< 4 DECODER/ ENCODER CAPABLE OF CONTROLLI NG DATA READI NG WRI'TI NG ®PERATI ONS TO
MEMORY | N RESPONSE TO FI RST/ SECOND CLOCKS, REPRODUCI NG APPARATUS*EQUI PPED
W TH ENCODER/ DECODER, AND RECORDI NG APPARATUS EQUI PPED W TH ENCODER
BACKGROUND CF‘THE | NVENTI ON Fi el d of the Invention The present invention
‘retatgs to a rlecordi ng apparatus and a y eproduci ng apparatus, capable of
recor di ng/ reproduci ng data such as a nusic signal on/froma recording
medium e.g., a recording disk and a recording tape, and also relates to an
encoder circuit and-a decoder circuit, nounted on these '
r ecor di ng/ r ePECEDER ENCADER GABABSE (e CONTROLLINGS DATE BEADINGYWRITING
User - dat a- r eWwOPERRTEONMS (TR IMEMORYI Nl RESBRNSE ayaHIRSTY/ SECONDIChQCESr eon
audi o dat a ar BERROPHICING tARPARAIIUS. EQRABRED t WIEE ENCODERZBDEGODERC hAND di sk
wi th shock proof funRECORDINGPABRPARATNS HQPIIFPERgWITE pBECCRER/, Dbuffer
menories could be realized. For instance, in a magneto-optical disk system
capabl e of recordi ng/ reproducing audi o data by enpl oyi ng a magnet o-opti cal
di sk, audi o data read out f QP L] tQ- I sk are intermttently
witten into a buffer RAM at _

d of the Invention

The present invention relétes to a recording apparatus and
a reproduciﬁg apparatus,_capable of recording/reproducing data
such as a music signal on/from a recording medium, e.g., a
recording disk and a recording tape, and also relates to an
encoder circuit and a ‘decoder circuit, mounted on these
recording/reproducing apparatuses.
Description 6f'§he Prior Art
User—déta—rewritable magneto—optical disks.capable of
:recording thereon audio data are knéwn in the field. Among
,:those disk media, such a disk with shock proof functions
“improved .by employing, especially; buffer memories could be
.realized.
| For instance, in a magnetq—optical disk system capable of.
-recordinereproducing audio data by employing a magneto-optical
disk, audio.data read out from the magneto-optical disk are
intermittently written into a buffer RAM at a high speed rate
'.during repfoducing operations, wheréas.the audio data are
continuousiy read from the buffer RAM at a low speed rate so as
to demodulate these audio data as audlo reproductlon s1gna1

During the reproducing operatlon, a certain amount of audlo data
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during reproduci ng operations, whereas the audio data are continuously read
fromthe buffer RAMat a | ow speed rate so as to denodul ate these audi-o
data as audio reproduction signal. During the reproducing operation, a
certain amount of audio data 2 are continuously kept in the buffer RAM
~Asta gesult, even when a track junp happens to occur due to externally
applied vibrations and thus the data.readi ng operation fromthe nagneto-
optical disk is tenmporarily |nterrupted the audi o data can be continuously
read out fromthe buffer RAM so that the audi o reproduction signal can be
out put t edawet fertinususln &KeptptinobheAbubfer BiMg Hse & sesLdtngevpervenn,

| nput audi o data are once continuously witten into a buffer RAM at_a | ow
speed rat &, ‘éﬁ'l’jc héd WR]i BagReRSonER QU M€ | FP ety éRplied
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' reproduction signal can be outputted without any interxruption.
| Also, during the recording operation, inpuﬁ audio data are
once continuously written into a buffer RAM at a low speed rate,
and the audio data once stored are intermittently read therefrom
to be supplied to a recording head, so that the audio data are
recorded.on the magneto-optical disk.
As shown in Fig. 1A, a recording track in the magneto-
optical disk functioning as the recording medium in the above-
explained magneto-optical disk system is constructed of a

plurality of clusters. As indicated in Fig. 1B, one cluster is

constituted by a sub-data région having 4 sectors (1 sector
- 2,352 bytes) and a main data fegion having 32 secters. In this
magneto-optical disk, 1 cluster is used as a minimum unit during
the recording operation. 1 cluster correSponds to 2 to 3 tracks
of this magneto-optical disk. It should be understood that an
address is recorded on the disk every 1 sector
The sub data region of 4 sectors is used as sub- data and a
_linking area, whereas TOC (table of contents) data and audio
data are recorded in the main data region_of_32 sectors.

The above-described sector is further subdivided into sound

groups.'-As represented in Fig. 1G and Fig. 1D, 2 sectors are



constituted by a sub-data region having 4 sectors (1 sector = 2,352 bytes)
and a main data region having 32 sectors. In this magneto-optical disk, 1
cluster is used as a mninumunit duri-ng the recording operation: 1 cluster
corresponds to 2 to 3 tracks of this magneto-optical disk. It should be
under st.god that an address is recorded omn the disk every 1 sector. The
sub-data region of 4 sectors is used as sub-data and a |inking area,

wher eas TOC (table of contents) data and audio data are recorded in the
mai n data region of 32 sectors. The above-described sector is further

subdi vi dedsubsdiorisisthd riiooWjls sobadr eRbapent ed, 332 Fbgred Qv iablild £or
sectors are =~ 3 subdivided into 11 sound groups. 2,332 bytes are avail abl e
for data wilatanwitddat ol (s:ec21;®52 3yt as)SZarhYtﬂ_esbundng’r olip sxornds ganaap t 0
2,332 bytes x 2 sectors + 11 = 424 byte/sound group. W.thin the sound group
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the data'ﬁ%%&ﬁ,'&akgaéfgtsgg Q%%edcqnégea“fggt channel.and a right
chanﬁel to record an audio signal 1 sound group is an amount of
‘audio data corresponding to 11.6 milliseconds. 212 bytes which
constitute the data region in the left-channei{ or the right
channel are referred.to a sound frame.

In the case that the data which has been recorded on the
disk in such.a_format is recorded or reproduced via the buffer
RAM, the data recording operation is carried out ip unit of
sector within the buffer RAM. 'Thé access address with fespect
to the buffer RAM is managed by a sector address and a byte

. address (0 to 2,351 bytes) in a sector. The data
reading/writing operations for the buffer RAM are performed on
the basis of the sécﬁor address and the byte address.

In the above-explained magneto;optical disk system, two
sorts of élocks are employed in the recording signal processing
circuit system and thg reproducihg signal processing circuit
system, and these two clocks are not synchronized with each

- other.

In the processing sysﬁem of the reproducing apparatus, the
data read from the disk is decoded:by the EFM (Eight-Fourteen
Modulation) decoding manner, and furﬁher procéssed by the ECC

(Error Correct Coding) process, and is sector-decoded.



channel are referred to a sound franme. In the case that the data which has
been recorded on the disk in such a format is recorded or reproduced via
the buffer RAM the data recording operation is carried out in unit of -
sector within the buffer RAM The access address with respect to the buffer
RAM i s wanaged by a sector address and & byte address (0 to 2,351 bytes)
in a sector. The data reading/witing operations for the buffer RAM
are perforned on the basis of the sector address and the byte address. In

t he above-expl ai ned nmagnet o-opti cal disk sy st€¥£ two sorts of _clocks are
enpl oyed FRerato¥ecdms fgnsildnaprprecaed/drredac datas st skPuRd %HEO the
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signal to be EFM-decoded, namely the data read from the disk
. contains the jitter component of the disk, such a clock is
employed during the EFM decoding process, which is synchronized
with the disk rotation. In other words, the clock (PLL data.
clock) extracted from the EFM signal by using the PLL circuit is
utilized.

On the other hand, the master clock produced £from the
crystal oscillator system is utilized in the procesSing circuits
subsequent to the ECC process circuit.

Also, in the processing system of the reéording apparatus,
_aftei_thelinput signal is audio-compression-encoded, the encoded
data is stored into the buffer.RAM. Then; the data read from the
buffer RAM is processed 5j way of the sector encoding,-ECC

- encoding, and EFM modulation, and the précessed data is supplied
to the magnétié head. In these process operations, the master
clock prbduced from the crystal oscillator system is employed.

On the other hand, such a clock (PLL Qroup clock) produced
by injecting the information extracted from the group 6n the
disk into the PLL circuit is employed to serve-control the
rotation of the disk. |

In Fig. 2 and Fig. 3, there are shown.the signal process

block (decoder system) of the conventional reproducing apparatus



buffer RAM The expanding process is carried out to the data read fromthe
buffer RAMwith respect to the audi o conpressing process, thereby obtaining
1 eproduced audi o data: Since the-EFM signal to be EFM decoded, nanely the
‘data read fromthe disk contains the jitter conponent of the disk, such a
clock,is enpl oyed during the EFM decodisig process, which is synchronized
with the disk rotation. In other words, the clock (PLL data. cl ock)
extracted fromthe EFM signal by using the PLL circuit is utilized. On the
ot her hand, the mast-er clock produced fromthe crystal oscillator system
is utilizbocludinge sydrdssi g ockr sdgnslsepsteguentand the SEQADPr aragess
circuit. ‘Also, in the processing systemof the recording _apparatus, after
t he inputbk?ﬁhaﬂep§°§ﬁﬂi@N@Gﬁﬂﬁeé§goﬁh%néﬁﬂﬁﬁpt%ﬁﬁaénESB@&nHaEQH%¥%§%ﬁed_
into the bq%Le. RAM ggen, tge data read fromthe buffer RAMis processed
by way of MPFEISRE Such, LW ROk F¥FEe™Snd EFM nodul ation, and the
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Injecting the 1nformation extracte e group on the disk into the PLL
circuit isneppyoyed to serve-control the rotation of the disk

The disk 101 is illuminated with laser from an optical head
103 while being rotated at a constant linear épeed by a spindle
motor 102.

-An optical head 103 outputs a reflection iight detecting
signal derived from the disk 101 to an RF amplifier 104. The RF
amplifier 104 extracts a reproduced RF signal from the
reflection light detecting signal. Then, this repfoduced RF
signal 1is digitaiized to obtain an EFM (eight-to-fourteen
'modulation) signal which is equal to reproduced data from the.
disk 101. -

This EFM signal is supplied to an EFM decoder 105, a PLL
timing generator 106, and an EFM sync detecting unit 107.

The EFM sync detecting unit 107 detects a sync pattern
within the EFM signal frame. ' The PLL timing'generator.106
detects an edge of the EFM Signal, and then the output bf this
edge detection is iniectea into the PLL circuit to produce a PLL
data clock PLCK. This PLL data clock PLCK-is synchronized with
the rotation of the disk 101, and therefore is such a clock
containing the rotation jitter component of the disk 101.

Furthermore, the PLL timing generator 106 generates various



In Fig. 2 and Fig. 3, there are shown the signal process block (decoder
systen) of the conventional reprodueci ng apparat us 5 including such two
cl ock signal systens, and the signal process bl ock (encoder system) of the
conventional reading apparatus including such two clock signal systenms. An
arriangerent of a decoder system for an gudio signal recorded on a disk 101
it the reproduci ng apparatus is indicated in Fig. 2. The disk 101.is
illumnated with aser froman optical head 103 while being rotated at a
constant linear speed by a spindle notor 102. An optical head 103 outputs a

refl ecti onsdrtghtofletiedimon G igr@ilal HEeiddy ebdn @het Perdidakal @lolck PLORF and
anplifier 104. The RF anplifier 104 extracts a reproduced RF signal from
't he refl ectheo®HM ghncdet ecting signal. Then, this reproduced RF signal is
.digitalized to gbtain an EFM (ei ght-to-fourteen nodul ati on) signal which is

equal to.reprodhedERhtdedadan (1S rArforre) then BEFMERemoidpdait ing axesiEssd to
an EFM decoder 105, a PLL -

...~ with employment of the PLL data clock PLCK, and transfers EFM-
demodulated data to a dafa bus 110. The sub-code information is
extracted from the EFM-modulated data by a sub;codé detecting
unit 108, and then is supplied from a terminal 109 to a system
controller for controlling the éntiré apparatus. _

The data which has been EFM-demodulated and transferred to
the data bus 110 is written into an ECC-RAM 111. When this data
is written into the ECC-RAM 111,.a write demand is issued to a
priority encoder 112 in response to a write frame clock
synchronized with the EFM signal supplied from the PLL timing
generator 106. The write frame clock WFCK is also supplied to a
write base counter 113 so as to be counted. up.

. On the other hand, a read demand is issued to a priority
encoder 112 in response ﬁo a read frame clock RFCK produced by
frequency-dividing the master clocki MCK. of the crystal
oscillator system from a timing generator 119 to which the
master clock MCK of thé crystal oscillator system is supplied in
order to read the data from the ECC-RAM 111. Also, an error
correction demand is issﬁed'ﬁo the ECC decoder 117. The read
frame clock RFCK is also supplied to the read base counter 115
so as to be counted up.

The demand selected from the write demand. and the read

demand by the priority encoder 112 is issued via_thé data bus



timng generator 106, and an EFM sync detecting unit 107. The EFM sync
detecting unit 107 detects a sync pattern within the EFM signal frane.
The PLL timng generator 106 detects an edge of the EFM signal, and then.
the output of this edge detection is injected into the PLL circuit to
produce<a PLL data.clock PLCK. This PLL_data clock PLCK is synchronized
wisth * the rotation of the disk 101, and therefore is such a clock
containing the rotation jitter conponent of the di sk’ 101. Furthernore, the
PLL timng generator 106 generates various 6 sorts-of timng signals

based uponiifecPlinddrgapcki1PLCK and the EFM sync. The EFM decoder 105
performs the EFM denodul ati ng process with enploynent of the PLL data cl ock

PLCK, and-transkeas/viMe ded@sedsé£dfsat ghé CEECdatd TS ddd . gdieratdy asgle
information is extracted fromthe EFM nodul ated data by a sub-code

detecting ani 8dd68ss agenéhatorsit6ppl Thd dddress tgemerwtor 0016 qyenaymstiesn
controller for controlling the entire apparatus. The data_which has been
EFM denpduraeddwahtiet pddsessesd Add s thtupdusa 120uns walueedfi m ormire

ECC—RAM 111. When this data
base counter 113 correspondlng to the counter employed in the

PLL clock system, and also another count value of a read base
counter 115 employed in the master clock system. _ _

The data which has been EFM—demodulated and transferred to
the data bus 110 is written into the ECC-RAM_lll, since the
write demand is seiected by the priority encoder 112, and the
write address Adl is generated by the address generator-116 in
response to the count value of the write base counter 113. In
other words,-the writing Qperation is carried out as the
operation of the PLL elock system.

On the other hand, the error correction by' an ECC
processing unit 117 is performed with respect to the data
written.into the ECC-RAM 111. For this correction, the read
demand is issued to the ECC-RAM 111 via the priority encoder
112. Also, the read address Adl is generated by the address
generator 116 in response to the count value of the read base
counter 115 so as to read the data.

When the wrlte proces31ng operation of the ECC-RAM 111 and
the read processing operation thereof are performed, the clocks
used in these processing operations are different from each
other,.so that there are jitter components on the time ‘base in

both of the read/write processing operations. Then, since the



Is witten into the ECCCRAMIII1,.a wite demand is issued to a priority
encoder 112 in response to a wite frane clock synchronized wth the EFM
signal supplied fromthe PLL timng generator 106. The wite frame cl-ock
WFCK is also supplied to a wite base counter 113 so as to be counted. up.
On %t he. ot her hand, a read denmand is issued to a priority encoder 112 in
response to a read frame cl ock RFCK prodhced by frequency-dividing the
master clock MCK. of the crystal oscillator systemfroma timng generator
119 to which the master clock MCK of the crystal oscillator systemis

suppl i ed ritidedcderd eatldt BRe dabaal bewelshe FEC-EAMUdda Hh S8ynelr8hk 8
correction demand is issued to the ECC decoder 117. The read ?rane cl ock

RFCK i s alsichsihel ted thotke, r tadivaseqiinsd ado dnti@lathieo ot atdvhked fup.
The demand selected fromthe wite demand and the read demand by the
pri.ority disoddskl121 dn onded ioacompetatsiebfior thé atGets tirbiEEE- RAHI
111.. Read/ write addresses for the ECC-RAM 111 are generated by an address
gener at or HfelovhErgguency ¢rmranans of1 hgepbtbers Therefore, the count

outputs from the write base counter 113 and the read base
counter 115 are supplied to a CLV processor 114. The CLV
processor 114 produces the rotation servo control velue based
upon a difference between the count outputs of the write base
counter 113 and the read base counter 115, and then outputs this
rotation servo centrol value to the servo system for the spindle
motor 102. |
The data Dt which is error-corrected in the ECC processing
unit 117 is once transferrea from a data read interface unit 118
via a data bus 110 to a sector decoder 120. Also, discrimination
information C2PO issued when no error correction can be
performed is transferred under timing control of the timing
generator 119.
Furthermore, a bit clock BCK and an LR clock LRCK
synchronized with the data Dt is supplied from the'timing
. generator 119 to the sector decoder 120.
In the sector decoder 120, a so-called "CD-ROM format“‘is
-decoded and the decoded format is transferred to a data'bus 122,
The data reaq and write operations to the buffer RAM 123
~are carried out on the basis of the demand selection by_the
priority encoder 121 and the address generationrby_the address_

generator 124. To the priority encoder 121, the write command



read/ wite addresses Adl based upon a count 'value of a wite base counter
. 113 .corresponding to the counter enployed in the PLL clock system and al so
anot her count value of a read base counter 115 enployed in the master clock
system The data which has been EFM denodul ated and transferred to the data
bus 110~is witten into the ECC- RAM 1114 since the-wite demand is sel ected
by the priority encoder 112, and the wite address Adl is generated by the
address generator 116 in response to the count value of the wite base
counter 113. In other words, the witing operation is carried out as the

operationijef idwuddilfebnclhyséedtorndebederhazthanthe tladerdcumand restion
by an ECC processing unit 117 is performed with respect to the data
- written irdtssuede fECS- BAM dddio Expandion quromsssioy uni¢ 12&d dednerdther
i ssued to the ECCGRAM 111 via the priority encoder 112.-Also, the read
addr ess A&hs writperoreandy omchaldeass cgonandt b8 19819G) fnespdhse svsteme
count value of the read, base counter. 115 so as to_read the data. Vhenlthe
wite proGESGTRtbper Aftdn of CORETEEC. RAMCTEACEd 18Re r el prRFLESPRFLY
operation thereof are perforned, the clocks used in.these.pracessgi .
oper at | on& B R T cr TR  GF cArhdotRERSLEE FRAE Afer it THT apcd is
conponent teli® 1htBPLR8SHutfeP Hallr 23t 18 HEGHLY thSh RC it Eranster
oper ati ons. en, since the _
rate at which the data is read out from the buffer RAM 123,
normally, the priority encoder 121 selects the write command
issued from the sector decoder 120, or the read command issued
form the audio expansion processing unit 126 in order to adjust
a difference between the data transfer rates.

