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Currently reco;ding/reproducing systems empioying optically
readable disc-shaped record carriers are in the focus of interest.

An exponent of systems of this type is the so-called Compact Disc
Digital Audio System, as inter alia described in Philips Technical
Review, Vol. 40, 1982, No. 6, the details of which are incorporated
herein by way of reference.

This system employs a disc-shaped record carrier in which
digitally coded audio information is recorded in a spiral information
track in the form of an optically readable relief structure. Thus,
the information track contains a stream of data bits representing the
audio signal. These data bits are recorded ia the informatiom track
with a constant spatial frequency. i.e. each data bit occupies a
constant unit of length in the information track regardless of the
radial position on the record carrier. This means that the number

of data bits per track turn varies as a function of the radius of the
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2 tuk turn i.e. the nunber of data bits per track turn increases as tb
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f act 20 information track. Furthermore, the read apparatus comprises a
focusing system which ensures that the read beam remains correctly in
focus on the information surface of the.recOtd carrier. Since the
width of the information track is very small and the information demsity
very high stringent requirements are imposed on these servo systems.

25 Primarily, the servo systems must have a high gain and a large
‘bandwidth in order to achieve an accurate positioning and focusing
of the read spot. Such servo-systems, however, are very sensitive
to spurious signals as a result of imperfections in the record carrier
such as inclusions in the recording meterial and flaws in or
30 contaminations of the record carrier surface. As a result of such
imperfections the information read-out may become disturbed for some
time. However, the control signals applied to the servo-systems
~ are also disturbed. As a result of the high gain and large bandwidth
of these servo-systems such a disturbance may result in one or both

36 servo-systems over stepping their control ranges, so that in fact
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20 car, this will pose a serious problem because of the_rlsks of shocks

®

and vibrations. _

. It is the object of the invention to try and ensure the correct
read-out of the record carrier both under stable and under less stable
conditions whilst maintaining the sensitivity to imperfections in the

925 record carrier.

According to the present invention there is provided an apparatus
for reading a disc-shaped record carrier with a spiral information
track piovided with optically readable digitally coded information,
said digital information being recorded in the information track as

30 2 stream of data bits of constant spatial bit frequency independently
of the diameter of the track turn and comprising 2 sequence of the
detectable information blocks with a fixed number of data bits, which
apparatus is provided with a radiation source for emitting a read beam,
an optical system for projecting said read beam as a read spot on the

35 record carrier, a detection system for detecting the information



4 Gontal ned in the read beam after cooperation with the record carri
conver si on arrangenment for converting said information into an elec
i nf ormati on signal, a positioning systemfor controlling the radial
position of the read spot of the record carrjer, and a 5 servo-system -
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control unit, the control un1t being also coupled to the memory

20 device for determining the read-in periods of this memory, said
control unit being_constructed so that as a result of the scanning
pattern of the information track and the read-in periods of the
memory device determined by said control unit consecutive information
blocks are read into the memory device in accordance with a cycle

25 which is determined by the control unit and are subsequently supplied
by said memory device as a continuous sequence of information blocks.

In the apparatus made in accordance with the 1nvent10n the
record carrier is scanned with a scanning speed which is a factor n
higher than the customary scanning speed, i.e. the speed of the record

30 carrier is a factor n higher. )

The invention is based om the insight that owing to this higher
scanning speed the control sigeals for the eervo-systems are disturbed
for a shorter time by imperfections in the record carrier. This
allows the gain and the bandwidth of said servo-systems to be

35 increased, because the likelihood that the operation of these servo-



35 itncreased, because the likelihood that the operation of these servo-_,
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reproduction of the recorded informatjon with the desired bit freguency the
appar at us mEySEHI &Y FPAERRGr BY JUGh Ao dtHivERRIcs depsat enothestersthet he data
bits of an imkodizmitiemck! oCcRy bimknensiagdthei ¢dint el baddiidit bEf elRquency whih
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expansion of an information block read has terminated the read-out

20 of the next information block recorded can commence.

It is to be noted that United States Patent Specification
4,075,665 describes a recording and rep:oduciﬁg éystem, based on
the use of an optically coded disc-shaped information carrier for
the.reproduction of video information. Thié record carrier is

25 rotated with a constant speed required for the reproduction of the
video signal. For the reproduction of an audio signal which is
recorded on the record carrier as a plurality of samples comsecutive
samples of this audio signal are read, after which time expansion
-applied in order to recover the désirgd audio signal.

30 The required capacity of the memory device firstly depends on
the number of information blocks recorded in the outer track
circumference of the information track and the number of data bits
per information block. Moreover, this number of information blocks
in the outer track turn imposes limitatioﬁs on the choice of the

35 speed, i.e. the factor n.  An embodiment of the apparatus in

accordance with the invention is therefore characterized in that



in\\t/he outer track turn inposes |limtations on the choice of the 35
speed, i.e. the factor n. An enbodi nent of the apparatus in acc ce
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carrier in which the nunber of information Rl ocks recorded in the outrer

turn of the information track is M the factor n is at |east greater than
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capacity of the wemoxémaiq%omeﬂserroedlnﬁe&gca%éshea&pp@;dasw skBraCeRr dance
with 15 the invention is characterlzed in that for N reaéwﬁr t han one the

merory devi ce cofpf BTN IREIS PRl éh‘@}ehhaj\ﬂchg tﬁec%ﬁ?éﬁ’rttyy PENPS™ETHt | east
sufficient for sdeviqegmédtdbé atblésst 20Pdih herdeortor ghtainid costinadws out to
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The read-in &Ycles of t evice can be contr a'rl ous
manners. A furPhéwaéﬁbbaiemsdotfheﬂh?elsammwmWeae%Pdhﬁr@eewthﬁ t he

invention, in wWhidghnetae bOtnd BatéNlnd Rkl Bihebl @kSof esarleledmam&mermaord
carrier conprises an | ndi VI dual |.dent| ication £9 aract rllazed in

that the control uni P28 98 o PEAEE=S Fhe £SHTTI% g‘ffaﬁe ac" dt 8EtOF for
detecting the i deandxyi Mucemmsu@doﬁermwémbhl sbarafusr matalcewd;heﬂz:kuahd t he
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begi nni ng is laid out to individually determine the read-in cycles of each
of these memories. '
20 The read-in cycles of the memory device can be controlled in
h various manners. & further embodiment of the apparatus in
accordance with the invention, in which each of the information
blocks recorded on the record carrier comprisés an individual
identification code, is characterized in that the control unit
95 comprises an identification-code detector for detecting the _
identification code of an applied information block and the read-in
cycle of the memory_device and the scanniﬁg pattern of the record
carrier are determined by this control unit in conformity with
. the detected identification codes.
20 A further embodiment, in which each of the information blocks'
recorded on the record carrier comprises a detectable beginning
" and/or end code, is characterized in that the control unit comprises
a detector for detecting said beginning and/or end code, the
apparatus is provided with a tacho-system for defining a revolution

35 period of the record carrier at each scanning instant, and the
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and/or end code, is characterized in that the control unit conprises a
tgctor’for detecting said beginning and/or end code, the apparatus is
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d ‘carrier at each scanning instant, and the 7 control unit
detefmnes the read-in cycle of the nmenory device and the scanning pattern
of the record carrier in confornmty with the detected begi nning and/or end”
codes of thePRETOLneRitotetsrBtles thed resfr inesrsiletdfothpaeney deicaed by the,
tacho- syst emand thBesdaagivy 6l dFYhE HRBoROL S} e TP LR A1y G @ gEner atar
which is couQLe% ot ebrecord ca#/rler drlale. Anof her osmgl lity is to
derive a tachios SEGRHISY PTHPEHE PRYSF et 67°%Peth it fabArtatdonibdec ks puwever
since the inkoed ke mayoterivengeniad idediner by rthektdcho reyasem f UTHet i on of the

di anetep of thend-taldent dy) enddsS1d1G 2T MBARYL {dMr Ay whiGUCLS PN which
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of a read apﬁ@tse%tegs diQke dndl n%?)?@aq:ggg L3tent rez(':i%gd SALL G hs an
optical ly detectabl e i nfornmation structure ﬁag. P cheiat real fiy shows how
t he i nf or mat £ tAP® s the digmatandd the) track ithfmr Hhis opquirgele oasyuing a
record garri eycleFig whicks tAWSndmBEr HENEAhoOfullsBE FobBY isgBc {Hi0CkRcRurhl aCk

ci rcunf erence aH"ng t he ﬁorrespondl ng record-carrier Speed as a 20

function of th&SEHRAPAY radius, Fig. 4 schematically represents the signal
format as used i fih¢ Hev@oripactilD sw B giebetibAd dinonSyes dernilkity. why of

schemati cal | [ s{ f eRs) re nt used in
The- appar at US T e aath meTtr ot e fack A g ABe & LAIER o The
resul ting scanni RiBpat teenPiack tirerar 9fya sgad i wpargivg. for ardisothe@spondi ng
control 155 gna¢drdadetrien)sitiB,an%opidally sbunythblee €nfotibh fivh yausteres of the
Conver S1on AT ANgEIPY! yordaricatly snbldnod RY HR-Bleibh SIS

: arranged in the information track of such a record carrier,

Fig. 3 shows the number of information blocks per track
circumference and the corresponding record-carrier_speed as a
20 function of the scanning radius,
Fig. 4 schematically represents the signal format as used in
the Compact Disc Digital Audio System,
Fig. 5 schematically shows a first version of the conversion
_ arrangement used in the apparatus in accordance with the invention,
25 Fig. 6 shows the resulting scanning pattern of the record
carrier, _
Fig. 7 the corresponding comtrol signals, and
Figs. 8, 9 and 10 show three further versions of the
conversion arrangement. _ _
30 Fig. 1 by way of illustration schematically shows a read
apparatus for an optically coded disc-shaped record carrier 1.
This record carrier is rotated by a motor 2 via spindle 3 which
projects through a central aperture in the record carrier 1.
The information recorded on the lower surface of the record

35 carrier 1, for example in the form of a reflecting or relief



apparat us for an optically coded di sc- shaped record carrier 1. This recorq_
carfier is rotated:by a motor 2 via spindle 3 which projects through e Y
‘central aperture in the record carrier |I. The information recordede' :

11 0)

| ower surface of the record 35 carrier 18 for exanple in the fo a
refl.ecting or*relief 8 structure, is read by neans of a radiation beam
4, This radiation beam4 is emtted by a radiation source 5 and via a

senmi.-transparent rfitFyeiure, ig piadobnimenanrs ofra Zadirtion |heas 8 | tThis addpticned

ont 0~the i nf or mat ibBm Wi an e & bPe K8EQTof 360F & 51ardSyh LeahiSPRInsParent
Subsequently the radiation beam which is reflected b the record carrier 1

is imged on a det®f?% s & BER L PIFFYT thand éndens, 8 lf)l‘\fﬁﬂ%ﬁte% M8 B2 and
the sem -transpar énformatior sGrfathi et dieé a(ebomcsmieem 16 4 iresd [spodet.ects the

| nf ormati on B eSeiunldiubhel! ol 94k HeVIE A0 YENSEL A B Snb Y RpRRL On

to 10 - an out put reover etecfion %Ztem 10" produces a .
radial error sign&RTHIeT 1 sisotipgsee 08, d%FEW“sFW&P Bradbptleng Hossibl e
devi ation in the readigilvopdls i i3 Dfan’ﬁhﬁxer eaﬁ-smtspgrédtomﬂrbe glesi red

i.nformation track. rror. si n e 0.2 posi.t on| system
conprising a servo- arrpq?' |°§ert thon 1§I ?gt%tiy %eEeCts B‘eli“éan g&, rive
unit 13, which comresand %méhar‘igdltatrJ-Opo@qamé)r?néft!tanefﬁmsvmlal ipformayion, to

