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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
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 music 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;
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 continuously read out from the buffer memory at

a'low-transfér_rate to be demodulated as an audio (sound)
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Conventionally, in such an apparatus ‘a data rewitable nmagneto optical disk"
i s enployed as a recordi ng. nedi um on which nusic data and the |ike can be
recorded by azuser, and data read out fromthe nagneto optical disk is once
stored into a,nenory. In order to render azrecordi ng and/or reproducing
appar atus capabl e of recording and/or reproducing a nmagneto optical disk

| ess sensitive to vibration, audio data read fromthe nagneto optical disk
isintermttently witten into a buffer nenory at a high transfer rate

during the reppeddtctdon0BELARIAN, AteRE8aEimbea B8PLAinddhRa hAfount of
continuously read out fromthe buffer nmenory at a low transfer rate to be
denodul at ed aadap adh#r (S€B8Nd)being stored in the buffer memory.
Accordingly, even when a track jump happens.to occur due to
applications of external vibrations to the recording and/or
reproducing apparatus and thus the reading operation of the
audio data from the magneto optical disk is temporarily
interrupted, the audio data can be conﬁinuonsly read from the
buffer memory. As a result, the reproduced sounds are
ontputted without any interruption.
During the recording operation, 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 nsed as a ninimum 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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reproduction signal. At this tinme, a certain data anpbunt of audio data is
being stored in the buffer ménory. Accordingly, even when a track junp
happens o occur due to -applications of external vibrations .to the
recordi ng and/or reproducing apparatus andsthus the reading operation of
the audio data fromthe magneto optical disk is tenporarily interrupted,
the audi o data can be continuously read from 2 the buffer nenory. As
result, the reproduced sounds are outputted wi thout any interruption.

*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 fqr
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

This Sheet Has Been R

i



During the recording operation, the input data is continuously, tenporarily
stored into the buffer nenory at a low transfer rate, and then is
intermttgently read fromthis buffer nenory at a high transfer rate to be
supplied to the recording head, so that the read audio data is-recorded on
the disk. In a recording track of a magneto optical disk functioning as the
recordi ng nmedi um of the above-described recordi ng and/ or reproduci ng
apparatus, as illustrated in FIG 1, clusters CL (= 36 sectors) are

CO”t'”UOUS'YLBEéE%ﬁ teagh OfN&Héig | SaCcopSLEAYicd bYsSuRdD- fRtarkapto8nef 4
sectors (1 sector 2 352 bytes) ahd a main data region of 32 sectors. 1
cluster is Uﬁﬁ@p&ﬁsat@ P UNnith#l! itHeAd & s a problem -that rhythmlcal
.operation_feelings_coﬁld not be obtained. | |
For example, during - the fast-forward reproducing
6peratioh~ad 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 mem&ry, so that the sounds
-are outputtéd as the sound outputs corresponding to either
the fast-forward reproduction, or the fast-return
reproducfion.' 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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recordi ng operation. 1 cluster corresponds to tracks provided on 2 to 3
circunferences of the disk. It should be noted that an address is recorded
every 1 gector. The sub-data region of 4 sectors is enployed as sub-data
and a linking area. TOC (Tabl e of- Cont ent data, and audi o data are
recorded on the main data region of 32 sectors. A.sector is further
subdi vi ded into sound groups, and two sectors are subdivided into 11 sound
groups. Wthin a sound group of 424 bytes, .data is separated into an

el el SHOPEk,ERIBE AGRTSAR b WY DECNERGUChSD. |
L- channel reg'°n1A£Eo£&fngly, 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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R-channel region is called as a "sound frane". Wen data is recorded and/ or
reproduced via the buffer nenory, which has been recorded in such a fornmat
on the dissk, the data is stored in a sector unit into the buffer nmenory.
That is, the sector address is conbined wt the byte address (0 to 2351
bytes) within the sector to produce an access address, so that both the
data wite/read 3 operations are perforned. In the above-described
recordi ng and/ or reproducing '

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 object 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 profided 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 into 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 usiﬁg 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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apparatus, a fast-forward (FF) reproducing operation and a fast-return (FR)
r epr oduci ng operation can be perfornmed in addition to the normal

repr oducizng oper ati on. ‘However, when the operation is swtched between
t he normal reproduci ng operation and the fast-forward reproducing
operation, and al so between the nornal ﬂr oduci ng operation and the

fast-return reproducing oper ati on, output sounds woul d be interrupted.
Nanely, a so-called’ sound interruption” happens to occur. Thus, there is a

bl em that_rhyt h tion f | d nat_be obt F
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fast-forwar
transports the head at a high speed with respect to the

recording medium, whereby the highspeed reproducing operation
process 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 xuedium. 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 once stored into m'emo::y. The audio data stored in

_the memory is read, and the audio data J'.s 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 dsta stored in the memory.
When a highspeed reproducing operation condition is set, the
reproducing method executes a highspeed reproducing operation
process 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
réproducing opération process for the audio data préviously

stored in the memory is accomplished, the recording medium is-
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reproduction, or the fast-return reproduction, and then are stored into the
buf fer nenory. These audio data are read fromthe buffer nenory to be
reproduced. The audio data read fromthe disk for the fast-forward
reproduction, or the fast-return reproductign inplies such tenporally
interrupted data produced by for exanple, the data of several sectors have
been read, and thereafter several tracks junped over, and then the data of
several sectors are read. After the data have been once stored into the

buf fer nmenor yelhkese19atda1spyaBiEndt ahl highadpeeamyith %édﬁécfreﬁar ¥heSO

that the sounds are outputted as the sound Outputs corresponding to either

the fast-forweadihgpradie}i athepsbyhea f Adighspledd repiroductingn. opevetton
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 provided at a disk drive side
of a memory cohtroller; | |

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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when the operation i.s changed fromthe fast-forward reproduction, or the
fast-return reproduction into the normal reproduction, the transfer
operationp of the data which have been stored in the buffer nmenory for the
above purposes is interrupted, and then theg data for the normnal
reproduction nust be newly read fromthe disk to be stored into the buffer
menory. The data for the normal reproduction inplies such tenporally
continued data. Accordingly, when the operation is switched fromeither

the fast-forpgpoaG0EAGUCHRbatdlon N6 L ASLRAALHAT 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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reproduction into thé normal reproduction, the data reading operation from
the buffer nenory for the above purpose is interrupted. Thereafter, the
data for, the normal reproduction i-s read fromthe disk, and a certain
amount of data for the normal reproduction hs stored in the buffer menory.
Then, the newly stored data for the nor mat reproduction is read fromthe
buffer nenory, so that the reproduced sound output is comrenced, during
which the sounds are intermttently reproduced. A so, when the operation is
swi t ched froshémetiorfad t+optam ciéprodit ngi dperatont bstchanysddto the

reproduction, or the fast-return reproduction, the transfer operation of
t he data fornotmahor reproducdagct iopedatiion heibuf the muemording 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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I nterrupted. Thereafter, the data for the fast-forward reproduction, or
the fast-return reproduction is read fromthe disk, and a certain anount of
data is stored into the buffer nmenory. Then, since the data for the
fast-forward reproduction, or the fast-retyrn reproduction is newWy read
fromthe buffer nmenory, either fast-forward reproduced sounds, or
fast-return reproduced sounds can be newly outputted, during which the
sounds are interrupted accordingly. SUMVARY OF THE INVENTION It is
t herefore an obj e8t obfpébeatponsehéni fasbiretuin peprodacingeppedation is
apparatus for a recordi ng. nmedi um whi ch resol ves the above-nenti oned
pr obl em changed into normal reproducing operation.

1. . Arrangement of Recording and/or Preproducing Aggaratﬁs

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

In FIG. 2, a magneto optical 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 recording' track up to the Curie
temperature during the recording operation, whereas the
optical head 3 irradiates 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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It is another object of the present invention to provide a nethod for
reproduci ng a recordi ng nedi um whi ch resol ves the above-nenti oned probl em
According to present ‘invention, there is provided a reproduci ng appar at us
for a recording mediumincluding a readingjgnit, a nenory and a controller.
The readi ng unit 5is relatively noved with respect to the recording
medi um so as to read audi o data recorded on the recordi ng medium The
menory- tenporarily stores the audio data read fron1the

to/apart from the 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
detectéd 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 absolute
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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recording nmedium The controller controls to wite the audio data into the
menory and to read the audio data stored in the nenory. The controller
controls,to wite the audio data into the nmenory and to read the audi o-data
therefron1|n such a manner that a witing gpeed of the audio data read by
the reading unit ‘becones hi gher than a reéadi ng speed of the audi o data
stored in the nenory. Wien a hi ghspeed reproduci ng operation condition is
set, the controller intermttently reads the data froma position separated

from a presebeghed acdi@8s {RipUsinid e il CaflahacBEEV i 2t RSEd ARdt he

menory, so that a hlghspeea reprodu0|ng operatlon process 1Is execut ed.

Al so, after Ebeahhahsgﬁéédr&@f@@ﬂibﬁglﬂﬂﬁfﬁétﬂﬁnp&@&ﬁﬁ§dﬁéﬁ@d Oﬂhibﬁ apédi o
derived from a system controller 11 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
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data previously stored in the nenory has been conplete, the controller
relatively transports the head at a high speed with respect to the -
recordi ng medium whereby the hi ghspeed reproduci ng operation process the
audio data is carried out, which is read g4yt fromthe recording mediumto
be witten into the menory. According to the present invention, there is
provi ded a nethod for reproducing a recording nedium Audio data is
recorded together with address data on a recording nedium The audi o data

read fromt h%o&&%%%@n@ﬁﬂ@déﬁg_l@j asifﬁ?é’i ”By!”lﬁl tp/a Csersteéed 15Nt 0 The

menory. The audio data stored in"the nmenory i's read, and the audio data is.

written/readanall®gf EagnkalNe olRPRILEd £30a) theTBYAE tonk@irte V1, 13 eSpethe
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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of the audio data read out fromthe recording nediumis higher than a
readi ng speed of the audio data stored in the nenory. Wen a hi ghspeed
repr.oduci-ng operation condition is set, the reproducing nethod executes a
hi ghspeed reproduci ng operation process with enpl oynent of the audio data
previously stored in the nenory. The recordi ng nedi um 6 is relatively
transported at a high speed with respect to the reading unit, whereby-the
audio data read by the reading unit is witten into the .nmenory with

being_ 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,

s 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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continued to the audi o data previously stored in the—ﬁEHB¥y——4¥$£ﬁ*iiki_

hi ghspeed reproduci ng operation process for the audio data preV|oust

stored in the.menory i s acconplished, t he recor di
relatively transported at a high speed witlhgrespect to "u
wher eby a hi ghspeed reproduci ng operation process for t mhlch

has been read fromthe recording nediumand witten into the nenDry IS
carried out. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 pictorially shows a

track format" of apdi-theribPe, dBsd, SANEIBUK Cadt8et i B HMd LT oeNd CALLNY
an arrangenent of a recordlng and/ or reproduci ng apparat us accordlng to an
enbodi ment o&ikB8iRr eseféri NVeptddicing a bit - clock of the
| recording/reproducing operation, and a monitor signal
indicative of the_dropout 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 leeer diode, and'also can switch an output
whose oﬁtput level is relatively low during ‘the reproducing
operation and another outpﬁt'whose output level is relatively
high during 'the recording operation as the ON-control
operation. |

While the recording operation is execured.to 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



FIG 3 pictorially—represents—a data sector of a disk; FIG 4 is an

expl'anatory dragranrfor sho 'n sjorage area of a buffer menory enpl oyed

in the recordlng artt ag apparatus according to the enbodi nent;
FIG 5is a f|OM/Cha ing a pjpcess operation of a .sector
counter provided at ide of a nenory controller; FIG 6 is a
flow chart for explarnrng a process operation of a sector counter provi ded

at an audi o (sound) conpression encoder/decoder of the menory controller;

FIG 7a and g} ﬁ%r585§6ﬁ 224 Baga%ggbéysagrans for describing operation of
t he buffer urin e no repr oduci ng operation in the recording
and/ or reprOdUC'the dlgltal data compressed 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 the encoder/decoder ﬁnit 8. After this digital
data has been encodefprocesséd by way of the CIRC encode and
the EFM modulation, the resultant digital dara 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 aldisplay unit arranged bj, for example, a liquid
crystal display. In the operation input unit 19, there are
provided a recording key, a.reproducing_key, e steé 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



apparatus according to the enbodinent; FIG 8a and FIG 8b are explanatory
di agrans for describing operation of the buffer nmenory when the nornal

r epr oduci.ng operation is changed to the fast-forward reproduci ng operation
in the recording and/or reproducing appargigus according to the enbodi nent;
7 FIG 9a and FIG 9b are explanatory diagranms for describing a first
operation exanple of the buffer nenory when the fast-forward reproducing
operation is changed to .

