United States Patent [

Fujiie et al.

4,858,217
Aug. 15, 1989

Patent Number:
Date of Patent:

(11]
[45]

{54] OPTICAL DISK RECORDING AND
REPRODUCING DEVICE

Kazuhiko Fujiie, Tokyo; Tadao
Yoshida, Kanagawa; Ryo Ando,
Tokyo, all of Japan

[75] Inventors:

[73]
(21]
[22]

Assignee:  Sony Corporation, Tokyo, Japan
Appl. No.: 121,141
Filed: Nov. 16, 1987
[30] Foreign Application Priority Data
Nov. 18, 1986 [JP]  Japan ............emsmeses 61-272860

[51] Imt. CL4 e HO04N 5/76; G11B 5/09

Primary Examiner—Vincent P. Canney
Attorney, Agent, or Firm—Hill, Van Santen, Steadman &
Simpson

[57] ABSTRACT

An optical disk recording/reproducing device that re-
cords and reproduces digital audio data by executing an
interleave processing for error correction is disclosed.
According to the invention, when new musical informa-
tion is recorded successively after previously recorded
musical information, recording is started by digitally
adding zero data for a prescribed period. Similarly,
upon stopping recording of the musical information,
zero data are digitally added for a prescribed period so

[52] US. Cl it 369/59; 360/40 as to end recordin . I
. . - g. The present invention is made to
[58] Field of Search ........c..cc.ce.. 369/59; 336701//3329, 4;(2 produce no abnormal sounds in a boundary section of
’ one musical information in its reproduction state and
{56] References Cited the other musical information that comes immediately
U.S. PATENT DOCUMENTS before or after it.
4,731,774 3/1988 Furokawa .......icecinennns 369/59
4,748,611 5/19838 Tsuyoshi et al. wcocvcurecnnae 369/59 6 Claims, 9 Drawing Sheets
DIGITAL AUDIO DATA 3
Q R ! 32
30 | < i
% AND
38 ] /
STOP RECORDING
COMMAND SIGNAL D2 Qz—q
FF2 44
36 > @,
)
37
NAND
START RECORDING 35
COMMAND SIGNAL T D 1
FF1
33 > Oy
I1
34 42
& , o
0sc COUNTER
T 588 P
$ ) 43
39 40 4



US. Patent  Aug. 15, 1989 Sheet 1 of 9 4,858,217




US. Patent  Aug. 15, 1989 Sheet 2 of 9 4,858,217

(b) /\/\me\/\\ﬁ




Aug. 15, 1989 Sheet 3 of 9 4,858,217

U.S. Patent

£°9l4

1Nno

ce 'z

ce / L
z_nWt Haavd v! arv

S

Qsl—~{ dsia A Dy
« 9
ndo ¥3d003Qa |=
a7
| Anowaw 431417dWY NOILONAOYdIY
6 yai4ng TVNDIS G3QH023HIYd
L
17
9¢ hmffh 8¢
|| Linowio oniss3aooud Y1411y
H3Q0ON3 1VYNOIS d3aHo93y ayoo3y

v/a

0c

4

1IN3HID ONISS330dd
TYNDIS d3dNAaodd3d

1} H3I41TdAV NOILONAOHd3Y

TVYNDIS JIL3INDVYW-0140

“

)
Sl

81




Aug. 15, 1989 Sheet 4 of 9 4,858,217

US. Patent

b
Y

1284

Se

AaNVN

lemo zqg

rOld

v

ot g
| [ |
H3LINNOD < m_mm 380 .”_H_
i
2 e
td4
D i M._<20_m ANVWOOD
ONIGH003Y 14vILS
L8
[
I o¢

EF

anv

ce

M TVYNDIS ANYWWOD
ONIQH023d dOols

og
by

v1iva olanv IvLioia



4,858,217

|

SOld
—|||r|| 1NdiNO HON

Aug. 15, 1989 Sheet 5 of 9

U.S. Patent

|
| v1lva gyod3y
. Z5E9 viva o1any viiold —- 5%y
{C
? V\m/ LNdLNO ANV
1NdLNO 20
z1
1NdLNO (41) HILHIANI
JYNDIS ANVWINOD
ONIQH093Y dOLS
_ 1NdLNO ANVN
1
1LNdLNO 'D
TYNDIS ANYWIWOD
ONIQHOD3Y LHVIS
it 4 45 _ 3t 45 [ LNdiNO YILNNOD
JWVHA 801 | awvyd sor | awvyasor | amvysy so
||=a===§=====1T==_==§====_E§_.ﬁ=_==§_==__==_===_,*==_______=_==__________ T T 3s7nd awvys
| mw —— viva olany 1vLioid
Z1 L



