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REPRODUCING ME'l'HOD AND · 
REPRODUCING APPARA'l'US OF RECORDING MEDIUM 

BACKGROUND OF THE IIWEN'l'ION 

1. Fie1d·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, such an apparatus whose vibration proof 

could be improved is realized by that 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, for instance, a recording and/or reproducing . 

apparatus capable of recording and/or reproducing a magneto 

optical disk, audio data read from the magneto optical disk 

is intermittently written into a bu·f fer memory at a high 

transfer rate during the reproducing operation, whereas the 

audio data. is coritin:iiously read out from the buffer memory at 

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

audio data is being stored in the buffer memory. 

Accordingly, even· when a track jump happens to occur due to 

applications of external 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 conti~uously read fro~ the 

buffer .memory. As a result, the r~produced sounds are 

outputted without any interruption. 

During the· ·recording operation, the input data is 

continuously, temporarily stored into the buffer memory at a 

low ~ransfer rate, and then is intermittently read from this 

.buffer memory at a high transfer rate to be supplied to ~e 

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 da~a region of 32 

sectors. 1 cluster is used as a minimum unit during the 

recording .operation. 1 cluster corresponds to tracks 

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

noted that an address is recorded every 1 sector • 
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•The sub-data region of 4 ·sectors is employed as sub-data 

and a linking area. TOC (Table of Contents) data, and audio 

data are recorded on the main data region of 32 sectors. 

A sector is further subdivided into sounq 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-chanriel to e recorded. 1 sound group becomes such an 

audio data .amount. equal to 11.6 msec. 212 bytes for 

consti~uting either the L-channel region, or the R-channel 

region is called as a "sound frame". 

When data is recorded a:nd/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 the buffer memory. 

That is, the sector a~dress is combined with the byte address 

( 0 to 2351 bytes) within the sector to produce an access 

address, so that both the data write/read operations are 

performed. 

In "the above-descriped reco;rding 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 

the opei::a tion 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 
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interrupted. Namely, a so-called "sound interruption" 

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

operation feelings could not be obtained. 

For example, during · the fast-forwarQ reproducing 

operationad 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 that for example, the data of several sectors 

have been read, and thereafter several tracks jump over, and 

then the data of several sectors are read. After the data 

have been once stored into the buffer memory, these data are 

sequentially read from the buffer memory, so tha·t 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 trans£ er 

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 
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normal reproduction implies such temporally continued data. 

Accordingly, when the operation is switched from either 

the fast-forward reproduction, or the fast-return 

reproduction into the normal reproduction, the data reading 

operation from the buffer memory for the above purpose is 

once interrupted. Thereafter, the data for the normal 

reproduction is read from the disk, and a certain data amount 

of data for the normal reproduction is stored in the buff er 

memory. Then, the newly stored data for the normal 

reproduc:tion is read from 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 buff er memory is 

once 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. 

This Sheet Has Been Replaced 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 

provide a reproducing apparatus for a re.cording 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. 

According to prese~t invention, there is provided a 

reproducing apparatus for a recording medium including a 

reading unit, a memory and a controll:er. The reading unit is 

relatively moved with respect to the recording medium so as 

to read audio data recorded on the recording medium. The 

memorjr 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 aµdio 

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 pres~lected 

address by using the audio data previously stored in the .. 

memory, -so that a highspeed reproducing operation process is 

executed. Also, after the highspeed reproducing operation 
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process based on the audio data previously stored in the 

memory has been ~omplete, the controller relatively 

transports the head at a high speed with respect to the 

recording medium, whereby the highspeed reproducing operation 

process of t~e 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 pnce 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 aQdio 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 operation condition is set, the 

reproducing method executes a highspeed reproducing operation 

process with employment of the audio data previously stored 

in the memory. The recording medium is relatively 

transported a~ a high 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 

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· 
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relatively transpo~ted at a high speed with respect to the 

reading unit, whereby a highspeed reproducing pperation 

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 side 

of a memory controller; 

FIG. 6 is a flow chart for explaining a process 

operation of a sector counter provided at an audio (sound) 

compression encoder/Qecoder of the memory controller; 