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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the normal reproducing operation in the recordi ng and/ or reproducing

appar atus according to the enbodinent; FIG 10a and FIG 10b are

expl anat ery diagrans for describing a second operation exanple of the .
buffer nmenory when the fast-forward reproggcing operation is changed to the
normal reproducing operation in the recording and/ or .reproduci ng appar at us
according to the enbodinent; FIG 1lla-and FIG 11b are expl anatory di agrans
for describing operation of the buffer nenory when the normal reproducing

operation i sy GhenRaRd datal E@eb%a&n@q@fa%ih@obgé&ait%n%psfat bOPf bPmédS the
recordi ng and/ or reproduci ng apparatus according to the enbodinent; FIG
12a and Fl G sy2bei/ CotBbBIE£01Y €apfiéstoherthis 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 éectors'are present as a main data
sector wifhin 1 cluster. On the other hand, a format of a-
sector on which audio data ié reéorded 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 éeétor 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 are& of 2,332 bytes, 11 units of sqund
frames constructed of. 212 bytes are recorded, as illustrated

in FIG. 1.
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describing a third operation exanple of the buffer nenory—whenthe-—m———
fast-return reproduci ng operation is changed to the nornal reprodUC|n

operation in the recordi ng and/ or reproduci hg apparatus a
enbodi ment; and FIG 13a and FIG 13b are. ﬁiplanatory di ag j
describing a fourth .operation exanple of t buffer nenory

fast-return reproduci ng operation is changed to the nornal reprodUC|ng
operation in the recording and/ or reproduci ng apparatus according to the

enbodi nent .
dr awi ngs,
t he present

DETAI LED DESQR PEid¥dde ?éalaﬁﬁagﬂﬁaffggeﬂémagx now to
an apparatus Tor reproducing a recording nedrum according
i nventroostord | the daséarirked ifrcietehé . diskt 1shiowl ehéesector
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
informatien. 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 4A0Bh 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 area is 2,368 bytes. Therefore, additional data of 16

bytes in addltlon to the data of 1 sector. equal to 2,352

bytes can be stored.

An area defined from addresses 4A0Ch to 07FC4Bh -is used

to store 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, end 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.

‘to



understood that as the recording nedium such a nagneto optical disk on

mhlch audi o (sound) data |s recorded is enpl oyed, whereas as the apparatus,
uch a recording aﬂﬂﬁmmw' lavgd appar atus with enpl oynent of the

nagneto opti cal dIS Bei'lor the sgke of explanations'in the

bel ow nent i oned enb A description will be made of the

followwng itens in the omﬁng sequence; ‘1. Arrangenent of recording

and/ or. reproduci ng

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 addreeses
4AOCh to O07FC4Bh used to store the audio data. The audio
data writing operation is continued from rhe area DC,
returning to the are 08.

4. gggration During Normal Reproducing Operation

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

FIG. 5 represents the normal reproducing operation, the
-fast-forward reproducing operation, 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, the fast-forward
reproducing operation, and the fast-return reproducing
operatlon as reading proceSs operations of audio data from
the buffer memory 13. |

The normal reproducing operation will be explained 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
(sector'cOuhter'provided.at.audio compression.encoder/decoder

'-side) corresponds to a reed pointer when the data is



apparatus. 2. Audi.o (sound) data sector. 3. Storage region of buffer

menory. 4. QOperation during normal reproducing operation. 5. Operation when
normal reproduci ng operation is changed into fast-forward reproducing
operation. 6. Operation when fast-forward22zeproduci ng operation is changed
into normal reproducing operation. 7. Operation when normal reproducing
operation is changed into fast-return reproducing operation. 8. Operation
when fast-return reproduci ng operation is changed into normal reproducing

oper at i.on. kr&i{éﬁé@ﬁé@nt‘fﬁéﬁ%@:ﬂeﬁ“ i fREH Ormdtiey 0dugt | @b ARiha atdifdio
. 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, ---
).

This Sheet Has Been Rei

i




FIG 2 is a schematic block diagramfor show ng a major portion of a
recordi ng and/ or reproduci ng apparatus accordi ng to an enbodi nent of the
present iknvention. In FIG 2, a magneto optical disk 1 on which, for

i nstance, audio (sound) data is recorded i.s, rotatably driven by a spindle
motor 2. An optical head 3 irradiates'an(ﬁiical beamto the magneto
optical disk 1 during the recording/reproducing operation. The opti cal
head 3 .irradiates to the disk 1, such a |light beam having a high | eve

used to heat a regRr€hagdothesk Héhd 0 drhetKkelr Aest girgel, athee slidic@dte is
recording operation, whereas the optical head 3 irradiates to the disk 1,

such a |ightrésantbemi theabuifelri wempryowd duein @sedddres eird iz ted rbyn

the the value of ASC in the sector unit at the low transfer rate.
This reading operatioﬁ 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
increménting the  DSC, the audio data DTV for the normal
reproducing opefation 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. .Accoxdingly, this defihition 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 oondition indicated in FIG.

© 7b. | | |

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

ring form to rewrite the address of the min DSC. 1In other
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reflection light fromthe disk 1 based on the magnetic-Kerr effect durlng
the reproducing operation. To this end, the optical head 3 contains a | aser
di ode functioning as a light source, an optical system (bisSheetkds Bebn®Repisted
pol ari zing beamsplitter and an objective hgns 3a, and a c!wajﬂ u
detecting reflection |ight. 9 The objective lens 3a i

way that this lens is displaceable by an.actuator 4 along a
direction as well as a direction al ong which this obj ective

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



lens is positioned close to/apart fromthe disk. A magnetic head 6a is

| ocat ed opposi te—to—the optical head 3 by sandw ching the magneto opti cal
disk 1, and this n & 8afakd applies a vertical magnetic field
nodul at ed by t he® ' to the mag o optical disk 1. Both of the
entire optical he Eﬁﬁmg‘ m ‘\Bgnetic head 6a are transported by a feeding
mechani sm 5 al ong I rection of the disk 1. During the
reproduci ng operation, the information detected by the optical head 3 from
the magneto gpeirlioh Skwills BEPPdiSEusfedn Ritahp! ifld elcakribie But by
anplifier 7 extracts an RF signal, a tracking error signal, a focusing
error -si gnal maaigudlatdng eclpescoreespondingndieynof 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 from FIG. 8b, the audio data

' DTV which have been stored into the buffer memory 13 during
" 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



by performing the cal cul ati on process of the supplied information. The
absolute positional infornmation is absolute positional information
recorded:on the magneto optical disk 1 as a pregroup (wobbling group).

The RF signal outputted fromthe RF anplifjier 7 is supplied to an
encoder/decoder unit 8. Both of the tracking error signal and the focusing
error signal, produced fromthe RF anplifier 7, are supplied to a servo

circuit 9. The absol ute positional information is supplied to an address
decoder 10. JB6r§8449n 'r Lia O O OHMGESHYBRI WiSarifdSrdd S Vened' | Fest-
signals based on the t Ing -error signal and the focusing error signal

suppl i ed frOﬁbiﬁﬁr&Ftéﬁﬁbdﬁthg7opé&@tlon, 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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also a track junp instruction, an access instruction, and rotation speed
detection information of the dlsk 1, which are derlved froma system
controller 11.arranged by a microconputer. The servo circuit 9 controls the
actuator 4 and the feeding nmechanismb5 to pgrforma focus servo and a
tracki ng servo. Based upon the rotation information from This is the
repl acenent sheet 10 the disk 1, the servo circuit 9 controls the splndle
notor 2 in the constant |inear veIOC|ty (CLV) manner:

added to the target cluster 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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After the RF signal derived fromthe RF anplifier 7 is EFM nodul ated and

t hen decoded by way of the Cl RC decodi ng process, t he digital dat a
outputted "~ from the encoder/decoder unit 8 is once witten into a buffer
menory 13 by a nmenory controller 12. The_iransfer data of the reproduced
data in the signal system defined from thé optical head 3 to the buffer
menory 13, and al so defined by the data readout operation fromthe magneto
optical disk 1 by the optical head 3 is equal to 1.41 Mbit/sec, and the

reproduced dgbaghédl Nt elokévEP] | ¥inee Rrs@sodd afdicon€ihted, | SssbRin

buffer nmenory 13 is read by the nenory controller 12 at such a timng en

the transfernowatthat thésr &pr odgeedodal,a nRac e Hythmilddl / sednd afidrt 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 ouf.putted. |

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 Répi:oducing 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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the read data is supplied into an encoder/decoder unit ¥ —Thedigitat dara
supplied to the encoder/decoder unit 14 is processed in this

encoder/ decoder unit 14 by way of such a reproduction sig Sh Rﬁl%%ha
decodi ng process for the audio conpr essi opgrocess. The. re
data'is. D) A-converted into a correspondi ng anal og 5|gna

15. The anal og signal outputted fromthe D/ A converter . e., the
anal og audi o signal in this case, is supplied froman analog out put

termnal 1680, arclext edialtaphiallues ebtatiinbdunivhesO Gsid 0 fastofdivwded.
The anplified signal is reproduced froma speaker and the |ike, for

exanpl e, outpepredueaingnepegatiidnoisi gndéd directlychaereedsnd Bt RBlohakdel .

O herwi se, the digital signal
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’



outputted from_the encoder/decoder unit 14 is supplied to a digital output
168 as a digital audio signal. In this case, the data read/wite operation
t he buffer- nenm;gwaﬁhsbwmaﬂ*w@d out by designating addresses by the
nennry control ler mmlte poi igger control . As previously
expl ai ned, the wri |te address) is increnented at the timng
of 1.4 Mbit/sec, . ereas t 11 read pointer (read address) is
increnented at the t|n1ng.of.0.3 M bit/sec. Due to the difference between

the wite bithis time on the ASC side. In 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),



rate and the read bit rate, a certain anmount of data have been stored in
the buffer nenory 13. At a tinme when the data have been stored in the
buffer nenory-13 up to the full nmenory capacity of this buffer nmenory 183,
the increnment of the wite pointer is stopped, and the data readout
operation fromthe magneto optical disk 1 by the optical head 3 is al so
stopped. It should be noted that the increnent of the read pointer is
conti nuously executed, the reproduced audi o (sound) output is not

i nterrupt ed. t HERT £a¢8F i rRat Yoh NEs ORhde ' SR0OMS EHYPE Brih Dy f & PR s bt b8
menory 13 is continued. Assum ng now that the data stored anopunt of the

buf f er menorys l8obth@mBabkeghenthatddepsedet(®, vl ppd(HatR) AnDLN]  akdt thew
the data readout
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 qf the
‘address P; is temporally continued to the sector of the
address (P;-1), ;hen 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
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operation fromthe disk 1 by the optical head 3 and the increnment of the
wite pointer are restarted, so that the data are again comenced to be
stored into the buffer nenory 13. As descri bed above, since the acoustic
signal is outputted as the reproduction o ut via the buffer nenory 13,

even when,

for exanple, external disturbance was applied to the recording

and/ or reproducing apparatus to disturb the tracking servo control, the
reproduced output is not interrupted. Wile the data remain in the buffer

menory 13,

WDEh eX8aBh e, othBe,SCRRBNNI theY t ia@R bitdnfppraiiyal cheethdedny

access to the correct tracklng position béfore the tracking servo control
was di sturbedtherwisépnif the continuity is, establlshed 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), the DSC is set so as to correspond to the
address P,, and the dara readout-operation from the disk 1 is
restarted, so that the audlo data for the normal reproduc1ng'
operation are acquired 1nto the buffer memory 13 so as to
obtain the_contlnulty..

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 afrer 500 msec. In this
case, the_sounde 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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t he data readout operatioh fromthe disk 1 is restarted, so that e..__
recordi ng and/ or reproduci ng operation can be continue W t hout giving an

adverse i-nfluence to the reproduced output. That is; eV BhdtekORe m&ﬂof
function can be considerably increased. Theggddress:in

fromthe disk 1, and the subcode data used for the conti“‘!“1 ma\g\ ﬁ! whi ch
are This is the repl-acenment sheet 12 outputted from ecoder

10, ‘are supplied via the
forward reproduc1ng operation is read out on the ASC side.

