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Description 

SPECIFICATION 

Technical  Field 

This  invention  relates  to  an  improved  disc  record- 
ing/reproducing  apparatus  for  recording  or  reproducing 
data  on  or  from  a  disc-shaped  recording  medium.  More 
particularly,  it  relates  to  a  data  recording  method  and  a 
data  reproducing  apparatus  which  are  strong  against  vi- 
brations  or  the  like. 

Background  Art 

In  a  disc  recording/reproducing  apparatus  for  re- 
cording  or  reproducing  data  on  or  from  a  disc-shaped 
recording  medium,  such  as  a  CD  player  for  reproducing 
a  compact  disc,  the  compact  disc  or  the  disc-shaped  re- 
cording  medium  is  rotationally  driven  at  a  constant  linear 
velocity  (CLV)  by  a  spindle  motor,  and  a  laser  beam  is 
irradiated  along  a  track  formed  spirally  on  the  disc- 
shaped  recording  medium,  so  that  a  music  program 
(digital  data)  recording  as  rows  of  pits  on  the  track  are 
reproduced  by  detecting  changes  in  intensity  of  the  re- 
flected  light  which  are  caused  by  the  presence  or  ab- 
sence  of  the  pits. 

On  the  other  hand,  the  bit  error  rate  at  the  time  of 
data  reproduction  in  a  CD  player  may  reach  an  order  of 
10"5. 

Since  an  error  detection  code  and  an  error  correc- 
tion  code  are  employed  for  correcting  errors  to  a  more 
or  less  extent,  no  inconveniences  may  arise  under  ordi- 
nary  operating  environments. 

Meanwhile,  in  a  car-laden  CD  player  or  a  portable 
CD  player,  extremely  large  vibrations  may  be  produced, 
in  a  manner  different  from  a  stationary  type  domestic 
CD  player,  such  that  servo  control  may  fall  into  disorder 
(deservoeing)  due  to  an  optical  head  scanning  a  disc 
track  deviating  from  the  track  (or  being  off-track)  to  in- 
terfere  with  normal  data  reproduction.  In  such  case,  a 
music  program  cannot  be  reproduced  satisfactorily  be- 
cause  error  correction  cannot  be  made  or  reproduction 
may  be  interrupted  even  with  the  aid  of  the  error  detec- 
tion  code  and  the  error  correction  code. 

Thus,  in  a  disc  reproducing  apparatus,  such  as  a 
CD  player  or  video  disc  player,  should  the  reproducing 
head  be  off-track  due  to  vibrations  or  the  like,  a  problem 
is  presented  that  reproduction  of  a  continuous  informa- 
tion  of  a  music  program,  video  program  or  the  like  is  in- 
terrupted. 

For  overcoming  the  problem,  there  is  known  a  meth- 
od  comprising  providing  a  large  capacity  buffer  memory, 
transiently  storing  data  reproduced  by  a  reproducing 
head,  such  as  music  program  data,  in  the  buffer  mem- 
ory,  and  outputting  the  data  stored  in  the  buffer  memory 
as  playback  data  even  when  the  reproducing  head  is 
off-track  for  continuously  reproducing  the  music  pro- 

gram.  However,  with  this  method,  it  is  necessary  to  store 
data  previously  in  the  buffer  memory  prior  to  reproduc- 
tion  of  the  music  program,  so  that  music  program  repro- 
duction  cannot  be  started  immediately.  On  the  other 

5  hand,  increase  in  buffer  memory  capacity  is  prohibitive. 
JP-A-01  42075,  on  which  the  precharacterising  por- 

tions  of  appended  claims  1  and  11  are  based,  discloses 
a  system  for  reproducing  signals  by  tracing  an  optical 
magnetic  disc  and  using  N  expanding  circuits  to  produce 

10  N  reproduced  signals  from  which  signals  without  errors 
may  be  selected. 

EP-A-0249781  discloses  a  compact  disc  player, 
particularly  for  cars,  which  uses  a  buffer  for  storing  ap- 
proximately  40  tracks  of  information.  In  the  event  of  a 

is  tracking  jump,  writing  into  the  memory  is  repositioned 
with  the  end  of  the  previously  written  block  and  the  writ- 
ing  frequency  is  increased  until  the  buffer  has  been  re- 
plenished. 

In  view  of  the  above  described  status  of  the  art,  it  is 
20  an  object  of  the  present  invention  to  provide  a  data  re- 

producing  apparatus  in  which  continuous  data  may  be 
reproduced  even  when  the  reproducing  head  is  off- 
track. 

According  to  the  present  invention  there  is  provided 
25  a  data  reproducing  method  for  reproducing  data  by 

scanning  a  disc-shaped  recording  medium  by  a  repro- 
ducing  head,  said  method  comprising 

rotationally  driving  said  disc-shaped  recording  me- 
30  dium  at  a  velocity  equal  to  N  times  a  rotational  ve- 

locity  of  the  recording  medium  corresponding  to  the 
transfer  rate  of  reproduced  data,  N  being  a  real 
number  larger  than  unity; 
scanning  the  same  position  on  said  disc-shaped  re- 

35  cording  medium  M  times  by  said  reproducing  head 
wherein  N  >  M  >  1  ; 
forming  data  of  a  predetermined  volume  in  a  distur- 
bance-free  state  from  data  stored  in  said  memory; 
and 

40  sending  out  at  a  predetermined  data  transfer  rate 
the  data  formed;  characterised  by 
scanning  the  same  position  on  said  disc-shaped  re- 
cording  medium  for  reading  out  data  of  said  prede- 
termined  volume  M  times  and  storing  said  data  in  a 

45  memory;  and 
when  an  occurrence  of  a  disturbance  in  said  repro- 
ducing  head  is  detected,  discontinuing  data  writing 
in  said  memory  as  a  function  of  detection  of  said 
disturbance,  such  that  data  reproduced  when  there 

so  is  a  disturbance  are  discarded. 

Also,  according  to  the  present  invention  there  is  pro- 
vided  a  data  reproducing  apparatus  for  reproducing  da- 
ta  recorded  on  a  disc-shaped  recording  medium  com- 

55  prising: 

driving  means  for  rotationally  driving  said  disc- 
shaped  recording  medium  at  a  velocity  equal  to  N 

35 

40 

45 
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times  a  rotational  velocity  of  the  recording  medium 
corresponding  to  a  transfer  rate  of  reproduced  data, 
N  being  a  real  number  larger  than  unity; 
a  reproducing  head  for  scanning  the  same  position 
on  said  disc-shaped  recording  medium  M  times 
wherein  N  >  M  >  1  ; 
data  forming  means  for  forming  playback  data  of  a 
predetermined  volume  from  data  read  out  by  said 
reproducing  head;  characterised  in  that 
said  reproducing  head  is  for  scanning  the  same  po- 
sition  for  reading  out  data  of  the  predetermined  vol- 
ume  by  M  times;  and  by 
storage  means  for  storing  the  playback  data  of  the 
predetermined  volume  formed  by  said  data  forming 
means  and  continuously  outputting  said  playback 
data  at  said  transfer  rate;  and 
control  means  for  controlling  a  scanning  position  of 
said  reproducing  head  so  that  said  reproducing 
head  will  scan  the  same  position  on  said  disc- 
shaped  recording  medium  for  a  time  interval  neces- 
sary  to  read  out  the  data  of  the  predetermined  re- 
cording  medium  M  times  and  so  that  said  reproduc- 
ing  head  will  start  reading  out  next  data  after  lapse 
of  said  time  interval  and  for  discontinuing  data  writ- 
ing  in  said  memory  as  a  function  of  detection  of  an 
occurrence  of  a  detected  disturbance  in  said  repro- 
ducing  head  such  that  in  use  data  reproduced  when 
there  is  a  disturbance  are  discarded  and  data  of 
said  predetermined  volume  are  formed  in  a  distur- 
bance-free  state  from  data  stored  in  said  storage 
means. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  block  circuit  diagram  showing  the  con- 
struction  of  an  optical  head  reproducing  apparatus  em- 
bodying  the  present  invention. 

