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1. A digital signal processing circuit having a memory circuit to store
reproduction data and recording information,

a reproduction signal processing circuit for demodulating a reproduction signal to
thereby obtain reproduction data and recording information and for storing said
reproduction data and said recording information into said memory circuit,

an error detecting and correcting circuit for executing an error detecting and
correcting process on said reproduction data, and

a data output circuit for outputting the reproduction data stored in said memory
circuit on the basis of said recording information, comprising: )

a plurality of multiplex coincidence detecting circuits for sequentially detecting
whether the recording information coincides or not, and for outputting the recording
information to the memory circuit for which the coincidence result is respectively
obtained a predetermined number of times, and

a selecting circuit for selectively outputting the recording information to the

plurality of multiplex coincidence detecting circuits in accordance with the kind of
recording information.
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ABSTRACT OF THE DISCLOSURE

A digital'signal processing circuit has a memory
circuit to store reproduction data and recording

information, a reproduction signal processing circuit for

demodulating a reproduction signal to thereby obtain the

reproduction data and the recording information and for

storing the reproductioh data and the recording information
into the memory circuit, an error detecting and correcting
circuit for executing an error detecting and correcting
process on the reproduction data, and a data output circuit
for outputting the reproduction data stored in the memory
circuit on the basis of the recording information. The
digital signal processing circuit incorporates a plurality
of multiplex coincidence detecting circuits for sequentially
detecting whether the recording information coincides or not
and for outputting the recording information, in which the
coincidence result is respectively obtained by only a
predetermined number of times, to the memory circuit; and a
selecting circuit for selectively outputting the recording
informaticn to the plurality of multiplex coincidence

detecting circuits in accordance with the kind of recording

information.
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DIGITAL SIGNAL PROCESSING CIRCUIT

BACKGROUND OF THE INVENTION

" Field of the Invention

The present invention relates to a digital signal

processing circuit which can be applied to a digital audio

tape recorder for recording and reproducing a digital audio

signal, and the like.

Description of the Prior Art

Hitherto, in a magnetic recording and reproducing
apparatus, there has been knowﬁ'an apparatus in which a
digital audio signal can be recorded and rzproduced by using
a rotary drum (hereinafter, referred to as a digital audio
tape recorder).

That is, ﬁpon recording, the digital audio signal is
divided into blocks and an interleaving process is executed
every block. |

Further, after an inner code and an outer code for
error detection and correction is formed on a block unit
basis, the intexleave processed digital audio signal is
converted into the recording signal together with the
sampling frequency information and time information, and the
like (hereinafter, referred to as recording information of
the digital audio signal) and is output to magnetic heads.

Due to this, the digital audio signal is recorded into
a predetermined area in a main data area. The recording
information is converted into subdata and recorded into
predetermined areas in thé main data area and subdata area.

On the: other hand, upon reproduction, the reproduction

signal is démodulated by a demodulating circuit and errors
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in the reproduction data thus obtained are corrected by an
error detecting and correcting circuit.
Further,'the reproduction data which was subjected to

the error.detecting and correcting process is subjected to a

- oS miamen e b

5 deinterléave process by an output circuit, converted into an
] analog signal,'and supplied to an output.

! At this time, the reproduction data is processed on the

e basis of the subdata. Due to this, the digital audio signal
" [ I J :

::,: can be reproduced on the basis of the recording information
L] o o
'.L". 10 recorded on a magnetic tape together with the digital audio
[ ¢ o

L] [ 4

l.o.. signal.
nio:
LR Since the recording information is important to

prbcesSing the reproduction data, in such a kind of digital

audio tape recorder, one recording information is

15 repetitively recorded onto the magnetic tape.

Therefore, in the conventional digital audio tape

recordé#, a cheuk is made to see if the recording
information which is repetitively reproduced coincides or
not, and the reproduction data is processed by using the
5;". S 20 recording information in which a coincidence result is
.‘§ obtained.

