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[57] ABSTRACT

A disc recorder containing a compressed data memory
for storing compressed audio data to be recorded to a
disc or reproduced from a disc. When a reduction pause
state is set during reproduction operation, reading out
of data from a compressed data memory is limited.
Therefore, discontinuity of reproduced audio at the
time of pause cancellation is prevented. When a record-
ing pause state is set during recording operation, the
compressed data memory is made empty. Therefore,
discontinuity of the recording audio is also prevented at
the time of pause cancellation.

9 Claims, 10 Drawing Sheets
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FIG. 11
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1

REPRODUCTION OR RECORDING DEVICE
HAVING A PAUSE FUNCTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a reproduction or
recording device, and more particularly, to a reproduc-
tion or recording device in which a pause state can be
set and canceled during reproduction or recording of
audio data using onto a disc-type recording medium
using an optical recording system or a magneto-optical
recording system.

2. Description of the Background Art

A special device for reproducing digital audio data
from a disc having digital audio data recorded by an

5
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optical reproduction system (referred to as a “disc -

player” hereinafter) is proposed, wherein continuous
reproduction of digital audio data can be carried out by
sequentially storing into a memory digital, audio data
continuously read out from a disc, and sequentially
reading out the stored data from the memory. As a
result of employing such a reproduction method, it is
expected that continuous reproduced audio data can be
obtained by continuously reading out in sequence audio
data stored in the memory once, and rapidly supplying
data to the memory by driving the disc at a high speed
for a predetermined time period after the pickup is
restored to the original track position to read out audio
data, even the in case where there is a tracking error the
pickup due to vibration during reproduction that results
in a drop in the audio data read out from the disc A disc
player employing such technique is disclosed in Japa-
nese Patent Laying-Open No. 3-3165, for example.

It is to be noted that there is no teaching in the docu-
ment of the prior art of providing means for setting and
canceling a pause state during reproduction in a disc
player employing the above-described technique. How-
ever, there is a possibility of a drop in the reproduced
sound when a pause state is canceled in the case where
a pause state is set during the reproduction operation to
interrupt provision of reproduced sound in the above-
described disc player.

Although the pickup enters a reproduction standby
state once a pause state is set to interrupt read out of
audio data from the disc, there is a possibility of a track-
ing failure by the pickup when the pause state is can-
celed, so that the supply of reproduced audio data to the
memory cannot be restarted In such a case, audio data
is read out continuously from the memory even when
the pickup is trying an access of the reproduction track
position. Therefore, if the amount of remaining data
stored in the memory is not sufficient at the time of
canceling the pause state, the memory may become
empty during the time period the pickup tries to access
the track to result in discontinuity in the reproduced
sound.

A device has been proposed recently that records
intermittently compressed audio data on a disc using the
magneto-optical recording principle (referred to as a
“disc recorder” hereinafter). Because this disc recorder
carries out intermittent recording on a magneto-optical
disc with audio data of approximately two seconds for
each channel provided from an audio signal source that
is compressed into approximately 0.4 seconds as one
recording unit (1 cluster), it is necessary to provide a
memory that can temporarily store compressed data for
recording of at least 1 cluster. By providing a memory
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2

of sufficient capacity, re-recording can be made possible
even when tracking error of a pickup occurs due to
vibration during recording.

However, such a provision of means for setting and
canceling a pause state during recording operation in
such a disc recorder will cause problems as set forth in
the following. When a pause state is set during record-
ing, there is a problem of the audio data already stored
in the memory prior to the setting of pause not being
recorded on a disc if the intermittent recording opera-
tion from the memory to the disc is ceased merely in
response to the pause state setting.

Although the pickup enters a record standby state to
interrupt recording of audio data to a disc when a pause
state is set, there is a possibility of tracking failure by the
pickup at the time of canceling the pause state so that
recording of audio data to the disc cannot be restarted.
Because the audio data for recording from an audio
signal source is continuously provided to the memory
even during the time period when the pickup is attempt-
ing to access the recording track position, there is a
possibility of the memory becoming full during a failure
of the pickup in accessing the track if the amount of the
data stored in the memory is great at the time of cancel-
ing the pause state. Such a situation results in disconti-
nuity in the recording sound.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a disc
reproduction device that does not make the reproduced
sound discontinuous at the time of canceling a pause
state even when a pause state is set during reproduction
operation.

Another object of the present invention is to provide
a disc recording device that does not make the recorded
sound discontinuous at the time of canceling a pause
state even when a pause state is set during recording
operation.

A further object of the present invention is to provide
a disc recording and reproduction device that responds
rapidly to a cancellation of a pause state set during
recording or reproduction operation for restarting re-
cording or reproduction operation. :

In summary, the present invention is a reproduction
device that records compressed audio data onto a disc,
including a reproduction head for reproducing com-
pressed audio data from the disc, a memory for holding
audio data, a write control circuit for writing audio data
reproduced by the reproduction head intermittently
into the memory at a high speed, a read out control
circuit for reading out audio data from the memory
continuously at a low speed, a circuit for converting
audio data read out from the memory into an audio
signal to provide the same, an intermittent reproduction
control circuit for driving the reproduction head and
the write control circuit for supplying reproduced
audio data to the memory when detection is made of an
empty area exceeding a predetermined amount in the
memory, a pause switch for setting and canceling a
reproduction pause state of the disc, and a read out
restricting circuit responsive to a setting of a reproduc-
tion pause state by the pause switch for stopping read
out of audio data from the memory.

