute signal processing, such as the

digital -to-anal og converting, other than accessing the buffer menory. The

clock XCK is always output to the.servo control ctr-.. cult 5 as the clock
SCK i ndependent of the. clock switching signal (SW. The sw tching and
thinnlng out circuit 1la will be described in detail with reference to FIG

6 , and an operation of '"the c i rcuit Ila wll be shown by a timng
chart in FIG7. The circuit 1la includes a selector and |logic circuits,

ey " e ™~ \ ™\



- 9 DEC 2004 25 gates(ORl1 and OR2). The clock VCOCK generated by the PLL
circuit 6 is supplied to one input ofi the first OR gate(OR1). Ihgem:_lcoqpu
switching signal (SW fromthe systemcontroller 8 is supplied to the ot eqr
input ofi the gate ORL via the inverter(INV)..An output signal of the gate
ORlL is supplied to the first divide-by-7 circuit(D V.A)) clock inputs ofi
flip-flops(FF1 and FF2) and one input of, the second OR gate(OR2). The
flip-flops(FF1 and FF2)  forma shift register. An output signal (~A) of the

first dividehQysfeiGi g ENAS t i vl de-by-7 circuit(DV.B).
whose out pu? é%?’éh‘g’: t?‘%)éqﬂg%gggﬁngg?%doﬁfﬂéﬂﬁ ?ir?‘ ttm} %é%nfd’geaf%lyfé?ﬂ &El). An out put
signal of t hatating dis¢, afdenmpdizlaog (té-Bamodidats tppEF®Osigaaltih espemseidlthe first
flip-filop(FF2 acpd one input, ofi, the AND gate(AND). To the other input of
the AND gat éEﬁS)KIPJ? ] TOaQPtPW\fgg’PQHIa&S‘t %wngﬁlo?lhé%@@gﬁercw logderivep( FF2) 1s
ot hor 1 nput op cRLARR M frsod iR RFR! (esalil hadls THBBGES. | Ok "Pre
The. sel Sct oieltrasmtaof Klessbcc:ndmvl:t;]qlqahﬁiaﬁ ekmmidhliy(sgpglilwgl( @oldstaﬁcgloéfgfd;[ S i gput )
nd , . 3 , n~ , an
go?\te (r:gl L p?eggtefj’ﬂ‘b‘gfl %‘éﬁ“ﬂgymﬁﬁﬁﬁf ?‘Hg“tg‘f‘ﬁﬂgﬁem‘?dsd?ﬁ;m% feﬁ?ﬁgfgﬂt puf1 si ag@;nal
The. sel eot of ok B e, conRofing oty RIWRES! L 3 fhd LRI gle(VEO-
sl gnal (SW, taihe byeroemorhia rsepooseitoithplits( dlovk fnd forkontrollisg @adirigsofa ti ni ng
ol ock Prox. ESsBDSRARAM A BlRE oo 3 B o e s ARORL (o
.- 9 DEC 2004 2G identical to the clock VC~CK, whose divi ded-by-49 signal

is the output slgnal 6i/OB) of the second divide-by-7 circuit. Thinning out a
pul se of i "the GBeRod/fanrsprrduging daty stated ama diseacaordige to gnatker aspdt of on

bet ween t hegygl .aeq i hjch.is _obtained by
executing | (t)lgipg%:ém\réul t 8?‘ {E%g%%g%sqggep \g\gse%rtg ﬂ‘gh‘%%ﬁ%}f%l%taa%émgn i nverted
signal ofi tdsicpigfnke dis¢e@irhting e digitizbil siphel hyhquuieidinguhe edagokt K has 48
bits 1n a pgrti od de{figxn,ed.bﬁ 49 hits_of the~clock VCOCK. 1n the case the
si gnal Sw 1§21 ji acepprangs W tarBtIat’?’h%ftgﬁggc’cﬁﬂe%twgfsﬁrﬁbﬁP@%@ﬁF@mW. As. a
resul t, thetdihy dezed-sigbal, demblsih | i ihkigpstf | ops(FF1
and FF2) do not mv%gr k) a.gnd | ow pomgﬁgg\ggggﬁlpe?isg 1?%?}()%:&?}%1%9?5%% servo
control ref geghad utpkipgerymodulated dpendrsivingd sedoad claskiramitiedinsing
si gnal (SW, .and, | < j e st al, .;osci |l ator, cl ock(XCK).
For this regg%.;a‘d‘ﬁfgﬁ% W‘;"dés ﬁ%]]%éecg‘gﬁk cslé&n%a{]%rrc %X%%ecf: l(.)dbiagﬁﬁvﬁ%é‘gé % never
af f ect ed by dehahilatedldts ko aguffeteremorydn sdsponse tSWMcHBngBSk fahamading to "H') an
addr ess of. “avf,ithe]t(i glr)dsor tion area in the buffer rrermr¥ 22 is set to a
center addr fdempgplaied data from th G BYFEI0RY iThiFSROnSE ¢ therefergnge clogkyvo.
control circuit 5 and the systemcontroller 8 can be forned on a single
sem conductor chip. ' Kinds of clocks used in the disc data reproducing
appar at us. metfioberanaethaf for xgpedduging data sianefd on a disict adoordihgtof dnogter enbodi ment
are shown i o] i Table 1. (O ocks used in.a conyentiopal system -
are the san%péés}%lffr[lhet rgé@gg é’ee&hoé‘ CMPRAES Bppiers Qﬁ'm df'?ﬁgutrfﬁ%‘rfémc 18t he
writing fraratiohof kiR, geseratiped diphided ﬁgﬂﬂgﬁrrg%gﬁ%i?éﬂtﬁ&&@@ut diock VCOCK
z

wi t hout thinning. and the crystal os 9 DE
data in"accordance with a Totation of the disc, generating a first clock in response

to the digitized signal, demodulating the digitized signal in response to the first
clock and outputting a demodulated data, deriving a second clock from the first
clock, and selecting one of the second clock and a constant clock at a
predetermined frequency as a reference clock, writing the demodulated data to a
buffer memory in response to the first clock, and reading the demodulated data

from the buffer memory in response to the reference clock.



cillator franme cl ock(XFS) 1s used as the reading frane clock, or the Slﬂ)@ﬁll
processing stage frame clock (MFS). In the case the sighnal SWig 9HDEC
clock PFS is used as the witing frane clock, and the clock PFS derived
fromthe. clock PMCK, which is. obtained by thi nni ng out the cl ock~VCOCK,

I's used as the reading franme cl ock(MFS). . - 9 DEC Z004 za Table 1.
Clocks Used in the first embodinent typeg;ofi clock clock swtching
signai (SW SW"~.,~ SW"H' signal processing stage XCK PMCK reference

cl ock(MCK) readi g & ta - firame
cl ock) reproducti I‘%ll;dét agew}%w é’r§en&(:}ge"g?{(:l J&rgE{g\}é&% ﬂ@‘ frame
ct ock( PFS) PRBe PFGeftriapentidn conpitesinages for aomting he kscSsitksp memsrm XCK XCK

ref erence cl ock(.SCK) XCK ystal oscillator reference clock PMCK . cl ock
by thi nni ng J&ediag ,9&}} éléc ﬂz}%gff?%bfzﬁlsxidsrlngé?%@rwhe@@e iMgans &pr gengrabing Aock

yo(gﬁ NG C 2004
(Zgu\ycé?él%l) PEE§ 1(%88;1 g? %‘éalgﬂl {%r? Jd' ?(Iﬁ‘?gﬁ&{%iﬁﬁgl gng%%%&% V.me:' ’%‘%%95 ock by
di vi di ng VCOCdf the/GCkh 2858 2)r denerating h repgodentivadefiernte Elefslc;dsb@chpad)mvtﬁc_; when

h [ I ts "L" dj t 1 t he ifer menory is
bortor md i n GEEGFERERN RS Tof PP AL b SEOkaH PRSP 2t bl e
crystal osci|f@ueho ks fopabmbadia putcﬁ%%vlgedgéf%ﬂaﬁ‘ﬁx febpiisglo ARGl ator. In

the systemin ch’fitter in the o als a enthe
signal SWr eml@@semdsfok‘ phitputting demgdiflatedhdatae mizaks for stodng the @mbchzllamys be

per f or med <u54 the c P enahl ed-by. the sel ector... M

general |y, éne’é?/%r?' & f"r\‘l&&ﬁ r'llg %‘ﬁ?@ﬁdfob F%té(ggn%ﬁf” 8 RPfA2HIR i ‘“Frfé?{mtghe

sel ector i s nﬂéan&eﬂmpeﬂke téeeEFbbvctiontrefeserdt Clock Uhéank Fof @i&Bnaner yst al
| | at or

oscl - frequency of the reproduction reference clock in accordance with the constant

clock, means for determining the demodulated data as invalid when the detected

frequency is out of a predetermined range.

Another signal processing circuit, according to another aspect of the present
_invention, for use in processing information data read from a rotating disc, for
storage in a buffer memory, comprises a clock generating circuit to generate a .
first échk responsive to an EFM signal generated by quantizing the information
S data in accordarce with a disc rotation, a demodulator to demodulate thé EFM
signal in response to the first clock and to output demodulated data, a second
— clock generating circuit to generate a second clockand_mmumuhc_second clock
| ~ a areference clock, and memory controlling circuit to control writing the
demodulated data to the buffer memory in response to the first clock and to
contro] reading the dcmoduiatcd data from the buffer memory in response to the
reference clock, a second detector to detect a frequency of the first reference clock
in accordance with a constant clock, a determining circuit to determine the
demodulated data as invalid when the detected frequency is out of a

predetermined range.

“The method for reproducing data stored on a disc, according to another aspect

of the invention comprises reading out disc data from a rotating disc, generating a



wWith other circuits on a single sem conductor chip. Therefore, the crystal
oscillator is provided separately from, the sem conductor chip on MK 200
or both ofi ci rcui t 5 and controllerr 9 are formed . By enploying the
system descri bed above, data transfer rate is maintai ned constant and the
reproduction interruptions caused by underflow or overflow are reduced. In
the system of the above first enbodi ment,i2when the synchroni zing signal is
extracted correctly, the clock PFS generated in the EFM denodul ati ng
circuit 21 codigitizedrsignat by quatitizingghdread 88t the alise datgimadccartlinct vethPLLCK whi ch
is a divide-b¥}ﬁ. -tg EEC 204 .30 cl oc signg; of the, cl ock, VCOCK.
Therefore, in VRLYLBe A6 §9nETHIRA  yenspductign r F&PECMSR@SM&W MHz,
that of the cly e ' i : : f i ng- out
fromthe buffe%ﬁﬁéggg?hﬁégggﬁg%g%%géggﬁ |&%%§¢¥F¥ ggéﬁﬁﬁgﬁeﬁﬁﬁgég%gging

st age ref er enceferehec{ONCIYriting tE8 Oemodiared tite ts buffed mEMbreiprepemeothd , t he
clock MCK i s tﬂﬁhFLQCKBPNCK Which .S dgrhved froglthe cl ock VCOCK. Because
the clock PMVCREPFEVGEPT ILereBS Rtk Readipediic dempdilaed datafom fhebutisy one b i t
i n 49 b i ismehoren fespsisk 1o/t -out feh@eddeQIBEKD i

di vi ded- by- 2304(4(1)?248) b 104 nal of the cl ocgytﬁew%lgigg??“&’?o%%tgeto t hat
of the divi deffPRgdustion referencs) cleckoilacenrdanse with a penstdnd clock/@@AK. For this

, the f ' . val d
maorfi ow or  SaarrPaRs QimpAfuEl RS B0 Whelin SuE I BeqREG KRl Ty (e

t he. synchr ona predgteaminedainges not detected correctly. This case can occur

by m ssing of the synchronizing signal due to a scratch of .the disc:or by
unusual generation of the synchronizing.slgnal due. to ,search operations.
As a resul b, tNOBERSHAE RS bADRVEBAIR FHhAE breSbaR ibentib Ghiy plafeePr esent
an .unusual frequency.” Under such a con tion, because a single Trane my
be | onger or apparangfromhthn fallgweing detailet dasoiptach. btysheBRI b wslesfdodf he cl ock

PLLCK, the fregquency, of, t | ock PES does not corresponds.tQ' that of a
di vi ded- by 23@‘2%%V|"68f29‘s"|’%ﬁegf“?%d?‘f??{é!’“&f’%a S%&‘éﬁéx ey, Pﬁr}g]eﬁ SRE a dif

ference in sppeftrRatembodinéit oNfe avdnti@Rdi\EvasBY Way BNGLstAGH! dlipw or
overflow results in buffer nenory. .. As described above, the fitrequency of

the cl ock PFSSiBep@R@ys chapgesrandmodifigations withén thetspiritj apd sedpetafishesynchr oni zi ng
signal, and e G ARibing abPari3S 38 QEnLOBGELA Ko RGORMayGTDod! ment. of
the present invention relates ' to .further |nprovenenf 0 e dat a

repr oduct i on. désbmptimcond enbodi nent of the disc data reproduci ng appar at us,
met hod and a signal processing circuit to further refine the operation of
the first enmbodinment will be described in detail with reference to

FI G5. 8-11. Because circuits except for the clock generating circuit have
the sanme construction as in the previous enbodi nent, only the clock
generating circuit wlll be described. In accordance with the second

enbodi ment, a clock generation circuit 110 shown in FIG 8, which is used
in place of circuit 11 in FIG 2, conprises a switching and thinning out
circuit 111, dividing circuits 112 and a control circuit 113. The cl ocks
XCK(16. 9344MHz) and VCOCK(17:2872MHz) are supplied to the switching and
,thinning out circuit 111. The switching and thinning out . circuit 111 has
a function of .selecting a clock fromthe..clocks XCK and VCOCK accordi ng
to the clock switching signal (SW. and a function of thinning-out a pulse
o~ puls.es fromthe clock VCOCK according to control slgnals(DP and DM . An
out put clock, as the signal processing stage reference clock(MXK), of the
switching and thinning out circuit 111 is supplied to dividing circuits
112, which consists of a divide-by-12 circuit, a divide-by-16 circuit, a
divide-b,y-2 circuit and a divide-by-6 circuit _connected in series. The
circuit 111 1s provided as precedi ng stage -~ 9 DEC 200 32



ofi the circuit 112, because outputs of the each dividing circuit are used
to execute signal processing other than accessing to the buffer . % q@ﬁ
clock XCK is always output to the servo control circuit 5 as the cIoc

i ndependent of the clock switching signal (SW. An output of the dividing
circuits 112 is fled to the signal processing circuit 7 and to a control
circuit 113. The control circuit 113 includes two counters 113a and 113b
and a subtracting circuit 113c. One of the counters, I.e., an R-frane
counter 113a, counts up the signal processing stage frame cl ock(MS) which
1s supplied fromthe dividing circuits 112, and outputs a frame address ofi
Re to the subtracting circuit 113c. The other counter, i.e., a Wfrane
counter 113b, counts up the reproduction stage frame cl ock(PFS) generated
on the basis ofi the frame synchroni zing signal of the EFM data read from
the disc 1, and outputs tIBRIEFAMESERIPESONOOF VFHE CDRAMWINGSt racting circuit
113c. The subtracting circuit 113c calculates [W-Re]; i.e., a difference N
between a current wite address to the buffer nmenory 22 and a .current read
address fromthe buffer nennr% 22, and enerates t he: contr ol gnals DP

DM accor di ng t oAt R&"8i FPBR bRt RFpUgﬁaFI yortfd FvE Sftewrite! BH F&ient gn he
buf fer mem)rﬁty: eads, Lhe, Lérren&‘i f%dva%dg f%? wi P} %éa@J§d1 IS)}JDQQ,?Q,{,QQI b9

fitter abs8Pption capaC|ty i's current wite address |eads
the Currenfrerf%a%r@%dreéstrw %Ph%ﬁgae@%am@er %fecy&nabeoﬁil tbeceneped ity
usually 6 or 7 franmes. The control signals DP and DM according to the
d|fferenceanna&e1§aneuaﬁedhﬁﬁa&dﬁmbemenheddbehomgs $n~wibBEEh 2004 33 control
signal DP. set ("H') for N=1-3 (t,.RSfMS) reset ("L") for N=7-12 control
signal DM set FIE:) feraNeloing qH&HQSSﬁWWSPQréQQtP?‘EV)OFE?‘M:H§¥W99” the
Therefore, in the case that s nchron|2|n gna s are | ncorrectly. degﬁghﬁd
and a freqlESOYeHEYt RE 8 1eRTEIPEY N SHF fFﬁﬁH°Fh§b°8F(fh%°%‘ .
, read 1 n xceeds e r cQMes
| over . Whe% f%%%g ?f%?egce %ba¥ég§%§§?§b%f%5to é?c?ﬁéxCSEtgg g%?gﬁﬁ DP
representscdﬂvenaqgnghewggggg,generatlng circuit 110 works to decrease the
frequency of the clock S by increasing a thinning-rate. Wen the
difference N i nerneagesis oa7plivlks < iduwtabPofepr edant sddtd, randothe toior auwit
110 recovers the frequency of the clock MFS to its normal value. In the
opposi te caFFatuse aCC\MfrdthBhQOf#et]L!eﬁ@:yeﬂtﬁ°q1mnél ofk tPESPERERBES ! PYRIT 1d’f”

the clock MFS , the w eed i S, f ast and the differe F o
becomes hi gher .. ARfer? t‘ﬁeadf’ﬂf"égeﬂ RIMET rR:rezfsé gl""al offf 8°€5°16¢ Fgf'c‘f: bht3%1
signal DM r : t Lk .GuUi tks to
|ngrease tﬁ%g%feéﬁeﬁhthe FqPHt o éﬂﬁﬁgg gg%ﬁéQtﬁévgh?nﬁﬁhg rate.