Howevér, when the magnetic tape is reproduced, it is
impossible to avoid the generation of errors. If the
reproduction‘data is merely processed by using the recording

25  information in which the coincidence result was obtained,
there is a problem in that it is difficult to process the
reproduction data with certainty, and it is necessary to
determine whether the recording information is correct or

incorrect by additionally using, for instance, an operation

30 processing unit.
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B RY OF THE

It is, therefore, an object of the present invention to provide a digital signal
processing circuit in which reproduction data can be certainly processed by a simple
construction.

According to one aspect of the present invention there is disclosed a digital signal
processing circuit having a memory circuit to store reproduction data and recording
information,

a reproduction signal processing circuit for demodulating a reproduction signal to
thereby obtain reproduction data and recording information and for storing said
reproduction data and said recording information into said memory circuit,

an error detecting and correcting circuit for executing an error detecting and
correcting process on said reproduction data, and

a data output circuit for outputting the reproduction data stored in said memory
circuit on the basis of said recording information, comprising:

a plurality of multiplex coincidence detecting circuits for sequentially detecting
whether the recording information coincides or not, and for outputting the recording
information to the memory circuit for which the coincidence result is respectively
obtained a predetermined number of times, and

a selecting circuit for selectively outputting the recording information to the
plurality of multiplex coincidence detecting circuits in accordance with the kind of
recording information.

{Priv1]\O0O012:HRW



(XX X ]
7] .O :

,560
o O

(X . )

- ewee 10

L3

ecee
0 [ X )
e a

sec

!

15

enesd

eene

tootu:

° °

S X )

cos o

o*%e 20

25

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing a digital audio tape
recofder according to an embodiment of the pfesent invention;
. Fig. 2 is a block diagram showing a digital signal

processing circuit;

Fig. 3 is a block diadgram showing a reproduction signal

processing circuit; and

Figs. 4 to 6 are signal waveform diagrams which are used

‘to explain the operation.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be
described in detail hereinbelow with reference to the
drawings.

In Fig. 1, reference numeral 1 denotes.a digifal auaio
tape recorder as a whole, in.which audio signals SIN and SOUT

are recorded and reproduced.

That is, in the digital audio tape recorder 1, an input

display circuit 2, with an operation processing circuit

construction, outputs operation data Dy, in response to the
operation of an operatof and also switches the display on a
display panel on the basis of predetermined control data.

Therefore, in the digital audic¢ tape recorder 1, the
operating mode is switched in response to the operation of
the operator and the operating state can be confirmed
through the display of the display panel.

A system control circuit 6 produces control data and
the like in response to the operation data Dg,, thereby

controlling the operation of the digital audio tape recorder

1.
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At this time, the system control circuit 6 adds
recording information to the control data which is output to

a digital signal processing circuit 8 and outputs the

resultant data upon recording. Thus, after the audio signal

SIN is converted into the digital audio signal on the basis
of the recording information, the digital audio signal is
sequentially recorded on a magnetic tape 15.

A mechanical control circuit 10 drives and controls a
lbading/ejecting mechanism of a tape cassette, a magnetic
tape loading mechanism, and the like on the basis of the
control data.

A sexvo circuit 12 drives a reel motor 16 on the basis of
the control data, thereby rotating a reel of a magnetic tape
cassette (not shown)'at a predetermined speed.

Further, updn recording and reproduction, the sarvo
circuit 12 forms a switching pulse signal SWP whose signal
level is switched at the starting time of the scanning of |
magnetic heads, and the servo circuit 12 drives a drum motgr
22 'in a manner such that the switching pulse signal SWP has
a predetermined phase relative to a rotary drum reference
signal DREF.

Therefore, the servo circuit 12 drives the drum motor
22 so as to once rotate a rotary drum 20 at every interleave
period. |

Further, the servo circuit 12 drives a capstan motor 26
so as to run the magnetic tape 15 at a pitch of two tracks
at every interleave period. Due to this, upon recording,
recording tracks are sequentiaily formed in a format which

is standardized with respect to the digital audio tape

recorder.
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Moreover, upon reproduction, the servo circuit 12
executes a tracking control of the capstan motor 26 on the
basis of a tracking error signal which is output from a
tracking control circuit 24.