US. Patent  Aug. 15,1989  Sheet 6 of 9 4,858,217

(b)

7
(c) AB

FIG.6



US. Patent  Aug. 15,1989  Sheet 7 of 9

CONTROL START
RECORDING

IS OPERATION INPUT
OF RECORD KEY
ACCEPTED?

OUTPUT START RECORDING
COMMAND SIGNAL, AND
ENTER RECORDING MODE

OUTPUT ZERO DATA

CALCULATE
FRAME PULSE

CALCULATED VALUE
= 1087

STOP ZERO DATA OUTPUT

FADE-IN
PROCESSING

|
RECORDING

FIG.7

4,858,217



US. Patent  Aug. 15, 1989 Sheet 8 of 9

CONTROL
END RECORDING

IS OPERATION INPUT
OF STOP KEY
ACCEPTED ?

FADE-OUT
PROCESSING

OUTPUT ZERO DATA

CALCULATE
FRAME PULSE

CALCULATED VALUE
= 1087

STOP ZERO DATA OUTPUT

RECORDING IS OVER

FIG.8

4,858,217



US. Patent  Aug. 15, 1989 Sheet 9 of 9 4,858,217

18 5

52
\ 20
\ \ 21 S 22
REPRODUCED
SIGNAL S
> PROCESSING ENCODER | D/A <[§~ FADER

CIRCUIT

!

L

_

CPU |

FIG.9



4,858,217

1

OPTICAL DISK RECORDING AND
REPRODUCING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an optical disk recording and
reproducing device adopting an interleave processing
executed on digital signals for error correction and,
more particularly, to a recording and reproducing de-
vice for musical information that is digital and uses an
optical disk as a record medium.

2. Description of the Prior Art

Compact Disc or CD techniques wherein musical
information is converted into digital signals to be re-
corded thereon has been utilized as a music source with
high quality, and recording/reproducing devices for
the CD techniques have also been evolved for practical
use.

Meanwhile, an optical disk recording/reproducing
device, that differs from the CD, wherein a recording
format with compatibility is adopted and digital audio
data are recorded and reproduced using a recordable
type optical disk as a record medium is disclosed for
example in our preceding PCT application (Appin. No.
PCT/IP87/00764).

In the optical disk recording/reproducing device, as
shown in FIG. 1, an opto-magnetic disk 1 wherein a
vertical magnetizing membrance with a magneto-opti-
cal effect is provided on a disk recording surface that is
12 cm in diameter is used as a record medium. There are
tracks in the opto-magnetic disk 1 spirally formed by
the respective pre-groups 2 each one of which is A/8 in
depth (in which A indicates a wavelength of a laser
beam). In each land section placed between the pre-
groups 2, a pre-recorded area 4 on which pits 3 or frame
signals are recorded in the circumferential direction
presenting uneven shapes at regular intervals. In the
center part of the pre-recorded area 4 there is a data
record area 5 where the opto-magnetic recording is
performed.
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Also, in a lead-in section of the inside circumference

of the opto-magnetic disk 1, there is provided an area
called TOC (table of contents) section 6 on which vari-
ous data indicating the recorded information of the disk,
for example, numbers of musical pieces, starting and
ending times, can be recorded.

The distance from the pit 3 provided in the pre-
recorded area 4 to the pit 3 provided in the next pre-
recorded area 4 corresponds to one frame, wherein
588-channel-bit data, being in conformity with a CD
standard, can be accommodated.

In the CD standard, EFM modulation (Eight to
Fourteen Modulation) is adopted. That is, one frame
consists of 588 channel bits, with the first 24 bits being
allotted to frame synchronous signals, while the remain-
ing 1432 bits (32 symbols) are allotted to the musical
information data and parity bits. Thus an error correc-
tion code called CIRC (Cross Interleave Reed-Solomon
Code) supplying the interleave delay which corre-
sponds to maximum 108 frames is performed.