Fig.  2  is  a  diagrammatic  view  showing  data  stored 
in  a  buffer  circuit  of  the  optical  disc  reproducing  appa- 
ratus. 

Fig.  3  is  a  block  circuit  diagram  showing  the  con- 
struction  of  a  magneto-optical  disc  recording/reproduc- 
ing  apparatus  embodying  the  present  invention. 

Fig.  4  is  a  flow  chart  showing  a  data  recording  op- 
eration  of  the  magneto-optical  disc  recording/reproduc- 
ing  apparatus. 

Fig.  5  is  a  flow  chart  showing  a  data  reproducing 
operation  of  the  magneto-optical  disc  recording/repro- 
ducing  apparatus. 

Best  Embodiment  for  Practicing  the  Invention 

By  referring  to  the  drawings,  an  embodiment  of  an 
optical  disc  reproducing  apparatus  according  to  the 
present  invention  will  be  explained. 

Fig.  1  is  a  block  circuit  diagram  showing  an  arrange- 
ment  of  an  optical  disc  reproducing  apparatus  according 
to  the  present  invention. 

In  the  present  optical  disc  reproducing  apparatus, 
a  disc  1  is  rotationally  driven  by  a  spindle  motor  2  at,  for 
example,  a  constant  linear  velocity  corresponding  to  N 
times  the  prescribed  data  transfer  rate.  The  disc  1  is  an 

5  optical  disc  for  a  CD  player,  for  example,  and  a  music 
program  is  recorded  in  the  form  of  a  train  of  pits  along 
the  disc  track  together  with  redundancy  bits,  such  as 
CRC  (cyclic  redundancy  code)  and  subcoding  formed 
by  frame  synchronization  signals,  control  bits  and  ad- 

10  dress  bits. 
An  optical  head  3  is  constituted  by  optical  compo- 

nents,  such  as  a  laser  diode,  collimator  lens,  object  lens, 
beam  splitter  and  a  cylindrical  lens,  and  split  photode- 
tectors,  and  is  adapted  for  irradiating  a  laser  beam  on 

is  the  recording  surface  of  the  disc  1  for  detecting  changes 
in  intensity  of  the  reflected  light  from  the  pits  in  cooper- 
ation  with  an  RF  circuit  4  arranged  in  a  matrix  configu- 
ration.  The  optical  head  3  also  detects  focusing  error 
signals  such  as  by  a  so-called  astigmatic  method,  while 

20  detecting  tracking  error  signals  such  as  by  a  so-called 
push-pull  method. 

The  RF  circuit  4  renders  the  reproduced  signals 
from  the  optical  head  3  into  binary  form  signals,  which 
are  supplied  to  a  clock  reproducing  circuit  5.  The  RF  cir- 

25  cuit  4  also  transmits  the  focusing  error  signals  and  track- 
ing  error  signals  to  a  focusing  servo  control  circuit  11  A 
and  a  tracking  servo  control  circu  it  1  1  B  of  a  servo  control 
circuit  11  ,  respectively. 

The  focusing  servo  control  circuit  11  A  actuates  the 
30  object  lens  of  the  optical  head  3  along  the  light  axis  so 

that  the  focusing  error  signal  from  the  RF  circuit  4  is  re- 
duced  to  zero,  while  the  tracking  servo  control  circuit 
1  1  B  actuates  the  object  lens  of  the  optical  head  3  along 
the  disc  radius  so  that  the  tracking  error  signal  from  the 

35  RF  circuit  4  is  reduced  to  zero. 
The  clock  reproducing  circuit  5  is  constituted  by  a 

phase  locked  loop  (PLL)  and  reproduces  clock  signal 
recorded  on  the  disc  1  from  the  binary  signals  from  the 
RF  circuit  4. 

40  A  synchronization  detection  circuit  6  detects  frame 
synchronization  signals  from  the  reproduced  signals 
with  the  aid  of  clock  signals  from  clock  reproducing  cir- 
cuit  5  for  achieving  frame  synchronization.  The  circuit  6 
also  provides  for  synchronization  protection  for  prevent- 

45  ing  frame  desynchronization  caused  by  the  inability  of 
detecting  frame  synchronization  signals  under  the  ef- 
fects  of  dropout  or  jitter. 

A  spindle  motor  servo  control  circuit  12  takes 
charge  of  a  rotational  control  of  the  spindle  motor  2  to 

so  cause  locking  of  the  PLL  of  the  clock  reproducing  circuit 
5  with  the  aid  of  clock  signals  from  the  clock  reproducing 
circuit  5  and  the  frame  synchronization  signals  from  the 
frame  synchronization  detection  circuit  6. 

A  demodulating  circuit  7  processes  the  above  men- 
55  tioned  binary  signals  by  eight  to  fourteen  modulation 

(EFM),  for  example,  to  produce  8-bit-per-symbol  data. 
A  buffer  circuit  8  is  constituted  by  a  memory  for  stor- 

ing  one-track  reproduced  data  and  transiently  store  the 

3 
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reproduced  data  from  the  demodulation  circuit  7  as  will 
be  explained  subsequently. 

An  error  correction  circuit  9  is  a  so-called  CIRC 
(cross  interleave  Reed-Solomon  code)  decoding  circuit, 
and  functions  to  correct  errors  in  the  reproduced  data 
stored  in  the  buffer  circuit  8  to  reproduce  data  of  a  music 
program  per  se,  which  are  outputted  at  a  terminal  1  0  by 
means  of  the  buffer  circuit  8  at  a  prescribed  data  transfer 
rate. 

When  causing  track  jumping  of  the  optical  head  3, 
a  system  controller  13  calculates,  from  subcoding  ad- 
dress  data  demodulated  by  the  demodulating  circuit  7, 
the  current  track  position  and  the  number  of  tracks  as 
far  as  the  jumping  destination,  and  transmits  control  sig- 
nals  to  a  thread  servo  control  circuit  11c  of  the  servo 
control  circuit  11  . 

The  thread  servo  control  circuit  1  1  c  is  responsive  to 
control  signals  from  the  system  controller  13  to  turn  off 
the  servo  to  shift  the  optical  head  3  along  the  track  ra- 
dius. 