When the differenee N decg eswéktm@grmeosl enabr@Mdfemresenmdelnodmaﬂﬁug
the circuit recovers the frequency of the clock MFS to. its normal value. A

control of ¢hecthithnaagoemratengi it beneesdmstedenhodttmeht e theckrRMat s
generated according to the control signals - 9 DEC 2004 ' 34 DP and DMin
the fol | owi hyvemtdeer:. (1) In the case DP="L" and DNt L* The clock PMCK is
gener ated by thlnnlcg out pulses at the rate of one

t per b i
the ¢ 1 ock.V r &S, 2abpark; ddgsgémei feP Byt 4%fbat §R(ﬁ° K R %T(‘”g
PICK cor esppnds, 0. 8et] of, deter i ngd y, 49 b & kRS clPoknYCRHK <o
Because d|V|d|ng t tie SI gnal processing sta e reference cl ock,
by 2304(48x4§@e§9{5@sp0nds to d|V|d|ng t he cl ock VCOCK by 2352(49x48) t he
frequency of the clock MS represents 7.35kHz. which is the norma
frequency. . (2)Fi@.éhescase 1Bk’ d'i agrchnDN L2 szhehcth(gclervamrsning out
generated by thinning-out pulses at the rate ofi two bits per 49 bits ofi
t he cl ock VC@@Iéu Her ecca et ned tdet Bhai feld- Yy 4@ bai d Emef &t hef citdwek FPCKEN T
corresponds to eriod determ ned by 50 bits of the clock VCOCK. Because
di vi di ng thP§V ’Nas the signai processing stage reference clock) by

2304(48x48) corr ds to dividing the clogk VCOCK b 2400
frquency Lf the§i$02k TSFS Yidpings & %F§t7s§8ki&9 $%|%RF 1%ﬂéﬁéb%hg qﬂinning_

nor mal frquSQCXH*CUH shown in FIG.6;



(3) In the case DP="L" and DM"H' The clock VCOCK is used as the clo&% 04
PMCK, i.e., ~no thinning-out is perfornmed. Therefore, a period det@r ﬁeZlﬂ
by 48 bits of the clock PMCK is identical to a period determ ned by 48 bits
of the clock VCOCK. Because dividing this PMCK, as the sig nal processing
stage reference clock, by 2304(48x48) corresponds to dividing the clock
VCOCK by 2304(48x48), the frequency of ~thg - 9 DEC 2004 35 clock MFS
represents 7.50kHz, which is higher than the nornal frequency. FIG. 9.
shows a structur f t eswlt hi ng nn i t circui 11 The
circuit 111 mclﬁdg r]§el & oorikSEi??#% 8*| ogl'scg'q c?’(L:{uq si{ %ﬂ{\:gi SI ude't
an AND gat e%éwo)u { th%éjéé(l»Qq Y- ZOC'iCUbES(r\q Vorft 8004 dd Ve Blot t¥Re present
flip-filops(FF1 and FF2.), an OR gate(OR1) and a PMCKG generating circuit.
The cl ock angeaerated b'y the PLL circuit 6 1 s supp 1 1 ed to one i
nput of the AND gate(ANl). The clock switching signal (SW fromthe system
controlley 8 1s EBUPpBi d& tao & heclot hbporapup ol Bivd tAND rgate{ANth | nwhoge out
output signal is supplied to a fiirst divide-by-7 circuit(DV.A), clock

i nputs of f @il per ’o'fasPFFP"éw’oP$Fi)’ afie® ofi& CioRsut® TR o fhE eor g%lfe )Pregent
flip- fllopsQFFl and nd FF2) forma shift register. An output 'signal (0OA) of
the first di 0r8a: E)y 7 circult(DIV.A) is input to a second divide-by-7
circuit(DV.B), W@@S%O%I@Ht Sp fo ey fadr@R) ol § PHEKE! s&fed Ot 1@g T 1sdu it Iof*
p-t 1 op (FF1~) ~ and the I\/CKG~generat| ng circuit. An output signal of the
first~fl1pflkap( Eﬁl);cﬂsﬂinQUﬁ)ﬁHI € 1 nha ng secord rdultitpafdap(d2y and thike sMaHa
generating circuit, to which an inverted output(oN) of the second
flip-flop( FF@?OdsmahSOOfnpm pﬂ'mm»(@eg\én@natl ng circuit furthey receives
the control si gnal s DP and DM generat ed by t he subtracti n%t circuit 113c. An

out put signal -of F1%t hé PI@CR‘GTg'éHé‘rgat RS tciSOMiTPST 8N QRN HIRE STheihs gl
of the OR o] tigédf?% BTh?Hﬁ?l gﬁg‘% m{s', qfgl.r st input (AO)~, to which the

cl ock XCK genera e crystal osci Iator (not shown in this figure) at
the - 9 DEC 20940362f NAqUENSY. Of 46a9B34AMbE, alg 1fsd,dt Se€opHokiBULGARL -
to which an output clock(PMCK) of the OR gate(ORl) is input, and a control
i nput (S), tpawlan:ob hbeosiugnal tSVd i shimpmbolmment poit shenat e ©9ént hinsat ©iadror
serves as the signal processing stage reference clock(MK). The sel ector
sel ects the firsfIfnpat (\AO)a feoroetq_"d s name ofwia diePmg dsicgmal (e d arttection

selects the second in G 10 shows the PMCKG
generating Gi'rciit?t V\%%i ég ﬁ\mp%ﬁe"bdf‘é%’(tﬁw and AN3) and-a sel ect or ( SEL
#2). The out put S|gnal(0) of the first flip-flop(FF1) and the invetted ’
output signal (/Q '/' means an inversion) of the second flip-flop(FF2) are
fed to inputs of radivrst i ANQR gat a(iANR) cnéPtOWhWl) i 0BRAl OfebBR ifdd SE+ANRe
gate(AN2) is provided to an first input(A) of the selector(SEL #2). The - =
inverted oureprosiugnab(kpeedl thtestimac: ficiuitf bopFe) BhEl. the ond put
signal (GLB) of the second d.1.v i de-by-7 ¢ 1 rcu 1t are fed.to i nputs of
a. Zecond AND gafdGANS®) .! sarg ol pek 6 Qﬁﬁl‘"‘of’*t e séé’éﬁh‘d RINEF §&E& P AND)! rRy o
a sécond in of the sel ecto~~(SE L" na ~is_always in

to a third ?ﬁb‘é‘?(’cﬁ“of“ fﬁ@'ggf’g‘dﬂ)‘g S"IIELD#Z‘)" acc%%a e‘élb’?(gﬁf %&3 %‘é‘?ek’r
the first |n,[%§(1%)1 for D P="L" and DP- L", the second | nput (B) for DP="

and DMv="L" the third input(C for DP="L" and DM="H', and outputs a

sel ected signal aggthg §isgnal BMKG1abhtmldsi s Reddrl oetadt dpFciH A% a
the switching signal (SW to explain generation of the clock PMCK.. When the
signal SWi suter haaocdyt putopll thdetANhegPpirasANL) invention.

FIG.17 !s a timing chart showing generation of an EFM-WT
signal in the memory control circuit according to the present in-

vention:



- 9 DEC 2004 37 is identical to the clock VCOCK, whose divided- by-ﬁg Eggmg
is the output signal (~B) of the second divide-by-7 circuit(DlV, B)" TQ n
out a pulse of the clock VCOCK is perfornmed by executing |ogical addition
bet ween the cl ock VCOCK and the signal PMCKG . which is obtained by

foll owi ng manner. (1) In the case DP="L" and DM="L" (see FIG 11) .

. PMCKG=( FF1~) *(FF2/ Q The clock PMCK is generated by thinning-out pulses at
the rate of one bit per 49 bits of the dbock VCOCK. . (2) In the case
DP="H' and DMF"L" (see FIG 11) ...PMKG=(@B)*(FF02/~) The clock PMXK is
generated by thinning-out pulses at the rate of two bits per 49 bits of the
clock VCOCK. (3) In'the case DP="L" and DM"H' (see FIG 11) ...PMCKG="L"
The ¢ 1 ock VCOCK i s used as the ¢ 1 ock PMCK , i . a . , no thin~lng-out
1s perfornmed. Here, the divide-by-7 circuits(D,V.A and DV.B) and the
flip-fitops(FF1 and FF2) do not work, a.nd | ow power consunption is

establ i shed. The servo control reference clock(SCK) is independent of the
cl ock switching signal (SBESCRAFTLONOGRRERERRED EMBODIMENIScy yst al -
oscillator clock. For this reason , controls of the disc notor 2 and p 1
ckup 3 are never affected by a clock switching. Wen the signal SW changes
from"L" to "H' ¢3R.addnass JOrefe Fhtd88n DSV OLEPBNALAE 1T b d N iRl 11
menory 22 is set to a center address. In this enbodinent, while two
counters l1lk3aaandwliBbraterence HdIERL@M4wIBgprovided in the clock
generating circuit 110, it is instead possable to use two counters 1n the
menory control ®efenrtng6nolv ttiee KIGIA7pr cceboisy embeditnedt i nét ead aofi sche
counters in the clock generating circuit 110. Wile, in the clock .

gener at i ng 9&tRc fI&P rREGr disn FPPE rERHS - s@edhadeAbddidmenitsnatheenegas sgng cir-

t hi nni ng-out .pulses is 0, 1, and 2 for 49 VCOCK bits. t e rate are not
[t ed s o S r55 682uS S REPCefintl o U EREHP CHREE MY ey LSS THERY He
si gnal SWrgprasents ek, »r eading.out _f I, [\S r

1.n accor dg(:?é&eaqam't ﬁ%t ﬁlemf?r'argrehéﬁ(c)cﬁ 3(%@95%% %e@l;%%{rﬁ a st%%ﬁée) c%e/sr{ogﬁrar{%q
oscill ator pel ackd i sthindtdrs 2genkiokt @@ RY sbRdCE b br OSREESBE &Y . dAME Al RBre
signal SWrepresents "H', the signal processing stage reference clock is
derived frothsichd Pls rdasc by HEreraftdrea,! pideppl 8w endowdref |davado ezt cvdcurs
during a transitional per 1 od of the d 1 sc notor caused by changing a
reproducti APt dort s el chF¥pai arrbngerer i hidn . elRer Lhbeer &l noridin i< | ed

wh t he s roni zi [ || t _de ted ' Ly due t 1 SS|i f
the synchr ot Sing G €0ud8s BY ECrabEhel STt o R b Sl
synchroni zigyy g &%‘&1%%“§?ﬂopysiQ%F('%ﬁagggﬁie%E'l hay EﬁRQYe{E LRVA VL -

not occur. In the reproduction system t he above’ enbodi nents,

after the raite crhamg RYtIcasepl 6RUPPE! O RUPpIYREOdaedat axargcte@ds QHalis
synchronismw th the clock PFS, and denodul ated by the subcode -denodul ati hg

circuit. | fta e stevedgloated 1salhcodét v F watheect theuRputdrofiithé qeprtoidesed

output signal can be - 9 DEC 2004 39 started. An origin ofi the clock
PFS, i.e.. 1M T'@fddherdofiramagber éisererfde EUseR(PEKR, PLS génev bt &l whth

the PLL ci it. T¢ | nf ti t he di t d

Ui ckl'y, 1 018 STE Bt B! (1o T S cch 15T 1 s ek & HesElere. g
erfiorman Laje i 0C | Sl 1 Qf

Berf : or nnng% %g%//% a%i gﬁgggggﬁzln\%glaéttaag%e crg%f%%éé%s ;éjisglpﬁlgzgte%r%&cé)@qcnhtar]ouncfeudg

in the PLL witiUife $AM 8 F@fdll thoraCieivdul ai®ng WRheNEEADT 8BEALS 1HNE & fgnan
output valid data after reproduction rate changing
processing circuit 7. The PLL circuit 6 supplies the EFM signal

and the clock VCOCK to the signal processing circuit 7. A center
frequency of the clock VCOCK is 17.2872 MHz, which is four times
a bit rate of the EFM signal. The bit rate of the EFM signal ‘is.

4.3218 MHz.



or search operations, deviates anong CD pl ayer sets. For exanple. suppose
that the | ock performance deviation is ranges firom 250 to t 40~,-dcQ8Es 2004
time of a CD player set with a PLL circuit which can |ock onto data in the
range of 40~ is faster than that ofi a CD player set with a PLL circuit
whi ch.can | ock onto data in the range ofi t 25~. However, even ifi the PLL
circuit locked onto data 1 n the range qft t 40~, the error rate wou 1 d be
| arge because of many errors 1 n the signal s read by the p 1 ckup . These
errors are caused by vibration of the disc nmotor during the transitional
period, 1n which revolution speed of the disc notor is changing These

phenonmena prev ayer ufacturers fromsupply pl ayer sets
with the sane: pg??o?ﬁﬁﬁ zf&qﬁﬂﬂf EnFSaPRE e Sof Fﬁguﬁré§§NP FAVER? | on

wll be deé?F&{?ﬁg fgr 2 L?RQ‘ES”QVU‘ 3R PP em yi'ﬁdﬁ“ S%e%hectog ro‘f’“C's”—q

appar at us and pro S'VRg ciréurt acébrding t6 t

e”bOd'”EﬂtcgﬁttQﬁdpr%s%ﬁ%dl%eVQBtb%ﬂtﬁUW|QYFcGHiCUWEEonEhQrsnggckbﬂgr )
speed of reproduction, and circuitry for determ ning whether data 1s vaf

or not .accircud tDidGr2QQA s40arC06;dtﬂgatOfbb&sdsﬁ‘e@hleomircﬁﬁlﬂ t3 14 ddee the
detection result, i.e., speed, is in an allowable range in which the PLL
circuit carfioroskeonto sibkdreg! tdmadatta zerdesTiymatreacksny addrdio Tonsuppr ess-

t he perfornmance devi ation anong CD pl ayer. sets, the allowable range is set
to a rangeCHﬁtaqqﬂFﬁﬂkﬁnﬂﬂ %@?hF%hetm%?§ﬂ”FO€R peef erifenide, 3 ite maksmfhest
| ock range. exanpl e case .that the al omab gnd?Ck ranﬁe 1s, .~

25~, even if2 FkénﬁLEPE Fc&n nﬁiv adl?ﬁﬂf??ﬂ@e B¢ °R BcRE YRt 6°AAFR! at
a frequencx\,\p/@gqg dexkAbes 3Re Ii\f/?{.n :ég'*?orce@te hY@h Ugr 1L 0€ gﬁ‘é%%&% at a

nevert hel ess esignated as in By utilizing above nmenti oned

procedur e, peededbrANRedf sPEELS o iR cARA 281! OF néak Eva@n®d gy IPHAY EheSel 8d
are mnimzed. FIG 12 is a block diagramofi a disc data reproducing

appar at us &ecordrengttol thertdi ¥ dneerdsodineent cbf upt Betpraseatge vtarickoneihi
this flgure the sane el enents as shown in in FIG 2. are nunbered by the
sane nunber§" 3Hﬂ¥%ﬁ%%9la§uéﬁta§tPHeP€B’Gdﬁﬂpéét?ﬂ%ﬂﬁ’%&kY%ﬁafEGV%ytPhé

di sc not or Recor dat n t read the optical pickup 3
, and the éhf&e" Pgﬁg%gﬁ of, P%s J¥% %% |e8°Yi "Phe ?$¥C|rcuit 4. The RF
circuit 4 extraghg EWSn%‘PfHSoEEEQﬁ n§' A3l and *beerférfr@&kéﬁlgsﬁweéméhwa'-

(ERRS) from an output o e optical pickup 3, and supplies these extracted
signal s to #ike Ser Wuteie Aemddutuilof. akdl ihesrréMecEi &t raH tprbogdantigzes
t he signal read fromthe disc 1 and supplies the PLL circuit.6 with the
quanti zed dirgnalutastt bé EFRM silgralt ThésPebprl tedi to 6a gerikfdtebtal /analog)

reproduci ng stage reference clock(V é ynchronous w th the EFM 5|gnal :
f or denDdLn%ﬁWWﬁjtFﬁéhEFﬁﬂ§P§ﬁaT Fﬁ‘iﬁ% §f) 9. An output of the: is

supplied tq a low pass filter(LPF) 10, and an cutpqt of‘thg_LPF
10 corresponds tova repréduced audio output signal. The ROM .data,
:sqch as Videp 1nformat1§n and character codes, is output from the
signal processing'clréu1t 7 as'ROM.data output (digitﬁi cutput)
witHout processing by the DAC 8 and tHe LPF 10.

