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said disc playback device and for receiving said reproduced main digital
data and subsidiary digital This invention relates to an apparatus for
data; a decoding circuit including a write clock payback discs on which
digital data is recorded.  generating circuit connected to said input
circuit for 5   generating a write clock synchronised with said BACKGROUND
ART                                     reproduced main digital data, a
read clock generat- ing circuit for generating a read clock having a The
system employing an optically encoded       predetermined period, and a
memory circuit con- digital audio disc (reffered to hereafter as a com-
nected to said input circuit for having said repro- pact disc) are capable
of reproducing stereo music  10  duced main digital data written therein
and read of high quality. In such a disc system, If digital data  therefrom
In response, respectively, to write ad- such as data representing
characters, display data,  dress data and read address data corresponding
to or computer program data other than music can be   said write clock and
said read clock so that said reproduced In addition to at least one channel
of  reproduced main digital data Is do-interleaved to be music without
significant change in the structure of  15  decoded  and a control circuit
connected to said a player, then a playback apparatus for visual in-  disc
playback device and for searching a position formation such as chart or
statistics by graphics, or  to be reproduced of said reproduced main
digital picture books of still images and/or video games   data on the
basis of said reproduced subsidiary apparatus could be achieved merely by
adding a     digital data. A subsidiary digital data separating isplay
device for example. In this way, the ap-   20  circuit is connected to the
input circuit for separat- plications of the compact disc system could be
ing out the subsidiary data and writing it to a buffer extended. The
storage capacity of current compact  memory separate from the main memory
device in discs is approximately 500 M bytes which is an     which the main
digital data is stored. advantage to be larger than that of conventional
An object of this invention is to provide a disc flexible discs.
25  playback apparatus which employs for example On the other hand, in
conventional compact      conventional digital disc system for audio use
and discs, the data is retrieved in relatively large units  is capable of
reading out digital signals, such as such as an entire music composition or
a passage   computer programs, data and so on instead of thereof, since
reproduction of audio signals are   digital audio data signals. concerned.
It is necessary, however, to read out  30   Another object of the invention
is to provide a data in a precise units ranging from 128 bytes to  disc
playback apparatus which can be constructed 10 K bytes as a a general data
storage device.     in low cost by employed a buffer memory used in In the
case of music signals, searching accu-   de-interleaving of the digital
data of the main chan- racy can afford to be relatively low without notice-
nel. ably affecting the reproduced sound. Therefore, in  35  Still another
object of this invention is to pro- the conventional reproducing apparatus,
audio data  vide a disc playback apparatus which is rendered of the main
channel separated from the reproduced  capable of addressing the digital
signals of the signal from the compact disc are once written into  main
channel simply by adding an external circuit buffer memory so as to be
subjected to error       without changing reproducing processing circuitry
correction and eliminated jitter in time base. How-   40  of the convention
compact disc. ever, since a highly searching accuracy is not
According to a first aspect of the invention, required in a subcoding
signal as mentioned        there is provided an apparatus for reproducing
data above, time base jitter is not eliminated in order to  from a disc on
which main digital data and subsid- reduce manufacturing costs.
Accordingly, there is a  iary digital data for selectively reproducing the
problem  that if the apparatus for playback the   45  main digital data are
recorded in multiplex fashion, compact disc is to be used as a data memory,
a     the apparatus comprising: read address cannot be specified accurately
solely     a disc playback device for reproducing said by means of the
subcoding signal.                  main digital data and subsidiary digital
data from EP-A-0138246, which forms part of the state of  the disc so as to
generate a reproduced main the art by virtue of Article 54(3) EPC,
discloses an   50  digital data and subsidiary digital data; apparatus for
playback a disc on which main digital    an  input circuit connected  to
said  disc data and subsidiary digital data for selectively re-  playback
device and for receiving said reproduced producing the main digital data
area recorded in   main digital data and subsidiary digital data; multiplex
fashion, the apparatus comprising: a disc    a decoding circuit including a
write clock gen- playback device for reproducing said main digital  55
erating circuit connected to said input circuit for data and subsidiary
digital data from the disc so as  generating a write clock synchronised
with said to generate a reproduced main digital data and      reproduced
main digital data, a read clock generat- subsidiary digital data; an input
circuit connected to  ing circuit for generating a read clock having a 2  
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period, and a memory circuit con-    sidiary digital data from said
subsidiary digital data nected to said input circuit for having said repro-
separating circuit; a write address generating circuit duced main digital
data written therein and read   arranged to receive a second write clock
signal therefrom  in response, respectively, to write ad-  synchronised
with said reproduced subsidiary digi- dress data and read address data
corresponding to   5   tal data and to generate a second write address said
write clock and said read clock so that said  signal; a read address
generating circuit arranged reproduced main digital data is de-interleaved
to be  to receive a second read clock signal and generat- decoded; and
ing a second read address signal; an address mon- a control circuit
connected to said  disc      itor adapted to receive the read and write ad-
playback device and for searching a position to be   10  dresses and to
monitor the difference therebetween reproduced of said reproduced main
digital data on  to detect the possibility of under- or over-flow of the
basis of said reproduced subsidiary digital data;  the buffer memory
circuit; and said buffer memory wherein
circuit is a FIFO buffer memory device connected said memory circuit also
has said reproduced   to said subsidiary digital data separating circuit,
subsidiary digital data written therein without said  is  said write
address generating circuit and read ad- reproduced subsidiary date having
been separated   dress generating circuit, respectively, so as to be from
said main digital data in response to said    provided with said second
write address signal and write address data and read address data cor-
said second read address signal independently and responding to said write
clock and said read clock,  so as to write and read out said reproduced
sub- respectively; and                              20  sidiary digital
data in response to said second write a decoding circuit is provided
connected to     address signal and said second read address sig- said
memory circuit for receiving said reproduced  nal, respectively. subsidiary
digital data from said memory circuit       The invention will be further
described by way and for separating said reproduced subsidiary digi-  of
non-limitative example with reference to the ac- tal data from said
reproduced main digital data.  25  companying drawings, In which:-
According to a second aspect of the invention, there is provided an
apparatus for reproducing data  BRIEF DESCRIPTION OF THE DRAWINGS from a
disc on which main digital data and subsid- iary digital data for
selectively reproducing the      Figs. 1 and 2 are schematic diagrams for
use main digital data are recorded in multiplex fashion,  30  with an
explanation of an arrangement of data the apparatus comprising: a disc
playback device   recorded in a compact disc applied with this inven- for
reproducing said main digital data and subsid-  tion. iary digital data
from the disc so as to generate a    Fig. 3 is a schematic diagram showing
one reproduced main digital data and subsidiary digital  block of digital
data when digital data according to data; an input circuit connected to
said disc   35  one embodiment of this invention is recorded. playback
device and for receiving said reproduced      Fig. 4 is a block diagram
showing a structure main digital data and subsidiary digital data; a   of a
recording circuit for generating signals to be decoding circuit for
decoding said reproduced main  recorded on a disc. digital data including a
first write clock generating  Fig. 5 is a block diagram showing a reproduc-
circuit connected to said input circuit for generating   40  ing circuit to
which the reproduced signals from a a first write clock synchronised with
said repro-  disc is supplied. duced main digital data, a first read clock
generat-   Figs. 6 and 7A to 7E are a schematic diagram ing circuit for
generating a first read clock having a  and time charts for use with an
explanation of time predetermined period, a main memory device for     base
jitter cancellation and de-inteleaving in a re- having said reproduced main
digital data written   45  producing circuit. therein and read therefrom in
response, respec-        Fig. 8 is a block diagram showing a buffer tively,
to a write address data and read address   circuit according to another
embodiment. data corresponding to  said first write clock and said  Fig. 9
is a block diagram showing the entire first read clock, so that said
reproduced main digi-  structure of another embodiment of this invention.
