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TITLE OF THE INVENTION DATE OF RECEIPT

REPRODUCING METHOD AND
REPRODUCING APPARATUS OF RECORDING MEDIUM
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present ‘invention relates to a method and an
apparatus for reproducing a recording medlum More
spedifiqally, the present invention is directed to a method
and an apparatus for reproducing a recording medium with a
" memory used to temporarily store therein data read out from
a recording medium.

2. Background of the Invention

Conventionally, such an-apparatus whose vibration proof
could be improved is realized by that a data -rewritabl_e
magneto optiéal disk is employed as a recording medium, on
_which musié data and the like can be recorded by a user, and
data read out from the magneto optical disk is once stored
into a memory.

In, for instance; a reco:ding and/or feproducing-
apparatus:éapable of recording and/or reproducing a magneto
optical disk, audio data read from the magneto optical disk
is inteémittently written into-aﬂbuffe; memory at a high
transfer rate during the reprodﬁding operation, whereas the
audio data is cohtinpously read out from the buffer memory at

a'low-transfér_rate to be demodulated as an audio (sound)
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reproduction signal. At this time, a certain data amount of

‘audio data is being stored in the buffer memory.

Accordingly, even when a track jump happens ‘to occur due to
applications of external vibratiohs to the recording and/or
reproducing apparatus and thus the reading operation of the
audio data from the magneto optical disk is temporarily
i'nterrupted, the audio data can be contir_moﬁsly read from the
buffer memory. As a result, the reproduced sounds are
oﬁtputted without any interruption.

During the recording operatioh, the input data is
continuously, temporarily stored into the buffer memory at a

low transfer rate, and then is intermittently read from this

‘buffer memory at a high transfer rate to be suppiied to the

recording head, so that the read audio data is recorded on
the disk. o

In a' recording track of a magneto optical disk
functioning as the recording medium of the above—described

recording and/or reproducing apparatus, as illustrated in

- FIG. 1, clusters CL (= 36 sectors) .are continuously formed,

each of which is constituted by a sub-data region of 4
sectors (1 sector = 2,352 bytes) and a main data region of 32
sectors. 1 cluster is used as a minimum unit during the

recording operation. 1 cluster corresponds to tracks

-provided on 2 to 3 circumferences of the disk. It should be

noted that an address is recorded every 1 sector.
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*The sub-data region of 4 sectors is employed as sub-data
and a linking area. TOC (Table of Contents) data, and audio
data are recorded on the main data fegion of 32 sectors.

‘A sector is further subdivided into sound groups, and
two sectors are subdivided into 11 sound groups. Within a
sound group of 424 bytes, data is separated into an L;channel
and a R-channel to e.recordéd. 1 sound group becomes such an
audio data .amount. equal to 11.6 msec. _ 212 bytes for
constiputing either thé L-channel region, or the R—channel
region is called as a "sound frame". |

When data is recordéd and/br reproduced via the buffer

memory, whiCh has been recorded in such a format on the disk,

the data is stored in a sector unit into the buffer memory.

That is, the sector address is combined with the byte address
(0 to 2351 bytes) within the sector to produce an access
address, so that both the Qata write/read operations are
performed.

In the above-described recording and/or reproducing
apparatus, a fast-forward (FF) reproducing operation and a
fast-return (FR) reproducing operation can-be performed in
addition to the normal reproducing operation. However, when
thé ope:étioh is switched between thé normal réproducing
operation and the fast-forward reproducing operation, and
also between the normal reproducing operétion and the fast-

return reproducing operation, 'output sounds would be
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interrupted. Namely, a so-called "sound interruption"

happens to occur. Thus, there is a problem -that rhythmicai

~operation feelings_coﬁld not be obtained.

For example, during - the fast-forward reproducing
operatiohﬂad the fast-return reproducing operation, the audio
data are read froﬁ' the disk for the fast-forward
reproduction, or the fast-return reproduction,_and then are
stored into the buffer nemory. These.audio data are read
from the buffer memory to be reproduced. The audio data read
from the disk for the fast-forward reproduction, or the fast-
return reproduction implies such temporally interrupted data
produced by that for exémple, the data of several sectors
have béen read, and thereafter several tracks jump over, and
then the data of several sectors Are read. After the data
have been once stored into the buffer memory, these data are

sequentially read from the buffer memory, so that the sounds

"are outputted as the. sound outputs corresponding to either

the fast-forward reproduction, or the fast-return

reproduction.' However, when the operation is changed from

the fast-forward reproduction,' or the fast-return

reproduction ihto the normal reproduction, the transfer
operétién of the data which have béen stored in the buffer
memory for the above purposes is interrupted, and then the
data for the normaltreproduction must be newly read from the

disk to be stored into the buffer memory. The data for the
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normal reproduction implies such temporally continued data.
Accordingly, when the operation is switched from either
the fast-forward reproduction, or the fast-return.
reproduction into the normal reproduction, the data reading
operation from the buffer memory for the above purpose is
once interrupted. Thereafter, the data for the normal
reproduction is reéd from thé disk, and a certain data amount
of data for the normal reproauction is stored in the buffer
memory. Then, the newly stored data for the normal '
reproduction is read from the buffer memory, so that-the
reproducéd sound output is commenced, during3which the sounds
are intermittently reproduced. |
Also, when the operation is switched from the normal
reproduction into eifher the fast-fbrward reproduction, or
the fast-return reproduction, the transfer operation of thé
data for the normal reproduction from the buffer memory is
once interrupted. Thereafter, the data for the fast-forward
reproduction, or the fast—retufn reproduction is read from
the disk, and a certain amount of'déta is stored into the
buffer memory. . Then, since_the data for the fast-forward
reproduction, or the fast-return reproduction is newly read .
from the buffer memory, either fast-forward reproduced
sounds, or fast-return reproduced sounds can .be newly
outputted, during -which the sounds are interrupted

accordingly.
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SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a reproducing apparatus for a recording medium which
resolves the above-mentioned problem. .

It is another obj’ect of the present invention to provide
a method for .reproducing a recording medium which resolves
the above-mentioned problém. |

According to present invention, there is provided a
reproducing apparatus for a recording medium including a
reading unit, a memory and a controller. The reading unit is
relatively moved with respect to the recording medium so as
to read audio data recorded on the recording medium. The

memory temporarily stores the audio data read from the

recording medium. The controller controls to write the audio

data ir_1to the memory énd to read the audio data stored in the
memory. ' The controller controls to write the audio data into
the_ memory and to read the audio data therefrom in such_ | a
manner that a writing speed of the audio data read by the

reading unit becomes higher than a reading speéd of the audio

data stored in the memory. When a highspeed reproducing

operation condition is set, the controller intermittently

reads the data from a position separated from a preselected

address by using the audio data previously stored in the .

memory, so that a highspeed reproducing operation process is

executed. Also, after the highspeed reproducing operation
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process I?ased on the audio data previously stored in the
memory has been 'g:omplete, the controller i:elatively
transports the head at a high speed with respect to the
recording medium, whereby the highspeed reproducing operation
pracess of the audio data is carried out, which is read out
from the recording medium to be written into the memory.

. According to the present invention, there is provided a
method for reproducing a recording xﬁedium. Audio data is
recorded together with address data on a recording medium.
The audio data read from the recording medium by a reading

unit is gpnce stored into memory. The audio data stored in

~ the memory is read, and the audio data is written/read

into/from the memory in such a manner that a writing speed of
the audio data read out from the record.ing medium is higher
than a reading speed of the audio délta stored in the memory.
When a highspeed reproducing operation condition is set, the
reproducing method executes a highspeed reproducing operation
précess with e:ﬁployment of the audio data previously stored
in the memory. The recording medium is relatively
transported at a h:’Lgh speed with'respect to the reading unit,
whereby the audio data read by the reading unit is written
into the memory with being continued to the audio data
preiriously stored in the memory. Aftez_' the highspeed
réprdducing opération prbcess for the audio data préviously

stored in the memory is accomplished, the recording medium is-
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relatively £ranspoxted at a high speed with respect to the
reading unit, whereby a highspeed reproducing operatibn
process for the audio data which has been read from the
recording medium and written into the memory is carried out.
BRIEF DESCRIPTION OF THE DRAWINGS | _

FIG. i piétorially shows a track format of é disk;.