According to another aspect of the present invention,
a recording device for writing compressed audio data
into a disc, includes: a data compressing circuit for
data-compressing audio data supplied from an audio
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signal source; a memory for holding compressed audio
data; a write control circuit for writing audio data
which is data-compressed by the data compressing cir-
cuit sequentially into memory; a read out control circuit
for reading out audic data from the memory as com-
pressed data at high speed in a predetermined recording
unit; a recording head for recording compressed audio
data read out from the memory into disc; an intermittent
recording control circuit for driving the read out con-
trol circuit and the recording head for reading out to
recording head the audio data from the memory for
recording, when detection is made that audio data ex-
ceeding the predetermined recording unit is stored in
the memory; a pause switch for setting and canceling a
- recording pause state of the disc; and a write restricting
circuit in response to a setting of a recording pause state
by the pause switch for reading out to recording head
the audio data of the recording unit being recorded at
the time of setting of a recording pause state and for
stopping writing the audio data of a succeeding record-
ing unit into the memory.

According to a further aspect of the present inven-
tion, a recording/reproduction device for recording
compressed audio data into a disc and for reproducing
the same from the disc, includes: a recording/reproduc-
tion head for recording and reproducing the audio data
to and from the disc; a circuit for data-compressing
audio data supplied from an audio signal source at the
time of recording, and for data-expanding the audio
data reproduced from the disc at the time of reproduc-
tion; a memory for holding audio data; a write control
circuit for writing the audio data which is data:com-
pressed by the data compressing circuit sequentially
into the memory at the time of recording, and for writ-
ing the audio data reproduced by the head intermit-
tently at a high speed into the memory at the time of
reproduction; a read out control circuit for reading out
at high speed in a predetermined recording unit the
audio data from the memory as compressed data at the
time of recording, and for reading out continuously at a
low speed the audio data from the memory at the time
of reproduction; an intermittent recording control cir-
cuit for driving the read out control circuit and the
recording head and for reading out audio data to the
recording head from the memory for recording, when
detection is made of a storage of audio data exceeding
the predetermined recording unit in the memory at the
time of recording; an intermittent reproduction control
circuit for driving the reproduction head and the write
control circuit and for supplying reproduced audio data
to the memory, when detection is made of an empty
area exceeding a predetermined amount in the memory
at the time of reproduction; a pause switch for setting
and canceling a pause state of the disc; a write restrict-
ing circuit responsive to a setting of a recording pause
state by the pause switch to read out to the recording
head the audio data of the recording unit being re-
corded at the time of a setting of a record pause state
and for stopping the writing of the audio data of a suc-
ceeding recording unit to the memory; and a read out
restricting circuit in responsive to a setting of a repro-
duction pause state by the pause switch to stop the read
out of audio data from the memory at the time of repro-
duction.

Thus, a main advantage of the present invention is
that the amount of remaining data in the memory is
sufficient at the time of cancellation of pause state be-
cause the succeeding read out from a compressed data
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memory is stopped when a pause state is set during
reproduction operation to maintain at least the remain-
ing amount of data at that time, and therefore the possi-
bility is reduced of the remaining amount of data in the
compressed data memory becoming zero so that the
reproduced sound is made discontinuous, even in the
case where the reproduction head has trouble in access-
ing the track at the time of pause cancellation in a disc
player.

Another advantage of the present invention is that
the remaining amount of data is zero in the compressed
data memory when canceling the pause state because all
the stored data in the compressed data memory is read
out to be recorded on the disc and the recording of
audio data into the compressed data memory is stopped
when a pause state is set during recording operation in
a disc recorder, so that there is little possibility in the
memory becoming full so that the recording audio is
interrupted even when the recording head has trouble
in accessing the track at the time of pause cancellation.

The foregoing and other objects, features, aspects
and advantages of the present invention will become
more apparent from the following detailed description
of the present invention when taken in conjunction with
the accompanying drawings.

"BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a structure of a recorder
for a small size disc using the magneto-optical recording
principle.

FIG. 2 schematically shows the conditions of the
audio data in respective portions of the recorder shown
in FIG. 1.

FIG. 3 is a block diagram schematically showing a
disc player according to a first embodiment of the pres-
ent invention.

FIGS. 4-6 are timing charts for describing the opera-
tion of the disc player according to the first embodi-
ment of FIG. 3.

FIG. 7 is a block diagram schematically showing a
disc recorder according to a second embodiment of the
present invention.

FIGS. 8 and 9 schematically show the operation
principle of the second embodiment of the present in-
vention.

FIG. 10 is a timing chart for describing the operation
of the second embodiment of the present invention
shown in FIG. 7.

FIG. 11 schematically shows the data format of com-
pressed audio data used in the second embodiment of
the present invention.

FIGS. 12 and 13 are timing charts for describing the
operation at the time of reproduction in the embodi-
ment of FIG. 7.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As described in the section of the description of the
background art, a small size disc is proposed as a digital
audio information recording medium that allows recor-
ding/reproduction of digital audio information by em-
ploying magneto-optical recording/reproduction prin-
ciple. These proposed small size discs are used in a disc
player of portable types or for vehicles, and audio infor-
mation of 74 minutes in maximum can be recorded on
one side of a disc of approximately 7 cm in diameter.

In such a small size disc, intermittent recording/re-
production of a digital audio signal is proposed for
