Thi's positiongng susé@put hiea. en&ufé'os,e£haeh; m%taaqdnsawe@ 1065Rd0Ses a
positioned on the infqrmation, track regard rswb "g/b eeccentr|C|t|es

of the informatiof2ft3cRTTH $HERAL HFoih c?éfF?‘i‘te eﬁi‘/%'ia THRECHBE Bt i on
system 10 can progueeible deviatiopr iortheimpdaidl fpositibe dfochesiregd aipot e fraad

SOt 9 on the | nf Qpaidsgpes uhEAGE: A LRRK SCRhth GREEI SEqdaiOf b QUL B

| Oc. Via a servo- anpliftier I's error, signa to a drive
nmeans by means of anwpriffien@s @?‘F§e‘8 "t?&h"tfé“%éar‘i°na“él’1\}§+‘t"l &%d 4 FPREPE on.
Thi s focusi ngs systc@fednslz aad thatitdhaniwcad, smEh I’ceﬁ’ﬁiolls msaﬁgxnaecbo%non
correctly on the |°|3fq_‘rnat|(%n surfac regat dl es an)éﬁgtuetm ngsug_gs of

the record carrier. DBt falomr?rgm:sterrs b p"s“:ltmmll"ﬁ Sys
f ocusi ng systens &hsat MQmaﬂnsmtnﬂlltteMHGePQﬁltvquamsthﬁrmfp’c’mlmltfé#a‘% ure.

As the constructi QRgga1bBeee SHLSLBI ebfentti&lee¥ARE R LRRHRERRSEARI & Of
the present invention reference is nade,
the record carrier. Moreover, the detection system 10 can produce
20 an error signal for the focusing of the read spot 9 on the information
surface of the record carrier 1 on its output 10c. Via a servo-
amplifier 14 this error signal is applied to a drive means by means
of which the lens 8 can be moved in a vertical direction. This
focusing system ensures that the read spot remains positioned
25 correctly on” the information surface regardless of any out-of-flatness
of the record carrier. Detection systems 10, positioning systems
and focusing systems are known in a multitude of variants from
the literature. As the construction of these systems is irrelevant
. to the understanding of the present invention reference is made,
30 by way of illustration, to United States Patent Specification
US Re 29.963, US-PS 3,876,841, US-PS 3,876,842, US-PS 3,992,574,
US-PS 4,057,833 and US-PS 4,051,527.
‘The signal conversion arrangement 16 receives the information
signal being read from the output 103 of the detection system 10

35 and after processing supplies the relevant information signal to



. )
30 by way of illustration, to United States Patent Specification US Qf
3, US-PS 3,876,841, US-PS 3,876,842,  US-PS 3,992,574, . US-PS 4, 057, 83
>-PS 4,051, 527. The signal conversion arrangenent 16 receives the * .
i Tati on signal being read fromthed output | Ga of the det.ection system
10 35~ and after processing supplies the relevant information-signal to.
9 an output termnal 17 via the output 16c¢ for further processing. The
operati on Cainl b¥puoUtermingdaill vianher sutput Xtcafige fenthewi pdocbssidescri bed in

more dotall ISR A carcla e QULRU Bk SBANERS:00: A bRngeTent 16

‘al so supplies a train whose repetition quency corresponds to
the bit fred&éﬁweéflq pere dagridufurdher 08t | RroFifaetiPytsi@inBrison the out put

I Og ?f t he dehestsion asys:tge.ﬁihﬂso 16 aﬂs'bll SuppUi e at fulis® dﬁlﬂmbhedeb&ﬁlmase

an requen S rece ve

OISt o Soon Ehaf IR B elarenas Wy Bk Bi8 iLaRGLY G Bl RRaRE RO O

and/ or phasenmrfﬂﬂélt@n@esnaﬂempwaseouIGut 19.ad°ff thzqdene;gtle@rqmt@t dP. 19Tkimpl i es
a control signad ttQid R6 PLDdd 20 4 PrRAGhd t@e&nﬁ,g; ecohpﬂacbbqq nfplcat i on

signal is re d with a cons{ant bjt fregluenc %fa ¥ t he conversion
arr angenent 218° Je68tieas® ULBhiFel® SFgha crgtalrentirlilaf 9368t AteRitty system
on its out pmhpérfaangvdm cle meadurel fsnegmaicyl sndipplphede tdd ffdrencoOrthe gihaser cui t

12.  The 1§n 88 :{c Ne %a%#o% P ﬂxe&'e{ CHhdrot2sd rﬁ@a ‘?‘w{ afy Oﬂoiqgr bhe

control %lgna COHVE S on arrangene
descri bed | épe?rdesytqmaystme Fhatyshe dnformarion shenaloifs raatblrﬂséh $hepredarecor d

carrier 1 a%:.Usﬁdqhéthrhe $on£idly| eheCodtivassion) s&aDg@iehal 16%9&&:;&&1 em
This record car|er {ltg)lnghas”al i.nf or.mati on track {|6beg|ns 20

at a radi us RS ’eﬁﬁ'ﬁs at ipd pgsitioning isEeR 1op &Y dg'dtp“ﬁdl G’signal is
recorded i. nwtlmhs cpnifzmlnatgmeh itsr apdi&d toankd yomtrodncigenitdRly dbeect abl e

relief #rUQLHéﬁoWPthsaQoP@ro&e@ﬂch/t rraam refat@oh ad fid QBnBRAMignalhi S
“audio informatign is recorded i.n such t hat the |nforrrat|on density on

the disc isStpRiiedhy FB‘@&PBV%‘?&WD?’?S““F%"’?‘]a]dlaéf° P6s198°5HP SN 12Y6E - di sc,
I .e. the spati alBybwdy bEequesatdén Fhe. datwowisl amxss-sthhgecsa-mﬂnwatdbe on the

035" o cons A Sk sk b il bl s b ock ©
" assumed t hafrecord carrier contains a spiral 1nformat10n track S, which begins
20 at a radius Ri and ends at a radius Ro. A digitally coded audio
signal is recorded in this information track S, namely in an
optically detectable relief structure which can be read by means of a
radiation beam. This audio information is recorded in such a way
that the information density on the disc is the same regardless of
25 the radial position on the disc, i.e. the spatial bit frequency of
the data bits is the same anywhere on the disc. - In the Figure .
this is illustrated by means of information blocks B with a constant
number of data bits of the information signal. It is assumed that
such an information block B in the information track has a length L
30 equal to %YRo, Ro being the outer radius, so that it is evident
that the track circumference with the outer fadius Ro contains 4
information blocks (B101l, B102, B103, Bl04). However, the track
circumference with the inner radius Ri contains only 4 —3 information
blocks. Thus,. the number of 1nformat10n blocks B per track

35 circumference varies as a function of the radius R of the relevant



suc_an information block B in the information track has a length L 30
equal to [err]Ro, Ro being the outer radius, so that it is evident thAt)
track circunference with the outer radius Ro contains 4 information b€
(B101, B102,  B103, B104). However, the traek circunference with the
radius R contains only 4 R information bl ocks. Thus, the nunber of

i nf or.mati on bl ocks B ger. track 35 circunference varies as a function of
the gadius R of 't heFark| GFspferencey  In Figure 3 fpiginupbar Brigngketted 13§ & gure
3 thi's number m i sfypkeidredf ahearddine] ia0bunihgt iRt @i bSteradslidl NQob hat t he
outer radius (Ro) ¢ I.ng 4 4 nfaormati.on bl ocks. During reading of this
record carrier theco%lg%?q‘sr gqlunefﬁf:tg/acé(’)’ ngblogks't he digital signal read is
constant|y maintai ned Purdepesddine of thie gegeidlcapdert trenbdf frémenendispot
on the disc. § ThigemBaitat h.agnélh@ewagewnlsainﬁ?enmw&n%@eﬁﬂegéndw@ of .

I nformation track is co%%&ant N ndeggr}:gent |y of the radi.us. his 1nplies

that the speed wi tHewRtER tI081F 00 Sr79%8r5R%& PhthE ¢fsGar | ddis meaps
function 10 of " thlae rhediargeofidlhecaming speedpft thacknfoenmfoneadekiise. the
speed vari es frOm Gk Bidi®; lpURaski By Jefhd BO&us! adinifs Qhpi e BB Ble
information track 1s read to a snmal1er val ue when the ou?er- radius of this
i nformation track §reef ddh whighy thgyreserd |qagsiarais getetrd vamieatdson Hmctinns
speed T is al®mo plad tkel radids §f Thelinformation ek BRShE Wehd NG.sN@noSHebl at or
18 in Fig. 1 so as, trgess%ggtlly & lél‘sm tr‘%i{n gg; t.he des%.red PF‘E—Treﬁulency fo
a continuous adaptation of the speed 6f "1 e 18P L4171t TP aLPERY

scanni ng radi us chafgmatipn teghbtlniinexkadutomasnaldbt Wwaiumel vhbe thetouteequadiey of

the i nf of mati on signghis Gasbrudc AARLCHITEad O 1HP WP £ 240 ne20
The speed of the record caréler is selected to_be a Tactor_n tines higher

than customary for'¥FaddioRCS G 4Preskor i @49e ipdrtted ihFdgdy sinply be

achi eved by nt adaptiBygcoderspeing gentsdllliar IhdanBigr 120 as tdesappsyonary

bi t frequency 10 Diituld 8Bafh bEWRY SUINES bBk ekl SGHGRY 5 LontinddlE adapeatio
s abit Tr i (ol ?h P he

oscillator 18 now supplie equency n IS Increase o
speed has very adwintegeae’d ebneqtrareescarsten Reat She rashnaipgt eaddus i fhanges
particul ar the radisabbf¥isibd 2QBéud@ically and the bit frequency of the information

signal read is alwajs equal to the desired value fo.

20 . The speed of the record carrier is selected to be a factor n
times higher than customary for reading such a record carrier. This
may simply be achieved by not adapting the speed control for the
motor 2 to the customary bit ffequency fo but to an n times higher
bit frequency, i;g; the oscillator 18 now supplies a bit frequency n

% fo.