FIG. 2 is a schematic block'diagram-for indicating an
arrangement of a recording and/or reprﬁducing apparatus
according to an embodiment of the present invention;

FIG. 3 pictoriallf‘represents a data sectoi of a disk;

FIG. 4 is an explanatory diagram for showing a storage
area of a buffer memory employed in-the'recording and/or
reproducing apparatus according to the embodiment;

FIG;' 5 is a flow chart for indicating a process
operation of a sector counter prov1ded at a disk drive side
of a memory controller- |

FIG. 6 is a flow chart for explaining a process
'operation of a sector counter provided at an audio (sound)
compression encoder/decoder of the memory controller;

FIG. 7a and FIG. 7b are explanatory diagrams for
describing operation of the buffer memory during the hormal_
reproducing operation in the ;ecofding_and/or_reproducing'
apparatus according to the embodiment; _

FIG. 8a and FIG. 8b are explahatory' diagrams for

describing operation of the buffer memory when. the normal
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| reproduciﬁg operation is changed to the fast-forward
reproducing operation in the recording and/or reproduéing
apparatus according to the embodiment;

FIG. 9a and FIG. 9b are explanatory diagrams for
describing a first operation example of the buffer memory.
when the fast-forward reproducing operation is changed to the
normal reproducing operation ih the recording and/or
reproducing apparatus according to the embodiment;

FIG. 10a and FIG. .10b are explénatory diagrams for
describing a second operation example of the.buffex memory
when the fast—forward'reproducing operation is changed to the
normal reproducing operation in the recording and/or
reproducing apparatus according to the embodiment;

FIG. lla and FIG. 1llb are explanatory diagrams for
describing ope:ation of the buffér memory when the nofmal
reproducing operation is changed to the fast~return
reproducing operétion in the recording and/or reproducing
apparatus accordiné to the embodiment;

" FIG. 12a and FIG. 12b are explanatory diagrams for
describing a third operation example of the buffer memory
when the fast-return reproducing operation is changed to the
normal reproducing operation in the recording and/or
reproducing apparatus according to the embodiment; and

FIG. 13a and FIG. 13b are explanatory diagrams for

describing a fourth operation example of the buffer memory
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when the fast-retiurn reproducing operation is changed to the
normal reprodﬁcing' operation in the recording and/or
reproducing apparatus according to the embodiment.
DETAILED DESCRIPTION OF THE INVENTION

Referring now to drawings, an apparatus fﬁr reproducing
a recording medium, according to the present invention, will
be described in detail. It should be understood that as the
rgcofding medium, such é magneto optical disk on which audio
(sound) data is recorded is employed, whereas és the
‘apparatus, such a recording and/or reproducing apparatus with
employmentlof the magneto optical disk is employed for the
sake of explanations in the below-mentioned embodiments.

A description will'be-made of the following items in the
following sequence;

.1. Arrangement of recording and/or reproducing
apparatus. | |
| 2. Audio (sound) data sector.

3. Storage region of buffer memory.

4, Operation during normal reproducing operation.

5. Operation when normal reproducing operation is
changed into fast-forwa;d';eproducing oﬁeration.

6. Opera;ion'when fast-forward reproducing 6peration is
changed into normal reproducing operation.

| 7. Operation when normal reproducing operation is
chénged_into fast-return reproducing operation.
\\
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8. Operatiéh when fast-return reproducing operation is
changed into normal reproducing operation.

1. . Arrangement of Recording and/or Preproducing Aggafatﬁs

FIG. 2 is a schematic block diagram for shpwinQ a major
portion of a recording and/or reproducing apparatus according
to an embodiment of the ‘present invention.

In FIG. 2, a magneto opticgl disk 1 on which, for
instance, audio (sound) data is-recorded is rotatably driven
by a spindle motor 2. An optical head 3 irradiates an
optical beam to the maéneto optical disk 1 during the
recording/reproducing ‘operation. ' The optical head 3
irradiates to the disk 1, such a light®beam having a high
level used to heat a recorainél track up to the Curie
temperature during the recording operation, whereas the
optical head'3'iFradiates to the disk 1, such a light beam
having a relatively low level used'to detect data from the
reflection light from the disk 1 based on the magnetic Kerr
effect during the reproduc1ng operation.

To this end, the: optlcal head 3 contalns a laser diode
functioning as a light source, an optical system constructed
of a polarizing beam'splitter and an objective lens 3a, and
‘a detector for detecting reflection light. The objective
lens 3a is held in such a way that this lens is displaceable
by an actuator 4 along a disk redial direction as well as a

direction along which this objective lens is positioned close
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to/apart from thé disk.
| A magnetic head 6a is located opposite to the optical |
head 3 by sandwiching the magneto optical disk 1, and this
magnetic head 6a applieé a vertical magnetic field modulated
by the supplied data to the mégne;o‘optical disk 1. Both of
the entire optical head 3 and the magnetic head 6a is
transported by a feeding mechanism 5 along the redial.
direction of the disk 1.

During the reproducing operation, the information
detected by the optical head 3 from the magneto optical disk
1 is supplied to an RF amplifier 7. The RF amplifier 7
extracts an RF signal, a tracking errof signal, a focusing
error signal, and absoiufe' positional information bj
performing - the calculation process of the supplied
information. The absolute positional information is absoldte
positional information recorded on the magneto optical disk
1 as é pregroup (wobbling group). The RF signal outputted
from the RF amplifier 7 is supplied to an encoder/decoder
unit 8. Both of the trackingjérror signal and the focusing
error signal, produced from the RF amplifier 7, are supplied
to a servo circuit 9. The absolute positional information is
supplied to an address décoder 10.

The servo circuit 9 produces various sorts of servo
drive signals based on the tracking error signal and the

focusing error signal supplied from the RF amplifier 7, and
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.aléo a track jump instruction, an access instruction, and
rotation speéd detection infbrmation of the disk 1, which are
derived from a systeh coﬁtroller li arranged .by a
microcomputer. The servo circuit 9 controls the actuator 4
and the feeding mechanism 5 to perform a focus servo and a
'tracking servo. Based upon the rotation information from the
disk 1, the servo circuit 9 controls the spindle motor 2 in
. the constant linear velocity (CLV) manner.

After the RF signal derived from the RF amplifier 7 is
EFM-modulated and then decoded by way of the CIRC.decoding
process, the digital data outputted from the encoder/decoder
unit 8 is once written into a buffer memory 13. The transfer
data of the reproduced data in the signal system defined from
the optical head 3 to the buffer memory 13, and also defined
by the data readout operation from the'magneto opﬁical disk
1 by the optical head 3 is equal to 1.41 M bit/sec, and the
" reproduced data are intermittehtly performed.

The data written in the buffer memory 13 is read at such
a timing when the transfer rate of the reproduced data
becomes 0.3 M bit/sec, and thén the read data is supplied
into an encoder/decodeﬁ unit 14. The digital data supplied
to thé encoder/decoder unit 14° is processed in this
encoder/decoder unit 14 by way of such a reproduction signal
process as the decoding process for the.audio compression

process. The resultant digital data is D/A-converted into a

is Sheet Has Been Reﬂlaced

Tl A




14

correéponding analog signal by a D/A converter 15.  The
analog éignal outputted from the D/A converter 15, i.e., the
analog audio signal in_this case, is supplied from an analog
'output terminal 16A to an external amplifier circuit unit so
as to be amplified. The amplified signal is reproduced from
a speaker and thé like, for-examplé, outputted as analog
audio signals in an L-channel and a R-channel. Otherwise,
the digital signal outputted from the encoder/decoder unit 14
is supplied to a digital outputted as a digital audio signal.