After the data transferred from the sector decoder 120 to
the data bus 122 has been written into the buffer RAM 123, this
data is read in response to the read demand issued from audio
expansion processing unit 126, and then is supplied via the data'
bus 122 to the audio expansion processing unit 126. In the audio
expansion processing unit 126, the Inverse Modified-Discrete-
Cosine Transform audio expanding process is carried 6ut to the
read data, so that this read data is transformed into such
digital data with 16-bit quantizing bits and the sampling
frequency of 44.1 kHz. This digital data is D/A-converted by a
D/A converter 127 into an analog signal which will then be
outputted from a terminal 128 as a reproduced audio signal.

Next, Fig. 3 schematically shows an encoder system for an

audio signal, constructed in the recording apparatus.

An audio signal inputted into a terminal 130 is processed



‘8 wite access and the read access are executed in synchronismwth the two
clocks, it is required to control the rotations of the disk 101 in order to
conpensate for the access arbiter and the | ow frequency conponent of the
jitter. Therefore, the count outputs fromthe wife base counter 113 and
thé read base counter 115 are supplied tgga CLV processor 114. The CLV
priocessor 114 produces the rotation servo control value based upon a

di fference between the count outputs of the wite base counter 113 and the
read base counter 115, and then outputs this rotation servo control value

to the serivp anyaybncéavetber SIB INWeA otiiag £02thd heastodn dAodMMIK isystem
error-corrected in the ECC processing unit 117 is once transferred froma
dat a read timt ebtade ubh6+bit8 quantidatia digitddD tdmte sedt othdecsamplifg.
Al so, discrimnation information C2PO i ssued when no error correction can
be per f or FEPIUENEYafSf &4 r bdklimddihan nithd scdhgibal oflatmels isunR] igsh oasdr
119. Furtherppore, a bit .clock BCK and an LR clock LRCK s%nchronized W th
the data B mﬁeé&lppomrpﬁsswwngmt 132 so as to be processed by

the Modified-Discrete Cosine Transform, by which a data amount
is.compressed by 1/5.
- In response to a write command issued from the audio
' compression processing nnit 132, the audio-compressed data is
written via a data bus 122 to a buffer RAM 123. A read/write
address Ad4 for the buffer RAM 123 is generated from an address
generator 124 either under control of the timing generator 119,
or under conﬁrol of the system cdntroller. The timing generator
119 generates wvarious sorfs of timings by employing the master
clock MCK. |
| In tne case that an emount of data stered in the buffer RAM
.123 reaches a predetermined amount exceeding 1 cluster during
~ the recording operation, the data is read from the buffer RAM
123 and the data is transferred to. a sector encoder 133.

In the seetor encoder 133, the encode process in the sector
form is carried out by using the bit clock BCK and the LR clock
LRCK supplied from the timing generator 119, and then the
encoded data is transferred to a data write interface 134. The
data transferred to the data write interface 134 is written via
‘a data bus 110 into the ECC-RAM 111.

A read/wrlte address Ad3 to the ECC RaAM 111 is generated

from an address generator 116 in response to an FCK signal



generator 119 to the sector decoder 120. In the sector decoder 120, a
so-called "CO-ROM format" is decoded and the decoded format is transferred
to a data bus 122. The data read and write operations to the buffer RAM 123
are carried out on the basis of the demand selection by the priority
encoder ~121 and the address generation byjthe address generator 124. To the
priority encoder 121 the wite command 9 is issued fromthe sector
decoder 120, the read comuand is issued fromthe audi o expansi on processing
unit 126, and either the wite command, or the read command is issued from
the syst epresdiiced FebmvitBe iy rggndratta&f agte. 125. As previously
expl ai ned, since the data transfer rate at which the data is witten into
the buffer RAMTH2S EGC hempwaier hE35 t headisit theé rdatdestoned an whiec BECCh&ANat a
is read out fromthe buffer RAM 123, normally, the priority encoder 121
sel ects t Hdlwtiot becprpanased duetdding the parity ke ddwretno, or the read
command i ssued formthe aydjio expansi on processi,ng unit 126 in er_to

adj ust a differBifc&abat v@éﬁhm%scﬂa?%inmwdr arleghe/a@?%rerf%i%t 5 is

transfer rE.i:drafr{s ertrrleed %:eo(:ta%r Egi%oednecro er '13% in order to be EFM—mpdulated

(eight-to—foi.;rteen'modulation) . This EFM signal_ is sent to a
magnetic head drive circuit 137', and then a magnetic head 138
applieé a magnetic field to the disk 101 'in response .to the EFM
signal. '

It shox;lld be noted that the 'aboxr-é—explained various process
operations during the recording operation are executed on the
basis of the master clock MCK of the crystal oscillator system. |

On the other hand, in the disk rotation control system for
the disk 101 durihg the recording operation,- the process
operations are carried_out in response to fhe ‘clock produced by
e:ﬁploying the PLL circuit in synchronism with the rotations of
'the.disk 101. | _

The disk 101 rotated by a spindle motor 102 is illuminated
‘with laser by an optidal- head 103, and reflection 1light
information is supplied to an RF amplifier 104.

In the above-described recordable magneto-optical disk, the
recording tracks have been previously formed by wb.y of the
groove. Moreover, the absolute pbsitional Anformation (address
i.nform'ation) is wobbied on this groove (namely,. wobbling
prbc_ess) in accordancle with the FM modulating process with

employment of the carrier of 22.0 * 1 kHz.



the data bus 122 has been witten into the buffer RAM 123, this data is
read in response to . the read demand i ssued from audi -0 expansi on_ processi ng
unit 126, and then is supplied via the data bus 122 to the audi o expansi on
processing unit 126. In the audi o expansi on processing unit 126, the
| nVer se~Modi fi ed- Di screte Cosine Transfosm audi o expandi ng process is
cdrried out to the read data, so that this réad data is transformed into
such digital data with 16-bit quantizing bits and the sanpling frequency of
44.1 kHz. This digital data is D/ A-converted by a D/A converter 127 into an
anal og signal whi chpw | kgt hs&pﬁgﬁ%gmfcﬁ froma tehiheakh 1kt ds

e

repr oduced- audi o signal. Nex matTcally shows an encoder s@stem
for an audh@osiaRabn G@ﬂStlﬁsU%t:&d:dd’ter‘e MRGIQY Hrb AP DB BdHfa t £ aGiEM Ois
signal inputted into a termnal 130 is processed 10 in an A/ D converter
131 bel onguppliedt be avmtasve |IFUIK cliBuiysism tso athed ' Fdbigtroguantizer
digital data of the sanpling frequency of 44.1 kHz. Then, this digital data
i s suppl i 68Kt dsaproduiied danmy@shronipmmia@siuigajmrpoyszisﬁoamatbomeﬁm
processed by the Modified-Di screte Cosine Transform _by which a data anount
The groove 1nformatlon GFM is supplled to a groove sync

detecting unlt 140 by which a sync detectlon is performed with
employment of the PLL groove”clock GCK. In a groove addresé
-decoder 142, an.address decodihg process 'is executed with
employment of the PLL groove clock GCK,_sb that the groove
éddress information is ‘demodulated. Both of the groove sync_and'
the groove address are supplied to the system controller.

Also, the groove information, GFM and the PLL groove clock
GCK are éupplied to a CLV (Constant Linear Velocity) processor
114. The CLV processor 114 outputs error éomponents of the
frequency and phase between:the clock MCK1l generated from the
timing generator 119 on the basis of the crystal oscillator
system, and the PLL groove clock GCK to a CLV servo’ system as .
the servo control values of the spindle motor. | _

As described above, in the-magnetb—optiéal disk system,
both of the PLL data clock and the.master clqck are employved in
the decoder system, whereas both~of the.  PLL groove clock and the
master clock are utilized in the encoder system. That is, two
sorts of clocks which are not synchronizéd.with each other,
namely asynchronous, are employed in the decoder system and the
encoder system, respectively.

Since such different sorts of asynchronous clocks are



I's conpressed by 1/5. In response to a wite command i ssued fromthe audio
conpression processing unit 132, the audi o-conpressed data is witten via a
data bus 122 to a buffer RAM 123. A'read/wite address Ad4 for the buffer
RAM 123 is generated from an address generator. 124 either under control of
thée ti.nt ng generator 119, or under control of the systemcontroller. The
timng generator 119 generates various Ebrts-of timngs by enploying the
master clock MCK. In the case that an anount of data stored in the buffer
RAM 123 reaches a predeterm ned anount exceeding 1 cluster during the

recor di ng RgEAEAON N L1 e HE2BH-hERM SRy RULETEREAM 123 and the data

is transferred”"to a sector encoder In_the sector encoder 133, the
.encode processripsthe ineehey deIoAdrS KA HArEGOWidy S| e tdecdi writ 0k BCK

~and the LR clock LRCK supplied fromthe timng generator 119, and then the-
encoded daystem toathbeECCHRAM dldahadwtheedahberéadingl3dystiam fanom the
‘transferred to the data wite interface 134 is witten via a data bus 110
into the ECC-RAMI 111 ave repsyabecd dnadespgssad® tthe Hd fEereRAM1agks s
gener ated oM e s Wk ting opazation 6 the Ao mau 1917 the -
PLL data élock'PLCK is employed which contains the.jitter
' component caused by the rotationél fluctuations of the disk 101.
On the other hand, sinée the master clock MCK of the crystal
oscillator system is utilized in the data reading operation, the
jitter margin area used to compensate fo; the jitter is
necessarily_requiréd in the ECC-RAM 111.°
However, sihce the memory spéce provided in the ECC-RAM 111'
is.apparently a finité memory space, even when the CLV servo
"system is locked, if the ECC—RAM 111 is overflown,.then the
decoding operation would be-interrupted. When, fof instance,
constant deviation is present .in the CLV servo, the jitter
" margin area formed on the ECC-RaM 111 ‘is gradually gccﬁpied, so
that an overflow will occur. 'This cbnstant deviation is
accumulated, and then the accumulated constant deviation cannot
be absorbéd by the jitter margin area within tﬁe ECC-RAM 111,
- resulting ih unstablé decoding 6perations. |
To avoid such an dverflow of the ECC-RAM 111, thé gain of
the CLV servo in the low freQuency‘range must be sufficiéntly
.maintained. This may reguire either an amplifier for increasing

the gain in the low freguency range, or a motor with hiéh

torque. As a result, unwanted power consumption would be



produced fromthe timng generator 119. The ECC encoder 135 reads the data
stored in the ECC-RAM 111 to be processed by adding the parity bit thereto.
The data which has been processed in the ECC encoder 135 is transferred to
an EFM encoder 136 in order to be EFM nodul ated (ei ght-to-fourteen

nmodul atton). This EFM signal is sent to g magnetic head drive circuit 137,
and then a magnetic head 138 applies a nmagnetic field to the disk 101 in
response to the EFM signal. It should be noted that the above-expl ai ned
vari eus process operations during the recording operation are executed on

the basis ol heed®St #hefkPbke MKnet el '1% o Yt b1 aecih | gher E%Vz%’re@av@hgt he

other hand, in the disk rotation control systemfor the disk 101 during the

recor di ng £HeEcH i OMthent BRePEEE6E8: OPAF iir il iRe apPhEhEds OLs dperas®Nse to
the cl ock produced by enploying the PLL circuit in synchronismwth the

-rotati ons o¢llse thesiifetimdhef diskldl Odbulat dbeedhbytenadi ndl e notor 102 is
illumnated with laser by an optical head 103, and reflection |ight
|nfornat|on|f;MQHﬁ9V%ﬁ,tbnanr§Era¢M|#QaﬂlwmyteIthehéaﬁéoﬁﬁoﬁdQQQQMﬁhe

recordabl e nagneto 0ft|cal di sk, the_ recording tracks have_been previously
formed by ¥e§~ the separate base counters, i.e., the write base

counter 113 and the read base counter 115 are required. Also,
the priority encoder 112 is required so as to control the
qperations. In addition, the CLV processor 114 is needed in
. order to reflect the ﬁitter control between both of these clocks
to thé CLV servo system.

Because of the above-explained conditions, the resulting
circgit system would become coﬁplex, and there are demerits in
view of the circuit scale and the manufacturing cost.

Subsequently, obsefving the encoder system shown in Fig. 3,
the master clock MCK is employed in the data ehcoding system,
and the PLL groove clock is used in the CLV servo éystem{

In order that the groove information GFM on the disk 101 is

:synchronized with data to be recorded (EFM signal) within a
preselected tolerance VS jitter,_ﬁhé system controller must
perform such.a process operation that.the start timing at which
.the data is_read from the buffer RAM 123 and then is transferred
via the sector encoder 133 to the ECC processing system, is
determined by using the groove sync detection timing as a
reference, while considering é so-called "encode delay" defined
from the EFM encoder 136 to the magnetic head drive.circuit 137.

Also, during the recording operation, the deviation in the PLL



groove. Mdreover, the absolute positional information (address infornation)

I s wobbled on this groove (nanely, wobbling process) in accordance with
t he FM nodul ati ng process with enploynent of the carrier of 22.0 [err] 1
kHz. 12 In the RF anplifier 104, such FM nodul ated group informati on GFM
I sTextracted. This groove information S:%IKS supplied to a groove PLL
ci‘rcuit 139, so that a PLL groove cloc i s produced in synchronismwth
this groove information GFM The groove information GFMis supplied to a
groove sync detecting unit 140 by which a sync detection is perfornmed with
enpl oynent P OV e o] C?g% EEY: Q o] 2,
an addreséngggggﬁﬁ5£%?g%g§§ ?ééegégu e Sﬁﬁ?h§£%%F§$§E%§gg§é§hgﬁ%L nggve
clock GOK ag@rdddt ahlle Gheoweadtk eagarlbar Nehdsded s idtEDdghat atht 8okl eof
t he groove sync and the groove address are supplied to the system -
cont r ol | ermorfl tssxed he WHeOVEhe8E 0d8RL abhon ChiMlanHet phaPkl ddffevrencleoareGCK
~are supplied to a CLV (Constant Linear Velocity) processor 114. The CLV
processor deviahadufsomera Ereseiprietd sraofad hdHise pesvrdingd opexras Uodt Wsen
the clock MCK1 generated fromthe : )

once interrupted. After a predetermined head address of the

disk 101 is accessed, the recording operation is again
commencéd.

Under such circumstances, the magneto-optical disk system
would be brought into.such a system whose recording operation
could not be compéhsated also while the groove PLL circuit 139
is under locking state. Also, a sufficient CLV servo band and a

- sufficient CLV servo gain should be maintained. - The stability_'
‘of the encoding operation could not be sufficiently achieved
similar to thaﬁ of the decoder, and there is a power consumption
problem. |

In addiﬁion,'the CLV processor 114 is required in this
encoder system so as to reflect the jitter control between both
of these different clocks to the CLV servo system. This may
cause such disadvantages as the circuit scale and the cost.

The present invention has been made so as to solve the
above-described problems, and therefore, has an object to a
recording apparatus, a reproducing apparatus, an encoder .
circuit, and a decoder circuit, whose stable operabilities could
be achieved under low power coﬁsumption.

The present.invention is to provide a reproducing apparatus



timng generator 119 on the basis of the crystal oscillator system and the
PLL groove clock GCK to a CLV servo systemas the servo control val ues of
the spindle notor. As descri bed above, in the magneto-optical disk system
both of the PLL data clock and:the master clock are enployed in the decoder
systen “whereas both of the PLL groove clock and the master clock are
uttilized in the encoder system That i36 two sorts of clocks which are not
synchroni zed with each other, nanely asynchronous, are enployed in the '
decoder system and the encoder system respectively. Since such different

sorts of ag O | DCESc S, add@ €IPLPYPHdet B8ER &' BebBBer that a
bel ow- nenti oned problens. First, in the decoder systemof Fig. 2, the data

witing swatiaming dpwerdieRAM lddtantdeiédef dah aar eadbhgify Shedihimointide a
ECC- RAM 111 are operated in response to the different-clocks. As to the
data wit imepnapefari temporahdl FGE:dividl the dataPlik pexfoxhed kirPlxdspganse
enpl oyed which contains the jitter conponent caused by the rotational
fluctuati o 8f SYRE diignabiread tiremithe kmaaardingcaediamasvheredscia MCK

of the crystq&. ] - . . . .
reading operation of the data from this memory is performed in

response to a stabilized clock. -

To achieve these objects, a reprodﬁcing apparatus,
according to onc aspect of the present invention, is fectured by
comprising:

a reproducing head for reading out data from a recording
‘medium;

a cignal processor for performing a predetermined signal
process'to the data read by.the reﬁroducing head;

a memory for tcmporarily storing therein the datalprocessed
by the signal processor; |

a writing operation controller for controlling a writing
operation of the signal-processed data into the memory;

. a reading operation controller for controllihg a reading
oﬁeration of the data temporarily stored in the -memory
therefrom;

a first clock generator for extracting a clock synchronized
with the drive of the recording medium from the data reproduced
from the recording medium; .

a second clock generator for generating a staﬁilized clock;
and: |

a controller for controlling both of the signal processor



-

-

.osci'l | at or systemis utilized in the data reading operation, the jitter

margin area used to conpensate for the jitter is necessarily required in

t he ECC-RAM 111. However, since the nmenory space provided i'n the ECC- RAM
111 is apparently a finite nmenory space, even when the CLV servo systemis
| ocked; *if the ECC-RAM 111 is overflown, then the decodi ng operation woul d
be interrupted. Wien, for instance, cddstant deviation is present in the
CLV servo, the jitter margin area forned on the ECC-RAM 111 is gradual Iy
occupi ed, so that an overflow will occur. , This constant deviation is

accunul at eghg aitk that{le Hdtilcd edrkaatan! odevhat basigabFoinee fakser bed
by the jitter margin area within the ECC-RAM 111, resulting in unstable

decodi ng ofRSck | @serdOedVBiremsthle Fireerdlonk oferdra G- RiMil 1alsot Hergai n
of the CLV servo in the |ow frequency range nust be sufficiently

mai nt ai neccordtitrsl hiayg r ehei neaalititeroperanpdn f contioil liemc temgdguprhn ddien in
the |l ow frequency range, or a notor with high torque. As a result,
unwant ed povrilizesusperbnoaperatest from Ahecgareed . cloglegem@rétorhere is a

roblemin the power savin )
P iﬁso, a decoder circuit, according to another aspect of the

present invention, is featured by comprising:

a signal proéeésor for perfdrmiﬁg-a predetermined signal
process to data reéd out from a recording medium baséd upon a
first clbck synéhronized with an operation of the recording
'medium;

.a memory for teﬁporarily stofing therein the data processed
by the signal processor; |

a writing controller for writing the signal-processed data .
into the memory on the basis of the first clock; and

a reading éontrol}er for reading out the data stored in the
mémory on.the basis of a second clock corresponding to a
stébiliéed clock. |

Furthefmdre, the present invention is to provide a
recording apparatus equipped wi;h an eﬁcoderL and to'provide
such an encoder that when data to be written into a-recording
medium is once written into a memory, the data writing operation

- to the ﬁemoryfis performed on the basis of a stabilized clock,
and also the data reading 6peration from the memory is performed
in response to a sync signal recorded on the recording medium.