This increase of the speed has very advantageous consequences
for the control systems, in particular the radial positioning
system and the focusing system. Since possible imperfections of
the record cérrier, such as inclusions in the information layer

30 and flaws or contaminations of the record carrier surface, disturb
the control signals for these servo-systems for a substantially
shorter time owing to the highér speed, this allows the bandwidth
of these servo-systems to be increased substantially. This means
that these servo-systems are capable of maintaining the desired

35 control to a high extent, despite possible external shocks or



>

system and the focusing system Si nce possible inperfections of the
recgegd carrier, such as inclusions in the information |ayer 30, and fl aws
or fcgmyt ami nations of the record carrier surface, disturb the control

a

gher spéed, this allows the bandw dth of these servo-systens to be |
i'ncreased substantially. This means that these servo-systems are capable
of mai ntai nivﬁér§%é“ﬂes§?’@9V35’ as ¢ REYI of Fhg hishRT epaping ereedi t e possibl e
external shaskst@iuencyVbiHaatianss chub{mwmoasslgnap&uha iaf siifFeedii gher %

scanni ng speed the fr.e uenc ban wi,dth of th on si read is
shifted tomaﬁpﬁgrc% Ri RpRarT \73 fPcReIREaR TS “‘Feg]dﬁb kl?l?s ‘?aqgr osstal k of
t hi s i nf or nufi dnssv-gfvatnattipnt $igne britor he spynlssfzgprly [for stheveeryo  syst ens,

whi ch cont r%%s@énﬁn%tﬁcﬁcéaﬁm‘ola sqmér@éeuw'a\/cbmrazﬁw?w Bafdency Thus a
hi gher r5eI|a |ty of the read apparatus 1s achieved in partlcular t he

resi stance tP@98xt ef A 2SHEBRE r&l’mﬂa*\hlb?yaﬁfoﬂ'be resd FPRATAEYTCHS ARPAFHRYUS may
al so be usednum&ﬁ.c@é&rﬂ'tﬁalrysﬂltﬁﬁéeclﬂbtexteﬂfﬂlt sm&ssamhvfb&atrm@ara 10

For reprodu apnsucg rpgaggttuglmg ag; %i‘]%réa W ?hxftr rq? th the hi gher
a 0 t

speed, nust be conve into a Si gna requency equal to
the desired qonditiippg)saak\asotin carﬁ'hl s means that time expansion of the

digital i nfor natmoenrépea@hdtsoﬁ Q@lchh%(ﬂtaIShHE&-mTabio‘h |y ieh B i |r@£& kaen been
recorded on %} cord carrier with ddCl geltlal reﬂuency this
requires a §b8 (TN zg?f%ﬁeo"f°“tvﬁ‘éterdeh'bf°p?o 8Lral gigrale?h§ nade of the
structure ofithireneewydeqhadi gi the denivsdnhit dmequbhey floocedbigineknpe g

described i RyOPrEndahdkhsfGr & reﬁétcﬁglmr ﬁéb%mgeﬂht@éaaawlr% 4fffe@r mation as
recorded on a record carrier which forns part of g)o act Disc _

Di gital Audi®énsy hisninfprmesion has hesnmecarded S‘hcﬁm‘i Woﬁ g‘—araler vith this
system {he. ianfinednsparial | frequdncyrgdni Zailites 2a0sparisbdriimizasion of One

frame O iges SaPsldads Beo WILEh S8 COPLLAR 3R IR MiSuefa™e! Y 2 X

16 bits for & TWoP st er €o channe hes eri ods are divided into 25
synbol s of @igbtad befogmatignt hat one frane F1 cont ains 24 audi o synbol s.
To these 24 audimpesprtless wall def daiRitel $n RkEk taersyThRtSinBRaNdopNE
so-cal | ed Su CO 1eg1§~¥1 agéioci,g‘fotgmgéﬁnaggez%éord%ﬁuclnit ianxgecord carrier which
70 forms part of the Compact Disc Digital Audio System, which is
schematically shown in Fig. 4, In this system the information
flow is organized in so-called frames EI. One frame comprises
6 periods P, which each comprise 32 audio bits, namely 2 X 16 bits
for the two stereo channels. These periods P are divided into
25 symbols of 8 data bits, so that one frame F, contains 24 audio
symbols. To these 24 audio symbols of a frame Fl 8 parity symbols
PR and one so-called subcode symbol C & D are added, resulting
in a frame F2 comprising 33 data symbols. Subsequently, the
.bit stream is modulated in accordance with the so-called EFM
39 (eight-to-fourteen modulation) code, each symbol of 8 data bits
being converted into a symbol of 14 channel bits, whilst moreover
3 additional channel bits are added to each symbol for controlling
the minimum and maximum distance between cousecutive edges in
the bit stream and minimising the so-called DSV (d.c. comntent

35 of the bit stream). Moreover, a synchronisation word § of 27



naframe F2 conprising 33 data synbols. Subsequently, the bit streamis
nodul ated in accordance with the so-called EFM 30 (eight-to-fourteep—N
nmodul ati on) code, each synbol of 8 data bits being converted into a 'm
of 14 channel bits, whilst noreover 3 additil@nal channel bits are o@
each-synbol for controlling the m ni nrum and maxi mum di st ance between
consecutive edges-in the bit streamand nmininising the so-called DSV (d.c.
content 35 of tchanusilt bitsr dyrAdded. \pFeofenal pessificier anfrsaeiByncomprdseof 27
12 channel bits isggaddgdel bidde final result is a frane F conprising 588
channel bits. Finally s Flerr] together constitute one information
block |.  The begi an"H@lBltYf’ gﬂ?ﬁa%%f me%?ﬁ&el’:o‘ﬁ’“ﬁr"bﬂ%el%“%h& TBEEPPzed 5
unanbi guously i nbibekt It he Thebegdenisgnllsuch &nDigbridtdof ilstk fisackmrat tdrized

i nformati on b] oc lilga&ba.%uo&ﬁ? {:{ WEL!: %mm:gje E?&b%l' @f&hbr@‘.{ '1:99 EQL? aatiles

constituted b sequence- oes not TiIt

nodul ati on. ~The bé*wnmfﬁgmﬂfmanbhoﬁkomlféﬁ B‘Irééksyf“b‘&]aﬁft H&semﬁoémﬁém
det ected unanbi gbauedk,yis cohstithesdidyea bibesehlencelbitinticddssmhed Fif wdthimf the
ot her 97 frames t ti.on bl ock together. edlnt ia tinme:
code which is spg:%l f?pc?l%ﬁdf ?ﬁgac’du OF PRt | o%h‘% ) ’l?m °tfhari uégfc |"r?’rno€1r?§ I on
bl ock has an i ndilveetughetefone bej éeftected wogibiguoysiya f Fustheradredithent of t he

apparatus in ﬁCCQExQé’JlﬁestBbs tohe B R¢eitfd Othedrhbp f'rﬁmé&t bEichedideRtndtIon
organising the r enbodi nent of t atus ip_.accordance

rocess.
W h the Tnventi ROt BErRE 1S LSHLER @M I P <ote “ETLRS TeFLEE Shows
the conversion arthéngafertatién biodk,gsd that Sachl infocmgéomblodk has lan
conprises a nmembriyyARwLEe ﬁ&é‘i‘%ﬁ@dxﬁhr&dé meﬁ!}?rd & @&Goqlﬁém 69 tnkach of

t hese nmenories has-a storage capacity, wh 'S su e ent for storing the
data bits of one 2PRIGtHELITOACIIFELNCE With ?*I‘l%éé"?fﬁﬁ‘ﬁ?l‘éés ridy ¥ i 2ok £Rpl e
conpri se RAM g, oep&ticihg \the Gilad ;kklo‘&:ésénel ng witten into consecutive
storage | ocations vi t.he %dgfmgg t:aen(aj,_ baerlartggs reagd out ate v?i IhaE i nstant.
The inputs of the 5 ERDIITEAT 2o G BT 257 Bohree ey he Contacts

of a switch S erripyenttipeHisdechemativadlysheve dh Tige hervbmfesnnwtb%WFI | ed

with an the cOnversién arrangement 16 in Fig 1. Said arrangement firstly

.comérises_a memory device 21 comprising 5 memories 2la to 2lg.

20 :Each of these memories has a storage capacity which is sufficient
for storing the data bits of one information block I. These
memories may for example comprise RAM's, consecutive data bits
being written into consecutive storage locations via the addressing
and being read out at a later instant. The inputs of the 5

25 memories 2la to 2lg are comnected to the contacts of a switch Sl’
which determines which of the memories may be filled with an
information block at a specific instant. The outputs of the
memories are connected to the contacts of the switch S, which
.determines which of the memories is to be read out. .

30 | . The read-in and read-out rhythm with which the data bits are
read into and out of a memory is definmed by two clock frequencies
5fo and fo respectively, which are supplied by a gemerator 36.

" Since the read-in thythm is a factor 5 higher than the read-out
rhythm, this means that an information block I which is read into

36 a memory is subjected to a time expansion by a factor 5. The



I nformation block at a specific instant. The outputs of the nenories a@
nnected to the contacts of the swtch S[err] which determnes which of
/@‘ menories is to be read out. 30 13 The read-in and read-out rhythm-« -
th which the data bits are read into and out of a nenory i,s defined by
two clock frequencies 5fo and fo respectively, which are supplied by a

gener at or 3feneBatwe 36his spadromizedyiyhmhe dia fzaqucySohltghes&gh&lIin t he

ead-out 1 NYLIYN of Rh3e TERANELGLR Y eGlleds gfﬂmy @o‘mﬁgiﬁl daghed 8 T ead 'w

35 a menory 1S subjected To a ti amsi on ° The 13>
gener at or 3Brissbiy fepgusaryed by the b|t frequency of the si gnal read, so

that the clock {rﬁeqeeﬂﬁycéd@ct&fauﬁ@rmu&abpise@&f&ééia E?h&ebé{tptfeguenc]y
onnecte (6] € out pu 0

The master S nt a t.ch err,
an AND- §at e ’g &D Egbne |}h1°3t e 1%%%ne%t°88“?°cfe % APUCPEEr mi nal 22,
whi ch recei mmﬂe 28} girakh rneaellvfelsothet mégnadcorad foomr tler record. cavrieh, i S

connected t 9, 4 hgnut h | S Fi 1.
Both this |ﬁ‘_t and tpﬁtecoéﬁ%tg{l %’f @hﬂghiﬂt 2 %¥ -éh%glgtéel&ggﬁ%\e\/g!:# mt %)&a

det ect or 8 %5 Figsdect i é\‘fmﬁ\/rﬁ“@ﬁtc?é‘t’e@teo?‘étpl‘ﬁ ofythe A¥ApRAE D det ect
t he identi faaabomreccede:ooi danectiop| 2ednd rfSof saplet Oiveldy PaAti¢h detddtorout puts of

t hese t d egte £ h conmare the
i denti fwgatis{)ngg%y(figaésouggfg}gd Qd%’&l &Rgp‘? c%%r S g'}l\ggﬁ efS WCth eéach
ot her . onb}ack But pthe QB'éPUttm%g/ Ehefsatyr detesone|drectonnectsidntd ¢ si gnal

whi ch has acdn@gté:to%zs WAL ¢ co tﬂparbi thedidsti £Rgt fsn E@Jb%egbBﬂH@d by

|dent|f|cat he. ete tors 24 25 are eqgual . Onits
out put 26b %ﬁ%%l é’?%rﬁ%ﬁy 2& ’ptg‘ %the?rpul g& i QUPNt 4R ant of
conpari son tlnSt tranpenstrrof6 deliiiersya dfinstyesigriad evitiichi lomt & ciwgéodes. The

out put 26a {,e0Megk eath& a&hﬁugaﬂﬁs@c&h@%&m&y&mt BB {128y AND-gat e

20 28. The out put of ate I's couple switch S1 for
control | i ngP% ke 56$p¢593A %f‘f aP‘I‘lezssﬁec epual. N&“eb‘%ﬁer"“tﬂ"ﬁez&t‘bh’l of this
AND- gat e Z&dn@aﬁmmem alsd @rodices NPPulod ad muni:&rtaae,ofvwmedxaunt i's

i ncr enent ed; rpggm%sgpocw @ﬁqgtf%'fsehfromew&m oq‘[aggqoe%Bgo o ng | nput of

this counter is conne detector circul suppl i es
one pul se wEnitfoppecsedntd an APosdtel 27 sndethg output 26b to an AND-gate

20 28. The output of the AND-gate 28 is coupled to the switch S1 for
controlling the position of the switch. Moreover, the output of
this AND-gate 28 is connected to the input of a counter 33, whose
count is incremented by one upon each pulse from the AND-gate 28.