In this case, the data read/write -operation to the
buffer memory 13 is carried out by designafing addresses by
a memory controller 12 under read/write pointer control. As
previously éxplained; the write pointer (write address) is
incremented at the timing of 1.4 M bit/sec, whereas the read
pointer (read address) is incremented at the timing of 0.3 M
bit/sec, Due to a difference between the write bit rate and
the read bit rate, a ceftain amount of data have been stored
in the bﬁffer memory 13. At a time when the data have been
stored in the buffer memory 13 up to fhe-full memory capacity
of this buffer memory 13, the increment of the write pointer
is stopped, and the data readout operation from the magneto
optical disk 1 by the optical head 3 is also stopped. It
should be noted that the increment of the read pointer is;
continuously executed, the reproduced audio (sound) output is

not interrupted. T
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Thereafter, only the data readout operation from the
buffer memory 13 is continued. Assuming now that the data
stored amount of the buffer memory 13 becomes lower than a
predetermined data amount, both of the data readout operation
from the disk 1 by the opticai head 3 and the increment 6f
the write pointer are restarted, SO_that the data are again
commenced to be stored into the buffer memory 13.

As described above, since the acoustic signal is
outputted as the reproduction output wvia the buffer memory
13,leven when, for example,.external disturbance is applied
to the recording and/or reproducing apparatus to disturb the
tracking servo contrdl, the reproduced output is not
interrupted. While the data remain in the buffer memory 13,
for example, the scanning position by the opticai head 3 may
access to the correct tracking position before the tracking
servo control is disturbed,l.and then the data readout
operation from the disk 1 is restarted, so that the recording:
and/or reproducing operation can be continued without giving
no adverse influence.to the reproduced output. That is, the
vibration proof function can be considerably increased.

The addresé information'derived from the disk 1, and the
subcode data used to the control operation, which are
outputted from the address decoder 10, are supplied via the
encoder/decoder unit 8 to the system controlier 11 so as to

be utilized to carry out various sorts of control operations.
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Furthermore, also, a lock detecting signal of a PLL

circuit for producing a bit © clock of the
recording/reproducing operation, and a monitor signal
indicative of the_drepout state of the frame sync signal of
the reproduced data (R-channel and L-channel) are supplied to
the system controller 11.

The system controller 11 outputs a laser control signal
for controlling the operation of the laser diode of the
optical head 3. 1In reéponse to this laser control signal,
the system controller 11 controls to turn ON/OFF the laser
output of the léeef diode, and'also can switch an output
whose oﬁtput level is relatively low during ‘the reproducing
operation and another outpﬁt'whose output level is reiatively
high during 'the recording operation as the ON-control
operation. |

While the recording operation is execufed.tb the magneto
optical disk.l, the analog audio signal functioning as the
recording.signal supplied to the analog input terminal 17A is
A/D—converted into a digital audio signal by an A/D conﬁerter
18. Thereafter, this digital audio signal is supplied to the
encoder/decoder unit 14 'to_ be processed by the audio-
compression encode process. OtherWLSe, the digital eudio
SLgnal is supplled from the dlgltal input terminal 17D, and
this dlgltal audio signal is furnished to the encoder/decoder

unit 14 so as to be similarly processed by way of the audio
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compression encode process.

The digital data compréssed by the encoder/decoder unit
14 is once written into the buffer memory 13 by the membry
controller 12, and then is read from this buffer memory 13 at
a preselected timing. Then, the read digital data is
supplied to thé encoder/decoder ﬁnit 8. After this digital
data has been encodefprocesséd by way of the CIRC encode and
the EFM modulation, the resultant digital dafa is supplied to
the magnetic head drive circuit 6.

In response to the recording data which has been encode-

-processed by the encoder/decoder 8, the magnetic head drive

circuit 6 supplies a'Imagnetic head drive signal to the

- magnetic head 6a. That is, either N-vertical field, or S-

vertical field is applied to the magneto optical disk 1 by
the magnetic head 6a. At this time, the system controller 11
furnishes a laser control signal to the opticallhead 3 in
order to output the optical beam having the recording_level.

Reference numeral 15 indicates an operation input unit

provided with user operation keys, and.reference numeral 20

'represents a display unit arranged by, for example, a liquid

crystal display. In the operation input unit 19, there are

provided a recording key, a reproducing key, a stép key, an

X key, a fast-forward key, and a fast-return key for user

manipulations.

When the recording and/or reproducing operation for the
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disk 1 is carried out, the management information, i.e., P-
TOC (prerecorded TOC) information and U-TOC (user TOC)
information recorded on the disk 1 must be read out. 1In
response to these management information, the system
controller 11 may judge an address of an aiea where the data
on the disk 1 should be recorded, and also an address of an
area when the data should be reproduced. This management
information is held in the buffer memory 13. Accordingly, as
will be explained later, in the buffeflmemory 13, the above-
- described buffer area for storing the recording
data/reproduced data, and the area for holding these
management information are separately set.

Thei system controller li reads these management
" information by executing the_reproducing operation of the
area located at the innermost peripheral portion of the disk
1, where thé managément information has been recorded when
the disk 1 is mounted on the recording and/or reproducing
apparatus. Then, the read management information is stored
into the buffer memory"13 under control of the systen
controller 1li. The management information stored in the .
buffer memory 13 may be réferred by the system controller 11
when the subsequent reéording/réproducing operation for this
disk 1 is carried out.

The U-TOC information may be edited and rewritten in

accordance with the data recording/erasing operations. Every
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time the data recording/erasing operations are pérformed, the
system EOntroller 11 carries out this editing process to the
'U—TOC-_information stored .in the buffer memory 13, and
rewrites'the ﬁ-TOC information at a preselected timing in
response to the editing ope;ation of the U-TOC information
also as to the U-TOC area of the disk 1.

2. Audio Data Sector

As illustrated in FIG. 1, in the magneto optical disk
employed in the recording and/or reproducing apparatus with
such a structure, 32 eectors'are present as a main data
sector wifhin 1 cluster. On the other hand, a format of a-
sector on which audio data is recorded is set as illustrated
in FIG. 3.

In this sector (2,353 bytes), 12 bytes at a head portioh
are allocated as sync data. The subsequent 3 bytes are set
to a cluster address and a eeetor address, and a further
subsequent 1 byte is set to a mode, which thereby constitute
a header.

Subsequent to this header, 4 bytes are set to a sub-
header, and bytes subsequent to the sub-header, namely 2,332
bytes defined from 21st byte to 2,352nd byte are set to a
data area (Data 0 to Data 2331). ' . |

' In this.data aree of 2,332 bytes, 11 units of sqund
frames constructed of. 212 bytes are recorded, as illustrated

in FIG. 1.
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3. Storage Regipn of Buffer Memory

To store the data read from the disk 1 in the sector
unit, in this embodiment, the buffer memory 13 owns such a
storage area as shown'in FIG. 4.