In the embodiment of Fig. 1, magnetic heads 28A and 28B
are arranged on the yotary drum 20 of a diameter of 30 mm at
an angle interval of 180°, and the magnetic tape 15 is
wrapped at a wrap angle of 90°.

on the other hand, the rotary drum reference signal
DREF is a reference signal of a duty ratio of 50% which is
repeated at interleave periods of 60 msec and 30 msec in the
LP mode and SP mode (long time recording mode and standard
time recording mode),’respectively.

An audio signal'honverting circuit 30 comprises an
analog/digital converting circuit, a digital/analog
converting circuit, and a low pass filter circuit. Upon
recording, théiaudiq signal converting circuit 30 executes a
quantizing process to the input audio signal S, and
converts it into a digital signal on the basis of the
recording information (that is, sampling frequency
information and quantizing process information) which is
output from the system control circuit 6.

on the other hand, upon reproduction, an inverse
quantizing process is executed on the basis ¢ the recording
information which is obtained by reproducing the magnetic
tape and the digital audio signal D,,, which is output from
the digital signal processing circuit 8, is converted into
the audio signal S,, as an analog signal and is output.

As shown in Fig. 2, which illustrates the digital
signal processing circuit 8, a data input/output circuit 40
receives control data Dg,, which is output from the system

-3~
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control circuit 6 and stores the control data D, into a
predetermined area of a memory circuit 44, through a memory
interface circuit 42, thereby switching the operation of the

digital signal processing circuit 8 on the basis of the

control data Deonr

Further, the data input/output circuit 40 stores the
recording information which is added to the control data
Doy @nd is input into a predetermined area in the memory
circuit 44 upon recording. Upor reprdductimn, the data
input/output circuit 40 outputs the recording information
which had been reproduced and stored into the memory circuit
44 to the system control circuit 6 and the audio signal
converting circuit 30.

Upon recording, an input/output circuit 46 extracts
audio data from a digital audio signal RX, having an AES/EBU
format, which is input from an external apparatus of the
digital audio tape recorder 1 and outputs the data to a
digital signal input/output circuit 52, On the other hand,
upon reproduction, the input/output circuit 46 synthesizes a
digital audio signal TX of an AES/EBU format from the audio
data which is output from the digital signal input/output
circuit: 52 and outputs the signal TX.

Thus, in the digital audio tape recorder 1, in addition
to the audio signals S,y and Sy, as analog signals, the
digital audio signals RX and TX of the AES/EBU format can be
recorded and reproduced.

The digital signal input/output circuit 52 loads tha
control data Dy, which is output from the memory circuit
44 to a data bus DT, through the wmemory interface circuit

42, and switches the operation on the basis of the control

ta N
data D cont *
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The digital signal input/output circuit 52 sequentially
counts predetermined clock signals in accordance with the
recording information, thereby forming the rotary drum
reference signal RQREF in which one period is set to 60 msec
and 30 msec in the LP and SP mcdes, respectivelr.

Further, the digital signal input/output circuit 52
selects and receives the digital audio signal which is
output from the input/output circuit 46 or the audio signal
converting circuit upon recording ana divides the selected
and received digital audio signal into blocks at an
interleave peériod on the basis of the count value of a
counter circuit to produce the rotary drum reference signal
DREF.

At this tine, the digital signal input/output circuit
52 sequentially outputs the digital audio signal to the
memoxry interface circuit 42 by using the count value of the
counter circuit as a reference, thereby interleaving the
digital audio signal every block and producing the input
audio data.

on the other hand, upon reproduction, the digital
signal input/output circuit 52 sequentially receives the
reproduction audio data, stored in the memory circuit 44,
through the memory interfice circuit 42. At this time, by
sequentially receiving the reproduction audio data by using
the count value of the counter circuit as a reference, the
digital signal input/output circuit 52 deinterleaves the
reproduction audio data.