A  disturbance  detection  circuit  1  4  detects  that  each 
servo  control  from  the  servo  control  circuit  11  is  turned 
off,  that  is,  is  not  in  regular  operation,  due  to  vibrations 
or  the  like,  and  controls  the  buffer  circuit  8  as  will  be 
described  subsequently. 

The  operation  is  hereinafter  explained. 
One-track  data  from  the  disc  1  are  reproduced  re- 

peatedly  N  times  at  a  rate  equal  to  N  times  the  rate  of 
data  transmission  at  the  terminal  10.  The  reproduced 
data  are  demodulated  at  the  demodulating  circuit  7  and 
stored  in  the  buffer  circuit  8.  Meanwhile,  if  data  cannot 
be  reproduced  correctly  during  data  reproduction,  due 
to,  for  example,  vibrations  from  outside,  that  is,  if  the 
disturbance  detection  circuit  1  4  detects  that  the  servo  is 
not  in  good  order,  data  storage  in  the  buffer  circuit  8  is 
discontinued.  If  the  disturbance  detection  circuit  14  de- 
tects  that  the  servo  control  is  in  good  order,  the  repro- 
duced  data  are  stored  in  the  buffer  circuit  8.  As  a  result, 
data  reproduced  when  the  servo  control  is  out  of  order 
are  discarded,  while  data  reproduced  when  the  servo 
control  is  in  good  order  are  stored  in  the  buffer  circuit  8, 
for  forming  one-track  data. 

In  this  manner,  with  the  present  embodiment,  one 
track  data  recorded  on  the  disc-shaped  recording  me- 
dium  are  repeatedly  reproduced,  using  the  rotational  ve- 
locity  of  the  disc  equal  to  N  times  the  prescribed  rota- 
tional  velocity,  and  one-track  data  are  formed  from  the 
reproduced  N-number  of  data  to  enable  data  reproduc- 
tion  which  is  strong  against  disturbances,  such  as  vibra- 
tions. 

On  the  other  hand,  by  data  processing  in  which  data 
reproduced  while  servo  control  is  not  in  regular  opera- 
tion  are  discarded,  data  reproduction  may  be  made  in  a 
manner  strong  against  disturbances,  such  as  vibrations. 

In  addition,  by  storing  data  reproduced  while  servo 
control  is  in  regular  operation  in  the  above  described 
buffer  circuit  8  adapted  for  storing  one-track  data,  and 
by  forming  one-track  data,  data  reproduction  may  be 

made  in  a  strong  against  disturbances,  such  as  vibra- 
tions. 

Meanwhile,  the  buffer  circuit  8,  which  is  constituted 
by  a  memory  adapted  to  store  one-track  data  in  the 

5  above  described  embodiment,  may  also  be  constituted 
by  a  memory  adapted  for  storing  playback  data  for  N 
tracks. 

That  is,  as  shown  for  example  in  Fig.  2,  the  disc  1 
is  rotationally  driven  at  a  rotational  velocity  equal  to  four 

10  times  the  data  transfer  rate  for  reproducing  one-track 
data  four  times  repeatedly,  and  data  reproduced  by 
each  reproducing  operation  are  directly  stored  in  the 
buffer  circuit  8.  One-track  data  are  formed  by  taking  the 
majority  of  the  data  reproduced  four  times,  as  an  exam- 

's  pie.  More  specifically,  when  the  second  word  is  repro- 
duced  as  "26"  in  hexadecimal  notation  at  the  time  of  the 
first  reproducing  operation,  and  as  "50"  in  hexadecimal 
notation  at  the  time  of  the  second  and  the  following  re- 
producing  operations,  "50"  is  selected  as  the  correct  re- 

20  produced  data  in  hexadecimal  notation.  If  the  repro- 
duced  data  differ  for  each  time  of  reproduction,  as  in  the 
case  of  the  fourth  word,  the  data  are  not  used  but  are 
handled  as  erroneous  data. 

In  this  manner,  by  directly  storing  data  obtained  by 
25  the  N  times  of  reproduction  in  the  buffer  circuit  8  and 

taking  the  majority  of  the  stored  data  to  form  one-track 
data,  data  error  occurrences  may  be  reduced  and  data 
reproduction  more  invulnerable  to  disturbances,  such 
as  vibrations,  may  be  achieved.  The  majority  taking  may 

30  be  made  after  the  error  correction.  If  the  number  N  is 
not  an  integer,  that  is,  if  the  data  reproducing  rate  from 
the  disc-shaped  recording  medium  is  not  an  integer 
times  the  data  transfer  rate,  the  buffer  circuit  8  is  de- 
signed  to  store  data  of  a  number  of  tracks  which  is  a 

35  minimum  integer  larger  than  N  so  that  data  stored  during 
the  last  reproducing  operation  are  stored  partially  in  the 
one-track  memory. 

The  present  invention  is  not  limited  to  the  above  de- 
scribed  embodiment  and  may  be  applied  to,  for  exam- 

40  pie,  a  so-called  CD-ROM,  a  once-write  type  optical  disc 
apparatus,  an  overwrite  type  magneto-optical  disc  ap- 
paratus,  or  to  a  magnetic  disc  apparatus.  The  present 
invention  may  also  be  applied  to  a  disc  recording/repro- 
ducing  apparatus  which  makes  use  of  a  disc-shaped  re- 

45  cording  medium  rotated  at  a  constant  angular  velocity 
(CAV).  The  buffer  circuit  8  may  also  be  provided  up- 
stream  of  the  demodulating  circuit  7. 

Thus,  as  explained  hereinafter,  by  repeatedly  repro- 
ducing  one-track  data  recorded  on  the  disc-shaped  re- 

50  cording  medium  N  times  using  a  rotational  velocity  of 
the  disc  which  is  N  times  a  prescribed  velocity,  and  by 
forming  one-track  data  from  the  N-number  of  the  repro- 
duced  data,  regular  data  reproduction  may  be  achieved 
even  under  an  operating  environment  where  more  or 

55  less  severe  vibrations  occur,  such  as  in  the  case  of  car- 
laden  apparatus. 

In  addition,  data  errors  may  be  reduced  by  process- 
ing  the  N-number  of  reproduced  data  to  form  one-track 

4 
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data. 
For  example,  data  reproduced  when  servo  control 

is  in  normal  operation  may  be  stored  in  a  data  buffer 
adapted  to  store  one-track  data  to  produce  error-free 
one-track  data. 

Also  by  directly  storing  data  obtained  by  the  re- 
number  reproducing  operations  in  the  data  buffer,  the 
majority  of  the  stored  data  may  be  taken  to  form  one- 
track  data  for  further  reducing  data  errors. 

In  other  words,  data  reproduction  may  be  achieved 
with  a  higher  reliability  even  under  an  operating  environ- 
ment  subjected  to  more  or  less  severe  vibrations. 

By  referring  to  the  drawings,  an  embodiment  of  the 
magneto-optical  disc  recording/reproducing  apparatus 
which  could  embody  the  present  invention  will  hereinaf- 
ter  be  explained. 

Fig.  3  is  a  block  circuit  diagram  showing  an  arrange- 
ment  of  a  magneto-optical  disc  recording/reproducing 
apparatus. 