A system controller 8 supplies a clock genérating circuit 11
w{th control signals including a rate control signal(HS) and a
clock switching signal(SW). The system controller 8 also supplies
the s1gpa{ processing .circuit 7 and the servo control circuit 5

with many other control signals for play; stop. search, attenuat-



- 9 DEC 2004 41 lowing signal processing circuit 7. The PLL circuit 6
supplies the EFM signal and the clock VCOCK to the signal processing BEC 2004
ci.rcult 7. A center frequency of the clock VCOCK is 17.2872 MHz, which 1s
four times a bit rate of the EFM signal, which is 4.3218 MHz. A cl ock used
for reading the EFM signal is generated by dividing the clock VCOCK by 4
for. the normal reproduction rate, and by gviding the clock VCOCK by 2 for
t he doubl e reproduction rate. The servo control circuit 5 conprises the
focus servo con trol circuit, the tracking servo circuit, the spindle servo
control circui't and the sled servo control circuit. The focus servo control
circuit cont{ols atp optical focus of the pickup 3 to make the focus error
si gnal equal 1Y 1%, The tracki ng servo control clrc.ult controls an
optical tracking t | ck t,0 _nmeke the tracki error_signal _equal to
zero. The spi ndl eﬁ{seer oStgéomntéf‘j% ércﬁ‘ﬂ@ﬁii% TS htg%diicg%f%ng,a%%c%”agn
a spindle no{g, p Y Mo Aréyes-dNes A0 sl o PIHARIEITINCS SREAGR WonBro)s
constant Tine velocity. The sled servo control circuit noves the pick up~§
to a target tr@ockngod Ny tam adj skl 0g ANapet Ual Of oSt fdPMerfut et LRGKERAYS
servo to a center position of Its allowable noving range. (These detailed
conponent s offttee strs icombrtal! neidr bui tead engoTOG AN d ot Mo rdreatisngsiaxaThe
signal processing circuit 7 perforns an EFM denodul a tion, a subcode
denodul at i on? ahtFHN era g2 CHYEEt 23n™Pr 8e33i TRy ThetutHLic off e TOC dptai

t 71 s supp ed to the DAC 9 . An_output of the DAC 9 s supplied.to
the LPF 10, %%?f;%%‘d’o%‘? i e CBRETer ttgaﬁéé‘?éﬁﬁz’t'42?1o*€8y r"é‘é’88n8§tfoaad
reproduced apgi04QYhRYLCH AA! 1maldle B daka. cREFDCRS PV ideR dnfQramabian and
character codes, is output fromthe signal processing circuit 7 as at a
out put Wi t hoBiés pde€esst Ngaty, tie DA ANt H e defffo dldt 1A S Yeett@m qomrt r okLgsk o
80 supplies the clock generating circuit 11 with control signals including
a rate contreégtsi gnalneHS) landdet ook sed t chi ng! shgrRalsBYWade+he systewhich Is
controller 80 also supplies the signal processing circuit 7 and the servo

control circBfPeSUWRERIEY Bt REPCLEAt Mo iRl i g i BF rpldy, 2t O0pLC sPar chhe
att enuati ng, in et,g. Here the_muting control ‘signal fior the signal

processi ng C?Eg%fe?gk?rlsﬁgecnoenr%q"e]ds 1ﬁhﬁcﬁﬁgaﬁﬁcg°ﬁtfﬁlgﬁ€ r sﬁ?tgﬁFFrﬁge the

detecti on of sfghgPLOfUCt, e ' Cih Gyl 4.

controller - 80 aengr a?gg altrﬁg ?ipgﬁgl QgH‘t:Sggzr’l%IHtgﬁehsiiccgnglh]esvr/%-ﬁ@%ﬁéétt()gg}ségg?ted)
control signahsafrwrehhenpr deesgnatdd. datihishtgpenkuahs Wakawhahe syghem oW |
the CD player. Information ' about the contents of the disc 1s obtained by; -
readi ng TOC @&t 4Ldn lelve 1dilst. serenatBEC thatprevesspest isygnpdsipriczessohgt lseage
audi o data and ROM data_are obtai ned. The systemcontroller 80 al so have .-
two. regi st er SEABTERADWR)OF BT P HE i IRk IBckNearjdhen hand .t wen the
smal | est | oc j ster,.st upper. Lim t of_ the gl ]owable. -
range, the o?ﬁ%?gg%%?ggbéf%iv\eis 15 ?{Q%ﬁr%sq@'t\%ger &Ji%0¢dr §“;ar9é‘ p og\rqg%"fgblié -
to CD pl ayer ggprpHfipesurers. For exanple, manufacturers can set . the .

al l owabl € | ock range, t.e. the upper and lower limts, among CD player sets
to the registers theotpbck hgendraeasZ0c1+24u1The1Dr 9686881 nd 2t S0Pk E O 15AaNR Hs
systemcontroller 80 to gener - 9 DEC 2004 43 ate the signal HS and 't he
signal SWinaacco®danceemeth ttehe té@uis ednedesp goakead)i nlgt atahenrtefeerence
designated data i's the audio data, the signal SWof "L" level is generated
to prevent tR&°SKEHBK) pfoemsai AGYStabeo £¢ bicke farom nsi(KaKAi tarhethe Greproduc-

t heot her hang,i when the designated signal is the ROM data, the signal SW of
"H' level is g8Rerdfes. "ﬂf@"%l”&&k cdéﬁgr(é{f:f’ﬁﬁ)ci rOGi YR R gl 25 tHeck

signal HS andsthg '\-ggé'f é/)ﬁ a SNELAt &3 LRG 5Langl 9520%5' Re St 83 duction
reference cl ock( romthe crystaal ~osci l'l'ator ref’er nce’ cl ock( or
the reproduckitagesragereRéer €Ns& OV WIH)VACK) .pLthe WSt nOsLidd @yorene PLL
reference clock(XCK) is supplied fromthe crystal oscillator 13, and the
reproducti oncstragetr ef esepeeqakncky VERK) ci Scit hge Mbda €1 g ke petierait ed diw itdes -
PLL circuit 6. The crystal oscillater reference clock(XCK) is also fed to -
t he reproducthgncdpekdvdétieet 20 cia @merterb4e whiscbndét pebseshéndr etpenchrapfe
t he reproduction stage reference clock using the crystal oscillator
reference clock. On a result of the detection, the systemcontroller 80
determ nes whether the data is valid or not, and outputs a valid/invalid
flag(FS). If . .: ~ the data was determ ned as invalid, the control signal
representing nmuting ~ ON' ' '




is output fromthe systemcontroller 80. Next, referring FIGS. 13 32%%5& @
reproducti on speed detecting circuit 14 wll be descri bed which do 2004
formpart of the inventions which can however be used in the enbodi nents of
the inventions. . FIG 13 shows a bl ock diagram of the reproduction speed
detecting circuit 14 which as a divide-by-48 circuit 141, a divi de-by-2352
circuit 142, a timng pul se generator 143, a 7-bit - 9 DEC Z004 44
counter 144 , an encoder 1 45, and a 4-bl8 t 1 atch c 1 rcui t 146 . The
cl ock XCK(16.9344 MHz) supplied firomthe crystal oscillator 13 is fed to

t he divide-by-48 circuit 141, whose output signal (CCK) is at the firequency
of 352.8 kmdanaaﬁsorﬁeldatbort-h@btsmwbngtpulset*getneq:ratme 143 eanc i sheWiconnt ey
144. The cl ock VCOCK(center firequency 17.2872 MHz) supplied firomthe PLL
circuit 6 i§’P€&Hx§ hEeRr&f aet sy P38h tehr duve 1142, tﬁﬁo§§&ﬁﬁﬁﬂﬁt’°” stage

i gnal'( PFS th ter.,. fi 7.35 kHz and is fled to th
Ci i ng. pul SEQERERa §r§§°2§‘e{%5é'ﬁﬂ“?§f¥ﬁ%a' St That e gRAPRCK R nds

timng pul sg, gnggratc ,%gsg’egesrq‘te%%r, X {;E gul;@é LB) %ﬁgbse u nt |

generates a clear or exa e clear efel 4t'ed

afiter the lapgh pul e»wemaﬁiﬁle 0 PHERE ftth skgpa e
pul ses(CL and LP)a are% oeut puf to th geTE%?fgrcoﬁnt e$§)14§1 aﬁﬁ !ttggt b}g%b JQ?& -

| at ch circuithel4G.ttéhe.1A biHe cauplLEr ai44 ewgﬁhssuaobbenStlcgnaelaCEFbm1em.
holds its value at 96 , . and 1 s reset by the clear pulse(CL). The encoder
145. encodeberafbise data@Ntroti dalte sdanaés tdadmt §RaA- Isilgndat afhress e dibtt
latch circuit 146 | atches the data él\/p at the latch putse(LP) and outputs

t he | at ched “§dita (Maft% PRE SYEREM €LTRIUIM es 8B MdEf 9Batondint £bR 8Yshems

redeterm ned re n s d cause the frequency. of the signal PFS.

!Os 7.35 kHz " gtjr\l&b@ff‘"?hﬁ" cosutht FPIRar 8§ Ysﬁq'l’isiﬁg edge of tghe | at ch
ul se(LP is- 47 2,.87. 3 Li.QNns n

gf th(e S|)gnal PFE(IgdAtH§ v%sll) Bé%’lﬁ)@oéﬂﬁteragrgu%bg&ﬁ%ess gr%[efr:esent eggy(gm '

equation. fi =548 ehAg) c1rfletr ehat uonémmb@tw@mthhen@@ded:emahu%Mmg
the value(N), the PFS frequency(f) and a - 9 DEC 2004 45 devi atl on(D)

fromthe cemtiercdirequencyacs P& EEMSkhognail nifaBlyachron iSRG 2004 difanne!
Table. 2 Relationship between M N, fi(kHz) and D(96)- M N 00~- 33134-
35236n- 3733g0ckIGLACH A4 . RNG4MHZAZorhI e US 7deR | S 48rom 51062061 o%l@%@x

591 1 ~60~- 631264~ 79138 0.-. 9 51496~ f (K -r 10. 1 10,1”- 9.5 9. 57-
9..0 9.0~ 8.6 B Bndlyisdesrbn-4 7‘=ia"‘?“éft 2765 77’315 VAL L 2633 96“7"3”65 2

6. 2A 5.8 553§ cﬁid%iii%g s?gﬁaﬁ,sA. o %y%c a@%gr%. and performs protection_l
_crocessing on the‘extractec synchronfzing cignal..ln ihe circd{fi?
21;. the reproduction stage frame clock(PFSj; f;e.;'writing framec
clock, is generatcd fn accordcnce wfth the exfracting of thé sync
pattern 'Therefore; a frequency of the clock PFS depends on ex-
tracting of the synchronizing signal 1.e..'sync pattern. If the
sync. pattern is detected correctly. one sync pattern is detected
in every one frame. 1.5.. every 588 bits cf the'c1cck.PLLCK. Un-
der such conditions, the generation of the clock PFS corresponds
to dividing the channel clock PLLCK by 588. Further. the circuit
21a outputs the EFM signal without the synchronizing signal to ﬁﬁ

EFM demodulator 21c. The protection procecs!hg on the,extracted



-- 37 37" 30 30n- 23 23M- 17 17~ 12 12 M- 7 7T N 2 2~ - - 20N - -3“-
-16 -1 6~ -21 -.21--- -2 6 -26"- -41 -41 ~- -51 - 51-. oDeC 209EL7 2004
Next, referrlng to FIG 14, the operation timng ofi the reproduction speed
detecting circuit 14 is explained. At the timng 1, the timng pul se
generator 143 detects a fialling edge ofi the signal PCK and generates the
| atch pul se(LP). Here, the counter 144 outputs its value(N ) to the encoder
145. and the latch circuit 146 |atches e encoded value(M). At thet i m
i ng'2, the counter 1 44 1 s reset by the ¢ 1 ear pulse(CL), however, the
latch circuit 146 stilt holds its value(M). At the tim'ng 3, like at the

timng 1, the timng pul se generator 143 detects a fjiall edg
signal PACHRS Yehef af 829tMe ¢ ht Ths 111 <R 1%P) t° I—%ffeemi ik c%ﬁn er 1_5L4£.h Dutbut s

its. val Uﬁ(“% t0 e COdceatalA&?M‘?‘pgnthrT LBh €Ny s teU el 3 £Nesa tior

encoded vi frﬂt e at the I mi ng 2, the
count er é}ﬁ %tégr?ﬁeEnerfeia%mgg@FoHuLcﬁe(Qb}fe'homervefy phetbatehrebt Cthé
146 still ds”its val ue( expl ai ned above, the reproduction speed .
detectingqetbevéd éﬁﬂoﬁe&wt@aﬁme S [pze th ddde sish & ofr e@uenoy 62 tshetehogkt£CK
derived fromthe clock VCOCK, and outputs the result of detection to the
system conbr okkect88n &orort hef ddteeC?i sasiten; fréme vyt ontirtdiener ngothas
two registers, which hold an all owabl e | ock range(L1”"L2), .and a calculator
whi ch combarésrt hempabu@RManto foRe Widki8sof 1 #RE F&grdnar SFET &R BIY FeThe’

val ues(L1 and L2)_which represents t he aIIo bl e | oc t by
the proce@&8PTY2 2%¥oFefEPISET aif V\P?ﬁ ?e?é}?gﬁggnteook“f;bﬁg%, ,Q,e %? =8

al | ovabl @ @tk s ol PEGaTR04<AD Bapgerdos cRdpdreZhldory ai2 ttrae obllsbue

rcui t 6 , the°d 8e5|gnated as valid if the output(M of the. latch
circuit 146 ithd cht he rapgenef b3trerlm@morly fist Fordetd dnsadesndignabéd as
lnvalld. the data and its correspondi ng subcode are neglected. This

means t hatwi tévemmoiry tdoerteonocéreot ti sthlet ket et dugnany t3n &1¢ orontdrordédi on
processing, the data is designated as incorrective. By utilizing the above
ment i oned YWrtdwads usdagi {RABN3INHf/EtTess time and error rate anong CD pl ayer

sets are m ni m_zed. Inthethlrde odi Itho h i.gnal
gencrated from'tife RIBRKY VBRLK By FAEC Hﬁl e- by~ 523%'8 c%‘?gﬁ? %?ﬁé:uqé(r?glt