At this time, as indicated 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



encoder/ decoder unit 8 to the syéten1contfo||er 11 so as'fo be utilized to

carry out various sorts of control operations. Furthernoreg; h&@ﬂmﬂkh lmxd
detecting sigral of a PLL circuit. for producing a b|t lum

t he recordi ng/ reproduci ng operation, and gg4nonitor signal i

dropout state of the franme sync signal of the reproduced da

and L-channel) are supplied to-the systemcontroller The system
controller 11 outputs a |laser control signal for controlllng t-he operation
of the. | asersgposigeel afberophicC preedt Tourter &S &f Lhdi st aser

control signal, the systemcontroller 11 controls the |aser output
: Here, an address comparison is carried out between a

secfor'at an address és and a sector 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



of the laser diode;"to turn it on or, off and also can switch the out put
level to be relati e& & BULh R c&he reproduction and rel atively high
during recordrng. Ing operation is executed to the nagneto.
optical disk 1, ﬁﬁh l nﬂlﬁ ignal fuymctioning as the recording signal
supplied to the ana naI 17A'is AlD-converted into a digita
audi o signal by an A/ D converter Thereafter, this digital audio signal
is supplied to the encoder/decoder unit 14 to be processed by the audio

COMpr esSi 0N s@NEP U FHOLDESthd EGREEhEY B YEramIERE  #ha fydiRLa| BRBY, ifor
supplied fromthe digital input termnal 17D, and this digital audi 0 S|gnal

is furnishethe tdererepierddgepdetueing bperatasnt.o be

It should be understodd.that the contiﬁuity would be
interrupted at the boundary between the data FFDT, and the
data FFDT; for the fast-forward reproducing operatioh.in this
caée as the sector data which have been stored at the
éddresses from the present ASC value after 500 msec. In this
cése, the sounds produced by the fast-forward reproducing
operation would be outpﬁtted at this continuity interrupt
portioﬂ. However, since' this corresponds 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 speedlalong the radial direction of he
disk 1, for insrance, along such a direction from the outer
peripheral portion of the disk to the inner peripheral
portion fhereof in response to thé control signal derived

from the system controller 11. Also, the track jump is



siﬁilarly processed by way of the audio conpression encode pfocess. The .
digital data conpressed by the encoder/decoder unit 14 is once wittéen into

the buffer nmenory 13 by the nenory controller 12, and then is
this buffer menory 13 at a preselected timég. Then, the read
I's supplied to the encoder/decoder unit 8. After this digital

read from
digital data
dat a has been

encode- processed by way of the CIRC 13 encode and the EFM nodul ati on,
the resultant digital data : : .

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
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I's supplied to the magnetic head drive circuit 6. In response to the
recordi ng data whi ch has been encode-processed by the encoder/decoder 8,
the magnetic head drive circuit 6 supplies a nagnetic head drive signal to
the magnetic head 6a. That is, either Nva#tical field, or S-vertical field
Is applied to the magneto optlcal disk 1 by the magnetic . head 6a. At this
time, the systemcontroller 11 furnishes a |aser control signal to the
optical head 3 in order. to output the optical beam having the recording

| evel . Ref er gmpRognentabflhénauadicc datia WIGF HOOtH MOrmHl trPHeydeeingi t h
user operation keys, and reference nuneral 20 represents a display unit
arranged by, operatianpl e,wltich are temporally continuous. As a
} consequenee, just after the reproducing operation has been
transferred to the faSteforward reproducing operation,'the
sounds reproduced by the fast-forward reproducxng 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 eectors
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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liquid crystal display. In the operation input unit 19, there—are provided—

stop key; an X key, a fast-forward key, and a fast-return
mani pul ati ons. Wen the recordi ng and/ or r3groduci ng oper at
1 is carried out, the managenment information, i.e., P-TOC {

al t hough not shown in the figures, a recording key, a rep Qﬁ
i nformati on and U-TOC (user TOC)

read out.

reproduced. ItTshsuld 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 transported aléng

the radial direction, for example, a direction opposite to

- that of the fast-forward reproducing operation, and 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 the 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 Py located before
the min DSC #1 at this 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 every 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

cing key., a

S eplaced
U
! ! _ ! )
i nformati on recorded on the disk 1 nust be
In response to these nmanagenent information, the -system
control | er lfogayhpudge tairedfhidine Yepodiitidiceopdirditidmeisiastopedt (B1dBgk 1

shoul d be recorded, and al so an address of an area when the data should be



managenent infornation s hetd—mnmthe buffer nenory 13. Accordingly, as

will be explained | Nt h uffer menory 13, the above-descri bed
buffer area for st(}?&sgﬁe s Been bl %g dat a/ reproduced data, and the area
for hol ding these rraﬂw

controller 11 reads

m[ mation 3y e separately set. The system
nt informati on by executing the.
reproduci ng operation.of the area |ocated at the innernost peripheral
portion of the 14 disk 1 where the nanagenent ‘i nformati on has been
recorded 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 wﬁen 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—refurn reproducing operation, the audio data for
msectors is read and the address jum;la is carried out (F212 to

F215). It should be noted that as to the address jump number



when the disk 1 is nmounted on the recording and/ or reproduci ng apparatus.
Then, -the read managenent information is stored into the buffer nenory
13 under *control of the systemcontroller 11. The nmnagenent i nformation
stored in the buffer nenory 13 may be refetged by the systemcontroller 11
when t he subsequent recording/reproducing operation for this disk 1 is
carried out. The U-TOC i nformation may be edited and rewitten in
accordance with the data recordi ng/erasing operations. Every tine the data

recordi ng/ er aliohy UMY atdivh A Lrdetion esls 4hpesiistesEcanuagetientl at a

carries out this editing process to the U-TOC information stored in the
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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buffer menory 13, and rewites the U-TOC i nformati on at a presel ected
timng in response to the editing operation of the U-TOC infornmation al so
as to the U TOC area of the disk 1. 2. Audio Data Sector As illustrated |n
FIG 1, in the magneto optical disk enploywdad in the recording and/or
reprodu0|ng apparatus with such a structure, 32 sectors are present as a
main data sector within 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, 3pgcHytes]a) dRdbyB¢p)at a head portion are allocated as sync

data. The subsequent 3 bytes

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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are set to a cluster address and a sector address, arrd*a“f‘UWUbsé’cTﬂent :
1 byte is set to a node, which thereby constitute a hq.ﬁ.d

d medto
this header, 4 bytes are set to a sub- header and bytes m‘lﬁyﬁ&%t& he

sub- header, nanely 2,332 bytes defined fro2a 21st byte byte
are set to a data area (Data O to Data 2331). In this: d $332
bytes, 11 units of sound 15 frames each constructed of 212 bytes are
recorded, as’

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 normal reproduc;ng operatlon are
acquired into the buffer memory 13 so as to obtain the
continuity.

A fourth examplé implies such a case that as indicated



illustrated in FI G%-&—St—e%age—Regl on of Buffer Menmory To store the data

read fromthe disk |n t he sector nit, in this enbodi nent, the buffer
menory 13 has' a st in FIG 4. A storage capacity of the
buffer menory 13 is l‘ , Whi cle3contains 8 sectors for hol ding
the TOC i nformation. (addresses OOOCh to OOOCh) at a head

portion are set as an enpty area. The subsequent 18,944 bytes from
addresses OOOCh to 4A0Bh are used to store the TOC i nformation. |In other .
words, 8 arehs Rig. N1 & y,omfierathe f@storebuancreprodueingpopetetjonsisl to

hold the TOC . _
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.decreﬁent 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
the 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.



sector. Each area is 2,368 bytes. Therefore, additional data of 16 bytes in
addition to the data of 1 sector equal to 2,352 bytes can be stored. An
area defined from addresses 4ACCh to O7FC4Bh is used to store either the
data read fromthe disk 1, or the data to4qhe recorded on the disk 1. That
Is, the area 08 to the area DC, each having 2,368 bytes are enpl oyed as the
store/read operations of the audio data sector. Here, each of these areas
is equal to 2,368 bytes, and therefore, additional data of 16 bytes can be

stored in additi qh itheldfthdOohahdseeher c8dHakr! PaLudSis &30S adduEr ke be
noted that an area defined fron1addresses O7FCACh to O7FFFFh is ysed as an
enpty area. audio data FFDTx for the fast-return reproducing operation 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 méde
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 comparison-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 (fg-l), then
a confiimation 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(Db).
| The point where the continuities are interrupted -as

shown in FIG. -13'(b'), corresponds to an address P;, of a
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The audio data read fromthe disk 1 are sequentially witten into the area
08 through the area DC in the sector unit while increnenting the wite

poi nter as to*'the addresses 4A0Ch to O7FCABh used to store the audi o data.
The audio data witing operation is continggd fromthe area DC, returning
to the area 08. 4. Operation During Normal Reproduction Operation In this
enbodi nent, operations to the buffer menory 13 16 during the nornal
reprodu0|ng operation will now be

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
repfoducing operation, the sound produced by the highspeed

-
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exbl ained. FIG 5 'represents the process for é "DSC—during normal
repr oduci ng operation, the fast-forward reproducing O*ﬁ?ﬁﬁk?ﬁ%B

a
fast-return reproduci ng operation as witing process 0 g }“ee ep}ag%io
data read fromthe disk 1 into the buffer ggnory 13. F[ml I% ‘BF
operation of an "ASC' during normal reproducing o TR
fast-forward reproduci ng operation, and the fast-return reproducing '
operation as readi ng process operations of audio data fromthe buffer
menory 13. fwﬁ@in%eB?%%@i% oDer 8 el ‘Mdﬂptﬂﬁ:é?i(pl!)(?' eab1Wylihg the
reference to Gs. 5 , 7(a)-and 7(b). In FIG "5, a DSC (sector counter
provi ded at 4kisli @&ta DTv 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



drive éide) cor+responds-to a wite pointer when the data is fetched from
the disk 1 into the buffer nenory 13. In FIG 6, an ASC (sector counter

provi ded- at the Bu t eplacsd encoder/ decoder side) corresponds to a -
read pointer when i ansferredghromthe buffer menory 13 to the
audi o' conpr essi on r 14. Both the process operation shown in

FIG 5 to the buffer nenory 13 and the process operation shown in FIG 6 to
buffer nmenory 13 are independently carried out in a parallel manner by the
menory contr ghkeabdvde-4estirtbprdoenpsodimentt, ehecpyeesbtl dhveneibhSmaydbe
shown in FIG5, as an initializing operation, DSC, mn DSC (effective limt
position of BSfilamdy RGtpliedi momsuch a recording and/or reproducing

apparatus with using a tape-shaped magnetic medium such as a

-magnetic tape.



position of .DSC) are set to "0" or a specific position at step F101. As the
process operation executed at the ASC side indicated in FIG 6, as an
initialization operation, ASCis set to "0" or a specific position at step
F201. During the reproducing operation, tiag process:

fromthe respective steps F102 and F202 to the process tion
"PB" side. At the DSC side, in response to a target clﬂi II“ II
L

where a read startlng p05|t|on fromthe disk 1 |s set
" What is claimed is:

L]
1. A reproducing :appé;atus for. a recording medium,
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 means
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

relatively transports said reading means at a high speed with

respect to the recording means, whereby the highspeed
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F 103, the systemcontroller 11 controls the optical head 3 to read the
audi o data fromthe disk 1. The read audio data is stored into the buffer
nmenory 13 in the sector unit at a high transfer rate u '

i ncrement operation of the DSC. At this tige, the se mnﬂmmuﬂll”m'lof mn
DSC and max DSC are corrected, if required

(F103[err] F104[ err] F105[ err] F102[ err] F103, ---). On the other hand, on the
ACS side, the audio data is read, at step F203, fromthe buffer nmenory 13
from an addresproddciagedpbyatienyprocess AEC daid udieridatanis earthed| ow
transfer rate. This reading operation is continued while increnmenting the
ASC .( F203[ erowE204{hdral] F262[1mead F203, £roj. the srecoudingn mediwpr dsenbed

in FIG 7a. FIGs. 7a and
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




7b schematically show such storage conditions that while increnenting the
DSC, the audi o datmsiBieét fiRBedi€oRRG M8 reproduci ng operation is stored, and
the stored audi o da nor mal reproduci : ' ad out
whil e i ncrenenting Emmw houl d begginder stogﬂlﬂmjﬁi@ﬂmam dat a
DTv for the normnal eration 1 npliesisuch d&udro gaisa ichis
read fromthe disk 1 by the above expl ai ned nornal reproducing operation
and then is stored into the buffer menory 13. Accordingly, this definition
is applied tdochtedelatv-areddwonstraami, owlerabpTthicoraudico rdutaml readr dstomi ng
operation. Wien the normal reproducing operation is further continuously
perf ormed, t lthesrecagdisghdigans ishowitterr|ihto 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 éddress different from an address of the audio data
read from said memory means at the time instant when said
highspeed reproducing operation condition i§ 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



7a is changed into the storage condition indicated in F The m n DSC
corresponding to the effective limt position of the DSCis first set to

the DSC starting point, and thereafter is updated vvhent”’"lﬁﬁlﬂﬂ'u
increnented in aring formto rewite thesgddress of thel!/ ”'lu”mr
words, this min DSC indicates an address of audio data'whi ch®betores st he

tenporally first data at each tine 18 instant as the audio data stored
in the buffer menory 13. ,

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 fi:om 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 addréss 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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During this normal reprodtjci ng operation, the audio data DITv read by the
ASC i s decoded by the audi o conpression encoder/decoder_14 to thereby be
out putted as reproduced sounds. 5. Operation When Normal Reproducing

Qperation is changed into Fast-Forward Repg®duci ng qﬁ"ﬂlm(lmmﬂm,:
normal reproducing operation is changed into the fast!-& i 1 ng
operation, the process operation performed on the DSC si de i's Advanced from -

the step F102 to the FF side, whereas the process operation performed on

t he ASC si de dstadianeed titenrireael sirego F£06mt théehmembEy siebns inDsnichg a
the fast-forward reproducing operation, in response to the control signal
suppl i ed frormanner 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 of the audio data
'previouslly stored in said memory meéns;
the recording medium is relatively transported at a hi_gh
speed witil 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 previousljr
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 re'lativ'ely transported
at a high speed with respect to the reading means, whereby a
" highspeed reproducj.ng operation process for the audio data
-which has béén read from the recording n.xedium -and written
into the memory means is carried out.
10. A reproducing method as claimed in claim 9 where_in:
.when said highspeed reproducing operation condition is
set, a pi:eselected 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:

This Sheet Has Been Rzlilaced

(T




t he systentcontroLLeL—i;——Lhe—epLFeaL-head 3 is transported at a high speed
al.ong the radi al d|rect|on of the dISk 1, for |nstance rom

_‘__T“‘*rhe—rﬁ
peripheral side ta side of this ack
junps are repeatedl y m | at t hgzdat a pres , Eﬂlfm m
whi ch the opti cal ead out fromthisg t#ac read

data is stored in the buffer menory 13. The switching operatlon fromthe
normal reproducing operation into either the fast-forward reproducing
operation, or thewheat sadiduhighpertl ateigrahesig dbpéidt tbnwebhdbeion is

di scussed later) is carried out by mani pul ating the correspondi ng key of
t he operati osetppusaidi trd@ding imshrat ds | relb@ivédy | trahspoated hatithhen
the 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 reletively 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 operation condition has been brought into said

normal reproducing operation condition, the audio data read



nor mal reproduci ng operation is executed, the operation is switched into
the fast-forward reproduci ng operation, the audio data DIv for the normal

reproduct ng operation is read fromthe buffer nenory 13 u
at this tinme on the ASC side (see FIG 8b) gqThe ASC i nc Imrlfl " H E;
executed to read the audio data DTv in the sector unit. Fhi§ | hpl ¥ ess t e

process operation defined by steps F205, F206, F208 to F205, ---, in the
flowchart of FIG 6. 19 After the audio data DTv for nsectors have been
read from said recording medium is written 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 operationlcondition is switched into said normal
reproducing operation condition:
15. A reproducing method aslclaimed in claim 14 wherein:
| ‘a judgement is made as to whetﬁer or not the address of
the audio data read from said memory Iﬁeans at the time.
instant when said highspéed reproducing operation condition
" is changed into the normal reproducing oéeration donditionlis
continued to an éddress of the audio data separated by a.
predetermined distance from sé;d audio data read. from the
memory means at séid changing time instant, whereby a head
position of the audio data having said different address is
determined. 0 .
S —
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fromthe buffer nenory 13, a junp value "[err]" is added to the ASC val ue,
and then the audio data DTv for nsectors are again read therefrom

(F208- F2609-F210). - In other words, as is apparent fromFI G 8b, the audio
data DTv which have been stored into the bygfer nenory 13 during the nornal
reproduci ng operation are read with respect to nsectors, and al so the

addr ess j unpREBBPBVCENG METHQD PpRﬁaRQBUFéNS] APPARAEDSed out. Then, by
repeati ng boPE BECORBINGIMEDEMMa readi ng operation and the address jump
operation, the sound repr oducABS'IIRAeTpeFf THEE DISCLOSBRE oynent of the audio
data DTv for t he normal reproduci ng operation, which are tenporally
conti nuous. As & reprodugiag apparatfusrfamne rxeeovdinggredivmt sughhas

bee " an optical disk, includes a head, a'memory, and a controller.
The head 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 into the memory and 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 head becomes higher than a reading spged 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, sld_ that a highspeed reproduqing
operation process is executed. Also, after the highspeed
reproducing operation process based on the audio data
previously stored in the memory has been complete, the
controllex reiatively transports the head at a high speed
with respect to the recording medium, whéréby the highspeed
reproducing opefat.i(.dn process of the audio data is carried

out P which is read out from the recording medium to be

i

written into the memory.

Figure 2 _ This Sheet Has Been Repl
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transferred to the fastforward reproduci ng operation, the sounds reproduced
by the fast-forward reproduci ng operation can be outputted w thout any
sound interruption. On the other hand, as indicated in FIG. 8b, in the
case that the operation i;s. transferred to the fast-forward reproducing
operation at a halfway time instant of the jreyviously stored audio data
DTv, the audio data is continuously fetched fromthe disk 1 by enploying
the target cluster TGCL at this tine on the DSC side. It should be noted .
all of the sectors of this target cI ter, T are not fetched at this

time, but the audio data for n secto Iqéé G?td.out fromthe disk 1 and
then are stored |nto the buffer nenory 1 mhlle i ncrenenting the DSC. As

-
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a consequence, as indicated as FFDT1, audio data (n sectors) for the
fast-forward reproduci ng operation, continued to the audio data DIv -
previ ousty stored in the buffer nmenory 13, is stored (F106). It should be
noted that the audio data for the fast-forward reproduci ng operation

i npl i es such data which has been read fromghe disk 1 while the optical
head 3 is transported along the radial direction, nanely the track j unpi ng
operation, and then has 20 béen stored into the menory 13.
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Subsequently, in order to fetch the audio data for the fast-forward

repr oduci ng operation, the junp nunber JCL is added to the target cluster
TGCL, awd the next target cluster TGCL is set (F107). The next audi o data
FFDT[err] for the fast-forward reproducing operation is fetched by
correcting the max DSC and the min DSC, iB/n8quired (F108). Subsequently,
during the fast-forward reproduci ng operation, audio data FFDT3, FFDT4, - -
-, for the fast forward reproducing operation are fetched into the buffer
menory 13. The audio data for n sectors anong this audio data FFDIx , for

the fast-forward reproduci ng operation, corresponds to teTEPrally-continued
audi o data, whereas the : T
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audi o data FFDTx is not tenporally continued to the audio data FFDT[err].
It should be noted that in the enbodinent, nis set to 9 sectors and mis
set to 5'sect’'ors. On the ASC side, during the fast-forward reproducing
operation, the audio data for nsectors is first read with respect to the
audi o data DTv for the normal reproducing o ation, and the sound is
outputted during the fast- forward reproddﬂﬁﬁg operation by J[err] the
address junp. Since the ASCis directly counted out, the audio data
FFDT[err] for the fast-forward reproduci ng operation is read out. Here,
since the respective audio data FFDTx for the fast- forward reproducing
operation are not tenporally continued, : .
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even

t hi s enbodi nent,

to
ased upon the ASC is carried
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for the fast-forward reproducing operation, the audio data for nsectors is
read and the address junp is carried out (F205 to F208). As a consequence,
even wheh the audio data for 9 sectors is continuously fetched on the DSC
side, for instance, only the audio for 5 sectors are reproduced to out put
t he sound based on the fast-forward repro@ya3ng operation, so that the -
rhyt hm cal sound can be outputted. It should be noted that as to the
address junp nunber, as a result of a judgenent at a step F209, after the
reproduced audi o data beconmes the audi o data FFDTx for the fast-forward
reproduci ng operation, it is set to J2 (nanely, J[lerr]<J[err]) at step
F21"1. 6. Operation Wen Fast-Forward Reproduction Qperation is
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changed into Nornal Reproducting Operation Wen the fast-forward |
reproduci ng operation is to be changed into the normal reprodUC|ng
operatioh, 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 bg/a3rried out. That is, as the
counter value of the ASC, the counter val ue obtained when this fast-forward
reproduci ng operation is ended directly succeeds. It should be noted that
the switching operation fromeither the fast forward reproduci ng operation,
or the fast-return reproduci ng operation (whi¢h will be discussed |ater)
into the normal reproducing operation is carried out by
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mani pul ating the keys of the operation input unit 19 in a simlar manner to
t he above-descri bed operation. On the other hand, as the process operation
executed’on t-he DSC side, the process operation is advanced fromthe step
F109 to a step F110 in FIG 5. First, based on the present counter val ue of
the ASC, the counter value of the DSCis ag§'/13set. The process operation
Is transferred fromthe step F102 ' to process ‘operations defined at -steps.
22 F103, F104 and F105.
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This transfer operation will now be expl ai ned based upon two exanpl es
indicated in FIGs. 9(a) and 9(b), and also FIGs. 10(a) and 10(b). A first
exanpl e s such a case that, as indicated in FIG 9(a), after the
fast-forward reproducing operation is conmenced, the fast-return .
reproducing operation is conplete at a tingsigstant when the audio data DITv
for the normal reproducing operation are still read on the ASC side. At
this time, as illustrated in FIG 9 (a), the normal reproduci ng operation
i's commenced fromthe counter value at this time on the ASC side. In other
wor ds, when the counter value of the ASCis increnented by every 1 sector,
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the audio data is read fromthe buffer nenory 13 for every preselected tine
peri od. As a consequence, the sound produced fromthe normal reproducing
operati oh can be outputted without any sound interruption inmedi ately after
the process operation has been transferred to the normal reproducing
operation. On the other hand, even if thel®/d3o data FDT4 for the
fast-forward reproducing operation has been acquired into the buffer. nenory
13 on the '‘DSC side, the present counter value of the DSCis 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 ' : ‘
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read at 500 nsec after the present counter value of 'the ASC. Here, an
address conparison is carried out between a sector at an address P[err] and
a sector*at &n address (P[err]). |If the sectors are not tenporally
continuous, then the data in the sector to be stored at the address P[err]
Is stored. Nanely, -the data previously staaed3 n the buffer nenory 13, for
exanpl e, the data continued to the audio 23 data DTv stored on the disk
1 is read out fromthis disk 1 :
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to be stored into the buffer nmenory 13. If the sector at the address Plerr]
is tenmporally continuous to the sector at the address. (P[err]), then a
confirmatioh*is made of the tenporal continuity of the sectors as to the
subsequent addresses (P[err]), (P[err]), ---, and then a point where the
continuity is interrupted is searched. Thggjudgenent as to whether or not
the preceding sector (e.g., sector as address "Pl[err]") is tenporally
continuous to the succeeding sector (e.g., sector at address "Plerr]") is
carried out by the systemcontroller 12 to check the tenmporal continuity
bet ween the address data such as the sector address of the data stored in
the precedi hg sector and the address data such as the sector address of the
data stored in the

-T._-A \E:;r .
§ \g\: 218
NAUEENR
& \ \\ \ \1
N LN
=3 \\ﬁ\ \ N2 g ]
‘gj} Q | él\\‘?ﬁré
E\ N N A
2 N \ TTE
Y |
| tfi : ’\Al' ’!'
o g1y /
A3
%’:ﬁ | /} S
ﬁ /
ISR mo |
ha T This Sheet Has Been Repl
S < i
o, Yo,
S &
S e
LL W



succeedi ng sector. For instance, if the address data of the data stored in
the preceding sector is very far fromthe address data of the data stored
in the succeeding sector, then it may be judged that both of these address
data are not tenporally continuous. To the contrary, if the sector -of the
address Pl is tenporally continuous to thejggggor of the address (P[err]),
then anot her confirmation is nade of the tenporal continuities as to the

subsequent address (P[err]), - (Plerr]), =---, and a point where the
continuities are interrupted is searched. On the other- hand, when the
audio data is witten, or read in/fromthe buffer menory 13 in 1
cluster - unit I n t he recording/reproduci ng apparatus of this
enmbodi nent, such a .
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j udgenent nmay be nade. That“ is, for exanple,
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¥

for the fast-forward reproducing operation as to the stored data. As a . e
result, as shown in FIG 9(b), the DSCis set so as to ﬁq‘ig-ﬁsmgrﬁpwemum
address P2, and the data readout operation fromthe dis I's restarted, so
that the audio data for the normal reproducing operation are a ired into
the buffer nenory 13 so as to obtain the 2¢idBoral conti rmi:.m;i.“"fﬂu@ﬁoul d be
understood that the tenporal continuity would be interrupted as the sector
data whi ch have been stored at the addresses fromthe present ASC val ue
after 500 nsec. In this case, the sounds produced by the fast-forward
repr oduci ng operatior@mui? be outputted at tcu ontinuity interrupt
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corresponds to a very short tine period after the fast-forward reproducing .
operation is ended, there is no practical problem A second exa LA iR S
such a case that as indicated in FIG 10(a), after the F%f’-%r%%emk‘lsﬁéﬁ
reproduci ng operation is started, the fast-forward reproducing operation is
ended at a tinme instant when the audio da¥/d¥FFDT2 for t?ﬁ.gaqs i gfor war d
repr oduci ng operation is read out on the ASC side. At this time, as
indicated in FIG 10(a), on the ASC side, the normal reproducing operation
is coomenced at a tine instant when the fast-forward reproduci ng operation
I s. acconpl i-shed. That is, while the counter val ue of thg‘:@SC IS incremented

by every 1 sector, the audio data is read : u.s';'_
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for a every predetermned time fromthe buffer nmenory 13. As a consequence,
t he sounds produced by the normal reproducing operation are outpytted

wi t hout any sound interrupt imrediately after the ppe'rTé\ﬁ %‘WSTM%'FFEW
to the normal reproducing operation. In particular, since as tq the audio
data FFDTx for the fast-forward reproduci ng/p:peration,nﬁtﬁg au ﬁ@bdata for
the relatively long "n" sectors are fetched, - even when the audio data FFDTX
for the 25 fast-forward reproduci nFip@‘at4on is read out to sone
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extent after the operation has been transferred to the nornmal reproduci
opération and the audi o data can be outputted as the séd¥Eds 3R a 'ﬁ%ﬁ}crg?.t
by the normal reproducing operation. On the other hand, even if, the audio
data FDT4 for the fast-forward reproduci ng operation h &eenqla QGired into
the buffer menory 13 on the DSC side, the 6ngent counter val telof 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 audi o data
stored at an address P1, which is read at 500 nsec after the present

counter value of the ASC. :
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Here, an address conparison is carried out between a sector at an address
P3*and a sector at an address (P[err]). |If the sector re t leet
continuous, then the data in the sector to be stored g‘{h?ﬁ e&ngPréd?émP yrs?‘]ee
is stored. Nanely, the data previously stored in the buffer mepory 13, for
exanpl e, the data temporally continuous tg,ife audio dggw:F thibs read out
fromthis disk 1 to be stored into the buffer nenory 13. |If tthé sector at
the address P3 is tenporally continuous to the sector at the address
(P[err]), then a confirmation is nmade of the continuity of the sectors as
to the subsequent addresses (P[err]+1), (P[err]+2), ---, and then a point
where the tenporal continuity is interrupted is searched. The net hod for
searching the '
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poinf where the tenporal continuity is interrupted may be perforned by'
enpl oyi ng the method as expl ained in, for exanple, F'ﬁ@ﬁis &{@Qwﬁ%erﬁ(&hﬂt
The point where the continuities are interrupted as own In FIG