Further, the digital signal input/output circuit 52
outputs the deinterleaved audio data to the input/output
circuit 46 and the audio signal converting circuit 30 at a
predetermined clock frequency on the basis of the reproduced

-8~
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sampling frequency information, thereby making it possible

to output the digital audio sigmal TX or the audio signal

SOUT as necessary.

An error detecting and correcting circuit 56 loads the
control data D,, at the interleave period from the memory

circuit 44 and switches the operation in accordance with the

control data Dwm'

That is, the error detecting and correcting circuit 56
sequentially loads the input audio data stored in the memory
circuit 44 upon recuiding and forms an outer code and an
inner code for error detection and correction (comprising a
Cl code and a C2 code) on a block unit basis and stores the
codes in the memory circuit 44.

Further, the error detecting and correcting circuit 46
sequentially loads the subdata to be recorded into the
subcode area from the recording information stored in the
memory circuit 44 and forms an outer code for error
detection and correction a-41 stores the codes in the memory
circuit 44.

Oon the other hand, upon reproduction, the error
detecting and correcting circuit 56 executes the error
correcting process using the inner and outer codes with
respect to reproduction data D stored in the memory circuit
44 .

At this time, the error detecting and correcting
circuit 56 loads the error coicection result which was
detected by a reproduction signal processing circuit 58 from
the memory circuit 44 together with the reproduction data

Dy, and repeats the error correcting process by using the

error detection result.
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A re;ording_signal prodhcing circuit 60 switches the
opefation in accordance with the control data Dy @nd stops
the operation upon reproduction in a manner similar to the
digital signal iﬁput/output circuit 52.

On: the other hand, upon recording, the recording signal
producing circuit 50 sequentially-loads the input audio data
énd.the codes for'error detecting and cor:iection, which were
stored in the memory circuit 44, and produces a recording
signal Sﬁc in accordance with a recording format of the
digital audio tape recorder which is determined by the
recording information.

At this time, ‘with respect to the subdata (that is,
coﬁprising the recording information)vwhich is recorded into
the subdata area and main data area, the recording signal
producing circuit 60 produces a simple parity code and
converts the subdata and the parity code into the recording
signal Sg..

Further, the recording signal producing circuit 60
produces the recording signal S, at a transmission rate of
4.075 mbps in the recording format of the LP mode and
produces the recording signal S, of a transmission rate of
9.408 mbps in the recording format of the SP mode. Thus, the
digital audio signal is recorded in accordance with the
format which was standardized with respect to the digital
audio tape recorder.

Upon reproduction, a clock signal extracting circuit 62
extracts a reproduction clock signal from a reproduction‘
signal SRF obtained through a recording/reproducing
amplifying circuit 32 (Fig. 1) and outputs the reproduction
clock signal together with the reproduction signal SRF to
the reproduction signal processing circuit 58.

...lo._
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D

- circuit 58 gives the cohtrol data D

Upon reéording, the reproduction signal processing
circuit 58 stops the operation on the basis of the control
data D,,. Upon reproduction, the reproduction signal

processing circuit 58 demodulates the reproduction signal

-SRI by using:a reproduction clock signal CK,; as a reference

and, thereafter, it outputs the resultant reproduction data
- into-ﬁhe memory circuit 44.

) As_shown in Fig. 3, the reproduction signal processing
cont Which is output to
the data bus DT,,; at the interleave period, to a mode byte
detecﬁing circuit 64.

Due to this, the reproduction signal processing circuit

58 switches the operation in accordance with a mode byte of

the control data Deoyr *

Further, the reproduptinn sighal processing circuit 58
gives the reproduction clock signal CKy andvreproduction
signal S, to a demodulating circuit 66, by which the
reproduction signal S, is demodulated.

Further, the demodulating circuit 66 detects a syﬁc
sighal from thevreproduction signal S, and selects and

outputs the demodulated reproduction data by using the sync

.signal as a reference, thereby to select and output the

necessary data to’a request signal producing circuit 68, an
address data producing circuit 70, a multiplex coincidence
circuit 72, and a syndrome checking circuit 74.