In  the  magneto-optical  disc  recording/reproducing 
apparatus,  shown  in  Fig.  3,  a  disc  21  is  rotationally  driv- 
en  by  a  spindle  motor  22  at  a  constant  linear  velocity 
(CLV)  or  a  constant  angular  velocity  (CAV)  which  is  N 
times  the  rotational  velocity  of  the  disc  corresponding  to 
the  transfer  rate  of  input  data  entered  at  a  terminal  40 
or  of  reproduced  data  outputted  at  the  terminal  40,  for 
example,  N  times  the  data  transfer  rate  prescribed  by 
the  position  of  the  terminal  40. 

The  disc  21  is  a  magneto-optical  disc  for  data  re- 
cording  and  reproduction  which  is  provided  with  record- 
ing  track(s)  formed  by  spiral  or  concentric  grooves  or 
lands  defined  between  the  grooves.  A  variety  of  data 
are  recorded  on  the  recording  track  in  accordance  with 
a  predetermined  modulation  by  so-called  thermomag- 
netic  recording.  These  recorded  data  may  be  repro- 
duced.  That  is,  on  the  track,  there  are  alternately  record- 
ed  along  the  track  synchronization  signals,  address  data 
and  data  per  se  in  accordance  with  a  predetermined  for- 
mat.  Synchronization  may  be  achieved  during  data  re- 
cording  and  reproduction  by  these  synchronization  sig- 
nals,  whereas  data  supervision  may  be  made  by  ad- 
dress  data.  Various  data  per  se,  such  as  data  of  a  music 
or  video  program,  are  adapted  to  be  recorded  in  the  data 
recording  area  along  with  error  correction  code  (ECC) 
and  data  transfer  rate  information  associated  with  the 
kind  of  data  to  be  recorded. 

An  optical  head  23  is  constituted  by  a  laser  light 
source,  such  as  a  laser  diode,  optical  components,  such 
as  a  collimator  lens,  object  lens,  polarization  beam  split- 
ter  or  a  cylindrical  lens,  and  split  photodetectors.  When 
recording  data  on  the  disc  21,  a  laser  beam  from  the 
laser  light  source  is  pulse-modulated  in  accordance  with 
record  data  by  a  laser  driving  circuit  36  under  the  mag- 
netic  field  produced  by  a  coil  37  before  being  irradiated 
on  the  recording  surface  of  a  target  track  of  the  disc  21 
for  recording  data  by  thermomagnetic  recording.  When 
reproducing  data  from  the  disc  21  ,  the  laser  beam  is  ir- 
radiated  on  the  recording  surface  of  the  target  track  of 

the  disc  21  and,  in  cooperation  with  an  RF  circuit  24  of 
a  matrix  configuration,  the  optical  head  detects  the  dif- 
ferential  polarization  angle  (Kerr  rotation  angle)  of  the 
reflected  light  from  the  recording  surface  to  produce 

5  playback  signals.  The  optical  head  also  detects  focusing 
error  signals  by  the  so-called  astigmatic  method,  while 
detecting  tracking  error  signals  by  the  so-called  push- 
pull  method. 

The  above  mentioned  RF  circuit  24  renders  the  re- 
10  produced  signals  into  binary  signals  and  transmits  the 

binary  signals  to  a  demodulating  circuit  25.  The  circuit 
24  also  transmits  the  focusing  error  signals  and  the 
tracking  error  signals  to  a  servo  control  circuit  31  . 

The  demodulating  circuit  25  is  constituted  by,  for  ex- 
's  ample,  a  clock  reproducing  circuit,  a  synchronization  cir- 

cuit  and  a  demodulator.  The  clock  reproducing  circuit  of 
the  demodulating  circuit  25  reproduces  clock  signals  re- 
corded  on  the  disc  21  from  the  binary  signals.  The  syn- 
chronization  detection  circuit  detects  synchronization 

20  signals  from  the  binary  signals,  with  the  aid  of  the  clock 
signals  from  the  clock  reproducing  circuit,  for  synchro- 
nization,  while  assuring  synchronization  protection  to 
prevent  desynchronization  is  case  synchronization  sig- 
nals  cannot  be  detected  under  the  effects  of  dropout  or 

25  jitter.  The  demodulator  demodulates  the  binary  signals 
in  accordance  with  a  predetermined  demodulation  sys- 
tem  for  conversion  into,  for  example,  8-bit-per-symbol 
reproduced  data,  while  detecting  the  data  transfer  rate 
information  recorded  on  the  disc  21  along  with  data  per 

30  se.  The  demodulating  circuit  25  supplies  the  reproduced 
data  to  a  data  controller  26,  while  supplying  the  infor- 
mation  necessary  for  system  control,  such  as  the  above 
mentioned  clock  signals,  synchronization  signals  or  da- 
ta  transmitting  rate  information,  to  the  system  controller 

35  32. 
The  data  controller  26  controls  a  memory  27  and  an 

error  correction  circuit  28,  under  control  of  the  system 
controller  32,  in  such  a  manner  that,  during  data  repro- 
duction,  the  reproduced  data  from  the  demodulating  cir- 

40  cuit  25  are  stored  transiently  in  the  memory  27  and  error 
correction  is  made  of  the  reproduced  data  transiently 
stored  in  the  memory  27.  The  data  controller  26  supplies 
the  error-corrected  reproduced  data  to  a  switching  cir- 
cuit  29.  The  data  controller  26  also  controls  the  memory 

45  and  the  error  correction  circuit  28,  insuchamannerthat, 
during  data  recording,  input  data  supplied  by  means  of 
the  switching  circuit  29  are  transiently  stored  in  the 
memory  27  and  error  correction  code  is  added  at  the 
error  correction  circuit  28  to  the  input  data  transiently 

so  stored  in  the  memory  27.  The  data  controller  26  trans- 
mits  the  input  data  added  to  by  the  error  correction  code 
to  a  demodulation  circuit  35.  For  checking  that  the  input 
data  have  been  correctly  recorded  on  the  disc  21,  the 
data  controller  26  compares  the  input  data  stored  in  the 

55  memory  27  with  the  reproduced  data  from  the  demod- 
ulating  circuit  25  to  supply  the  results  of  comparison  to 
the  system  controller  32. 

The  switching  circuit  29  operates  under  control  of 

5 
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the  system  controller  32  to  make  a  switching  during  data 
reproduction  between  outputting  the  reproduced  data 
from  the  data  controller  26  directly  to  the  terminal  40  and 
outputting  the  data  to  the  terminal  by  the  interposition 
of  a  one-track  memory  30  and  a  switching  during  data 
recording  between  directly  supplying  input  data  sup- 
plied  by  means  of  the  terminal  40  to  the  data  controller 
26  and  supplying  the  data  to  the  data  controller  26  by 
the  interposition  of  the  one-track  memory  30. 