PCK to be ct epﬁ%’HﬁI' N 123D JritledIE Q:lrQﬁK:(PFLS)e coun-
gener at ed %ﬁéﬁh ﬁEF derrotazl&rﬁﬁ ng ci rcwn% 21(Fl Gu3) The reproduction speed

detecting 'Eérfé?tﬁcturﬂi‘k G e Ueihorfuchii 66t s¥eby W ahe ot heck dPES) de¢rerated
reproduction systens in which access t 1 ne i s decisively deterni ned by
the | ock .qertbenhasdsobif the rine ciynalinen FRoknexahphal * eiie toier &M I’&"@an
be used in the. systemdescribed i'n the second enbodi ne of thg \gr esent_ +

i nventi on R8RF | frep ding ddé@a‘reBF‘Sd%E'i‘?’b?]t"si/sttr\?mfé'ﬁE'ﬁ égdﬁF§5| 8 fs
Japanese patenﬁ;:f)p] bfg‘?%_%gggggg 35 gn;c{m«\.’\d?% CUr?Qfﬁ‘ﬁp SclOsths oFPatﬁ-FE

appl i cati oh®88 terns di sclosed in

these pat eg} &M&&f'ﬁw i htkh%hé b EREL NG drf IR mheclet@ew ¥8dnts otad he
C

crystal: osciT ator ock accor |ng to the difference.between the current w
i to addressgagd peadeadthi@sstadd ﬁr*ﬁeblﬁclfoek(ﬂEBDryaangeuehasySthsframe

because .overfil ow and underfl ow do not occur, the access tine i.s .
deC|5|veI yaadfessedfbgit hezl oakdpBef oAs d@sEE(b€d>04bove while writing of
‘“the demodulated EFM data 1is per‘formed using Wr address in
synchr;onism with the clock PFS, the reading is performed using -
the Re address in synchronism with the clock MFS.
When the clock swit‘ch‘ing signa‘l(SW)'r‘epresen.‘cs "L"(low

level)., the crystal oscillator clock(XCK) {s used to derive the

signal pr*ocessing stage r‘eference clock(MCK). As a result, write



49 mance of the PLL circuit. In contrast, in a conventional system
overflow or underflow occurs after the PLL circuit |ocks onto the Pa@@Q 2004
because the frequency difference between witing and reading is relatively
| arge. Once overflow or underflow occurs. continuity of the data is broken
in the error correction process, the data is designated as invalid, and the
pl ay back of the data does not start. For this reason, the |ock
perfiormance of the PLL circuit dose-not20significantly affect the data
affects on access tine in the conventional system Next a signal processing
circuit formed on a sem conductor chip according to the present invention
will be described with reference to FIG 15. In a sem conductor chip, a PLL
circuit 6S41ac0ldadd generpAal hONp CeECUikt D1t aandh i S YNRER N 0SEES+ NEB8E-0)
circuit 7S are fornmed. In the signal processing circuit 7S, an EFM

denodul ati wgag .r ca ts&t S, ea3byEfreprmerprgc2asn)an em o€ . cOphdakinon (AISBOYI .t
23S, a subcode denodulatlng circuit 24S and an output circuit 25S are
formed and Teenreecoed cooracdadadptis. | Thagpum f ekonedoty 208 Pyfteontmendrod 2%y
a nmenory control circuit 26S through contral signals such as an address

signal, addfesy"YEHe 58 gridins *fd °d °Falffir i e OSIFHANT Phe T1%& O cor”

generation Ci reu b he c ner atl cyi_t i 0
the first &mSod ngﬁ‘tJE tﬁeagl %)C?(m g'lenera(‘tgrl%on Cl I‘%EI fl 2f13n s%%c ?ﬁ’g(%‘ n'?‘h 4
second embag JTEn, Qf wtﬁte rarn%sesrttpp1twentboraheOeuttaetse%een(éugsormémcm

also forned a DA@ i nterface circui to which clock signal s(MS, HI

LRCK and BGYrqenersg edidpytishe eplreakcgenes as imgra) r astéer 118¢ uncOr DES 2004
50 are supplied. These clock signals are fled to the DAC 9(Fl g.2) through
out put ~srrdatd ex i@t .ameansed! fer i stemrd | airice ansi my ten ﬂUtm@tDA@S%FBe%ﬁ"UES
these circuits, the_spa d detecting circuit accordl ng to the thir

enbodi nent ?ﬂ"’"‘?ﬁe EPSséHPCPH\?erﬂq"tﬂFW‘d]%ocb’écP &r féd r'(?r'f‘dtshé‘”: subcode
sem conduct or I rth r),the servo contrql |rCU|t th

control | er, 9 Vp& I‘Cl’,?let %“)ffcfrgi TECFY ?? per t‘t’e'""thCél an go? %lrpr?tkerof ack
circuits ”BHaPE(JrQJ Bk Wh e o?a%es%mb%%gblm QEdCB'uIqu'EQe tﬁEW@@Uﬁ’d@é@émﬁg
circuit 218 generates a |latch pul se(EFM.P) in response to detection ofi the
sync pattertfio Besasiserdmechtidipakrt ernit Ss priweerdidad th rdaie sEEbbdat ¢ath
i ch i s synchronous with the clock VCOCK, the latch pulse EFMLP.is in
response towihe thecRlVepsKemTierBFMedenedtl ot i niecter.cuthe 94 qqg c<h%"sa s
denodul ated EFM data 1n response to the | atch pul se EFMLP. The nmeno

control cirBhPfefs(FPGEns ane295) "Am | tBE dsT ?Bed‘e_tr?t”d%tal’f“’/\?‘t’ﬁ"' some -
reference tg pFL%%%h;rhe 5%”8; K Onédt?{agem*il[\gush J\hlf"-g%?u A diidg

rs t se 1 act coun count er

204, a SeCORfeSEl PELP! Mty aro\f\zsggﬁeﬁérptz@@essﬁtﬁead 01 1 y Memory . (ROM
207 and a th 1. rd se 1 actor 208 . Qutputs. of the EFM denodul ating circuit
21S and the errorheornemsty oBotFeUi £1R3S aresf edtpata kiohsiroil NpdbhHA) s andch
second input(B) ofi the first selector 201, respectively. An output of the
fiirst sel eesor 20¥ jagidpessi ¢ddnad. t hechlifhh epddemdry s29nads wr irce- dddpess

An EFMWI signa | which controls witing of the denodul at-ed EFvI nal
fed to a COﬁgFBPeI ApEPRES/RASk he i T3kumn. ad@"lﬁéﬁ FOCLE$1 %‘@”é&t‘é?@glan?h%

EFM W si gnal _an E sign QrAated c

circuit nggaré/fg'egqe RWN) 582% : arTeoPut pg%éoépgng){ O(? %EE%%URQ
.gate 202 '%aﬁﬁ%bdﬁéﬁw Gt {Hd &l @e Agoataoycwputehém&#ﬂr QsTemtoh‘g 22,
buf f er menory 22S e cl ocks PF S are-fed to.the W counter 203

and. the Rlsgeuntas 2046 neaﬂectmwﬁrhy, 1AREHRUL PR & Pbwt hesdr eddINg @6 Scan emn
fled to a first input(A) and a second input(8) of the second sel ector 205,
respect i vel pddfe seutspignack .t respecandesel edhorthA@S ¢zser ovhdeddtoess ~&o be
huffier menory ) v i a the second se | actor 20b , as a frame address. The
| at ch pul se sEPRUIPes tloedtheo uie ane rememer2206s olepai §10¢ ¢ AEOWPNROoQiit él"’e

206 and the RO\/IZO? are fed to a first mput%A) and a second.in utfg _
the third sélfddesr ”20§P“Fe§b'é%t i TRAFe RA9rRASBAt BGE Bfwf‘héd?'ﬁeg rieP éft”t :

actor 1 5. fed t buf e S a ol ddress en, t hg
denodul at ed Iﬂﬁ\/lgg ra}e{j fo Eﬂ? %f eirSn “?%?3’”2“2 st e \ﬁ; pzseconc]"
and third sel ect ors(201. 205 and 208) selact their first Input(A) 1n ‘
accordance with' an "H' level of the EFMW signal as the control input.
Consequently, the outpu' ~ of the WL counter 203 1s fed to the buffer nenory.
22S as the frane address and the output of the W2 counter 206 is fed as the
. synbol address. Wen corrected synbols are stored to the buffer nenory
22S, the first, second and third selectors(201.. 205 and 208) select their
second input(B) in accordance with an "L" level of the EFMM signall as the
con trol . 1 n. put . Consequent iy, the output of the Ri counter 204 i

o R M [T Y NN~ T N OFNT™ /N NN\ A —. N B N 1
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The output of the RL counter 204 is used to read all data 1n the bti\ﬁ 004
menory 22S as the frane address, and the output o.- the . ROM 207 i e&
as the synbol address. Wen the denodul ated EFM data or the corrected
synbols are stored to the buffer nmenory 22S, a signal of "H' level is fed
to the hlrite/Read control input(1NR) through the OR gate 202. F3G 17'is a
timng chart to~ show generation of thesEFP1-i NT signal which controls
writing ofi the denodul ated EFN signal to the~buffer nmenory. In the nenory
control circuit 26, the EFMW signal is generated in response to the latch
pul se(EFMLP) and a foll ow ng posBi ble nenory accessing period "W for
dermodul at ed EFN,-data Ltieg e gof,. At kpuhar c1bbe EEM ¥Woeirgaal
Is.providggOFE%E§g2hrgﬁ?éh1&EtHs%gr?gdgvykgﬁprgsponse to the.1 etch pul se
EFM.P . MaREKyaGREeSHeNss IRfiVal 10¢s odee sdhyi dedciumto7..f [Tower qderckodsneOaging
period is for the denodul ated EFM denodul ated data witing. The other three
terns arecfigicyieadi ngobefote the eipok ¥6Kr@stiaorsemvy eRntray arfereppe
error correction and for reading to output the reproduced data after the
error cor redoetckdSCKDescri ption about accessing the buffer nenory will be
provided 1n nore detail. There are foll ow ng six: types,.of - cesses
buffer menos y.ThE) S\Angintai‘n@"SFeaéh?)%u?h’f%‘xj\hE%M e(‘t]a:é.)e. 3dzess°ypﬁbglds/f"r gﬁg‘%ﬁ
DEC 2004 53 2) readi ng before.Cl e r cli lis/ for )i s
correcti ort 'of é‘rerf(?r‘f&’}%? g}?rﬁggfss}r‘egé?nﬁpf%;égré%ﬂ%%sussi%y?gmﬁ 3 e B

synbol s/ frame, W ilingd.0hoFeskeChad EpMRRModu Pa SYRPOL S/ E G atE24) neadifrigr
before C2 error correction...28 synbol s/fram-

memory 22, an error correction circult 23, a subcode demodulating

he
A

circuit 24, an output circuit 25 and a memory control circuit 26,
The EFM demodulating circuit 21 receives the reproducing stage
reférence c]qck(VCOCk) which is generated by the PLL circult 6
and is synchronous with. the EFM signal. After extracting a
synchronizing signaf. i.e.. sync pattern, the EFM signal is
' demodUlated and stored into the buffer memorylzzlvﬁa a data bus
28 ;s 33-symbol dafa}.per one frame, which coﬁsists of 1—symb61
subcode data;énd 52;symbol main data 1nciud1ng parity data.
:‘The.buffer memory 22.1s use§ for jitter absorption and an |
1nter1eay1n§ in thg.error 6orrect10n.propessf The jitter pj ﬁhel
time axis is absorbed, or elimjnated by-wfiting.the EFM dempdh—
lated ;1gna1 to the buffer memory 22, 1in synchronism with the
rebroduction stage f;éme clock(PﬁS)vand py reading in ;ynchronism
with the siénal processing stage framé clock (MFS) which is gen-—
erated by the clock generating circuit 11. An output of the
buffer memory 22 is supp\ied. via the data bus 28, to the error
~correction circuit 23, 1in whibh C1. and C2 system error correc-

tions are performed. Such C1 and C2 system error'chrections are



5) correction of erroneous synbols reading of erroneous synbols...3

synbol s/frame witing of corrected synbols...3 s~~nbols/frane 6j reaéiDg~oMi}
reproduced data to output...24 synbola/fram The ERR CORR. -W signal 1s
generated by the error correction circuit in response to the witing of the
corrected synbols in "accesses 3) and 4)" All of the above accesses are
executed during the nenory ac cessing period which is in synchronismwth
the signal processing . stagy frame cl ock. However, as shown in FIG 17, the
EFh1- WI. si gnal which controls witing of the denpodul ated EFM data to the

du~f f er nenory is also generated in response to the |latch pul se EFhILP

generated in accordance with the reproduction stage reference ¢l Qek(\VGPK) .
Ther ef or e $YN§EE884Z198 FEI1H! rb%pf)?fge"? VSHE S duct] o{nhésqtcaagsee rogference

| k(V ‘and. th I | FonéSs n
Sbove. " acdorar (0 BHE P ELE T hh o8 SRl s e R o (e P e 10

clock for Jhe uflars SBMDYYa23cpa%che oderd ek d r onh { eprepeeduaki 08 gtiage
reference ¢l ock. Thus, over -9 DEC 2004 54 flow and underfl ow do not

occur, theidieds riuptisardsd hea datpareprodirct i pub | scamiron ssHd-12198136 . 83—
reproduced data is avail abl e before the disc notor reached the required
speed. Accafiaig anat YISBt kerSBeab@re of the present invention, the
derivation of the
Description about clocks will be provided in more detaill.
The crysta1>oscil!ator(X‘tal) 13 generates a crystal oscillator
clock (XCK) at the frequeﬁcy of 16.9344MHz which 1is 384 times
greater than a samp11n§ fréquéncy 44 .17kHz. The crystal oscillator
clock (XCK) {s divided by 2304 to generate a‘crystal oscillator
frame clpck(XFS) havihg a frequency of 7.35kHz. In contrast, the
reproduction stage reference clock(VCOCK) is a PLL glock gen-
erated by the PLL circuit 6 according to the EFM signal, and its
'centeﬁ frequency is 17.2872MHz._F6r Fhis reason; {f the signal
proéﬁssing stage frame clock(MFS) is genebatéd.by d1v1d1ng the
clock VCOCK by 2304, a difference between the ciock# st and MFSi
occurs. Td.pﬁeQent the differenée‘frqm occurring, a clock PMCK
derived from the:c1ock VCOCK 1s.used a$ the signal brgce;sing
;stage reference c\ock(MCK). Becausg a .rate of the clock XCK fo
fhe cléck VCOCK is 48/49, the‘éiock PMCK can be obtained by thin-
ning out a pulse at fhe rate of one bit in 49 bits of‘thé clock
VCOCK. The clock PMCK produced by thinning out. as the signal
processing stage reference clock(MCK) is divided by 2304 (=48x48)
to generate a clock PFS', which has a same center frequency with

the reproduction stage frame clock(PFS), {.e.. 7.35kHz.

A part of the clock geneﬁating cirduft 11 will be described



readi ng-out clock for the buffer nmenory 22 may be controlled in_agﬁﬁgfqmﬁf
with the anmount of data in the buffer nmenory. According to the fuft
feature of the present invention, the reproduction speed, i. e. the
frequency of the reproduction stage clock, is detected, and the data is
designated as valid or invalid. Wile there has been illustrated and
descri bed what are present considered tolﬁe preferred enbodi nents of the
present invention, it will be understood2 y those skilled in the art that
vari ous changes and nodifications may be nade, and equival ents nmay be
substituted for devices thereof w thout departing fromthe true scope of
the invention. In addition many nodifications may be nade to adapt a
particular1§iPeéﬁﬁanthnﬁiﬁﬁW%ﬂcﬁ(§°tﬁéctéaching of the present invention

i t hout d ti f h t f ity i sréntepded
wi thout departing from[he gentbak aaRe )t AR Voocker AIod pamit) | rk niepde

that this invent particul ar enbodi nent di scl osed

as the best de cont egpl at e d ol £ats YA PWut he sremvent 1oninbubheckabekhe
i nvention ipr}cle&detoalr% gpni)odfned;lt sn falling within the scope of the appended

cl ai ms, as JMeHaNi8lgd capeat €i ng. tTnelrswi tediob ahe EPOPHog oewt .clrauig P

2004 ss Clains 1. Apparatus for reproducing data stored c¢cn a discﬁél%,

conpri si ng:hs) dremmscton 5)f for) ecdtiagi wget 9 Fhec S PSKSHXGK @hTh ir&lis 263)

for reading out disc data fromthe disc (1) duriqgﬁpgtatio £h$Lﬁ§EiE§)
[ 0

means (4) forrgemer avi rigea ofigak i Yot eh iral SHFEL 2ing the rea &fsc

data in accordance with rotation of the disc, (1} ans, (At AeRK! atzisng
a first cl oekiVEECKOYS P rRISIFEhSE I 1't!"l?e.c](?i%g‘fi '37}:?5 "si ZAnnaI : tep]; means (7, °

21) for denpdul atfing the digiti i.gnakzs L) ¢ | ek @SEONS Eo f Ot fhdresviiitredi=
clock and f ?eoﬁiﬁﬁ {i?ﬁfcé%%éﬁfggggedg?g?réﬁg%%%ns +22) for storing the
denmodul at ed, §at 8,45tk | FBARS dudle )rdwre deva. M ngupp Mecorb cd odkv (Mg, FS)
fromthe firEt clock (VCOCK) and for outputting r. he second cl ock as
reference ctock; 1and ki emenosrys corst rodi |3 mgvﬁéGHQY(QG)°ﬁ6F”éBnt?oFfY?ﬁfé¥y~

witing operation to the storing 'nmeans (22i in. re se to.th [ St amne
cl ock (PFS)1and!foritonerdlyideray12&dingg  dpérat iaoﬁﬁpggﬁ Fﬁessfg'r'ué”ng‘srr%° ns