At this time, with respect to the subdata, the
demodulating cirguif 66 executes an error detecting process
using the simple parity code and selectively outputs only
the errorless data. »

on the basis of an output signal of the demodulating
cirecuit 66, the request signal producing circuit 68 outputs

—ll..



D
esde
] °
(X ) L[]
(X L3 )
AR
. 10
et e
[ LI )
o &
(X XX
[
3000
e e
® (]
“eee
|
- 15
LYY X
(XX 3]
L]
?. L]
(XX X )
ssve
[
(XX AR Y]
.
¢ o9 20
C ) [
®06 &
[X] g
. ¢ o
e o6
25
30

‘a write request signal REQ to the memory circuit 44 at a

predetermined timing.

Theréfore, in the reproduction signal processing

- circuit 58, after a write permission signal which is

returned from the memory interface circuit 42 in response to

the write request signal REQ was input, predetermined data

is'output to the data bus DTmm' thereby sequentially storing
the reproduction data, recording information, and the like

~in the memory circuit 44.

On the other hand, the address data producing circuit
70 sequentially produces address data and outputs such data
to an address bus ADy,, using blocl addresses as references,
thereby storing the reproduction data and the like in a
predetermined area in the memory circuit 44.

on the other hand, the syndrome checking circuit 74
receives the audio data in the demodulated reproduction data
together with the Cl1 and C2 codes ;hé error detects the
audio data by using the Cl code.

Further, ﬁhe syndrome checking circuit 74 outputs the
error detection result to the data bus DT, together with the
audio data and the Cl and C2 codes at a predetermined tiﬁing,
thereby storing the reproduced éudio data and the like into a
predetermined area in the memory circuit 44.

After the demodulated reproduction data D, is once
stored into‘the memory circuit 44, it is error corirected by
the error detecting and correcting circuit £4é (Fig. 2). The
error corrected reproduction data is sequentially output
through the digital signal input/output circuit 52. Thus,

the aigital audio signal recorded on the magnetic tape 15

can be reproduced.
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on the other hand, the multiplex coincidence circuit 72

supplies subcode data D¢y reproduced from the subdata area

and main data area to a selecting circuit 76 to switch the

contadt on thé basis of a switching signal D, which is
output from the demodulating circuit 66, thereby selectively
outputting the demodulated recording information to a double
coincidence detecting circuit 78, a triple coincidence
detecting circuit 79, and a quadruplex coincidence detecting

circuit 80 in accordance with the kind of the recording

information.

That is, as shown in Fig. 4, the double coincidence
i ttecting circuit 78 is reset by a reéet signal RST (Fig.
4C) which is output from the demodulating circuit 66 at a
timing when the rotafy drum reference signal DREF (Fig. 4A)
is s@itched (that is, timing when the reproduction signal
Sge (Fig. 4B) rises at a time point when the magnetic heads
28A and 28B start the scan of the magnetic tape 15).

Further, the recording information which 1s input
synchronously with a predetermined clock signal BCK (Fig.
4D) is selectively input to the doubie coincidernice detectii ~
circuit 78 through the selecting circuit 76, so that the
dcuble coincidence detecting circuit 78 receives the subdata
Dy (Fig. 4E) which is obtained from the subdata area and
sequentially discriminates whether it coincides or not.

That is, among the sequential continuous subdata (3),
(B), (¢), ..., the subdata (B), (D), and (G) (shown by
adding a symbol OK to a symbol NG indicative of the error
detected subdata) in which no error was detected in the
demodulating circuit 66 are fetched. When a double

coincidence result is obtained, the coincident subdata (G)

is output to the data bus Dy, (Fig. 4F).

...13...
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That is, in the subdata to be recorded into the subdata
area, data ID; control ID, block addresses, and the like are

assigned. Eight blocks are recorded in each recording track

~and different data is recorded every recording track.

Therefore, by selectively outputting the double
coincidence subdata as mentioned above, a burden of the
multiplex coincidence circuit 72 is reduced and the subdata
which was correctly reproduced in a practically enough range
can be obtained.