tal data is de-interleaved; a control circuit con-  so  Fig. 10 is a
schematic diagram showing a word nected to said disc playback device and
for        format for serial data according to one embodiment searching a
position to be reproduced of said re-  of this invention. produced main
digital data on the basis of said reproduced subsidiary digital data; and a
subsid-  BEST MODE FOR CARRYING OUT THE INVEN- iary digital data separating
circuit connected to said  55  TION input circuit for separating said
reproduced subsid- iary digital data from said reproduced main digital
An embodiment of the invention is applied to data; a buffer memory circuit
for storing said sub-  the compact disc. Referring to Figs. 1 and 2, data 
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signals stored in the compact disc  whole, constitute regions for data
indicating the will be described.
songwriter, composer, text and explanation of a Fig. 1 illustrates a data
stream as stored in the  music recorded on the disc with display or voice.
compact disc. One frame consists of 588 bits of       Concerning the
Q-channel, the first 2 bits serve data to be recorded and includes a frame
synchro-   5   as part of the synchronizing signal pattern, the next nizing
pulse FS of a particular bit pattarn which is  4 bits serve as control
bits, the following 4 bits followed by the first direct-current component
con-  serve as address bits, and the subsequent 72 bits straint bits group
RB consisting of 3 bits. Followin-  serve as data bits, and the final 16
bits serve as a gly, 0th to 32nd groups of data bits DB each      CRC code
for error detection. consisting of 14 bits and groups of direct-current  10
The 72 data bits include a a track number code component constraint bits RB
each consisting of 3  TNR and a index code X The track number code bits are
provided alternately. The 0th data bits DB  TNR varies from 00 to 99. The
index code X varies constitute a subcoding signal or user's bits which
also from 00 to 99. The data bits of the Q-channel serves for controlling
disc playback or indicating  also include a time indication code indicating
the related informations. The 1st to 12th and 17th to  15  duration of the
musical selection and pauses and 28th groups of data bits DB are allocated
to audio  another time indication code indicating the absolute data in a
main channel, and the rest, 13th to 16th  time duration continuously
varying from the first of and 29th to 32nd groups of data bits DB are
the program area to the outer peripheral end of the allocated to parity
data for error correction of the  compact disc. These time indication codes
con- main channel. Each group of data bits DB is 14 bits  20  stitute codes
representing each two-digit minutes, data which has been interleaved and
then con-     seconds, and frames. One second Is divided Into verted from 8
bits data by an 8-14 modulation     75 frames. The another time indication
code with technique (EFM) during recording.                 respect to the
absolute time is used for access The EFM modulation is a method for block-
digital data in units shorter than an entire musical converting 8 bits data
into preferable patterns each   25  selection from the compact disc. of 14
bits (namely, to extend the minimum transi-    In this embodiment, when
digital data is re- tion interval of the modurated signal and to sup-
corded as data in a main channel, the data struc- press the low frequency
component thereof). A     tures of P-channel and Q-channel in the subcoding
demodulator 22 as mentioned later is constructed  signal are the same as
that of the conventional to demodulate the EFM.                       30
compact disc. Fig. 2 shows one reproduced block consisting      The
detailed data structures of the above-de- of parallel arranged successive
98 frames in which  scribed subcoding signals are disclosed in Japa- direct
current component constraint bits RB are   nose Laid-open Patent
Publication No. Sho. 58- excluded, each group of data bits DB is demodu-
48279 and EPC Laid-open Patent Application No. lated by 14 to 8 bit
demodulation so as to be 8 bits  35  74841. and the parity data is also
excluded. The sub-       The Fig. 3 illustrates the recording format of
coding signals consists of P to W each of 1 bit   the digital data recorded
in the main channel. Each totalling 8 bits data every one frame. In the
first two  digital data comprises 2352 bytes (= 588 X 4 [err] the subcoding
signals P to W constitute      bytes) as an unit which is one block. In
Fig. 3, the synchronizing patterns having paticular bit patterns.  40  left
channel and right channel as described indicate With respect to the
Q-channel, one block is com-  correspondence to the sampling data of the
left prised of 98 frames, that is, 98 bits, the last 16 of  and right
channels of stereo musical data: In case the 98 frames constitute an error
detection CRC   of stereo musical data, as above described, since code.
24 (= 6 X 2 X 2) bytes of data is recorded within The P-channel is a flag
of 1 bit indicating   45  the period defined by consecutive frame synchro-
whether the frame is a pause or music, and a high  nizing signals, if other
digital data is recorded in level indicates a pause, a low level indicates
music  the same format (referring to Fig. 1) as for stereo and a 2 Hz pulse
indicates a lead-out section, so  musical data, the data of one block (2352
bytes) is that detecting and counting the P-channel bits    recorded so as
to coincides with the amount of makes the selection of a designated musical
piece  so  data in frames of from 0th to 97th. Accordingly, the possible.
The Q-channel performs similar but more  digital data can be recorded
without disrupting the complicated control. Specifically, the Q-channel in-
98-frame cycle of the variation of the subcoding formation can be supplied
to a microprocessor built  signals. into the disc playback apparatus to
allow such a     The first byte of the digital data of one block is random
music selection as to move to reproduction   55  all zeros and the next ten
bytes are all ones, of the another piece of music immediately in the
followed finally by another byte of zeros. These 12 



middle of reproduction of the currently selected  bytes constitute a header
indicating the beginning music. The remaining channels R through W, as a
of one block of the digital data. The header Is 4    7                 EP
0166 785 B1                    8 followed by one byte of minutes data,
seconds     erate a frame clock in synchronism with the sam- data, sector
data and mode data each of one       pling data. The bit clock and frame
clock are sup- byte.The minute, second and sector byte specify   plied to
each circuit of the reproducing system. one block address, with the 75
sectors counting      The demodulation of 8-14 modulation by one second
similar to 75 frames. The mode data   5   modulator 9, that is 14-8
demodulation is carried indicates the kinds of digital data in the block.