- A storage capacity of the buffer memory 13 is set as 4
M bits, which contains 8 sectors for holding the TOC
informatiﬁn. o

Thus, 12 bytes (addresses 0000h to 000Ch) at a head
portion are set as an empty area. The subsequent 18,944
bytes from addresses 000Ch to 4A0OBh are used to store the TOC
information. In other words, 8 areas defined from an area 00
to an area 07 are separately used to hold the TOC sector.
'Each aréa is 2,368 bytes. .Therefore, additional data of 16
bytes in addition to fhe dat& of 1 sector. equal to 2,352
bytes cén be stdréd. |

An area defined from addresses 4A0Ch to 07FC4Bh -is used
to stqre either the data read from the disk 1, or the data to
-be recorded on the diskhl. That is, the area 08 to the area
DC, each havihg 2,368 bytes are employed as the store/read
operations of the audio data sector. Here,: each of these
areas is equal to 2,368 bytes, énd therefbre, additional data
of 16 bytes can be-stored in additioh to data for 1 sector
equal to 2,352 bytes. |

It should be noted that an area defined from addresses

07FC4Ch to O7FFFFh is used as an empty area.
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The audio data read from the disk 1 are sequentially

written into the area 08 through the area DC in the sector
unit while incrementing the write pointer as to the addreéses
4AOCh to O07FC4Bh used to store the audio data. The audio
data writing operation is continued from fhe area DC,
returning to the are 08.

4. gggfation During Normal Reproducing Operation

In this embodiment} opérations to the buffer memory 13
during the normal reproducing operation will now be
explained.

FIG. 5 represents the normal repfoducing operation, the
-fast-forward reproducing opération, and the fast-return
reproducing operation as writing process operations of audio
data read from the disk 1.into the buffer memory 13. FIG. 6
shows the normal reproducing operation, thé fast-forward
reproducing operation, and the fast-réturn reproducing
opération as reading process operations of adudio data frém
the buffer mémory 13. |

The normal reproducing operation will be éxplained with
reference to FIGs. 5, 6, 7(a) and 7(b). |

In FIG. 5, a DSC (sector counter prov1ded at disk drive
side) corresponds to a write pointer when the data is fetched
from the disk 1 into the buffer memory 13. 1In FIG. 6, an ASC
(sectqr'cOuhter'provided.at.audio compression.encoder/decoder

'-side) corresponds to a reéd pointer when the data is
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transferred from the buffer memory 13 to the audio
compression encoder/decoder 14.

Both of the process operation shown‘in FIG. 5 to the
buffe; memory 13, and the process operation shown in FIG. 6
to this buffer memory 13 are independently carried out in the
parallel manner by the memory controller 12.

As the process operation executed at the DCS side shown
_inl FIG. 5, as an initializing operation, DSC, min DSC
(effective limit posifion of DSC), max DSC (maximum position
of DSC) are se to "0" or a specific position (F101). As the
process operation executed at the ASC side indicated in FIG.’
6, as an initialization operatién, ASC is set to "0" or a
specific position (F201). |

‘During the reprodﬁcing operation, the process operation
is advanced from the respective steps F102 and F202 to the
process operatioﬁ.at the "PB" side. |

As the DSC side, in response to a target cluster TGCL
where a read starting position from the disk 1 is set, the
system controller 11 controls the optical head 3 to read the
audio data from the disk 1. The read audio data is stored
iﬁto'the buffer memory 13 in the sector unit at a high
transfei rate in résponse to the increment operation of the-
DCC. At this time, the setting operations of min DSC and max
DSC are corrected, if required (F103-F104-F105-F102-F103, ---
).
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On the other hand, on the ACS side, the audio data is
read from the buffer memory 13 from an address indicated by
the value of ASC in the sector unit at the low transfer rate.
This reading operation is continued while incrementing the
ASC (F203-F204-F202-F203, ---).

This condition is represented in_FIG. 7a. FIGs. 7a and
7b schematically show such storage conditions that while
incrementing the  DSC, the audio data DTV for the normal
reproducing operation is stored, and the stored audio data
DTV for the normal reproducing operation is read out while
incrementing the ASC. It should be understood that the audio
data DTv for the normal reproducing operation implies such
audio data which is read from the disk 1 by the above-
explained normal reproducing operation and then is stored
into the buffer memory 13. .Accordingly, this definition is
applied to the below-mentioned audio data DTv for the normal
reproducing operation.

When the normal. reproducing operation is further
continuously performed the storage condition shown in FIG.
7a is changed into the storage condition indicated in FIG.
b, . .

The min DSC corresponding to the effective limit
position of the DSC is first set to the DSC starting point,
and thereafter is npdated when the DSC is incremented in a

ring form to rewrite the address of the min DSC. 1In other
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words, this min DSC indicates an address of audio data whlch
becomes the temporally first data at each time instant as the
audio data stored'in the buffer memory 13.

During'this normal reproducing operation, the audio data
DTv read by the.ASC is decoded - by the audio compression
encoder/decoder 14 to '.thereby' be outputted as reproduced.
sounds.

5. Operation Whén Normal Reproducing Operation is

changed into Fast-Forward Reproducing ggération

When the norﬁal reproducing operation is changed into
the fast—forward“reproducing;operatioh, the process operation
performed on the DSC side is advanced from the step F102 to
the FF side, whereas the process operation pérformed on the
ASC side is advanced from the step F202 to the FF side.
.During the fast-forward reproducing operation, in response to
- the control signal supplied from the system controller 11,
the optical head 3 is transported at a high speed along the
radial direction of the disk 1, for instance, from the inner
peripheral side to the outer peripheral side of this disk.:
Also, the track jump is repeatedly performed, so that the
data present at the track to which the optical head 3 jumps
is read out from this track. Thus, the read data is stored
in the buffer memory 13. The switching operation from the
normél reproducing operation into either the fast-forward

reproducing operation, or the fast-return reproducing
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operatlon (w111 be dlscussed later) is carried out by
manipulating the corresponding key of the operation input
unit 19. ‘

As indicated in FIG. 8a, in the case that when the
normal reprodhcing operation is executed, the operation is
switched into the fast;forward reproducing operétioh, the
audio data DTv for the normal reproducing operation is read
from the buffer memory 13 from the ASC value at this time on
the ASC side (see FIG. 8b). The ASC increment is directly.
e#écuted to read the audio data DTv in the sector unit. This
implies the-process operation defined by steps F205, F206,
F208 to F205, ---, in the flow chart of FIG. 5.

After the audio data DTv for msectors have been read
from the buffer memory 13, a'jump value "J," is added to the
ASC value, and then the audio data DTv for msectors are again
read thereffom (F208~F209»F210). |

In other words, as apparent froﬁ FIG. 8b, the audio data
' DTV which have been stored into the buffer memory 13 duriné
" the normal reproducing opération are read with respect to
msectors, and also the address jump operation for the jump
- value J, is carried out. Then, by repeating both of the
audio data reading operation and the address jump'operation,
the sound reproduction is performed with employment of the
audio data DTv for the normal reproducing operation, which

are temporally continuous. As a consequence, just after the
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réproducing' opeiation has been transferred fo the fast- .
forward reproducing operation, the sounds reproduced by the
fast-forward reproducing operation can be outputted without
any sound interruption. | |

On_the other hand, as indicated in FIG. 8b, in the case
that the operation is transferred to the fast-forward
reproducing operation at a halfway time instant of the
pfeviouély .stored audio data DTv, the audio data is
continuousiy fetched from the disk 1 by employing the target '
cluster TGCL at this time. on the DSC side. It should be
noted all of the sectors of this target cluster TGCL are not
fetched at this time, bu; the audio data for n.seCtors are
read out from.the disk 1.and then are stored into the buffer
memory 13 while incrementing the DSC. As a consequence, as
indicated as FFDTI, audioldata (n sectors) for the fast-
forwar& reprodu#ing operation, continued to the audio data
DTv préviously stoied in the ﬁuffer memory 13, is stored
(F106). It should be ﬁoted that the audio data for the fast-
" forward reproducing operatioh implies such data which has
'been. read from the disk 1 while the optical head 3 is
transported along the radial directioﬁ, namely the track
jumping operation,.and'then has been stored into the memofy
13, |
Subsequently, in order to- fetch the audio data for the

fast-forward reproducing operation, the jump number JCL is
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added to the target clﬁstef TGCL, and the next target cluster
TGCL is set (F107). The next audio data FFDT, for the fast-
forward reproducing operation is fetched by Corredting the
‘-max DSC and the min DSC, if required (F108).

