
0044073                  2 Description
higher efficiency. The present invention fulfills this need. This invention
relates generally to systems       The present invention is embodied in a
for storing digital information, and, more par-   system for recording and
playing back digital ticularly, to video disc systems for storing digital
5    information on a record medium, in which the information in a
pulse-length modulation for-     information is stored in a succession of
spaced mat.                                              marks of
discretely-variable lengths. The length Video disc systems are becoming
widely          of each mark is representative of a separate one used for
storing digital information with a high  of a succession of multi-bit
binary code blocks. recording efficiency. The information is or-  10   In
accordance with the invention, the spaces be- dinarily recorded on the disc
as a succession     tweuccessive marks also have discretely- of spaced
marks arranged in a plurality of sub-   [err]      lengths representative
of separate stantially circular and concentric recording      bloc  in the
succession of code blocks. Digital tracks, for example, a spiral pattern.
One par-   information is thereby recorded on the record ticularly
efficient system  has recorded the   15   medium with a yet higher
recording efficiency. digital information in a pulse-length modu-
More particularly, the present invention has lation format, in which each
of the successive    particular utility in a video disc system in which
spaced marks has a discretely-variable length     a video signal is
recorded on a disc-shaped representative of a separate, multi-bit code
record in a succession of substantially circular block. The spacing between
successive marks,   20   and concentric recording tracks. The recording or
alternatively the spacing between the begin-   apparatus functions
initially to digitize the video ning edges of successive marks, is
ordinarily     signal and to compress the digitized signal, maintained
constant                               using known data compression
techniques. The The combination of modulated length of          digitized
signal is then arranged in a succession marks and spaces on a video disc
system is  25   of code blocks of the same or mixed lengths, known from
document DE-A-2 343 017.              and a binary modulation signal is
formed having However, in this known system binary coding of    transitions
in state determined in accordance the signal is not employed and no
relationship    with the successive code blocks. Each code block exists
between the recording format of marks      includes four binary bits, and
the successive and spaces, and the bit count of data blocks into   30
states of the modulation signal have sixteen which the binary signal is
coded. Moreover, the   possible discrete durations. lengths of marks and
spaces in the known            The modulation signal is coupled to a light
system are not varied in discrete steps.          intensity modulator,
which modulates the inten- The video disc can include a glass substrate,
sity of a writing beam such that the intensity is with a thin, metallic
recording layer overlaying   35   alternately greater than and less than a
pre- it, and apparatus for recording the digital       determined threshold
for time durations corre- information on the disc ordinarily focuses a
writ-  sponding to the succession of multi-bit code ing beam of light onto
the disc, as the disc is   blocks. The intensity-modulated beam  is fo-
rotated at a uniform rate, with the intensity of  cused onto the record, as
the record is rotated the beam being modulated in accordance with   40   at
a prescribed rate, to form corresponding the digital information to be
recorded. When the  microscopic pits or marks in a prescribed intensity
exceeds a predetermined threshold, a    pattern. Using conventional
techniques, the non-reflective pit or mark is formed in the       record
can then be used to produce video disc recording layer, whereas when the
intensity       replicas. does not exceed the threshold, the recording   45
The recorded digital information is played layer is not affected. Thus, the
lengths of the   back from disc replicas by scanning the success-
successive, spaced marks correspond to the        ive tracks with a reading
beam of light having a time duration the intensity of the focused beam
substantially uniform intensity. This produces a exceeds this threshold.
reflected (or transmitted) beam having an inten- The recorded digital
information is recovered   so   sity modulated by the recorded pattern of
from replicas of the recorded video disc by scan-  alternating marks and
spaces. The playback ning it with a reading beam of light having a uni-
apparatus measures -the time durations of the form  intensity, to produce a
reflected beam      successive marks and spaces and determines having an
intensity modulated by the recorded     the particular code blocks each
represents. After pattern of spaced marks. The length of time the   55
de-compressing the succession of detected intensity of the reflected beam
exceeds a pre-    code blocks, the original analog video signal can
determined level is then measured to deter-       be re-created. mine the
length of the corresponding mark and        Each of the successive
recording tracks is thus the particular binary code block it rep-     used
to record a separate video frame. Since the resents.