The  out in the demodulator 22, and each output data of remaining 2340
bytes comprises digital data such  8 bits is subjected to de-interleaving
processing as still picture data other than the header, address
corresponding to the interleaving processing car- (minutes, seconds,
sector) and mode.              ried out by the error correction encoder 4,
to error Fig. 4 shows the circuitry of a recording circuit  10  detection,
error correction and interpolation pro- for forming the digital data to be
recorded on the  cessing in the error correcting circuit 25. The error
compact disc. In Fig. 4, reference numerals 1 and  correcting circuit 25
includes a RAM, a RAM con- 2 designate input terminals supplied with
digital  troller and an error correction circuit. The RAM has data of 16
bits, respectively. The digital data is  written into it the subcoding
signals as well as converted into an one channel data form by means   15
digital data In the main channel. The write process of a multiplexer 3 and
is supplied to an error    of the RAM is performed in response to the bit
correction encoder 4. The error correction encoder  clock and frame clock
from the clock reproducing 4 encodes audio PCM signals by a
cross-interleav-  circuit 23 and synchronization detecting circuit 24. ing
process using a Reed-Solomon code to facili-  Similarly, the digital data
of the main channel and tate later error correction. The cross-interleaving
20  subcoding signal are read from the RAM in re- process is to rearrange
the order of the data so  sponse to a read clock from a timing generator
31. that each symbol is included in two different error  The read clock is
generated from a crystal oscilla- correction code systems. The output of
the error  tor 32. correction encoder 4 is supplied to a mutiplexer 5.
Therefore, the digital data of the main channel An encoder 6 for P-channel
and Q-channel of  25  and the subcoding signal from which time-base the
subcoding signals and an encoder 7 for R-     jitter are cancelled,
respectively, derive from the through W-channels of the subcoding signals
are   error correction circuit 25. The digital data of the provided and the
output of which are multiplexed  main channel from the error correcting
circuit 25 is by a multiplexer 8 and supplied to the multiplexer  supplied
to the demultiplexer 26 so as to be di- 5. the output of the multiplexer 5
is supplied to a   30  vided into two channels and to derive outputs at
modulator 9 and modulated by (8-14) conversion.   corresponding output
terminals 27 and 28 respec- At this time, a frame sync from a synchronizing
tively. In the case where the main channel signal is signal generator 10 is
mixed and supplied to an   general digital data, the data is outputted
serially output terminal 11. The encoder 6 for the Q-chan-  from another
output terminal 29. The subcoding nel is designed so as to add a CRC code
of 16 bits  35  signal is supplied to a decoder 30 so as to be to the
Q-channel subcoding signal. The encoder for  subjected to the error
detection and error correc- R- through W-channels is designed so as to en-
tion processing. code an error correction code which employs a        A
system  controller 35 is supplied with P- Reed-Solomon code and
interleaving different from  channel and Q-channel data of the subcoding
sig- that of the main channel.                    40  nal from the decoder
30. With respect to the sys- The circuits such as the multiplexers 3, 5, 8
tem controller 35, a operation device 36 such as a are supplied with clock
pulses and timing signals  keyboard is attached to and a line display 37 is
generated by a timing generator 12. A reference   supplied with a time code
for indicating the ab- numeral 13 designates an oscillator for generating
solute time encoded in the Q-channel of the sub- a master clock.
45  coding signal so as to display. A key-in operation Fig. 5 shows a
reproducing circuit structure for  from the operation device 36 permits
digital data of processing a reproduced signal from the compact   a desired
address represented by the time code to disc. An input terminal designated
by a reference  be reproduced from the disc. Alternatively, a com- numeral
20 is supplied with the signal optically  mand from an external computer to
which the digi- reproduced from the disc.                    50  tal data
of the desired address is supplied may be The reproduced signal is supplied
to a de-     sent to the system controller 35 via an I/0 inter- modulator
22, clock reproducing circuit 23, and a  face. Moreover, the desired
P-channel and Q-chan- synchronization detecting circuit 24 through a    nel
data appear at another output terminal 33, and waveform shaping circuit 21.
A bit clock is ex-   the R- through W-channel data appear at another 



tracted from the clock reproducing circuit 23 with a   55  output terminal
34. The R- through W-channel data PLL structure in synchronism with the
reproduced  may be still picture data, audio data concerning data. The
synchronization detecting circuit 24 de-  explanation of the music
selection and so on. tects the frame synchronizing signal so as to gen-
Write and read operations of the RAM in the 5    9                 EP 0 166
785 B1                    10 error correcting circuit 25 of the reproducing
sys-  out at a point of timing offset from the read out tern mentioned
above will be now described with    timing of the digital data. At this
time, the digital reference to Fig. 6 and Figs. 7A to 7E. In order to  data
W21, W18, W15 and W12 are written into the [err] the description, one frame
will be assumed  addresses (5, 10, 14, 17) of the RAM as shown in to
consist of a total of five symbols, four symbols   5   Fig. 7C and the
subcoding signal of the symbol S2 In the main channel and one symbol for
the sub-    is written into the address 19 as shown in Fig. 7D. coding
signals.                                    It should be noted that the
write timing and the Fig. 6 shows the contents of RAM in three       read
timing are not overlapped each other. As successive frames at timings t1,
t2 and t3. The    shown In Fig. 7E, error corrections of series C1 and
numerals in Fig. 6 represent address information.  10  C2 are executed in
the frame t1 except when the At frame timing t1, reproduced data of one
frame is  RAM is accessed as shown in Figs. 7A to 7D. written into the
addresses (5, 10, 14, 17, 19) of the  In the above described embodiment,
the mem- RAM. One symbol of the subcoding signal is writ-   ory area, in
which the subcoding signal is stored, ten into the address 19. At the frame
timing t1, the  as part of the RAM provided in the error correction digital
data of the main channel written into the   is  circuit 25 can be
constructed as a separate buffer addresses (4, 9, 13, 16) at the preceding
frame    circuit 40 employing an FIFO buffer memory. timing are subjected
to an error correction as a       In Fig. 8, the reference numeral 41
designates series of the error correction code C1. At this time,  an FIFO
(First-In-First-Out) buffer register 41, to the digital data in the
addresses (1, 7, 12, 16) are  which the reproduced subcoding signals from
an subjected to an error correction in a series of the   20  input terminal
42, a write address from a write error correction code C2. Furthermore, in
the frame  address generator 43 and a read address from a timing t1, the
digital data of 4 symbols WI, W2,   read address generator 44 are supplied,
respec- W3, W4 in the addresses (0, 6, 11, 15) subjected   tively. The FIFO
buffer register 41 is such a mem- to an error correction and one subcoding
signal of  ory as to sequentially store the input data and symblol S1 in
the address 18 are read out from the   25  derive the output data in the
order in which it was RAM.