During  data  reproduction,  the  one-track  memory  30 
transiently  stores  error-corrected  one-track  reproduced 
data  from  the  data  controller  26  and,  at  the  time  point 
when  the  optical  head  23  starts  to  be  shifted  to  the  next 
track,  outputs  the  stored  reproduced  data  at  a  pre- 
scribed  data  transfer  rate  by  way  of  the  switching  circuit 
29  and  the  terminal  40.  During  data  recording,  the  one- 
track  memory  30  stores  input  data  continuously  sup- 
plied  thereto  through  the  switching  circuit  29  and,  at  the 
time  point  when  the  one-track  input  data  have  been 
stored,  transmits  the  stored  one-track  input  data  to  the 
data  controller  26  by  way  of  the  switching  circuit  29. 
More  specifically,  the  one-track  memory  30  is  constitut- 
ed  by  a  first  memory  and  a  second  memory,  each  having 
a  one-track  capacity.  During  data  reproduction,  the 
memory  30  stores  data  reproduced  while  the  optical 
head  23  scans  the  same  track  in  the  first  memory,  while 
outputting  data  stored  in  the  second  memory,  with  the 
optical  head  23  scanning  the  preceding  track  at  the  pre- 
scribed  data  transfer  rate  at  the  terminal  40  as  the  play- 
back  data.  By  alternately  using  the  first  memory  and  the 
second  memory  in  this  manner,  the  reproduced  data 
outputted  from  the  one-track  memory  30  through  the  ter- 
minal  40  become  continuous  data.  During  data  record- 
ing,  while  one-track  data  of  the  continuously  supplied 
input  data  are  stored  in  the  first  memory,  one-track  input 
data  stored  in  the  second  memory  are  supplied  to  the 
data  controller  26.  On  the  other  hand,  while  one-track 
input  data  are  stored  in  the  second  memory,  one-track 
input  data  stored  in  the  first  memory  are  supplied  to  the 
data  controller  26.  By  alternately  using  the  first  and  sec- 
ond  memories  in  this  manner,  continuous  input  data 
supplied  at  the  terminal  40  may  be  supplied  without  data 
dropout  to  the  data  controller  26  by  means  of  the  switch- 
ing  circuit  29. 

The  modulating  circuit  35  modulates  the  input  data 
added  to  by  error  correction  code  from  data  controller 
26  in  a  predetermined  manner  with  the  use  of  clock  sig- 
nals  from  system  controller  32,  while  adding  the  data 
transfer  rate  information  from  the  system  controller  32 
to  the  modulated  data  to  form  record  data  having  a 
transfer  rate  which  is  N  times  the  transfer  rate  of  the 
input  data  to  supply  the  resulting  record  data  to  the  laser 
driving  circuit  36. 

As  mentioned  hereinabove,  the  laser  driving  circuit 
36  pulse  modulates  the  laser  light  source  of  the  optical 
head  23  on  the  basis  of  the  record  data  under  the  mag- 
netic  field  generated  by  the  coil  37.  As  a  result,  data  are 
recorded  on  the  track  of  the  disc  21  . 

The  servo  control  circuit  31  is  mainly  constituted  by 
a  focusing  servo  circuit,  a  tracking  servo  control  circuit, 
a  spindle  motor  servo  control  circuit  and  a  thread  servo 
control  circuit.  That  is,  the  focusing  servo  control  circuit 

5  actuates  the  object  lens  of  the  optical  head  23  along  the 
optical  axis  so  that  the  focusing  error  signal  from  the 
optical  head  24  will  be  zero.  The  tracking  servo  control 
circuit  actuates  the  object  lens  of  the  optical  head  23  so 
that  the  tracking  error  signal  from  the  RF  circuit  24  will 

10  be  zero.  The  spindle  motor  servo  control  circuit  controls 
the  spindle  motor  22  so  that  the  PLL  of  the  demodulating 
circuit  25  will  be  locked.  The  thread  servo  control  circuit 
is  responsive  to  control  signals  from  the  system  control- 
ler  32  to  shift  the  optical  head  23  along  the  disc  radius. 

is  the  servo  control  circuit  31  ,  constructed  in  this  manner, 
transmits  the  information  indicating  the  operating  states 
of  various  parts  controlled  by  the  servo  control  circuit  31 
to  the  system  controller  32. 

The  system  controller  32  controls  the  demodulating 
20  circuit  25,  data  controller  26,  memory  27,  error  correc- 

tion  circuit  28,  switching  circuit  29,  one-track  memory 
30,  servo  control  circuit  31,  modulating  circuit  35  and 
the  coil  37,  as  described  hereinabove,  with  the  aid  of  the 
information  showing  the  operating  states  of  various 

25  parts  from  the  servo  control  circuit  31,  the  information 
necessary  for  system  control  from  the  demodulating  cir- 
cuit  25  and  the  data  transfer  rate  information  supplied 
by  means  of,  for  example,  the  terminal  41  . 

Thus,  in  the  present  embodiment,  during  data  re- 
30  cording,  driving  means  rotationally  driving  the  disc  21  at 

the  rotational  velocity  equal  to  N  times  the  rotational  ve- 
locity  of  the  disc  corresponding  to  the  transfer  rate  of 
the  input  data  during  data  recording,  is  constituted  by 
the  spindle  motor  22,  RF  circuit  24  and  the  servo  control 

35  circuit  31  ,  the  optical  head  23  is  used  as  the  recording 
head  for  scanning  the  track  of  the  disc  21  for  recording 
data,  the  one-track  memory  30  is  used  as  storage 
means  for  storing  continuously  supplied  one-track  input 
data,  record  data  forming  means  for  converting  data 

40  read  out  from  the  one-track  memory  30  into  record  data 
having  the  transfer  rate  which  is  N  times  the  above  men- 
tioned  transfer  rate  is  constituted  by  the  data  controller 
26,  memory  27,  error  correction  circuit  28,  modulation 
circuit  35  and  the  laser  driving  circuit  36,  and  the  system 

45  controller  32  is  used  as  control  means  operating  in  such 
a  manner  that  one-track  data  stored  in  the  one-track 
memory  30  are  stored  in  the  target  track  as  the  record 
data  having  an  N-fold  transfer  rate  during  the  time  inter- 
val  when  the  next  one-track  input  data  are  stored  in  the 

so  one-track  memory  and,  after  lapse  of  the  time  interval, 
the  one-track  data  stored  in  the  one-track  memory  30 
during  the  time  interval  are  recorded  in  the  next  target 
track. 

On  the  other  hand,  during  data  reproduction,  driving 
55  means  rotationally  driving  the  disc  21  at  a  rotational  ve- 

locity  equal  to  N  times  the  rotational  velocity  of  the  disc 
corresponding  to  the  transfer  rate  of  the  reproduced  da- 
ta  is  constituted  by  the  spindle  motor  22,  RF  circuit  24 

6 
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and  the  servo  control  circuit  31,  the  optical  head  23  is 
used  as  the  reproducing  head  for  scanning  the  track  on 
the  disc  21  for  reproducing  continuously  recorded  data, 
data  reproducing  means  for  reproducing  reproduced 
data  from  the  reproduced  signals  from  the  optical  head 
23  is  constituted  by  the  RF  circuit  24-error  correction 
circuit  28,  the  one-track  memory  30  is  used  as  storage 
means  for  storing  one-track  playback  data  from  data  re- 
producing  means  and  for  continuously  outputting  the 
stored  reproduced  data  at  the  above  mentioned  transfer 
rate,  and  the  system  controller  32  is  used  as  control 
means  operating  in  such  a  manner  that  the  optical  head 
23  scans  the  same  track  during  the  time  interval  neces- 
sary  for  the  disc  21  to  perform  N-number  of  revolutions 
and,  after  lapse  of  the  time  interval,  the  optical  head  23 
starts  reproducing  the  next  track. 