60   special pulse-length modulation format results Although this prior
pulse-length modulation     in a recorded pattern of marks and spaces
technique has proven effective in recording       having a variable length,
however, it is usually digital information with a relatively high record-
the case that less than an entire track is ing efficiency, there is still a
need for a system  required to record each video frame. When this for
recording digital information with an even   65   occurs, the remainder of
the track is occupied 2    



3                  0044073                        4 by alternating marks
and spaces representative    digital signal. This digital signal is coupled
over of a prescribed filler code.                      lines 25 to a
formatter 27, for removal of Other aspects and advantages of the present
vertical and horizontal sync signals, com- invention will become apparent
from the follow-   pression of the digital information, and format- ing
description, taken in conjunction with the    5    ting of the compressed
data into successive accompanying drawings, which disclose, by
four-bit code blocks. These successive code way of example, the principles
of the invention.  . blocks are transferred over lines 29 to a suit- The
accompanying drawings illustrate the        able storage buffer 31, which
outputs the invention. In such drawings:                      blocks, one
by one over lines 33, to a MARK FIG. 1 is a simplified block diagram of re-
to   pulse-width modulator 35 and a SPACE pulse- cording apparatus in
accordance with the pres-    width modulator 37. The two pulse-width ant
invention, for recording a digitized video    modulators operate, in an
alternating fashion, to signal on a video disc, in a special pulse-length
produce  output pulses  having  discretely- modulation format;
variable time durations corresponding to the FIG. 2 is a simplified block
diagram of play-  15   particular code blocks applied to their respec- back
apparatus in accordance with the present     tive input terminals. The
buffer 31 must have invention, for recovering the digitized video
sufficient storage capacity to store a predeter- signal stored on the video
disc in the special    mined number of 4-bit code blocks, since the
pulse-length modulation format;                   blocks are input at a
substantially uniform rate FIG. 3 is a schematic diagram illustrating the
20   but are output at a variable rate determined by format of the data on
the video disc; and         the particular information the code blocks con-
FIG. 4 is a table showing the prescribed        tain. lengths for the
successive marks (and spaces)        FIG. 4 is a table showing one suitable
rela- corresponding to each of the plurality of pos-    tionship between
the sixteen possible 4-bit sible 4-bit code blocks being recorded.     25
code blocks and the time durations for the Referring now to the drawings,
and particu-     corresponding pulses output by the two pulse- larly to
FIG. 1, there is shown recording appar-  width modulators 35 and 37. It
will be observed atus for recording a digitized video signal on a  that the
possible pulse lengths vary in uniform disc-shaped record 11. The apparatus
includes      steps between a minimum length of 1.OL and a a writing laser
13 for producing a writing beam    30    maximum length of 2.5L. of light
15 having a substantially uniform inten-    The recording apparatus of FIG.
1 further sity, and an intensity modulator 17 for modu-     includes a
combiner device 39 for producing the lating the intensity of the beam in
accordance    modulation signal coupled over line 41 to the with a digital
modulation signal to be recorded.  intensity modulator 17, in accordance
with the The apparatus further includes a radially-   35   successive
pulse-length  modulated  pulses movably objective lens (not shown) for
focus-     received over lines 43 and 45 from the MARK ing the
intensity-modulated beam  onto the        and SPACE modulators 35 and 37,
respec- record, and a spindle motor 19 for rotating the   tively. The
combiner also controls the timing of record at a prescribed, uniform rate
(e.g., 1800  the MARK and SPACE modulators by providing r.p.m.). The
focused beam thereby forms a suc-   40    ENABLE signals over lines 47 and
49, respec- cession of substantially circular and concentric  tively,
initiating operation of each modulator im- recording tracks in the record.
mediately after the previous output pulse from The record 11 includes a
glass substrate with   the other modulator has terminated. The a metallic
recording layer overlaying it, and the  modulation signal output by the
combiner on focused beam forms a microscopic pit in the   45   line 41 is
in a logical "one" state whenever the recording layer whenever its
intensity exceeds a  MARK modulator 35 outputs a pulse, and in the
predetermined threshold. The intensity is modu-   logical "zero" state
whenever the SPACE modu- lated to be alternately greater and less than this
lator 37 outputs a pulse. The desired pattern of threshold, in accordance
with the digital modu-   alternating marks and spaces, representative of
lation signal to be recorded, so that a corre-   50   the successive
four-bit code blocks, is thereby sponding succession of spaced pits or
marks is    formed in the record 11. formed in the record.