FIG. 7a and FIG. 7b are explanatory diagrams for 

describing operation of the buffer memory during the normal 

reproducing opera ti on in the fecording . and/ or reproducing 

apparatus according to the embodiment; 

FIG. Ba and FIG. Bb are explanatory diagrams for 

describing operation of the buffer memory when. the normal 
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reproducing operation is changed to the fast-forward 

reproducing operation in the recording and/or reproducing 

apparatu~ according to the embodiment; 

FIG. 9a and FIG. 9b are explanatory diagrams for 

describing a first ·operation example of the buffer memory 

when th~ fast-forward reproducing operation is changed to the 

normal reproducing operation in the recording and/or 

reproducing apparatus according to the embodiment; 

FIG. lOa and FIG. lOb 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. lla and FIG. llb are explanatory diagrams for 

describing operation of the buffer memory when the normal 

reproducing operation is changed to the fast-return 

reproducing operation in the recording 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 buff er memory 
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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 drawi~gs,· an apparatus for reproducing 

a recording medium., according to the present invention, will 

be described in detail. It should be understood that as the . . 

recording medium., such a magneto optical disk on which audio 

(sound) data is recorded is employed, whereas as the 

· ·apparatus, such a recording and/or reproducing apparatus with 

employment .of 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 Qf buffer memory. 

4. operation duri_ng normal reproducing operation. 

5 •· Operation when normal reproducing operation is 

changed into fast-forward· reproducing operation. 

" 6. Operation when fast-forwar<:l reproducing operation is 

changed into normal reproducing operation. 

7. Operation when normal reproducing operation is 

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

changed into normal reproducing operation. 

1 •. Arrangement of Recording and/or Preproducing 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 light source, an optical system constructed 

of a polarizing beam splitter and an objective lens 3a, and 

a detector for detecting reflection light. The objective 

lens 3a is held in such a way that this lens is displaceable 

by an actuator 4 along a disk redial direction as well as a 

direction along which this objective lens is positioned close 
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to/apart from th~ 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 is 

transported ·by a feeding mechanism 5 along the redial 

direction of the disk 1. 

During the ·reproducing operation, the information 

detected by the optical head 3 from the magneto optical disk 

1 is supplied to an RF amplifier 7 • The RF amplifier 7 

extracts an RF signai, a tracking error signal, a focusing 

error signal, and absolute· positional information by 

performing the calculation process of the supplied 

information. The abso_lute positional information is absolute 

positional.information recorded on the magneto optical ~isk 

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 µbsolute 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 
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also a track jump instruction, an access instruction, and 

rotation speed detection inf"ormation of the disk 1, which a:i;-e 

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 decod~d 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 optical disk 

-1 by the optical head 3 is equal to 1.41 M bit/sec, and the 

reproduced data are intermittently 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 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 

enco4er/decoder unit 14 by way of such a reproduction signai 

process as the decoding process for the audio compression 

process. The resultant digital data is DIA-converted into a 
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corresponding afialog 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 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 designating addre~ses by 

a memory controller 12 under reqd/write pointer control. As 

previously explained; the write pointer (write address) is 

incremented at the timing o~ 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 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. 
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Thereafter, only the data readout operation from the 

buffer memory 13 is continued. Assuming now that.the data 

stored amount of the buffer memory·13 becomes lower than a 

predetermined data amount, both of the data readout operation 

from the disk 1 by the 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 is 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 is disturbed, and then the data readout 

operation from the disk·l 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 address 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 controller 11 so as to 

be utilized to carry out various sorts of control operations. 

iif fli i1i1Hf 



( 

16 

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 • In response to this las·er control signal, 

the system controller 11 controls to turn ON/OFF the laser 

output of the laser diode, and also can switch an output 

whose output ievel is relatively low during "the reproducing 

operation and another output whose output level is relatively 

high during the recording operation as the ON-control 

operation. 