inputted and as to be capable of supplying in- At the subsequent frame
timing t2, the digital  dependently with the write address and the read
data of 4 symbols W5, W6, W7, W8 subjected to      address. an error
correction and to the de-interleaving and     The write address generator
43 is supplied one subcoding signal of symbol S2 in the in the   30  from
an input terminal 45 with a write frame clock addresses (1, 7, 12, 16, 19)
are read out from the  in synchronism with the reproduced subcoding sig-
RAM. The digital data in the addresses (5, 10, 14,  nals. The read address
generator 44 is supplied 17) written at the frame timing t1 are now sub-
with a read frame clock formed by frquency di- jected to an error
correction as a series of the error  vision of the output of the crystal
oscillator. As correction code C1 as well as the digital data in the   35
described before, the FIFO buffer register 41 out- addresses (2, 8, 13, 17)
are subjected to an error  puts the subcoding signal from which the time
correction as a series of the error correction code  base jitter is
eliminated in the same manner as the C2. Furthermore, reproduced data of
one frame are  digital data of the main channel. The reference [err] into
the addresses (6, 11, 15, 18, 20).       numeral 47 designates an address
monitor which Is Furthermore, at the subsequent frame timing   40  supplied
with the write address and read address t3, the digital data of 4 symbols
W9, W1 0, W1 1,  and for monitoring a difference between the write W12
subjected to an error correction and to the de-  address and read address.
The address monitor 47 interleaving and one subcoding signal of symblol
serves to detect the probability of underflow or S3 are written into the
addresses (2, 8, 13, 17, 20)  overflow of the FIFO buffer register 41, as
the time as well as reproduced data of one frame are written   45  base
jitter component included in the reproduced into the addresses (7, 12, 16,
19, 21).            signal exceeds the established range. The address The
write operation of the RAM is performed in  monitor 47 controls the
operation of the write and response to the clock signal in synchronism with
read address generators 43 and 44 so that, for the reproduced data and the
read operation of the  example, change in the write address is temporar-
RAM is performed in response to the clock signal  so  ily inhibited.
generated from the output of the crystal oscillator,   Fig. 9 shows another
embodiment of this inven- so that the digital data and subcoding signals
read  tion employing the buffer memory constructed as 



out from the RAM are subjected to the same com-   described above, which is
the more detailed re- pensation of time base jitter. As shown in Fig. 7A,
producing circuit of Fig. 5. The reference numerals the read out timing of
the digital data from the   55  to those in Fig. 9 designate corresponding
ele- RAM is carried out at a constant period of l/fts    ments shown in
Fig. 5. (fs=44.1 kHz). Simultaneously, as shown in Fig.       In Fig. 9,
the reference numeral 51 designates 7B, the subcoding signal of the symbol
S1 is read  a compact disc on which digital signals of format    11
EP 0 166 785 B1                   12 described above are recorded In
spiral. The com-  When an compact disc on which an audio data is pact disc
51 is rotated by means of a spindle     recorded is reproduced, a D/A
converter may be motor 52. A spindle motor 52 is controlled by a
connected to the RAM controller 61. Since digital spindle servo circuit 53
so as to rotate the compact  data is taken out as it is in this system, a
D/A disc 51 at a constant linear velocity.        5   converter is not
provided and the reproduced data The reference numeral 54 designates an op-
is supplied to the data conversion circuit 64. The tical head which
includes a laser source for gen-  data conversion circuit 64 is also
supplied with the erating laser beam for reading, a beam splitter, an
reproduced subcoding signals from the buffer cir- optical system such as an
objective lens, and a   cult 40 so that the reproduced data is converted
light-receiving element for receiving laser beam   10  into a serial signal
format. reflected by the compact disc 51. The optical head   The serial
signal is supplied to the interface 65 54 is so constructed as to move
radially across the  and the data for the system controller 60 Is sup-
compact disc 51 by means of a threading feed      plied from the
microcomputer system 66 through motor 55. The threading feed motor 55 is
driven by  the interface 65. The microcomputer system 66 a thread driving
circuit 56. The optical head 54 is  15  specifies an read address and
supplys the interface displaceable in two directions, that is the
directions  65 and the system controller 60 with drive control- orthogonal
to and parallel to the surface on which  ling signals such as a start
signal other than the signal are recorded of the compact disc 51 so as
read address. to be controlled to continuously obtain the best      Fig. 10
shows an example of the serial signal focussing and tracking of the laser
beam during   20  word format outputted from the data conversion
reproduction. For this purpose, a focussing servo  circuit 64. The serial
signal is comprised of 32 bits circuit 57 and a tracking servo circuit 58
are pro-  as one word, the first 4 bits serve as a preamble, vided,
respectively.                              the next 4 bits as auxiliary
bits for audio data, and The reproduced signal from the optical head   the
following 20 bits as digital audio sampling data. 54 is supplied to an RF
amplifier 59. The optical  25  When an audio digital sample has 16 bits,
the head 54 is provided with a focussing error detect-  sample data of 16
bits is inserted from the least ing part comprising a combination of a
cylindrical  significant bit (LSB), and 4 bits are added subse- lens and a
square-array optical detectors for in-  quent to the audio digital sample.