In one embodiment, each of the successive In accordance  with  the
invention, the         recording tracks in the record 11 records the
digitized video signal is recorded in the record  digital information for a
single video frame. As 11 in a special pulse-length modulation format,   55
shown in FIG. 3, each track includes N sectors, in which both the
successive marks and the        and each sector includes a header portion,
a spaces between successive marks have dis-         data portion, and a
filler portion of variable cretely-variable lengths representative of a
suc-  length. A fixed amount of data is included in cession of multi-bit
binary code blocks. Digital  each data portion, but since each mark and
information is thereby recorded on the record   60   space are variable in
length, the length of the with an improved recording efficiency.
entire data portion is likewise variable. The More particularly, the
recording apparatus of  filler portion is therefore usually necessary. In
FIG. 1 includes an analog-to-digital converter    one embodiment, the
filler code comprises a 21, for sampling a baseband video signal input
special sequence of marks and spaces that can on line 23 and converting it
to a corresponding    65   be used in calibrating apparatus for playing
back 3    



the recorded information. Both the header and     conveniently include a
linear ramp generator filler portions of each sector are generated by
that is initiated and terminated by the detected the formatter 27 (FIG. 1),
which includes         edges of each mark (or space), along with an
registers for storing data representative of the  analog-to-digital
converter for converting the current frame and sector number and of the
par-    5    peak value of the ramp to the corresponding ticular location
in the sector currently being     four-bit code block. The apparatus
further recorded.                                         includes a
decoder 69 for interleaving the suc- FIG. 3 depicts the header portion of
each       cessive four-bit code blocks supplied on lines sector to include
a synchronizing code, a sector  71 and 73 from the MARK and SPACE de-
address code, an identification code indicating    10   modulators 65 and
67, respectively. the character of the data (e.g., video, audio,       The
sequence of code blocks is coupled over etc.), a normal/complement code,
and spares       lines 75 from the decoder 69 to a buffer and de- for
permitting expansion of any of the previous   formatter device 77, which
de-compresses the codes. The normal/complement code is used as      data
using conventional techniques, converting a special means for minimizing
the length of the    is   it back to substantially its original digital
format. data in each sector. As. previously mentioned,    Additionally, the
deformatter inserts conven- each sector includes a fixed amount of data,
but  tional digitized vertical and horizontal sync is variable in length,
in accordance with the par-  signals into the decompressed video data. The
ticular code blocks being recorded. If it is deter-  deformatter then
produces a real-time digital mined by the formatter 27 (FIG. 1) that the
20   video signal for coupling over lines 79 to a required track length to
record a particular      digital-to-analog converter 81, which recon-
sector of data exceeds a predetermined average    structs the original
analog baseband video value, then the formatter outputs the com-
signal for output on line 83. The buffer and de- plement of each code block
for recording          formatter device 77 must include sufficient instead,
and modifies the normal/complement   25   memory capacity to store a
predetermined por- code in the corresponding header, accordingly.    tion
of the successive incoming code blocks, In this manner, the maximum  track
length         which are received from the decoder 69 at a required to
store the data in any sector corre-   variable rate determined by the
particular sponds to the recording of marks and spaces       information
the codeblocks contain, while the that are all of average length, i.e.,
that corre-   30   information is being outputted in a substan- spond to
the code blocks "0111" or "1000".        tially real-time fashion. FIG. 3
also depicts the format of the data por-   It will be appreciated from the
foregoing de- tion of each sector. It will be observed that the  scription
that the present invention provides an data includes M successive boxels,
each pre-      improved system for recording and playing back ceded by a
special supermark code, for syn-   35   digital information on a
disc-shaped record. The chronization and re-initialization. In one embodi-
information is stored in a succession of spaced ment, each boxel
corresponds to an 8 x 8 matrix   marks, with the lengths of both the marks
and derived from a segment of the video frame.        the spaces between
successive marks being FIG. 2 depicts apparatus for playing back a
discretely variable in accordance with a suc- video disc replica 51 of the
recorded record 11   40   cession of multi-bit code blocks. The digital of
FIG. 1. The apparatus includes a reading laser   .    information is
thereby stored with an improved 53 for producing a reading beam of light 55
recording efficiency. having a substantially uniform intensity. This beam
is focused onto the disc 51 by a radially-   Claims movable lens (not
shown) as the disc is rotated   45 at a uniform rate by a spindle motor 57.
This        1. A method for recording digital information produces a
reflected beam 59 that is modu-        on a record medium, the digital
information lated in intensity in accordance with the         being derived
from a succession of binary bits, recorded pattern of marks on the disc.