To this end, a recording apparatus, according to another

aspect of the present invention, is featured by comprising:



aspect. When the recording/reproduci ng apparatus is operable by cells, the
lTifetime of cells would be shortened. Mreover, in order to read/write the
data frominto the ECC-RAM 111, the separate base counters, i.e., the wite
base counter 113 and the read base counter 115 are required. Also, the
prifority encoder 112 is required so as to control the operations. In
addition, the CLV processor 114 is needd8 in order to reflect the jitter
control between both of these clocks to the CLV servo system Because of
the above-expl ai ned conditions, the resulting circuit system would becone

conpl ex, and tQﬁG@targnggef%égﬁiddl view of the circuit scale and the
manuf acturing cost. Subsequently, obserV|ng t he encoder system shown in

Fig. 3, the na# lemel9CEoMikemsorFillgy edtoiring hehehpd in alodinpyteedt dataand
the PLL groove clock is used in the CLV servo system In order that the
groove i nf or mata owriGEMammtided leirs i ok0 tons reofddhngoni wed tingh operationhef
recorded (EFM signal) within a preselected tolerance VS jitter, the system
control | erthmﬂataeiﬂ'éiantb%ud?ﬁ@rmoocess operation that the start timng at
whi.ch the data is read fromthe buffer RAM 123 and theg Is transferred via

the sector encGUeTSH3FIMEEHEL DF oERREFAYL ’s%t%nfe? 1adt QPﬁFﬁ§&°By°L¥S| ng
(1 8 00N B R PU L bR 1o B SRR MRS CT 0

a signal processor for performing a predetermined signal
process to the data read from the memory;

a feccrding head for recording the data processed by the
signal processof on a.recording medium;' |

a first clqck generator for extracting a sync siénal
previoﬁsly rccorded on the recording medium to thereby generate
a first clock;

.a second clock generator for generating a stabilized clock;
and |

a controller for controlling both of the signal processor

and- the read controller on the basis of the first clock
generated from the first clock generator, and also for
controlling the write controller on the basis of the stabilized
clock from the second clock generator.

Moreover, an encoder circuit, according to é further aspect
of the present invention,:is featurcd by comprising:

a memory for ;emporarily storing therein inputted data;

a write controller for writing the inputted data into the

memory on thé basis cf a first cl!.ock correspohding to a

stabilized clock;



~fromthe EFM encoder 136 to the nagnetic head drive circuit 137. Also, .
during the recording operation, the deviation in the PLL 15 groove cl ock
GCK, and the phase difference between the groove address and the sector
address encoded into the data are nonitored. Wen these deviation and the
phase difference are deviated froma presel ected range, this recording
operation is once interrupted. - After a pPedetermi ned head address of the
di sk 101 is accessed, the recording operation is again commenced. Under
such circunstances, the magneto-optical di sk systemwould be brought into

such a system sheeadr e6AtdbDleP RS lrcdiggULHen@htdestrrgie isnieR alemoryhil e
the groove PLL circuit 139 is under |ocking state. Also, a sufficient CLV
servo bane®mrohes basifs coferd £:dbrs@robociai syisdiorbnt Hed ned thh aa nddivéhef a
stability of the encodi ng operation could not be sufficiently achieved
simlar toecexrdiog nediveccad, and there is a power consunption problem

In addition, the CLV processor 114 is required in this_encoder system so as
to reflect thed T PHIGASINK kR BYHorming a predetermined’ signal

process to the data réad by the read.controller on the basis of
the second clock.
EBlEE_DESQEIEILQN.QEQEHE.QBAWLHQ&

For a better undersfanding of ;he present invention,
reference is made of a detailed description to.be read in
conjunction with the accompanying drawings, in which:

Fig.'lA is a schematic diagram forlshowihé a cluster unit
of data recorded on a disk;

Fig. 1B is,’a.schematic diagram for indicéting a data
structure in.which the aboﬁe-explained cluster unit is arranged
by a plﬁ;ality of'sectors; |

Fig. 1C is a  diagram schematically representing a data
structure of a soﬁnd frame;

Figf.lD is a schematic diagram indicating that the_above—
mentioned sound frame is constructed of the.plural sound frames;

Fig._lE is a diagram schematically showing a data structure
of a sound group; | |

. Fig. 2 1is a schematié block diagram of the_conventionall
réproducing apparatus;

Fig. 3 is a schematic bloqk diagram of the conventional

recording apparatus, ;

" Fig. 4 is a block diagram'schematically representing a



- of these different clocks to the CLV servo system This may cause such

-di sadvantages as the circuit scale and the cost. SUMVARY OF THE | NVENTI ON
The present invention has been made so as to solve the above-descri bed
probl ens, and therefore, has an object to a recordi ng apparatus, a .
reproduti ng apparatus, an encoder circui and a decoder circuit, whose
st'abl e operabilities could be achi eved under | ow power consunption. The
present invention is to provide a reproduci ng appar at us 16 equi pped with
a decoder, and to provide such a decoder that a witing operation of data
read frommajoecardangemediuofi atdecodermand faar enemgierar whyicht oconsgitheedat a
is performed in response to a sync signal read fromthe recordi ng medi um
wher eas a theagiregenpeinvemtiiast; the data fromthis menory is performed in

response to a stabilized clock., Tq achi eve_these o?hect , are r%gucing
appar at us, accéig@i-ng tF Sneleske&lagramecheretaraliyeftPyang; ¢ fe5earEd by

comprisi ngi, £ JeRNAAYELNINER0S1 2L £830 DA- QM AT 3¢ 28 Prlddent
invention; |

Fig. 6 schematic diagram .illustrating an overall
arrangement according to the present invention;

Fig. 7. is-l a schematic diagram for showing a decoder
according to a first embodiment, which constitutes the present
invéntion;

Fig. 8 is a schematic diagram for showing a decoder
according ﬁo a second embodimeﬁt, which constitutes the present
invention; |
| Fig. 9 is a schematic diagram for showing an encoder
accordiné to a first embédiment, which constitutes the present
inventiqn; and

Fig. 10 is a schematic diagram for showing an encoder
according to a second.embodiment, whibh conétitutes the present
invention. .

DETATLED DESCRIPTION QF THE PREFERREb EMBODIMENTS

A description will now be made of an embodiment of the
present invention. This embodiment .is such a decoder circuit,
‘or an encoder circuit employed in a recording/reproducing
apparatus, and is ar reéording/reproducing apparatus with
employment of a magneto-optical disk as a recording medium.

The description will be made in the following order:



~nmedium a signal processor for performng a predetermnined signal process to
the data read by the reproducing head; a nenory for tenporarily storing
therein the data processed by the signal processor; a witing operation -
controller for controlling a witing operation of the signal-processed data
info the menory; a reading operation cogéroller for controlling a reading
operation of "the data tenporarily red in the nenory therefrom a
first clock generator for extracting a clock synchronized with the drive of
the recording mediumfromthe data reproduced fromthe recording nedium a
-second cl dck g€pmrepbiodal Aerergementy of SMadmétio-eptdicadkdiakdSpstemttml | er
for controllinghbchhPrg¢searte Inventiopr bseapwkied. 17 and the witing
operation _controller on the basis of the first clock generated fromthe
first cloek geQ@’PﬁPH Aﬁ?@%ﬁwtf &f Bererding Repuasucdagi ﬁﬁpéﬁéﬁiﬁr on

controller bas on th
gr aB ement of Decoder System.

4. Modified Arrangement of Decoder System.
5. Arrangement of Encoder System.

6. Modified Arrangement of Encoder System.

1) onceptio Arr ement of Ma ticai Disk stem to
which Present Invention is applied

A data transfer system of a magneto;dptical disk sysﬁem
according. to an .embodiment of. the preéent invention is
‘conceptionally arranged as shown in Fig. 4.

. An EFM'signal read from the magnetd-optical disk by an
optical head is suppiied from a terminal la of FiQ. 4 to an
encoder/decoder unit 2 during the reproducing operation. In the
‘encoder/decoder unit 2, after the EFM-demodulated data is stored
into the ECC-RAM 3, an error correction is performed and a
sector decoding operation is carried out. |

The data decoded in the encoder/decoder unit 2 is ﬁritten
into a buffer RAM'S by way of a process-operation by an
interface 4a proVided on the drive side of a memory controller
4, and is read out from the buffer RAM 5 by way of a process
operation by an interface 4b provided on the audio compressing,
or audiolexpanding side thereof. The data read from the buffer
RAM.S is supplied to an encoder/decoder unit 6 for audio

compressing/expanding process so as to be audio-expanded. Then,



“stabilized clock generated fromthe second clock generator. Al so, a decoder
circuit, according to another aspect of the present invention, is featured
by comprising: a signal processor for perform ng a predeterm ned signal
process to data read out froma recordi ng nedi um based upon a first clock
syhchreni zed with an operation of the recording nedium a nenory for
temporarily storing therein the data pfé8cessed by the signal processor; a
writing controller for witing the signal-processed data into the nenory on
the basis of the first clock; and a reading controller for reading out the
dat a st or efhd Hnvieeseemodyfbed tdisdrsties cafsiaes érandfotmncks cxarmigsbditngot o a
stabilized clock. Furthernore, the present invention is to provide a
recor di ng Epardats, o Phed W6 thitngeanbized dhgital ppudigedatanign the
encoder that when data to be witten-into_a recording nediumis once
witten i reanlinsndeyn eheddst dHF ilS WyPBperdt F%nat‘ié gf“ﬁ‘élaﬁe ry is
performed on the basis of a stahj,lized clock ang al sp t.he da ceady
operation fromAHeMenbR§ €K PR LR §BS (Sﬁagl%/ang éﬁ‘&% St
recorded on t recor ding i 0; ngsocee%% ApLEERE 881 APER B 4tSr
' : ed” b . 1 ete
accor di ng ?%pé}%o {g‘ro g’?ﬁe%&%ﬁ%e&-pﬁe ent 1 nvent Pon, S ?eatured by
CoONpri St Ngeagosine .Transform in an audio compressing or expanding’
encoder/decoder unit 6, éo that an amount of the processed data
is compressed by approximately 1/5. Then, the processed data.is
written into the buffer RAM 5 via the process operation of the
audio compressing or expanding interface 4b, and is read out
from the buffer RAM 5 via the process operation of the drive-
sided interface 4a. The data read from the buffer RAM 5 is .
processed in the encoder/decoder unit 2 by way of the sector
encoding operation, the ECC parity encoding operation, and the
EFM modulating operation, and thén the processed data is
supplied from a terminal 1b to a magnetic head.

It should be understood that the groove information which
has been previously recorded on the disk, and is read from an
opfical head during the recording operation is supplied from a
terminal la to a PLL system clock generating unit 7.

In this embodiment, the clock produced in the PLL system
clock generality unit ‘7 is employed in the processing system
defined from the disk to the.drive-sided interface 4a, whereas
the clock produced from the master clock generality unit 8 is

used in the process system defined from the audio compression or

expansion ' sided interface 4b to the terminal 9 for



18 a data input termnal; a menory for tenporarily storing therein the

I nputted data; a wite controller for controlling a witing operation of
the data into the nenory; a read controller for controlling a reading
operation of the data tenporarily stored in the nenory therefrom a signa
processor for performng a predeternineggiignal process to the data read
fromthe nenory; a recording head for r rding the data processed by the
signal processor on a recording nedium a first clock generator for
extracting a sync signal .previously recorded on the recording nediumto

t her eby gdnpuating/dutmittcimyeicheadaeaond cl ock generator for generating a
stabilized clock; and a controller for controlling both of the signal
processor and Thetr é&d tooseyol Ler the syetbmscontainhegf thet buffek BaMebat ed
fromthe first clock generator, and also for controlling the wite
controlIeW%ﬁ@t@mﬁ%%é?%vﬁlytﬁérsﬁa&QH%R&fY so as to achieve the shock

proof function, a boundary for the used clocks is formed
before/after the buffer RAM 5 along the signal stream.

Fig. 5 schematically ;epresents another conceptional
arrangement of the bresent 'invention.- This conceptional
arrangement is so constructed that the buffer RAM 5 and ﬁhe ECC-
RAM 3 shown in Fig. 4 are substituted by a single RAM 10 in an
integral form. In other words, an ECC area 1l0a and a_buffer
area 10b are prepared in this single RaM 10. With such a
structure, the data processing system may_be made_compact, or
manufactured within one chip.

A description will now be made of concrete arrangements,
aqcording to embodiments, containing the above-explained
conceptional structures as shown in Fig. 4 and Fig. 5.

2) Arrandement of Recording/Producing Apparatus

In Fig. 6, there 'is schematically shown an overall
arrangement of a record1ng/reproduc1ng apparatus accordlng to an-
embodlment of the present invention.

In Fig. 4, for example, audio data has been recorded on a
magneto-optical disk 11, and this magneﬁo—optical disk 11 is
rotatably driven by a spindle motor 12 during the recording and
rebroaucing operations (namely, fecording/reproduding
operations).

During the recording/reproducing operations, laser light is



‘clock fromthe second cl ock generator. Moreover, an encoder circuit,
according to a further aspect of the present invention, is featured by
conprising: a menory for tenporarily storing therein |nputted data; a wite
.controller for witing the inputted data into the nenory on the basis of a
firfst el ock corresponding to a stabil Imz)f‘e cl ock; 19 a read controller
fdr reading the data stored in the ne on the basis of a second cl ock
synchroni zed with a drive of a recording nmedium and a signal processor for
perform ng a predeterm ned signal process to the data read by the read
control | eildamihetkdsifromf anheptdeald Indagc k3 BRIt tESGRItAEt N TEsHHEL .
DRAW NGS For a better understanding of the present invention, reference is
made of aThet aptegahel@,@ad pk3 mﬂp@tlsehngadpmenolﬁmmmnmsphashéo heat

acconpanyi ng draw ngs, in which I s a schematic djagram for show ng
a cl ust er 8 £SGOTGRRY r"e"i"’tﬁ]%ﬁeo"%ntgedfiéﬁk 11 to the Curie "temperature

during the recording operatlon, and outputs laser light having a
relatlvely low level in order to detect the data from the
reflgction laser light dué to the magnetic Kern effect during
the reproducing operation. Turning ON/OFF of the laser output,

- and controlling of the'ou;put 1eveis are controlled by a system
controller 20;

As a laser output means, a laser diode, such an optical
system constructed of a polarizing beam spiitter and an
6bjective lens, and also a aetector for detecting the reflection
laser light are moﬁnted on the optical head 13. The objective
lens 13a is held by a two-shaft.mechanism 14 in such a manner
that this lens can be displaced along the radical direction of
the disk 11 and also along the approaching/separating direction
of the disk 11.

A magnetic head 16 is located opposite to the optical head
13 with sandwiching the disk 11. The magnetic head 16 is
operated to apply to the disk 11, a magnetic field modulated by
the data supplied during the recording operation.

The entire optical head 13 and the magnetic head 16 are
transportable along the radical direction of the disk 11 by a
thread mechanism 15. N .

The informatioh detected from the disk 11 by the

reproducing operation by the optical head 13 is supplied to the



Fig. 1Bis a schematic diagramfor indicating a data structure in which the
above-expl ai ned cluster unit is arranged by a plurality of sectors; Fig. 1C
is a diagram schematically representing a data structure of -a sound frane;
Fig. 1D is a schematic diagramindicating. that the above- nmentioned sound
frame ts constructed of the plural soum%éranes; Fig. 1E is a diagram
schematically showi ng a‘data structure of a sound group; Fig. 2 is a
schemati ¢ bl ock di agram of the conventional reproducing apparatus; Fig. 3
is a schematic bl ock diagram of the conventional recording apparatus,; Fig.

4 is a bl ogk ghpoipiescherat raal Ry aepleseati 1 perfofisMiher paiocRizge Nt
of a decoder. and an encoder, which constitute the present invention; Fig. 5

i s a bl ockcalagilameschient saablly eshodinfepmadeicatlersanedsan tencesdract a
according to a second enbodi nent of the present invention;
reproductlon RF signal, a tracking error signal, a focus error
signal, group information (absolute positional information EM—_
modulated on wobbled groups formed on disk’'1ll) and so on.

Thus, the extracted reproduction RF signal corresponds to a
so-terminatea "EFM signal", naﬁely a binary signal. This EFM
signal is supplied to an encoder and decoder unit 30. The
'traqking error signal and the focus error signal are furnished
to'a servo circuit 19, and the group information is supplied to

_an addr¢ss‘decoder 70.
The servo circuit 19 produces various sorts of servo drive
signals based upon the tracking error signal and the focus error
signal, ‘and also a track jump instruction, an access
iﬁstruction; and rotation speed detection information (CLV servo
signal), which are derived from a system controller 20
constructéd b& a microcomputer. The servo circuit 19 controls
- the 2-shaft mechanism 14 and the thread mechanism 15 so as to
perform the focus control and the tracking control. Also, the
servo circuit 19 controls the spindle motor 12 at constant
linear velocity.

| In the address. decoder 70, the gfoup information 1is
injected into.the PLL circuit to thereby produce the PLL groove
élock in synchronism with the disk'rotatioﬁ. The address-
‘decoder 70 detects the groove sync by employing the PLL gréove

clock, and also demodulates the groove address.