Among these 4 stance and a tracking error detecting part using  bit, the
bit labelled "V" is a flag indicating whether three laser spots. The output
signal of the RF   30  the audio digital sample in that word are effective,
amplifier 59 is supplied to a clock extracting circuit  the bit labelled
"U" is each bit composing the 23. The output (data and clock) of the clock
ex-  subcoding signal, the bit labelled "C" is a bit for tracting circuit
23 is supplied to the frame synchro-  identifying a channel, and the bit
labelled 'P" is a nization detecting circuit 24. The bit clock extracted
parity bit. The bits labelled "U" for the subcoding by the clock extracting
circuit 23 and the frame   35  signal are inserted in each word by one bit
so as to synchronizing signal detected by the frame syn-   be transmitted
sequentially. chronization detecting circuit 24 are supplied to the  In
this embodiment, the buffer circuit 40 elimi- demodulator 22 and spindle
servo circuit 53.      nates the time base jitter from the subcoding sig-
The subcoding signal is separated in the de-   nals. The compensation of
time base is the same modulator 22 and supplied to a system controller  40
as that by the RAM controller 61 and the RAM 82 60 through the above
described buffer circuit 40  for the digital data of the main channel.
shown in Fig. 8. The system controller 60 is pro-    In more detail, the
RAM controller 61 generates vided with a CPU and so constructed as to
control  the write clock synchronized with the reproduced such operation as
the rotation of the compact disc  signal from the detected frame
synchronizing sig- 51, threading feed and reading by the optical head   45
nal. The digital signal is written into the RAM 62 in 54. The system
controller 60 is supplied with con-  response to the write clock, and the
read clock trol commands through a interface 65 as to be     formed by the
output signal from the crystal socil- described later. Namely, the system
controller 60  lator is used to read out the digital signal from the
carries out control processes using the subcoding  RAM 62. The write clock
and read clock are used signals to read out the desired digital signals
from   50  to write and read the subcoding signals into and the compact
disc 51.                              from the buffer circuit 40. Hence,
the subcoding 



The main digital data outputted from the de-   signals read from the buffer
circuit 40 include no modulator 22 is supplied to the RAM 62 and the
time base jitter so that it is prevented that the time error correcting
circuit 63 through the RAM control-  relationship to the digital signal of
the main channel ler 61. Time base jitter cancellation, error correc-  55
is changed because of the time base jitter. tion, error concealment are
performed by the RAM     In this embodiment, the microcomputer system
controller 61, RAM 62, and error correcting circuit  66 executes a read
instruction to read a predeter- 63, from which the main digital data is
derived.  mined address. The address is the code of the Q- 7    13
EP 0166 785 B1                      14 channel for indicating absolute time
and is supplied    duced main digital data and subsidiary digital to the
system controller 60 through the interface       data; [err]. The system
controller 60 controls the thread            an input circuit (21)
connected to said disc uriving circuit 56 and moves the optiacal head 54
playback device and for receiving said repro- to a position near a reading
position as target by    5  duced main digital data and subsidiary digital
monitoring the subcoding signals reproduced by          data; the optical
head 54. In this example, reproduction          a decoding circuit
including a write clock of the data starts from a position several blocks
generating circuit (23, 24) connected to said away from the reading
position as the target in         input circuit for generating a write
clock synch- order to prevent malfunction such that an estab-   10
ronised with said reproduced main digital data, lished subcoding signal is
not reproducd because        a read clock generating circuit (31, 32) for
of errors included in the reproduced subcoding          generating a read
clock having a predeter- signals, and the access opreartion is not com-
mined period, and a memory circuit (25) con- pleted. The target block may
be retrieved by either     nected to said input circuit (21) for having
said of two methods, namely by making the reprduced   15     reproduced
main digital data written therein subcoding signals coincided with the
specifified        and read therefrom in response, respectively, address or
by starting reproduction from a neigh-       to write address data and read
address data boring, correct subcoding signal and then counting
corresponding to said write clock and said the frame synchronizing sigrial.
read clock so that said reproduced main digital According to the present
invention, it is possi-  20  data is de-interleaved to be decoded; and ble
to achieve a disc storage device with a consid-         a control circuit
(35) connected to said erably larger storage capacity compared with a
disc playback device and for searching a posi- conventional flexible discs,
and to read out digital    tion to be reproduced of said reproduced main
signal as an unit as an amount suitable for process-    digital data on the
basis of said reproduced ing.                                            25
subsidiary digital data; wherein According to the present invention, it is
possi-        said memory circuit (25) also has said ble to record digital
data other than stereo music      reproduced  subsidiary  digital data
written signal on the conventional disc for recording stereo    therein
without said reproduced subsidiary music signal such as commercially
available corn-       date having been separated from said main pact disc,
while the identity of signal forms such as   30  digital data in response
to said write address error correction method and data recording format
data and read address data corresponding to and signal processing is
maintained.                    said write clock and said read clock,
respec- Furthermore, according to the present invention     tively; and
since a RAM for de-interleaving is employed for             a decoding
circuit (30) is provided con- compensation of time base of the subcoding
sig-   35    nected to said memory circuit (25) for receiv- nals, it is
possible to use almost all of the conven-   ing said reproduced subsidiary
digital data tional reproduction processing circuitry for the        from
said memory circuit (25) and for separat- compact disc and to achieve a
low-cost system           ing said reproduced subsidiary digital data
ructure.                                              from said reproduced
main digital data. Furthermore, according to the present inven-   40 tion,
it is possible to adderss the digital signal of  2. An apparatus according
to claim 1, and oper- the main channel simply by adding an external
ative to reproduce data of which one block of circuit without changing the
conventional reproduc-     said main digital data consists of data of a
tion processing circuitry for the compact disc,         plurality of
frames, each block includes a therefore, there is the advantage of it being
unnec-   45  header signal, an address information signal essary to newly
design a LSI for the reproduction       and a data information signal.