(22) in resﬁggigdt?ntQ%rﬂgl?r%ﬂﬁgu%L?ﬁéxﬁ“@KEK and LRCK) of.these dividing
ercu1ts are supplied to a DAC interface circuit(not shown) for
'digffa1—to—analog converting. The cihcuit 11a 35 provided as a
precéding stage of the circuit 11b, because oufputs of the each
dividing cirbg1t are used to execute signal processigg. such as
the diglital-to—-analog converting., other than gcces;ing the buffer
memory. The clock XéK is always output to the.servo control clir=
‘cuit 5 as the clbck SéK indgpendent of the clock switqhing
stgnal (SW). |
: The switching aﬁd thinning out éircuit 11a will be described
in detail with feference to FIG.6. and an operation of the cir-
cuit 11a will be shown by a timing chart in FIG.7.
The circuit 11a includes a selector and logic circuits,
which incliude an invqrfer(INV)r two divide—by—7 c1rcu1t§(DIV.A

and DIV.B). two flip-flops(FF1 and FF2). an AND gate and two OR



Ms) ; - 9 DEC 2004 56 characterized by k) said deriving means (%ﬁbﬁ 7
conprising a thinning-out neans for deriving the second cl ock (MX, g) gv

t hi nni ng-out a portion of said first clock (VCOCK) such that said second

t hi nned-out clock (PMCK), during a predeterm ned period, includes: kl) a
first conponent with a plurality of first pulses having a first pulse width
and a first duty ratio (50/50); and k3} a second conponent occuring after
the first conponent, with at |east a single second pul se having a second
pul se width and a second duty ratio; k3) said second pul se wi dth being

| onger than said first pulse width of each of said first pulses and said

second duLy [ @] O, i 50 (I Hhed &ilodid ABddke ddrlesia bl oyr a0 Ful waiduflkr st
pul ses.®%" The apparatus according io claiml1, further conprising nmeans for
detectipg,the bpeaugney Shet hapltrsr eheck iiretacRorgdardORWILh Taie eleknal |y
supplied constant clock; and nmeans for determ ning the denodul ated date as

i nval i dgyhepnt hg debest esivy riegquenhe i sy snam ofont N ldddt & rﬁ%e’d-'prpdrjigé, to g
DEC 2004 s~ 3. Apparatus according to claim1 or 2, conghgétn neaQ§u@13)
for supphyi Bgharconstanet ctieksate LBt edbd eF M nbav T EHU ; output
signal of the gate OR1 is supplied to the first divide-by-7
circuit(DIV.A). clock inputs of fiip-flops(FF1 and FFZ) and one
input of the second OR gate(OR2). The fl1ip-flops(FF1 and FF2)
form a shift register. AN output signal(QA) of the first divide-
by-7 circuit is input to the second d1v1de—b§—7 circuit(DIV.B).
whose output signal(GB) is supplied to the first flip-flop(FF1).
An butput signal of the first f1ip-flop(FF1) 1is supplied to the
second flip~-flop(FF2) and one input of the ANQ gate (AND). To the
other i{nput of the AND gate (AND) , an 1nveﬁted output (QN) pf the
:secoﬁd f11p-flop(FF2) 1s input. An outpuf signal (D49) of the AND
gate(AND) is supp11ed to the ofher {nput of'tﬁe second,OR-'
gate(OR2)., whose output ‘is -the clock PMCK. Thé_seleqtor has g
firét 1ﬁpu£(A0) to which the chck XCK 1s 1n§ut.'a segond,
input (A1) fo whf&h the clock PMCK 1Sj1npht. and a cgﬁton
1nput(S)}to thch the signal SW is input. An output signal of the
selector serves as the signal processing stage reference
cléck(MCK). The selector selects thé first input(A0) for_"L" as
the switch{ng'signal(SW). and selects the second input(Al) for
"HT.
F1G.7 is a timing chaft for "H" as the switching signal (SW)

to explain generation of the clock PMCK.

Because the signal SW is "H", the output of‘;he gate OR1 is



means (11) for selecting one of the second clock and the constant cl ock a?%
for outputting the selected clock as a reference clock. The apparat 8sDEC 2004
according to claim?2 or 3 wherein the determ ning neans includes neans for
storing the predeterm ned range 5. The apparatus according to claim1l or 3
wherein the deriving nmeans conprises derivation controlling neans for
controlling a derivation of the second clgck by the deriving neans. 6. The
apparatus according to claim5, wherein t4%e derivation controlling a neans
controls the derivation of the second clock according to an anount of data
stored in the storing nmeans so that a frequency of the second clock is
controlled in accordance with the anount of scored data. 7. The apparatus
accordi ng t o deretiimab Vivertdien o e kd MOGHL.T ovhasentd i lldedgbyedds §i9erdadés tae

t hi nni ng-out anount when the amount of the data is |ess than a ;i st
predet er mi next Wi tues, ! 9aad (PRe @ér FRat FFP O MICRTRY ~heShECY T 9 'b{i'lf"ﬂ?oﬁ%s

decreases the chjnning-out anoun n the anmount ,of th a IS r
than a secorfd ‘i)‘f‘é‘tfet%frqrﬁ’??ecﬁ\)’aﬁ%te\’.cvgg% THe pﬁﬁggr”a ﬂsgﬁcce:g?g?%gn o]%: ac%% “or
7 wherein the amunt of datg stored 3/&6&6 aHOMHHRY JIRIN 151 JrAr eHeNt 6ch iy
a difference” beteeh curren read’an Wite addresses of the storing neans.
9. The appar g us, a£ Ui NY &0 &l@iNg B.odidathelieopprest ngnfbestesh Vit ng g-
means for dividing the first clock to generate a first frame clock; and
second di vi dhag FEENSaddrardilvivdirngdt begnaf erferte ¢ligolk 1t 6F§efer ake. aNeddred
frame cl ock; wherein the derivation controlling neans includes first -
count er neanshfome¢owtt igipcir EMEE hast hB 51 ¥st! T ramerdiedcidedd ngdf Py sf® bits

result; second counting neans for counting franes.in.t ec frame_clo '
as of the-c]oék VCOCK. In the cas tLe‘s§gna1 Qﬁ ?s QEd, E@e qu4p§$

of the gate OR1 always represents "H". As a result, the divide-
by-7 circuits(DIV.A and DIV.B) and the flip—-flops(FF1 and FF2) do
not work, and low power consumption is established. The servo
control reference clock(SCK) Is independent of the clock switch-
‘1ng signal(Sw), and is alwaYs 1dent{¢al-to'the crystal bsci\]ator
cld;k(XCK). For this reason, controls of the adsc motor 2 and .
‘pickup 3 are never affectea by clock switching. When the signal
SW.changes from """ to "H", an address of a j1tter‘absorpt!on
areﬁ in thg buffer memory 22 is sét to a cehter adqress.
i -Further, tﬁé clock generéting ctrcdit 11, the servo.contfol‘
| ,cfrcu1¢ 5 and the system contro]]ér 8 can be forme& on a single
semiconductor chip.
| Kinds of clocks used {in the disp data reproducing apparatus,
method aﬁd the signal processing circuit in the first'embodiment
are shown in the following Table 1. Clocks used in a conventional
system are the same as in the case the signal SW is "L". This
means that the writing frame'clqck(PFS)-fs generated {n aécord-

ance with the clock VCOCK without thinning, and the crystal os-.



a second result; and neans for calculating a difference between thredfjEGt2004
and second results. 10. Apparatus according to clainms 1-9, for reproducing
a plurality of data ' stared on a disc, the plurality of disc data capable
of being classified into at |east one - 9 DEC 2004 59 of a first type
data and a second type data, the apparatus conprisQ ng: neans for
designating information data to be readjanong the plurality of disc data
and for designating or.e of the first and second types of data; an
oscillator for supplying a constant clock at a predeterm ned f=equcncy; a
sel ector far selecting one of the second clock and the constantcl9ck and

for out putdiiing tore feaimec cd@CKI(ER) adsausefepentBecrar g fAEE & 9Fer®for

dividing the first cloth to generate a first fra K; C
di vi der fothe ivierdl gPTRReFS %ﬁeﬁ&%ﬁ%lBﬁﬁm?océgﬁgféﬁggg'ségbﬁa§$r§%€ec 0%k:

a buffer mepory foQr scorjng disc data,r fo I he .di+$G 7
controllindy %%hsgVZZ’? f5p '‘coht T of ??ﬁ‘é gg\%’ it g‘é&o{)erggt itgcr?’ t'0 f‘ﬂgn uﬂ?_éi{?
menory in [ESRonSg, b0 LheibiRpkEAEF 06K ARSI Oke CaNbERI bMOE. avheadl g
operation Trom t he uFfer menory I n response to the second frane clock;
wher ei n, whgp, theq dosi gt dicis daled disckh@chbickst iy peediates, thlee reekddotor
sel .ects the second clock as the reference cl ock, and when the designated
di sc data ksahbecsesoMFIype data, the selector selects the constant clock
as the reference Cock. 11. The apparatus according LO clai m 10~ wherein
the first type 3a~a includes RCM data ana the second Cype data includes
audi o data . 9 DEC 2004 GO 12 . The apparatus according to claim10
wherein said neans for deriving said second clock conprises a derivation
controlling circuit for controlling a derivation of the second



cl ock by the second clock deriving circuit according io an anount of data
stored in the buffer nenory when the designated disc data is the f-iEi'sﬁE&)ZB@l
data; the derivation controlling circuit increasing a thinning-out anount
when the amount of stored data is less than a first predeterm ned val ue,

and the derivation controlling circuit decreasing the thinning-out anount
when the amount of stored data is |arger,than a second predeterm ned val ue,
so that a frequency of the second clock ‘i's controlled in accordance with

t he amount of stored data. 13. A signal processing circuit for use in
processing data read froma rotating disc for storage in a buffer nmenory
(22), conprising: Tab1® BECCc2QR4s6lsadf ifsthel boksygeneratimegtci rcuit (6) to
generate a first clock (VCOCK) responsive to a nodul ated signal generated
by quanti zi-ag-t-he—data—+reat—F+om——he—+otatingdrsc—(H—adenodutator to
dernoduate the nodul ated Signal irz response f,a the first clock and to

out put denodul ated data; a second cl ock deFﬂ@FﬁgsﬂﬂFEUﬂfg(il?h?b“ﬂ@rive a
second clock fromthe first clock (VCOCK) andsggngutput th§w§eﬁpnd‘clock
(MCK, MFS) as tPeef @fefic8%Kl od:; and a nenory controlling éircuit (26) to
control witing of the denodul ated data to thp buffer nmemory (22) in.
response Lo the.first clock and far controlling reading ef the denodul ated
data fromthe $¥Q§a|'pg%gggg155.sg§§ponse to thew eference pptrck; wherein
sai d second cloc eriving nesas (11) conprising a thinning-ouC neans for
deriving the secondHedele cVeKk (MER) ~by. t hi nni ng-cut a portion of said
rirst clock (VCOCK) such that said. second' thinned-our_ clock (PMCC
during a predetermined period . ,. includes: a,first crnponent with a
plurality of first pul ses havin% a first pulse width and a _first duty ratio
(50/ S0?;  and arextord fe@mFofaRERSNESP ring afteffFY he first E6fponent, with .
at least a since secondépulsq havkn a second pul se width and a second duty
ratio; said eetdhPuIE R TN bEAY® onger than said first . pul se width
of Path of said ff;é&egﬂuﬁgé and said second duty ratio being different
fromthe first duly ratio of° said first pul ses. - 9 DEC 2004 62 la, 'The
signal processing circuit according to claim13, further conprising;, a
first detector to detect a frequency of the first clock in accordance with
an external |y seppbdect oonsitade cl ock ; and a ¥e®@fnining MGt to

determ ne the. denpdul ated data as is valid when the frequency is cur. of a
predet erm ned - reference clock (VCOCK) _ |

writing frame clock(PFS) PFS PFS&
(reproduction stage

frame clock)

servo control , XCK XCK

referénce clock (SCK)

XCK : crystal oscillator reference clock
PMCK : clock by thinning out a pulse from VCOCK
XFS : crystal oscillator frame clock (XCK/2304)

PFS' : frame clock by dividing PMCK (PMCK/2304)




range. 15. A sigma 1 processing circuit acccording to claim 13 or J4
conprising a selector to .select one of the second clock and an- e&ﬂﬁﬂhaﬂwy
suppl i ed, constant cl ock at a predet erm ned frequency, and for outputting
the selected clock as a reference deck . 16. The signal processing circuit
according to claim 13 or 15 further conprising the buffer nmenory. 17. The
signal processing~circuit according to,laim213 wherein the second cl ock
deriving circuit conprises: a derivati'on controller to control a
derivation. of the second clock by the , deriving circuit . 18. T3nc-
signs? prccessing ;circurt according to, claim1l7 wherein the derivation
control l er cepd¢iol spitihediriratald encok &beisedofom| BN : s fagwording to an
anount of data stored in the buffer nenory so that a frequency of r. he
secondd cl ockrgs contamd |elbdin bacdovddhoe WEOBK t hECR@EH(IMIS2of 5t O=ed dot e.
19'.. 'fhesigna:l processing circuit according to claim,18 , wherein the
derivation controller increases a thinningout anount when the anount of
stored data is |ess than~ 9 DEC 2004 63 first predeterm ned val'ue, and
the derivation controller decreases the thinning-out anobunt when the anount
of stored data ie larger than a second predeterm ned val ue. 20. The
apparatus according to claim18 0. 19 wherein the anount of Stored data is
represeneed hy ach@' ffi% ‘%n%ﬁ,bola%&ﬁ@nd@wmmd raasl @nduier tenaddreaseswf
t he buffer nmenor he signal processing circuit according to claim
20 further r(‘e%mrtlssv'mg &*éddi&xtg Huti desont cthli \Budefdrhendmomst  t$ oekr tarmed
generate a first frame cl ock; and a second divider to divide the reference
dock r. cngemeéateaacse@dmmfvmﬁmfm¢®@k¢1ﬂhéréf§tQﬁ?tMﬁ¢v§FPBnac&$ﬁQﬂQer
includes: a first counter to count up Frames in the first. frane $ﬂ0c5_as a

First resugtala assxiond® @surit'erck: or‘*"hj(ﬁﬁ"nt‘ Sup??'?"‘d'r’?e’“seq X he 8 efohd T r ane
cl ock as a second resy nd bt r.ac al.cul d e €is
bet ween Thk'31¥%st Hhd §e533§epe?n Hk{é%z}@wt 0 1qf el ApBelRbUCGERE

sults e signal processing circuit
accordlngl gwg alyé§k thgmg ghg]tgw refeeR@ntd Vike! eehRUNY atrdreastie ni ne

intermedrate c oc tinct ron1the second frane cl ock.
buffer memory can always be performed using the clock PFS', and
{s enabled by the selector. More genera}ly. if the system will
'on1y process output ROM data, then the selectorvis”not required.

' Generally, it is difficult to form the crystal oscillator
with’otﬁer eircuits on a single semiconductor chip. Therefore.
the crystal oscillator 1s provided separate]y from the semicon-
ductor chip on which one or both of circuit 5 and controller 9
are formed.

By emp]oying the system described above, data transfer rate
is maintained constant and the reproduction interruptions caused
by underflow or overflow are reduced.

In the system of the above first embodiment. when the
synchrénizing sjgnal {s extracted correctly, the clock PFS gen-—

erated 1n the EFM demodulating circuit 21 corresponds to a

divide- by 588 c]ock signal of the PLLCK which is a divide-by-4



23. The signal processing circuit according to claim22 further 9 DEC 2004
conpri sing: ~ - 9 DEC 2004 64 a digital / anal og converter |nterfac

circuit with an internediate clock output termnal for receipt of the
internedi ate clock. 24. A nmethod for reproducing data stored on a disc (1),
conprising the steps of (a) reading out the disc dafa during rotation of

the disc (1); (b) generating a digitized3¢ignal by quantizing the read out
disc data in accordance with a rotation of the disc (1); (c) generating a
first clock (VCOCK) in response to the digitized signal; (d) denDduIatlng
the digitized signal in response to the first clock and outputting a

dorodulat ed, il g7 o oo O DEC 2004 AL deriuban assesab el ock (5 g from

the fa rst ¢ &SR c~°an t he secon

a refer encefﬁéeﬁgmc@néf&hw ichbBM t/b@cﬁermdubatz@dzdm toﬂaabu&%sthérea@wk
(22) in response to tha first clock (VCOCK); and g;' r.eaaing the

denodul at edpeat asf 7 085 t kiez bk eIhereFpaye( 22pck NMF &SP See £ Adroutefrepantee
cl ock; anal "k) wherein said deriving step c) .conpri.ses a thinning~out
process forbdérfievi nerdrey sésogdnelratled( MoK, d MFEY by  ttiienns hgr aut Pacpes i o
of s'ai'd first clock (veecx) such that said second thinned-out clock (
PMCK) , dursfhgoa peéeeeeessi aEFHMGrad byn@PGdesWhRP)tﬁeﬁP%ffabo?’(bd"r?emeswm

a plurality of first ulses halj ng a f| p c.h,and a.firs

Qutv.ratio” (8r sore ampsk HoRals %y sl iem PR BhER "o fcHrPik arrep, e
clock VCOCK. Because the clock PMCK is derived by thinnipg out a
pulse at the rate of one bif in 48 Eits of thé clbck VCOCK, ihe
frequency of the divided—-by—-2304(48x48) clock signal of the é]ock
PMCK corresponds to that of the divided-by-2352(49x48) clock sig—
nal of the clock VCOCK; For this reason, the freqﬁencies of the
clocks PFS and MFS are the same value, and'undgrflow or overflow
w1JJvnot occur, _

"However. there is a'possibility thaf thé sthhEonizing-s1g-"
nal s not detected correctly This case can occur by missing of'
thg synchron!zing signal due to a scratch of the d1sc or byv
unusQaI generation ot the synchronlz1ng signal'due to searcﬁ
operations. As a result, the reproduction stage frame clock PFS
.ls l1ke1y to represent an unusua1 frequency. Under ;uch a condi—
tion, because a single frame may be longer or shoffér than a
per{od determined by 588 bits of fhelclock PLLCK, the;frequency
of the clock PFS does not corresponds to that of a dfvfded-by—
2352 clock signal of the clock VCOCK. For this reason, a dif-.
ference in speed between writing and reading occurs.‘and under-

flow or overflow results in buffer memory.