A second input of this counter 33 is connected to a detector circuit

25 30, which supplies one pulse when an information block I is read
out the memory device. For this purpose the detector 30 may be
identical to the detectors 24 and 25, but it should supply a pulse
only when an identification code is detected. However, as this
detector should only deteet the end of an information block it

30 may for example also be constructed to supply a pulse upon detection
of the last synchronisation word S§ (Fig. 4) of am informationm block.
Each pulse from the dete;tof 30 decrements the counter 32 by one.
The count of the counter 33 thus indicates at any instant how many
of the memories 2la to 2le are available for the storage of new

35 information blocks I. As it is only of interest to know when



out the nenory device. For this purpose the detector 30 nay be identi cal
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whereas each pul gg;d &sg@ct hﬁ" @ﬁaecvetwrba%(ewmlsftsTﬁ@IAtL@@I& thb' flﬁ'ﬂecé:lql I
backwar ds. The ?ut put fifth cell of this shift regigsjer

consequent |y supp ':é‘ésafhlléblr(?g‘i“erl fonspauensly sygriesap loginolti & 314 to 21e
are occupi ed by a# liongcsmall mandfies a0tk 2le areTberupiiéd by 0f ihfurmacinl | S

ted to,.t t t of
connect ed t ot wopjfyerti ngd raa%%ngéﬁms e%'ﬂgSgg e%Ze@QQ &R i %Jlﬁet%t put o

t he AND-gate 27 |s connected to o a nonost a
nul tivi brat or 29inRH{EseE She P~ $%teéo?7né64é’t§ to an output terminal 37, which
corresponds to the omwwucalﬁﬁoafchwm-gh& QPMELESARtéd taNGLOREatd035 N Fi g.

1. The out put of, the OR-gat ect an _i nput. D gat e
23 and a third i ﬁ%dutmo‘? "ioﬂgsatﬂﬁllf mu;l é"vig °rF§§rjfar'€c§/se ?ﬁ?pgr}saﬁ"%nr?ﬁﬁ?y '
conpri ses an EXOR agaeetpds, tqmm Wu)Whnﬂutcsﬂeqseomnnecmedoqtout Héadek ect or
24 and 25 regpecthd @bivets@od \mrirlgleeertd 29 & ngﬂ tls 3%@%@@& aesmcsmaw

20 and whose out put is connected.to an_i
operation of the ﬁr"rsaﬁ‘b‘éﬂ‘?ﬁﬁ?‘{gﬂdﬁml?ﬁ’r‘tﬁ@ tgg I'F“ﬁ"o&? ﬁ@dd%§g?T‘géBp% th

reference to theofcarni¥iygatieagsd ansFidudly, ithe xyangemant! dohprices ras BXORH ng
signal -waver of e . gfoup, 'moﬁisg.wo Tonpfd GRe SRS deli®eo 3hé WRedadNP Snd@PBeRT T NG

in the arrangene q
respectively via two fl1p-flop circuits 38 and 39 respectively,

20 and whose output is connected to an input of the OR-gate 35.

The operation of the arrangement shown in Fig. 5 will now be
described with reference to the scanning diagrams shown in Fig. 6
and the corresponding signal waveforms shown in Fig. 7, which shows
the various signals appearing in the arrangement of Fig. 5.

25 The required total storage capacity of the memory device 21
depends on the desired increase of the read-out speed of the reéord
carrier and the size of the information blocks related to the
largest turn of the track near the periphery of the record carrier
(radius Ro). The scanning diagram of Fig.6a represents the

30 situation when scanning of one of the outer track turns. In the
upper half the Figure shows a development of two track turns (1)
and (2) of the spiral information track near the periphery of
the information carrier. Near this periphery the number of
information blocks per turn Q is gréatesﬁ. In the present example

35 it is assumed that near this periphery the number of information
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25 The required total storage capacity of the menory device 21 -
depends on the desired increase of the read-out speed of the record carrier

sthe size of the information blocks related to the largest turn of the =~

K near the periphery of the recordixarrier (radius RO). The scanni ng
gram of Fig.6a represents the 30 si tuation when scanni ng of- one of the
outer track turns. In the upper half the Figure shows a devel opnent of
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this track turin tha ddse ¢f eberntecexdhuptderstifcbhd SCommparpabisil Bigitah t he
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Audi o Systern t he rrermr%/ devj-ce her ef or e capabl e of storing at
| east x 20 = SEqrap®rataleass ’E)I"OERS‘ p.infgrmation bl°°ksl'ﬁe manner in which the

appar at yg i n accor tigdGenwirt bn tech rtueruﬁpePa:s;eaﬁs a8adrdafed G'Ii.t}t rcaek turnis

represented in,the, | ower hal g i.S_assu when readi ng
of the track (F BEF™EY ses"?rled?rﬁ‘r"i/erd'éﬁ%enfrsn §i IeF’m’se“{:Te flh |s means t hat

consecutivel y tdveriydfldr ofatFiion gl ocRs s agsumed 'Zhaan‘eh@ cemhas of the pe read

into this m%‘rmwacdew)Cseglnsﬁiﬂee{nentMS@meé GlsMBE119NedftgCks Thﬁa/%.ebﬁsen read
in, the read s I s noved ack rar%l al l‘%ﬁ“ one track pItCh e. the read"

spot is positi dc%fﬁéﬂ‘l“dﬁ 3f fe PRk R 2 t re 3p ra RS ‘r\/\,ﬁf‘%h track
junp is ipndi cahededy inhe thiashetotjptdeviqee | rAfEer).thege infdlmatiead spot t hen

again 20 Pledis rPanatggtenOIe g, prcﬁ h@gsp%ga;%km&%x“b?&drﬁlﬁ

i nformati on bl ocks | etrac turn wever, . nforrratlon
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21. the preceding turn of the track, which track jump is indicated
by the dashed-dot line in Fig. 6a. The read spot them again
20 scans a part of the preceding track turn and then the information
blocks 1 to 5 of the track turn (2). However, the information
blocks read durihg this scan are no longer transferred to the
memory device 21.
At the same time that the read-in of the first information
25 block 1 begins the memory already stafts to read ouf the data
bits of this information block (designated 1 in Fig. 6a) at
a rate which is reduced by the expansion factor 5. The read-out
of this information block 1 from the memory device has therefore
terminated at the instant that the information block 5 has just
30 been read in. Immediatelf after this the read-out of
information block 2 (designated 2) from the memory device is
started, then the read-out of information block 3 etc. The
Figure shows that the read-out (5) of the informatiom block 5
has just terminated at the instant at the scanning spot has

35 reached the end of the information block 5, i.e. the beginning
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At;tjﬁe same time that the.read-in of the first information 25 bl ock 1 -
begins the nenobry already starts to read out the data bits of this '
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i nf drmation bl ock (designated 1 in'Fig. 6a) at a rate which is reduc T
the expansion factor 5. The read-out of t{gs information block 1 f he .
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15 . det ect or th for.mtian bl been .read, t efll rop
38 is triggered, whi c%tteﬁtsr é@e olﬁgtét rpril:‘é"‘rte1 o %°upp {lgﬁ %? ‘. A 'gl
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23 via the Og gat ed@éctwlﬂhaf@@nﬁhé Iﬁﬂforﬁnﬁ@m‘ﬁeﬁiocknﬁ:&r BBdd QQacpltﬁ‘@ l@ﬂpl fop
transferred to the_switch, S hi s ANDbgate 23.

assumed that this Sfit% ﬁ“&?[ggfﬂ Vlél “E ﬁésb‘H’S*Ft'f ﬁe%éml’fﬁl%q?ﬁ%r tion
bl ock 1 is consequentdhy BXOBregtel B4t heThisnBXOR-gder 34 then supplies a logic
"1" to the AND-gate 23 via the OR-gate 35, which means that
the next information block 1 is transferred to the switch S1
20 via this AND-gate 23. When it is assumed that this switch S,

is in the position shown, this information block 1 is consequintly
stored in the memory 2le. '
. At the end of this information block 1 the two detectors
24 and 25 have detected the identification code of this information
25 block and supply this identification code to the comparator 26.
Upon receipt of two identical identification codes this coﬁparator
produces a pulse on its output 26b. Via the AND-gate 28 this
pulse is transferred to the counter 33, so that its count is
incremented by one. Moreover, this pulse advances thé switch
30 S, one step i.e. for read-in of the memory 21d. ‘On the output
26a of the comparator a binary signal appears which assumes the
logic value "1" as soon and as long as the identification codes
supplied to the comparator are identical. This means that this
output signal becomes "1" after read out of the information

35 block 1 and remains "1" as 1ong as the identification codes
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"i" oon ifs fi rstl thepoogtroheofothpueadfeythe.s gt ésbevdows th@ foso that this

gate has no furtharafuset h%n%gnent variBud Reh&GO L Efdn e Ofmal %vhee re@pfhyeyc! e. It
I s obvious that for sStarti he arrangenment various other el enménts may be

enpl oyed i nst edB5H2d: pe thK °§424aﬁﬂd the Fiippflorspi® and #9d 39. Each tinme
after an infornati @achltdek dfasr bmeinfoenshiont Blozk essDbyerarpad detappears on
t he out put 26b | d ht ition
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into the Menor Youkk? $34s 1&93@&&@43@ waahemkhmn:@ﬂm 25 soathgde at this
i nstant the twqQ AND- "1 on their

gates 27 .a e
i nverting i nputlgs““tAghaaf F%%df‘?”@l“f‘m §F°‘¥°hgq55 B?adgé? 54 and
consequent | y t meswoxyf . 2@ ¥R gat@ngsr @3eseaches the counl_: 5 so that at
this instant the two AND-gates 27 and 28 receive -a logic e

»