Subéequently, durihg the fast-éorward reproduciﬁg
operation, audio data FFDT,;, FFDT,, ---, for the fast-forward
reproducing operation are fetched into the buffer memory 13.

| The audio data for n sectors aﬁong this audio data FFDTx
for the fast-forward reproducing operation corresponds to-
temporally continuéd audio data, whereas the audio data FFDTx
is not temporally continued to the aud%o data FFDT,.
" It should be noted that in the embodiment, n is set to
- 9 sectors and m is set to 5 sectors. |

On the Asclside, during the fast-for&ard reproducing
opefation, the éudio data for msectors is first read wit
respect to the audio data DTv for the normal reproducing
operation, and the sound is outputted during the fast-forward
reproducing 6peration by J;, the address jump. Since the ASC
is directly counted out, the audio data FFDT; for the fast-
forward reproducing operation is read out. Here, since the
respective audio data FFDTx for the fast-forward reproducing
operation are not temporally continued, even when the ASC is
incremented by.every 1 sector to réad the audio data, the

sound during the fast-forward reproducing operation is
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obtained. However, since n sectors are continued, assuming
now that this is 9 sectors, not so rhythmical soﬁnd for the
fast-forward reproducing operation can be reproduced.
Therefore, according to this embodiment, even when the audio
data reading operation based upon the ASC is carried out for
the audio data FFDTx for the fast-forward reproducing
operation, the audio data for msectors is read and the
address jump is carried out (F205 to F208). As a
consequence, even when | the audio data for 9 sectors is
continuously fetched on the DSC side, for instance, only the
audio data 6nly for 5 sectors are reproduced to output the
sound based on the fast-forward reproducing opération, so
that the rhythmical sound_can be ouﬁputted. |

It should be noted that as to the address jump number,
as a result of a judgement at a F209, after the reproduced
audio data becomes the audio data FFDTx for the fast-forward
reproducing operation, it is set to J, (namely, J,<J;) (F211).

6. Operation When Fast-Forward Répfoducing Operation
- is changed into Normal Reproducing Operation |

When the fast-forward "reproducing 6peration is
accomplished to be changed into the normal reproducing
operation, the process operation executed on the ASC side is
returned from the step F207 to the step F202 shown in FIG. 6,
and process operations defined in steps F203 and f204 will

now be carried out. That is, as the counter value of the
' This Sheet Has Been
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ASC, the counter value obtained when this fast-forward '

reproducing operation is ended direétly succeeds. It should
be noted that the switching operation from either the fast-
forward reproducing operation, or the fast-return reproducing
operation (will Dbe discussed later) into the normal
reproducing opetatioﬁ is carried out by manipulating the keys
of the operation input unit 19 in a similar manner to the
above-described operation.

On the other hand, as the process operation executed on
the DSC side, the process bperatipn is advanced from the step
F109 to a step F110 in FIG. 5. First, based on the present
counter value of the ASC, the counter value of the DSC is
again set. The process operation is transferred from the
step F102 to process operations defined at steps F103, F104
and F105.

This transfer operation will now be explained.baéed upon
two examples indicated in FIGs. 9(a) and 9(b), and also FIGs.
'10(a) and 10(b).

A first example is such a case that, as indicated'in
FIG. 9(a), after the fast—fofward reproducing operation is
commenced, the fast—réturn repréducing operation is complete
at a time 1nstant when the audio data DTv for the normal
reproducing operatlon are Stlll read on the ASC side.

At this time, as illustrated in FIG. 9(a), the normal

reproducing operation is commenced from the counter value at’
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this time on the ASC side. 1In other words, when the counter

value of thé ASC is incremented by every 1 sector, the audio
data.is read from the buffer memory 13 for:every preselected
time period. As a conseqﬁence, the sound produced from the
normal teproducing operafion can be outputted without any
sound inﬁerrupﬁion immediately after the process operation
has been transferred to the normal reproducing operation.

On the other hand, even if the audio data FDT, for the
fast-forward reproducxng operatlon.has been acqulred into the
buffer memory 13 on the DSC side, the present .counter value
of the DSC is not directly used, but is again set at the step
F110 shown in FIG. 5. .

That is, as shown in FIG. 9(b), a confirmation is made
of such audio data:stored at an -address P1213, which is read
at 500 msec after the present counter value of the ASC.

Here, an address comparison is carried out between a
‘sector at an addreés P, and a sector at an édders (P;-1). If
the sectors are not.temporally.continued, then the data in
the sector to bé stored at the address P; is stored. Namely,
the data previously stored in the buffer memory 13, for
example, the data continued to the éudio data DTv stored on
the disk 1 is réad.out from.this disk 1 to be stored into the
buffer memory 13. If the sector at the address P, is

temporally continued to the sector at the address (P;-1),
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then alconfirmation'is_made of the continuity of the sectors
as to the subsequent addresses (P;+1), (P;+2), ~-~, and then
a point where the continuity is interrupted is searched. The
judgement as to whether or not the preceding sector (e.g.;
sector as addreés "P;-1) is temporally continued to the
succeeding sector (e.g., sector at address "P,") is carried
out by the system controlier 12 to check the temporal
continuity between the address data such as the sector
address of the data stored in theipreceding sector and the
address data such as the sector address of the data stored in
the succeeding sector. For instance, if the address data of.
the data stored in the preceding sector is very far from the
address data of the data stored in the succeeding sector,
then it may be judged that both of-these address data are not
temporally continued. To the contrary, if the sector of the
‘address P; is temporally continued to the sector of the
address (P;-1), then another confirmation is made of
continuities as to the subsequent address (P;+1), (P;+2), ---,
and a péint_ where the continuities are inﬁerruprted is
searched. On the othernhand, when the audio data is written,
or read in/from the buffer memory 13 in 1 cluster unit in the
recording/reproducing apparatus of this emﬁodiment, such a
judgement may be made. That is, for example, if the cluster

addresses of the address data after 500 msec are coincident

This Sheet Has Been RTlaced

|




32

with each other, then they are temporally oontinued.
Othexrwise, if the continuity is, established in the lower?
digit sector address of the cluster address, then they are
temporally continued. The point where the continuities are
interrupted as shown in FIG. 9(b), corresponds to a boundary
between the audio data DTv for lthe normal reproducing |
opération and the audio data FFDT, for the fast~forward
reproducing operation as to the stored data. As a result, as
shown in FIG. 9(b), thé DSC is set so as to correspond to the
address P,, and the data roadout-opetation from the disk 1 is
restarted, so that the audio data for the normal reproduCing'
operation are acquired into the buffer memory 13 so as to
obtain the_continuity..

It should be understood that the continuity would be
.interrupted as the sector data which have been stored at the
addresses from the present ASC value after 500 msec. In this
case, the_sounds produced by the fast-forward reproducing
operation would be outputted at.this continuity interrupt
portion. However, since this corresponds to a wvery short
time period after the fast-forward reproducing operation is
ended, there is no practical problem}

A second example implies such a case that as indicated
in FIG. 10(a), after the fast-forward reproducing operation
. is started, the fast—forward reproducing operation is ended

at a time instant when the audio data FFDTQ for the fast-
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forward reproducihg operation is read out on the ASC side.

At this time, as indicafed in FIG. 10(a), on the ASC
side, the normal reproducing operation is commenced at a time
instant when the fast-forward reproducing operation is
accomplished. That is, while the éounter value of the ASC is
incremented by every 1 sector, the audio data is read'for a
every predetermined time from the buffér memory 13. As a
conSequence, the sounds produced by the normal reproducing
operaiiqn are outputted without any - sound interrupt
immediately after the operaﬁion is transferred to the normal
reproducing operation. In pafticular, since as to the audio
data FFDTx for the fast-forward reproducing operation, the
audio data for the relatively long "n" sectors and fetched,
even when the audio data FFDTx for the lfast-forward
reproducing operation is read out to some extent after the
operation’has been transferred to the normal reproducing
operation, the audio data can be outputted as the sound
output produced by the normal reproducing operation.
| On the other hand, even if the audio data FDT, for the
fast-forward reproducing operation has been acquired into the
buffer memory 13 on the DSC side, the present counter value
of the DSC is not directly used, but is again set at the step
F110 shown in FIG. 5.