While the recording operation is executed to the magneto 

optical disk 1, the analog audio signal functioning as· the 

recording signal suppli.ed to the analog input terminal 17A is 

AID-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. Otherwise, the 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 
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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 encode and 

the EFM modulation, the resultant digital data 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 magnetic head drive signal to the 

magnetic head 6a. That is_, either N-vertical field, or 5-

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 controi signal to the optical head 3 in 

order to output the optical beam having the recording level. 

Reference nu:qteral 19 indicates a~ op~ration input. unit 

prov~ded with user operation ·keys, and.reference numeral 20 

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

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

provided a recording key-, a reproducing key, a stop key, an 

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

manipulations. 

When the recording and/or reproducing ope~ation for the 
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disk 1 is carried out, the management information, i.e., P-
. 

TOC (prerecorded TOC) information and U-TOC (user TOC) 

information recorded on the disk 1 must be read out. In 

response to these management information, the system 

controller 11 may judge an address of an area where the data 

on the disk l should be recorded, and also an address of an 

area when the data .should be reproduced. This management 

in;formation 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 separately set. 

The system controller 11 reads these management 

information by executing the reprodu.cing operation of the 

area located at the innermost peripheral portion of the disk 

1, where the management information has Qeen 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 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 ope~ation for this 

disk 1 is carried out. 

The U-TOC information may be edited and rewritten in 

accordance with the data recording/erasing operations. Every 
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time the data recording/erasing operations are 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. Ort the.other hand, a format of a· 

sector on which audio data is recorded is set as illustrated 

in FIG. 3. 

In this sector ( 2, 353 bytes), 12 bytes at a head portion 

are allocated as sync data. The subsequent 3 bytes are set 

to a cluster address and a sector address, and a further 

subsequ_ent 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 area of 2,332 bytes, 11 units of sound 

frames constructed of. 212 bytes are recorded, as illustrated 

in FIG. 1. 
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3. Storage Region of :Buffer Memory 

To store the data read from the disk 1 in the sector 

unit, in tnis 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 

information. 

Thus, 12 bytes (addresses OOOOh to OOOCh) at a head 

portion are set as an empty area. The subsequent 18, 944 

bytes from addresses OOOCh 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 ~s 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 07FFFFh is used as an empty area. . 
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The audio data read from the disk 1 are sequentially 

written into the area 08 through the area DC in the sector 

unit while incrementing the write pointer as to the addresses 

4A0Ch to 07FC4Bh used to store the audio data. The audio 

data writing operation is continued from the area DC, 

returning to the are 08. 

4. Operation During No:anal 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 

operation 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 provided at 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 audio compression encoder/decoder 

side) corresponds to. a read pointer when the data is 
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transferred from the buffer memory 13 to the · audio 

compression encoder/decoder 14. 

Both of the process operation shown in FIG. 5 to the 

buffer 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 me~ory controller 12. 

As the process operation executed at the DCS side shown 

in FIG. 5, as an initializing operation, DSC, min DSC 

(effective limit position of DSC), max DSC (maximum positio.n 

of DSC) are se to "0" or a specific position (FlOl). As the 

process operation executed at the ASC side indicated in FIG.· 

6, as an initialization operation, ASC is .set to 11 0 11 or a 

specific position (F201). 

During the reproducing operation, the process operation 

is advanced from the ·respective steps F102 and F202 to the 

process operation.at the "PB" side. 

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

where a read starting position f~om 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 

into the buffer memory 13 in the sector unit at a high 

transfer rate in response to the increment ~peration o~ the · 

DCC. At this time, the setting operations of min DSC and max 

DSC are. corrected, if required (Fl03--F104--F105 ... F102--Fl03, ---

) . 
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Ori the other hand, on the ACS side, the audio data is 

read from the buffer memory.13 from an address indicated by 

the value of ASC in the sector unit at the low transfer rate. 

This reading operation is continued while incrementing the 

ASC (F203-F204-F202-F203, ---). 