The CIRC error correction is executed, in addition to
adopting EFM modulation, in such type of optical disk
recording/reproducing device using the recordable
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optomagnetic disk 1, in order to enable reproduction of 65

a usual CD and to attain upper compatitility.
Though the detailed explanation is abridged, the con-
ventional CIRC error correction adopted for CD is

2

executed by two-series Reed-Solomon Code that in-
cludes C; error correction, for correcting a one word
symbol code, and C; error correction, capable of cor-
recting data scattered within the plural frames, due to
interleaving. By this code, in case erroneous data is
found in the recorded data of an optical disk upon read-
ing, the error can be corrected by referring to the data
placed in 108 frames before and behind the erroneous
data.

With reference to FIG. 2(a), illustrating an analog
waveform of the recorded musical information, new
musical information B is written from the time tg into
the prerecorded musical information part A for exam-
ple. When these recorded information are reproduced,
as seen from FIG. 2(b) illustrating an analog waveform
of the reproduced musical information, an abnormal
sound (consisting of noise and sometimes referred to as
buchi-buchi sound) originates during the period AT that
includes several frames before and after the time to.

This abnormal sound is caused by the above-men-
tioned C; error correction. That is, since the interleave
relevancy is lost in said period AT, the wrong correct-
ing procedure is performed to cause the abnormal
sounds as though the musical information A and B are
alternately outputted per one sample.

OBJECT AND SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
optical disk recording/reproducing device that can
record digital audio data to which an interleave pro-
cessing for error correction has been executed on the
optical disk and that produces no abnormal sounds at a
boundary section of the audio data during reproduction.

It is another object of the present invention to pro-
vide an optical disk recording/reproducing device that
performs an interieave processing for error correction
by adding zero data to a leading part of digital audio
data for the prescribed period, and that records the
digital audio data on the optical disk together with said
zero data.

It is a still another object of the present invention to
provide an optical disk recording/reproducing device
that performs an interleave processing for error correc-
tion by adding zero data to an ending part of digital
audio data for the prescribed period, and that records
the digital audio data on the optical disk together with
said zero data.

A futher object of the present invention to provide an
optical disk recording/reproducing device that per-
forms an interleave processing for error correction by
adding zero data to a leading part and an ending part of
digital audio data for the prescribed period, and that
records the digital audio data on the optical disk to-
gether with said zero data.

A still further object of the present invention is to
provide an optical disk recording/reproducing device
that performs an interleave processing for error correc-
tion after replacing a leading part and/or ending part of
digital audio data with zero data by encoding means for
the prescribed period corresponding to the interleave
length in the interleave processing by means of data
processing, and that records the digital audio data on
the optical disk together with said zero data.

Another object of the present invention is to provide
an optical disk recording/reproducing device that per-
forms an interleave processing for error correction by
adding zero data for the prescribed period to a leading
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part and/or an ending part of digital audio data to
which fade-in/fade-out processing has been executed,
and that records the digital audio data to the optical disk
together with said zero data.

Other object and advantage of the invention will be
apparent in the following description, the appending
claims and the accompanying drawings.

BRIEF DESCRIPTION. OF THE DRAWINGS

FIG. 1 is a plan view with certain parts enlarged to
schematically show a record surface of a recordable
type optical disk.

FIG. 2 consisting of A and B is an analog wave form
chart of recorded and reproduced musical information
explaining an abnormal sound caused when musical
information is successively recorded on a recordable
type optical disk.

FIG. 3 is a block diagram showing an embodiment of
an optical disk recording/reproducing device of the
present invention.

FIG. 4 is a block diagram showing a construction of
an encoder that ,constitutes the embodiment of FIG. 3.

FIG. 5 is a time chart explaining an operation of the
encoder.

FIG. 6 consisting of A through C is a wave form
chart showing a data wave form example of a succes-
sively recorded part when musical information is suc-
cessively recorded using the optical disk recording/re-
producing device of the present invention.

FIG. 7 is a flow chart showing a control operation to
start recording by CPU that constitutes the embodiment
of FIG. 3.

FIG. 8 is a flow chart showing a control operation to
stop recording by said CPU.