The  operation  of  recording  data  on  the  disc  21  by 
the  above  described  magneto-optical  disc  recording 
and/or  reproducing  apparatus  is  explained  by  referring 
to  the  flow  chart  shown  in  Fig.  4. 

It  is  assumed  that  the  disc  21  is  rotated  at  the  rota- 
tional  velocity  of  1800  rpm,  each  track  of  the  disc  21  is 
constituted  by  1  0  sectors  (1  0  sectors/track),  each  sector 
is  constituted  by  98  segments  (98  segments/sector)  and 
that  the  data  volume  in  each  segment  that  may  be  used 
by  the  user  is  24  bytes.  That  is,  the  time  (period)  of  one 
full  revolution  of  the  disc  21  is  33{1-s-(1800-s-60)X100} 
ms,  whereas  the  maximum  data  transfer  rate  through 
terminal  40  is  300(1800-1-60X10)  sectors/second.  On 
the  other  hand,  the  transfer  rate  of  input  data  supplied 
through  the  terminal  40  is  prescribed  by  the  data  type 
and,  with  the  rate  of  R  sectors/second,  the  time  T  nec- 
essary  for  inputting  one  track  (ten  sector)  data  is  10-̂ R. 

It  is  also  assumed  that  the  input  data  supplied  by 
means  of  terminal  40  are  data  of  the  B  level  stereo  mode 
data  which  are  the  CD-DA  mode  data  in  the  so-called 
CD-I  (CD-Interactive  media)  compressed  by  1/4.  Mean- 
while,  the  above  mentioned  prescribed  data  transfer 
rate  R  of  the  B  level  stereo  mode  data  is  18.75  sectors/ 
second.  Thus  the  time  T  necessary  to  enter  one-track 
input  data  by  means  of  terminal  40  is  533 
(10-1-18.75X1000)  ms.  In  other  words,  the  disc  21  per- 
forms  16  (300-1-18.75)  revolutions  during  the  time  in 
which  one-track  input  data  are  entered  by  means  of  the 
terminal  40. 

At  step  ST1  of  the  flow  chart  shown  in  Fig.  4,  the 
system  controller  32  checks  the  data  transfer  rate  infor- 
mation  R  supplied  by  means  of  terminal  41  .  If  the  data 
transfer  rate  R  corresponds  to  the  above  mentioned 
maximum  data  transfer  rate  of  300  sectors/second,  the 
system  controller  32  proceeds  to  step  ST2  and,  other- 
wise,  the  system  controller  proceeds  to  step  ST3.  In  the 
present  example  in  which  the  input  data  are  the  B  level 
stereo  mode  data,  since  the  data  transfer  rate  R  is  1  8.75 
sectors/second,  the  system  controller  proceeds  to  step 
ST3. 

At  step  ST2,  the  system  controller  32  interconnects 
contacts  29a-29c  and  contacts  29d-29f  of  the  switching 

circuit  29,  while  shifting  the  optical  head  23  to  the  next 
track  each  time  the  disc  21  makes  one  complete  revo- 
lution.  As  a  result,  the  input  data  entered  at  the  terminal 
40  for  each  revolution  of  the  disc  21  at  the  data  transfer 

5  rate  of  300  sectors/second  are  modulated  in  a  predeter- 
mined  manner  before  being  sequentially  recorded  on 
the  disc  21. 

At  step  ST3,  the  system  controller  32  calculates  the 
time  T  necessary  to  store  one-track  input  data  in  the 

10  one-track  memory  30  (T=10-s-R,  referred  to  hereinafter 
as  buffer  time)  and  interconnects  contacts  29f-29e  of  the 
switching  circuit  29,  before  proceeding  to  step  ST4.  In 
the  present  B  level  stereo  mode,  the  buffer  time  T  is  533 
ms. 

is  At  step  ST4,  the  system  controller  32  compares  the 
time  t  elapsed  since  the  time  of  starting  storage  of  the 
one-track  input  data  in  the  one-track  memory  30  to  the 
buffer  time  T.  If  the  time  elapsed  t  is  short,  the  controller 
repeats  the  step  ST4  and,  when  the  time  elapsed  t  be- 

20  comes  equal  to  the  buffer  time  T,  the  controller  proceeds 
to  step  ST5.  That  is,  the  step  ST4  is  repeated  as  a  loop 
until  one-track  input  data  are  stored  in  e.g.  the  first  mem- 
ory  of  the  one-track  memory  30.  Meanwhile,  for  sequen- 
tially  recording  the  continuously  supplied  input  data  on 

25  the  disc  21  without  dropout,  data  storage  in  the  second 
memory  is  started  as  soon  as  data  storage  in  the  first 
memory  of  the  one-track  memory  in  terminated. 

AT  step  ST5,  the  system  controller  32  interconnects 
contacts  29a-29b  of  the  switching  circuit  29.  As  a  result, 

30  one-track  input  data  stored  in  the  first  memory  of  the 
one-track  memory  30  are  stored  in  the  memory  27  by 
means  of  the  switching  circuit  29  and  the  data  controller 
26.  The  recording  data,  to  which  error  correction  data 
and  data  transfer  rate  data  R  have  been  annexed  and 

35  which  have  been  modulated  in  a  predetermined  man- 
ner,  are  recorded  on  the  target  track.  The  system  con- 
troller  32  then  proceeds  to  step  ST6. 

At  step  ST6,  recorded  data  are  reproduced  for  de- 
termining  whether  or  not  the  data  recorded  on  the  target 

40  track  at  step  ST5  are  correct.  The  data  controller  26 
compares  the  input  data  stored  in  the  memory  27  to  the 
reproduced  data,  as  described  previously,  and  transmits 
the  results  of  comparison  to  the  system  controller  32. 
The  system  controller  32  proceeds  to  step  ST9  if  the 

45  data  are  recorded  correctly,  and  to  step  ST7  if  otherwise. 
At  step  ST9,  the  system  controller  32  shifts  the  op- 

tical  head  23  to  the  next  track,  because  data  recording 
has  been  made  correctly.  The  system  controller  then  re- 
verts  to  step  ST1  . 

so  On  the  other  hand,  at  step  ST7,  the  system  control- 
ler  32  compares  the  time  t  elapsed  since  the  time  of 
starting  of  storage  of  input  data  in  the  second  memory 
of  the  one-track  memory  30  to  the  buffer  time  T.  The 
system  controller  shifts  to  step  ST8  if  the  time  elapsed 

55  t  is  shorter  and  to  step  ST1  0  if  the  time  elapsed  t  is  equal 
to  the  buffer  time  T. 