This.condition is represented in FIG. 7a. FIGs. 7a and 

7b sche:inatically 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 starti~g point, 

and thereafter is updated when the DSC is incremented' in a 

ring form to rewrite the address of the min DSC. In other 
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words, this min DSC indicates an· address of audio data· which 

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 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 f ram 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 spee~ 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 

norm.al reproducing opera:tion into· either the fast-forward 

reproducing operation, or the fast-return reproducing 
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operation (will be discussed later) is carried out by 

manipulating the corresponding key of the operation input 

unit 19. 

As indicated in FIG. Ba, 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 

f r6m th~ buffer memory 13 frqm the ASC value at this time on 

the ASC side· (see FIG. Sb). The ASC increment is directly 

executed to read the aud"io 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 "J1 " is added to the 

ASC value, and then the audio data DTv for msectors are ~gain 

read therefrom (F208~F209~F210). 

In other words, as apparent from FIG.· Sb, 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 1 is carried out. Then, by repeating both of the 

audio data reading operation and the address jump operation, 

the sound reproduction is performed with employment of the 

audio data DTv for the normal reproducing operation, which 

are temporally continuous. As a consequence, just after the 

.. 
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reproducing operat.ton has been transferred to the fas·t­

forward reproducing operation, the sounds reproduced by the 

fast-forward reproducing operation can be outputted without 

any sound interrupt~on. 

On the other hand, as indicated in FIG. Sb, in the case 

that the operation is transferred to the fast-forward 

reproducing operation at a haifway time instant of the 

previously stored audio data DTv, the audio data is 

continuously fetched from the ~isk 1 by employing the target 

cluster TGCL at this time.on the D~C 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 ~re stored into the buff er 

memory 13 while ~ncrementing the DSC. As a consequence, as 

indicated as FFDT11 audio data (n sectors) for the fast­

forward reprodu~ing 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 reproducing operation 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 been stored into the memory 

13. 

Subsequently, in order to" fetch the audio data for the 

fast-forward reproducing operation, the jump number JCL is 

li1ii1Ui1tti1illi 
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added to the target cluster TGCL, and·the next target cluster 

TGCL is set (F107). The next audio data FFDT2 for the fast-

forward reproducing operation is fetched by correcting the 

max DSC ~nd the min DSC, if required (Fl08) • 
.. 

Subsequently, during the fast-forward reproducing 

operation, audio data FFDT3 , FFDT41 ---., 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 FFDTx+I·· 

· .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 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 operation by J 1 the address jump. Since the ASC 

is directly counted out, the audio data FFDT1 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 
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obtained. However, since n sectors are continued, assuming 

now that this is 9 sectors, not so rhythmical sound for the 

fast-forward reproducing operation can be reproduced. 

Therefore, according to this embodiment, even when the audio 

data reading operation based upon the A.Sc 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 ~nstance, only the 

audio data only for 5 sectors are reproduced to output the 

s·ound ba·sed 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 ~ta F209, after the reproduced 

audio data becomes the audio data FFDTx for the fast-forward 

reproducing operation, it is set to J 2 ·(namely, J 2<Ji) (F211). 

6.· Operation When Fast-Forward Reproducing Operation 

is changed into Normal Reproducing Operation 

When the fast-forward reproducing operation 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 
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ASC, the counter value obtained whe??. 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 (will be discussed later) into the normal 

reproducing operation 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 operati~n is advanced from the step 

Fl09 to a step FllO 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 Fl02 to process operations defined at steps F103, F104 

and FlOS. 

This transfer operation will now be explained based 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-forward reproducing operation is 

commenced, the fast-return reproducing operation is complete 

at a time instant .when the a~dio 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· 

• 
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this time on the .Ase side. In 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 FDT4 for the 

f ast-forwa~ reproducing operation has been acquired into ~he 

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 

FllO 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 c;:ounter va_lue of the ASC. 