Further, even in the case where the magnetic tape 15 is
guickly fed to execute, for instance, a‘head search
reproduction, the subdata of a practically enough accuracy
can be obtained.

on the other hahd, as shown in Fig. 5, in a manner
similar to the double coincidence detecting circuit 78, tlre
triple coincidence detecting circuit 79 is reset by the
reset signal RST (Fig. 5C) which is output from the
demodulating circuit 66 at a timing when the rotary drum
reference signal DREF (Fig. SA) is switched (that is, timing
when the reproduction signal S, (Fig. 5B) rises).

Further, the triple coincidence detecting circuit 79
sequentially discriminates the coincidence regarding a
predetermined main ID of the subdata Dy, (Fig. 5E) which is
obtained from the main data area with respect to the
recording information which is input synchronously with a
predetermined clock signal BCK (Fig. 5D).

That is, the triple coincidence detecting circuit 79
fetches the data (C), (E), (G), and (I) of the main ID in
which no error was detected in the demodulating cifcuit 66
among a format ID (IDO), an emphasis processing ID (IDl), a
copy inhibition ID (ID6), and a pack ID (ID7). When the

-14-
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triple coinéidence"result is obtained, the data (I) of the

‘coincident main ID is output to the data bus D,,; (Fig. 5F).

Namely, in such a kind of main ID (IDO, ID1, ID6, ID7)

-which is recorded into the main data area, it is recorded

into each block in the main data area, so that the main ID
is'recorded.lZB times into one recording track.

Therefore, by selectively outputting the main ID in
which the triple coincidence result was obtained as
menﬁioned above, a main ID of a high reliability can be
certainly obtained.

Consequently, in accordance with the kind of recording
information, the recording information is selectively given
to the double cvwincidence detecting circuit 78 and triple
coincidence detectiné circuit 80, and the recording
information in which the double coincidence result is
obtained and the recording information in which the triple
coincidénce result is obtained are stored in the memory
circuit 44. Thus, the recording information which is
practically suvfficient and has a high reliability can be
obtained by reducing the burden of the multiplex coincidence
circuit 72.

Therefore, the reproduction data can be processed by
using the recording information without checking the
recording information by additionally providing an operation
processing circuit and the like. The reproduction data can
be certainly processed by a construction which is simpler by
the amount corresponding to such an operation processing
circuit and the like.

Oon the dther hand, as shown in Fig. 6, the quadruplex
coincidence detecting circuit 80 is reset by the reset
signal RST (Fig. 6C) whizh is output from the demodulating

-15-
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circuit 66 at a timing when the rotary drum reference signal
DREF (fig. 6A) trails (that is, timing when the reproduction
signal'sm (Fig.,éB) rises at ‘a time point when the magnetic
héad 28A in the magnetié heads 28A and 28B starts the scan).
| Further,‘through the selecting circuit 76, the
guadruplex coincidence detecting circuit 80 selectively

receives the ID (ID2) indicative of the sampling frequency

‘of the digital audio signal, ID (ID3) indicative of the

‘channel number of the digital audio signal, ID (ID4) to

identify the quantizing process of the digital audio signal,
and ID (ID5)‘indicative of the track pitch with respect to
the main ID of the subdata Doy; (Fig. 6E) obtained from the
main data area and sequentially discriminates the
coincidence or dissidence.

Due to this, if the guadruplex coincidence result is
obtained with regard to the data (B), (D), (E), (H) and (I)
of the main ID in which no error was detected in the
demodulating circuit 66, the data (I) of the coincident main
ID is held. After that, from the subsequent start time point
of the scan of the magnetic hzad 28B, with respect to the
data (A),; (D), (F), (H) and (K) of the main ID in which no
error was detected in the demodulating circuit 66, the
discrimination about the coincidence or dissidence is again
sequentially performed.