processing circuitry. 3. An apparatus for reproducing data from a disc
Claims                                                  on which main
digital data and subsidiary digi- 



50      tal data for selectively reproducing the main 1. An apparatus for
reproducing data from a disc        digital data are recorded in multiplex
fashion, on which main digital data and subsidiary digi-     the apparatus
comprising: tal data for selectively reproducing the main           a disc
playback device for reproducing digital data are recorded in multiplex
fashion,     said main digital data and subsidiary digital the apparatus
comprising:                   55      data from the disc so as to generate
a repro- a disc playback device for reproducing           duced main
digital data and subsidiary digital said main digital data and subsidiary
digital       data; data from the disc so as to generate a repro-
an input circuit (21) connected to said disc 8    13                EP 0
166 785 B1                    14 channel for indicating absolute time and
is supplied   duced main digital data and subsidiary digital to the system
controller 60 through the interface      data; The system controller 60
controls the thread           an input circuit (21) connected to said disc
driving circuit 56 and moves the optiacal head 54       playback device and
for receiving said repro- to a position near a reading position as target
by   5  duced main digital data and subsidiary digital monitoring the
subcoding signals reproduced by         data; the optical head 54. In this
example, reproduction         a decoding circuit including a write clock of
the data starts from a position several blocks      generating circuit (23,
24) connected to said away from the reading position as the target in
input circuit for generating a write clock synch- order to prevent
malfunction such that an estab-   10  ronised with said reproduced main
digital data, lished subcoding signal is not reproducd because       a read
clock generating circuit (31, 32) for of errors included in the reproduced
subcoding         generating a read clock having a predeter- signals, and
the access opreartion is not com-         mined period, and a memory
circuit (25) con- pleted. The target block may be retrieved by either
nected to said input circuit (21) for having said of two methods, namely by
making the reprduced   is    reproduced main digital data written therein
subcoding signals coincided with the specifified       and read therefrom
in response, respectively, address or by starting reproduction from a
neigh-      to write address data and read address data boring, correct
subcoding signal and then counting     corresponding to said write clock
and said the frame synchronizing signal.                        read clock
so that said reproduced main digital According to the present invention, it
is possi-  20  data is de-interleaved to be decoded; and ble to achieve a
disc storage device with a consid-       a control circuit (35) connected
to said erably larger storage capacity compared with a         disc
playback device and for searching a posi- conventional flexible discs, and
to read out digital   tion to be reproduced of said reproduced main signal
as an unit as an amount suitable for process-   digital data on the basis
of said reproduced ing.                                           25
subsidiary digital data; wherein According to the present invention, it is
possi-       said memory circuit (25) also has said ble to record digital
data other than stereo music     reproduced  subsidiary  digital data
written signal on the conventional disc for recording stereo   therein
without said reproduced subsidiary music signal such as commercially
available com-       date having been separated from said main pact disc,
while the identity of signal forms such as   30  digital data in response
to said write address error correction method and data recording format
data and read address data corresponding to and signal processing is
maintained.                   said write clock and said read clock, respec-
Furthermore, according to the present invention    tively; and since a RAM
for de-interleaving is employed for            a decoding circuit (30) is
provided con- compensation of time base of the subcoding sig-  35    nected
to said memory circuit (25) for receiv- nals, it is possible to use almost
all of the conven-  ing said reproduced subsidiary digital data tional
reproduction processing circuitry for the       from said memory circuit
(25) and for separat- compact disc and to achieve a low-cost system
ing said reproduced subsidiary digital data jucture.
from said reproduced main digital data. Furthermore, according to the
present inven-  40 tion, it is possible to adderss the digital signal of
2. An apparatus according to claim 1, and oper- the main channel simply by
adding an external          alive to reproduce data of which one block of
circuit without changing the conventional reproduc-    said main digital
data consists of data of a tion processing circuitry for the compact disc,
plurality of frames, each block includes a therefore, there is the
advantage of it being unnec-  45  header signal, an address information
signal essary to newly design a LSI for the reproduction      and a data
information signal. processing circuitry. 



3 An apparatus for reproducing data from a disc Claims
on which main digital data and subsidiary digi- 50     tal data for
selectively reproducing the main 1. An apparatus for reproducing data from
a disc       digital data are recorded in multiplex fashion, on which main
digital data and subsidiary digi-    the apparatus comprising: tal data for
selectively reproducing the main          a disc playback device for
reproducing digital data are recorded in multiplex fashion,    said main
digital data and subsidiary digital the apparatus comprising:
55      data from the disc so as to generate a repro- a disc playback
device for reproducing          duced main digital data and subsidiary
digital said main digital data and subsidiary digital      data; data from
the disc so as to generate a repro-          an input circuit (21)
connected to said disc    15                EP 0166 785 B1
16 playback device and for receiving said repro-      said main digital
data consists of data of a duced main digital data and subsidiary digital
plurality of frames, each block includes a data;
header signal, an address information signal a decoding circuit for
decoding said repro-     and a data information signal. duced main digital
data including a first write   5 clock generating circuit (23, 24)
connected to  Revendlcatlons said input circuit for generating a first
write clock synchronised with said reproduced main    1. Appareil de
reproduction de donnes .h partir digital data, a first read clock
generating circuit  d'un disque sur loquel des donn6es numeri- (31, 32) for
generating a first read clock having   io  ques principales et des donnees
numeriques a predetermined period, a main memory de-          subsidiaires
pour reproduire de manibre sdlec- vice (25) for having said reproduced main
digi-    tive les donndes num6riques principales sont tal data written
therein and read therefrom in     enregistrees selon un proc~dd de
multiplexa- response, respectively, to a write address data    ge,
I'appareil comprenant: and read address data corresponding to said   16
un dispositif de lecture de disque pour first write clock and said first
read clock, so    reproduire lesdites donndes numdriques princi- that said
reproduced main digital data Is de-      pales et lesdites donndes
numdriques subsi- interleaved;
diaires a partir du disque de manibre a gen6- a control circuit (35)
connected to said        rer des donn~es numdriques principales repro- disc
playback device and for searching a posi-  20  duites et des donnees
numeriques subsidlaires tion to be reproduced of said reproduced main
reproduites; digital data on the basis of said reproduced           un
circuit d'entr6e (21) connect6 audit dis- subsidiary digital data; and
positif de lecture de disque pour recovoir lesdi- a subsidiary digital data
separating circuit   tes donn~es numeriques principales reprodul- (22)
connected to said input circuit (21) for  25  tes et lesdites donndes
numrriques subsidial- separating said reproduced subsidiary digital
res reproduites; data from said reproduced main digital data;           un
circuit de d6codage incluant un circuit a buffer memory circuit (40) for
storing        de g6n6ration d'horloge d'4criture (23, 24) said subsidiary
digital data from said subsid-     connects audit circuit d'entr~e pour
g~n6rer iary digital data separating circuit;      30      une horloge
d'6criture synchronisee avec les- a write address generating circuit (43)
ar-     dites donn6es num6riques principales repro- ranged to receive a
second write clock signal      duites, un circuit de gen6ration d'horloge
de synchronised with said reproduced subsidiary       lecture (31, 32) pour
gen6rer une horloge de digital data and to generate a second write
lecture ayant une periode prddeterminde et un address signal;
35      circuit de memoire (25) connectd audit circuit a read address
generating circuit (44) ar-      d'entr~e (21) pour avoir lesdites donn~es
nu- ranged to receive a second read clock signal       meriques
principales- reproduites 6crites de- and generating a second read address
signal;       dans et lues-b partir de ce circuit de memoire an address
monitor (47) adapted to receive      en reponse respectivement & des
donnoes the read and write addresses and to monitor  40    d'adresse
d'6criture et & des donnees d'adres- the difference therebetween to detect
the pos-     so de lecture qui correspondent a ladite horlo- sibility of
under- or over-flow of the buffer      go d'6criture et & ladite horloge de
lecture de memory circuit; and                                telle sorto
que lesdites donnres numdriques said buffer memory circuit (40) is a FIFO
principales reproduites soient d4-entrelac6es buffer memory device (41)
connected to said  45    pour 8tre decoddes ; et subsidiary digital data
separating circuit (22),       un circuit de commando (35) connect6 au- 



said write address generating circuit (43) and     dit dispositif de
lecture de disque pour recher- read address generating circuit (44),
respec-      cher une position qui doit 6tre reproduite des- tively, so as
to be provided with said second      dites donn~es numrriques principales
repro- write address signal and said second read   50     duites sur la
base desdites donn6es num6ri- address signal independently and so as to
ques subsidlaires reproduites ; dans loquel: write and read out said
reproduced subsidiary         ledit circuit de mdmoire (25) a 6galement
digital data in response to said second write      lesdites donnees
numeriques subsidiaires re- address signal and said second read address
produites dcrites dedans sans que lesdites signal, respectively.