Here, an address comparison is carried out between a 

sector at an address P1 and a sector at an adders (P1-1). If 

the sectors are not temporally continued, then the data in 

the sector to be stored at the address P1 is stored. Namely, 

the data previously stored in the buffer memory 13, · for 

example, the data continued 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 P1· is 

temporally continued to the sector at the address (P1-l), 
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then a confirmation is made of the continuity of the sectors 

as to the subsequent addresses (P1+1), (P1+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 "P1-1} is temporally continued to the 

succeeding sector (e.g., sector at address "P1"} is ca;J:"ried 

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., .tf the address data of 

the data stored in the preceding sector is very far from the 

address data of the data stored in the succeeding sector, 

then it may be judged that both of these address data are not 

temporally .continued. To the contrary, if the sector of the 

·address P1 is temporally continued to the sector of the 

address (P1-1), then another confirmation is made of 

continuities as to the subsequent address (P1+l) I (P1+2) I --- I 

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 
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with each other, then they are temporally continued. 

Otherwise, if the continuity is. established "in the lower­

digit sector address of the cluster address, then they are 

temporally continued. The point where the continuities are 

interrupted as shown in FIG. 9(b), corresponds to a boundary 
- . 

between the audio data DTv for the normal reproducing 

operation and the audio data FFDT1 for ·the fast-forward 

reproducing opera ti on 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 P2 , and the data readout operation from the disk 1 is 

restarted, so that the audio data for the normal reproducing 

operation are acquired i_nto the buff er memory 13 so· as to 

optain the continuity. 

It should be understood that the continuity would be 

interrupted as the sector data which have been stored at the 

addresses from the present ASC value after 500 msec. In this 

c~se, the_ sounds produced by the fast-forward r_eproducing 

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. lO(a), after the fast-forward x:eproducing operation 

. is started, the fast-forward reproducing operation is ended 

at a time instant when the audio data FFDT2 for the fast-
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forward reproducing operation is read out on the ASC side. 

At this time, as indicated in FIG. lO(a), on the ASC 

side, the normal reproducing operation is conunenced 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 

operatiqn are outputted without any · sound interrupt 

inunediately after the operation is transferred to the normal 

reproducing operation. In particular, 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 fast-forward 

reproducing operation is read out to some ex~ent 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 FDT4 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 

FllO shown in FIG. 5~ 

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

of such audio data stored at an address P1 , which is read at 
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500 msec after the present counter value of the ASC. 

Here, an address comparison is carried out between a 

sector at an address P3 and a sector a~ an address (P3-1). 
~ 

If the sectors ar~ not temporally continued, then the data in 

the ~ector to be stored at the address P3 is stored. Namely, 

the data previously stored in t:he buffer memory 13, for 

e~ample, _the data continued to .the audio.data FFDT3 is read 

out from this disk 1 to be stored into the buffer memory 13. 

If the sector at the address P3 is temporally continued to 

the sector at the address (P3-1), then a confirmation is made 

of the cc;:mtinui ty of the sectors as to the subsequent 

addresses (P3+1), (P3+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 employing the method as explained in, for 

_example~ FIGs. 9(~) and 9(b). .The point where the 

continuities are interrupted as shown in FIG. lO(b), 

corresponds to a boundary between the audio data FFDT3 and 

the audio data FFDT4 for the fast-forward reproducing 

operation as to the stored data. As a result, as shown in 

FIG. lO(b), the DSC is set so a:s to correspond to the address 

P4 , and the data readout operation from the disk 1 is 

restarted, so that the audio data DTv for the normal 

reproducing operation are acquired into the buffer memory 13 
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so as to obtain the continuity from the audio data FFDT4 for 

the fast-forward reproducing operation. 

It should be understood that t}le continuity would be 

"interrupted at the boundary between the data FFDT2 and the 

data FFDT3 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 produ9ed 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 

is changed into Fast-Return Reproducing Operation 

When the normal reproducing operation is changed into 

the fast-return reproducing operation, the process operation 

executed on the DSC side is advanced from the step Fl02 to 

the FR side, and the process operation executed on the ASC 

side is advanced from. the step F202 to the FR s·ide. During 

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

transported at a high speed along the radial direction of he 

disk 1, for instance, along such a direction from the outer 

peripheraJ.. portion of the disk to the inner peripheral 

portion thereof in response to the control signal derived 

from the system controller 11. Also, the track jump is 
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repeated, so that the data stored in the track to which the 

optical head 3 jumps is read out. Thus, the read data is 

stored _in the buffer memory 13. 