Fig. 6 schematic diagramillustrating an overall arrangenent accordi.ng to
the present invention; Fig. 7 is a schematic diagramfor show ng -a decoder
according to a first enbodi nent, which constitutes the present invention;
Fig. 8 is a schematic diagram for showi ng a decoder according to a second
enbodi rrent, which constitutes the prese?é invention, Fig. 9 is a schematic
di‘agram for showi ng an encoder according to a first enbodi nent, which
constitutes the present invention; and Fig. 10 is a schematic diagram for
showi ng an encoder according to a second .enbodi ment, which constitutes the
present i nvent Cbe. gPEPAE. EINOESOR RrheO R VRHR RRERERREE ERRODL sERd Svia
description will now be made of an enbodi nent of the present. invention,

Thi s enbodifemngodex{Gecednsc dunit 39 ctiPt ther syFteme SARLTANGEH t2%npl &Yed

o2 o BB BOHEhD2OPRLE A, S0 eSS TULER e
The descrit@_lté Ogr%bg beadPYSs! %otxlleegr%ri&wt%g Qigﬁéis used during the
recording operation. | '

The reproduction RF signal is _supplied to the.
encoder/decoder unit 30, so that the data decode and sub-code

~ are extracted, the address recorded as tﬁe data is extracted,
and the PLL data clock synchronized with the EFM'signal is
generated.

The sﬁb—code information and the address information are
.supplied to the system controller 20. |

‘With respect to the CLV servo control of the spindle motor,
the PLﬁ data clock is utilized during the reproducing operation,
whereas the PLL groove clock is employed during the recording
operation.

The reproduétion RF signal functioning as audio data is
processed by the encoder/decoder unit 30 in accordance with the
EFM demodulatien, the CIRC (Cross Interleaved Reed Solomon.
Coding) error correction, and the sector ‘decoding operation.
Thereafter, the processed signal is 6nce'wfitten into a buffer
RAM 27 by the memory controller 50. It should be noted that the
data is read from the disk 11 by the optical head 13, and also
the data is transferred.from the optical head 13 to the buffer
RAM 27 at speed of 1.41 Mbit/seé, and further these data reading

and data transferring operations are intermittently performed.



21 1. Conceptional Arrangenent of Magneto-optical disk Systemto which

Present Invention is applied. 2. Overal | Arrangenent  of
Recor di ng/ Reproduci ng Appar at us. - 3. Arrangenent of Decoder System 4.
Modi fied Arrangement of Decoder System. 5. Arrangenent of Encoder System

6. Mbdi fi ed Arrangement of Encoder Sygtyem 1) Conceptional Arrangenent of
Magnet Optical Disk Systemto which PreSéent Invention is applied A data
transfer systemof a magnet o-opti cal di sk systemaccording to an embodi nent
of the present invention is conceptionally arranged as shown in Fig. 4. An
EFM si gnal r eadhler offatae wmigitadn- dptiocatheli bl fifgrammawt 2gal i feakdd out
supplied froma terminal la of Fig. 4 to an encoder/decoder unit 2 during

t he repromhﬁnﬁﬁmmmratlGMCHrathammmgxmhduethdemnansfér apeed tdfe the

EFM denodul ated data is .stored into the ECC-RAM 3, an error correction is
per f or med TERFOuSEd: drtaceerrnre dher Misdses. camﬂ. e uits spRPldedateeanded

I n the encoder/ decoder unlé 2 is.witten_intg a buffer RAM5 by way of a

process-o | GATBY SSR1NG{ erpanding W@Hééeﬁﬂd?ﬁes%ﬂ \%‘%?'dé?h@f a&dPer)r y

ContrOIIer1gna1 which has been processed by the modified discrete cosine
transform to be compressed and recorded on the disk_iS'processed
in accordance with the inverse modified discrete cosine
transform. Then, the processed signal is converted into an
analog signal by a D/A-converter 23, and this analog signal is
sﬁpplied from an'outpgt terminal 24 to a predetermined amplifier
circuit unit in order to be reproduced. For example,  this
reproduced signal is outputted as analog audio signals for right
and left channels. | |

The data writing/reading_operations-into]ffom the buffer
RAM 27 are performed by designating the addresses by controlling
é'write pointer and a read pointer by a.memory controller 50.
As previously éxplained, the write pointer (write address) is
incremented. a; a timing of 1.41 Mbit/sec, whereas the read
pointer (read address) is incremented at a timing of 0.3
Mbit/sec. Since theré is a difference between the writing bit
rate and.the reading bit rate, a certain amount of data have
been stored within the buffer RAM 27. When a.complete capacity
of data have been stored within the buffer RAM 27, increment of
the write pointer is stopped and the data reading operadtion from
the disk 11 by the optical head 13 is also stopped. However,

since increment of the reading pointer is continuously



4, and is read out fromthe buffer RAM5 by way of a process operation by
an interface 4b provided on the audio conpressing, or audi o expandi ng side
thereof. The data read fromthe buffer RAMS is supplied to an
encoder/decoder unit 6 for audi o conpressing/expanding process so as to be -
audlo expanded. Then, 22 the inverse g?dlfled di screte cosine transform
is carried out to thIS data, so that 16-0BI't quantized digital audio data in
the sanpling formof 44.1 kHz is supplied to a terminal 9. During the
- recordi ng operatlon the digital audio data supplied to the termnal. 9 is
processedP@F formesbdithe @ ereutpubsisagn@ladst creprodunedudi thewnpasysi ng
or’ expandbﬁg encoder/decoder unit 6, so that an anmpunt of the processed

data is ¢ Hlﬁ9 approxi-mately 1/5. Then, the processed data is
witten into the buffer ess oper.ation of the audio
conpre55|ng ora'xﬁ?ﬁﬂ?nﬁoww%g?Faﬁﬁiﬁbt ré% W%éﬂ&nﬁthFFﬁﬁﬂPﬁe%ﬁﬁpfEPeRAM

5 via the AR 18" Mnd IR MNP b5l NhEHT 26 Whra ELARLR

read fromt I's processe enco er/ Sco

Qﬁé ?Leth%m&%ﬁkObfeQﬁ@ﬁ%ﬂ&f@&ehih!Qﬁ bbG%mEGchQBWtX preadtBImA8a2ELEY:
' amount at a certain time instant, both of the data readlng
operation'by the optical head 13. and increment of the-write.
pointér are restarted, so that the data is again stored into the
buffer RAM 27: |
As described above, since the audio signal is outputted
through the buffer RAM 27, even when the tracking operation by
the optical head is disturbed due'to, e.g., disturbances, and
-thus the continuous signal reproduction from the optical disk is
interrupted, the audio signal reproducing operation is not
interrupted. While the data is still stored in the buffer RAM,
for instance, the optical head is acéessea to the correct
tracking position in order to restart__the data reading
operation. As a consequence,. the operation can be continued
without giving any adverse influences to the audio éignal
reproduction. In other words, the shock proof function of the
recording/reproducing apparatus could be considerably improved.
On the other hand, when the recordlng operatlon is executed
to the disk 11, the recording 51gna1 (analog audio signal)’
supplied to the input terminal 26 is converted into digital data
'by an A/D converter 25, and thereafter, this digital data is

supplied to the audio compressing/expanding encoder/decoder unit



- EFM nodul ati ng operation, and then the processed data is supplied froma
termnal |b to a nagnetic head. It should be understood that the groove

i nformati on which has been previously recorded on the disk, and is_read
froman optical head during the recording operation is supplied froma
termndl la to a PLL system clock generating unit 7, In this enbodinent,
‘'t e clock produced in the PLL systemcl 88k generality unit 7 is enployed in
the processing systemdefined fromthe disk to the drive-sided interface
4a, whereas the clock produced fromthe master clock generality unit 8 is
used in tl€ prosesto systmmalfsade byf wam dfetlael duslico momgseissi oor peapassi on
sided interface 4b to the termnal 9 for 23 inputting/outputting
the data. (rRdifigdidiscrete rosiaesysansfedmtai ning the buffer RAM5 with a

relatively lar capaci t Q as tqQ achieve the shock proof function,_a
boundary for tﬁ‘g‘euse&'e(ﬂ%’éaénigs f Ik bERARTSFEECS t h@Ybuf £&ye RARUE HPong

e ool o g EHB AR BRI 7 Y SR0g gk el
into the buffer RAM 27.by-the memory controller 50, and is read
thefefrom at a préseledted timing, and then the read recording
data is supplied to the encéder/decoder unit 30. For instance,
at such a time instant when the data stored amount in the buffer

" RAM 27 becomes a preselected data amount exceeding 1 cluster;
the data is read out from.the buffer RAM, which will then be
transferred to the encoder/decoder unit 30.

In the encoder/decoder unit 30, such process operations as
the sector encoding, CIRC eﬁcoding (parity.adding), and_thé EFM
modulationh are carried out to this fecording audio daté, éné.
thereafter, the processed recqrding audio data is supplied to a
magnetic head drive circuit 17.

In response to the recording data (EFM signal) encoded, the
magnetic head drive ciréuiﬁ 17 supplies a magnetic head drive
'signal to a magnetic héad,16. In other wordsf the magnetic head
drive circuit 17 causes the magnetic'head 16 to apply either ﬁhe
N-pole field, or the S-pole field to the disk 11. At this time,
the system controller 20 fﬁrhishes a cdntrol signal to the
optical head by that éuch a laser light having a high recording

level is outputted from the optical head. As a consequence, the

audio data entered into the input-terminal 26 may be recorded on

the disk 11.



arrangenenf IS so cohstructed that the buffer RAM5 and the ECC- RAM 3

shown in Fig. 4 are substituted by a single RAM 10 in an integral form In
other words, an ECC area 10a and a buffer area 10b are prepared in this
si ngl e RAM 10. Wth such a structure, the data processing system nay be

made cOnpact, or manufactured within ongochip. A description wi Il now be
made of concrete arrangenents, according to enbodinents, contai ning the
above- expl ai ned conceptional structures as shown in Fig. 4 and Fig. 5 2)
Arrangement of Recording/Producing Apparatus In Fig. 6, thereis

. schemati cal | y $RokReanesosdany/sepunduaing appraratesr dkngisppavdusing21

appar atus ,accordi ng to an, enbodi nent of the present invention. In Fig. 4, '
ng exanplé&, %‘ﬁﬂ?bgaét a"%i’\‘a%hbéae‘rﬂ?]&%‘f d8@Isn GoRddRéPHsSopRndaloReEREION and
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perations, laser light is
' character infprmation recorded on the disk 11. The display unit
21 is constructed of, for instance, a liquid crystal display,
.whose operation is controlled by the system controller 20. |

Also, an operation unit 22 is provided on the
recording/réproducing apparatus, by'which the user executes
various operations. In the operation unit 22, there are
employed a recording key, a repfoducing'key, a stop key, an AMS

| (auto music scan) key, and a search key for user-operations.

A clock generéting unit 80 of the crystal oscillator system
is.eﬁplpyed so as to operate the system controllér 20 and the
like. The master clock MCK generated from the cloék generating
unit 80 is supplied to the sys;em controller 20 and also to
various circuit elements via this system controller 20.

When either the recording operation, or the reproducing
operation is performed with respect to the disk 11, the
ﬁanagement information, namely P;TOC (Premastered Table ofl
Content) and U-TOC (User Table of Céntent) recorded on the.disk
11 must be read out. The system contrcoller 20 discriminates an
address of 'an area to be recorded on the disk 11 from an address
of an area to bé reproduced on the basis of the above-described
management information. ' This management information is held in

the buffer RAM 27. As a result, a buffer area for storing the



“illumnated froman optical head 13 onto the rotated disk 11. The optical
head 13 outputs high power |aser light so as to heat the recording tracks
of the disk .11 to the Curie tenperature during the recording operation,
and outputs laser light having a relatively low level in order to detect
tQé.dafa fromthe reflection laser |ightg;due to the magnetic Kern effect
during the reproduci ng operation. Turning ON OFF of the |aser output, and
controlling of the output levels are controlled by a systemcontroller 20.
As a | aser output nmeans, a | aser diode, such an optical system constructed
of a pol agbgivegdesenibedirecording databj ert reprédursingndhtal,sand dnt acear
for detecting the reflection laser light are nounted on the optical head
13. The oBpP&ctstpsringh fhesmanagenentyinfoxmatsing tthexerhi are 13ubdividada

manner that this lens can displ aced al ong the radical direction of the
di sk 11 aﬁﬂdaﬁgg é?pﬁﬁet :éﬂbﬁﬁgb%?ng/separating:direction of the disk 11.
b et Tenduh S bEC g RIS LD AP Legle Pl S demens
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are transperigiéral opprdibod adicCathdi '@Ldk PN of WhEcH Skhdl fihdgement
information has been recorded when the disk 11 is loaded. The
read management information is stored in the buffer RAM 27, éo
that when the recording or reproducing operation is subsequeﬁtly '
performed to the disk 11,_this management information'may be
referred. | |

As is known, U-TOC is edited to be rewritten in connection
ﬁiﬁh the data recofding_ operation and the data erasing
opefation.. The systém éontroller 20 executes this editing
process to the U-TOC information sﬁored in the buffer RAM 27
every time the recording operation aﬁd the erasing operation is
performed. 1In response to this rewriting operétion, the U-TOC
area of the disk 11l may be rewritten at a preselected timing.

3) Ar;anggm' ent of Decoder Sy:st;gm-

In Fig. 7, the:e is shown a detailed block diagram of a
decoder system functioning during the reproducing operation,
employed in the above-described recording/reproducing apparatus.

| That is, Fig. 7 répresents detailed arrangements of the
encoder/decoder unit 30, the memory contéollerISO, and the audio
cbmpressing/expanding encoder/decoder unit 60 among the overall

arrangement of Fig. 6.



“thread nechanism 15. The information detected from .the disk 11 by
the reproduci ng operation by the optical head 13 is supplied to the 25
RF anplifier 18. The RF anplifier 18 perforns the process to calculate the

. supplied information so as to extract a reproduction RF signal, a
tracking error signal, a focus error signal, group information (absolute
positional information FM nodul ated on bbl ed groups forned on disk 11)
and so on. Thus, the extracted reproduction RF signal corresponds to a
so-term nated "EFM signal ", nanely a binary signal. This EFM signal is
.supplied to anzencothe arrbuetodetwmnl 3@lemehest r doidhwdedr orirsj ghhle and
the focus error signal are furnished to a servg circuit 19, and the group
i nf or mat i @ndadensigcedey ounhtaddr &% BiEodbr withiph&herdecefrEusy stem

produces various, sorts of servo drive signals $ase up t he %rgckan error
si gnal ancfheve f dRu§igrr o SHRPEE, 25Kd 3R SFFY PFGR efuﬁg'i fst Pt itGMReh

cccess I NSLESELLORe 0 TRLALE SB5ed Hshathian LILSET o1 o st
| detecting unit 34, a terminal 35, a data bus 36, an ECC-RAM 37,
an ECC decodér_38,-a base_counﬁer 39, an address generétor 40,

and a data read interface 41.

" As, the. constructural elements contained in the memory
controller 50, there are a sector decodér 51, a data bus 52, a
priority encoder 53, an address generator 54, a controller
interface 55, and a timing generator 56. |

Furthermore, as the structural elements ingiuded in the
audio compreésing/expanding encoder/decoder unit 60, there is an
audio compressing decoder 61.

A description will now be made of such a decoder system.

- During the reproducing‘opefation, while the disk 11 is
rotated by the spindle motor 12 at a constant linear wvelocity,
tﬁe laser light is iliuminated onto the disk from the optical
head 13. .

The optical head 13 outputs the feflection_light detecting
signal from the disk 11 to the RF amplifier 18, and the RF
amplifier 18 extracts the reproduction RF signal from the
reflection light detection signal. The digitalized reprodugtion
RF signal is a so-called "EFM signal" which corresponds to the
reproduced data from the disk 11.

This EFM signal is supplied to the EFM decoder 31, the PLL



“constructed by a microconputer. The servo circuit 19 controls the 2-shaft
mechani sm 14 and the thread nechanism 15 so as to performthe focus control
and the tracking control. Also, the servo circuit 19 controls the spindle
motor 12 at constant linear velocity. In the address. decoder 70, the group
|nforrrat|on is injected into the PLL cu;itﬂ'rt to thereby produce the PLL
groove clock in synchronismwth the dis ot ati on. The address decoder
70 detects the groove sync by enploying the PLL groove clock, and al so
denodul ates the groove address. . 26 The groove sync and the groove

addr ess areimingigsheratiox 8Re amddder /RRCeyer detecBing curite 38ystem
controller 20. It should be noted that the PLL aroove cl ock, the groove
sync, and the gF®vEFMddwe ééFFGEEEQd utrk;ts@)?na stesss dur$Sypct mattern

recording o atiog The reprodyctjion RF signal _is supplied to the
encoder/de‘ﬁgﬁé?' r'F?’lES%F Ms§igRal tHermtt a d%man&‘gﬂ@gco@%nﬁFémr 32
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outputs is injected 1nto_the PLL circuit .to produce a PLL data
clock PLCK. This PLL data clock PLCK is synchronized with the
rotation of the aisk 11, and therefore is such a clock
containing the rotation jitter component of the disk 11.

Furthermore, the PLL timing generator 32 generates various
sorts of timing signals based upon the PLL data clock PLCK and
the EFM sync. A

The EFM decoder 31.performs the EFM demodulating process
with employment of the PLL data clock PLCK, .and transfers to
EFM—deﬁodulated data to a data bus 36. The_sub—codelinformation
is extracted from the EFM-moduléted data by a sub—codg detecting
unit 34, and then is:supplied from the terminal 35 to the system
controller 20 |

The data which has been EFM—demodulated and transferred to
thé data bus 36 is_written into the ECC—RAM 37. For this data
writing.operation, a read, or.write frame clock RWFCK is
generated from the PLL timing generator 32 in.response to the
PLL data ciock PLCK, and ié counted by the base counter 39. The
address generating operation in the address génerator 40 is
controlled by the PLL timing generator 32 ‘to thereby produce én

interleave, or scramble effect address.