10(b), corresponds to a boundary between kgi audi o data FFDT ng the audio
data FFDT4 for the fast-forward reproduci 3 h?q t
to

peration Batézo*t or ed
data. As a result, as shown in FIG 10(b), the DSC is set so as
correspond 26 to the address P4, and the data readout operation fromthe
o .
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di sk 1 is restarted, so that the audio data DTv for the nornal grodg&y;wgu
operation are ach|red into the buffer nenmory 13 so asTbBlabh%FﬂP

tenporal continuity fromthe audio data FFDT4 for the fast forward
reproduci ng operation. It should be understood that th q; qeontinuity
woul d be interrupted at. the boundary beBv@én the data t he data
FFDT3 for the fast-forward reproducing operation in this case as t he sector
data whi ch have been stored at the addresses fromthe present ASC val ue
after 500 nsec. In this case, the sounds produced by the fast-forward

reproduci ng operation would be outputted at this continuity interrupt
portion. However, since this
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corresponds to a very short tine period after the fast-forward reproducing
operation is ended, there is no practical problem 7. Thshgthierepiacamentshoet
Reproduci ng Operation is changed into Fast-Return Reproduci ng Operation
When the nornmal reproducing operation is changed into faplirgturn
reproduci ng operation, the process operati(ir} executed on the 'DBC side is
advanced fromthe step F102 to the FR si (?4, and the process operation
executed on the ASC side is advanced fromthe step F202 to the FR side.
During the fast-return reproduci ng operation, the optical head 3 is
transported at a high speed along the radial direction of the disk 1, for

I nstance, al ong such a : '
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direction fromthe outer peripheral portion of the disk to the inner
peripheral portion thereof in response to the control fjghghhd Papiacsmarnitanieet
the systemcontroller 11 Al so, track junps are repeated, so that the data
stored in the track to which the optical head 3 junps is rea . Thus,

the read data is stored in the buffer mempry 13. As i nBateat €tf! ﬁ FIG 1la
In the case that when the nornal reproduci’ﬁ%/f eration is executed, the
operation is 27 switched into the fast-return reproduci ng operation, the
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audi o data DTv for the normal reproducing operation is read fromthe buffer
menory 13 fromthe ASC.value at this tinme on the ASC siﬂ]'fs {sShe rEbﬁcelhbh)d,!e_ﬁ
The ASC increment is directly executed to read the audio data DTv in the
sector unit. This inplies the process o'pe{f\Hr:Qn defined by stgp 212,

F213, F215 to F212, ---, in the flow chart™©f"FIG 6. Abgter er% di o data
DTv for nsectors have been read-fromthe buffer nenory 13 al ong the reverse
direction, a junp value "J[err]" is subtracted fromthe ASC val ue, and then
the audiQ data DTv for nsectors are again read therefromal ong the reverse
direction (F215[err] F216[err] F217). In other words, as is apparent from
FIG 11c, the audio data DIv which have been stored into the buffer
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menory 13 as the data for the normal reproduci ng operation gre rﬁgg_' l$heet
respect to nsectors along the reverse direction, and aT%‘ﬁﬁ@?e@a ggﬂ‘?ess

junmp operation for the junp value J[err] is carried out along the reverse
direction. Then, by repeating both of the audio data rgggj:no+ Ealeati on and.
the address junp operation, the sound reptdfldtion is perfor Wi th

enpl oynent of the audio data DIv for the normal reproduci ng operation,

whi ch are tenporally continuous. As a conseguence, just after the

reproduci ng operation has been transferred to the fast-return .reproducing
operation, the sounds reproduced by the fast-return reproduci ng operation
can be outputted w thout any sound interruption.
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On the other hand, as indicated in FIG 11b, in the case that the operation
is‘transferred to the fast-return reproduci ng operati onpgéigﬂl[@l-émmémheﬂ
i nstant of the previously stored audio data DTv, the target cluster TGCL is
set to a predeterm ned position along the fast -return reprodugi %

direction as the read position fromthe disk_1. This inpates Hﬁér &uch a
cluster is set for the audio data tenporaﬂp 13efore the audio da

in the mn DSC at 28 this time (F111).
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Next, the counter value of the DSC is set as a value of nin DS@§#y3 %

other words, it is set as a value correspondi ng to the address- P5 of S ——
FIGI1a. |In response to the target cluster TGCL, the audlo data read out
fromthe disk 1 is fetched into the buffer nmenory 13. It 5 %9EN4
that all of the sectors of this target cluster TGCL are r

tinme, but the audio data for n sectors are read out fromthp d

then are stored into the buffer nenory 13s5hile increnmenting the DSC. As a
consequence, as indicated as FFDT1, audio data (n sectors) for the
fast-return reprodum ng operatlon Is stored at step F113 It should be-
not ed t hat ARTHO Dok AR 4 8

such data \MEDMUM

ABSTRACT OF THE DISCLOSURE

" A reproducing apparatus for a recordiné medium includes a head, a memory,. and a .o
controller. - The head is moved relatively with the recording medium to read audio data
recorded thereon. .The memory temporarily stores audio data read out. The contfoller -
controls to write audio data into memory and to read audio data stored in memory in-a:- -«
manner that writing speed of audio data read by the head becomes higher than reading speed h
of audio data stored in memory. When highspeed reproducing operation condition is set, the
controller intermittently reads data from a position separated from presélected_ address by
using audio data previously stored in-memory. After the highspeed reproducing operation -
process is completed, the controller relatively transports the head at high speed with respet:t -
to the recording medium, whereby the highspeed reproducing operation process of audio data

is carried out, which is read out from the recording medium to be written into memory.
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has been read fromthe disk 1 while the optical “§ ‘é’“g,lr ngsgprxtgdgaJssmg*
the radial -directiphig ik ahe eeplapsmentsheet ect i on %@ F& a:g 'Eé'ug,]&&wr)a .
fast-forward reproduci ng operation, and then hast eﬁ‘*%f@r 3d |h é) th@ aged
menory 13. Subsequently,&Hg" der to fetch the apdf & a¥ta\ Yo “the P

fast-regurn reprodBdt i on, the junpinunber Jf’éle*’?%t sulﬁ"‘%"b‘gt e&ofpaéed':"
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At this tine, the min DSC is agaiRERRADUGING [err] as indicated

as mn DSC #1. Th t h
whi ch the DSC is :Sal n ggﬁpﬁﬁg; @pﬁi’ﬂ\*{ﬂ@uﬁsoﬁekﬂeaﬁﬁzﬁg jRBTEMCeP F112" at

TITLE OF THE INVENTION
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method and an
apparatus for reproducing a recording medium. More
specifically, 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, in such an apparatus a data rewritable
magneto optical disk is employed as a recording medium, on
which music 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 order to render a recording and/or reproducing
apparatus capable of recording and/or reproducing a magneto
optical disk less sensitive to vibration, audio data read
from the magneto optical disk is intermittently written
into a buffer memory at a high transfer rate during the
reproducing operation, whereas the audio data is
continuously read out from the buffer memory at a low
transfer rate to be demodulated as an audio (sound)
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 vibrations to the recording and/or
reproducing apparatus and thus the reading ofperation of the
audio data from the magneto optical disk is temporarily
interrupted, the audio data can be continuously read from



next audi o data FFDT2 for the fast-return reproduci ng operation. I n ot her
wor ds, the DSC is set to a point P[err] |ocated before ,t Pg\?ﬁlaggﬁeﬁ@‘met
| ac .

this tine by n sectors. Thereafter, during t he
reproduci ng operation, the audio data FRDT2, TRDTS, TRDT[err] ---, for the
fast-retqurn reproduci ng operation are sequent [ aI I y, g:te L

e g kel gyl S5lain, e T B CA
tenporal ly retuontputtedl whohbdt any interruption.

During the recording operation, 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 supplied
to the recording head, so that the read audio data is
recorded on the disk.

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.

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 region 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 be recorded. 1 sound group
becomes such an audio data amount equal to 11.6 msec. 212
bytes for constituting either the L-channel region, or the
R-channel region is called as a "sound frame".

When data is recorded and/or 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 thé buffer
memory. That is, the sector address is co&bined with the
byte address (0 to 2351 bytes) within the sector to produce
an access address, so that both the data write/read



be noted as to the n sectors within the respective audio data TRDTx for the
fast-return reproduci ng operations, these data are stored while the DSC is
i ncrenenfed. These audio data are continued in the_sa

me.te At Shbef'S
that of the normal reproduci ng operation. The audi & éﬁg‘q‘gqb?#yg'eéc?{tors”

among thy s audi o data FRDTx for the fast-rewurn reproducin eration
corresponds to tengoFall continugus audi o data, whgfeeas It f &idi o data
FRDTx i s not tefBEFAFTYCoftPnESISOETthe audi o dafa FRDT[ert]. On the ASC
si de, during the fastar¢the rabepe-eiktrijpad eraetonding handjidro répraduaing
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fast-return (FR) reproducing operation can be performed in
addition to the normal reproducing operation. However,
when the operation is switched between the normal
reproducing operation and the fast-forward reproducing
operation, and also between the normal reproducing
operation and the fast-return reproducing operation, output
sounds would be interrupted. Namely, a so-called "sound
interruption" happené to occur. Thus, there is a problem
that rhythmical operation feelings could not be obtained.

For example, during the fast-forward reproducing
operation and the fast-return reproducing operation, the
audio data are read from the disk for the fast-forward
reproduction, or the fast-return.reproduction, and then are
stored into the buffer memory. 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 for example, the data of
several sectors have been read, and thereafter several

" tracks jumped 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 into the
normal reproduction, the transfer operation'of the data
which have been stored in the buffer memory for the above
purposes is interrupted, and then the data'for the normal
reproduction must be newly read from the disk to be
stored into the buffer memory. The data for the



reproduci ng operation by the J[err] address junp. Since the ASCis directly
counted out along the return direction, the audi oTﬂHistﬁRmbﬁe'}‘eﬂb“Me
fasft-ret”urn reproduci ng operation is read out. Here, since the respective
audi o data FRDTx for the fast-return reproducing ratiq 4dqR not
tenmporakly continuous, even when the ASC isgi ncregﬁ?zed 'bg ivery 1 sector

t dth diod . th ' -ret '
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the audi o data readidccapdinglyn bdsed then operaisdns igar swdcbed f Sromhe
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F215. |t shoul dreprodueienginto the normal reproduction, the data reading
operation from the buffer memory for the above purpose is
interrupted. Thereafter, the data for the normal
reproduction is read from the disk, and a certain amount of
data for the normal reproduction is stored in the buffer
memory . Then, the newly stored data for the normal
reproduction is read ffom the buffer memory, so that the
reproduced sound output is commenced, during which the
sounds are intermittently reproduced.

Also, when the operation is. switched from the normal
reproduction into either the fast-forward reproduction, or
the fast-return reproduction, the transfer operation of the
data for the normal reproduction from the buffer memory is
interrupted. Thereafter, the data for the fast-forward
reproduction, or the fast-return reproduction is read from
the disk, and a certain amount of data 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.