The        characterized in the grouping the binary bits into apparatus
then detects the modulated beam    50    a succession of code blocks, each
code block and measures the lengths of the successive        representing a
prescribed number of binary bits; pulse-length modulated marks and spaces,
to       and recording the succession of code blocks on determine the
corresponding 4-bit code blocks     the record medium as a corresponding
suc- they represent. The original baseband video       cession of
alternating marks and spaces, the signal is thereafter reconstructed.
55   lengths of each of the successive marks and More particularly, the
playback apparatus of    spaces being discretely variable in accordance
FIG. 2 includes a detector 61 for detecting the   with separate blocks in
the succession of code modulated intensity of the reflected beam 59
blocks whereby the digital information  is and producing a corresponding
electrical signal.  recorded on the record medium with high ef- This signal
is coupled over line 63 to a MARK   60   ficiency. pulse-width demodulator
65 and a SPACE               2. A method as defined in claim 1, charac-
pulse-width demodulator 67, which measure         terized in that the code
blocks formed in group- the lengths of the successive marks and spaces,
ing the binary bits include each the same respectively, and determine the
particular code   number of binary bits. blocks they represent Each
demodulator can   65      3. A system for recording digital information 4
5       .          0044073                        6 



the recorded information. Both the header and     conveniently include a
linear ramp generator filler portions of each sector are generated by
that is initiated and terminated by the detected the formatter 27 (FIG. 1),
which includes         edges of each mark (or space), along with an
registers for storing data representative of the   analog-to-digital
converter for converting the current frame and sector number and of the
par-    5    peak value of the ramp to the corresponding ticular location
in the sector currently being     four-bit code block. The apparatus
further recorded.                                          includes a
decoder 69 for interleaving the suc- FIG. 3 depicts the header portion of
each       cessive four-bit code blocks supplied on lines sector to include
a synchronizing code, a sector   71 and 73 from the MARK and SPACE de-
address code, an identification code indicating    to    modulators 65 and
67, respectively. the character of the data (e.g., video, audio,       The
sequence of code blocks is coupled over etc.), a normal/complement code,
and spares        lines 75 from the decoder 69 to a buffer and de- for
permitting expansion of any of the previous    formatter device 77, which
de-compresses the codes. The normal/complement code is used as       data
using conventional techniques, converting a special means for minimizing
the length of the    15   it back to substantially its original digital
format. data in each sector. As previously mentioned,      Additionally,
the deformatter inserts conven- each sector includes a fixed amount of
data, but   tional digitized vertical and horizontal sync is variable in
length, in accordance with the par-  signals into the decompressed video
data. The ticular code blocks being recorded. If it is deter-  deformatter
then produces a real-time digital mined by the formatter 27 (FIG. 1) that
the    20   video signal for coupling over lines 79 to a required track
length to record a particular       digital-to-analog converter 81, which
recon- sector of data exceeds a predetermined average     structs the
original analog baseband video value, then the formatter outputs the com-
signal for output on line 83. The buffer and de- plement of each code block
for recording           formatter device 77 must include sufficient
instead, and modifies the normal/complement   25    memory capacity to
store a predetermined por- code in the corresponding header, accordingly.
tion of the successive incoming code blocks, In this manner, the maximum
track length          which are received from the decoder 69 at a required
to store the data in any sector corre-    variable rate determined by the
particular sponds to the recording of marks and spaces        information
the codeblocks contain, while the that are all of average length, i.e.,
that corre-   30   information is being outputted in a substan- spond to
the code blocks 'O11 1" or "1 000".      tially real-time fashion. FIG. 3
also depicts the format of the data por-   It will be appreciated from the
foregoing de- tion of each sector. It will be observed that the  scription
that the present invention provides an data includes M successive boxels,
each pre-       improved system for recording and playing back ceded by a
special supermark code, for syn-   35   digital information on a
disc-shaped record. The chronization and re-initialization. In one embodi-
information is stored in a succession of spaced ment, each boxel
corresponds to an 8 x 8 matrix    marks, with the lengths of both the marks
and derived from a segment of the video frame.        the spaces between
successive marks being FIG. 2 depicts apparatus for playing back a
discretely variable in accordance with a suc- video disc replica 51 of the
recorded record 11   40    cession of multi-bit code blocks. The digital of
FIG. 1. The apparatus includes a reading laser   .    information is
thereby stored with an improved 53 for producing a reading beam of light 55
recording efficiency. having a substantially uniform intensity. This beam
is focused onto the disc 51 by a radially-    Claims movable lens (not
shown) as the disc is rotated   45 at a uniform rate by a spindle motor 57.