Tﬁen, the EFM—dembdulated data is written into the ECC-RAM



-'generated. The sub-code information and the address information are
-supplied to the systemcontroller 20. Wth respect to the CLV servo control
of the spindle notor, the PLL data clock is utilized during the reproducing
operation, whereas the PLL groove clock is enployed during the recording
operation. The reproduction RF signal- fugit loning as audio data is
processed by the encoder/decoder unit 30~1'n accordance with the EFM

denodul ation, the CIRC (Cross Interl eaved Reed Sol onon Codi ng) error
correction, and the sector decoding operation. Thereafter, the processed
signal is3@nst arc¢extain mhase iffieg ReAEE 7cdyntidie viaduesr)y mepaged| ber the. |t
shoul d be noted that the data is read fromthe disk 11 by the optical head
13, and aFsadt B @erifs stxamsseieeledRWFEK bPreedplupenl Yheadvuire cadReessf f er
RAM 27 at speed o .41 it/sec, and further these data reading and data
t r ansf er r PRESEPEFALF AR aOfrersi SERFEASPHEY or ned. 27 The data

witten into the ffer.,RAM 27.is,.[e ut, therefromat .su a.tim t hat
the transfer sggegﬂgfogﬁgrh%and, tﬁeagcg &eco&er §Q-reads Eﬁe data Egom

the ECC-RAM 37 to perform the deinterleave, or error correcting
process. The reading operation from this ECC-RAM 37 is'élso
managed by the read, or write frame clock RWFCK. In other words,
the read command is issged by the-ECC decoder 38 at a phase
timing (base counter value) different from the phase timing for
‘the writing operation by the read, or write frame clock RWFéK.
The daté is read from the ECC-RAM 37.based on the read address
generated from the address generator 40.

The data Dt error-corrected by the ECC decoder. 38 is
traﬁsferred via the data bus 36 from the dété read interface
unit 41 to the sector decoder 51 at a certain timing_(base
counte: value) mapaged also by the read/write frame clock RWFCK.
Also, the discrimination information C2PO uéed when no error
correction is carried out is transferred.

Furthermore, a bit cldc]; BCK and an .LR .clock LRCK
synchronized with the data Dt is éupplied from the timing
generator 32 to the ‘sector decoder 51. That is, the sector
decoder 51 is also operated in response to the PLIL data clock.

In the sector decoder 51, a so-called "CD-ROM fbrmat" is
decoded and the decoded format is ﬁransfefred to a data bus 52.

The data read and write operations to the buffer RAM 27 are .

carried out on the basis of the demand selection by the priority .



‘reproduced data becones 0.3 Mit/sec, and then is supplied to an audio
conpr essi ng/ expandi ng encoder/decoder 60. Then, the audio signal which has
been processed by the nodified discrete cosine transformto be conpressed
and recorded on the disk is processed in accordance with the inverse

nodi fi€d discrete cosine transform Then, the processed signal is
converted into an anal og signal by a D/A converter 23, and this analog
signal is supplied froman output terminal 24 to a predeterm ned anplifier
ci.rcuit unit in order to be reproduced. For - exanpl e, this reproduced

si gnal isepgegdert 88 andatheogdduése gegeabhtiénrbyi ghe addréesstgehenatds.
The data WWItIn /readlng operations-into/fromthe buffer RAM 27 are

per f or ned>8y d |E§1?ﬁéthd€né§§@§ §9rC§hPquHQ%JQ?WMQQQE¥%Ih$%¢e@nd a
read poi nter
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readi ng operation fromthe disk 11 by the optical head 13 is al so stopped.
However, transfer rate at which the data is written into the buffer RAM
27 is higher than the data transfer rate at which the data is
read out from the buffer RAM 27, normally, the priority encoder
53 selects.the write command issued from the sector decoder 51,
or the read commandlissued form the audio compression.decoder 61
in order to adjust a difference between. the data transfer rates.
~After the data transferred from the séctor decoder 51 to
the data bus 52 has been written into the buffer RAM 27, this
data is read in response to the fead demand issued from audio
compression decoder 61, and then is supplied via the data bus 52
~ to the audio compression decoder 61.

It should be understood that the operatlons subsequent to
the data reading operatlon from the buffer RAM 27 are carried
out . under timing control by the timing generator 56 in
synchronism with the maéter clock MCK.

In the audio coﬁpression decoder 61, the Inverse Modified-
Discrete Cosine Transform audio compressing process is carried
out to the read data, so that this read data is transformed into

such digital data with 16-bit quantizing bits and the sampling

freqﬁency of 44.1 kHzL This digital data is D/A-converted by a



since increment of the reading pointer is continuously 28 perforned, the
audi o output signal is reproduced without any interruption. Assum ng now
that only the data reading operation . fromthe buffer RAM 27 is continuously
executed and the data storage anmount of the buffer RAM 27 becones bel ow a
predet®&rm ned data anpbunt at a certain t3ge instant, both of the data
readi ng operation by the optical head 13 and increnent of the wite pointer
are restarted, so that the data is again stored into the buffer RAM 27: As
descri bed above, since the audio signal is outputted through the buffer RAM
27, even e tbaveraeki g3 opAtat i ANalbg efignedl wiehchi widilst tiéed kdue
to, e.g., disturbances, and thus the continuous signal reproduction from
t he opti cadutiuditeds frnmethapteduingdie 24udisoasrgpudduegt aiiiongigpedation i s
not interrupted. Wiile the data is still stored in the buffer RAM for,
i nstance, the ofti &b neasei £fackbssapraqfienesystescta¢FaEling peri thd® in
I

order to resta t he data readi ng operation. As a copnsequepce,. the
operati on %‘é?f"f)’é“%rbtn'ti dprocesg oBerations executed u t?. the data is

written into the buffer RAM 28 are carried ouf on the basis of
the PLL data clock-PLCK, whereas the process operations afte;
the data is read from the buffer RAM 28 are carried out on the
basis of master clock'MCK.

That is to say, the process operations up to the EFM
decoding, the deinterleaving, the error correcting, the data
transfer, the sector decoding, and the daﬁa writing into the
buffer RAM 27 correspond to the signal processing operation in -
synchronism with the rotation of the disk 11.. As a result, in
this proceésiﬁg system, as long as the PLL. circuit within the
PLL timing generator 32 is locked, this processing system can be
completely free from jitter components. No idea to employ the
jitter margin is required. | |

As a consequence, a so-called "jitter mafgin aréa" is
.required in the ECC-RAM 37. Furthermore, only the slot is
allocated with respect to.the read/write accesses to the ECC-RAM
37, and no adjustmen% is needed by considering the jitter
compénent, S0 that'a simpler'control can be achieved. In other
woxds, as.apparent from the éomparison’result with Fig. 2, the
priority encoder for accessing to the ECC-RAM 37 is no longer
required. Also, two independent base counters are not required

to the write control-and the fead control, but only one base



“wi thout giving -any adverse influences to the audio signal reproduction. 1In
ot her words, the shock proof function of the recording/reproducing
apparatus could be considerably inproved. On the other hand, when the
recording operation is executed to the disk 11, the recording signal
(anal ofy audio signal) supplied to the | npput terminal 26 is converted into
digital data by an A/D converter 25, and thereafter, this digital data is
supplied to the audi o conpressi ng/ expandi ng encoder/ decoder unit 29 60
so as to be processed by way of the audio conpression process (nodified

di screte ceynkert3nt$ oreguirkids recordi ng data conpressed by the audio

conpressing/ex&andlng encoder/ decoder unit 60 is once witten into the
buf fer RAM 27 el srepmbodinait ol the Iwundary soetwelen hshef rtove acleck

presel ect ed |n1n and thep the read recording data is supplied to the
encoder / d8¥EFEM qr?ﬁfp?ﬁégiﬁgt§ﬁ€ b%ﬁf%ﬁmﬁﬂﬁ t%e | IR t BB dat a
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then be t@ﬁﬁ%éeﬁhﬁ%ﬂﬁﬁfrﬁéEHEH%EV&cgﬁgxgﬁoéﬁ“ﬂrégk'function. There is
substantially no adverse.influence by fhe'jitter between these
two cléck systems. . In other words, there is substantially no

~ adverse inflﬁence by.the,jitter on the time base caused by the
rotational fluctuations of the disk 11.

Since ;he adverse influence of'the-jitter betwéen the
different clocks need not-be reflected to the CLV servo system,
no longef such a CLV processor 114 as shown in Fig. 2 is
employed. Furthermore, as the operation of the CLV servo
system, the wide CLV servo range for the rotation of ﬁhe spindle
motor 12 is not required, but if the error is present within the
locking range of the PLL circuit, then.such a system capablé of
allowing the constant deviation can be realized.. As a
consequenée, phére is no need_to increase the servo gain or to
widehn the servo range by taking account of the advérse influence

by the jitter component, and'therefore, the power saving can be

achieved.
4) Modified Arrangement of Decoder System

Fig. 8 schematiéally shows a modified arrangement of a
decoder system. It should be'noﬁed that the same_referencé.'
numerals shown in Fig. 7 will be employed as those for denoting

the same circuit components of this modification, and



In the encoder/decoder unit 30, such process operations as the sector
encodi ng, CIRC encoding (parity adding), and the EFM nodul ation are carried
out to this recording audio data, and thereafter, the processed recording
audio data is supplied to a magnetic head drive circuit 17. In response to
the retordi ng data (EFM signal) encoded,3éhe magneti c head drive circuit 17
supplies a magnetic head drive signal to a magnetic head 16. In other
wor ds, the magnetic head drive circuit 17 causes the magnetic head 16 to
apply either the N-pole field, or the S-pole field to the disk 11. At this
tinme, theezpharatiand riidmof2@reuomitbed. a control signal to the optica
~head by that such a laser light having a high recording level is outputted
fromthe opticdh bbhs medificatisaquenBaM 2Rela oMl ﬁ@@ﬁeBAthé the
i nput termnal 26 may_be recorded on the disk

record|ngFPéEFSHE&PﬁngpEQWHﬁﬂéngatH?sEFSyRﬁ%|%71 MitR EP%VPHEHeﬁhFéH 27
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Infornatlagb for storing therein data used to realize a shock proof
function, and an ECC-RAM area 28a used in the ECC process.

-An address to the RAM 28 is generated from the address’
generator 40 in correspondence with the ECC-RAM area 28a, and
also 1is generated from tﬁe address _geherator 54 in
correspondence with the buffer RAM area 28b. Then,_an acéess
address is selected by an address selecting unit 44 under
control of thé PLL timing generator 32 for ﬁhe PLL data clock
system and the timing generatér 56 for the master.clock system,
and then the.selected access address is supplied to the RAM 28.

With such an arrangement, -since the RAM 28 is equipped with
the data buffer function and the ECC data holding function, it
is possible to reduce the memory chips with respect to the
circuit packaging. Also, the encoder/decoder unit 30, the
memory controller 50, and the audio compressing/expanding
engoder/decoder 60 shown in Fig._6 are preferably manufactured
in one chip. |

In particular, in the arrangement explained in Fig. 7, only
one priority encoder for the RAM accessing operation is requifed
in the processing system. From this point of view, poth of the
ECC RAM area 28a and the buffer RAM area 28b may be easily

combined in an integral form as illustrated in Fig. 8,



character information recorded on the disk 11. The display unit 21 is
constructed of, for instance, a liquid crystal display, whose operation is
controlled by the systemcontroller 20. Also, an operation wunit 22 1is
provided on the recording/reproducing apparatus, by which the user
execut®s various operations. In the opgéatlon unit 22, there are
enpl oyed a recordi ng key, a reproducing a stop key, an AMS (auto nusic
scan) key, and a search key for user operations. A clock generating unit 80
of the crystal oscill at or system is enployed so as to operate-the system
control | er5R0 Znudnden baps t3usteimock MCK generated from-the cl ock
generating unit 80 is supplled to the systentcontroller 20 and also to
various circui tNexensntdesdriptiion widienowohernaderofthavencadah aystien
recordi ng operation, or the reproducing, operatlon is performed with respect
to the di sRPe¥ablee AWEEBSFent LR or ARG VRS LRS! PPRIREL OPr end®t er &
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area for storing the

eneoder/decoder unit 30, the memory controller 50, the audio

compréssing/expanding encoder/decoder 60, and the address
decoder 70 among the errangements of Fig. 6.

As the constructural elements 'contaihed in the
encoder/decoder unit 30 of Fig. 6 in the encoder system shown in
Flg 9, there are prov1ded the data bus 36, the ECC-RAM 37, the
address generator 40, the tlmlng generator 42, the data read
interface 43, the ECC encoder 45, and the EFM encoder 46.

Also, as the constructﬁral elements contained in thelremgte.
controlier 50, there are émpioyed the daté bus 52, the address
generator 54, the controller interface 55, and the seetor
encoder 57.

Furthermore, as the ‘structural elements contained in the
audio compressing/expanding ehcoder/decoder ﬁnit 60, there is
provided the éudio compression encoder 62.

As the structural elements included in the address decoder
70, there are employed a groove PLL circuit 71;.a grOOQe sync

. detecting unit 72, and a groove address decoder 73.
Operations of such an encoder system will now be explained.

During the recording operation, an audio signal entered



31 above-described recording data, or reproducing data, and an area for

‘storing the managenent information thereof are subdivided and set in the
buf fer RAM 27. Then, the systemcontroller 20 reads the managenent
informati on by reproducing the recording track at the innernost peripheral
porti oh of the disk, on which the managgnent information has been

. recorded when the disk 11 is |oaded. The read managenent information is
"stored in the buffer RAM 27, so that when the recordi ng or reproducing

operation is subsequently perforned to the disk 11, this managenent -
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I n connecti,on with_the data recordi ng operation and the data erasin
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- The audio-compressed data is written vie the data bus 52
into the buffer RAM 27 in respoﬁse to the write command issued
froﬁ' the audio 'compressing encoder 132, The read/write
addresses to the buffer RAM 27 are generated by the address
generator 54 based upon the control of the timing generator 42
and the control by the system controller 20 via the controller
interface 55.

In this_embodiment; the A/D conversion by the A/D converter

_'25; fhe audio compression encoding operation‘by the audio

compreesion encoder 62, and the write operation to the buffer

RAM 27 are carried out in response to the master clock MCK
generated from the ciock generating unit 80.

During the recording operation, an amount of_data stored in
the buffer RaAM 27 reaches a predetermined amount eXceed%ng 1
cluster,.data is read from the buffer RAM 27 and the data-is
transferred to a sector encoder 57.

In the sector encoder 57, the encode proeess in the sector
form is carried out by using the bit clock BCK and the LR clock
LRCK supplied from the timing generator 42, and then the eﬁcoded
data is transferred to the data write ihperface.43. The data

transferred to the data write interface 43 is written via a data



decoder system functioning during the reproduci ng operation, enployed in

t he above-described recordi ng/reproducing apparatus. That is, Fig. 7
represents detail ed arrangenents of the encoder/decoder unit 30, the nenory
controller 50, and the audi o conpressing/ expandi ng encoder/decoder unit 60
arong *t he overal | arrangement of Fig. 6. 43 32 As the constructural
efenments included in the encoder/decoder unit 30 of Fig. 6 within the’
~decoder systemshown in Fig. 7, there are an EFM decoder 31, a PLL tining
generator 32, an EFM sync detecting unit 33, a sub-code detecting unit 34,
a termn nafbuds36aidte atlye sEFHRAM 3FCC- RAM 37, an ECC decoder 38, a base
counter 39, an address generator 40, and a data read interface 41, As the.

constructural & &fAR/YTds® AHEESS thethre IS ROht3 b1 1erogperahedefare a
sector dec der(g%%%ggdata bus 52, a riorit%Pencode
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: The ECC encoder 45 reads the data stored in the-ECC—RAM 37

to be processed by adding the parity bit thereto. _
| The data which has Eeen processed in the.ECC encoder 45 is
transferred to the EFM encoder 46 in order to be EFM—moduiated
(eight—tb—four;een modulétion). This EFM signal is sent to the
magnetic head drive circuit 17, and then the magnetic head 16
applies a magnetic field:to the disk 11 in response to the EFM

signal. ' | .

During such a recording operation, in the rotation control
system of the disk 11, the various process operations are
performed on the basis of the clock produced by'employing the
PLL circuit in synchronism with the rotation of the disk 11.

Laser is illﬁminated onto the disk 11 rotated by a spindle.
motor 12 by an optical head 13, and reflect;on light information
is supplied to an RF amplifier 18.

| In a recordable magneto-optical disk, thelrecording tracks
have been_previously formed by way of so-called "groove'.
Moreover, the absolute positional information (address
‘information) is wobbled on this groove (namely, wobbling
procesé) in accordance with the FM modulating process with

employment of the carrier of 22.0 £ 1 kHz. In the RF amplifier

18, such FM-modulated group information GFM is extracted. This



audi o conpressing decoder 61. A description will now be nade of such a

- decoder system During the reproducing operation, while the disk 11 is
rotated by the spindle notor 12 at a constant |inear velocity, the laser
light is illumnated onto the disk fromthe optical head 13. The opti cal
head 18 outputs the reflection I|ight detggting signal fromthe disk 11 to
the RF anplifier 18, and the RF anplifier 18 extracts .the reproduction RF
signal fromthe reflection |ight detection signal. The digitalized
reproduction RF signal is a so-called "EFM signal" which corresponds to the
r epr oducegrosve ﬁn@mrmheldnsGFM11sThuppEEhﬂstgnalgrgogapBLLedlrgunhe7EFM
decoder 31, the PLL 33 tlnln% gener at or and _t he .EFM sync  det ecti ng
unit 33. Fiee them §yr?é'1d@‘tr@@f"en§ @Rkt CSE ast eef@éuseéyhe SYPEBERMSEN WA thhe

EFM si gnal__f.r ane. PLL t,imn enerator 32 detects an edge of the EFM
si gnal , ﬁ@thgﬁ°?ﬁ?sl %@ﬁ@%&& f%ypoutputs is injected into the PLL

circuit to pro 68 dddve A ASh OO El 10 Subbh 148" 312U BLEE k§ne

-synchroni zed w
detecting unit 72 by which a sync detection is performed with

employment of the PLL groove glock GCK. In a groove address

decoder 73, an address dééoding process is executed with

employment of the.PLL groove clock GCK, so that the groove-
address information is_demodulated. Both of the groove sync and

the'groove addreés are supplied to the system controller 20.