As described above, the frequency of the clock PFS depends



the first conponent, with at |east a'single~ second pul se having a eggﬁdmmh
pul se width and a n second duty ratio; k3) .said second pul se wi dthdb g

| onger than said first pulse width of each of said first pul ses and said
second duty ratio being different fromthe first duty ratio o said first
pul ses. 25. ~ A nethod accord:ng to claim24 ., further conprising the
follow ng step:;: deriving said second cégck (MFS, MCK) fromthe first

cl ock (VCOCK); and sel ecting one of the cond cl ock and a.constant cl ock
at a predeterrnintd frequency as a reference cock. - 9 DEC 2004 GG 2 6 .
A met hod according to clam 25, further conprising: determne a frequency ol
the refs=zpce 0l Oy ecit b ACSPT dRBCE YMdH o fli EPRSL @Nfgwd OCKar@Nthis may
determ ning the denodul ated data as invalid whey the detected frequency is
out of a pegdeker thnedefrANGL. o2 unddrFiigwal processing circuit ~ according
to claim.13, for use in reproducing a plurality of, disc data stored on a
rotating disc, sehenpl emabidtyent df stheabaesaphbliaventbenngetrassi tpeduirnt o
at |east one of a first type data and; a second type date, the reproduction
of the pl whalri ippobvdaenti atothe M teceeseduedi@nbuf fer nenory, conpri sing:
a PLL circuit for generating a ~rCO cIogJ: siqul rﬁsgonsivergg gigndglgted
si gnal gener at 8@ %yS®F ARFI £MRP 41t Uht 87r &8F 1077 t RE “Fot’atTng®drse? §Aid
denodul at or denodul ating the pod te i l; [N se,t il .eOCK
i gnal ) ARG LR ot BAEptDEi hot TErDHN Sead JdaPas EararT i et FE U e
receiving dfe o\éﬁé;?acthg%kﬁi gnal 1 79F SHIGIdnROWH i NBENGe OB 1 PEOCES Id R itihe
VCO cl ock signal) and for outputting a thinned.-out'clock signal; said

sel ect or neceh Vi-8geAe6eBS itantr Id 0.« 51 gnBkcandet led richiirrredenaert| dek the
signal) and for alternatively outputting the one of the constant cl ock

si gns? ancetdekt benredtdns cliock 1$i driie dh e St ePRAEETEFEERNsAGndI”, B e
reference of the constant cl ock signal beingdifferegﬁ froq1? ﬁ%gqﬁqqc%éﬁ
the VCO clRRE&Y Su4maAambosiae dai @ ehorie ol ToI $FRE 8 BEi £ 'E6M Mol 'ng
writing of  the ﬂg dul ated data to the buffer nenory in response tc the
VE.' 0 cl ock® %%y d$¥'and for controlling reading of the denodul ated data
fromthe buffer ' N$Re- bOcond Ny 1R1edRGea c16LRCKeREGASIdn ;
wherein) wen t{ﬁf?%ﬁ%ﬁ?%ﬁ%fgaﬁgﬂbzﬁﬁe%r%duced is the f:irst . tgpe dat a,
the sel ect @ffcQut piie dhdvd himnmad- 08t whicl® DEQ <004 6P lelceckfsiegnat i tislt he
reference clock signal, and where_ the disc data to be reproduced is the
second typéndatls,. 2.hesurcies dutplishine soAstanpndingclewi ghlrcukt ehb! -

reference cl ock signal. :
d1v1d1n;3circu1ts 112 and a control circuit 113. The clocks

XCK(16.9344MHz) and VCOCK(17.2872MHz) are supplied to the switchf

ing and.th1nﬁ1ng out circuit 111. The switching and thinn1ng.out»
c1rcu1£ 111.has a functton'of $e1ect1ng a cldck from the,C}ocks

XCK and VCOCK according to the clock switching signal (SW), and a

- function of thinning-out a pg]se oﬁ{pu\ses from the clock VCOCK

according to control signals(DP and DM). An output clock, as the

signal procéssing stage reference clock(MCK), of the switching

and thinning out circuit 111 is supplied to dividing circuits
112, which consists of a divide-by-12 circuit, a divide-by-186

circuit, a divide~-by-2 cjrcuft and a divide~-by-§6 ;1ncuit_con-

nected in series. The'cjrcuit 111 is provided as breceddng stage



28. The signal processing circuit according to claim 14 conprisiggéﬁiiQUH
First divider fox dividing the reference clock signal and for gen %
plurality of internediate cloctt signals and a reading franme cl ock signal
said irst d=eider including a series of dividers; wherein the daita
reproduction involves the internedi ate cl ock signal e. 29. The signal
processiing circuit aecording to claimg¢onprising said secod divider fo=

di vidi ng the VCE~ cl ock signal and for ggnerating a witing frane clock
signal; . wherein the first division nunber oz said first divider is .
different fromz second division nunber of said second divider. 30. The

si gnal PIsC R I g Gl GUish 2a0§%3%@9 Bgtﬁhﬁ%%m%ﬁg' Qa&hedh:vﬁéingh w,sem

c
nunber | 3 and the secon ivision nu A si gnal

process'QQeCM%%@'&oa%&gﬁd&@gskgnﬁ‘a¢ﬁ&é€%sﬁd§tdﬁwér Qﬁﬁhrb&bﬁgs1ﬁg to the
reproduction reference clock generation responsive ~tc a nodul ated si gnal

obt ai ned duf fawanmsmd mg thee | of arkeX e n slad begy anel arutr oto Cone ese M om. careans
for an error corn:ectior: in, the data read fromthe disc, - 9 DEC 20D4
68 char actrerli zdddwi:t & Frertdedatlecki §&KcilnggreneentiePécthng Speel of ! tHe
reproduction. reference clock based on a constant cl ock, whirr ;?efggeed

d

det ect i onf 9 relAne biR'put SaLERES AT B ! ﬂéf’ch|15ﬁ”1§ﬁd1§12
| e. dat t f | t i i
: P\rlgsgec?'? i,egg%lfc'rgact“eogmc?er Inrn¥ﬁ6| jfagi pa, the, 5 GRS OB 150 351 ng i sC

error correc

. As. A@ A. A '?‘)L%ue‘f 5-1%‘34-:@-&%?\ t»@§,counter*s 113a and 113b an
f A. As% As K%)Ar As,. A Ar. AL _. AL. AsA9. AF-. A A9. As. F. AU. As. A. A9A A59 A

Y .A9. A |s@ﬁt%ﬁé&fﬁ§|cﬁﬁ&¢14Wn1$8 é&ﬁ &8 the Acodnt@rA3r iAe9. Akh. Asfrémé. AH

A& AL, AL% Ay. Af . A 3. A9h. AAr. ALL. A. Ah, . A I ( Kb
counter 113a. counts up the signa\ processing stage frame
clock(MFS) which 1s supplied from the dividing circults 112, and
outputs a frame address of Re to the subtracting circuit 113c.
The other counter, 1{.e., a W-frame counter 113b, counts up the
reprqduction stage frame c1ock(PFS).generated on the bagis of the
.frame synchronizing signal of the EFM data read from the disc 1.
and ocutputs the frame addréss of Wr to the subtracting circuit
113c, The subtracting circuit 113c calculates [Wr-Re], {.e., a
differencé N between a current wr(fe address to the buffer memory
22 and a current.read address fﬁom the buffer ﬁemory 22f and gen—
erates the control signals DP an¢ ﬁM according to the differeénce
N. Usually, the current write address to the buffer memory Teads
the current read address. For examplef suppose that a jitter ab-
sorption éapac1ty is 12 frames, the current write.address leads
the current read address by 6 or 7 frames. Therefore, the dif-
ference N is usually 6 or 7 frames.

The contbol signals DP_and DM.,acbcrding to the difference

' N, are generated as represented below;
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DP and DM in the fellowing manner.

(1) In the case DP="L" and DM="L"

The c1oék PMCK is generated by thinning-out pglses at the
rate of one bit per 49 bits of the clock VCOCK . Here, a éericd
determined by 48 bits of the clock PMCK corresponds to a periéd-
determined by 49 bits of the clock VCOCK. Because dividing this
PMCK, as the signal processing stage reference clock., by
2304(48%x48) corresponds fo dividing the clock VCOCK by

2352(49%x48), the frequency of the clock MFS represents 7.35kHz,

which is the normal frequency.
. (2) In the case DP="H" and DM="L"
The clock PMCK is generated by thinning-out pulses at the

rate of two bits per 49 bits of the ciock VCOCK. Here, a pericd

determined by 48 bits of the clock PMCK corresponds to a period

determined by 50 bits of the clock VCOCK. Because dividing this
PMCK, as the signal processing stage reference clock, by

2304(48x48) corresponds to d1v1d1n§ the clock VCOCK by

-2400(50x48), the frequency of the clock MES ﬁebhesents 7.20kHz,

which is lower than fhe normal frequency.'

(3) In the case DP="L" and DM="Hf

The clock VCOCK is used as the clock PMCK, 1{.e., Tno
thinning-ocut is performed. Therefore, a period determinéd by 48
bits of the clock PMCK is identical to a period determined by 48
bits of the clock VCOCK. Because dividing this PMCK, as the sig-
nal processing stage'refereqce clpck, by 2304 (48x48) correqunds'

to dividing the clock VCOCK by 2304 (48x48), the frequehcy of the
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clock MFS represents 7.50kHz, which is higher than the norma)
fréquency.

FIG. 8 shows a'structure of the switching and ;hinntng out
circuit 111.

The ciEcuit 111 includes a selector(SEL #1) and logic cir-
cuits. which include an AND gate(AN1), two divide-by-7
circuits(DfV.A and DIV.B), two flip-fiops(FF1 and FF2), an OR
gate(OR1) and a PMCKG generating circuit. The clock VCOCK gen—
erated by the PLL circuit 6 is suppiied to one input of the AND
gate(AN1). The clock switching signal (SW) from:the system con-
troller 8 1is supp11ed.to the other input of the AND gate(AN1),
whose output signal is supplied to a Tirst dividefby-j

'éircuit(DIV.A). clock inputs of flﬁp-f!opS(FF1 and FFZ) and one
'1nput of the OR gate(0R1§. The flip*flops(FFf énd‘FFZ) form a
shift register. An oﬁtput.signal(QA)‘of the.fjrs: d1v1de—by-7
"circult(DIV.A) is ihput to a ‘second div1de—by—7 circuit(DIV.B),
whqsé outpdt §1gnal(OB) 1s.supp11ed to_a'firét f11p—f10p(FFL)'ahd
the PMCKG generating circuit. An output signal of'thevfirst'f11p-
flop(FE15 is supplied to a secpnd fl1ip~-flop(FF2) and the PMCKG
generating ciﬁcuif. to which an inverted output(QN) of the second
f11b-flop(FF2) is also input. The PMCKG generating circuft fur-
ther recefves the control signals DP and DM generated By.the sub-
tractipg circuit 113c. An output signal of the PMCKG generating
circuit is fed to the other input of the OR gate(OR1). The selec—
tor has a First 1nput(A0)) to which the.c1ock XCK generated by

the crystal oscillator (not shown in this figure) at the
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frequency of 16.9344MHz, is fed, a second input(Al), to which an
output clock(PMCK) of the OR gate(OR1) is i{input, and a control
input(S), to which the signal SW is input. An output signal of
the selector serves as the signal processing gtage'reféfence
clock (MCK). The selector selects the first input(A0) for "L" as
the switching signal (SW), apd selects the second input(Al) for
"HY. .

FIG. 10 shows the PMCKG generating circuit, which has two
AND gates (AN2 and AN3) and a selector(SEL #2).

The output signal(Q) of the first flip-flop(FF1) and the in-
verted output signal(/Q@, '/' means an 1inversion) of the second
flip-flop(FF2) are fed to inputs of a first AND gate(AN2). An
output signal of the first AND gate(ANZ)-is provided to an first
'1nput(A) of the selector(SEL #2). The 1nverfed output signal (/Q)
of the second flip—flop(FFi) and the output sygnal(QB) of the
second divide-by-7 circult are fed to inputs of a. second ANQ
gatekANS). An outbut signaJ of the second AND gate (AN3) is to a
second input(B) of the selectorkSEL #2). An "L" slgnal is alwayé
tnbut to a third 1npﬁt(¢) of the selector(SEL #2). . The
selector (SEL #2) selects the first input(A) for DF="L" and
DP="L", the second input(B) for DP="H" and DM="L", and the third
input(C) for DP="L" and DM="H", and outputs a selectedléignal as
the signal PMCKG.

FIG.11 is a timing chart for "H" as the switching signal(SW)

to explain generation of the clock PMCK.

-When the signal SW is. "H", the output of the AND gate(AN1)
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the output signal(QB) of the second divide-by-7 circuit(DIV.B).
Thinning ouf a pulse of the clock VCOCK is performed'by execﬁt1ng
Iog1cél addition between the clock VCOCK and the signal PMCKG,.
which is obtained by folliowing manner. .

(1) In the case DP="L" and DM="L" (see FIG.11)
.. .PMCKG=(FF1Q)*(FF2/Q)
The clock PMCK is generated by thinning-out pulses at the
rate of one bit per 49 bits of the clock VCOCK.
. (2) In the case DP="H" and DM="L" (see FIG.11)
.. .PMCKG=(QB) * (FFQ2/Q)
The clock PMCK is generated by thinning-out pulses at the
rate of two bits per.49 bits of the clock VCOCK.

(3) In the case DP="L" and DM="H" (see FIG.115
.. .PMCKG="L" '

The clock VCOCK 1is used as the clock PMCK, 1.e.; no
thinhing;out is performed. Here, the divide-by-7 circuits(DIV.A -
and DIV.B) énd theAf11p—f16ps(FF1 and FF2) do.hqt work, and 1ow
power consumption is established. The servo control reference
clock (SCK) 1s independent of the clock switching signal(SW), and
is always identical to the crystal oscillator g]ock._For this
reason, confro]s of the disc motor 2 and pickup 3 are never af-
fected by a clock switching. When the signal SW changes from "L"
to "H"., an address for a jitter absorption area in the buffer

~memory 22 is set to a center address.

In this embodimeht, while two counters 113a and '113b are
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provided In the clock generating circuit 110, it is {nstead pos-—
sible to use two counters in the memory control circuit 26 of the
signal brocessing clrecuit 7 instead of the counters in the clock
generating circuit 110.

While, in thelclock generating circuit acéording to this
second embodiment, the rate of thinning-out pulses is 0, 1, and 2
for 43 VCOCK bits, these rate are not limited to such values.

In the second embodiment described here, when the signal SWw
represents "L", readfﬂg out from the buffer memory is performed
in accordance with the frame clock XFS derived from a stable
crystal escillator clock, which is generated by the crystal os-
cillator. When the signal SW represents "H", the signal process-
ing stage reference clock is derived from the PLL cloék. There-
fore, underflow or overfiow do not occur during”a transitional
period of the disc motor caused by changing a reproduction rate
or sgarch operation.

Further, even under a condition where the synchronizing sig-
nal {s not deteéted correctly due'tﬁ missing of the synchron{zing
signal caused by scratches on the disc or wrong synchronizing
signals caused by track jumbs. underflow or overflow will not oc-
cur, |

In the reproduction system described in the-above embodi-~
ments, after the rate changing or search operations, subcode data
are read out in synchronism with the clock PFS, and démodu]ated

by the subcode demodulating circuit. If the demodu]éted,subcodes

are‘correct. outputs of the reproduced'output signaI_cah be -
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started. An origin of the clock PFS, 1.e., the reproduction stage

reference clock(PCK), is generated by the PLL circuit. To
reproduce information on the disc correctly and quickly, léck’
performance of the PLL circuit is important, however, lock per-

formance deviates among signal précess1ng LSIs, because of a>per-
formance deviation of the voltage controlled oscillator(VvCO) in-
cluded in the PLL circuit. As a resulf{ access time, which repre-
sents time to output valid data after reproduction rate changling
or search dperations. deviates among CD player sets. For example,
suppose that the lock performance deviation i{s ranges from £ 25%
to * 40%, access time of a CD player set with a PLL circuit which
can lock.onto data in the Eange of £ 40% {s faster than that of a

CD player set with a PLL circuit which can lock onto data in the

.range of =% 25%; However, even if the PLL circuit locked onto data

in the range of == 40%, the error rate would be large bedause of
many errors in the signals read by the pickup. These'errohs are
causéd by vibration of the disc.motor during the transitional
period, in which revolution speed of the disc hotoﬁ is changing.
These phenomena prevent CD player manufacturers from supply-

ing CD player sets with the same performance. Now, a third em-

‘bodiment of the present invention will be described for overcom-

ing this problem.
The disc data reproducing apparatus and the signal process-
ing circuit according to the third embodiment of the present in-

vention employs circujtry for detecting speed of reproduction,

_and circuitry for determining whether data is valid or not ac-— =
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cording to the detection result. If the detection result, 1.e.,
speed, is in an allowable range in which the PLL circuit can lock
onto data, thé data is designated as valid.