55      donn~es subsidiaires reproduites alent 6te s6- pardes desdites
donn~es numeriques principa- 4. An apparatus according to claim 3, and
oper-        les en reponse auxdites donnees d'adresse ative to reproduce
data of which one block of      d'4criture et auxdites donndes d'adresse de
I lIjin  liiH  1gI 11 1111 C   L  M   S*    17                EP0 186785 B1
18 lecture qui correspondent respectivement A 1a-    principales
reproduites solent d6-entrelac6es; dite horloge d'ecriture et A ladite
horloge de        un circuit de commande (35) connecte au- - lecture ; et
dit dispositif de lecture de disque pour recher- un circuit de decodage
(30) est prevu et      cher une position qui dolt etre reproduite des- est
connect6 audit circuit de memoire (25)   a    dites donn6es num6riques
principales repro- pour recevoir lesdites donnees numeriques         duites
sur la base desdites donnees num6ri- subsidiaires reproduites en provenance
dudit      ques subsidlaires reprodultes ; et circuit de memoire (25) et
pour s6parer lesdi-        un circuit de separation de donnees nume- tes
donnees numeriques subsidiaires reprodul-     riques subsidialres (22)
connecte audit circuit tes desdites donnees numeriques principales   70
d'entree (21) pour s~parer lesdites donn6es reproduites.
num6riques subsidlaires reproduites desdites donnees numeriques principales
reproduites; 2. Appareil selon la revendication 1, fonctionnant       un
circuit de mdmoire tampon (40) pour pour reproduire des donnees dont un
bloc          stocker lesdites donn6es numeriques subsi- desdites donndes
numbriques principales est  16   diaires qui proviennent dudit circuit de
separa- constItue par des donn6es d'une plurallt6         tion de donn~es
num6riques subsidialres; d'images, chaque bloc incluant un signal d'en-
un circuit de generation d'adresse d'ecritu- tete un signal d'information
d'adresse et un      re (43) agence pour recevoir un second signal signal
d'informaffon de donndees.                 d'horloge d'ecriture synchronise
avec lesdites 20      donn6es num6riques subsidiaires reproduites 3.
Appareil de reproduction de donnees A partir       et pour g~nerer un
second signal d'adresse d'un disque sur lequel des donn~es numdri-
d'ecriture; ques principales et des donnees num6riques           un circuit
de g~neration d'adresse do lec- subsidiaires pour reproduire de manibre
sdlec-   ture (44) agence pour recevoir un second si- tive les donnees
num6riques principales sont  25  gnal d'horloge de lecture et pour generer
un enregistrees selon un procede de multiplexa-      second signal
d'adresse de lecture; ge, 'appareil comprenant:
un moniteur d'adresse (47) adapte pour un dispositif de lecture de disque
pour       recevoir les adresses de lecture et d'criture et reproduire
lesdites donn6es num6riques princi-    pour surveiller la difflrence entre
afin de d6- pales et lesdites donn6es numrriques subsi-  30   tecter la
possibilite d'une sous-charge ou diaires A partir du disque de manibre A
g6n6-     d'une surcharge du circuit de mdmoire tam- rer des donndes
numdriques principales repro-     pon ; et duites et des donn6es numeriques
subsidiaires         ledit circuit de m6moire tampon (40) est reproduites;
un  dispositif de  memoire  tampon  FIFO un circuit d'entr6e (21) connect6
audit dis-  35  (premier entre, premier sori) (41) qui est res- positif de
lecture de disque pour recevoir lesdi-  pectivement connect6 audit circuit
de s6para- tes donnees numenques principales reprodui-       tion de
donnees numeriques subsidiaires (22), tes et lesdites donn6es numeriques
subsidiai-     audit circuit de g6n6ration d'adresse d'6criture res
reproduites;                                  (43) et audit circuit de
generation d'adresse de un circuit de d6codage pour decoder les-  40
lecture (44) de maniere a so voir appliquer dites donnees numeriques
principales repro-       ledit second signal d'adresse d'ecriture et ledit
duites, incluant un premier circuit de genera-    second signal d'adresse
de lecture indepen- tion d'horloge d'ecriture (23, 24) connecte au-
damment et de manibre respectivement a ecri- 



dit circuit d'entrde pour generer une premilre    re et A lire lesdites
donnees numeriques subsi- horloge d'dcriture synchronisde avec lesdites  45
diaires reproduites en reponse audit second donnees numeriques principales
reproduites,       signal d'adresse d'ecriture et audit second si- un
premier circuit de g6n6ration d'horloge de     gnal d'adresse de lecture.