As indicated in FIG. lla in the case that when the 

normal reproducing operation is executed, the operation is 

switched into. the fast-return 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 ~SC side (see FIG. llb). The ASC increment is directly 

executed to read the audio data DTv in ·the sector unit. This 

implies tbe process operation defined by steps F212, F~13, 

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· "J1 " 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 apparent from FIG. llc, 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 1 i·s 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 

• 
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employment of the audio data DTv for the normal reproducing 

operation, which are temporally cont.inuous. As a 

consequence, just after the reproducing operation has been 

transferred to the fast-forward reproducing operation, the 

sounds reproduced by the fast-forward reproducing operation 

can be outputted without any sound interruption. 

On the other hand, as indicated in FIG. llb, in the case 

that the operation· is transferred to the fast-return 

reproducing operation at a halfway time instant of the 

previously stored a~dio data DTy, the target cluster TGCL is 

set to a predetermined position along the fast-return 

reproducing direction 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 (Flll). 

Next, the counter value of the DSC is set as a value ot 

min DSC-(n). In other words,. it is set as a value 

corresponding to the address P5 of FIG. lla. In response to 

the target cluster TGCL, the audio data read o~t 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 FFDT1 , audio data (n sectors) 

iiii iU1ii1ilf 
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for the fast-return reproducing operation is stored (Fl13). 

It ·should be noted that the audio· data for the fast-return 

reproducin~ operation implies s~ch data which has been read 

f ram 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 (Fll4). The max DSC-and the min DSC are 

corrected, if.required (FllS). At this· time, the min DSC is 

again set to the address P5 as indicated as min DSC #1. 

Then, the process operation is returned to the step Fll2 

at which the DSC is again set in order to fetch the next· 

audio data FFDT2 for the fast-return reproducing operation. 

In other words, the DSC is set to a point P6 located before 

the min DSC #1 at this time by n sectors. 

Thereafter, · during the fast-return . reproducing 

operation, the audio data FRDT21 TRDT3 , TRDT4 , ---, for the 

fast-return reproducing operation are sequentially, and 

tempo~ally returned, and are fetched for every n sectors. 

Also in the buffer memory 13, thes~ data are acquired at the 

address positions which are temporally returned. It should 

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

are stored while the DSC is incremented. These audio data 

are continued in the same temporal order ~s that of the 

normal reproducing operation. 

The audio data for n sectors among this audio data FFDTx 

for the fast-return reproducing operation corresponds to 

temporally continued audio data, whereas the audio data FRDTx 

is not temporally continued to the audio data FRDTx+l • 

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 outputted during th~ fast-return 

reproducing operation by the J 1 address jump. Since the ASC 

is directly counted out along the return direction, the audio 

data FRDT1 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 when the ASC is incremented by every 1 sector 

to read the audio da.ta, 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 FR~Tx 

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

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

F215) . It should be noted that as to the address jump number 
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along the return dire~tion, 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 2 (namely, J 2<Ji) (F218). 

8. Operation When Fast-Return Reproducing Operation 

is changed into Normal Reproducing Operation 

When the fast-return reproducing operation is 

accomplished to be changed into the normal reproducing 

operation, the process operation executed on the ASC side is 

returned from the step F214 to the step F20_2 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-return 

reproducing operation is ended is employed and the increment 

thereof is directly ~estarted, 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 

Fl16 to a step FllO 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.~t steps F103, F104 

and FlOS. 

This transfer operation will now be explained based upon 

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

A third example is such a case that, as indicated in 

FIG. 12(a) after the fast-return reproducing operation is 

commenced, the fast-return reproducing operation ~s comple~e 

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. In there words, when the counter 

value of the ASC is incremented by every 1 sector, the audio 

data is read from the bu.ffer memory 13 for every preselected 

time period. As a consequence, the sound produced from the 

normal reproducing· operatic~ 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 

direction along which the time has elapsed from the 

temporally returned fast-return reproducing 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 FllO shown in FIG. 5. 