FIG. 9 is a block diagram showing a modification of
a reproducing system in the embodiment of FIG. 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 3 illustrates a structure of an optical disk recor-
ding/reproducing device in accordance with an em-
bodiment of the present invention. Referring to FIG. 3,
an optomagnetic disk 1 shown in FIG. 1 is used as a
recordable type optical disk. The opto-magnetic disk 1
is rotated at a constant linear velocity by a motor 11.

An optical head 12 consists of several optical parts
such as a laser diode, a plotodetector, a lens and a half
mirror, and is controlled so that it performs writing and
reading of digital audio data by irradiating a laser beam.

Also, a magnet 13 for applying the external magnetic
field is provided on the opposite side of the optical head
12, with the opto-magnetic disk 1 placed between them.
The magnet 13 is controlled such that its polarity re-
verses at the time of erasure and recording.

Among RF signals (high frequency signals) read from
the opto-magnetic disk 1 by the optical head 12, signals
corresponding to a pre-recorded area 4 of the opto-
magnetic disk 1 are supplied to a pre-recorded signal
reproducing amplifier 14, whereas signals correspond-
ing to a TOC section 6 and a data record area 5 where
the opto-magnetic recording is performed are transmit-
ted to an opto-magnetic signal reproduction amplifier
15.

From the pre-recorded signal reproduction amplifier
14, absolute time information (an address signal) is in-
putted to a microcomputer (CPU) 17 through a decoder
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16. Also, an output from the opto-magnetic reproduc- .

tion amplifier 15 is transmitted to a reproduced signal

4

processing circuit 18, where de-interleave processing
and other signal processing are executed thereon. Disk
information recorded in the TOC section 6 is supplied
to a buffer memory 19 from the reproduced signal pro-
cessing circuit 18. Then, digital audio data recorded in
the data record area 5 are transmitted to a digital to
analog (D/A) converter 20 from the reproduced signal
processing circuit 18 to be converted into analog sig-
nals, and outputted as reproduced audio signals from a
terminal 22 through an output amplifier 21.

On the other hand, at the time of recording, an analog
audio signal that is to be recorded is supplied to a termi-
nal 23. This analog audio signal is transmitted from a
fader 29 through an input amplifier 24 to an analog to
digital (A/D) converter 25 to be converted into digital
data. The digital audio data obtained at the analog-digi-
tal converter 25 are transmitted to a recorded signal
processing circuit 27 through an encoder 26 that adds
zero data, where the prescribed signal processing, such
as data blocking, interleave processing, and addition of
error correcting code is executed. The digital audio
data to which prescribed signal processing is executed
in the recorded signal processing circuit 27 are then
transmitted to the optical head 12 through a record
amplifier 28. After modulating the laser diode, these
data are recorded in the data record area 5 of the pre-
scribed track of the opto-magnetic disk 1.

Following procedure is also possible. First supply the
output data of said analog to digital converter (A/D) 25
to the computer 17, detecting silent parts between tunes
and writing them with their tune numbers or ending
time, etc. to the buffer memory 19 as disk information.
Then, read this information from the buffer memory 19
to have it recorded in the TOC section 6 of the opto-
magnetic disk 1 just before removing the disk 1 from the
optical disk recording/reproducing device of the pres-
ent embodiment.

In FIG. 3, 17a indicates an input device for designat-
ing operation modes of the device and recording/repro-
ducing position of the musical information. The input
device 17a also includes a record key, a reproduction
key, and a stop key, etc. 17b is a display device indicat-
ing recording/reproducing situation of the opto-mag-
netic disk 1.

The optical disk recording/reproducing device of the
present embodiment with the aforementioned structure
performs a recording operation in a following manner.