When the quadruplex coincidence result is obtained, a
check is made to see if the coincidence result is derived or
nof between the data (I) of Lli.le main ID which had first been
held and the data (K) of the main ID in which the
coincidence result was now obtained. When the coincidence

result is derived, the data (K) of the coincident main ID is

...16_
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output to the data bus Dy, (Fig, G6E) at the subsequent scan

'start time point.

on the contrary, if the dissidence result is obtained,

- from the scan start time point of the subsequent recording

track, the discrimination about the coincidence or

dissidence is again sequentially performed with regard to

the data of the main ID in which no error was detected in

the demodulating circuit 66.

That'is, in such a kind of main ID (ID2 to ID4) to be
recorded into the main data area, since the reproduced
digital ‘audio signal is ccenverted into the analog signal,
they are the necessary important recording information.

Therefore, if the main ID in which +the quadruplex
coincidence result is obtained and which coincides among the
recording tracks is selectively output as mentioned above,
the main ID of an extrem~ly high reliability can be
cbtained.

Therefore, the recording information checking means
such as an operation processing circuit and the like can be
omitted by such an amount as mentioned above and the
reproduction data can be certainly processed.

As mentionea above, the recording information is
selectively given tovthe double coincidence detecting
circuit 79, a triple coincidence detectinq circuit 80, and a
quadruplex coincidence detecting circuit 80 in accordance
with‘the kind of the recording information. The recording
information in which the double coincidence result was
obtained, the recording information in which the triple
coincidence result was obtained, and the recording
informatior in which the guadruplex coincidence was obtained
and which coincides among recording tracks (those recording

_17_



e information are hereinuafter referred to as multiplex
coiﬁcidence processed reccrding information) are
respectiveiy stored in the memory circuit 44. Thus, the
burden of the multiplex coincidence circuit 72 can be

5 reduced and recording information which is sufficient and
' has a high'reliability can be obtained.

Therefore, on the basis of the recording information

vebe stored in the memory circuit 44, the audio data which was
.::;; - sequentialiy reproduced can be processed.

., o ' '

:tr: 10 In the above construction, the memory interface circuit
s

‘:2': 42, control data input/output circuit 40, digital signal
?::.._: input/output circuit 52, reprcduction signal processing

aond

circuit 58, recording signal producing circuit 60, and error
detecting and correcting circuit 56 load the control data
15 Deoy; Stored in the memory circuit 44 at predetermined

timings, thereby switching the operation on the basis of the

control data Deoxt *

voes® That is, upon recording, after the digital audio signal
: was divided into blocks in the digital signal input/output
. 20 circuit 52, it is interleaved and converted into the input
< E audio data.
After the code for error detection and correction is
formed by the error detecting and correcting circuit 56, the

input audio data is converted into the recording sicnal Sgec

ro
6]

by the recording signal producing circuit 60 at the
subsequent interleave period.

The recording signal S, is sequentially output to the
magnetic heads 28A and 28B and the digital audio signal can
be sequentially recorded onto the magnetic tape 15.

39 On the other hand, after the reproduction clock signal
CK,; is extracted by the clock signal extracting circuit

...18.-
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v62, the reproduction signal Sg; 1s demodulated by the

:eproductidn siQnal processing circuit 58 .and the
feproduction data D,B is stored in the memory circuit 44.
‘At this time, in the subdata reproduced from the
subdata area, with‘respect to the subdata in which no error
ﬁas detected, the discrimination about the coincidence or

dissidence is sequentially performed by the double

'coincidence detecting circuit 78. When the double

coincidence result is obtained, the coincident subdata is

. outpﬁt to the data bus DT.

Due to this, in the subdata reproduced from the subdata
area, the subdata in which the double coincidence result was
obtained is stored into the memory circuit 44.

on the other hahd, in the main ID of the format ID
(IDO), emphasis processiﬁg ID (IDl), copy inhibition ID
(ID6), and pack ID (ID7), with regard to the data of the
main ID in which no error was detected, the discrimination
about the coinc*ﬂeﬁce or dissidence is sequentially
pe?formed by the triple coincidence detecting circuit 79. If
the triple coincidence result is obtained, the coincident
main ID is output to the data bus DT.