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

of such audio data stored at an address P7 , which is read at 
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500 msec after the present counter value of the ASC. 

Here, an address comparison is carried out between a 

sector at an address P7. and a sector at an address . (P7-1). · 

If the sectors are not tempora~ly continued, then the data in 

the sector to be stored at the addr~ss P7 is stored. Namely, 

the data · previously stored in the buffer memory 13, for 

example, the data continued to the audio dat~ DTv stored.on 

the disk 1 is read out from this disk 1 to be stored into the 

buff er memory 13 • If the sector at the address . P7 is 

temporally continued to the sector at the address (P7+1), 

(P7+2), ---, 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 way of 

the methods, as previously explained with reference to FIGs. 

9 (a) ·and 9 (b). In 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 t}).e normal reproducing 

opera ti on is ended. As a result, as shown in FIG. 12 ( b) , the 

DSC is set so as to corres~ond to the address P8 , 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 mem~ry 13 so as to obtain the 

continuity. 

A fourth exa~ple implies such a case that as indicated 
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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 FRDT3 for the fast-forward 

·reproducing operation is read out on the ASC side. 

At this time, as indicated in FIG. 13 (b), on the ASC 

side, the normal reproducing operation is commenced at a time 

instant l(hen 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 

every predetermined time from the buffer memory 13. Since 

the respective sectors in the audio data FRDT3 for 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 i·s changed from· 

the decrement operation into the increment operation, the 

sound produced during the normal reproducing operation is 

outputted without any sound interruption. In particular, 

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 a.fter the operation has been transferred to the normal 

reproducing_ operation, the audio data can be outputted as the 

sound output produced by the normal reproducing operation. 
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On the other hand, the counter value used to acquire the 

audio data FFDTx for the fast-return reproducing opera\ion is 

not utilized on the DSC side,. but is again set at the step 

FllO of FIG. 5. 

That is, as shown in FIG. 13(b), a confirmation is made 

of such audio data stored at an address P9 , which is reaq at 

500 msec after the present counter value of the ASC. 

Here, ·an address comparison is carried out between a 

sector at an ad_dress P9 and a sector at an address. (Prl). 

If the sectors are not temporally continued, then the data in 

the sector to be stored at the address P9 is stored. Namely~ 

the data on the di~k 1, which is temporally continued to the 

data of the sector at the address (Ps-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 P9 is 

temporally continued t the sector at the address (P9-l), then 

a confirmation is made of the continuity of the sectors as to 

the sectors as to the subsequent addresses (P9+1), (P9+2), ---

, and then a point where the continuity is interrupted is 

searched. The method for searching the point where the 

continuity is interrupted is carried out by employing the 

methods as explained in FIGs. 9(a) and 9(b). 

The point where t;:he. continuities are interrupted· as 

shown in FIG.. 13 (b), corresponds to an address P10 of a 
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boundary between the audio data FRDT1 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 addres·s P10 , 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 continuity from the data 

FRDT2 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 continuity .would be 

interrupted as the sector data which have been stored at the ·. 

addresses from the present ASC value after s·oo msec. In this 

case, the continuity is interrupted at the boundary between 

the audio da_ta FRDT3 and FRDT2 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 fas·t-forward reproducing operation, or the fast-return 

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

audio data DTv for the normal repro~ucing operation, which 

has been stored in the buffer memory 13. As a consequence, 

no sound· i·nterruption occurs during the. transfer operation 

between the reproducing operations, and smooth operation 

feelings can be realized. 

When the.reproducing operation is transferred 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 

~udio 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 reproduc_ing operations, and smooth 

operation feelings can be realized. 