SUMMARY OF THE INVENTION

It ie 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 object of the present invention to
provide a method for reproducing a recording'medium which
resolves the above-mentioned problem. v

According to present invention, theré is provided a
reproducing apparatus for a recording medium including a

reading unit, a memory and a controller. The reading unit



as to the address junp nunber along the return direction, as a result of a

judgenent at a step F216, after the reproduced aydi o dal &t smgetaudi o
data FROTx for the fast-return reproducing opera?ﬁgﬁfqﬁ%q?éﬁggﬁsto J2

(nanely, J[err]<J[err]) at step F218. 8. Qper ati on When , Fast-Return
Reprodugi ng Operation is changed i nto Nornak Repcnﬂuctnaﬁﬂgﬁﬁ&ation When
1y

the fast.return; LepLoouel 0ayORSral Al 3ebiel® EDAAELd Al Rty ddUiThh oo
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 into the memory and 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 speed 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 process based on the audio
data previously stored in the memory has been complete, the
controller relatively transports the head at a high speed
with respect to the recording medium, whereby the highspeed
reproducing operation process 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 medium. 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 once 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 recording medium is
higher than a reading speed of the audio data stored in the
memory. When a highspeed reproducing opération condition
is set, the reproducing method execute% a highspeed
reproducing operation process with employment of the audio
data previously stored in the memory. The recording medium



operation executed on the ASC side is returned fromthe step F214 to the

step F202 shown in FIG 6, and process operation§n§q§itﬂg%&a¢;mmm®3 and
F204 will now be carried out. That is, as the couhter value of the ASC, the

counter val ue obtai ned when this fast-return reproducing,o eégation I s ended
is enplayed and the increment thereof is dieectl patestad 8d,7%0 that the

26 the process’ SBoFatrbhveido T aacERr FRd Fhl AT fleq Miel SHris BN |
advanced from t bbestegading wuaig,stepereby ither| andio Rlatst | readedown thee
present counter  xghygaOf yhie ABL dPEcCAN Syl OlndrfdiPSwilch 29¥iRg
set. The process o ergtlon I's transtferred_fromthe
continued to the audio data previously stored in the
memory. After the highspeed reproducing operation process
for the audio data previously stored in the memory is
accomplished, the recording medium is relatively
transported at a high speed with respect to the reading
unit, whereby a highspeed reproducing operation 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. 1 pictorially shows a track format of a disk;

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

FIG. 3 pictorially represents a data sector 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 provided at a disk drive gide
of a memory controller; .

FIG. 6 1is 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 normal
reproducing operation in the recording and/or reproducing
apparatus according to the embodiment;

FIG. 8a and FIG. 8b are explanatory diagrams for
describing operation of the buffer memorir when thé normal
reproducing operation is changed to th:a fast-forward
reproducing operation in the recording and/or reproducing
apparatus according to the embodiment;



step F102 to process operations defined at steps F103, F104 and F105. This
transfer_operation will now be expl ai ned based uporrHigws theruplacenientisbeeled
in FIGs.” 12(a) and 12(b), and also FIGs. 13(a) and 13(b). A third exanple
is such a case that, as indicated in FIG 12(a) after the L gi return

reprodugi ng operation is commenced, the fasv-returrp?tE'prda 'ai % operati on

raproduci ng operati Giar Rt Fity T the R Saisry Siagtags £Bx
il lustrated i n deagriling atfhirsoroperabpendecainple pef sthe bwsfevnmencey
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' the normal reproducing operation in the recording and/or
reproducing apparatus according to the embodiment;

FIG. 10a and FIG. 10b are explanatory diagrams for
‘describing a second operation example of the buffer 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. 1lla and FIG. 11b are explanatory diagrams for
describing operation of the buffer memory when the normal
reproducing operation is chanQed.to the fast-return
reproducing operation in the récording and/or reproducing
apparatus according 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
when the fast-return reproducing operation is changed to
the normal reproducing operation in the recording and/or
reproducing apparatus according to the embodiment.

- DETAILED DESCRIPTION OF THE INVENTION

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



I's incremented by every 1 sector, the audio data is read fromthe buffer

menmory 13 for every preselected tine period. As a CONSAgYERR rdgifcenietit Gheet
produced fromthe normal reproducing operation can be outputted w thout any

sound interruption imedi ately after the process operation ha e
transferyed to the nornal reproduci ng operagi on. I'n Qateer NipH %?Pthe dat a
is read fromthe buffer, menpry.13 in I rection_al png Lch,.the.tine has
el apsed fromthe te o?ﬁ??§1PéFBPn¥aliagF-W§ Erﬁfrgg?oggiﬁﬂﬂlﬂgeFQFW§n}nand
then the read daha fsllepinduseduence; ' -

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-forward reproducing operation.

6. Operation when fast-forward reproducing operation
is changed into normal repfoducing operation.

7. Operation when normal reproducing operation is
changed into fast-return reproducing operation.

8. Operation when fast-return reproducing operation is
changed into normal reproducing operation.

1. Arrangement of Recording and/or Preproduction Apparatus

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

In FIG. 2, a magneto optical 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 magneto 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 recording track up to the Curie
temperature during the recording operation, whereas the
optical head 3 irradiates 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 reproducing operation. '

To this end, the optical head 3 contains a laser diode
functioning as a 1light source, an Sptical system
constructed of a polarizing beam splitter and an objective
lens 3é, and a detector for detecting reflection light.



On the other hand, the counter value used to acquire the audi o data FRDT

for the fast- forward repr oduci ng operation is not di { Rt
side, but is again set at the step F110 shown in FI G isﬂgﬁspia%g{se“g

in FIG 12(b), a confirmation is made of such audio data stored at an
address P[err], which is read at 2500 nsec gfter the[mcsen*t[ o@8t er val ue

of the ASC. Her addy ess spn i arried,out bet sector at
On ildr oss pr e OafECEive OB HAfE BS A oon A pRY LBAE, FLig’ 1%kt
tenporal |y contisudlisspldwsalbile byt cannachaateat o4 adongy saordadslat reldal

address Plert] &eSLpigh o JQURlY ad Doafala: PSR Vil Els'snobigchulLer

menory 13 for exarrp a contirnuous store
lens is positioned close to/apart from the 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 applies a vertical magnetic field
modulated by the supplied data to the magneto optical disk
1. Both of the entire optical head 3 and the magnetic head
6a are transported by a feeding mechanism 5 along the
radial 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 error signal, a
focusing error signal, and absolute positional information
by performing the calculation process of the supplied
information. The absolute positional information is
absolute positional information recorded on the magneto
optical disk 1 as a pregroup (wobbling group). The RF
signal outputted from the RF amplifier 7 .is supplied to an
encoder/decoder unit 8. Both of the tracking error 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
decoder 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
‘also a track jump instruction, an access instruction, and
rotation speed detection information of the disk 1, which
are derived from a system controller 11 arranged by a
microcomputer. The servo circuit 9 controis 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 is read out fromthis disk 1 to bé stored into the buffer nenory
13. |f_the sector at the address Plerr] is tenporal

sector dt the address (Plerr]+1), (Plerr]+2), ---, and'P%ﬂghgpggﬂﬁ#&%hgﬁgeet
the tenporal continuity is interrupted is searched. The neth %
searching the point mhere the tenporal cont1@U|ty S Hmﬂbtrdﬁz E s carried
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o(=) and S(b). Fhel AsSE LnofBelREred: SieRle & falle' i Hpindfis drame
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result, as shown in SO as to corre
address P[err], EXMdmosalages ﬁééd&b@noééﬂaﬂﬁénbY way of the CIRC decoding

process, the digital data outputted from the

encoder/decoder unit 8 is once written into a buffer memory
13 by a memory controller 12. 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 optical disk 1
by the optical head 3 is equal to 1.41 M bit/sec, and the
reproduced data are intermitténtly performed.

The data written in the buffer Memory 13 is read by
the memory controller 12 at such a timing when the transfer
rate of the reproduced data becomes 0.3 M bit/sec, and then
the read data is supplied into an encoder/decoder unit 14.
The digital data supplied to the 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 corresponding analog signal by a D/A
converter 15. The analog signal 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 the like,
for example, outputted as énalog 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 output 16B as a digital audio signal.

In this case, the data read/write operétion to the
buffer memory 13 is carried out by designéting addresses by
the memory controller 12 under read/write pBinter control.
As previously explained, the write pointer (write address)
is incremented at the timing of 1.4 M bit/sec, whereas the



fromthe disk 1 is restarted, so that the audio data for the nornal t
reproducj ng operation are acquired into the buffer myhﬂﬁﬁ%c%emcfm
obtain the tenporal continuity. A fourth exanple inplies such a case that
as indicated in FIG 13 (a), after the fast-return bﬁgéodqf' qgoperation S
started,; the fast-forward reproduci ng operatdon is d & ‘ﬁ time instant

when the audio gdahg f@ﬂI@e’}O(ré{@ dledr Wal ﬂn&%@h@ﬂt‘é&nﬂto&% HilnPhd %tfhe

read out on the ASC At this tine, as,indicated: 13(b), on
ASC si de, the nBrasl bjetbé%%c. Mo 58 shﬁoﬁlﬁéeﬁmrh%taﬂ%&n Ahe Wite bit

rate and the read bit rate, a certain amount of data have
been stored in the buffer memory 13. At a time when the
data have been stored in the buffer memory 13 up to the
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.

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 optical head 3 and the
increment of 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 via the buffer memory
13, even when, for example, external disturbance was
applied to the recording and/or reproducing apparatus to
disturb the tracking servo control, the reproduced output
is not interrupted. While the data remain in the buffer
memory 13, for example, the scanning position by the
optical head 3 may access to the correct tracking position
before the tracking servo control was disturbed, 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 an adverse influence to the
reproduced output. That is, the vibration proof function
can be considerably increased. ’

The address information derived from the disk 1, and
the subcode data used for the control operation, which are



32 instant when the fast-forward reproducing operation is acconplished.
That is,_ while the counter value of the ASC is increffdicthe

sector, the audio data is read for every predeternined ts?‘r?eb%f’%%%{'ﬁgigh??
menory 13. Since the respective sectors in the audio data FROI3 for the
fast- regturn reproduci ng operation have beete stored Dates e 1THHe Cis
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out putted w thout any sound interruption. In particular,
opera ions.

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 dropout 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 response to this laser control
signal, the system controller 11 controls the laser output
of the laser diode, to Eﬁrn it on or off and also can
switch the output level to be relatively low during the
reproduction and relatively high during recording.

While the recording operation is executed to the
magneto optical disk 1, 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 converter 18. Thereafter, this digital audio
signal is supplied to the encoder/decoder unit 14 to be
processed by' the audio compression encode process.
Alternatively, a digital audio signal is supplied from the
digital input terminal 17D, and this digital audio signal
is furnished to the encoder/decoder unit 14 so as to be
similarly processed by way of the audio compression encode
process.

The digital data compressed by the encoder/decoder
unit 14 is once written into the buffer memory 13 by the
memory controller 12, and then is read from this Buffer
memory 13 at a preselected timing. Then, the read digital
data is supplied to the encoder/decoder unit 8. After this
digital data has been encode-processed by way of the CIRC



since as to the audio data FRDIx for the fast-return reproduci ng operation,

the audio data for the relatively long "n" sectors ar {hRrephice t
It % | - mm‘m
the audio data FRDTx for the fast-return reproducing grﬁ{éﬁsfu on Is read out
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head drive circuit 6 supplies a magnetic 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
optical head 3 in order to output the optical beam having
the recording level.
Reference numeral 19 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, although not shown in the figures, a
recording key, a reproducing key, a stop 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 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.
In response to these management information, the system
controller 11 may judge an address of an area 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 buffer
memory 13, the above-described buffer area for storing the
recording data/reproduced data, and the area for holding
these management information are separatély gset. =
The system controller 11 reads these &anagement
information by executing the reproducing operation of the
area located at the innermost peripheral portion of the



500 nmsec after the present counter value of the ASC. Here, an address '
conparison is carried out between a sector at an addrThis i®the replagpment sheet
sector at an address (P[err]-1). If the sectors are not tenporally
continuous, then the data in the sector to be stored at. theyafigiggss Plerr]
is storgd. Nanely, the data on the disk 1, Mhich is tg’ﬁb%‘rall conti nuous
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information is stored into the buffer memory 13 under

control of the system controller 11. The management
information stored in the buffer memory 13 may be referred
by the system controller 11 when the subsequent
recording/reproducing 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 time the data recording/erasing operations are
performed, the system controller 11 carries out this
editing process to the U-TOC information stored in the
buffer memory 13, and rewrites the U-TOC information at a
preselected timing in response to the editing operation 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 sectors are present as a main data
sector within 1 cluster. On the other hand, a format of a
sector on which audio data 1is recorded is set as
illustrated in FIG. 3. :

In this sector (2,353 bytes), 12 bytes at a head
portion are allocated as sync data. The subsequent 3 bytes
are set to a cluster address and a sector 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 a 21st byte to a 2,352ndfbyte are set to
a data area (Data 0 to Data 2331).

Tn this data area of 2,332 bytes, 11 units of sound



33 sectors as to the sectors as to the subsequent addresses (P[err]+1),
(P[err]+2),---, and then a point where the tenporal CORLLAULLY.I
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tenporal continuity is interrupted is carried out by enployingAgrggnethods
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to a 3. Storage Region of Buffer Memo
To store the data read from the disk 1 in the sector

unit, in this embodiment, the buffer memory 13 has 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
information.

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 4A0Bh 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 area is 2,368 bytes. Therefore, additional
data of 16 bytes in addition to the data of 1 sector equal
to 2,352 bytes can be stored.