20 on their inverting inputs. As a result of thls, the output
of gate 27 and consequently that of the OR-gate 35 goes to
zero, so that the AND-gate 23 no longer transfers any information
blocks. Moreover, the falling edge of the output signal of |
AND-gate 27 causes the monostable multivibrator 29 to generate
25 a pulse, which is applied to an output terminal 37.
This output terminal 37 corresponds to the output 1léa of
the conversion arrangement 16 in Fig. 1. Therefore, this
pulse is applied to the control §itcuit 12. In response to
this pulse this comtrol circuit 12 interrupts the servo-loop
30 . of the radial positioning system for.a short time and during
this time it supplies a track-jump pulse to the drive means 13,
so that the mirror 7 is subjected to such an angular rotation
that the read spot is moved back by one track.pitch. An
example of the manner in which this can be achieved is

35 described in United States Patent Specification Re 29.963.
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Moreover, the falltng.edge of the output signal of AND-gate 27 causeg
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to an output terminal 37. This output ternmi h&l 37 corresponds to the put:
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of the manner in YWAcERd hi 4t ¢8R ‘l?ét%ft,th?%\;@d ’r“sf°3’53t1°n ‘ﬂ@%’ér‘:‘i baFerd 19%i t ed
St at es Pat ent; Spettief seatndonindetid cOfihrator 28 pibtierest bilvgle daK- q:uﬁqas pul se

the scanning “spot, oABAE Y e3CAP o BRL LocOh ed NEEAILERP NIl Bkt 1Bl 1ESeson
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bl ock 5 is read fgdadtbyr186643nend uaen;tﬂzecaqaaacroawf Zﬁfd%@dmesmm OGaa 1"
on its output 26a,and, ' identification

code whi ch has bef “dé‘?é‘gfe’%aﬁv‘i Iﬁ% edéf Jc)‘t“Sr°t2%t?itf’|”|t’?|‘§': f‘f’i'éﬂppé%é‘afﬁg read
cycle was thegi deidentifizetm cotie ipfdeitatmdant iAbntHe duktabt hdtt fhiesinformation

i dentification Cosjl%cfcefr&lsntsea‘anodct ioP%QUéchﬁﬁ ithmd NReNBthedf cation codes
identification code is detected the instant that the information

block 5 is read otHPPELFd ﬁe‘?eﬁ"cﬁ‘?&tﬂsnﬁ“ 998 $HaRE iSPPERRUEBHYC B $2%%mpl i ed
by the detectors @dcanis 3btexted bynsieruemgdrgtéh@ésantn welpaisei shedtet@ect ed by

the conparator 26, ol‘%é&eixl%%gﬁﬂpﬂpﬁozéahgf Q&p&hﬁéaﬁlﬂﬁ'op%ﬂ%;pm 26a of

the conparat or opens 23%Vvia so t
i nformati on b8 ockANDssete 23 eis %Gﬂﬁ t3etr ithe® '—flhe“’ffﬁﬁb‘r‘y%l peies 6 etthe

pul se which appeasn & ‘.trhet&utm :Réta:ea&tyeaeme apmaarpams& whlfi hepears
information block 5 o% gi LS‘E Bg t he ANDQ% L £S ggatb
AND- gate al so rec® \5&% X508 Fohdre rP8RT TS ;5131? BF rﬂ’? Br g%ﬁe 35
and 20 this inputissstidl bldoked Ibmttﬂyeémrsaae |28¢gi s> that ghid ANDfgage alsg| i ght
‘receives an input signal from the output of the.OR-gate 35 and
20 this input signal does not become a logic "1" until after a slight
delay produced by a built-in delay means (not shown). This
means that the switch S1 remains in the position shown until the
information block 6 has been read in and also that the count of the
counter 33 is not incremented by one until the information block
75 6 has been read into the meméry 2le. VWhen the read~in of the
iﬁformation block 6 beginsisaid counter has reached position O
because the five informatibn blocks read-in during the ﬁreceding
read cycie have all jugt been read out of the memory device at
this instant. This means that now the informatiom blocks 6 to
3 10 may be read into the memory device.
Thus, should eacn track turn comprise 20 information blocks,
the read cycle shown in Figs. 6g.and 7a would be repeated continually.
As aireédy stated, however, this is not the casé; but the number
of information blocké per turn decreases in proportion to the

35 radius of the track turn, whilst at the same time the speed of
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del ay produced by a built-in delay means (not shown). Thi s neans t hat tL
S eh S remains in the position shown until the information bl ock 6 -has _
bdé ead in and also that the count of the counter 33 is not increnented>
by\ofiy until the information block 25 146 has been read into the nmenory
21e.™ . Wen the read-in of the |nformat|on bl ock 6 begins said counter has,
reached position O because the five information blocks read-in during the
precedi ng reado€yelecrétd dririptidhchemans r:esadrscdly- ﬁopbiﬁlﬁoﬁemr yo devi ce at.

this instant. . Ihisqneass, thalagwd e lakerantionblocks 6 Lo 30 10

may be read into tHe® mermor evi ce. us ulcd eacﬁ s{cragré’kngts n conpri se
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repeated conti aue&dwl&sw&&em stal edro RAVEMGEYy Wbl & 81 RRLidNEsCase, but
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read cycle with eln formati on kssare-read T ntothe menory
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i | lustration the 4 edledzy ehis a:miartke oDy NSSPINEhd P CRfIrhdtiocnl BIRKS are
shown in Figs. nd 7b for three track_tumsns, of dsz rent
radii. Ws caﬁe e°§é‘ger%9 he B%d ot tp’feﬁe LETISPRS onprrSes offy 13, 10
and 8 i nfor nat itha rlglde‘wgflnle °ute|fe§f?e'ét Mrel Y, FPrethet $rker affisimpFicihese turns

are 1 3 the s%@gtl%g &fnd‘ibﬁmr 26liddSutd tHBOBIR ot 'ReKeHbiker FOr the
sake of sinplicity the star dltlonlscgssuma to be, sa{rlyas1 as for the
I

outer track tuff“Ss&6"tHaf®t étglhle 1nsEatpady DI e ¥ the @8R AlhitPethese
cases. As canades.seds tan Begssenbin Amgs.7I6bford 2 Hiopl exanpld,y odly f our

[ nf or mat i on bl Gk sl {GATLIKeOr W18 LEDLAkOIEN GEadll WML oLNR3ggONd 1 ead

cycle and?only three I n ethlr read cycl e. ormat i on
bi ocks t hat caﬁhbéeF‘é‘é?drF GYﬂrPeaﬁerPeuly thaoe CuTiRg the;;faleweed cf(?éil‘e'ases
with the radius of The tduabr ol thformdddvR\MIbckAThafi@ahi b8 redd @hval bet ween

the read the memory dev1ce per read cycle decreases with the radius of a
track tﬁrn. ) Hewever, as the time interval between the read
20 cycles also increaseé_wich the radius all information blocks
can be read consecutively from the record carrier in expanded
form in an uninterrupted pattern and applied to a decoding
device 31 (Fig. 5), so that on an output terminal 32 the desired
information signal becomes available.
26 It is obvious that as regards the circuit design of the
arrangement shown in Fig. 5 many variants are possible. One
~ of these variants is shown in Fig. 8, elements having the same
functlon as in Fig. 5 bearing the same reference numerals.
The input terminal 22 is connected to the AND-gate 23
10 and to the detector 24 for detecting the identification code
of the applied information blocks. Moreover, this input.
tecminai 22 is connected to a detector 40, which detects the end
of an information Block I, for example by detection of the
last synchroﬁisation word S (Fig. 4) of this information block.
35 The output of the AND-gate 23 is also connected to such a detector
41. The detectors 40 and 41 may also Be laid out to detect the



20; . cycles also increases wth the radius all information bl ocks can
read consecutively-fromthe record carrier in expanded formin an

upi Fterrupted pattern and applied to a decoding device 31 (Fig. 5),
on an output. termnal 32 the desired information si.gnal becones avai
25 . I't is obvious that as regards &fte circuit design of the
arrangenment shown in Fig. 5 many variants are .possible. One of these

variants is shownin Fig. 8, elements having the same function as in Fig. 5
bear¥ng the sane r e&é’i‘%ﬁ&%‘:%ﬁn@fﬂ?f’%.c ¥R ofnridnfumatien dieek . cofPrcted to
t he AND-gate 23 30 outputandf ttheiddetkaitoed G0 2nb hDrardetambited tdhehe

I dentification cod f_ the,applied,info tiagn blocks. - .Mregover, this

i nput term nal 22 ?gsc atr?ﬁechgg %ugp}ay ﬁg?gerg?o?‘ﬁlfﬁf t\}:\’/hlkgl'(‘: S Bt altnf"ile end of
an information bl odke|covpigr dxanpliee leyteist of tthendedfectdre 24 dist connected
synchroni satg on wored &n Ghpgt of)anOhnighse i4af QFBL i QR QRKut 35 connddt@gqOUt put
of the AND-gate 23 .is.al so connftecgeqlkt_o sugg a detector 41..  The detectors
40 and 41 may al so BeMeaPureal°% &PgcRa83te A2 a0 P PUPUE BB cHIBEYAfhol C &
D of an infornatiortobd eekoty 45 fbimetteusperage off ahiectst éddnyifickdieomd 41 are

connected to the ANDigat emgB ohthut¥ Y ¥nEAREEQLrPH 368 the JdtgusWst ch S1 and
the counter 33. The out put of the detector 24 is connected 5 to an

i nput of an AND- gatt8e MemoGH 332 e EMECFHh P  SOPRATAERE 28: tHith&sotRPut of
the OR-gate B85 and anbaseleng psitthieSidsnndfizheibn codesneppliyd 4 iy tbe st orage
of a detected identificatio . T u ehath t r,.24 and the
out put of the nermrli}plﬁ élf%qg%%%gé (fé‘p’?%eg %:(F)l% gcr atorougg,ggv?ﬁl%% 5% soon 10
and as |ong as the theledPredtéati-on codes applied to its two inputs are

i denti cal S]ypplhl es a |Qﬁb¢o§é¥;tmt@ff-lttlh§|é}&aﬁgeﬂn§?£ he .ﬂ\']l?_ogﬁivﬁ_.ZZAfﬂ_é'tG_
operation of the arrangenent is.as fol]qws. ter a first information

bl ock has been read ? tdé{g&‘f%ﬁ”ﬂoblé’ﬁ{S&ﬁseEeefSrea% theadﬁﬁTcs:grP‘(? fﬁ??tlégf

i nput of thelsflip-fal pylsé2to sbetdeat ingua ¢hehOFlgptidofSi2,heo ANEE yaseth3 | s

opened to transfer Oghfati_enéfjrtﬁ@tmngastiegﬂfllisf 5 NS RN EeR 2nb OideBEnd RO Y
devi ce 21. The end of

n

signal from the input 22 to the memory device 21. The end of

the next information block resﬁlts in a pulse on the output of

the detector 41, so that the flip-flop 42 is reset and remains

20 reset. The sole function of this flip-flop 42 is therefore:
to start the read-out cycle.

From the second information block onwards the identification
co&e detected by the detector 24 is always supplied to the
memory 45 via the AND-gate 44 which is then open. From this

25 ~ second information block the comparator 26 consequently always
‘receives the same identification codes and therefore supplies a
logic "1" to the AND-gate 27, as a result of which the AND-gate
23 remains open to transfer information blocks to the memory

 device 21. .