To suppress the performance dev1ation‘among CD playenlsets,
the allowable range is set'to a range of a PLL circult with tﬁe.
worst lock performance, i.e., smallest lock range. For examp]e,
in the case that the allowable lock range is =% 25%. even if the
PLL circuit having a Tock fange of * 40% .locks onto data at a
freqdency which deviates 35% from the center value, the data will
nevertheless be des1§nated as invalid. By utilizing above men- -
tioned procedure, deviations of access time and error rate among
CD player sets are minimized.

FIG. 12 is a block diagram of a disc data reproducing ap-~
paratus according to the third embodiment of the"present 1nvgn-
tion. In this figure, the same elements as shown 1n-1n FIG.2 are
numbered by the same numbers. The disc 1 such as tHe CD(compact
disc) is rotated by the disc motor 2. Recorded data on the disc 1
is read by the opf1ca] pickup 3. and theAdafa\read out-fs-sup—
plied to the RF cifcuit 4. The RF circuit 4 extracts the focus
error signal and the. tracking error signal(ERRs) from an output
of the opticaﬁ pickup 3. and supplies these extracted signals to
the servo control circuit 5. Further, the RF circuit 4 ﬁuantizes
the signal read from the disc 1 and supplies the PLL circuit. 6
with the quantized signal as the EFM signal. The PLL circuit 6
generates a reproducing stage reference c]oqk(VCOCK) synchronous

with the EFM signal for demodulating the EFM signal 1h'the-on-f
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lowing stgnal processing clircuit 7. The PLL circult 6 supplies
the'EFM signal and the clock VCOCK to the signal processing cir-
cuit 7. A center fréquency of the clock VCOCK {is 17.2872 MHz,
which is four times a bit rate of the EFM signal, which is 4.3218
MHz. A clock used for reading the EFM signa1.1s generated by
dividing £he clock VCOCK by 4 for the normal reproduction rate,
and by d1v1ding the clock VCOCK by 2 for the double reproduction
rate.

"The servo control circuif 5 comprises the focus servo con-
trol c!hcuit. the tracking servo circuit, the spindle servo con-
trol circuit and the sled servo control circuit. The focus servo
control circuit controls an optical focus of the pickup 3 to make
the»focus error signal equal to zero. The tracking servo controel

| circuit controls an opticai tracking of the pickUb 3 to make the
tracking error signal equal to zero. The spindle servo control
.cirquit confrols the disc motor 2, such as a spindle motor, which
drives the d1§c 1 at a prédetermined speed, or a constant -1ine
) . " velocity. The sled servo control circult movés the pick up‘s to
a target track point for adjust}ng an actuator position of the
tracking servo to a center position of {its allowable moving
range. (These detailed components of thg servo contho1 circuit
are not shown in the drawings.)
The signal processing circuit 7 perfoﬁms an EFM demodula-
tion, a subcode demodu]atfon and an error correction processing.
The output of the circuft 7 is supplied to the DAC 9. An output

of the DAC 9 is supplied to the LPF 10, and an output of the LPF
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10 corresponds to a reproduced audio output signal. The ROM data,
such as video information and character codes, is output from the
sjgnal processing circult 7 as ROM data output without processing
by the DAC 8 and the LPF 10.
A system controlier 80 supplies the clock generating circuit
11 with control sigﬁa1s including a rate control signal(HS) and
clock switching signal(SW). The system controller 80 also sup-
plies the signal processing cfrcuit 7 and the sérvd contr§1 cir-
cg1t 5 with many other control signals for pla?. stop. search,
attenuating. muting., etc. Here, the muting control signal for
the signatl process\ng‘circu1t 7 is generated 1n'éccordance with
‘the result of a detection of a repfcduction speed detecting cir—
cgit 14. The system controller B0 generates the signal HS and the
"signal SW on the basis of control Signafs froh,tﬁg processor 12,
thcﬁ controls the whole system of the CD player. Information
about tﬁe contents of the disc is ocbtained by reading TOC data on
the'd1sc From;TOC data, respective'posit1ons of the éudio.data
and ROM data are obtained | |
The system contro]ler 80 also have two registers(not shown)
to store the allowable lock range, {.e., the smallest ]ock range.
One register stores ﬁn upper limit of the allowable range. thev
other stores a lower limit. These two registers are progrémmasle
to CD player manufacturers. For example, manufacturers can set
the allowable lock range, i.e. the upper and lower limits, among
CD player sets to tbe.regﬁsters through the processor 12.

The processor 12 controls the system confrol\er 80 to genér-
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ate the signal HS and the signal SW in accordance with the required (designated)
data. When the designated data is the audio data, the signal SW of “L” level is
generated to prevent the signal processing stage clock from being switched. On
theother hand, when the designated signal is the ROM data, the signal SW of “H”

level is generated.

The clock generating-circuit-11,-according to the signal HS and the signal SW;.
generates the signal processing stage reference clock(MCK) from the crystal
oscillator reference c]'ock(XCK) or the 'reproduction stage reference
clock(VCOCK). The crystal oscillator reference clock(XCK) is supplied from the
crystal oscillator 13, and the reproduction stage reference clock(VCOCK) is the
PLL clock generated by the PLL circuit 6. The crystal oscillator reference
clock(XCK) is also fed to the reproduction speed detecting circuit 14, which

. detects the frequency of the reproduction stage reference clock using the crystal
oséillatof reference clock. On a result of the detection, the system controller 80 o
determines whether the data is valid or not, and outputs a valld/mvahd ﬂag(FS) If
the data was dctermmed as mvahd, the control signal representmg mutmg “ON” SR

is output from the system controller 80.

Next, referring FIGS. 13 and 14, a reproduction spcéd detecting circuit 14 will
~ be described which does not form part of the inventions which can however be

used in the embodiments of the inventions.

FIG. 13 shows a block diagram of the reproduction speed detectiﬂg circuit 14
which as a divide-by-48 circuit 141, a divide-by-2352 circuit 142, a timing pulse
generator 143, a 7-bit
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counter 144, an encoder 145, and a 4~bit latch circuit 146, The
cliock XCK(16.9344 MHz) supplied from the crystal oscillator 13 is
fed to the divide-by-48 circuit 141, whose output signal (CCK) is
at the frequency of 352.8 kHz and i{s fed to the timjng pulse gen-
erator 143 aﬁd the counter 144. The clock VCOCK (center frequency
17.2872 MHz) supplied from the PLL circuft 6 is fed to the
divide~-by=-2352 circuit 142, whose output signal(PFS) is at the
center frequency of 7.35 kHz and 15 fed'to the timing pulse. gen-
erator 143. At the falling edge of the signal PCK, the timing
pulse generatorv143 generates a latch pulse(LP), and subsequently
generates a clear pulse(CL). For example, the clear.pu1se(CL) I's
generated after the latch pulse with a delay of one pulse of the
signal CCK. These pulses(CL #nd LP) are output to the 7-bit coun-
ter 144 and to the 4-bit latch circult 146. The 7-bit counter 144
cbunts up the signal CCK, holds it value at 96, and is reset by
the clear pulse(CL). The encoder 145 encodes 7-bit data(N) of the
.counfer 144 to'4fb1t data(M). The 4-bit latch circuit 146 latches

} ~ the data(M) at tﬁe latch pulse(LP) and outputs the latched
daté(M) to the system controller 80.

Under a condition of a predetermined reproduction speed, be-
cause the frequency of the signal PFS is 7.35 kHz, a value(N) of
the counter 144, at a rising edge of the latch pulse(LP), is
47 ((352.8/7.35)-1). A rélationship between the frequency(f) of
the signal PFS and the value(N) of the counter 144 is represented
by an equatipn f=352.8/(N+1).-The relationship between ‘the en-

coded value(M), the value(N). the PFS frequency(f) and a
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deviation(D) fram the center frequency of PFS {s shown in Table

2.
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Table. 2 Relationship between M, N, f(kHz) and D(%)

M N £ (KHz) D (%)
0 0~ 33 ~10.1 ~ 37
1 34~ 35 10.1~ 9.5 37~ 30
2 36~ 37 9.5‘; 8.0 30~ 23
3 38~l39 9.0~ 8.6 23~ 17
4 40~ 41 | 8.6~ 8.2 17~ 12
5 42~ 43 8.2~ 7.8 12~ 7
& 44~ 45 7.8~ 7.5 7~ 2
7 46~ 47 7.5~7.2 2~ —2‘
8 48~ 51 7.2~6.7 —2~ -9
9 62~ EB 6.7~ 6.2 -9~ =16
10 . 6~ 58 6.2~ 5.8 -16~ =21
11" 60~ 63 5.8~5.4 . =21~ -26
12 84~ 79 5.4~ 4.3 ~28~ ~41 -
| ‘13 80~ 95 4.3~3.6 =41~ -51

14 86~ 3.6~ _ -81~
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Next, referring to FIG. 14, the operation timing of the
reproduction speed detecting circuit 14 is explained.

At the timing 1. the timing pulse generator 143 detects a
falling edge of the sighal PCK and generates the latch.pulse(LP).
Here, the coﬁnter 144 outputs its value(N') to the encoder 145,
and the latch circuit 146 latches the encoded value(M').

At the‘t1m1ng'2. the counter 144 {s reset by the clear
pulse(CL). however, the latch circuit 146 still holds its
value(M').

At the timing 3, like at the timing 1, the timing pulse gen-
erator 143 detects a falling edge of the signal PCK and generates

the latch pulse(LP). Here, the counter 144 outputs its value(N)

tb‘the encoder 145, and the latch circuit 146 latches the encoded

value(M).

At the timing 4, like at the timing 2, the counter 144 is

reset by the clear pulse(CL). however, the latch circult 146

still holds 1ts value(M)

As explained above, the reproduction’ speed detecting circuilt
i40 detects the speed, or the frgquency of the clock PCK derived
from the clock VCOCK, and outputs the result of detection to the
system controller 80. For the determination, the system controi-
ler 80 has two registers, which hold an allowable lock rahge(L1~
L2), gnd a calculator, which compares the Va]ue(M) to the wvalue

of the registers(L1 and L2). The values(L1 and L2) which repre-

. sents thg allowable lock range may be set by the processor 12.

For examp]e. and with reference to Table 2, 1f the allowable lock

10
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range is =-25% to +25%(D) for the PLL circuit 6, the data is
designated as valid if the output (M) of the latch circult 146 is
in the range of 3 to 10. If the data is desfgnated as 1nya]1d,
the data and its corresponding subcocde are neglected. This means
that, even {f there no error is detected during the error correc-
tion processing, the data is designated as incorrective.

By utilizing the abovg mentioned proceés._deviations of
access time and error rate among CD player sets are minimized.

In the third embodiment, although the signal PCK {s gen-—
erated from the clock VCOCK by the divide—by—2552 circuit, the
signal PCK to be detectéd may be the reproduction stage frame
clock(?FS) generated by the EFM demodulating circuit 21(FIG.3).

‘The reproduction speed detecting c1rcu1t 14 can be used ef-
fectivély with other disc data reproduction syétems in which

access time is decisively determined by the lock 'performance of

the PLL circuit. For example, the circuit 14 can be used in the

system described in the second ‘embodiment of the present inven-

tion and in a disc data reproduction system such as disclosed in

Japanese batent application #92—359941; which corresponds to 'U.S.
patent application serial #08/159,601 by Inagawa et al. The sys-—
tems disclosed in these patent applications switch their reading

frame clock derived from the crystal osc\]]ator clock according

to the difference between the current write address and read

address of the buffer memory.
In‘such systems, beéause overflow'andvunderflow dao not oc-—

cur. the access time is decisively affected by the lock peﬁfor—

k s
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mance of the PLL circuit. In contrast, in a conventional system,
overflow or underflow occurs after the PLL circuit locks onto
the data, bécause the frequency difference betweeh writing and
read1ﬁg is .relatively large. Once overflow or underflow occurs, -
continuity of the data is broken'in the érror correction brocess.
the data {s designated as invalid, and the play back of the data
does not start. For this reason, the lock performance of the PLL
circuit dose not significantly affect the data affects on access
tfme in the conventional system.

-Néxt a signal processing circuit formed on a semiconductor
ch1§ according to the present invention will be described with
reference to FIG.15.

In a semiconductor chip, a PLL circuit 6S. a clock gener-
ation é1rcu1t 118, and a signal broqessing circu1t07s‘are formed.
In the signal proces§1ng circuit 78, an EFM demodulat1ng circuit
21S.ja bqffenzmemory 228, an éfror correction circuit 238, a sub-
code:demodujating ;1rcu1t 248 and an output circuit 258 are
foﬁmed and connected to a data bus. The buffer ﬁemory'zzs 1s c6n—
trolled by a memory control circuit ZGS'through control signals
such as an address signal, address strobe signals and a
read/write sjgnal. The clock generation circuit 11S may be the
clock generatidn circuit 11 according to the first embodiment or
the clock generation circuit 110 according to the second embodi-

ment of the present invention. On the semiconductor chip {s alse

formed a DAC interface circuit 9S8, to which clock signals (MFS,

WDCK, LRCK and BCK) generated by the clock generating circuit 118
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are supplied. These clock signals are fed to the DAC 8(Fi1g.2)

through output terminals, and are used for signal processing in

the DAC 9. Besides theses circuits, the spead detecting circuit
according to the third embodiment of the present invention may
also be forﬁed on the semiconductor chip; Further, the servo con-
trol circuit, the system controf]er,‘a CLV circuilt, a digital
filter ., the DAC and other interface circuits may be formed on
the same semiconductor chip.

The EFM demcdﬁ}ating circuit 218 generates a latch
pulse(EFMLP) in response to detection of the sync pattern. Be-~-
cause the sync pattern is included 1; the EFM déta which 1is
synchronous with the clock VCOCK, the latch pulse EFMLP is in

-vﬁesponse to the clock VCOCK. The EFM demodulating circuit 218
latches demodulated EFM data in response to tﬁe fatch pulse
EFMLP.

~ The memory con;rol circuit 26 (FIGs.3 and 15) wifl be
described in detall with refehence to FIG.16. The memory control
circuit 26 1nc1udés a first selector 2071, aﬁ OR gate 202, a Wi
lcoﬁnter 203, an R1 counter 204, a second selector 205, a W2 coun-
ter 206, a2 Read Only Memory .(ROM) 207 and a third selector 208.
Outputs of the EFM demodulating circuit 21S and the error'correc-
tion circuit 23S are fed to a first input(A) and a second
input(B) of the first §é1ector 201. respectively. An output of
the Tirst selector 201 is provided to the.buffer memory 225 as

write-data..An EFM-WT signal which controls writing of the

demodu]atéd EFM signal is Féd to a control input(S) of the first
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selector 201. The EFM-WT signal and an ERR.CORR.-WT signal gen-
erated by the error correction circuit 23S are fed to thes OR gate
202, and an outpﬁt signal of the OR gate 202 !s provided to'a
writse/Read control input(W/R) of the buffer memory 225. The
clocks PFS and MFS are fed to the W1 counter 203 and the R1 coun-
ter 204, respectively, and outputs of these counters are fed to a
first input(A) and a éecond input(B) of the second selector 205,
} respectively. An output of the second selector 205 is provided to
fhe buffervmemory. via the second selectbr 205, as a Trame
address. The latch pulse EFMLP {Is fed to the w2‘counter 206. Out-
puts of the W2 counter 206 and the Roﬁ-207 are fed to a first
input(A) and a second input(B) of the third selector 208, respec-~
,f1ve1y. An output of the third selector is. fed to the buffer
'memori 228 as é symbol address. |
When the demodulated EFM data is stored to the buffer memory
22S. the first., second and third selectors(201, 205 and 2085
“ select thelr first itnput(A) iIn aécordancé'w{th’an "H" level of
; the EFM-WT signal as the control input. Cbnsequentfy. the output
of the Wﬁ counter 203 is fed to the buffer memory 225 'as the
frams address and the output of the ‘W2 counter 205 is fed as the .
‘symbol éddress. | .

When corrected symbels are stored to the buffer memory 228 
the first, sécond and third selectors(201, 205 and -208) select
their second input(B) in accordance with an "L" level of the EFM-
WT signal as the contro1;1nput.‘Consequént\y. ths output of the

“R1 counter 204 s fed'to,the.buffer'memory 228 as ithz freame
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address and the output of the ROM 207 {s fed as the symbol

address.

The output of the R1 counter 204'15.used to read“all data in
the buffer memory 225 as the frame address, and the output'of tﬁe,
ROM 207 is used as the symbol address.