This        1. A method for recording digital information produces a
reflected beam 59 that is modu-         on a record medium, the digital
information lated in intensity in accordance with the          being
derived from a succession of binary bits, recorded pattern of marks on the
disc. The         characterized in the grouping the binary bits into
apparatus then detects the modulated beam    50    a succession of code
blocks, each code block and measures the lengths of the successive
representing a prescribed number of binary bits; pulse-length modulated
marks and spaces, to        and recording the succession of code blocks on
determine the corresponding 4-bit code blocks      the record medium  as a
corresponding suc- they represent. The original baseband video
cession of alternating marks and spaces, the signal is thereafter
reconstructed.         55   lengths of each of the successive marks and
More particularly, the playback apparatus of    spaces being discretely
variable in accordance FIG. 2 includes a detector 61 for detecting the
with separate blocks in the succession of code modulated intensity of the
reflected beam 59       blocks whereby the digital information  is and
producing a corresponding electrical signal.  recorded on the record medium
with high ef- This signal is coupled over line 63 to a MARK   60
ficiency. pulse-width demodulator 65 and a SPACE               2. A method
as defined in claim 1, charac- pulse-width demodulator 67, which measure
terized in that the code blocks formed in group- the lengths of the
successive marks and spaces,   ing the binary bits include each the same
respectively, and determine the particular code    number of binary bits.
blocks they represent. Each demodulator can   65     3. A system for
recording digital information 4    7                  0044073
8 



In the form of a succession of binary coded       Revendications blocks
each representing a prescribed number of binary bits, on a record medium in
the form of    1. Procdd6  pour l'enregistrerent d'unes a succession of
spaced marks, the lengths of the  information numirique sur un support
d'en- successive marks being discretely modulated in    5    registrement,
r'information  numerique 6tant accordance with first alternate ones of said
ddrive d'une succession de bits, caract6risd par blocks, characterized in
that there are provided  Ia groupemont des bits en une succession de means
for modulating the lengths of the spaces    blocs codes, chaque bloc cod6
reprdsentant un between the successive marks, in accordance       nombre
prescrit de bits; et l'enregistrement de with second alternate ones of said
blocks,  10   la succession des blocs codes sur le support whereby each of
the successive marks and          d'enregistrement sous une forme d'une
succes- spaceshas a length representative of a separate   sion
correspondente de marques et espaces code block and the digital information
is         altern6s, les longueurs de chacun des marques recorded on the
record medium with an in-         et espaces successifs 6tant variables de
creased efficiency.                          15   manibre distincte selon
des blocs sipares doans 4. Playback apparatus for recovering digital   la
succession des blocs cod6s, ainsi l'informa- information stored on a record
medium, the        tion numerique est enregistr6e sur le support
information being stored in a succession of       d'enregistrement A une
haute efficacit&. spaced marks, each mark and each space              2.
ProcedA selon la revendication 1 carac- between successive marks having a
discretely-   20   teris6 en ce qua les blocs codes form6s en variable
length representative of a separate      groupant les bits comprennent
chacun to mime binary code clock representing a prescribed       nombre de
bits. number of binary bits, characterized by means        3. Systbme pour
1'enregistrement d'une in- for scanning the record medium to produce a
formation num6rique sous Ia forms d'une suc- playback signal that varies in
accordance with   25   cession de blocs cod6s binaires, chacun reprA- the
stored pattern of spaces and marks: and       sentant un nombre prescrit de
bits, sur un sup- detection means responsive to the playback        port
d'enregistrement sous la forms d'une suc- signal for detecting the lengths
of the suc-      cession de marques espac6es, les longueurs cessive marks
and spaces and for providing an     des marques successives 6tant modul6es
de output signal representative of the particular   30   manidre distincte
selon une premiere quantitA code block to which each corresponds.