When giving an order to start recording the musical
information to the computer 17 by operating the record
key of the input device 17q, the computer 17 first con-
trols the encoder 26 such that it outputs zero data only
for 108-frame period that corresponds to one interleave
length of the interleave processing at the recorded sig-
nal processing circuit 27. Thus, zero data equivalent to
one interleave length are added to a leading part of
digital audio data of audio signals incoming from the
terminal 23. To this musical information, prescribed
signal processing, such as an interleave processing, is
executed at the recorded signal processing circuit 27 so
that zero data equivalent to one interleave length are
added to the leading part in the encoder 26 due to the
control of the computer 17. By modulating the laser
power of the optical head 12 with the digital data, after
the prescribed signal processing executed to them in the
recorded signal processing circuit 27, these digital audio
data to which zero data of one interleave length are
added are recorded on the opto-magnetic disk 1.
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Also, when giving an order to stop recording musical
information to the computer 17 by operating the stop
key of the input device 174, the computer 17 controls
the encoder 26 such that it outputs zero data only for a
108-frame period that is equivalent to one interleave
length, and adds zero data equivalent to one interleave
length to an ending part of the digital audio data that
have been recorded on the optomagnetic disk 1 by that
time. Then, after executing the prescribed signal pro-
cessing such as interleaving processing to the zero data
with one interleave length added to the ending part of
the digital audio data, and after recording them on the
opto-magnetic disk 1, the computer 17 releases the re-
cording mode.

The encoder 26 that adds zero data to the leading part
and the ending part of the digital audio data by the
control of said computer 17 can be embodied as a con-
struction given in FIG. 4, as an example.

Referring to FIG. 4, to one data input terminal 30,
there are supplied digital audio data obtained at the
analog to digital converter (A/D) 25. These digital
audio data are outputted from an output terminal 32
through an AND gate 31. Also, to a first control input
terminal 33, there is supplied a command signal to start
recording from the computer 17 by operating the re-
cord key in the input device 17a. This command signal
is supplied to a data input terminal of a first D type
flip-flop (FF1) 34 and to an NAND gate 35. Further, to
a second control input terminal 36, a command signal to
end recording is supplied from the computer 17 by
operating the end key of the input device 17a. This
command signal is supplied to a data input terminal of a
second D type flip flop (FF;) 37 and to an NOR gate 43
as well as it is supplied to the AND gate 31 as a gate
control signal through an inverter (I2) 38.

In the encoder 26, a quartz oscillating circuit 39 oscil-
lates at 4.3218 MHz that is equivalent to a carrier fre-
quency of EFM modulation in the CD standards, and
supplies a frequency divider 40 with a bit clock obtained
as its oscillated output. The frequency divider 40 forms
a frame pulse, i.e., a frame-period pulse per 588 channel
bits by multiplying the bit clock by 1/588, and supplies
the frame pulse to a counter 41. The start recording
command signal is supplied to a clear input terminal
through the NAND gate 35, inverter (I1) 42, NOR gate
43, clearing the counter 41 at time t; (FIG. 5) the rising
edge of the start recording command signal. Also, the
stop recording command signal is supplied to the clear
input terminal through the NOR gate 43, clearing the
counter 41 at time t; at the rising edge of the stop re-
cording command signal. As shown in the timing chart
of FIG. 5, the counter 41 supplies the respective clock
input terminals of said first and second D type flip-flop
34, 37 with one output pulse every time it counts 108-
frame pulses that are supplied from the frequency di-
vider 40.

The start recording command signal that is supplied
to the data input terminal of the first D type flip-flop 34
is delayed one period (108-frame period), i.e., a period
corresponding to one interleave length, of the calcu-
lated output pulse of the counter 41 and becomes a
negative output Q1. The D type flip-flop 34 supplies the
NAND gate 35 with the negative output Q. As shown
in FIG. §, the NAND gate 35 forms a gate control
signal that becomes logically “0” for a period T that
corresponds to one interleave length from the time t; at
the rising edge of the start recording command signal
but that becomes logically “1” during other periods.
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The NAND gate 35 supplies said gate control signal as
an NAND output, derived from of the start recording
command signal and said negative output Q; to the
AND gate 31.

Similarly, the stop recording command signal that is
supplied to the data input temrinal of the second D type
flip-flop 37 is delayed one period of the calculated out-
put puise of the counter 41 (108-frame period), ie., a
period T corresponding one interleave length, and
becomes an affirmative output Q3. The second D type
flip-flop 37 outputs the affirmative output Q; from its
control output terminal 44 as an actual stop recording
command signal.

As seen in FIG. 5, when digital audio data are sup-
plied through the data input terminal 30, the AND gate
31 adds zero data to a leading part of these data for the
period T that is equivalent to one interleave length by
the gate control signal supplied from the NAND gate
35. Also, the AND gate 31 adds zero data to an ending
part of said digital audio data for the period T; that is
equivalent to one interleave length by the gate control
signal supplied from the inverter 38.