At  step  ST8,  system  controller  32  again  records  da- 
ta  per  se  and  the  data  transfer  rate  information  on  the 
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same  track  before  reverting  to  step  ST6.  Thus,  in  the 
loop  of  steps  ST6  to  ST8,  system  controller  32  repeat- 
edly  performs,  during  the  time  of  storage  of  the  next  in- 
put  data  in  the  second  memory  of  the  one-track  memory, 
an  operation  of  ascertaining  or  verifying  of  data  record- 
ing  has  been  made  correctly  on  the  current  target  track. 

On  the  other  hand,  at  step  ST10,  the  system  con- 
troller  32  makes  an  error  display  as  a  data  record  error, 
because  data  recording  has  not  been  made  correctly  in 
the  target  track  during  the  time  of  storing  the  next  one- 
track  input  data  in  the  one-track  memory  30. 

In  this  manner,  by  storing  one-track  input  data  sup- 
plied  to  the  one-track  memory  30  at  the  predetermined 
data  transfer  rate  R,  rotating  the  disc  21  at  a  rotational 
velocity  which  is  N  times  the  rotational  velocity  corre- 
sponding  to  the  data  transfer  rate  R,  recording  data 
stored  in  the  one-track  memory  30,  with  the  optical  head 
23  scanning  the  same  track  a  plural  number  of  times, 
and  by  repeating  a  data  recording  operation  during  the 
time  when  the  next  one-track  input  data  are  stored  in 
the  one-track  memory  30  so  that  data  recording  may  be 
made  correctly  on  the  target  track,  the  input  data  con- 
tinuously  supplied  to  the  disc  21  may  be  recorded  cor- 
rectly,  provided  that  the  optical  head  23  scans  the  target 
track  correctly  at  least  once,  even  if  the  optical  head  23 
should  be  off-track  due  to  vibrations  or  the  like.  On  the 
other  hand,  by  converting  input  data  at  the  demodulating 
circuit  35  into  record  data  having  a  transfer  rate  equal 
to  N  times  the  input  data  transfer  rate,  data  per  se  may 
be  recorded  continuously  on  the  track  of  the  disc  21  . 

The  operation  of  reproducing  data  from  the  disc  21 
by  the  magneto-optical  disc  recording  and/or  reproduc- 
ing  apparatus  shown  in  Fig.  3  is  explained  by  referring 
to  a  flow  chart  of  Fig.  5. 

As  in  the  case  of  the  above  mentioned  data  record- 
ing  operation,  it  is  assumed  that  the  rotational  velocity 
of  the  disc  21  is  1800  rpm,  each  track  of  the  disc  21  is 
constituted  by  1  0  sectors  (1  0  sectors/track),  each  sector 
is  constituted  by  98  segments  (98  segments/section) 
and  that  the  data  volume  in  each  segment  that  may  be 
used  by  the  user  is  24  bytes.  That  is,  the  time  (period) 
of  one  full  revolution  of  the  disc  21  is  33{1-s-(1  800-5-60) 
X1  00}  ms,  whereas  the  maximum  transfer  rate  for  play- 
back  data  outputted  through  terminal  40  is  300 
(1800-1-60X10)  sectors/second.  On  the  other  hand,  the 
transfer  rate  of  input  data  supplied  through  the  terminal 
40  is  prescribed  by  the  data  type  and,  with  the  rate  of  R 
sectors/second,  the  time  T  necessary  for  inputting  one 
track  (ten  sector)  data  is  10-̂ R. 

It  is  also  assumed  that,  as  in  the  case  of  the  data 
recording  operation,  data  recorded  on  the  disc  21  are 
data  of  the  B  level  stereo  mode  data,  which  are  the  CD- 
DA  mode  data  in  the  so-called  CD-I  (CD-Interactive  me- 
dia)  compressed  by  1/c.  The  above  mentioned  pre- 
scribed  data  transfer  rate  R  is  then  18.75  sectors/sec- 
ond.  Thus  the  time  T  necessary  to  output  one-track  input 
data  by  means  of  terminal  40  is  533  (10-1-18.75X1000) 
ms.  In  other  words,  the  disc  21  performs  1  6  (300-1-1  8.75) 

revolutions  during  the  time  in  which  one-track  input  data 
are  outputted  by  means  of  the  terminal  40. 

At  step  ST11  of  the  flow  chart  shown  in  Fig.  5,  the 
system  controller  32  checks  the  data  transfer  rate  infor- 

5  mation  R  read  out  from  disc  21  .  If  the  data  transfer  rate 
R  corresponds  to  the  above  mentioned  maximum  data 
transfer  rate  of  300  sectors/second,  the  system  control- 
ler  32  proceeds  to  step  ST1  2  and,  otherwise,  the  system 
controller  proceeds  to  step  ST13.  In  the  present  exam- 

10  pie  in  which  the  data  recorded  on  the  disc  21  are  the  B 
level  stereo  mode  data,  since  the  data  transfer  rate  R  is 
18.75  sectors/second,  the  system  controller  proceeds 
to  step  ST13. 

At  step  ST12,  the  system  controller  32  intercon- 
15  nects  contact  29a-29c  and  contacts  29d-29f  of  the 

switching  circuit  29,  while  shifting  the  optical  head  23  to 
the  next  track  each  time  the  disc  21  makes  one  complete 
revolution.  As  a  result,  playback  data  reproduced  by 
each  complete  revolution  of  the  disc  21  are  outputted  at 

20  the  terminal  40  at  the  data  transfer  rate  of  300  sectors/ 
second. 

On  the  other  hand,  at  step  ST13,  the  system  con- 
troller  32  calculates  the  time  T  necessary  to  transfer 
one-track  data  (T=10-̂ R)  and  the  time  TB  equal  to  the 

25  time  T  less  the  time  necessary  to  read  out  one-track  data 
from  the  disc  21  (TB=T-33  ms;  referred  to  hereinafter  as 
the  buffer  time),  and  interconnects  contacts  29a  and  29b 
of  the  switching  circuit  29,  before  proceeding  to  step 
ST1  4.  In  the  present  B  level  stereo  mode,  the  buffer  time 

30  TB  is  500  (533-33)  ms. 
At  step  ST14,  the  system  controller  32  compares 

the  time  t  elapsed  since  start  of  scanning  of  the  target 
track  to  the  buffer  time  TB.  If  the  time  elapsed  t  is  less 
than  the  buffer  time  TB,  the  system  controller  32  pro- 

35  ceeds  to  step  ST1  5  and,  if  the  time  t  is  equal  to  the  buffer 
time  TB,  the  system  controller  proceeds  to  step  ST16. 

At  step  ST15,  the  system  controller  32  cause  the 
optical  head  23  to  scan  the  same  track,  before  reverting 
to  step  ST14.  That  is,  if,  in  the  loop  of  steps  ST14  and 

40  ST1  5,  the  time  t  is  less  than  the  buffer  time  TB,  the  sys- 
tem  controller  32  causes  the  optical  head  23  to  scan  the 
same  track.  The  playback  data  obtained  by  the  optical 
head  23  scanning  the  same  track  are  stored  in  e.g.  the 
first  memory  of  the  one-track  memory  30. 