In the case, both of the PLL groove clock GCK and the
grooVé sync are supplied to the timing generator 42. The.timing
generator 42 is so arranged as to be operable while using the.
PLL groove clock GCK as the reference clock.

.As a résult, in the prbcess system defined from the data
reading operation from the buffer RAﬁ 27 to the magnetic_head
16, the operations are carried out on the basis of the PLL
groove clock GCK produced in.synchronism with the rotation of
the disk 11.

As expiained.before, in.the éasé of tﬁe encodér system
according to this embodiment, the process operations up to the
data writing operation into the buffer RAM 28 are performed in
respénse to the master c;ock MCK, whereas the process operations

'afte; the data reading operation from the.buffer RAM 28 are
carried out on thg baéis of the PLL groove clock GCK.

In other words, the various process operations such as the



“rotation of the disk 11, and therefore is such a clock cont ai ni ng the
rotation jitter conponent of the disk 11. Furthernore, the PLL tim ng
generator 32 generates various sorts of timng signals based upon the PLL
data clock PLCK and the EFM sync. The EFM decoder 31 performs the EFM
denpduf ating process with enpl oynent of ghe PLL data clock PLCK, and
transfers to EFM denodul ated data to a data bus 36. . The sub-code
information is extracted fromthe EFM nodul ated data by a sub-code
detecting unit 34, and then is supplied fromthe termnal 35 to the system
control | efafs. rRRALRA acrRrakiras EhRt durtrE aRBY & t Ehesfseeart o
t he dat.a bus 36 Is witten into the ECC-RAM 37. For this data wijting,
oper at i on®PGOPLEE, BPTHF 1R RAEIA0 FARAEEK PREFRR:PR: cbilErBRT RS Y
timng gepgrator 32 i.n response tqQ the PLL data clock BLC nd is counted
by the baBaCehiRPar S THECAAGPYIBITRTTT R opBPet iORE | FF P iR vAL
gener at or LeipANGELY gk bé"#%fl Pg#: LLELPE, 960858 Enn?’z.lI ! O VU £ sm
produce aﬁégﬁte%ﬁeavez or scr% e ?ecggag%regs. #ﬁen,; e
EFM denodwh gheghdakdracioh i £ &¥hd MidK N8 FCasRAMresult, in this process
system, as 1ong_as the PLL circuit within the groove PLL circuit
71 is locked, the encoding system is cthletely free from the
jittet problem. |
AlSo,'since the adverse influences by the jitter components
between both of the clocks, namely the frequency/phase error
combonents between the master clock MCK and the PLL groove clock
GCK need not be reflected to the CLV servo system, no longer,
such a CLV processor 114 as shown in Fig. 3 is employed.
Furthermore, as the operation of the CLV servo system, the wide
CLV servo range for the rotation of the spindle motor 12 is not
required, but if the error is present within the locking range
'pf the PLL circuit, then such a system capable of allowing the
constant deviation can be realiied. As a consequence, there is
no need to increase the servo gain or to widen the servo range .
by-taking account of the adverse influence by the jitter
component, and therefore, the power saving can be.achieved.
6) Modifi . o 'c t
Fig. 10 schematically shows a modified arrangement of an
encoder system. It should be noted that the same reference

ngmerale shown in Fig. 9 will be employed as those for denoting

the same circuit components of this modification, and



"34 37 at a certain phase tinmng (base counter value) nmanaged by the read or
wite franme cl ock RAWFCK based upon the wite address generated fromthe
address generator 40. On the other hand, the ECC decoder 38 reads the data
fromthe ECC-RAM 37 to performthe deinterleave, or error correcting
process. The reading operation fromthig,ECC-RAM 37 is al so managed by the
read, or wite frame clock RWCK. In other words, the read conmmand i's

i ssued by the ECC decoder 38 at a phase tim'ng (base counter val ue)
different fromthe phase timng for the witing operation by the read, or
wite frafPtIRRILRArERereRE akeomktteshd from t he ECC- RAM 37 based on the -

read address gener,ated fr., t he address generator _40. The data Dt .
error-correct e by tH& 1gataaBr émg?é]%%ﬁéﬁléye?i'a Thes B2Y 28 sise
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correction is carried out is transf Fu ernore, a bit ¢

an LR cl op8bLRGK syreimyi Rereihh ddte dadéd Diol Seatild €4 Ehewxt Ra-dd i ng
generator 32 to the sector decoder 51. That is, the sector decoder 51 is
al so oper foection; eapgbane ECQ-RAM &£tda 80 wdedChn the ECC process.

An address to thé RAM 28 1is genérated'from the address
generator.40 in correspondence with the ECC-RAM area‘28a, and
also is generated from the address generator 54 in
correspondence with the buffer RAM area 28b. Then, an acceés
anress is selected by an address ééledting unit 44 under
control of the PLL timing generator 42 for the PLL groove clock
.system and of the system controller 20 and then the selected
access address is supplied to the RAM 28.

With éuéh an arrangement, since the RAM 28 is equipped with
the data buffer function and the ECC data holding'function,,it
is possible to reduce the memory chips with respect to. the
circuit packaging. Algo, as shown in Fig. 6, the
encoder/decoder unit 30, the memory controller 50, and the audio
cbmpressing/expanding enéoder/deéoder unit 60 and the address
decoder 70 are preferably manufactured in one chip.

It should be understobd that although the above—describéd
embodiments have described that the present invention has been
applied to the nmgneto;optical disk recording/reproducing
apparatus, the present invention may be alternatively applied to

a CD player and a DAT player, which are equipped with a buffer



In the sector decoder 51, a so-called "CD-ROM format" is decoded and the .
decoded format is transferred to a data bus 52. The data read and wite
operations to the buffer RAM 27 are carried out on the basis of the demand
sel ection by the priority 35 encoder 53 and the address generation by
the address generator 54. To the priori &9 encoder 53, the wite comuand is
‘issued fromthe sector decoder 51, the read conmand is issued fromthe
audi o conpressi on decoder 61, and either the wite conmand, or the read
command is _issued fromthe sYsten1controIIer 20 via the control interface
55.  As pR&Y ygery texpl apnealledntehedle REAQf "t famstden: at dnapankienlete
data is wiitten into the buffer RAM 27 is, higher than the data transfer
rate at whiic htetf%ec%%? a°§s a £RH BRCIM MFYHRI bBPf EPRREREI PRado A8 oLt Re
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decoder 51, or the read Ttomand issue e
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demand i ssued from audi o
the adverse influence of the jitter problem. Since the
operations up to the data writing operation to the buffer RAM
are performgd in syhchronism with the PLL system, no care should
be taken.to the .jitter adversg influence. Accordingly, fbr
insténée, the write timing to the buffer RAM and the like may be
. readily produced in accordahce with, for instance, a sub-code.
As previously described, in the reproducing apparatus and
the deqoder circuit, according to the present invention, the PLL
system clock.is used in the system defined from thé recording .
medium up to the data writing operation into the buffer RAM,
whereas the clock of the crystal oscillatbr sYstem is émployea
in the system defined by the data reading operation from the
. buffer RAM. As a consequencé, as long as the PLL lqu is
maintained within the decéde means and the write control means,
the system can be free from the.jitter problem, and also the
jitter margin,afea is no longér required iﬁ thelmemory used to
the decoding process. Furthermoré, with respect to the access
control to the memory used to the decoding process, neither tﬁe
priority encoder and othgr-circuit portions as thé managing
mgans for the adverse influence of the jitter, ﬁor'the'éLV

,processor circuit for reflecting the adverse influence of the



conpressi on decoder 61, and then is supplied via the data bus 52 to the
audi o conpression decoder 61. It should be understood that the operations
subsequent to the data reading operation fromthe buffer RAM 27 are carried
out under timng control by the tim ng generator 56 in synchronismwth the

-~

nmester“clock MCK. In the audio conpressigg decoder 61, the Inverse
Modi fi ed- Discrete Cosine Transform audi 0 conpressing process is carried
out to the read data, so that this read data is transforned i nto such
digital data with 16-bit quantizing bits and the sanpling frequency of -44.1
kHz. Thi sJaF§Prakodelie yatayianc sevupt svisbem are reguibradconverter 23 into an
anal og si gnal ﬁ%ich wll then be outputted fromthe termnal 24 as a

reproduced audf§ &PERIERY FRMR hR%e of 2¢he- dBLOG¥ETEJ e R Tackisr dNAYOrY
nto the BIPROrORRNESRt: SHe ARGt TAPITP 06 B { hEePlolabfs: Pick
o S588, LHE BE0GS SQRRily OBR,AELED LR M\ RS QB o
' There are such advantages that the overall circuit arrangement
could_be greatly simplified, and the circuit arrangements
defined by the data reading circuit from the buffer RAM could be
readily manufactured in a single chip.

As to the adverse influence of the jitter occurred between
the different clock systems, this adverse influence may be
covered or suppréssed by the buffer RAM having a' relatively
large memory space. Since the decoder system is free from the
jitter prpblem, such a system capable of allowing the constant

: aeviation can be built in the rotation serﬁo system. Thus, the
.servo gain/servo range can be reducéd. As a résult, substantial
power saving can be realized.

Also, in the recording abparatus and the encoder circuit,
according to the present invention the clock of the crystal
oscillator system is employed in the system defined from the
input to the data'writing operation to the buffér RAM, whereaé
the clock of the-PLL system is used in the system defined from
the data reading operation from the buffer RAM up to the data
writing operation into the recording Medium. As a consequence,
as iong as the PLL lock is maintained in the read control‘ﬁeans _
and the encoding means, the system is free from the jittér.

Thus, the stable encoding operation could be improved, and such

=

~



" That is to say, the process operations up to the EFM decodi ng, the
deinterleaving, the error correcting, the data transfer, the sector .
‘decoding, and the data witing into the buffer RAM 27 correspond to the
si gnal processing operation in synchronlsnrmnth the rotation of the disk
.11, As*a result, in this processing syst as long as the PLL circuit ,
within the PLL tlnlng generator 32 is |ocked, this processing systemcan be "’
conpletely free fromjitter conponents. No idea to enploy the jitter mar gi n
is required. As a consequence, a so-called "jitter margin area” is required
in the ECE RANI Brocesgort at¥ewite, fominefilectingt the adverseednflvAnFespect
to the, read/ w.ite accesses to the ECC-RAM 37, and,no adjustnent is, negded

by con5|d§PFnQ1Fﬁ§?|FPtéPeCSRﬁéﬁéﬁP S§5V9h5¥55¢§|hilﬁ? 8REeH| reguiped:
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control and the read con ase count er 9 I's
required. the different clock systems, this adverse influence may be

covered or suppressed by thé.buffer RAM héving a relatively
large memory space. Since the encoder system is free from the
jitter probiem, such a system capable of allowing the constant
deviation can be built in the rotation servo system. Therefore,
the servo gain/servo range can be reduced. As a consequence,’

‘substantial power saving can be realized.



In this enbodi ment, the boundary between the two cl ock systens corresponds
to the buffer RAM 123. Oiginally, the buffer RAM 123 owns a relatively
| arge nmenory capacity such as 4 Mits in order to achieve the shock proof
function. There is substantially no adverse influence by the jitter between
these two clock systens. In other wordsggthere is substantially no adverse
I nfl uence by the jitter on the tine base caused by the rotational
fluctuations of the disk 11. Since the adverse influence of the jitter
between the different clocks need not be reflected to the CLV servo system

no | ongerWhakhis claimedodessor 114 as shown in Fig. 2 is enpl oyed.

Furthernore, as the operation of the CLV servo system the wide CLV servo
range forlthe &orepraduaing appspahds ecompmwisit®:i s not required, but if the
error is present within the |ocking range of the PLL circuit, then such a
syst em capabl eFBPrAFREIRF gMERBS. SR3t Hinadiag Rubbrdeba Bromed inesprding -

consequenﬁed.thpre IS no need to increase the servo gain or to wden the
servo rang% H@ntaking account of the adverse influence by the jitter |
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'storage means for temporarily storing the data processed by
| said signal proceséing means; |
write control means for éontrolling a writing operation of
'said signal-processed data into said storage means;
réad control means for controlling a reading operation-of.
" the data temporarily stored in said storage means therefrom; |
first clock generating means for extracting a clock
synéhrqnized with the drive of said recording medium from the
data rebroduced from said recording medium to thereby generate a

first clock;

second clock generating means for generating a stabilized
clock; and |

control means for controlling both of .said signél
processing means and said write control means based upon the
first clock generated from said first clock genérating means,
and also for controlling said read cdﬁtrol means based on the
stabilized clock generated from said second clock generating
means.
2. A reproducing apparatus as claimed in claim 1 wherein:

said signal processing means furthef includes a second
.
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nunerals shown in Fig. 7 will be enployed as those for denoting the sanme
-circuit conponents of this nodification, and 38 expl anations thereof are
omtted. In this nodification, a RAM 28 is enployed. This RAM 28 is
constructed by conbining the ECC-RAM 37 with the butter RAM 27 in Fig. 7.
In the' RAM 28, there are provided a buffeq RAM area 28b for storing therein
data used to realize a shock proof function, and an ECC- RAM area 28a used
in the ECC process. An address to the RAM 28 is generated fromthe address
generator 40 in correspondence with the ECC-RAM area 28a, and also is

gener at ed SFPERYE HReaRI Ueed §onepurest 5am iernsarir @dgondence with the buffer
RAM area 28b. Then, _an access address is selected by an address _selecting -
unit 44 under EﬁharSFrﬁF $HE 39S N9FRHG YSOETRRSY YBedovithesaid seeend| ock
© system an I generator 56 for the master clock system and then

t he selecggégg%%égéﬁgﬁdress I's supplied to the RAM 28. Wth such an

CheEBCoh . PATSERESRITEN Shokee Sy RSB S0°SRRAA MUARERIAN LA D,
Wi th respect t@atl€reading/writing operations from/to said second storage
means are controlled by said control means based on the first
cloék_generated from said first ciock generating means.
4, A reproducing apparatus as claimed in claim 1 wherein:
said reproducing apparatus further compriées second signal
processing means for expanding the signal-processed data; and
said second'signal processing means is controlled on the
basis of said stabilized clock. | |
5. A reprodﬁcing apparatus as claimed in ciaim 2 wherein:
- said reproducing apparatus furthef comprises second signal.
processing means_for expanding the signal-processed data; and
said second signal processing heans is controlled on the
basis of said stabilized clock.
6. A reproducing apparatus comprising:
a reproduping head for reading out data from a recording
medium; |
a signal processor for performing a prédgtermined éignal
process to thé'data regd by said reproducing head; |
a memory for teﬁporarily'storing therein the data processed
by said signal processor;
a writing operation controller for controlling a writing

operation of said signal-processed data into said memory;

R
Has Been Reﬁaced :

i




“circuit packaging. Al so, the encoder/decoder unit 30, the nenory
controller 50, and the audi o. conpressi ng/ expandi ng encoder/ decoder 60 shown
in Fig. 6 are preferably manuf actured in one chip. In particular, in the
arrangenent explained in Fig. 7, only one priority encoder for the RAM
access?ng operation is required in the prgcessing system Fromthis point
~of view, both of the ECC RAM area 28a and the buffer RAM area 28b nmay be
easily conbined in an integral formas illustrated in Fig. 8. 39 5)
Arrangement of Encoder System Next, a description will now be made of the
encoder syst emapegading operanipon cmtroitb@orﬂongconbpeléungna Yeadinghe
recordlng/reprodUC|ng appar at us shown- ig. 6. A detajled arrangenent of
this encoR®ReEstem iaf r &heesentead ‘FW“F?@arleI sEpHed dint B&Id aPemeFFwn
detail ed anran nents as to the encoder/decoder unit 30, the nenory
controllerQﬁf ¥ audi o conpr essi ng/ expandi ng encoder/ decoder 60, and the

address decodery’ é}x%ﬁp%ﬂo&ﬂegéﬁéﬁggng¥gf;éﬁiﬂéchnS a’8150F SPRSIHG LA

el enents cont aih
with the drive of said recording medium from the data reproduced

from said recording medium;

a seéond clock generator for generating a stabilized clock;
and

a controller fdf controlling both of said signal processor
and said.writihg operation controller based on the first clock
generated 'from said first clock generator, and also for
controlling said reading operation controller based upon the
stabilized clock generated from said. second clock generator.-
7. A decoder circuit comprising:

signal processing means for performing a predetermined
signal process to data read. out from a recording medium based
upon a first clock 'synchronized. with an opératibn of . the
recording medium;

storage means for temporarily storing therein the data
processed by.said signal processing means;

- write cpntrol means for writing said signal-processed data

into said stpfage means baééd on -said first clock; and

read control means for reading out the data stored in.séid.
storage means based upon a second élock corresponding to a

_ stabilized clock.