In the optical disk recording/reproducing device
having the encoder 26 of the above-mentioned struc-
ture, in case musical information B, a source of which is
connected to the terminal 23, is recorded directly fol-
lowing the previously recorded musical information A
on the opto-magnetic disk 1, zero data are to be re-
corded for a period AT to the boundary part of both
musical informations as shown in FIG. 6(a). As the
period AT is equivalent to 216-frame period, that is, two
interleave lengths of the interleave processing for C;
error correction, interleave processing is performed
neither on data immediately before the ending point (ta)
of the musical information A nor data just after the
starting point (tb) of the musical information B. Accord-
ingly, even if a signal processing such as de-interleave
processing is executed at the time of reproduction, data
immediately before the ending point (ta) of the musical
information A is not corrected by mistake by data of the
musical information B, and data just after the starting
point (tb) of the musical information B is not corrected
by mistake by data of the musical information A, either.

Thus, with the optical disk recording/reproducing
device, it is possible to record plural musical informa-
tions successively on the opto-magnetic disk 1 in a re-
cord pattern free of abnormal sounds (buchi-buchi
sounds) at the boundary sections of each musical infor-
mation. It is also possible to reproduce musical informa-
tion without producing abnormal sounds from the opto-
magnetic disk 1.

It is to be noted that during the period AT when said
zero data are being recorded, no sounds are produced.
Yet as the period AT lasts only for about several 10 ms,
there is no auditory problem.

As shown in FIG. 6(b), it is auditorily effective to
execute fade-out or fade-in control on the shaded por-
tions before and after the recording period AT of said
zero data around which musical information A and B
are successively recorded in order to connect those
musical information smoothly, without interrupting
them abruptly.

Such fade-out or fade-in control may be executed by
digital processing at the encoder 26, however, as shown
in the embodiment of FIG. 1, it is simplest to execute it
at an analog fader 29 that is provided between the termi-
nal 23 to which analog audio signals are inputted and
the input amplifier 24.
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Besides, when the analog fader 29 is used, generation
of the abnormal sounds can be reduced to the value that
is too small for the listener to recognize them auditorily
even if the zero data recording period AT is shorter
than the period equivalent to the interleave length for
error correction, as shown in FIG. 6(c). This also serves
to reduce the silent period during the successive record-
ing.

With reference to flow charts of FIGS. 7 and 8, pro-
cedures of the control operation at the time of start and
end recording, including the above-mentioned fade-out,
fade-in control are explained, respectively.

At the time of start recording, as shown in FIG. 7, it
is judged whether an operating input of the record key

is accepted. When it is accepted, control enters the 15

recording mode, outputting the start recording com-
mand signal. Then frame pulses are calculated while
outputting zero data. When the counted value of the
frame pulses reaches 108, the output of zero data is
ceased. After that, by executing the fade-in processing
on the musical information, the recording operation is
started.

Similarly at the time of stop recording, as shown in
FIG. 8, it is judged whether an operating input of the
stop key is accepted. When it is accepted, the stop re-
cording command signal is outputted. After executing
the fade-out processing on the musical information,
frame pulses are calculated while outputting zero data.
When the counted value reaches 108, the output of zero
data is ceased. After the recording mode is cancelled,
the recording operation is over.

In the present embodiment, 108frames (17 ms) are
preserved in the leading and ending part of the digital
audio data, respectively, as the recording period of zero
data. But it is also acceptable to record zero data for one
round of a particular track or for the preset given period
in the successive recording section in order to simplify
the control program of the computer 17. In case a
DRAW type optical disk that does not need repeated
recording is used as a record medium, the zero data
recording period may be provided either on the leading
part or ending part of the digital audio data.

It should be noted that if zero data are added to the
leading or ending part of the audio information by exe-
cuting analog muting on the incoming audio signals, it is
possible that a muting circuit should generate noises and
that the quality of musical information would be deteri-
orated. Therefore, zero data are added by digital pro-
cessing by the encoder 26 in the optical disk recording-
/reproducing device of the present invention.