An area defined from addresses 4A0Ch to 07FC4Bh is
used to store either the data read from the disk 1, or the
data to be recorded on the disk 1. That is, the area 08 to
the area DC, each having 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, and therefore,
additional data of 16 bytes can be stored in addition 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.

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
addresses 4A0Ch to 07FC4Bh used to store the audio data.
The audio data writing operation is continued from the area

4

DC, returning to the area 08.

4., Operation During Normal Reproduction Operation

In this embodiment, operations to the buffer memory 13



val ue corresponding to the address P[err] and the data witing operation
fromthe disk 1 is restarted fromthis state. As repre : in FlG 13(b), .
the audi'o data is read out fromthe disk 1 in order to ogggﬁweﬁﬁekpeﬁﬁﬂﬁﬂhﬁﬂ
continuity fromthe data FRDT2 for the fast-return reproducin ‘ggration.
Then, the read audio data is acquired into 1&e buffer Batmry‘*ﬁﬁf the data
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and such a soun®9pfgdu¥egroducing operation, the fast-forward reproducing
operation, 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 operation.of
an "ASC" during normal reproducing operation, the
fast-forward reproducing operation, and the fast-return
reproducing operation as reading process operations of
audio data from the buffer memory 13.

The normal reproducing 6peration will be explained
with reference to FIGs. 5, 6, 7(a) and 7(b).

In FIG. 5, a DSC (sector counter provided at the disk
drive side) corresponds to a write pointer when the data is
fetched from the disk 1 into the buffer memory 13. In FIG.
6, an ASC (sector counter provided at the audio compression
encoder/decoder side) corresponds to a read pointer when
the data is transferred from the buffer memory 13 to the
audio compression encoder/decoder 14.

Both the process operation shown in FIG. 5 to the
buffer memory 13 and the process operation shown in FIG. 6
to buffer memory 13 are independently carried out in a
parallel manner by the memory controller 12.

As the process operation executed at the DCS side
shown in FIG.5, as an initializing operation, DSC, min DSC
(effective 1limit position of DSC), max DSC (maximum
position of DSC) are set to "o" or a specific position at

" step F101. As the process operation executed at the ASC
side indicated in FIG. 6, as an initialization operation,
ASC is set to "0" or a specific position at step F201.

During the reproducing operation, the process
operation is advanced from the respective éteps F102 and
F202 to the process operation at the "PB" sgide.

At the DSC side, in response to a target cluster TGCL



during the fast-return reproduci ng operation is outputted at this boundary
portion. However, since this corresponds to a very Thmisttheireplacemest sheater
the fast-return reproducing operation is ended, there is no practical
problem As described above, in accordance wth thgﬁﬁggsqﬂgqaﬂpodinent,
when the normal reproducing operation is tridghsferr bt highspeed
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memory 13. As ada(.:gg S:i(.asqusetnocx('ae’d into the buffer memory 13 in the sector unit
at a high transfer rate in response to the increment
operation of the DSC. At this time, the setting operations
of min DSC and max DSC are corrected, if required
(F1035F104-»F105-F102»F103, ---).

On the other hand, on the ACS side, the audio data is
read, at step F203, 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.
7b.

The min DSC corresponding to the effective limit
position of the DSC is first set to the DSC starting point,
and thereafter is updated when the DSC is 'incremented in a
ring form to rewrite the address of the min DSC. In other
words, this min DSC indicates an address of audio data
which becomes the temporally first data at each time



34 no sound interruption occurs during the transfer operation between the
reproduci ng operations, and snooth operation feelings hiais the replagesant shest,
t he reproducing operation is transferred fromthe hi ghspeed reproduci ng
operation such as the fast-forward reproducing operatbg@:omq @g ast-return
reproduci ng operation into the normal reprdd®ici ng operation,! dither the
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whi ch has been st or eBuringh&higf fgrmal 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 When Normal Reproducing Operation is changed
into Fast-Forward Reproducing Operation

When the normal reproducing operation is changed into
the fast-forward reproducing operation, the process
operation performed on the DSC side is advanced from the
step F102 to the FF side, whereas the process operation
performed 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 jumps are
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 normal reproducing
operation into either the fast-forward reproducing
operation, or the fast-return reproducing operation (which
will be discussed 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 reproducing operation is executed, the operation is
switched into the fast-forward reproducing operation, 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 executed 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. 6.
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In other words, as is apparent from FIG. 8b, the audio
data DTv which have been stored into the buffer memory 13
during the normal reproducing operation 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 reproducing operation has been
transferred to the fastforward 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
previously stored audio data DTv, the audio data is
continuously 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, but 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 FFDT,, audio data (n
sectors) for the fast-forward reproducing operation,
continued to the audio data DTv previously stored in the
buffer memory 13, is stored (F106). It should be noted that
the audio data for the fast-forward reproaucing opération
implies such data which has been read from the disk 1 while
the optical head 3 is transported along the radial
direction, namely the track jumping operation, and then has



simlarly applied to such a recordi ng and/ or reproduci ng apparatus with
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cl ai med i s:
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A reproduci ng apparatus for reprodTaisng thedeplademant shesta

recordi ng medi um conprising: reproducing nmeans for reproducing the audio
data frqmthe recordi ng nmedium nenory neareo for te%.arill,_b“s’tchi ng

therein the audi@.,, gtored into the memory 13.

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

Subsequently, during the fast-forward reproducing
operation, audio data FFDT,, FFDT,, ---, for the fast
forward reproducing operation are fetched into the buffer
memory 13. |

The audio data for n sectors among this audio data
FFDTx , for the fast-forward. reproducing operation,
corresponds to temporally continued audio data, whereas the
audio data FFDTx is not temporally continued to the audio
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 ASC side, during the fast-forward reproducing
operation, the audio data for wmsectors is first read with
respect to the audio data DTv for the normal reproducing
operation, and the sound is outputted during the fast-
forward reproducing operation 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 read
the audio data, the sound during the fast-forward
reproducing operation is obtained. However, since n

- sectors are

contained, assuming now that this is 9 sectors, ndt so
rhythmical sound for the fast-forward.reprodhcing operation
can be reproduced. Therefore, according to this
embodiment, even when the audio data reading operation



data supplied fromthe reproduci ng neans; searching operations neans for

i ndicating a searching operation to reprodUC|ng nea¢§$4gQﬁé¢bpmgementshym
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(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 for 5 sectors are reproduced to
output the sound based on the fast-forward reproducing
operation, so that the rhythmical sound can be outputted.

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

6. Operation When Fast-Forward Reproduction Operation is
changed into Normal Reproducting Operation

When the fast-forward reproducing operation is 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
ASC, the counter value obtained when this fast-forward
reproducing operation is ended directly succeeds. It
should be noted that the switching operation from either
the fast forward reproducing operation, or the fast-return
reproducing operation (which will be discussed later) into
the normal reproducing operation is carried out by
manipulating the keys of the operation input unit 19 in a
gimilar manner to the above-described operation.

On the other hand, as the process operation executed
on the DSC side, the process operation 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
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A first example is such a case that, as indicated in
FIG. 9(a), after the fast-forward reproducing operation is
commenced, the fast-return reproducing operation is
complete at a time instant when the audio data DTv for the
normal reproducing operation are still 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 this time on the ASC side. 1In other 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
preselected time period. As a consequence, the sound
produced from the normal reproducing operation can be
outputted without any sound interruption 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 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. 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 address P, and a sector at an address
(p,-1). If the sectors are not temporally' continuofis, 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 data continued to the audio
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audio data is to be stored into the buffer memory 13. If the sector at
the address P, is tempoi:ally continuous to -.the sector at
the address (P,-1), then a 'confirmatibn is made of the
temporal 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
address "P,-1") is temporally continuous to the succeeding
sector (e.g., sector at address "P,") is carried out by the
system controller 12 to check the temporal continuity
between the address data such as the sector address of the
data stored in the preceding 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 continuous. To the contrary, if
the sector of the address Pl is temporally continuous to
the sector of the address (P;-1), then another confirmation
is made of the temporal continuities as to the subsequent
address (P,+1), (p,+2), =---, and a point where the
continuities are interrupted is searched. On the other
hand, 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 embodiment, such a
judgement may be made. That is, for example, if the
cluster addresses of the address data after 500 msec are
coincident with each other, then they are temporally
continuous. Otherwise, if the continuity is established in
the lower-digit sector address of the clugter address, then
they are temporally continuous. The peint where the
continuities are interrupted as shown in FIG. 9(b),
corresponds to a boundary between the audio data DTv for



read fromthe recordi ng medium whose data anount is |larger than such a
data ampunt of the audio data when said audi o data st dhisdisitheJapiacemept gheet
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apparatus for a recordi ng nedium as
so as to correspond to the address P,, and the data readout
operation 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 temporal
continuity.

It should be understood that the temporal 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 very 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 FFDT, for the fast-
forward reproducing operation is read out on the ASC side.

At this time, as indicated 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 counter value of the ASC
is incremented by every 1 sector, the audio data is read
for a every predetermined time from the buffer memory 13.
As a consequence, the sounds produced by the normal
reproducing operation are outputted without any sound
interrupt immediately after the operation is transferred to
the normal reproducing operation. In.parﬁicular, since as
to the audio data FFDTx for the fast-forward reproducing
operation, the audio data for the relatively long "n"
sectors are fetched, even when the audio data FFDTX for the
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‘ 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 P1l, which is
read at 500 msec after the present counter wvalue of the
ASC. '

Here, an address comparison is carried out between a
sector at an address P; and a sector at an address (P,-1).
If the sectors are not temporally continuous, 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 data temporally continuous 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 continuous to the sector at the address (P;-1),
then a confirmation is made of the continuity of the
sectors as to the subsequent addresses (P,+1), (P;+2), ---,
and then a point where the"-femporal continuity is
interrupted is searched. lThe method for searching the
point where the temporal continuity is interrupted may be
performed by employing 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 FEDT3 and
the audio data FFDT, for the fast-forward reproducing
operation as to the stored data. As a result,

as shown in FIG.10(b), the DSC is set so as to correspond
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normal reproducing operation are acquired into the buffer
memory 13 so as to obtain the temporal continuity from the
audio data FFDT, for the fast-forward reproducing
operation.

It should be understood that the temporal 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. 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 very short time period after the
fast-forward reproducing operation is ended, there is no
practical problem.

7. Operation When Normal Reproducing Operation
igs changed into Fast-Return Reproducing Operation

When the normal reproducing operation is changed into
the fast-return reproduéing operation, the process
operation executed on the DSC side is advanced from the
step F102 to the FR side, and the process operation
executed on the ASC side is advanced from the step F202 to
the FR side. During the fast-return reproducing operation,
the optical head 3 is transported ét a high speed along the
radial direction of the 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, track jumps are repeated, so that the data stored in
the track to which the optical head 3 jumps is réad out.
Thus, the read data is stored in the buffer memory 13.

As indicated in FIG. 1lla in the case that when the
normal'reproducing operation is executed, the operation is



operation process to be executed with enploynment - of the audi o data
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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. 6.

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 audio data DTv for msectors are again read therefrom
along the reverse direction (F215-F216-F217).

In other words, as is apparent from FIG. 1lc, the
audio data DTv which have been stored into the buffer
memory 13 as the data for the normal reproducing operation
are read with respect to msectors along the reverse
direction, and also the read address jump operation for the
jump value J; is carried out along the reverse direction.
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 reproducing
operation has been transferred to the fast-return
reproducing operation, the sounds reproduced by the
fast-return reproducing operation can be outputted without
any sound interruption.

On the other hand, as indicated in FIG. 11b, in the
case that the operation is transferred to the fast-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 alondg the fast-return
reproducing direction as the read position from the disk 1.
This implies that such a cluster is set for the audio data
temporally before the audio data stored in the min DSC at
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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 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 FFDT,, audio data (n sectors)
for the fast-return reproducing operation is stored at step
F113. It should be noted that. the audio data for the
fast-return reproducing operation implies such data which
has been read from the disk 1 while the optical head 3 is
transported along the radial direction, for example, a
direction opposite to that of the fast-forward reproducing
operation, and then has been stored into the memory 13.
Subsequently, 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 at step F11l4. 'The max DSC and the min
DSC are corrected, if required at step F115. At this time,
the min DSC is again set to the address P; as indicated as
min DSC #1.
Then, the process operation is returned to the 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 P
located before the min DSC #1 at this 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
temporally returned, and are fetched for every n sectors.
Also in the buffer memory 13, these data are acquired at the
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data /TﬁDTx for the fast-return reproducing operations, these
data are stored while the DSC is incremented. These audio
data are continued in the same temporal order as that of the
normal reproducing operation.