lecture (31, 32) pour g6ndrer une premibre horloge de lecture ayant une
p~riode pr~d6ter-  4. Appareil salon la revendication 3, fonctionnant minde
et un circuit de memoire principal (25)  50  pour reproduire des donndes
dont un bloc pour avoir lesdites donn6es num6riques princi-    desdites
donndes num6riques principales est pales reproduites ecrites dedans et lues
A par-   constitue par des donndes d'une pluralite tir de ce circuit de
m6moire en r~ponse res-      d'images, chaque bloc incluant un signal d'en-
pectivement A des donneos d'adresse d'ecritu-     tete, un signal
d'information d'adresse et un re et A des donn6es d'adresse de lecture qui
56  signal d'information de donn6es. correspondent A ladite premibre
horloge d'ecri- ture et A ladite premiere horloge de lecture de
PatentansprUche telle sorte quo lesdites donn~es num6riques 10    .19
EP0 16678581                       20 1. Vorrichtung zum Wiedergeben von
Daten von       3. Vorrichtung zum Wiedergeben von Daten von einer Platte,
auf der digitale Hauptdaten und      einer Platte, auf der digitale
Hauptdaten und digitale Hilfsdaten zurn selektiven Wiederge-      digitale
Hilfsdaten zum selektiven Wiederge- v-'   ben der digitalen Hauptdaten in
gemultiplexter      ben der digitalen Hauptdaten in gemultiplexter Form
aufgezeichnet sind, mit:              5       Form aufgezeichnet sind,
umfassend: einer Plattenwiedergabeeinrichtung  zum            eine
Plattenwiedergabeeinrichtung  zum Wiedergeben der digitalen Hauptdaten und
di-       Wiedergeben der digitalen Hauptdaten und di- gitalen Hiifsdaten
von der Platte, um wiederge-    gitalen Hilfsdaten von der Platte, um
wiederge- gebene digitale Hauptdaten und digitale Hilfs-     gebene
digitale Hauptdaten und digitale Hilfs- daten zu erzeugen;
10      daten zu generieren; einem  Eingangsschaltkreis (21), der mit
ein Eingangsschaitkreis (21), der mit der der Plattenwiedergabeeinrichtung
verbunden         Plattenwiedergabeeinrichtung  verbunden  ist Ist und die
wiedergegebenen digitalen Haupt-       und die wiedergegebenen digitalen
Hauptdaten daten und digitalen Hilfsdaten empfangt;           und digitalen
Hiltsdaten empfangt; einem   Decodierschaltkreis  mit einem   I6        ein
Decodierschaltkreis zum  Decodieren Schreibtaktgenerierungsschaltkreis
(23,24), der    der wiedergegebenen digitalen Hauptdaten mit mit dem
Eingangsschaltkreis verbunden ist,        elnem mit dem
Eingangsschaltkcreis verbunde- zum Generieren eines mit den wiedergegebe-
nen ersten Schreibtaktgenerlerungsschaftkreis nen  digitalen  Hauptdaten
synchronisierten       (23,24), zum Generieren eines mit den wieder-
Schreibtakts,  einem   Lesetaktgenerierungs-  20   gegebenen digitalen
Hauptdaten synchronisier- schaitkreis (31,32) zum Generieren eines Lose-
ten ersten Schreibtakts, elnem ersten Lesetakt- takts mit einer
vorbestimmten Periode und ei-      generierungsschaitkreis (31,32) zum
Generie- nem Speicherschaltkreis (25), der mit dem Ein-     ren elnes
ersten Lesetakts mit einer vorbe- gangsschaitkreis (21) verbunden ist, in
den die    stimmten Periode, elner Hauptspeichereinrich- wiedergegebenen
digitalen Hauptdaten eings-  25   tung (25), in die die wiedergegebenen
digitalen schrieben bzw. aus dem sie ausgelesen wer-         Hauptdaten
eingeschrieben bzw. aus der diese den abhangig von Schreibadreldaten und
Le-         ausgelesen werden abh~ngig von Schreib- seadreldaten
entsprechend dem  Schreibtakt         adrenidaten und Leseadreldaten
entsprechend bzw. dem Lesetakt, so daB die wiedergegebe-        dem ersten
Schreibtakt und dem ersten Lese- nen digitalen Hauptdaten entschachtelnd
deco-  30  takt, so daR die wiedergegebenen digitalen diert werden; und
Hauptdaten entschachtelt werden; einem Steuerschaltreis (35), der mit der
ein Steuerschaltkrels (35), der mit der Plat- Plattenwiedergabeeinrichtung
verbunden  ist      tenwiedergabeeinrichtung verbunden ist und und eine
wiederzugebende Position der wie-         eine wiederzugebende Position der
wiederge- dergegebenen digitalen Hauptdaten auf der  35      gebenen
digitalen Hauptdaten auf der Basis Basis der wiedergegebenen digitalen
Hilfsda-       der wiedergegebenen  digitalen  Hilfsdaten ton sucht; wobei
sucht; und in den Speicherschaltkreis (25) auch die           ein digitale
Hilfsdaten trennender Schalt- wiedergogebonen digitalen Hiifsdaten, ohne
kreis (22), der mit dem  Eingangsschatkreis die wiedergegebenen Hifsdaten
von den digi-  40   (21) verbunden ist und die wiedergegebenen talen
Hauptdaten getrennt zu haben, einge-         digitalen Hilfsdaten von den
wiedergegebenen 



schrieben sind, abhingig von den Schreib-          digitalen Hauptdaten
trennt; adreldaten und Leseadreldaten entsprechend            ein
Pufferspeicherschaitkreis  (40) zum dom Schreibtakt bzw. dem Lesetakt; und
Speichem  der digitalen Hilfsdaten von dem ein mit dem Speicherschaltkreis
(25) ver-  45  digitale Hilfsdaten trennenden Schaitkreis; bundener
Decodierschaitkreis (30) vorhanden           ein
Schreibadreligenerierungsschaitkrels ist, der die wiedergegebenen digitalen
Hilfsda-   (43) zum Empfangen eines mit den wiederge- ten vom
Speicherschaitkreis (25) empftngt         gebenen digitalen Hilfsdaten
synchronisierten und die wiedergegebenen digitaien Hilfsdaten       zweiten
Schreibtakts und zum Generieren ei- von den wiedergegebenen digitalen
Hauptda-  5o     nes zweiten Schreibadrefisignals; ten trennt.
ein Leseadrelgenerierungsschaltkreis (44) zum Empfangen eines zweiten
Lesetaktsignals 2. Vorrichtung nach Anspruch 1, die Daten wie-        und
zum Generieren eines zwelten LeseadreB- dergibt, wovon ein Block der
digitalen Haupt-     signals; daten aus Daten mit mehreren Rahmen be-  65
eine Adreokontrollanzeige zum Empfangen steht, wobei jeder Block ein
Kopfsignal, ein       der Lese- und Schreibadressen und zum An-
Adrelinformationssignal und ein Dateninforma-      zeigen der Differenz
zwischen den beiden tionssignal umfaRt.
Adressen, um die M6glichkeit eines Unter- 11                         1
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22 bzw. Oberlaufs des Pufferspeicherschaltkreises festzustellen; wobel der
Pufferspeicherschaitkreis (40) sine FIFO-Pufferspeichereinrichtung (41)
ist, die mit dem digitale Hilfsdaten trennenden Schaltkreis   5 (22), dem
Schreibadrefgenerierungsschaltkreis (43) und dem
Leseadreligenerierungsschalt- kreis (44) verbunden ist, urn mit dem zweiten
Schreibadrelisignal und dem zweiten Less- adreBsignal unabhanglg versorgt
zu sein und   10 um die digitalen Hilfsdaten entsprechend dem zweiten
SchreibadreBsignal bzw. dem zweiten Leseadrel~signal zu schrelben und zu
lesen. 4. Vorrichtung nach Anspruch 3, die Daten wie-  is dergibt, wovon
sin Block der digitalen Haupt- daten aus Daten mit mehreren Rahmen be-
steht, wobel jeder Block sin Kopfsignalt ein Adrelfinformationssignal und
sin Dateninforma- y..  tionssignal umfant.                          20 25
30 35 40 45 50 55    