8. A decoder circuit as claimed in claim 7 wherein:
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encoder/decoder unit 30 of Filg. 6 in the encoder systemshown in Fig. 9,
there are provided the data bus 36, the ECC-RAM 37, the address generator
40, the timng generator 42, the data read interface 43, the ECC encoder
45, and the EFM encoder 46. Also, as the constructural elenments contained
in the*renote controller 50, there are smpl oyed the data bus 52, the
~address generator 54, the controller interface 55, and the sector encoder
57. Furthernore, as the structural elenents contained in the audio -

conpr essi ng/ expandi ng encoder/decoder unit 60, there js provided the audio
conpr essi on entdddr sggnads RERCeRFiRg uRgpne| vether o $ nat et ess

decoder 70, there are'enplo§ed a groove PLL circuit 71, a groove sync
det ect i ngSHAFRIS eanFy usegy 8v8°5g?ﬁ-%sa§l FEE0%ér 3. perations of such an

encoder systemyj k! £l now. ?%t?e%(%lﬁaig%%%ﬁp%f %:gg%gﬁgyfggga%fgh Ogg{%?%gdfﬁg

audi o signal entere ut I's conver
A D convegtsfade nid enmploying the master clock MCK into 16-bit quantized
~digital data of sanpling with 44.1 kHz. Then, this digital data

9. A decoder circuit as claimed in claim 8 wherein:

data reading/Writing-operations_from/to said second storage
means are controlled by said controi means based on the first
clock generafed from said first clock generating‘means.
10. A decoder circuit as claimed in claim 7 wherein:

said decoder circuit.further comprises second signal
processing means for expanding the signal-processed data; and

said second signal processing meané is controlled on the .
basis of said stabilized clock. | |
11. A recording apparatus eomprising:

data input meéns}

. storage means for temporarily storing therein the inputted
data;

writing control means for controlling a writing operation
of the data into said storage means;

reading control means for cbntrolling a reading opératibn
of the data temporarily stored into said storage means
tﬁerefrom;

signal processing means for performing a predetermined:
signal procéss to the data read out from said storage means;

) recording meaﬁs for recording thé data processed by said

signal processing means on a recording medium;

. AR
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is supplied into the audi o conpression encoder 62 in which a data .anount
thereof is conpressed by approximately 1/5. The audi o-conpressed data is
witten via the data bus 52 into the buffer RAM 27 in response to the wite
command issued fromthe audi o conpressing encoder 132.- The read/wite
addresses to the buffer RAM 27 are.geneﬁgted by the address generator 54
based upon the control of the timng genérator 42 and the control by the-
system controller 20 via the controller interface 55. In this enbodi nent,
the A/ D conversion by the A/D converter 25, the audi o conpression encoding
.operation by tHestudiodorganeratine mesdsr 0, extaachdng ia eymsersigngd t o
the buffer RAM 27 are carried out_in response tq . the master clock MXK
gener at ePEFEAUHY e6ekAgEner of3 1Y TRFATHMY MEALHY ERetherdhygrperate
operation,, an amount of data stored in the buffer RAM 27 reaches a
predeternf+ﬁé¥aﬁﬂ§f  exceeding 1 cluster, data is read fromthe buffer RAM

.27 and the data. r r . [ Lalnt L-Qr

- encoder 57, thsgeéeoﬁ%%de p%]gcgeegge%a%ltq}?z%sgea%tsor %%%qeggge{'r w%eSO%L%ﬁbl?'zl?sq ng
the bit clpsdic,Bahagnd the LR clock LRCK supplied fromthe timng generator
42, and then the encoded data is transferred to the data wite interface:

33. The data teemstelr eflebfist heodat Gontrbe liimiger bath 43 S sWiid t gigHal a
at a ’

processing means and said reading controi means based upon the
first clock generated from said first clock generating means,
and also for controlling said writing control means based on the
spabilized.clock generated from said second qlock generating
means.
12. A recording.apparatus as claimed in claim 11 wherein:

séid signal précessing means further includes a second
storage means used to correct an error; and |

said first storage means is coﬁmon;y used with said second
storage means.
13. A recording apparatus as claimed in claim 11 wherein:

data reading/wfiting operations from/to said second storage
meansﬂare-&ontrolled by said control means based on the first
.clock generated from said first clock generating means.
14. A recording apparatus as claimed in claim 11 wherein:

said recording apparatus further comprises second signal
processing means for compressing the inputted data; and

said second signal proceséing means is controlled on the
basis of said stabilized clock.

15. A recording apparatus as claimed in claim 12 wherein:

This Sheet Has Been Reﬂlird
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© 41 bus 36 into the ECC-RAM 37. Aread/wite address to the ECC-RAM 37 is
generated fromthe address generator 40 in response to the franme clock FCK
produced fromthe timng generator 42. The ECC encoder 45 reads the data
stored in the ECC-RAM 37 to be processed by adding the parity bit thereto.
The data whi ch has been processed in the ECC encoder 45 is transferred to
t he EFM encoder 46 in order to be EFN¢nﬁHﬁIated (eight-to-fourteen
nodul-ation). This EFM signal is sent to the nagneti¢ head drive circuit 17,
and then the magnetic head 16 applies a magnetic field to the djisk, 11 jn
response to t hEAERMESCEFER NIDRPPRF ad¥éh félr?‘é’&fr SFIRPIFE§PRd nSigRral

rotation control ,system of_the disk 11, the various process_operations are
per { of redPEACERELEANEARS e COMBERSBHIA IR BPUETBROIRRE (FESPLL ci roui t

e SATEAT oEUOAEERY. Urill mhng 5 Rt 4 st
reflectiopgkighbsi 84 04 &N 1335 WRBLied to an RF anplifier 18..
l6. A xecording apparatus comprising: -
a data input Eerminal;
a memory for temporarily storing therein the inputted data;
a write controller for controlling a writing operation of
the data into said memory; |
a read éontroller for controlling a readihg épérafion of
- the data temporarily stored in said memory therefrom;
a signal processor for performing a predetermined signal
_process to the data read from said memory;
a recording head for recqrding the data processed by said
sighal pfocessor on .a recording medium;
a first clock generator for extracting a sync signal
~ previously recorded on said recofding medium to thereby generate
a first clock;
a second_ciock generator for generating a stabilized clock;
and |
a_contrdller for controlling béth of said signal processor
and- said read controller based upon the first clock generated
from said first c1bck generator, and also for controlling said

write controller based on said stabilized clock from said second

clock generator.

17. An encoder circuit comprising: TMS$waEhSB“MR1im£d

0
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In a recordabl e magnet o-opti cal di sk, the recording tracks have been

'"'previously formed by way of so-called "groove". Mireover, -the absolute

positional information (address |nfornat|on) i s wobbl ed on this groove
(nanely, wobbling process) in accordance with the FM nodul ating process
wi.th enpl oynent of the carrier of 22.0 grr]l 1 kHz. In the RF anplifier 18,
such FM nodul ated group information GFMis extracted. This 42 groove
information GFMis supplied to a groove PLL circuit 71, so that a PLL

groove cl ock roduced i n synchronismw th this groove information

GFM The grOO\(/Bfag< n?%%nﬁ??ﬁ‘ﬁ i e%?)ﬁ??ég]yt §ttgrdpgov SYALR JSPRHSERE uni t
72 by’VWHdghélsynC detection is perforned with enpl oyment of the PLL groove
clock GCK~ 1'n a groove address decoder 73, an address decodi ng process is

executed wi th il iRiEnt@oll hfedeld- fH0QME ARl kaFK inpRitidrt ddta gnQyve

address information 1s denodul ated. Both of the groove sync and the groove
address a®iduppbiaget fehhe buskeamoeont roltst Elock Nncbbeespsndihgt koofa t he

PLL groove clock GCK and the groove sync are supplied to the timng
gener at orstebillized icioak; .
reading control means for reading the data stofed in said
storage means based on a second ciock synchronized with a drive
of a recording medium; and
signal processing means for performing a predetermined
signal process to thg da;a read by said reading control heans
based upon said second clock. |
18. An encoder circuit as claimed in claim 17 wherein:
said signal processing means further includes a second
storage means used to correct an error; and
said first storage means is commonly used with said second
storage means.
19. An encoder circuit as claimed in claim 18 wherein:
data reading/writing operations from/to said second Storage
means are controlled by said control means based on the second
clock generated.from said second clock generatihg means.
20. An ehcpder_circuit as claimed in claim 17 wherein:
said éncoder circuit further comprises secdnd signal
processing means for compressing the inpﬁtted data; and
- said second signal processing means is controlled on the

basis_qf said stabilized clock.
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generator 42 is so arrangéd as to be operable while using the PLL groove
clock GCK as the reference clock. As a result, in the process. system

defined fromthe data reading operation fromthe buffer RAM 27 to the

magnetic head 16, the operations.are carried out on the basis of the PLL
groove clock GCK produced in synchron_i?mvmth the rotation of the disk-11.
As expl ai ned "before, in the case of the encoder system according to this

enbodi MEMECOIER [ENCUIER VAL OF 'GONTROLAG NG DATA' RkhﬁiNgZ mﬁ into
t he buf f copEid BRsaree MBMORY Y RESPORGRO AL FIRST)SECBRDEEL

wher eas tREPRODUCING QRFARATUS EUUIPPED @ 1dat

ENC@@@RVDE@D@ERI,I mpf romthe
buf f er

RAECERRING XPPARATUSHEQUIRHED WIIHS ENCODER PLL groove cl ock GCK

I n
ot her words, the various process operations such as the 43 data reading
oper atIOIz&Ithb{-_hsf@ glgmlwsa%g t he sector encodi ng operation, the data

transfer operation, the parity bit addition, the interleaving operation,
and the EFM emmﬁdtg:dmﬁ@’/cﬁéprbcﬁiﬁﬁ@eam@t'ﬂuq)rDseﬁseﬂg foey @t | Ditter

synchronismwith the rotation of the disk 11. As a result, in this process
problem caused by a rotational drive of a recordlng medium such
as a magneto-optical disk. A reproducing apparatus is comprised
of: reproducing means for reading out data from a recording
medium; signal processing means for performing a predetermined
signal process to the data read by the reproduciﬁg means;
storage means for temporarily storing the data processed bylthe
signal processing means; write control means for controlling a
writing operation of the signal-processed -data into the storage
meaﬁs; read control means for controlling a.readihg operation of
_ the data temppra;ily stored in the storage means therefrom;
first clock generating means for extracting a clock synchronized
with the drive of the recording medium from the data reproduced’
from the recording medium to thereby generate a first clock°
second clock generatlng means for generating a stabilized clock
and control means for controlllng both of the s1gna1 proce551ng
means and the write control means based upon the first clock
generated from the first clock generating meaPs, and also for
controlling the read control means based on the stabilized clock

generated from the second clock generating means.

FIGURE 6
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system as long as the PLL circuit within the groove PLL circuit 71 is*

-l ocked, the encoding systemis conpletely free fromthe jitter problem

Al so, since the adverse influences by the jitter conponents between both of
t he cl ocks, namely the frequency/ phase error conponents between the naster
cl.ock MCK and the PLL groove clock GCK need not be reflected to the CLV
servo system no |onger such a CLV progeggor 114 as shown in Fig. 3 is
enpl oyed. Furthernore, as the operation'of the CLV servo system the w de
CLV servo range for the rotation of the spindle notor 12 is not required,
but if the error is present wwthin the |ocking range of the PLL circuit,

t hen such a system capable of allow ng the constant deviation can be

reali zed. As a consedsknadigdirgciare is no need to increase t hediskgadmabdication or

to widen the servo rgﬂgﬁ€@%$£ﬁﬁkng account of the adverse in&%%gg%ﬁﬁgxwghe

jitter conponent, an ore, ‘the power saving can be ach

Modi fi ed nge ntfgLTEncodejaSysLenTELg__lﬁ_scheaaELcaLLywshams_aﬁ
nmodi fi ed éqaexnt of fan @ncoder CbysfemCU t [shoGld e nBted| thdl the same

reference numerals shown in Fig. 9 be emp d as those for denoting
the sanme circuit conponents of~this nodificat ~and

Fl G . 1 B sub-dala region main data region

| - ' : -

2352 byfes
et

FI G . 1 C sector | sect@r

-
-~
b
~
- -
~
~—
~—
—
~
-
-~
~—
- —
~
-
-~
" -~
~—

FIG.ID [l ][

-~

77 424bytes -~
[t

FIG1E N T

212 bytes
ot —————— o]

sound frame

Prior Art



44 expl anations thereof are omtted. In this nodification, a RAM 28 is

enpl oyed. This RAM 28 is constructed by conbining the ECC-RAM 37 with the .
butter RAM 27 in Fig. 9. In the RAM 28, there are provided a buffer RAM
area 28b for storing therein data used to realize a shock proof function,
and an ECC- RAM area 28a used in the ECC process. An address to the RAM 28

i 5 generated fromthe address generato2/40 in correspondence with the
ECC-RAM area 28a, and also is gemerated from, the address generator
54 in correspondence with the UFT&r RAM area 28b. Then, an access address
I's selected by an address sel e¢tdng unit 44 under control of the PLL timng
generator 42 for the PLL-grq\ove}@I ock. system and of the systemcontroller
20 and then the sel ected ac®ess address is supplied to the RAM 28. Wth
such an arrangenent, since thelRAMM 28 is equipped with the data buffer
function and the ECC data hol di iction, it is possible to reduce the
menory chips with respect to ui packagi ng. Al so, as shown

in Fig. 6, the encoder/dec gnift- 80, the menory controller 50, and

t he audi o conpressi®g/ exdganpdif r/ decoder unit 60 and the address
decoder 70 are pref%rabl V n d rmphe chi p.
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It should be understood that although the above-descri bed enbodi nents have
descri bed that the present invention has been applied to the .
magnet o- opti cal di sk recordi ng/reproduci ng apparatus, the present invention
may be alternatively applied to a CD player and a DAT player, which are
equi pped with a buffer 45 RAM used to a so-called "shock proof"
function. In particular, in the_case 0of3/A0CD system having no concepti onal
i dea of a sector, as to a dat a%ta ansfer process between a decode system and
a buffer RAM very cunbersone Blocess operations are required in order to
correctly continue the data by ?\l@ nating the adverse influence of the
jitter problem Since thg qpetaisons up to the data witing operation to

f
t he .buffer RAM are perforn'ea\l %syn@hroni smwth thed%L system no care
V6

shoul d be taken tgythe jitjer rse infl pence. Acc®rdingly, for
instance, the wi@ timn@to yhe buffer RAM and the Iike may be readily
produced in accorqance Wit h,2~f Hist ance, | a sub-code. As previously
described, int repdpduti Ngoapalgt us an the decoder ci rcuit, according
to the present |nvenifon, T‘Fe‘,%Fg, syst emic o%k is used in the system
defined fromthg recordifng 8" o
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medium up to the data witing operation into the buffer RAM whereas the
clock of the crystal oscillator systemis enployed in the system defined by
the data reading operation fromthe buffer RAM As a consequence, as

| qng as the PLL lock is maintained within the decode neans and the wite
cantrol neans, the systemcan be free fromthe jitter problem and also the
jitter margin area is no longer requirgtgon the menory used to the decoding
process. Furthernore, with respect to the access control to the nenory used
to the decoding process, neither the priority encoder and other circuit -
portions as the nmanagi ng neans for the adverse influence of the jitter, nor
the CLV processor circuit for reflsecting the adverse influence of the 46
jitter to the rotation servo syst@mare required. As apparent fromthese
facts, no overflow of the nenory £sed to execute the decoding process by
the jitter occurs, so that thqmstable decodi ng operation can be -
considerably inproved. There areNguch advantages that the overall circuit
arrangenent could be greatly sinplkified, and the circuit arrangenents

defined by the data reading circuijit fromthe buffer RAM coul d be
. ' -+
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readily manufactured in a single chip. As to the adverse influence of the
jitter occurred between the different clock systens, this adverse influence
may be covered or .suppressed by the buffer RAM having a rel atively | arge
menory space. Since the decoder systemis free fromthe jitter problem
such a system capabl e of allow ng the constant deviation can be built in
the rotation servo system Thus, the3dd0vo0 gain/servo range can be
reduced. As a result, substantial power saving can be realized: Aso, in
the recordi ng apparatus and the encoder circuit, according to the present

i nvention the clock of the crystal oscillator systemis enployed in the
systemdefined fromthe input to the data witing operation to the buffer
RAM whereas the clock of the PLL §ystemis used in the systemdefined from
the data reading operation fromthe buffer RAMup to the data witing
operation into the recording nedid§1 As a consequence, as long as the PLL
lock is maintained in the read® rol means and the encodi ng neans, the
systemis free fromthe jitter. Thus, the stable encoding operation could

be i nmproved, and such 47
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" a CLV processor circuit for reflecting the adverse influence of the jitter
to the rotation servo systemis no |onger required, so that the entire
circuit arrangenent could be nmade sinple. As to the adverse influence of
the jitter occurred between the different clock systens, this adverse

i'nfl uence may be covered or suppressed by the buffer RAM having a
relatively large nmenory space. Since ®H&Oencoder systemis free fromthe
jitter problem such a system capable of allow ng the constant deviation
can be built in the rotation servo system Therefore, the servo gain/servo
range can be reduced. As a consequence, substantial power saving can be
real i zed. 48 Wat is clainmed is: 1. A reproduci ng apparatus conpri sing
reproduci ng neans for reading our data froma recordi ng nmedi unm signa
processi ng neans for performng a predeterm ned signal process to the date
read by the reproducing nmeans; first storage means for tenporarlly storing
t he data processed by said S|gnal processi ng neans;
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"wrife control neans for controlling a witing operation of said signal
processed data into said first storage neans; read control neans for
controlling a reading operation of the data tenporarily stored in said A
first storage neans therefrom first clock generating nmeans for extracting
a cl ock synchronized with a drive of said recording mediumfromthe data’
reproduced fromsaid recordi ng nedi um?/d80t hereby generate a first clock;
second cl ock generatlng'neans for generating a stabilized clock; and
control neans for controlling both of said signal processing neans and said
wite control neans based upon t first clock generated fromsaid first

cl ock generating neans, and alsﬂbfg contrdgling said read control neans

based on the stabilized clock gbncggled frqr1said second cl ock generating
nmeans; wherein the signal pro:e§§' gi méans” Turthér ji ncl udes second storage
means; used o correct an errhr_and furthep, [Whgrkiln dat ag-eaghng/ writing
operations frfpnito the second s ord@e mear®af e§o o\ % e contro
nmeans based.Q? t he flrst chock gggefated frcﬂngge f:irst‘plock'E ener ati ng
nmeans; S IO NRINEY 2 =g ! ]
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2. A reproducing apparatus as clained in claim1 wherein said first
storage neans is commonly used with said second storage neans. 3. A
reproduci ng apparatus as clained in claim1l wherein: said reproducing
aﬁpa{atus further conprises second signal processing neans for expandi ng
the signal processed 49 data; and said second signal processing neans is
controlled on the basis of said stabilgi/aed cl ock. 4. A reproduci ng
apparatus as clainmed in claim2 wherein: said reproduci ng apparatus further
conprises second signal processinggneans for expandi ng the signal processed
data; and said second signal pr e?sing,neans Is controlled on the basis of
AT i

said stabilized clog 5 | fY apparatus conprising: a
reproduci ng head fof readi ng our| da dom a recordi ng medi um a signal
processor for perfofmng a preddter nﬁg_‘ :
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"sighal process to the data read by said reproduci ng head; a first menory
for tenporarily storing therein the data processed by said signha
processor. a witing operation controller for controlling a witing
operation of said signal processed data into said first nenory; a reading
operation controller for controlling a reading operation of the data
‘tenporarily stored into said first ne therefrom a first clock
generator for extracting a clock synchronized with a drive of said
recording mediumfromthe data reproduced fromsaid recording nedium a
second cl ock generator for.generating a stabilized clock; and a controller
-for controlling both of said signal processor and said witing operation
controll er based on the first Cbaak generated fromsaid first clock
generator, afd also for controIEung sai d readi ng operation controller based
upon the staﬁlllzed cl ock gener & edafrom sai d second clock gener at or
wherein the $ignal processor inclludés a second nmenory@8-and wherein the
controller 8urther controlg,] write operations fro o the second

menory based%on the first cloc atey—by the fimst—{@ock generator.
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‘6. " A recording apparatus conprising: data input neans; 50 first
storage neans for tenporarily storing therein the inputted data; witing
control neans for controlling a witing operation of the data into said
fi.rst storage neans; reading control means for controlling a reading
operation of the data tenporarily stored into said first storage means

t herefrom signal processing nmeans forl@éiBorm ng a predeternined signal
process to the data read out fromsaid first storage neans, the signal"
processing neans further including second storage neans used-to correct an
error; recording neans for recording the data processed by said signal
processi ng nmeans on a recording nmedium first clock generating neans for
extractingga sync signal previeasly recorded on said recording mediumto
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stabilized clock; and control means for controlli ng both of said signal

proceSS|ng nmeans d_reading control neans pg ol éﬁﬁ'biﬁ1 +oe]
generated from s4ifd$ ISHEETQ.A%Q% erating means, }d od

i
said witing confrol the stablize Ack ge‘ﬁérgf%’a “tr OnP¥sl o
second cl OCE gen LAY, and] wherein data ;egdgngéry\n‘ trﬁg*—"fSp‘é'r‘é‘ti” g .....
fromto the second storage neans are ggntrolled byt e t¢o#fnéans°b&é@é -----
on the first clock. 7. A recording apparatus a Hlaiﬁﬁﬂ i n° B3 Mteto paged ...
wherei n swhdtfisstlaimeagesseans is conmonly use¢ with said second storage