Thus, in the main ID (IDO, IDl1, ID6, ID7), the data of
the main ID in which 7“he triple coincidence result was
obtained is stored in the memory circuit 44.

on the other hand, in the main ID (IDzZ to ID4), with
respect to the data of the main ID in which no error was
detected, the discrimination about the coincidence or
dissidence is sequentially performed by the quadruplex
coincidence detecting circuit 80.

Due to this, the data of the main ID in which the
gquadruplex coincidence result was obtained and which

_19_
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coincides among recording tracks is output to the data bus

DT, and stored into the memory circuit 44.

Thus, the recording information in which the number of

" multiplex coincidence processing times is selectively

switched in accordance with the kind of the recording
information can be stored in the memory circuit 44. The
récording information of a high reliability can be obtained.
The reprodﬁction data can be certainly processed on the
basis of the recording information.

According to the above construction, the number of
multiplex processing times is selectively switched in
accordance with the kind c¢f recording information and the
recording information in which the double coincidence result
was obtained, the reéording information in which the triple
coincidence result is obtained, and the recording
information in which the quadruplex coincidence result is
obtained, and data which coincides among recording tracks
are stored in the menory circuit 44. Thus, the recording
information of a high reliability can be obtained by a
simple construction and the reproduction data can be
certainly processed on the basis of the recording
information.

The above embodiment has been described with respect to
the case where the number of multiplex processing times is
switched; and the recording information in which the double
coincidence result is obtained, the recording information in
which the triple coincidence result is obtained, and the
recording information in which the quadruplex coincidence
result is obtained, and data which coincides among recording

tracks are stored into the memory circuit. However, the

...20...
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invention is not limited to the above case but various
switching methods can be widely applied as necessary.

Further, the above embodiment has been described with
respeck to the case where the digital audio signal of the
AES/EBU format and the audio signal as an analog signal are
recorded and reproduced. However, the invention is not
limited to the above case but can be widely applied to the
cases where various signals are vecorded and reproduced such
as case where only the digital audio signal of the AES/EBU
format is recorded and reproduced, case where only the audio
signal as an analog signal is recorded and reproduced, and
the like.

Moreover, although the above embodiment has been
described with respeéﬁ to the case where the invention was

applied to the digital audio tape recorder, the invention is
not limited to the above case. Further, the invention can be
applied to an external memory davice of an operation
processing uriit and the data which is input and output
to/from operation precessing unit can be also recorded and
reproduced.

In addition, the invention is not limited to the
magnetic recording and reproducing apparatus but can be
widely applied to a digital audio tape recorder for only
reproduction and, further, a magnetic reproducing apparatus

for reproducing various cdata other than the audio signal.
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The claims defining ¢he invention are as follows:

1. A digital signal processing circuit having a memory circuit to store
reproduction data and recording information,

a reproduction signal processing circuit for demodulating a reproduction signal to
thereby obtain reproduction data and recording information and for storing said
reproduction data and said recording information into said memory circuit,

an error detecting and correcting circuit for executing an error detecting and
correcting process on said reproduction data, and

a data output circuit for outputti~ the reproduction data stored in said memory
circnit on the basis of said recording information, comprising:

a plurality of multiplex coincidence detecting circuits for sequentially detecting
whether the recording information coincides or not, and for outputting the recording
information to the memory circuit for which the coincidence result is respectively
obtained a predetermined number of times, and

a selecting circuit for selectively outputting the recording information to the
plurality of multiplex coincidence detecting circuits in accordance with the kind of
recording information.

2, A digital signal processing circuit according to ciaim 1, wherein said
multiplex coincidence detecting circuit detects the coincidence or dissidence of the
recording information between recording tracks and outputs the recording information in
which the coincidence result was obtained to said memory circuit.

[Priv1\0001 2:HRW



3. A digital signal processing circuit

substantially as described herein with reference to
Fig. 2 of the accompanying drawings.

4, A reproduction signal processing circuit

substantially as d»scribed herein with reference

to Fig. 3 of the accompanying drawings.

DATED this NINETEENTH day of OCTOBER 1990
Sony Coiporation
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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