30 ' After svery read-out of an information block the two detectors
40 and 41 also supply a pulse to the AND-gate 28, so that the
position of the switch S1 is changed continually and the counter
33 is also incremented. If this counter 33 reaches the count 5
these two AND-gates 27 and 28 are blocked. The resulting output

35 signal of the AND-gate 27 blocks the AND-géte 23 and also



the next information block results in a pulse on the output of the detectgr,

0 that the flip-flop 42 is reset and remains 20 - reset, The sol e

f [~on of this flip-flop 42 is therefore to start the read-out cycle. -
Fno@¥hie second information bl ock onvvarzqs the identification.code detected
by detector 24 is always supplied t© the nenory 45 via the AND-gate 44
whi ch is then open. Fromthis 25 second i nformation bl ock the

conparator 26 ¢ Yer@h O Sp C 6 i deptisti i on codes.™
and therefore gﬁ%%??ééfr&ggltgg%c 1R ﬁ%iggﬁ\l%?%i%%i gésdlgbrczz%ult of whidh
N5l

the AND- gate 288 ranblifs iogfenttider Meres 4n¥op besesifisat ke nenory
device 21. 30 code of the Pddtein®¢RatiohchlbeRUl rehd dntd therdébirpriebiack the
two detectors and. 41 alsq supply a pul,se tqQ the AND.gate 28 o that the
bosi ton of thatgantit efesth SRR tcRolru3” | s p 8 cAR Rafkmalitn 35 | o
al so i ncgenent bteck is fagein grpbiadt te the inputHds thee idotafiGtioreseds wo

AND- gat es 27 apfl v48s H18cR/Hek fheéect_Elaebj{ el delt B RUID Uk hS Aomparatst gnal  of
the AND-gate 27 bl ocks, the Al 'ﬁgate %3 and al so_. 21 |n§':?|€a es the track
junp of the re&f 3ot dpFecheldvrEeiothe R sPPHifdsiqenEt Lhfet e o283 gate 44
i s bl ocked t heandleheirdextatdadnic egleleoffot thel| mmbry floistatactedbl ock | read

into the menory deyjce. 2. T ;08 £ i %l gﬁ&g as
this information SXL dn %T SE i's ‘é}g%a?ngg;?pﬁeteggﬁ){%?ﬁ{e fn%lft aES, & he

i denti fiamti onigdde et #f SoBPFER Héhnfiede?ect ed by the detector 24, the
conparat or 26 agai mhélakeCiduboimeaks tof te bfvdrdom@ptingdméntedéddriibed i on

codes and the ne read:in ¢cycle for the r l.is start can be
seen in the Fi 5%);"} TtHe F%%afﬁ%s edr °%1?thfh€a°§p§h2}r%géaré'n%n%"Elg{‘mfghtcﬁz sanme as
conpar ed wit h Fag an5indimiduaholdembbificatinns code,t Welchois ased dior atheangenent

described so fgrg-aigadi6h b DRETeRE-inhEy 1351 £ ele GRRdLy BEWLEBS1.ON bl ock has
an individual identification code,?é\/\g! chis useg1 for the or,gani sati on of
[

the read-$n cy&fds ptherpativabhdPgs b ashievesthis onganisatipRor natjvel y
possi bl e t o achigettthesusy glindaidt identifiichtitn téde.usdnstemiyi dse can

Identificati Onbgqgge of Lnfatcﬁ@dgeng§&09%ich is coupled to the motor 2
(Fig. 1). An embodiment of the invention based on this principle
is shown in Fig. 9, identical elements bearing the same reference

20 numerals as in Fig. 5. ' _

The input 22 is connected to a detector 51 which is laid
out to.detect the first subcode symbol C & D of an information
block (Fig. 4). In the Compact Disc Digital Audio System
this first subcode symbol of an information block I of 98

25 frames is defined unambiguously. Each time upon the appearance
of said first subcode symbol the output of this detector 51
_supplies a pulse to an AND-gate 52. The output of this AND-gate
is connected to the set input of a flip-flop 54 and an input
of the AND-gate 28. The output of the flip-flop 54 is coupled
30 to the AND-gate 23, for opening said AND-gate to transfer the
information signal to the input 22 of the memory device 21
at the correct time intervals. Moreover, this output is
coupled to the reset input of a counter 55 and to an inverting
input of an AND-gate 56. A second input of this AND-gate 56

35 is connected to an input 57 which is coupled to the tacho-

¥



be rade of a tacho-generator which'is coupled to the nmotor 2 (Fig. 1). An
enbodi ment of the invention based on this principle is shown in Fig. 9 =
i-deriti cal el énents bearing the sane reference 20 nuneral s as in Fjfe,t
The input 22 is connected to a detector 51 ich is laid out to detecft =&f
first subcode synbol C & D of an infornmatioff block (Fig. 4). In the
Compact Disc Digital Audio Systemthis first subcode synbol of an
informtion block I rrb uous| Each
ti me=upon the appe rxg;nr(?ggf)‘f Q}s‘élls& He IgTl:?‘?%ubcog:e s?%g tehéegc}ﬁt”u ! ﬁ
detector 51 suppl i éBe Fogat sepep ofntheNprypers B2, The out put of this
AND-gat e is connect ed tmetdlehsegtenémuk of cathlcchdlwtﬁét %Qdm@aaslml&lpf

t he AND- gat e 28. eout ut of illp- op 54 is coupléd 3 to the
AND-gate 23, for op&hlh§® a&°%ﬁD‘-’@“&t’ ‘f°81f’r°é‘ns?‘br’:hf t?é‘tF’FWBFn’etFPo‘?f S|gnal
to the input 522 of thédnfermtjonidvade c@d et d¢teemirgdr eitth &a rEecirdcgr yalager
Mbreover, this outRiin iofie CHBHER LD bibE freselral Blikedtendy SOHI Qe cand LO
an |nvert| ng i nput of an AND-gate 56. secqond 1 nput o %ate 56
35 i s connect edP#%F th’rtﬁ‘ﬁug“dé? SHFEER 'ih§ BHEPER UERP T A ipSeRgtion Dyocks
generator, whil st thetheubyuermadt thits iANR gy @abb less vhanext.ed 'm;Qstuhaen@ount
I nput of the count e t copst uct ed_so.t
means of this tachg{l?;‘g%erator %%?g%& Pﬁ& g)‘fpp(%ne o(r%at‘h *OutPEF nos. P‘f d‘rOH of 5
t he i nformatifbn tr €ktheareq9ad karsien Hédaﬂwlr rﬁuéﬁlﬂeenrfacyﬂgvr pEESEnt (U$gA one.

i nformation bl ock I. Tha Johﬁte‘l'f 85 eimeaupqe@otoc@magta Roglc BrYidurpudAudi O
System t he maxi mum_oun

i nf or na in_the outerpost turn,is in
any case |ess than® WhIeﬁﬁ S #h 5%%‘5%0 g ey BEHE tcﬁe%li?ﬁﬁfl es
20 pul ses per r evolfotn ghe H@ginningfof like mesdraycteay thiy cpenmplgppwiésl ci ent
for the present usg.;.phe Goupf et'i’le5ﬁls|t§nl‘.aqepéh%dré&r§Lwlri'etathgﬂaﬁ?" " out put

si gnal when the count 19 is reached hi s means that reckoned fromthe
begi nni ng of % he r@&%Flé'y%‘Peere‘f%“?‘L‘bunter supplies a logic "I" at the
instant at the record wnédithe deas-s@mdef the recobdaakyiddnes rseuptadt Liis.

counter is set to a count 19 so that its output signal is a

logic "1". A first subcode symbol C & D detected by the

detector 51 results in a pulse being applied to the set input
- 20 of the flip-flop 54. In response thereto this flip-flop 54
‘opens the AND-gate 23 to transfer the information signal to
the memory device 21. The first pulse from the detector 51
is still blocked by the AND-gate 28 because the output signal
of the flip-flop 54 is applied to this AND-gate 28 with a
25 slight delay.

At the beginning of each following information block
the detector 51 again supplies a pulse. These pulses
control the position of the switch'Sl_and the count of
the counter 33. When this counter 33 reaches the count "5"

30 the AND-gate 28 is blocked and the flip-flop 54 is reset.
By. the logic '"O" then appearing on the output of the flip-flop
54 the AND-gate 23 is blocked. Moreover, the falling edge
of this outﬁut signal resets the counter 55 to zero, so that
its output signal becomes "O" and the AND-gate 52 is blocked.

B Finally, as a result of the appearance of the logic "0" of



Wien the read-out of the record carrier is started this counter is set toa,
count Lg so that its output signal is a logic "1". A first subcode symbor”

20 of the flip-flop 54. 23y response .thereto this flip-flop
the AND-gate 23 to transfer the information signal to the nmenory |
devi ce 21. se 1 t ect. Il bl ocked by the .
AND- gat e 28 begguffslg‘;tﬂggeglft’ ngrmrggf % t 1%Iwas H%C%% nltsi a%pf ied to
this AND- gate128’RﬁP‘c’-41‘_'a_3.2’5=s mvesnr@nmm’él ay. ThAttatche-m'égMﬁmbteéf each "

C .v"'l‘L} by the detector 51 results in a pul se being applied to the-

follow ng inf ea rm.ta,l oipull O lard headeﬂeeewrt&éheas&mesLsspbiae&h@ Al These
pul ses cont ro ﬁ 03| tion of S[. errl_Le and .t A€, coun ft 0 the
count er § T0nt%er §°|"85 eés fiac Suﬁam{)"l EeTt he

AND- gat e 528 |9e4)110c4x®dram1utm bf.qmefmprmamsxmsezppmys htodiegi ¢ "0" then
appearing on e tfauewhmsﬁgaweufl I mlﬁ&sﬁﬂsuﬁ,b@dﬂ%&at@f 2q |s bl ocked.

Mor eover, the f€| l'ing ed his out put signal resets the counter 55 to
zero, so that iP{E™aEOFP %ﬁkg?%ﬂ "B‘eéBrrEl? 'IBP“taﬁ%i affier ARES g‘&PEa‘?Z i s bl ocked.
35 Fi nal | ys thenatraesfdriredftot e &pjpediep Ga, ofo ther Legisc sef) toof 23 the

P11 op 54 winanNRIBI& % 01 B5 P! KRNI, DO L5 opened via

its inverting I nput he tacho pu s€e i nput 57 are
transferned t8tadtedcounter 55 via the AND gate 56 Whl ch as soon as the

count 19 is reacheds@aaicm al séparaid Qﬁclﬁx-generlae@rf kzulanesr&wgiéﬂ ikgn of the

d "1,
Eﬁﬁgédecii%ﬁr@%ft‘égﬁ SR an e dito bt PRBRTRIEAS Snplhy i dPfOFakIthr (i s

i nstant is theigdalashuetivedesd inherderi - Bexiyebd taghotshignali.t iForset to "1"

and the Seconéh{seadtﬂo@e%%l RaPbe DR BRRY uie%aqsﬂchbss&ode shBdis€d.
I nstead of a separate {acho-generator which is coupled to_the

record-cdirief &P \RF ithe | synpRironiedtdop JozAp Sy tHiPFeYemorfrdtfon si gnal
actual | y readinfornation densdey iinetlee iafdrmasiopnatack ifF@bnétung, pdhepose use nmay

be made of t hgumhyetr §F |b|1§ ’cetl.Tg, %gpgo%gesﬁ%g?é) la%d ‘synchronisation words
- per track turn varies depending on the radius of this turn of
the information track. This means that a special measure is
20 necessary to enable one of these signals to be used as a tacho-
signal for the present purpose. This will be explained with
reference to Fig. 10, where use is made of the detection of
the first subcode symbol C & D of an information block in order
to obtain the desired tacho-signal. For simplicity Fig. 10
25 only shows those elements which differ from the arrangement shown
in Fig. 9. | .