O
(7]

(
O™t

8. di rat us clai med in ¢l BIATES ORWBEEEIPT sal4l”.........
pgggfdlnglappa :?gg %aﬁfﬁggaégﬁgFﬁgB§

conpr essi ngprbduchpgt mexhrdat forantahingy seapndatiagnftonr eCesecOgAIRGNS i S
control | egdegi,hhhe basis of said stabilized clock. 9. ~ A recording
apparatus as c aimed in claim?7 wherein: said recording apparatus further
conpri ses secoﬁﬂg§ﬁénﬁroﬁﬁééé§§|ﬁgaﬁéaﬁ@rfbﬁrégnmlegsangreﬂetenmumeéd dat a;

signal process to the date read by the reproducing means;

first storage means for temporarily storing the data
processed by said signal processing means;

write control means for controlling a writing operation
of said signal processed data into said first storage means;

read control means for controlling a reading operation
of the data temporarily stored in said first storage means
therefrom;

first clock generating means for extracting a clock
synchronized with a drive of said recording medium from the
data reproduced from said recording medium to thereby
generate a first clock;

second clock generating means for generating a
stabilized clock; and

control means for controlling both of said signal
processing means and said write control means based upon the
first clock generated from said first clock generating
means, and also for controlling said read control means
based on the stabilized clock generated from said second
clock generating means;

wherein the signal procéssing means further includes
second storage means;

used to correct an error and further, wherein data
reading/writing operations from/to the second storage mean
are controlled by the control means based on the first clock
generated from the first clock generating means;
2. A reproducing apparatus as claimed in claim 1 wherein
said first storage means is commonly used with said second
storage means. .
3. A reproducing apparatus as claimed in ‘claim 1 wherein:

said reproducing apparatus further comprises second

signal processing means for expanding the signal processed

- i



51 and said second signal processing mean is controlled on the basis of
sai d stablized clock. 10. A recording apparatus co - a_ i nput

ter nal ; a first menory for tenporarily storing t Fmﬁw
a wite controller for controlling a witing operafion REPLfgrfata ifnto f
tion o

said first memory; a read controller fgg controlling aT
the data tenporarily stored in said first nmenory therefrom a signal
processor %ﬁammﬁq rmng a predeterm ned signal process to the data read

fromsaid fir stsamﬂméaccbigl@ %hgﬁahd@fx%%%%%@.h rigéatﬂg NPs gcéﬁeeg[ﬂlgracﬁng SO? on
recordin for recordi at a. processe y said sign

a recordlgng"%&’ fsi"—’f ‘?g%'?ag%)fg' r%?t‘?ﬁ for extracting a sync signal
previ ousl y& r ecok dapmdlmrcg raﬁppxrhtng; redidlained Her el ige e ivble@ednf:i I St
clock; a Secondsﬂcf”%e%%ﬁh@:&ﬁrg fé)ﬂpgxegﬁ@t 0GRt agérhﬁ%fges second

signal processing means for expanding the signal Processed
data; and

said second signal processing means is controlled on
the basis of said stabilized clock.

5. A reproducing apparatus comprising:

a reproducing head for reading our data from a
recording medium;

a signal processor for performing a predetermined
signal process to the data read by said reproducing head;

a first memory for temporarily storing therein the data
processed by said signal processor.

a writing operation controller for controlling a
writing operation of said signal processed data into said
first memory; _

a reading operation controller for controlling a
reading operation of the data temporarily stored into said
first memory therefrom; _

a first clock generator for extracting a clock
synchronized with a drive of said recording medium from the
data reproduced from said recording medium;

a second clock generator for generating a stabilized
clock; and .

a controller for controlling both of said signal
processor and said writing operation contxoller based on the
first clock generated from said first clock generator, and
also for controlling said reading operation controller based
upon the stabilized clock generated from said second clock
generator wherein the signal processor includes a second
memory and wherein the controller further controls
read/write operations from/to the second memory based on the
first clock generated by the first clock generator.

6. A recording apparatus comprising:

data input means;

Sheet Has Been Rei
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clock; and a controller for controlling both of said g
said read controller based upon the first clock gener
cl 6ck generator, and also for controlling said wite
said stabilized clock fromsaid second cl ock generator

controller further controls read/wwitq“ﬁperations fromto the seéond ﬁEnDry

based on the first clock generated by t

e first clock generator.

first clock gefidrati agoneansneans Sar &empeyay idyhetordnal theseisushe
recorded 9Rpagtdar @gerdi ng mediumto thereby generate first clock; second

cl ock generatin
for controlliny

control

RYf COREEOSi g

generati ng neans

on the stabilifsadgﬁgbﬁkégﬁggé ggptpp |ifg&fﬁgékygﬁiiggicogtrgg?ggggs based

m sai'd secona ¢ génerati ng
operation of the data temporarily stored into said first

storage means therefrom;

signal processing means for performing a predetermined
signal process to the data read out from said first storage
means, the signal processing means further including second
storage means used to correct an error;

recording means for recording the data processed by
said signal processing means on a recording medium;

first clock generating means for extracting a sync
signal previously recorded on said recording medium to
thereby generate a first clock;

second clock generating means for generating a
stabilized clock; and

control means for controlling both of said signal
processing means and saild reading control means based upon
the first clock generated from said first clock generating
means, and also for controlling said writing control means
based on the stablized clock generated from said second
clock generating means, and wherein data reading/writing
operations from/to the second storage means are controlled
by the control means based on the first clock.
7. A recording apparatus as claimed in claim 6 wherein
said first storage means is commonly used with said second
storage means.
8. A recording apparatus as claimed in claim 6 wherein:

said recording apparatus further comprises second
signal processing means for compressing the inputted data;
and

said second signal processing means 1is controlled on
the basis of said stabilized clock.
9. A recording apparatus as claimed in claim 7 wherein:

gsaid recording apparatus further comprises second
signal processing means for compressing the inputted data;

.means for generating a stabilized c] ock; and control
450 Tk o SRS RPNERLLING < dVF bRiPHg
mepagabisadofipthet dathi datockadd fdretabsedrbgemmeains;first cl ock

neans

R R O
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nmeans. 12. A recording apparatus as clainmed in claim1] wherein: said

Si gnal processing means further includes a second stora dHﬂp@wggp q EEﬁN
correct an error; and said first storage neans is comoily us lﬁ@&
second storage neans. 13. A recording apparatus as cl atred—h—<c

wherein: data reading/witing operati fromto said second storage neans
are controlled by said control neans based on the first clock generated
from sai damid st cl ock generating means. 14. A recording apparatus as

claimed in claiggill seensi Blgﬁaﬂ.dpfééé’égiﬁ'@l RERRRNA YontH 1N eaMBhESes

second signa rocessi ng ans for _conpressing the inputted data; and said
second S|%ﬁﬁ %3 41 q Q5&ﬁgﬁolled on the basis of said

st abi | i zedocl ok re%rdﬁﬂge@ypﬂmwpmmm :claimed in claim12 wherein:
53 sai d recordi appar at us further conprises second signal processing
means for conpé%%?nﬁ?pqi %ﬁﬂhﬂacidata and said second signal processing
nmeans i s contra@ | €lreh themmory for temporarily storing therein the

inputted data;

a write controller for controlling a writing operation
of the data into said first memory;

a read controller for controlling a reading operation
of the data temporarily stored in said first memory
therefrom;

a signal processor for performing a predetermined
gignal process to the data read from said first memory the
gignal processor including a second memory;

a recording head for recording the data processed by
gaid signal processor on a recording medium;

a first clock generator for extracting a sync signal
previously recorded on said recording medium to thereby
generate a first clock;

a second clock generator for generating a stabilized
clock; and

a controller for controlling both of said signal
processor and said read controller based upon the first
clock generated from said first clock generator, and also
for controlling said write controller based on said
stabilized clock from said second clock generator wherein
the controller further controls read/write operations
from/to the second memory based on the first clock generated
by the first clock generator.
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basi s, of said stabilized clock. 16. A recording a us..conprising.. a

data irhput terminal; a nenory for tenporarily sto mg@iﬁbﬁ@FWeSHEﬁmtecSG
data; a wite control ler for controlling a witin 5) eatipbon opagetie..dat paged .....
into said nmenory; a read controller for controlli g.dae.hea-dl ng: epedati onpgkd .3\,
the data tenporarily stored in said nmenory therefﬁomﬂ arsigeal pprocaessOfaged .....
for performng a predetermnined signal fBocess to §h& dasiacr eafsdR0m Sl ?bge e
nmenory; a_recording head_for recording the data pjocessed by sai d si gha
processor ¥ty i "R e®i um a first clock ge epphe! JPPRERHIPAC Vg, 2
sync signal. prwn&pﬁw&mo@b@mmdcmp@mim~ucu- HR—te—HReF-eRy——

generate a first clock: a sec eneratqr for_generatin
st abi | i zed ALY BeaBR; r’g‘?lf eFef"grmgorﬁ“f%I aﬁﬁa of? s’%ﬁ%”é‘?bﬁ%l
processor naad‘imra,-i d read controller based upon the first clock gen_erat ed
control | er basdi Bk Mty A A LA d M Sdicetiings | o
17. An emienwl @reegss dopprhsidate read by the repmhd@camemems.Been Re
l'aced first storage means for temporarily storing the data
processed by said signal processing means;
write control means for controlling a writing operation
of said signal processed data into said first storage means;
read control means for controlling a reading operation
s of the data temporarily stored in said first storage means
therefrom;
first clock generating means for extracting a clock
synchronized with a drive of said recording medium from the
data reproduced from said recording medium to thereby
generate a first clock;
second c¢lock generating means for generating a
stabilized clock; and | _ _
control means for controlling both of said signal
processing means and said write control means based upon the
first clock generated from said first clock generating
means, and also for controlling said read control means
based on the stabilized clock generated from said second
— clock generating means;
wherein the signal processing means further includes
second storage means;
used 'to correct an error and further, wherein data
reading/writing operations from/to the second storage mean
are controlled by the control means based on the first clock
generated from the first clock generating means;
2. A reproducing apparatus as claimed in claim 1 wherein
said first storage means is commonly used with said second
storage means.
3. A reproducing apparatus as claimed in claim 1 wherein:
said reproducing apparatus further comprises second

signal processing means for expanding the signal processed

* ¢ L M 0§ *
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54 storage neans for tenporarily storing therein inputted data; witing
control neans for witing said inputted data into said storage neans based
on-a first clock corresponding to a stabilized clock; * readi ng control
means for reading the data stored in said storage nmeans based on a second
cl ockssynchroni zed wwth a drive of a rggordi ng nmedium and signal
processing geans f.or perform ng a predeterm ned signal process to the data
read by s i reﬁapng control neans based upon said second clock. 18. An
encoder circui sadd degiorell s hgudhi procdesbdng measw disi goatrolled on

pr ocessi nghsaI gg%guBtfhg%langlttéq)q_g_ﬁeg%qg%gtorage means used to correct an

error; I'rst storage nmeans 1s commonly used with said second
storage néans. AlgePRQdEﬁé98Eﬁp@P#@@N§ as elaimed in claim P3whieaediny: data

[ eadi ng/wr i Ui Nga0Ber Abpogué i AFT lpriiidb arColdeAbOr ASPPEiSs Algddify Ol | ed
by said control neans bgsed on thé_ second
signal processing means for expanding the signal processed
data; and
said second signal processing means is controlled on
the basis of said stabilized clock.
5. A reproducing apparatus comprising:
a reproducing head for reading our data from a
recording medium;
\J} a signal processor for performing a predetermined
signal process to the data read by said reproducing head;

a first memory for temporarily storing therein the data
pfocessed by said signal processor.

a writing operation controller for controlling a
writing operation of said signal processed data into said
first memory; '

a reading operation controller for controlling a
reading operation of the data temporarily stored into sgaid
first.memory therefrom; .

a first «clock generator for extracting a clock
synchronized with a drive of said recording medium from the
data reproduced from said recording medium;

a second clock generator for generating a stabilized
clock; and '

a controller for controlling both of said signal
processor and said writing operation controller based on the
first clock generated from said first clock generator, and
also for controlling said reading operation controller based
upon the stabilized clock generated from said second clock
generator wherein the signal processor includes a second
memory and wherein the <controller further controls
read/write operations from/to the second memory based on the
first clock generated by the first clock generator.

6. A rec?rding apparatus comprising:

data input means;

A A
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cl ock generated from said second cl ock generating neans. 20. An encoder
circuit as.clainmed in claim17 wherein: said encoder circuit further :
conpri'ses second signal processing neans for conpressing the inputted data;
and said second signal processing neans is controlled on the basis of said
st abi i zed cl ock. This Sheet Has Been ggepl aced

first storage means for temporarily storing therein the
inputted data;
writing control means ‘for controlling a writing
operation of the data into said first storage means;
reading control means for controlling a reading
operation of the data temporarily stored into said first
storage means therefrom;
signal processing means for performing a predetermined
signal process to the data read out from said first storage
means, the signal processing means further including second
storage means used to correct an error; _
recording means for recording the data processed by
—/ said signal processing means on a recording wmedium;
first clock generating means for extracting a sync
signal previously recorded on said recording medium to
thereby generate a first clock;
second clock generating means for generating a
stabilized clock; and
control means for controlling both of said signal
processing means and said reading control means based upon
the first clock generated from said first clock generating
means, and also for controlling said writing control means
based on the stablized clock generated from said second
clock generating means, and wherein data reading/writing
operations from/to the second storage means are controlled
by the control means based on the first clock.
7. A recording apparatus as claimed in claim 6 wherein
said first storage means is commonly used with said second
storage means.
8. A recording apparatus as claimed in claim 6 wherein:
said recording apparatus further comprises second
signal processing means for compressing the inputted data;
and '
said second signal processing means is controlled on
the basis of said stabilized clock.
9. A recording apparatus as claimed in claim 7 wherein:
said recording apparatus further comprises second

signal processing means for compressing the inputted data;
[

NI
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and

said second signal processing mean is controlled on the
basis of said stablized clock.

10. A recording apparatus comprising:

data input terminal;

a first memory for temporarily storing therein the
inputted data; '

a write controller for controlling a writing operation
of the data into said first memory; ' .

a read controller for controlling a reading operation
of the data temporarily stored in said first memory
therefrom; '

a signal processor for performing a predetermined
signal process to the data read from said first memory the
signal processor including a second memory; -

a recording head for recording the data processed by
said signal processor on a recording medium;

a first clock generator for extracting a sync signal
previously recorded on said recording medium to thereby
generate a first clock;

a second clock generator for generating a stabilized
clock; and

a controller for controlling both of said signal
processor and said read controller based upon the first
clock generated from said first clock generator, and also
for controlling said write controller based on said
stabilized clock from said second clock generator wherein
the controller further controls read/write operations
from/to the second memory based on the first clock generated
by the first clock generator.
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'DECODER/ENCODER CAPABLE OF CONTROLLING DATA READING/WRITING
OPERATIONS TO MEMORY IN RESPONSE

TO FIRST/SECOND CLOCKS,
REPRODUCING APPARATUS EQUIPPED

WITH ENCODER/DECODER, AND
RECORDING APPARATUS EQUIPPED WITH ENCODER

Abstract of the Disclosure

A recording/reproducing apparatus is free from a jitter
problem caused by a rotational drive of a recording medium such
as a magneto-optical disk. A reproducing apparatus is comprised
of: reproducing means for reading out data from a recording
medium; signal processing means for performing a predetermined
sigﬁal process to the data read by the reproducing means;
storage means for temporarily storing the data processed by the
signal processing means; write control means for controlling a
writing operation of the signal-processed data into the storage
means; read control means for contrqlling alreadihg operation of
the data temporarily stored in the storage means therefrom;
first clock generating means for extracting a clock synchronized
with the drive of the recording medium from the data reproduced
from the recording medium to thereby generate a first clock;
second clock generating means for generating a stabilized clock;
and control means for controlling both of the signal processing
means and the write control means based upon the first clock
generaped from the first clock generating means, and also for
controlling the read control means based on the stabilized clock

generated from the secohd clock generating means.

FIGURE 6
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