That is, as shown in FIG. 10(b), a confirmation is made

of such audio data stored at an address P;, which is read at
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500 msec after the present counter value of the ASC.

Here, an address comparison is carried out between a
secfor'at an address és and a sectof at an addréss (Ps~1).
If the sectors are not'temporaily cohtinued, then thé’data in
the sector to be stored at the'éddress P; is stored. Namely,
the data previously stored in the buffer memory 13, for
egample,:the data continued to the audio data FFDT, is read |
out from this disk 1 to be stored into the buffer memory 13.
If the sector at the address P, is temporally continued to-
the sector at the address (P;-1), then a confirmation is made
of the continuity of the sectors as to the subsequent
addresses (Ps+1), (Ps+2), ---, and then a point where the
- continuity is interrupted is searched. The method for"
searching the point where the continuity is interrupted may
be performed by employiﬂg the_method as explained in; for
example, FIGs. 9(a) and 9(b). The point where the
continuities are interrupted as shown in FIG. 10(b),
corresponds to a boundary between the audio data FFDT; and
the audio data; FFDT, for the fast-forwa;:'d :r:eprdducing'
operation as to the stored data. As a result, as shown in
' FIG. 10(b), the DSC is set so as to correspond to the address
P,, and the data readout operation from the disk 1 is
‘restarted, so that the audio data DTv for the normal

reproducing operation are acquired into the buffer memory 13
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so as to obtain thé continuity from the audio data FFDT, for
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the fast-forward reproduéing operation.

It should be understodd.that the continuity would be

interrupted at the boundary between the data FFDT, and the

data FFDT; for the fast-forward reproducing operation in this

case as the sector data which have been stored at the

addresses from the present ASC value after 500 msec. 1In this
cése, the sounds produced by the fast-forward reproducing
operation would be outpﬁtted at this continuity interrupt
portioﬂ. However, since' this corfesponds to a very short
time period after the fast-forward reproducing operation is
ended, there is no practical problem. |
7. gperation When Normal Reproducing Operation
is changed into Fast-Return ggﬁroducing'OQeration
When the normél reproducing operation is changed into
the fast-return reproducing operation, the process operation
executed on the DsC éide is édvanced from the step F102 to
the FR side,.and the procéss-operation executed on the ASC
side is advanced from the step F202 to the FR side. During

the fast-forward reproducing operation, the optical head 3 is

'~ transported at a high speed along the radial direction of he

disk 1, for instance, along such a direction from the outer
peripheral portion of the disk to the inner peripheral
portion thereof in response to the control signal derived

from the system controller 11. Also, the track jump is
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repeated, so that the data stored in the track to which the
optical head 3 jumps is read out. Thus, the read data is
stored in the buffer memory 13. | _ _

As indicated in FIG. 1la in the cese that when the
normal.reproducing operation is executed, the operation is
switched into . the fast-return ieproducing operation, the
audio data DTv for the hofmal reproducing ope;ation is reed
from the buffer memory 13 from the ASC value-at this time on
the ASC side (see FIG. 11b). The ASC increment is directly
executed to read the audio data DTv in'the.sector unit. This
implies'the process operation defined by steps F212, F213,
F215 to F212, ~--, in the flow chart of FIG. 5. "

After the audio data DTv for msectors have been read
from the buffer memory 13 along the reverse direction, a jump
value "J," is subtracted from the ASC value, and then the
audie data DTv for msectors are again read thefefrom.along
the reverse direcﬁion (F215-F216~F217).

In other words, as apparent from FIG. 1llc, the audio
data DTv thch have been stored into the buffer memory 13 as
the data for the normal reproducing operation are read'with
respect to msectere along the reverse direction, and elso the
read address jump operation for'the jump value J; is carried
out along the reverse direetion. Then, by repeating both of
the audio data reading oberation and the address Jjump

operation, the sound reproduction is performed with

This Sheet Has Been Rep

[ i

@



37

employment.of thé audio dafa DTv for the normal reproducing
operation; whicn are tempofelly continuous. As a
. consequenee, just after the reproducing operation has been
transferred to the faSteforward reproducing operation,'the
sounds reproduced by the fast-forward reproducing operation
can be outputted w1thout any sound interruption.

On the other hand as indicated in FIG. 11b, in the case
that the operatlon- is transferred to the faet-return
reproducing operation at a halfway time instant of -the
previously stored audio data DTv, the target cluster TGCL'is
set to a predetermined position along the ' fast-return
reproducing diiection.as the read position from the disk 1.
This implies that such a cluster is set which owns the audio
data temporally before the audio data stored in the min DSC
at this time (F111). |

Next, the counter value of the DSC is set as a value of
min DSC-(n).' In other words,. it is set as a value
corresponding to the address P; of FIG. lla. In response to
the target cluster TGCL, the audio data read out from the
disk 1 is fetched into the buffer memory 13. It should be
noted that all of the sectors of this target cluster TGCL are
‘not fetched at this time, but the audio data fer n sectors
are read out from the disk 1 and then are stored into the
buffer memory 13 while incrementing the DSC. As a

consequence, as indicated as FFDTl, audio data (n sectors)
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for the fast-return reproducing operation is stored (F113).

It should be noted that the audio data for the fast~return
reproducing operation implieé such data which has been read
from the disk 1 while the optical head 3 is trahsported aléng
the radial direction, fqr exémple, a direction opposite to
- that of the fast—forﬁard reproducing operation, énd then has
been stored into the memory 13.

éubsequently, in order to fetch the audio data for the
fast-return reproducing operation, the jump number JCL is
subtracted from the target cluster TGCL, and the next target
cluster TGCL is set (F114). The_max DSC!and the min DSC are
corrected, if required (F115). At thiS'timé, the min DSC is
again set to the address P; as indicated as min DSC #1.

Then, the process operation is returned to tﬁe step F112
at which the DSC is again set in order to fetch the next’
audio data FFDT, for the fast-return reproducing operation.
In other words, the DSC is set to a'point Pe-located before
the min DSC #1 at thlS time by n sectors.

Thereafter,' during the fast—return . reproducing
' operation, the audio data FRDT,, TRDT;, TRDT,, ---, for the
fast-return reproducing operation are sequentially, and
tempo;aily returned, and are fetched for evefy n sectors.
Also in the buffer memory 13, these data are acquired at the
address positions which are temporally returned. It should

be noted as to the n sectors within the respective audio data
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TRDTx for the fast-return reproducing operations, these data

are stored while the DSC is incremented. These audio data
are cbntinued in the same temporal order as that of the
normal reproducing operation. |

The audio déta for n sectors among this audio data FFDTx
for the fast-return reprodﬁcing operation corresponds to
temporally continued audio data, whereas the audio data FRDTx
is not temporally continued to the audio data FRDT,,;.

On the ASC side, during the fast—:ﬁet’urn reproducing
operation, the audio data for msectors is first read with
respect to the audio data DTv for .the normal reproducing
operation, and the sound is outputted during the fast-return
reproducing operation by the J, address jump. Since the ASC

is directly counted out along the return direction, the audio

‘data FRDT; for the fast-return reproducing operation is read

out. Here, since the respective audio data FRDTx for the
fast-return reproducing operation are not temporally
continued, even whén the ASC is incremented by every 1 sector
to read the audio data, the sound during the fast-return
reproducing operation is obtained. However, according to
this embodiment, even when the audio data reading operation

based upon the ASC is carried out for the audio data FRDTx

~ for the fast-return reproducing operation, the audio data for

msectors is read and the address jump is carried out (F212 to

F215). It should be noted that as to the address jump number
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along the return direction, as a result of a judgement at a
step F216, after the reproduced audio data becomes the audio
data FRDTx for the fast-return reproducing operation, it is

set to J, (namely, J,<J,) (F218).