When the demodulated EFM data or the corrected ;ymbo]s are
stored to the buffer memory 22S, a signal of "H" level is fed to
the Write/Read control 1nput(w7R) through tHe OR gate 202.

FIG.17 1s a timing chart'tb'show generation of the EFM-WT

signal which controls writing of the demodulated EFM signal to

the buffer memory.
in the memory control circuit 26, the EFM-WT signal is gen-—
-efated_in response to the latch pulse(EFMLP) and ;.following pos-—
sible memory accessing period "W" for demodulated EFM data writ-—
ing., thereof. In particular, the EFM-WT §1gna1 1s.pﬁov1ded in
synchronism w&th period W in response to the 1atcH‘pu1se EFMLP.
Memory accessing periods are divided 1hto:fpur per{odsﬁ One
period is for the demodulated EFM demoduﬁated data WF1t§ng; The
other three terms are for reading before the érror corﬁection.
for writing after the er%or correction and for read{ng to output
the reproduced data aftef the error correction. -
Description about accessing the buffer memory will be
provided in more detail. There are following six types of ac-

cess2s to thes buifer memory.

1) writing of demodulated EFM data...32 symbols/frame
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2) reading before C1 error correction...32 symbaols/frame
3) correction of erroneaus symbols
reading of erroneous symbels...2 symbo\s/fname
wrt;ing of ccrrected symbols...2 symbols/frame
4) rea&ing before C2 error correction...Zé symbols/frams
5) correction of erroneous symbols
Eeading of erroneous symbols...3 symbols/frame
writing of qorrected<symbo1s...3 symbols/frame

6) reading of reproduced data to outpdt...24 symbols/frame

The ERR.CORR.-WT signal is generated by the error correction
circuit in response to the writing of the corrected ‘'symbols in
“"accesses 3) and 4)".

. All of the above accésses are executed dur1né the memory ac-
ces$1ng period which is in synchronism with the signal processing .
stage frame clock. However, asAsﬁown in FIG.17, the EFM-WT signal
which cbntﬁol# writing of the demodulated EFM data to the buffer
\ meﬁory is also géneratgd in response to the latch pulSe.EFMLP
generated.in accordance with the reproduction stage reference
clock (VCOCK) . Therefore, "access 1)" is 1n respons: to the

reproduction stage reference clock(VCOCK) and the reproduction

stage frame clock(PFS).

As described above, according to one feature of thz present
invention,. the reaqing;ouf clock for the buffér memory 22 may be

derived from the reproduction stage reference clock. Thus, over-
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flow and underflow do not occur, the interruption of the data reproduction is very
short, the reproduced data is available before the disc motor reached the required

speed.

According to another feature of the present invention, the derivation of the
reading-out clock for the buffer memory 22 may be controlled in accordance with

the amount of data in the buffer memory.

According to the further feature of the present invention, the reproduction
speed, i.e. the frequency of the reproduction stage clock, is detected, and the data

is designated as valid or invalid.

j Whlle there has been i]lgstrated and described what are present éonsidered to.
be bréferred enibodimcﬂts of the present inventibn, it wil] Ee- understood by those-
skllled in the art that various changes and modifications may be madc and |
equlva]ents may be substituted for devices thereof without departmg from thc_tms_

© scope of the invention. In addition many modifications may be made to adapt a
particular situation or material to the teaching of the present invention without
departing from the central scope thereof. Therefore, it is intended that this
invention not be limited to the particular embodiment disclosed.as the best mode
contemplated for carrying out this invention, but that the invention include all
embodiments falling within the scope of the appended claims, as interpretd

according to Art. 69 of the EPC Protocol.



f 10%& ()- 3 YIO% & ()-667P778 8|[:vU4: 3 3 ,LO:10% & ()-3 3 ,#10% & ()-3
3 *#10% & ()-1 s)' 109K X& ()- 3 9" #10% & ()- 3 W1I0% & ()- 8\8888888§¥ggc 3004
, 1098t& () - 3 &10%#& ()-310'10'10'1 3 @#10% & ()- 3 SH#10% & ()- 3
10% & ()-8C9999::c:|[:vU4: 3 3 -109B"& ()-3 3 10%& ()- 3 & Z10%#& ()-1 3
f109%#& ()- 3 109%#& ()- 3 109%#& ()-c::;(;v;=U=|[:vU4A: 3 3 @ 10%#& ()-3 3

: 55

- Claims

-

Apparatus for repreoducing data stored cn a disc (1),
comprising: '

a) means (2, 5) for rotating the disc (1);

b} pickup means (3) for reading out disc data from the
disc (1) curing rotation thereof;

c) means (4) for generating a digicized signal by
quantizing the read out disc data in accordance
with rotation of the disc (1};

3) means {6) for generating a first clock~(VCOCK) in
response to the digitized signal;

e) méans (7, 21} for demodulating the digitized signél
(EFU) in response to the first clock and for
outputting demodulated data;

£) means {22) for storing the demodulated data;

g) . means (11) for deriving a second clock (MCK, MFS)
from the first clcck (VCOCK) and for outputting the

second clock as a reference clock; and

h) memory controliing means (26) for centrolling a
writing operation to the storing means (22) in.
rcspousc tQ the firstu clock (PFS) ana for
controlling a.reading operation fxom the stcring
means (22) in ‘response to the referance clock (MCK,
MFS) ; '
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k) said deriving means (11) comprising a thinning-out means for deriving the
second clock (MCK, MFS) by thinning-out a portion of said first clock
(VCOCK) such that said second thinned-out clock (PMCK), during 2

predetermined period, includes:

k1)  afirst component with a plurality of first pulses having a first pulse

width and a first duty ratio (50/50); and

k2)  asecond component occuring after the first component, with at
least a single second pulse having a second pulse width and a

second duty ratio;

k3)  said second pulse width being longer than said first pulse width of

each of said first pulses and said second duty ratio being different

from the first duty ratio of said first pulses.

2. The apparatus according 1o claim 1, further comprising :
means for detecting the frequency of the first clock in accordance with an

externally supplied constant clock; and

means for determining the demodulated date as invalid when the detected

frequency is out of a predetermined range.
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3. Apparatus according to claim 1 or 2, comprising :
means (13) for supplying a constant clock at a predetermined frequency;
and
means (11) for selecting one of the second clock and the constant clock

and for oufputting the selected clock as a reference clock.

4. “The apparatus according to claim 2 or 3 wherein the determining means

includes :

means for storing the predetermined range

5. The apparatus according 1o claim 1 or 3 wherein the deriving means
COMPprises :
derivation controlling means for controlling a derivation of the second

clock by .the deriving means.

6. The_apparatus according 1o claim 5, wherein the derivation controlling
) means controls the derivation of the second clock according to an amount
of data stored in the storing means so that a frequency of the second clock

is controlled in accordance with the amount of stored data.

7. The apparatus according 10 claim 6 wherein the derivation controlling
means increases a thinning-out amount when the amount of the data is less

than a first predetermined value, and the derivation controlling means
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decreases the thinning-out amount when the amount of the data is larger

than a second predetermined value.

8. The apparatus according to claim 6 or 7 wherein the amount of data stored
in the storing means is represenied by a difference between current read

and write addresses of the storing means.

9. The apparatus according to claim 8, further comprising :

first dividing means for <dividing the first clock to generate a first frame

clock; and

second dividing means for dividing the reference clock to generate a

second frame clock;

wherein the derivation controlling means includes :

first counter means for counting frames in the first frame clock as a first

result;

second counting means for counting frames in the second frame clock as
J a second result; and

means for calculating a difference between the first and second resulls.

10.  Apparatus according to claims 1-9, for reproducing a plurality of data

stared on a disc, the plurality of disc data capsble of being classified into at

least one
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of a first type data and a second type data, the
apparatus comprising:

means for designating information data to be read among
the plurality of disc data and for designating orne of
the first and second types of data;

an oscillator for supplying a constant clock at a
Predetermined frequency;

a4 selector for selecting one of the second clock and the
constant clock and for outputting the seiected clock as
a reference clock;

a first divider for dividing the first clock to generate
a firstc frame clock;

'a second divider for dlv1d~qg the reference clock to

geﬂcrate a second frame clock;

a buffsr memory for storing disc data read from the

" . dise; and

memory controlling means (26) for comtroliing a writing
operation to tha buffer memory in response to the firsc
frame clock and for centrolling a reading operation from
the buffer memory in reabonsc to the second frame clock;

wherein, when the designated disc data is che first type
data, the selector selects the second clock as the
reference clock, and ‘when the designared disc data is
the second type data, the selector se;ectu the constant

clock as the rafarance clock.

The apparatus according to claim 10, wherein che first
Lype data includes RCM data and the second type data
includes audic daca.
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The apparatus according 1o claim 10 wherein said means for deriving said

second clack comprises

a derivation controlling circuit for controlling a derivation of the second
clock by the second clock deriving circuit according 10 an amount of data
stored in the buffer memory when the designated disc data is the first type

data;

the derivation controlling circuit increasing a thinning-out amount when
the amount of stored data is Jess than a first predetermined value, and the
derivation controlling circuit decreasing the thinning-out amount when the
amount of stored data is larger than a second predetermined value, s0 that
a frcq'uency of the second clock is controlled in accordance with the

amount of stored data.

13. A signal processing circuit for use in proccssihg data read from a rotating

disc for storage in a buffer memory (22), comprising:
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" a first clock generating circuit (6) to generate a firast
clock (VCOCK) responsive to a modulated signal generated

by guantizing the data read from the rotating disc (1);

a demodulator to demodulate the modulatad signal in
response to the first clock and te output demodulated
data;

a second clock deriving circuit {11) to derive a second
clock from the first clock (VCOCK) and to output the
seccnd clock (MCK, MFS) as a reference clock; and

a memofy'controlling circuit (26) to control writing of
the demodulated data tc the buffer memory (22) in
response to the first clock arnd for controlling reading
of the demodulated data from the buffer memory in
responee to the referénce.cldck; wherein

said second clock deriving means (11) comprising a
thinning-out means for derivirg the second.clock (MCK,
- 'MFS)'by-thinning-cuE a portion of said first clock
(VCOCK) such that said. second thinned-out clock (PMCK],
during a pfédetermined period : , includes:”

a first component with a pluralivy of first pulses
having a first pulse widch and a first duty ratio
(50/50); and '

a second component occurring after the first
component, with at least a single second pulse having a

second pulse width and a second duty ratio;

said second pulse width being longer than said first
pulse widch of each of said first pulses and said seccrnd
duty ratio being differenc from the first duty ratio of
said first pulses.
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14, The signal processing circuit sccording to claim 13,

furthexy compyising:

2 first detector to detect a frequency of the fixst
clock in accordance with an externzlly supplied constant

cleck; and:

5 decermining circuit to determine the demodulated data
as invalid when the frequency is out of a predetermined

range.

15. A signal processing circuit according to c¢laim 13 or 14 ,

compr ising:

2 selector to sclect one of the second clock end an
externally supplied constant clock at & predetermined
freqguency, anrd for curputting the selected cleock as 2

reference cleck.

16. The signal processing circuit according to c¢laiml3 or
15 further comprising the buffer memory.

17. The signal procsssing circuit according to claiml3
wherein the secend clock deriving circuit comprises:
; s deriverion controller to contyol a derivation of the

second clock by the deriving circuit.

18. The signal processing circuit according to clzim 17
wherein the derivaticn controller controls the
derivation of the seccnd clock according to an amount of
data stored in the buffer memory so that a freguency of
rhe second clock is centrolled in accordance with the

amount of stored data.

19.. The signal processing'circuit according to claim 18
whereln the derivacicn controller increases a thinning-

sut amount. when the amcunt of stored data 1% Tess than &
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first predetermined wvalue, and the derivation contraoller
decreages the thninning-cut amount when the amount of

stored data 1is larger than a second predetermined value.

20. The apparatus according to claim 18 or 19 wherein the
amount of stored data is represented by a difference
between current read and write addresses of the buffer

memory .

. 2l. The signal processing circuit according to claim 20

further comprising::

a first divider to divide the first cleck to generace a

first frame cleck; and

a second divider to divide the reference clock tc

generace a second frame clock;
wherein the derivation centroller includes:

a first counter to count up frames in the first frame

clock as a first resulr;

a second counter for count up frames in the second frame

clock as a second result; and

a subtracror rto calculate a difference between the first °

and second results.

22. The signal processing circuit according to claim 21
wherein the second divider outputs at least one

intermediate clock digtinct from the secoend frame clock.

23. The signal processing circuit according to claim 22
further conprising: '
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a digital / analog converter interface circuit with an intermediate clock

output terminal for receipt of the intermediate clock.

24. A method for reproducing data stored on a disc (1), comprising the steps

of : |

(2)  reading out the disc data during rotation of the disc (I);

(b) generating a digitized signal by quantizing the read out disc data in
accordance with a rotation of the disc (1);

©) generating a first clock (VCOCK) in response to the digitized
signal;

(d)  demodulating the digitized signal in response to the first clock‘and -

outputting a demodulated data;
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e) deriving a second clock (MFS, MCK) from the first
clock (vcock) and for outpuctting the second clock
(MFS, MCK) as a reference clock; and '

f) writing the demodulated data to a buffer memory

(22) in response tc the first clock (VCOCK); and

g} yreading the demodulated data from the buffer memory

{22) in response to the reference clock; and

k) wherein said deriving atep e) comprises a thinning-
.out process for deriving the second clock (MCK,
MFS) by thinnihg-ouc a portion of said first cleck
(VCCCK) such that said second thinned-out clock
(BMCK) , during a predetermined peried ,

includes:

k1) a first component with a pluralicvy of first
pulses having a first pulse width and a first
duty,ratio (50/50); and '

k2)' a second ccmpenent ocecurring after
the first component, with at least a ‘single
gseccnd pulse having a second pulse width and a

I T second duty ratio; -

kj) gsaid second pulse width being longer than said
first‘pulSe width of each of said first pulses
and said second duty vatic being different
from the first duty ratio of said first
pulses.

25." A method according to claim24 ., further comprising the
following steps:
deriving eaid second clock (MFS, MCK) from the first
clock (VCOCK); and
selecting one of the gsecond clock and a.constant cleck

at a predetermined frequency 3as a reference clock.
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accordance with a ccnstant clock; apg :

determining the demodulated data as invalid when the

detected frequency is out of a predetermiﬁed range.

27. r signal processing circuit according to claim'13,'for
use in repreducing a plurality of disc data stored cn a
rotating disc, the plurality of disc data capable of
Leing claseified intc at least one of a first type data
and a second type date, the reproducticon of the

plurality of data involving accesses to a buffer memexy,
) comprising: '

a PLL circuit for generating a VCO clock signal
responsive to a modulated signal genmerated by binalizing
the data read from the rotating disc;

said demodulator demodulating the modulated signal in
response :o_the'PLL clock signal,‘and for ouctputting
demodﬁlated data;

said thinning-out means receiving the VCO clock signal,
for conducting thinning-out process to the VCO clock
signal, and for outputting a thinned-out clock signal;

sald eelector receiving a constant clock signal and the
I thinned-out clock si¢nal, and for alternatively '
' outputting the one of the constant cleck signal and the
thinned-ocut clock signal as a reference clock signal, a
reference of the constant clock signal being different
from a2 freguency of the vCO clock signal; and

said memcry controlling circuit centrolling writing of
the demodulated data to the buffer memory in response tc
the VCO clock signal, and for contrelling reading of the
demodulared data from the buffer memory in response fo
the reference clcck signal; ' '

wrerein, when the disc data to be reproduced is tkhre

first type data, the relector outputs the Lhinnesd-out
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clock mignal as the reference clock signal, and when the
disc data to be reproduced iz the second type data, the
selector outputs the constant cloeck signal as the

reference clock signali.

28. The signal processing circuit according to claim 14
comprising said first d;vider.for dividing the reference
clock signal and for generating a plurality of
intermediate cleck signals and a reading frame clock
eignal, said first divider including a series oI

dividers;

wherein the data reproduction involves the intermediate

clock signale.

29. The signal processing circuit accerding to claimzg
comprising said second divider for dividing the VCO
- ¢lock signal and for genersting a writing frame cleck

signal;

wherein thc first dlv1510n number of said flrst lelder
is differen_ from a se"cnd dzvxsion numner of said-
second divider.

'30. The signal processing circuit according cto claim 23,
wherein the first division number is 2304 and the second
division nrumber is 2352.

31. A signal processing circuit according to claim 13,

further comprising:

a reproduction reference clock generation responsive to
a modulated signal obtained by quantizing the

information data; and

erroyr correction means for an error correction im the
data read from the diac,
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characterized by:

a speed derection circuit to detect a speed cf the,
reproduction reference clock based cn a ccnstant clock,
which the speed dectectiog rircuit outputs as a resulc of

the deatecticn; and

a data invalidaring circuit for invalidating the data
read from the rotating disc irrespective of a result of

the error correction.