In the above-described embodiment, it is also possible
to supply the computer 17 with the outputs of the ana-
log to digital (A/D) converter 25, detecting silent parts
among each tune, for example, and writing tune num-
bers, ending time, etc. on the buffer memory 19 as the
disk information to record them on the TOC section 6
of the opto-magnetic disk 1. This enables to realization
of a structure that can further prevent abnormal sounds
from occurring by detecting the successively recorded
part during recording in the reproduction system, based
on the information recorded on said TOC section 6
during reproduction.

As is shown in FIG. 9, another encoder 51 and fader
52 are added to the circuit of the reproduction system.
In the drawing, when the computer 17 detects the time
of the successively recorded part during recording, the
output data of the encoder 51 are controlled to be zero
data for the prescribed period equivalent to one inter-
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leave length. Before and after this, the fader 52 is oper-
ated so as to output reproduced audio signals to which
above-mentioned fade-out or fade-in processing is exe-
cuted as shown in FIG. 6(b),(c).

Although the present invention has been shown and
described with respect to preferred embodiments, vari-
ous changes and modifications which are obvious to a
person skilled in the art to which the invention pertains
are deemed to lie within the spirit and scope of the
invention.

What is claimed is:

1. An optical disk recording/reproducing device
comprising: ’

analog to digital converting means for digitizing in-

coming analog audio signals;
encoding mearis for replacing digital audio data ob-
tained as the converted output data due to the
analog to digital converting means with zero data
for a prescribed period by operating a record key;

data processing means for forming recorded data by
executing an interleave processing for error cor-
rection on the encoded output data due to the en-
coding means; and

recording/reproducing means for recording the re-

corded data formed by the data processing means
on a plurality of tracks of an optical disk and for
reproducing the audio signals by optically reading
the digital data recorded on the plurality of tracks
of the optical disk,

characterized in that the digital audio data are re-

corded on the optical disk by adding zero data to a
leading part of them for a prescribed period to
allow a noise-free interleave processing for error
correction.

2. An optical disk recording/reproducing device
comprising:

analog to digital converting means for digitizing in-

coming analog audio signals;
encoding means for replacing digital audio data ob-
tained as the converted output data due to the
analog to digital converting means with zero data
for a prescribed period by operating a stop key;

data processing means for forming recorded data by
executing an interleave processing for error cor-
rection on the encoded output data due to the en-
coding means; and

recording/reproducing means for recording the re-

corded data formed by the data processing means
on a plurality of tracks of an optical disk and for
reproducing the audio signals by optically reading
the digital data recorded on the plurality of tracks
of the optical disk,

characterized in that the digital audio data are re-

corded on the optical disk by adding zero data to
an ending part of them for a prescribed period to
allow a noise-free interleave processing for error
correction. :

3. An optical disk recording/reprocuding device
comprising:

analog-digital converting means for digitizing incom-

ing analog audio signals;

encoding means for replacing digital audio data ob-

tained as the converted outupt data due to the
analog to digital converting means with zero data
for a prescribed period by operating a record key
and a stop key; data processing means for forming
recorded data by executing an interleave process-
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ing for error correction on the encoded output data
due to the encoding means; and

recording/reproducing means for recording the re-
corded data formed by the data processing means
on a plurality of tracks of an optical disk and for
reproducing the audio signals by optically reading
the digital data recorded on the plurality of tracks
of the optical disk,

characterized in that the digital audio data are re-

corded on the optical disk by adding zero data to
leading and ending part of them for a prescribed
period to allow a noise-free interleave processing
for error correction.

4. An optical disk recording/reproducing device
according to any one of claims 1 to 3, characterized'in
that said encoding means replaces said digital audio data
with zero data for a prescribed period that is longer
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than a period equivalent to the interleave length of an
interleave processing for error correction executed by
said data processing mearns.

5. An optical disk recording/reproducing device
according to any one of claims 1 to 3, characterized in
that there is provided fading means for executing fade-
in and fade-out processing on incoming analog audio
signals.

6. An optical disk recording/reproducing device
according to claim 4, characterized in that there is pro-
vided a frame counter for calculating a period corre-
sponding to said interleave length by calculating frame
pulses that indicate one frame period of the digital audio
data so as to perform an operation control of said en-
coding means with the calculated output of the frame

counter.
x kK ok k%