8. Operation When Fast-Return Reproducing Operation
is changed into Normal Reproducing Operation

When the fast-return reproducing operation is
accomplished to be chaﬁged into the normal reproducing
operation, the brocess operation executed on the ASC side is
returned from the step F214 to the step f202 shown in FIG. 6,
and process operations defined in steps F203 and F204'will
now be carried out. That is; as the counter.value of the
ASC, the COuntef value obtained when this fast-return
feproducing operation is ended is employed and the increment
thereof is directly ;eétarted, so that the data reading
~operation is commenced for every 1l sector.

On the other hand, as the process operation executed on
the DSC side, the process operation is advanced from the step
F116 to a step F110 in FIG. 5. First, based on the present
counter value of the ASC, the counter value of the DSC is
again set. The process operationfis transferred from the
step F102 to process operations.defined,at stéps F103, F104
and F105.

This transfer operation will now be explained based upon

two examples indicated in FIGs..12(a) and 12(b), and also
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FIGs. 13(a) and 13(b).

A third example is such a case that; as indicated in
FIG. 12(a) after the fast-return reproducing operation is
commenced, thé fast-return reproducing operation is complete
at a time instant when the audio data DTv for the norﬁal
reproducing operation are still read on the ASC side.

~ At this time, as illustrated in FIG. 12(b), the normal

reproducing operation is commenced from the counter value at
this time on the ASC side. 1In there words, when the counter
value of the ASC is incremented by every 1 sector, the audio
data is read from the buffer memory 13 for every preselecte&
time period. As a consequence} the sound produced from the
normal reproducing operation can be outputted without anj
sound interruption immediately after the p;ocess operation
has been transferred to the normal reproducing‘operation. In
other words, the data is read from the buffer memory 13 in a
difection along which the time ‘has elapsed from the
temporally returned fast-return repréducing operation, and
then the read data is reproduced. |

On the other hand, the counter value used to acquire the
audio data FRDT for the fast-forward reproducing operation is
not directly used on the DSC side, but is again set at the
step F110 shown in FIG; 5. -

That is, as shown in FIG. 12(b), a confirmation is made

of such audio data stored at an address Py, which is read at
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500 ﬁsec after the present counter value of the ASC.

Here, an address comparison is carried-out between a
‘'sector at an address P; and a secfor at an address.(Pr-l).
If the sectors are not temporally continued, then the data in
the sector to be stored at the address P; is stored. 'Namely,
‘the data ‘previously stored in the buffer memory 13, for
example, the daté continued to the audio data DTv stofed.on
the disk 1 is read out from this disk 1 to be stored into the
buffer memory 13. If the sector at the address P, is'-
temporally continued to the sectof at the address (P;+1),
(Py+2), «—--, and- then a point where the continuity ié
interru?ted is searbhed.' The method for searching the point
where the continuity is interrupted is carried out by way of
the methods, as previously explained with reference to FIGs.
é(a)'and 9(b). 1In the example indicated in FIG. 12(b), the
point where the continuity is interrupted corresponds to such
a point where the stored data DTv for the normal reproducing
operation is ended. As a result, as shown in FIG. 12(b), the
DSC is set so as to correspond to the address Py, ahd the
data readout operation from the disk 1 is restarted, so that
the audio data for the normallreproducing operation are
a.cquired into the buffer memory 13 so as to obtain the
continuity.

A fourth examplé implies such a case that as indicated



Sheet Has Been Re laced

Tl ll IIH

in FIG. 13(a), after the fast-return reproducing operation is

started, the fast-forward reproducing operation is ended at
a time instant when the audio data FRDTgfor the fast-forward
‘reproducing operation is read out on the ASC side.

At this time, as indicated iﬁ FIG. 13(b), on the ASC
side, the normal reproducing operation is commenced at a time
instant when the fast-forward reproducing operation is
accomplished. That is, while the counter value 6f the ASC is
incremented by every 1 éegtor, the audio data is read for
every predetermined time from the buffer memory 13. Since
the respective sectors in the audio data FRDTs fér the fast-
return reproducing operation have ben stored while the DSC in
incremented (along the normal reproducing direction), the
process operation is transferred to the normal reproducing
operation. Thus, immediately after the ASC is changed from-
the.decrement operation into the increment operation, the
sound produced during the normal réproducing operation is
outputted without any sound interruption. 1In pafticular,
since .as to the audio data FRDTx for the fast-return
reproducing operation, the audio data for the relatively long
"n" sectors are fetched, even when the audio data FRDTx for
thg fast-return reproducing operation is read out to some
: extent-after the operation has been transferred to the normal
reproducing operation, the audio data can be outputted as the

sound output produced by the normal reproducing operation.
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On the other hand, the counter value uséd to acquire the
audio data FFDTx fg'>r the fast-return reproducing oﬁera\tzion is
not utilized on the DSC side, but is again set at the step
F110 of FIG. 5. |

That is, as shown in FIG. 13(b), a confirmation is made
of éuch audio data stored at an address P,, which is read at
500 msec after the present counter value of the ASC.

Here, an address coinparison -is carried out between a
sector at an address Py, and a sector at an address_(Pg-i).
If the sectors are not temporally continued, then the data in
the sector to be stored at the address Py is stored. Namely,
the data on the disk 1, which is temporally continued to the
data of the sector at the address (Pg-1) stored in the buffer
memory 13 is read out, and then the read data is stored into
the buffer memory 13. If the sector at the address Py is
temporally contiﬁued t the sector at the address (159-1)  then
a confii‘mation is made of the continuity of the sectors as to
the sectors as to the subsequent addresses (Pg+l), (Pot2), ——-
 and then a point where the continuity is interrupted is
searched. The method- for searching the point where the
continuity is interrupted is carried out by employing the.
methods as explained in FIGs. 9(a) and 9(b).
| The point where the continuities are interrupted -as

shown in FIG. -13'(b'), corresponds to an address P;, of a

heet Has Been Replaced

HIIlI\\ T |||\



45

boundary between the audio data FRDT, for the fast-forward
reproducing operation in FIG. 13(a).

Accordingly, the counter value of the DSC is set to a
value corresponding to the address P,,, and the data writing
oﬁeration from the disk 1 is restarted from this state. Asl
represented in FIG. 13(b), the audio data is read out.from
the disk 1 in order to obtain the continuity from the data
FRDT, for the fast-return reproducing operation. Then, the
" read audio data is acquired into the buffer memory 13 as the
.daia DTv for the normal reproducing opefation.

It should be understobd that the continuity would be
interrupted as the sector data which have been stored at the "
éddresses from the present ASC value after 500 msec. In this
case, the continuity is interrupted at the boundary between
the audio data FRDT; and FRDT, for the fast-return reproducing
operation, and such a sound produced during the fast—feturn
reproducing operation is outputted at this boundary pértion.
However, since this corresponds to a very short time period
after the fast-return reproducing operation is ended, there
is no practical probleﬁ._

As described above, in accordance with the present
embodiment, when the normal reproducing operation is
trdnsfgrred to the highspeed reproducing operation such as
the fast-forward reproducing operation, or the fast-return

reproducing operation, the sound produced by the highspeed
_ I
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reproducing operation is first outputted by employing the

audio data bTv for the normal reproducing operation, which
has been stored in the buffer memory ;3. As a consequence,
no sound interruption occurs during the.t;ansfer operation

~ between the reproducing_operations, and smooth operation

feeliﬁgs can be realized.