The audio data for n sectors among this audio data’
FRDTx for the fast-return reproducing operation corresponds
to temporally continuous audio data, whereas the audio data
FRDTx is not temporally continuous to the audio data FRDT,,; -

On the ASC side, during the fast-return 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 outputi:ed 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
continuous, even when the ASC is incremented by every 1
gsector to read the audio data, the sound during the
fast-return reproducing operation is obtained. However,
according to this embodiment, even when the audio déta
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 at steps F212 to F215. It should be noted that
as to the address jump number 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,) at step

F218.
8. Operation When Fast-Return Reproduc'inq Operation is
¥

changed into Normal Reproduction Operation

When the fast-return reproducing operation is to be
changed into the normal reproducing operation, the process
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obtained when this fast-return reproducing operation is ended
is employed and the increment thereof is directly restarted,
so that the data reading operation is commenced for every 1
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 operation is transferred from the
step F102 to process operations defined at steps 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
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, the fast-return reproducing operation is complete
at a time instant when the audio data DTv for the normal
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. 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 preselected time period. As
a consequence, the sound produced from the normal reproducing
operation can be outputted without any sound interruption
immediately after the process operation has been transferred
to the normal reproducing operation. In other words, the
data is read from the buffer memory 13 in‘:a directien along
which the time has elapsed from the temporally returned
fast-return reproducing operation, and then the read data is

reproduced.
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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 P,, which is read at
2500 msec after the present counter value of the ASC.

Here, an address comparison is carried out between a
sector at an address P, and a sector at an address (P,-1). If
the sectors are not temporally continuous, 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 data continuous to the audio data DTv stored 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 sector at the address (P,+1),
(P,+42), ---, and then a point where the temporal continuity
is interrupted is searched. The method for searching the
point where the temporal continuity is interrupted is carried
out by way of the methods, as previously explained with
reference to FIGg. 9(a) and 9(b). In the example indicated
in FIG. 12(b), the point where the temporal 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 P;, and the data readout operation
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 temporal continuity.

A fourth example implies such a case that as indicated
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 FRDT, for the fast-forward
reproducing operation is read out on the ASQ side.

At this time, as indicated in FIG. 13(b), on the ASC
side, the normal reproducing operation is commenced at a time
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every predétermined time from the buffer memory 13. Since
the respective sectors in the audio data FRDT, for the fast-
return reproducing operation have been stored while the DSC
is 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 reproducing operation is
. outputted without any sound ihterruption. In particular,
since as to the audio data FRDTx for the fast-return
reproducing operation, the audio data for the relatively long
"n" sectors afe fetched, even when the audio data FRDTx for
the 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 cutputted as the
sound output produced by the normal reproducing operation.

On the other hand, the counter value used to acquire the
audio data FRDTx for the fast-return reproducing operation isg
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 such audio data stored at an address P,, 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 address P, and a sector at an address (P,-1). If
the sectors are not temporally continuous, then the data in
the sector to be stored at the address P, is stored. Namely,
the data on the disk 1, which is temporally continuous 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 P, is
temporally continuous to the sector at the address (P,-1),
then a confirmation is made of the temporal continuity of the



39 tenporally continuous audio data and the intermttent audio data. 10. A
reproducing method as clained in claim9 further conpr hi§i isghe weplgcemont sheet
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continuity is interrupted is searched. The method for
searching the point where the temporal 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
boundary between the audio data FRDT, for the fast-return
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
operation from the disk 1 is restarted from this state. As
represented in FIG. 13(b), the audio data is read out from
the disk 1 in order to obtain the temporal 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 data DTv for the normal reproducing operation.

It should be understood that the temporal continuity
would be interrupted as the sector data which have been
stored at the addresses from the present ASC wvalue after 500
msec. In this case, the temporal 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-return reproducing operation is outputted at
this boundary portion. However, since this corresponds to a
very short time period after the fast-return reproducing
operation is ended, there is no practical problem.

As described above, in accordance with the present
embodiment, when the normal reproducing operation is
transferred to the highspeed reproducing operation such as
the fast-forward reproducing operation, or the fast-return
reproducing operation, the sound produced :by the highspeed
reproducing operation is first outputted by employing the
audio data DTv for the normal reproducing operation, which
hasg been stored in the buffer memory 13. As a consequence,
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read fromthe resorihidy dmtlibenrealazede menory. 13. A reproducing nmethod as
claimed in claim9 wﬁﬁéﬁ”éﬁe reproducihg operation is transferred from the
highspeed reproducing operation such as 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, FRDTx) 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.
Accordingly, no sound interruption occurs during the
transition of the reﬁroducing operations, and smooth
operation feelings can be realized.

It should be noted that while the various embodiments
have been described, 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 actual processing sequences are not restricted to
those shown in FIGs. 5 and 6, but may be changed. Although
the recording and/or repréducing apparatus using the magneto
optical disk as the recording medium has been described in
the above-described embodiment, the present invention may be
gimilarly applied to such a recording and/or reproducing
apparatus with using a tape-shaped magnetic medium such as a

magnetic tape.
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sear chi ng operation jjhuously reading the audio data stored . .
in said menory meanmnmu""mu"m:@ﬂ"nt when sai d hi ghspebs de#ie rAptacement sheet
operation condition. i*s §w tched S ntto the normal searching operation

conditign. 14. A nethod for reproducing a rgcording nedi..HWnbmJ]% audi o

data is reccwﬁﬁﬁktfgeg oWt hsaddress data on a recording e t he
audi o data rea romihe recordi ng medi um by reading nmeans is once stored

into a nmenoryl near®;reRrORARY GRRAEAWIE FornreRsodiabng awdhe data dipm and
the audi o datg j;Sc¥FdihEmédi@n! hEolBPPEIngEans or read fromthe nmenory
means in such a mannel talnd ML YoPeed QhublSy the audio data from
the recording medium,
memory means for temporarily storing therein the audio
data supplied from the reproducing means;
searching operations means for indicating a searching
operation to reproducing means;
searching control means for controlling the reproducing
means so as to perform a reproducing and moving operation
alternately in accordance with operation of the searching
operation means;
detecting means for detecting a joint point between
stored temporally continuous audio data and intermittent
audio data in accordance with continuity of addresses;
memory control means for controlling a writing
operation of the audio data into the memory means and a
reading operation of the audio data stored in the memory
means, wherein the memory control means controls a write-
pointer to write the audio data into the memory means and a
read-pointer to continuously read the audio data from the
memory means at a normal reproducing mode; and
' when the searching operation means is operated by a
user, the memory control means controls the write-pointer
intermittently, and at a moment of a shift to the normal
reproducing mode from the searching operation mode, the
memory control means controls the read-pointer to access the
joint point between the stored temporally continuocus audio
data and the intermittent audio data.
2. A reproducing apparatus for a recording medium as
claimed in claim 1 wherein: ' v
when said searching operation means is éberated by the
user, said memory control means reads a preselected amount
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:
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user, said reproducing means moves 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 amount of the audio data when said audio
data stored in said memory means is read out therefrom.
4. A reproducing apparatus for a recording medium as
claimed in claim 3 wherein:

when said searching operation means is operated by the
user, said reproducing means moves at a high speed with
respect to the recordihg medium from such an address which
is temporally continuous with the audio data previously
stored in said memory means and is. temporally located at a
down stream side, whereby the audio data read from the
recording medium is written into said memory.
5. A reproducing apparatus for a recording medium as
claimed in claim 1 wherein:

when said normal reproducing mode is selected by the
user, the memory control means continuously reads the audio
data stored in said memory means at a time instant when said
gsearching operation mode is switched into the normal
reproducing mode.
6. A reproducing apparatus for a recording medium,
comprising:

reading means 7~relatively moved with respect to a
recording medium, for reading audio data recorded on the
recording medium;

memory means for temporarily storing therein the audio
data read from the recording medium by the reading means;

control means for controlling a writing operation of
the audio data into the memory means and a readiﬁg-operation
of the audio data stored in the memory means, wherein the
control means controls writing of the audiofdata into the
memory means and reading of the audio data therefrom in such
a manner that a writing speed of the audio data read by the
reading means becomes higher than a reading speed of the

audio data stored in the memory means;
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audio data previously stored in the memory means; and after
the highspeed reproducing operation process based on the
audio data previously stored in the memory wmeans has been
completed, the control means relatively transports the
reading means at a high speed with respect to the recording
medium, whereby a highspeed reproducing operation process
for the audio data which is read out from the recording
medium to be written into the memory means is carried out;

wherein, when the highspeed reproducing operation
condition is switched into a normal reproducing operation
condition, the control means continuously reads the audio
data stored in the memory means at a time instant when the
highspeed reproducing operation condition is switched into
the normal reproducing operation condition; and further

wherein after the operation condition has been brought
into said normal reproducing operation condition, said
control means writes the audio data read 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 highspeed reproducing operation condition is
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
is changed into the normal reproducing operatibn-condition
is temporally continuous with an address of the audio data
separated by a predetermined distance from ééid audio data
read from the memory means at said changing time instant,
whereby '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:
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1nto 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
temporally continuous with the address of 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 reproducing method for reproducing audio data from a
recording medium, comprising the steps of:

reproducing the audio data from the recording medium
with a reproducing apparatus; _

temporarily storing in a memory the reproduced audio
data;

selecting a high speed searching operation of the
reproducing apparatus;

controlling the reproducing apparatus so as to perform
a reproducing and moving operation alternately in accordance
with operation of the highspeed searching operation; '

detecting in the memory a joint point between stored
temporally continuous audio data and intermittent audio data
and intermittent audio data in accordance with continuity of
addresses;

controlling a writing operation of the audio data into
memory and a reading operation of the audio data stored in
the memory with a write-pointer to write the audio data into
the memory apparatus and a read-pointer to contihuously read
the audio data from the memory apparaths at a normal
reproducing mode; and ‘

when the highspeed searching operation is selected by
a user, éontrolling the write-pointer intermittently, and at
a moment of a shift to the normal reproducing mode from the
highspeed searching operation mode, controlling the read-
pointer to access the joint point between the stored
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time instant data. :
10. A reproducing method as claimed in claim 9 further
comprising the step of reading in a discontinuous manner a
preselected amount of the audio data stored in the memory
when said highspeed searching operation condition is set.
11. A reproducing method as claimed in claim 10 further
comprising the step of transporting the reproducing
apparatus with respect to the recording medium, when the
highspeed searching operation is set, in such a manner that
the audio data is read from the recording medium, whose data
amount is larger than such a data amount of the audioc data
when the audio data stored in the memory is read out
therefrom. '
12, A reproducing method as claimed in claim 11 wherein,
when the highspeed searching operation is set, further
comprising the step of transporting the reproducing
apparatus at a high speed with respect to the recording
medium from such an address which is continuous to the audio
data previously stored in the memory and is temporally
located at a down stream side to thereby write the audio
data read from the recording medium into the memory.
13. A reproducing methdd as claimed in claim 9 wherein:
' when said highspeed searching operation condition is
switched into a normal searching operation condition,
continuously reading the audio data stored in said
memory means at a time instant when said highspeed searching
operation condition is switched into the normal searching
operation condition.
14. A method for reproducing a recording medium in which
audio data is recorded together with address data on a
recording medium; the audio data read from the recording
medium by reading means is once stored into é’memory means;
the audio data stored in the memory means is read; and the
audio data is written into the memory means or read from the
. memory means in such a manner 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
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means; comprising the steps of:

when a highspeed reproducing operation condition is set
executing a highspeed reproducing operation process with
employment of the audio data previously stored in the memory
means;

transporting the recording medium at a high speed with
respect to the reading means and writing the audio data read
by the reading means into the memory means continuously to
the audio data previously stored in the memory means;

after the highspeed reproducing operation process for
the audio data previously stored in the memory means is
accomplished, transporting the recording medium at a high
speed with respect to the reading means, whereby a highspeed
reproducing operation process for the audio data which has
been read from the recording medium and written into the
memory means is carried out;

continuously reading the audio data stored in the
memory means is a time instant when the highspeed
reproducing operation condition is switched into the normal
reproducing operation condition;

when said highspeed reproducing operation condition is
switched into a normal reproducing operation condition,
continuously reading the audio data stored in said memory
ﬁeans at a time instant when said highspeed reproducing
operation condition is switched into the normal reproducing
operation condition; and

after the operation condition has been brought into
said normal reproducing operation condition, of writing the
audio data read 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 whén said
highspeed reproducing operation condition isfswitched into
said normal reproducing operation condition.
15. A reproducing method as claimed in claim 14 further
comprising the step of judging 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 oberation condition

is temporally continuous with an address of the audio data
separated by a predetermined distance from said audio data
read from the memory means at said changing time instant to
thereby determine a head position of the audio data having

said different address.
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REPRODUCING METHOD AND REPRODUCING APPARATUS OF RECORDING
MEDIUM

ABSTRACT OF THE DISCLOSURE

A reproducing apparatus for a recording medium includes a
head, a memory, and a controller. The head is moved
relatively with the recording medium to read audio data
recorded thereon. The memory temporarily stores audio data
read out. The controller controls to write audio data into
memory and to read audio data stored in memory in a manner
that writing speed of audio data read by the head becomes
higher than reading speed of audio data stored in memory.
When highspeed reproducing operation condition is. set, the
controller intermittently reads data from a position
separated from preselected address by using audio data
previously stored in memory. After the highspéed
reproducing operation process is completed, the controller
relatively transports the head at high speed with respect to
the recording medium, whereby the highspeed reproducing
operation process for the audio data, which is read from the
recording medium to be written into memory is carried out.

Figure 2