The arrangement shown in Fig. 10 comprises a counter 63
which is connected to the détector 51, which upon the appearance
of the first subcode symbol of an information block on the input

30 22 supplies a pulse to this counter. Moreover, an input 66 of
this counter 63 receives a tacho-pulse from a tacho-genmerator
which is coupled to the motor 2 (Fig. 1) and which supplies one
tacho-pulse per revolution of the record carrier. The output
of the counter 63 is connected to a memory é4. The tacho-pulse

35 applied to the input 66 sets the counter to zero and also ensures
that the instantaneous count of the counter 63 is stored in a

memory 64 and remains stored therein until the next count is

L



? .

15 . C & D, or the synchronisation words S.  However, as the inforngat]
def€ity in the information track is constant, the number of bit cell 4’
subeode synbol s and synchroni sati on words per track turn varies dep '. ..
on the radius of .this turn of the informati n track. Thi s neans that- a*

spegi al neasure is 20 necessary to enabP& one of these signals to be
used as a tacho- signal for the present purpose. This will be explained

‘teference 10 fdad: inl Qec WNBEE U561 deSod BECLHR on t i rst
subgeﬂe synbol C & 5 o? antl nf or r?at | Ol"l: %I ktl nr%)ér&g(rj@a:rg%ébt alﬁiltsh%gagy red

t acho- si gnal . dmhas; ?Fpﬁmuwtﬂtg?hewe%v 64 SRPLAISA S OPMosBich EpgsesRonds
which differ f rom ttd]eharmuam;eaemnfsi‘mmoﬁ D1otiG. of.théheural 4 ARFE N6 rotltOOMN | N

Fig. 10 conprises g, Q?LUZE% L300 ¢ staﬁtan%g ted to the detector 51, which
upon the appearance of the first subco of an information bl ock on

the input 30% 22 supfie ewalsgspinpebiedoby H-’|h9 %ﬁﬁ%@r 51 argprlsevenplieh i nput
66 of this countertdbanrmoesatrses bamplplﬂnseogyr e&nunetmhea&eserﬁtﬁ{g Wi ch

is coupled to the notor esoetac e per
revol uti on of the ¥® eSB‘T‘“&% é?'r r ﬁ%ré]l)ipaﬁﬁg uf‘fuﬁ”gfaatﬁ utft §Yh]6%€?s§‘
connected to a mermemprbdieviceTAk Waactermpudted. 35From appd ilestdny thesei pylses 66

sets the counter t&azerﬂemn%%zensw@oﬁnpfabﬂortgﬁedwé&@n&?en@%neount of
the counter 63 is stored in a nenory 64 a remal ns stored therein until

the next coufft is at wbifh, ghg "P?F‘tanetrhan"é’“f‘E%Pat‘?eﬁﬂ“‘ﬁ eqyd FR BRI REri er .
Thi s nmeans that atstabyd iiaStienieddig smaimﬁqs 6de Cahidh BSrmespeandst tavitheh

d h f :
corresponds tot kexbgggﬁe tqjh:.c'p he ?5‘ CQL:‘Q:L%&‘ hggg mgg'g arﬂig& g%tcgso)]uuon

information trac el ng scanned 1ns
suppl i ed by the deitethif ingtagtcthe| s‘mapfﬁqreaS tsapaheAl\Dlgam ope twech in

anal ogy to the ANDma&@ce5§zl @och &vsss Q26 Qthebde el £of |5!.Fhrfe| p1%dd as soon
as a read-in,cycle of gg maﬁtio 43 £ é:lm_aset m nat ed s éwglthls
i nstant these pul s Hesdip 8pcsouﬁ‘l'.‘ 7% gekecHimat & GPSBS AoMBETS the
i nstant 10 at wihiecheadnén cyohe off thehmencrguddvire @2 beetaetedequal to the
count stored in the megmEy G Rl BYss MRCenb¥lifdh e CHIYCHRL 2E S d QuidiQe
symbol of each information block is used for obtaining the
desired tacho-signal the accuracy of this embodiment is limited.
20 However, this accuracy can simply be increased. For example,
the pulses supplied by the detector 51 may be applied to a
frequency multiplier. In addition to the pulses supplied by
the detector 51 the pulses supplied by this frequency multiplier
then also comprise pulses obtained by interpolation. By
25 connecting the output of this frequency multiplier to the counter
63 a tacho-signal is obtained whose accuracy is increased by
a factor equal to the frequency-multiplication factor. '
-Another p0351b111ty of increasing the accuracy of the
tacho-signal is to employ another characteristic symbol in
30 the information blocks. TFor example, each subcode symbol in
an information block can be detecﬁed.by means of a separate
detector. Since each information block comprises 98 subcode
symbols, the puiseé supplied to the counter 63 by such a detector
. _yield a tacho-signal which is a factor 98 more accurate than the

35 tacho-signal obtained'by means of the arrangement shown in Fig. 10.
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i'nstant- at which the record carrier has nade al nost one revol ution. At thi:Ef
I NSt g, t'he conparator 65 supplies a logic one to the AND-gate 52, so that

1P \yomthe detector 51 are applied 15 = to the flip-flop 54 and the- |
AND-yat & 28, as a result of which the r@ad-in cycle of the nmenory device 21
Is started. -Since in the present enbodinment only the first subcode synbol
of- each informati on bl ock is used f, oht ai ni ng the desired tacho-signal .
t he accur acy™8FeYAFs VERHUWF nEhft PPES? ﬁ?ﬁwﬁéﬁ.rei ct Ly ReVRateTERE 1 cur acy, -
can sinply befincreesiedon peFird byxamphe oft tiee pritagsnsutpgidwedibFighaodet echEr
51 may be appli u | phbhefe ; : b1 ] pul ses
supplied by ?Ee&ge%%c??%érn(%% s?%gxp%]l'lggés éﬂ;{ﬁ |1%d488§@ét¥:dstéfr@%%&g%§§-
nul tiplier tBeRETALSD sEBRlier st LyuPelas ATt BRYHCIAR FaittBepkAtaisaddn66, By 25
connecti g t kRiolhpitds ehat Bhe meboguap Peritd ttopldeRbrdidihd@neltabey 63 a
t acho- si gnal 'Lr.s cgbct,aa\i geﬂ%o\zi@ose ilccura%yvigti.ncrease by.a factor equal to
the frequency. iPFYE PEAI 8nY ACtD P TSP HE OB PEEF N 1 i t5P¥8Y ¥ °ncr easi ng t he
accuracy of bhetheaesroofigmathd-generagemivbjcnsoriides chalestléty oxfi c synbol in
30 the 'nEQIJEBtb&nr@\'rcﬁ%I@on of A¥le £2RWB! QrreaChesukeagResyyhel in an -
I nformati on hl ock ¢can be detected by lg@ans of a separate detector. Si nce

each i nf or mat-f APSBIYEK EX HTPETHEE B RUBERAF SYRATHR SymPREP BEFEL & upplied to
t he countier 68tue¢nswwohcensdeteicorachpedabeaaticacihdses qrial thehkainties 68 f act or 98
nore accur at n - S] = ' a f the

ar r angenent g’ﬁ%\%ﬁ ?énﬂgﬁelﬁe.‘}oqgt%g k%rlglév%?t‘@%%kﬁ??m“é% §§pagssi ble with
respect to tHBlGeLsmi#%) 2afh store the correspongding, cpunfofintthenmeery od by means
of the arranggnent shown in.Fig. 10 In the arrangenent shown in Fig. 10 it

I s assuned t hat e_tacho- ner at or_suppl.i.es_onl ul per .tevolution to
the terninal 66, tI\?\/n"lnél ?Feﬁﬁg&t“%a%at%h“éan g%”d?f‘ﬁ?g aﬁér%?aﬁfelc?r E%Ietg‘grm ning the
nunber ofis subelpddmentshetayni. s dhsparghenlagvad wegapdspee otkanizatdwever, by the
use of a tachp-GRNALAL Bfc1ehi 43 BPRE SRS s8add Yol EdenRhe P W€ FoPET
revolution of phe record carrier (for exag;g’l_e, 4) it 1S possjble to

deter ni ne t hEdHuAber® SY1deahcDdE PAbYt SOBLRIFHTHEG o552 ¥ two

consecuti ve Facleaageer at ahe purkswpements shamc Onifigs. 63and 10 it is

not necessary to utilize information blocks comprising 98 frames

20 Fg, but it is also possible to use information blocks comprising an

arbitrary number of frames F ‘The embodiments shown are all

based on the signal format p: the Compacf Disc Digital Audio
System. It will be evident that the scope of the invention
is not limited to its use in this system,
25 Furthermore; it is to be noted that the time expansion used
in the apparatus in accordance with the invention should only be
imposed on the information signal itself. The additional
information present in the recorded infprﬁation signal, such as the
subcode symbols and synchronisation words, need not be expanded per
30 se but may Be keyed out in advahce, i.e. prior to expansion. 1In '
this way it is possible to minimise the required storage capacity
of the memory device. Therefore, in the description and the
Claims the term datﬁ bits is to be understood to mean only those
information bits which are essential for a correct reproduction