When the reproducing operation is trénsferred from the
highspeed reproducing operation such‘ s the fast-forward
reproducing operation or, the fast-return reproducing
*operation into the normal reproducing operation, either-the
audio data DTv for the normal reproducing operation, or the
audio data (FFDTx, FRDTk) for the fast-forward/fast-return
reproducing operations, which has been stored in the buffer
memory 13 at this time, is employed to reproduce the sounds.
Accordithy, no sound interruption occurs during the
transition of the reproducing opérations, and smooth
operation feelings can be reélized.

It should be noted that while the various embodiments
have been deécribe,. the recording and/or reproducing
apparatus according to the present invention is not limited
to the above-described arrangements of these embodiments, and
also the actuél processing sequences are not restricted to
those shown in FIGs. 5 and 6, but may be changed. Although
the recording'and/or reproducing apﬁaratus using the magneto

optical disk as the recording medium has been described in
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the above-described embodiment, the present invention may be

similarly applied to such a recdrding and/or reprbducing
apparatus with using a tape-shaped magnetic medium such as a

-magnetic tape.
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1. A reproducing :appa;atus for a recording medium,

What is claimed is:

comprising:

reading means relatively moved with respect to a
recording medium, for reading audio data recorded on the
recording medium;

mehdry means for teﬁporarily storing therein the audio
data read from the-fecording.medium by said reading means;
and

control means for controlling a writing operation of
said_ audio data into said memory means and a reading
operdfion of said audio data stored in said memory_me&ns,
wherein said control means bontrols to write the audio data
into said memory méans and to read the audio daté therefrom
in such a manner that a writing speed of the audio data read
by said reading means becomes higher than a reading speed of
the audio data stored in said memory means; when alhighspeed
reproducing oﬁeration'condition is set, said control meaﬁs
causes a highspeed reproducing operation process to be
executed with employment of the audio data previously stored -
in the memory means; and after the highspeed reproducing
;operation process based on the audio data previously stored
in said memory means has been complete, said control means
reiativély transports said reading means at a high speed with

respect to the recording means, whereby the highspeed
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reproducing operation process of said audio data is carried
oﬁt, which i§ read out fron.t the recording medium to be
written into said memory means.
2. A reproducing apparatus for a recording medium as
claimed in claim 1 yheréin:

when said highspeed reproducing operation condition is
Set, said control means reads a preselected amouht of said
audio data stored in said memory means therefrom in a
discontinuous manner.
3. A reproducing apparatus for a recording medium as
claimed in claim 2 wherein:

when said highspeed reproducing operation condition is
éet, said control means relat;vely tranéports said reading
means with respect to the recording medium in such a manner
that said audio data is read from the recording medium, whose
data amount is largef than such aidata-amount of the audio
data wheh said audio data stored in said memory means is read
out therefrom. |
4. 1 reproducing apparétus for a recording medium as
claimed in claim 3 wherein: |

when said highspeed reproducing operation condition is
set, said control means reiatively transports said reading
means at . a high speed with respect to fhe recording medium
from such an address which is continued to the audio data

previously stored in said memory means and is temporally

T
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"located at a down stream, whereby the -audio data read from

the recording means is written into said memory means.

- 5. A reproducing apparatus for a recording medium as

claimed in claim 1 v}herein:

when said highspeed reproducing ope:fation condition is
switched into a normal reproducing operation condition , said _
control means con_tinudusly reads the audio data st'ored_ in
said memory means at a time instant when said highspeed
reproducing bpefation condit_ion is switched into the normal
reproducing operation condition.
6. A reproducing apparatus for a recording medium as
claimed in claim 5 whérein:

after the operation condition has been brought into said
normal reproducing operation condition, said control means
writes the audio data erad from said recording medium into

said memory means from a head position of the audio data

" having an address different from an address of the audio data

read from said memory means at the time instant when said
highspeed reproducing operation condition.lig switched into
said normal reproducing operation condition.
7. A reproducing apparatus for a recording medium as
claimed in claim 6 wherein: . |

said control means judges whether or not the address of
the audio data read from said memory means at the time

instant when said highspeed reproducing operation condition
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"is changed into the normal reproducing operation condition is
continued to an address of the audio data separated by a

- predetermined distance from said audio data read ffom the
memory means at said changing time instant, wheréby a head
position of the audio data having said different address is
determined.
8. A reproducing apparatus for a recording medium as
claimed in claim 6 wherein:

said control means compares the addreés of the audio

data read from said memory means at the time instant when
said highspeed reproducing operation condition is changed
into, said normal reproducing operation condition with an
address of the audio data separated by a predetermined
distance from the audio data read from said memory means at
said changing time instant; and when a comparison result
implies that the address of said read audio data is not
continued the address 6f said audio data separated by said
predetermined distance therefrom, said control means writes
the audio data read from said reading means from said
separated audio data at a head position.
9. A method for reproducing a recording medium in which
audio data is recorded together with address data on. a
recording medium; the audio dafa read from said recording
medium by reading meéns is once stored inio memory means; the

audio data stored in the memory means is read; and the audio
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data is written/read into/from ﬁhe memory means in such a
mannér that a writing speed of the audio data read out from
the recording medium is higher than a reading speed of the
audio data stored in the memory means; wherein:

when.é highspeed;reprodﬁcing operétion condition is set,
said reproducing method executes a highspeed reproducing
operation process with employment 6f the audio data
'previously stored in said memory meéns;

the recording medium is relatively transported at a high
speed witﬁ respect to the readiné means, whereby the audio
data read by the reading means is written into the memory
means- with .being continued to the audio data previo_usljr
stored in the memory means; and |
. after the highspeed reproducing operation process for
the audio data previously stored in the memory méans is
.accomplished, the recording medium is relativély transported
at a high speed with respect to the reading means, whereby a
" highspeed reproducing operation process for_the audio data
-which has béén read from the recording ﬁedium-and written
into the memory means is carried out.
10. A reproducing method as claimed in claim 9 wherein:

.when said highspeed reproducing operation condition is
set, a pteselected amount of said audio data stored iﬁ said
memory means is read therefrom in a discontinuous manner.

1l1. A reproducing method as claimed in claim 10 wherein:
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when said highspeed reproducing operation condition is

set, said reading means is relaﬁively transported with
respect to the recording medium in such a manner that said
audio data is read from the recording medium, whose data
amount is larger than such a data amouﬁt of the audio data
when said audio data stored in said memory means is read out
therefrom.
12, A reproducing method as claimed in claim 11 wherein:
| when said highspeed reprbducing operation condition is
set, said reading means is relétively tfansported at a high
speed with respect to the recording medium from such an
address which is continued to the audio data previously
stored in said memory means and is temporally located at a
down stream, whereby the audio data read from the recording
means is written into said memory means.
13. A.reproducing method as claimed'in claim 9 wherein:
when said highspeed reproducing operation condition is
switched into a normal reproducing operation condition, the
audio data stored in said memory means at a time instant when
said highspeed reproducing operation éondition.is switched
;inﬁo the normal reproducing operation condition, is
-continuously read.
14. A reproducing method as claimed in claim 13 wherein:
after the opergtion condition has been brought into said

normal reproducing operation condition, the audio data read
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 from said recording medium is written into said nemory means
from a head position of the:-audio data having an addres_s
different from an address of the audio data read from said
.memo'ry means at the time instant when said highspeed
reproducing operationlcondition is switched into said normal
reproducing operation condition:
15. A reproducing method aslclaimed in claim 14 wherein:

| ‘a judgement is made as to whet_ﬁer or not the address of
the audio data read from said memory Iﬁeans at the time.
instant when said highspéegi reproducing operation condition
is changed into the normal reproducing opération c'onditionl is
continued to an é.ddress of the audio data separated by a.
predetermined distance from sai_id audio data read. from the
memory means at séid changing time instant, whereby a head
position of the audio ciata having said different address is
determined. 0 .
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