It should be noted that while the various embodiments 

have been describe, the recording and/or reproducing 

apparatus according to. the present invention ls not limited 
. . 
to .the above-described arrangements of these embodiments, and 

also the actuai processing ·sequences are not restricted to 

those shown in·FIGs. 5 and 6, but may be changed. Although 

the recording and/or reproducing apparatus using the magneto 

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

similarly applied to such a recording and/or reproducing 

apparatus wit~ using a tape-shaped magnetic medium such as a 

.magnetic tape. 
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What is claimed is.: 

* C L M S * 

1. A reproducing .apparatus for a recording medium, 

comprising: 

reading means relatively moved with respect to a 

recording medium, for reading audio data ·recorded on the 

recording medium; 

memory means for temporarily ~taring therein the audio 

data read from the recording medium by said. reading means; 

and 

control means for controlling a writing operation of 

said audio data into said memory means and a reading 

operation of said audio data stored in said memory means, 

wherein said control means controls to write the audio data 

into said memory means and to read the audio data 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 s_aid memory means; when a highspeed 

reproducing operation condition is set, said control means 

causes a highspeed reproducing operation· process to be 

executed with employment of the audio data previo~sly stored · 

in the memory means; and after the highs peed reproducing 

·operation process ·based on the audio data previously stored 

in s~id 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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reproducing operation process of said audio data is carried 

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

written into said memory means. 

2. A reproducing apparatus for a recording medium as 

claimed in claim 1 wherein: 

when said highspeed reproducing operation condition is 

set, said control means reads a pre·selected 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: 

when said highspeed reproducing operation condition is 

set, said control means relatively transports 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 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 highspeed reproducing operation condition is 

set, said control.means relatively transports said reading 

means at.a high speed with respect to the recording medium 

from such an address which is c·ontinued to the audio data 

previously stored in said memory means and is temporally 
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· located at a doWI1 stream, whereby· the· ·audio data read from 

the recording means is written into said memory means. 

5. A r~producing apparatus for a recording medium as 

claimed in claim 1 wherein: 

when said highspeed reproducing operation condition is 

switched into a-normal reproducing· operation condition, said 

control means continuously reads the audio data stored in 

said memory means at a time instant when said highspeed 

reproducing operation condition is switched into the normal 

reproducing operation condition. 

6 •· A reproducing appara-t;.us for a recording medium as 

claimed in claim 5 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 m~ory means at the time instant when said 

highspeed reproducing operation condition is s~itched into 

said normal reproducing operation condition. 

7. A reproducing apparatus for a recording medium as 

claimed in claim 6 wherein: 

said.control means judges whether or not the address of 

the audio data read from said memory means at the time 

instant when said highspeed reproducing operation condition 
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is changed into the normal reproducing operation condition is 

continued to an address of the audio data separated by a 

predetermined distance from said audio.data read 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: 

said control means compares the address 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 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 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 said recording 

medium by reading means is once stored into memory means; the 

audio data stored in the memory means is read; and the audio 
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data. is written/read into/from 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 means; wherein: 

when a highspeed ·reproducing operation condition is set, 

said ·reproducing method executes a highspeed reproducing 

operation process with employment of the audio data 

previously stored in said memory means; 

the recording medium is relatively transported at a h~gh 

speed with respect to the reading means, whereby the audio 

data read by the reading means is written into the memory 

means with· being continued to the audio data previously 

stored in the memory means; and 

after the highspeed reproducing operation process for 

the audio data previously. stored in the memory means is 

accomplished, the recording medium is relatively transported 

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. 

10. A reproducing method as claimed in claim 9 wherein: 

when said highspeed reproducing operation condition is 

set, a preselected amount of said audio data stored in said 

memory means is read therefrom in a discontinuous manner. 

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

set, said reading means is relatively transported with 

respect to the recording medium in such a manrier 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. 

12. A reproducing method as claimed in claim 11 wherein: 

when said highspeed reproducing operation condition is 

set, said reading means is relatively transported 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 repl.'Oducing 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 condition is switched 

·into the normal reproducing operation condition, is 

continuously read. 

14. A reproducing method as cXaimed in claim 13 wherein: 

after the operation condition has been brought into said 

normal reproducing opera_tion condition, the audio data read 
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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 operation condition is switched into said normal 

reproducing operation condition. 

15. A reproducing method as claimed in claim 14 wherein: 

a judgement is made as to 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 operation condition is 

continued to 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, whereby a head 

position of the audio data having said different address is 

determined. 