des blocs, caracteris6 en ce qu'on prdvoit un 5. A disc-shaped record
medium for storing      moyan pour modular les longueurs des espaces
digital information in a succession of substan-   entre les marques
successives, selon des tially circular and concentric recording tracks,
seconds blocs, chacun des marques at espaces whereip each recording track
includes a suc-   35   successifs ayant une longueur representative cession
of. alternating marks and spaces, the     d'un bloc code separh et
l'information num6- lengths of the successive marks and spaces        rique
est enregistr6e sur Is support d'en- being modulated in accordance with the
in-        registrement A une efficacitd accrue. formation to be recorded,
characterized in that      4. Dispositif de restitution de ['information
the digital information is derived from a suc-   40   numdrique stock6e sur
un support d'enregistre- cession of multi-bit binary code blocks con-
ment l'information 6tant stock6e dans une suc- verted to corresponding
output pulses having      cession de marques espacdes, chaque marque
discretely-variable time durations, wherein the   et chaque espace entre
les marques succes- lengths of the successive marks and spaces are    sives
ayant une longueur variable de manidre modulated in discrete steps in
accordance with   46   distincte representative d'une bloc code bi- the
discrete lengths of corresponding ones of     naire separA representant un
nombre prescrit said putput pulses.                               des bits,
caracterisd par un moyen pour explorer 6. A disc-shaped record medium as
defined       Is support d'enregistrement pour produire un in Claim 5,
wherein each code block of the        signal de restitution qui varie selon
le motif digital information includes four binary bits,   50   stocks
d'espaces et de marques; et un moyen characterized in that each mark and
each space    de detection repondant au signal de restitution between
successive marks has one of sixteen       pour detecter les longueurs des
marques et des possible discrete lengths, representative of the  espaces
successifs et pour produire un signal de corresponding four-bit code block.
sortie representatif du bloc code particulier 7. A disc-shaped record
medium as defined   65   auquel chacun correspond. in Claim 5, wherein each
recording track stores      5. Support d'enregistrement en forme de dis- a
prescribed amount of digital information,       que pour stocker une
information numdrique is;-    characterized in that in case that less than
an    dans une succession do pistes sensiblemert cir- entire track is
required to record the prescribed  culaires et concentriques
d'enregistrement, ou amount of information, the remainder of the   60
chaque piste d'enregistrement comprend une track is occupied by alternating
marks and        succession de marques et d'espaces alternes, spaces of
predetermined lengths.                  les longueurs des marques at
espaces successifs    >             ' ~     ~    ~ ~~~9 , 0044-073
10              \: etant modul6s selon linformation a enregistrer,
zwischen aufeinanderfolgenden Zeichen ge- caract6ris6 en co quo
l'information numerique    m8B zweiten abwechselnden Bl6cken moduliert est
d6riveo d'une succession de blocs cod6s      werden, so daB jeder der
aufeinandeifolgenden binaires. multi-bits convertis en  impulsion
Zeichen und Pausen eine Lange aufweist, die 



correspondante de sortie ayant des dur6es   5    oinen bestimmten Codeblock
darstellt, und daB K    variables de manilre distincte dans 1s temps, leg
die digitale Information auf dem  Aufzeich- longueurs des marques et
espaces successifs      nungsmedium mit verbessertem Wirkungsgrad 6tant
modulees par 6tapes distinctes solon les   aufgezeichnot wird. longusurs
distinctes des impulsions correspon-     4. Wiedergabeeinrichtung zur
Wiederher- dantes de sortie.                          to   stellung
digitaler, auf sinem  Aufzeichnungs- 6. Support d'enregistrement en forms
de       medium gespeilow   It rmtion. wobei diese disque solon la
revendication 5 od chaque bloc   als Folge von . I      gogenseitigem Ab-
code de l'information numerique comprend         stand (Pause) a0ufgiichnet
ist, und jedes quatre bits, caract6ris6 en ce quo chaque        Zeichen und
jode Pause zwischen aufeinander- marquo et chaque espace entre des marques