35 of a recorded information signal; i.e. those information bits



QQQ store the corresponding count in the nenory 64. It will be ev{dert\ ¥hat
many variants are possible to the 15 enbodi nents shown. I n parl
.regards the organization of the read cyclas and the signals and | ogic
el enments used for this it i's evident that several possibilities are
avai | abl e. For exanple, in the arrangenents shown in Figs. 9 %99 %8VL§ IS
not_‘necessary t Quul lsha€1d AbeysEmtilynbdlapekiedcBRE IR OBTITAREE

buf Rt is also possibl.e to use i-nformation bl ocks conprising: an arbitrary
nuter of frames’lF3® F28Tis enbodi ments shown are all based on the si gna
format of the Conpact Disc Digital Audio System It wll be evident that
the scope of the inventionis not limted to its use in this system 25
Furthernore, it is to be noted that the tine expansion used in the
apparatus ig accordance with the invention should only be inposed on the
informati on signal itself. The additional information present in the
recorded information signal, such as the subcode synbols and
synchroni sati on words, need not be expanded per 30 se but may be keyed out
in advance, i.e. prior to expansion. In this way it is possible to
“mnimse the required storage capacity of the menory device. Therefore,
in the description and the Cains the termdata bits is to be.understood to
nmean only thgse information bits which are essential for a correct
‘reproduction 35 of a recorded information signal, i.e. those information
bits 26 which shoul d necessarily be applied to the signal -processing
device 31 in Fig. 5. 10 15 20 25 30 35

sand to derive the revolution period therefromby nmeans of a multiplse{ (4x)
Ao
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‘CLAI M5: 1. An apparatus for reading a disc-shaped record carrier witg:j
spiral information track provided with optically readable digitally code

fldrent i on, said digital information being recorded in the information =
tragk\as a streamof data bits of const ant spa
I ndepentently of the diameter of the track tur IIMB &mﬂ gma sequence,,
of detectable information blocks with a fixed nu s >which
apparatus is picoxided Wi th a radiation source for emtting a 10 - read™
beam an optlcq system for t:Bro ectlag sai ag eﬁ m as.a read spot on “He
record carrier, a def®&PPEH 3% stBnf 1678t ﬁﬁ AE* R TRFOrSPAE TS cont ai ned
in the read beaitwmfat epiredoirdomtdtdan iirebk tpmevided ovidhceptiically seaiahier si on

arrangenent foy;ganyes tdoBg Saksknlafis, nﬁydoelgﬁw ﬁl@oﬁﬁ%m Giad)f Or mation
signal, a 15 positjoning systemfor conttrolling the ra posi tion of

t he read5spot 6F°‘I‘}‘?§d ridc 89 165?‘?“5‘“&?‘” sFrkaas &y 96“*?9‘5?%14?‘r'%rb1§%)r?tfrol ling the
scanni ng speedcotstiahe spacdsldbiarfre@iency mdﬂnd‘éﬂtnbbﬁlﬁheadla&ée&t ric

i nformation si 0 d r uen I s.const ant

I ndependent |y g?a‘%hﬁeirr% 9’? s%glldn%";l rfligrgg 3 gélq(‘)’\éh‘l[e °ﬁ d(s)er?ef%%tlr ecord carrier,
wherein the seﬁvﬁﬂrﬁﬁ@n’ﬂ?ﬁksc‘ﬁﬁi‘rﬁlﬁ#‘ﬁb “PH’eerseérﬁﬂtﬁdné’rpee&lﬂs adapted to

control the scapﬁurraguwee&owdaswm: @bt adidc s&&%rf& laam&ﬂgtal on signal
of a constant fi [s s a factor gcrsr t han t he

0l ¢t oy desFPAS 6T #F SHISFAL iTre Eoh gefiscEireasts Redd Bamanen:
conprises a nemezd/ Sdemooettfeorectdrd strgiege avddtiectiva fysten furt déreeqivency of

the data bits @fe qafama@imcbmlhh@% bed 2ad Bash ated Qboputhesguently
supplying said data bits wt desired bit frequency, and wherein a

control unit i¥t9 &bf Fegerd ﬁé"b‘&ﬁt r"’ol°°ﬁ‘fﬁ'ts“Hb|aﬁ’@“@6‘B?ﬂtea°‘f GOPYRFEERE t i oni ng
30 system baid éhfemhiig anjouap-dlackrief idfoemsciannsizgabpat by one track
pitch at.insta et er S r the control
unit al so‘j bei ngg%g\gg+ﬁ‘% gseteﬁeéorqfeﬁqbt{rlgghﬁxﬁc@ef 6% tltigérsﬁ!génnaft € read-in
peri ods of thi 3esfeApety of sHiedreeswdr eArTien .t apdiangeonsrstemtfd so that as a

result of the ge@BLNThePtid BE&nning spee®iofl Bite irBésyaNBddraEr tinaikieand t he
read-in perlods of .the nero

to obtain an e ec¥r1c information 51gna1 of a desired bit

frequency which is constant 1ndependent1y of the radial scanning

20 position on the record carrier, wherein the servo-system for
controlling the scanning speed is adapted to control the
scanning speed so as to obtain an electric information signal
of a constant first bit frequency which is a factor n higher
than the ultimately desired bit frequency, the conversion

25 arrangement comprises a memory device for the storage with
the first bit frequency of the data bits of an information
block being read and for subsequently supplying said data bits
with the desired bit frequency, and wherein a control unit is
provided, the control unit being coupled to the positioning

30 system for effecting a jump-back of the scanning spot by one
track pitch at instants which are determined by said control
unit, the control unit also being coupled to the memory device
for determining the read-in periods of this memory, said control
unif being constructed so that as a result of the scanning pattern

35 of the information track and the read-in periods of the memory



28 devi ce det er mi ned by said control unit consecutive—i-nformation bl ocks
areread into the menory device in accordance with a cycle which is iy
determ ned by ‘the control unit and are subsequen”m' y said nenf
devi ce as a continuous sequence of informat?bn b E"mﬂmﬂ@mm appar g
as ;claimed.in Gaim1, wherein for a record carri®r % ntwh#chsthe number
|nforrrat|on bl OCA%S .rec ;:dlgamdi the quter. t'll” gfcotnge i:nj,orrrgtlon track iIs M
~the“factor nis a easetegré% ery EHAN RS “nﬁl bel necuarll ?nltneger Fhd

whenei n t he nenohipcks Jﬁ@edaﬁndcmthashvamemracdetvcmmhcqosdattcel whitht asefcleci ent

for the storage fi.hNAdatadinised By B@leNtbdehor rauﬂb%dostredamegaéﬁwf one
i nformati on bl ock. An ag paratus,as cl aine Claim rein for N

greater thin one®PR "‘?ﬂaﬁﬁrsfl& B d6KinS aed ﬁl"‘h'éﬁﬂ?‘i‘ o SeWEDRE I‘l’afv?"hfé’rﬁarl’é‘“
capacity whigh isloaks| east sufficient for the storing P data bits, and the
control unit is 4aid il oa-had) b diakdes d6tcamhne mgeiﬁqrwrgxsédes of
~each of these nenories apparatus as cl ainmed I'n any one of the
precedi ng O ai meSarimes éF‘nW*E'&E htth nymbar j 4ff dRfpxmpbienpblacks "teéE’t”f’re&eH‘ &het he
record carrier 2diteOffehi GLERE inBohinatdodleraclens i itBatfaotorc @dis adnrkadker ei n

the control unit_c SMapn Jd tlflcatlon code- ector or det ecting
the identificati®n gggd tﬁgtf Naﬁ lat ﬁlr\? e mt Ton™ gl ﬁéam‘r’?ad I n

cycle of therenaviceldasce camhltthewhstehmﬂ ag least @mﬁfmenhefore@'@r gtarase i er

are determ ned hyg hidacgPits!, 0F veithd thd RABEOLE dataVbidy bH@ndSinrddAGbL
I dentification codes. 5. An apparatus as clainmed in any one of the

Clains 1 to 3, vH@FEln each of the information bl ocks recorded on the
record carrier cdnprisdés sppdedtest ablcdabredi imiChgimad/ereird foodegredterei n

the control uni tafQTH 865 odoflol B8IAe {Mb: ARCR it A4 thdChvIBEY 30

and/ or end code, ‘and wherein the apparatus further rises a tacho-system
for definingim reAParifyi Bhicheis 38 Leasthenfiiciang fonr F‘i‘%r"“a’fmﬁngl daga hithg

i nstant and the g@ntikontivoll ifiteidnlaes cuberd eadkvidudligl deteimineetenory
device in the scangln after f tt}e record carrler in conformty with the

det ected begi nni g SHEFEE e these memorie
4, An apparatus as c1a1med in any one of the preceding Claims,

wherein each of the information blocks recorded on the record carrier
90 comprisesan individual identification code, and wherein the control
unit comprises an identification code-detector for detecting the
identification code of an applied information block and the read-in
cycle of the memory device and the scanning pattern on the record
carrier are determined by this control unit in conformity with the
75 detected identification codes.
5. An apparatus as claimed in any one of the Claims 1 to 3,
wherein each of the information blocks recorded on the record
carrier comprises a detectable beginning and/or end code, wherein
‘the control unit comprises a detector for detecting said beginning
30 and/or end code, and wherein the apparatus further comprises a
tacho-system for defining a revolution period of the record carrier
at any scanning instant and the control unit determines the read-in
cyéle of the memory device in the scanning pattern of the record
carrier in conformity with the detected beginning and/or end codes.

35 of the information blocks and the revolution period defined by the



'35 of the information blocks and the revol ution period definéd by the \qu’t
tachQ system 6. “An apparatus as clained in Claim5 wherein the T,
syst em conprises a tacho-generator whi c L
Pcarrier drive, which generator i% const g iﬂjglﬁﬁ’mjdurl ng every
tion of the_record carrier a nunber of t is at |east

equal to the nunmb of information bl ocks or- subbl ocks in the outer turn of
t he i nformati ont? 8c?<ysz§§mUnanb| guously defined by a begi nning and/or -end ™

code. 7. An6appar£at uppaxated asnelcined ChaGlmis, 5,wWhisereiin ﬁﬂeetaaxohwsstyst e
10 conpri Sgozn Q;éeasCQO:aQﬁgﬁgre%fePJtoWrﬁQ?' e QQ&E'eﬁd:J @nd Q%CSF&QEQ&QV rier
drive and which Sr .every revolution of the record carrier supplies a

limited nunber #FivEachdshAeBREAtRLS KENTEIEALRdS bR SURP U AYHEE eRFSri ses a
det ector ; whi chréwlGeisal fl the dkerd @aYEiexi HmuabéndYeraRBbpuleés GRIGCT i Ng an

unanbi gugus Synbo' t\,\‘t'ea.st‘:'| O%%Wtso %ée numb éft nqgé %ngn bRcez ! QI' OsrugF{c{c%Q

bl ock, and the taé os Stemi s construct 5 determ ne erevo i on
per i od of the rewhel MFH@F“W fee rio foxfmat fan ttamapmnse%lsanelslnrhe det ect ed

synmbol s at any g&mRed g Ub%tg&mmg&nd/or Al @eraratus for reading a
di sc-shaped recgrd carrier truted nd, arr.an dt‘% o%ﬁrate-
substantially a& hereﬁ%ﬁ%ﬁaﬁfé“%@cﬂaﬁﬁ 3iR 4 BRFS IR S-SR i n

Figures g to 7 odmprh&saecmtpafganagamawhmgs:.s Qoupled. ¥An theparatdrsaasiee!| ai ned
in daimg, m)daélvsda&uaﬁia.nhm'ngye@%gmeen,stmst.Oertf;i@%gamegawlteb reference

to and as shown i n é:; he acconpanyi ng draw ngs.
30 35 supplies a limite number of tacho-pulses and the tacho-system

further comprises a detector, which is coupled to the conversion
’ arrangement, for detecting an unambiguous symbol which occurs
15 | at least once per information block, and the tacho-system is
constructed to determine the revolution period of the record
carrier by means of the taého-pﬁlses and the detected symbols
at any scanning instant. |
8. An apparatus for reading a disc-shaped record carrier,
20 ' constructed and arranged to operate substantially as hereigﬁefore
described with reference to and as shown in Figures 1 to 7 of
- the accompanyiﬁg drawings.
9. An apparatus as claimed in Claim 9, modified substantially
as hereinbefore described with reference to and as shown in

25§ Figure 8, 9 or 10 of the accompénying drawings.
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