Y5   folgenden Zeichen sine schrittweise variable successives a  'une parmi
seize longueurs        Lange aufweist, die einen bestimmten biniren
distinctes possibles, representatives du bloc    Codeblock darstellt, der
eine bestimmte Anzahl cod6 a quatre bits correspondants.               von
bingren Bits enthilt, gekennzeichnet durch 7. Support d'enregistrement en
form. de dis-  Vorrichtungen zur Abtastung des Aufzeich- quo salon la
revendication 5 ou dans chaque   20   nungsmediums, um ein Wiedergabesignal
zu er- piste d'enregistrement est stockee une quan-     zeugen, des sich
entsprechend dem  aufge- tite prescrite de l'information num6rique, carac-
zeichneten Muster von Pausen und Zeichen terise en co quo dans le cas oO il
faut moins    andert, und durch Detektionsvorrichtungen, die d'une piste
entiere pour enregistrer la quantit6  auf des Wiedergabesignal reagieren,
urn die prescrite de l'information, le rsstant de la piste  25    Lingen
der aufeinanderfolgenden Zeichen und est occup6 par des marques et espaces
al-        Pausen zu bestimmen und ein Ausgangssignal zu ternds de
longueurs predeterminees.              erzeugen, das don bestimmten
Codeblock dar- stellt, welcher jeweils dargestellt wird. Patentanspruche
5. Ein plattenformiges Aufzeichnungsme- 30    dium zur Speicherung
digitaler Information in 1. Verfahren zum Aufzeichnen digitaler In-
einer Folge von im wesentlichn kreisf6rmigen formation auf einem
Aufzeichnungsmedium,        und konzentrischen Aufzeichnungsspuren, wo-
woboi die digitale Information aus einer Folge   bei jede Aufzeichnungsspur
eine Folge von von binaren Bits abgeleitet wird, dadurch ge-
abwechselnden Zeichen und Pausen enthilt kennzeichnet,
35    und die Lingen der aufeinanderfolgenden daB die binaren Bits in sine
Folge von Code-  Zeichen und Pausen entsprechend der aufzu- blocken
gruppiert werden, wobei jeder Code-      zeichnenden Information moduliert
sind, da- block eine bestimmte Anzahl von biniren Bits     durch
gekennzeichnet, daB  die  digitalen darstellt, und daB die Folge von
Codebl6cken     Information aus einer Folge von Multi-Bit Binar- auf einem
Aufzeichnungsmedium als sine ant-  40    codeblocken  abgeleitet wird, die
zu ent- sprechende Folge von abwechselnden Zeichen       sprechenden
Ausgangsimpulsen mit schritt- und Pausen aufgezeichnet wird, woboi die
weise variablen Zeitdauern umgesetzt wurden, Lingen jeder der
aufeinanderfolgenden Zeichen    wobei die Langen der aufeinanderfolgenden
und Pausen schrittweise variabel ist, ent-       Zeichen und Pausen in
diskreten Schritten ent- sprechend den getrennten Blocken in der Folge  45
sprechend den diskreten Langen der ent- von Codebl6cken, so da% die
digitale Informa-    sprechenden Ausgangsimpulse moduliert sind. tion auf
dem Aufzeichnungsmedium mit hohem         6. Plattenf~rmiges
Auszeichnungsmedium Wirkungsgrad aufgezeichnet wird.                 nach
Anspruch 5, bei dem jeder Codeblock der 2. Verfahren nach Anspruch 1,
dadurch go-     digitalen Information vier binare Bits enthilt, da-
kennzeichnet, daB die bei der Gruppierung der  50    durch gekennzeichnet,
daB jedes Zeichen und binaren Bits gebildeten Codeblocke jeweils die  jede
Pause zwischen  aufeinanderfolgenden gleiche Anzahl von binaren Bits
enthalten.      Zeichen eine von sechzehn moglichen dis- 3. System  zur
Aufzeichnung digitaler In-     kreten Langen aufweist, die den entsprechen-
formation in Form einer Folge von binaren        den Vier-8it-Codeblock
darstellt. codierten Bldcken, die jeweils eine bestimmte  s5  7.
Plattenformiges Aufzeichnungsmedium Anzahl von biniren Bits darstellen, auf
einem    nach Anspruch 5, bei dem jade Aufzeichnungs- Aufzeichnungsmedium
in Form einer Folge von      spur eine bestimmte Menge digitaler Informs-
Zeichen mit gegenseitigem Abstand, woboei die   tion speichert, dadurch
gekennzeichnet, daB fOr Langen  der aufeinanderfolgenden  Zeichen
den Fall, daB weniger als oine ganze Spur zur schrittweise moduliert
werden, entsprechend   60    Aufzeichnung der bestimmten Menge von In-
ersten abwechselnden Bldcken, dadurch ge-        formation erforderlich
ist, der Rest der Spur kennzeichnet,
durch abwechselnde Zeichen und Pausen be- daB Vorrichtungen vorgesehen
sind,. mit       stimmter Langen gefullt wird. denen die Langen der
Abstinde (Pausen) 65 61 6 ~   ~ ~~~~ L 1!11S11111! 11 11l    