45  On  the  other  hand,  at  step  ST16,  the  system  con- 
troller  32  interconnects  contact  29e  and  29f  of  the 
switching  circuit  29  for  outputting  one-track  playback  da- 
ta  stored  in  the  first  memory  of  the  one-track  memory 
30  at  step  ST15,  at  the  same  time  that  the  controller 

so  shifts  the  optical  head  23  to  the  next  track.  As  a  result, 
one-track  playback  data  stored  in  the  first  memory  of  the 
one-track  memory  30  at  step  ST15  are  outputted  at  the 
terminal  40  at  the  data  transfer  rate  R  prescribed  by  the 
data  types.  With  the  above  described  B  level  stereo 

55  mode,  playback  data  are  outputted  at  the  data  transfer 
rate  of  18.75  sectors/second.  Meanwhile,  the  next  one- 
track  playback  data  are  stored  in  the  second  memory 
while  the  playback  data  stored  in  the  first  memory  of  the 

8 
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one-track  memory  30  are  outputted.  In  this  manner,  the 
playback  data  are  outputted  continuously  at  the  pre- 
scribed  data  transfer  rate  at  the  terminal  40. 

Meanwhile,  when  reproducing  a  music  program,  for 
example,  it  is  also  possible  to  proceed  to  step  ST16  di- 
rectly  from  step  ST13,  on  starting  reproduction,  for 
shortening  the  so-called  access  time,  that  is  the  time 
which  elapses  since  the  command  for  reproduction  is 
issued  until  the  music  program  actually  starts  to  be  re- 
produced.  That  is,  playback  data  obtained  upon  scan- 
ning  the  same  track  once  may  be  outputted  directly. 

As  described  hereinabove,  by  rotating  the  disc  21 
at  a  rotational  velocity  which  is  N  times  the  rotational 
velocity  of  the  disc  corresponding  to  the  data  transfer 
rate  R,  reproducing  data  with  the  optical  head  23  scan- 
ning  the  same  track  a  plural  number  of  times,  storing 
reproduced  one-track  data  in  the  track  memory  30  and 
outputting  the  reproduced  data  from  the  one-track  mem- 
ory  30  at  the  predetermined  data  transfer  rate  12,  the 
reproduced  correct  one-track  data  are  stored  in  the  track 
memory  30,  provided  that  the  optical  head  23  correctly 
scans  the  target  track  at  least  once  within  the  buffer  time 
TB,  even  though  the  optical  head  23  should  be  off-track 
due  to  vibrations  or  the  like.  Thus  the  reproduced  one- 
track  data  stored  in  the  one-track  memory  30  may  be 
outputted  to  enable  continuous  data  reproduction. 

The  present  invention  is  not  limited  to  the  above  em- 
bodiment,  but  may  be  applied  to,  for  example,  a  so- 
called  CD-ROM,  once-write  type  optical  disc  apparatus 
or  magnetic  disc  apparatus.  The  present  invention  may 
also  be  applied  to  a  disc  recording/reproducing  appara- 
tus  employing  a  disc-shaped  recording  medium  rotating 
at  a  constant  linear  velocity  (CLV). 

With  the  above  described  disc  recording  apparatus, 
by  storing  one-track  input  data,  continuously  supplied  at 
a  prescribed  data  transfer  rate,  in  memory  means,  ro- 
tating  the  disc-shaped  recording  medium  at  a  rotational 
velocity  which  is  N  times  the  rotational  velocity  of  the 
recording  medium  corresponding  to  the  transfer  rate  of 
the  input  data,  causing  the  recording  head  to  scan  the 
target  track  a  plural  number  of  times  during  the  time 
when  the  next  one-track  input  data  are  stored  in  the 
memory  means,  and  by  repeating  the  data  recording  op- 
eration  so  as  to  correctly  record  the  one-track  input  data 
stored  in  the  memory  means,  the  continuously  supplied 
input  data  may  be  recorded  correctly,  even  if  the  record- 
ing  head  should  be  off-track  during  its  operation.  Also, 
by  converting  the  input  data  by  recording  data  forming 
means  into  recording  data  having  the  transfer  rate  which 
is  N  time  the  transfer  rate  of  the  input  data,  data  may  be 
recorded  continuously  on  the  track  of  the  disc-shaped 
recording  medium.  Above  all,  data  recording  may  be 
achieved  in  regular  order  even  under  operating  environ- 
ments  subject  to  more  or  less  severe  vibrations,  such 
as  in  car-laden  apparatus. 

Also,  with  the  disc  reproducing  apparatus,  by  rotat- 
ing  the  disc-shaped  recording  medium  at  a  rotational  ve- 
locity  equal  to  N  times  the  rotational  velocity  corre- 

sponding  to  the  transfer  rate  of  playback  data,  reproduc- 
ing  the  data  with  the  reproducing  head  scanning  the 
same  track  for  a  time  interval  necessary  for  the  disc- 
shaped  recording  medium  to  perform  an  N  number  of 

5  revolutions,  storing  the  one-track  playback  data  in  mem- 
ory  means,  and  by  outputting  the  stored  playback  data 
at  the  prescribed  data  transfer  rate,  the  correct  data 
many  be  reproduced  from  the  disc-shaped  recording 
medium,  even  if  the  reproducing  head  should  be  off- 

10  track  during  its  operation,  because  the  data  reproduc- 
tion  is  performed  with  the  reproducing  head  scanning 
the  same  track  a  plural  number  of  times.  In  addition,  con- 
tinuous  data  reproduction  may  be  achieved  because 
one-track  playback  data  are  stored  once  in  memory 

is  means  and  playback  data  are  outputted  from  the  mem- 
ory  means  at  the  prescribed  data  transfer  rate,  without 
directly  outputting  the  playback  data  read  out  from  the 
disc-shaped  recording  medium.  Above  all,  data  repro- 
duction  may  be  made  in  a  regular  manner  even  under 

20  operating  environments  subject  to  more  or  less  severe 
vibrations,  such  as  in  the  car-laden  apparatus. 

Claims 
25 

1  .  A  data  reproducing  method  for  reproducing  data  by 
scanning  a  disc-shaped  recording  medium  by  a  re- 
producing  head,  said  method  comprising 

30  rotationally  driving  said  disc-shaped  recording 
medium  at  a  velocity  equal  to  N  times  a  rota- 
tional  velocity  of  the  recording  medium  corre- 
sponding  to  the  transfer  rate  of  reproduced  da- 
ta,  N  being  a  real  number  larger  than  unity; 

35  scanning  the  same  position  on  said  disc- 
shaped  recording  medium  M  times  by  said  re- 
producing  head,  wherein  N  >  M  >  1  ; 
forming  data  of  a  predetermined  volume  in  a 
disturbance-free  state  from  data  stored  in  said 

40  memory;  and 
sending  out  at  a  predetermined  data  transfer 
rate  the  data  formed;  characterised  by 
scanning  the  same  position  on  said  disc- 
shaped  recording  medium  for  reading  out  data 

45  of  said  predetermined  volume  M  times  and  stor- 
ing  said  data  in  a  memory;  and 
when  an  occurrence  of  a  disturbance  in  said  re- 
producing  head  is  detected,  discontinuing  data 
writing  in  said  memory  as  a  function  of  detec- 

50  tion  of  said  disturbance,  such  that  data  repro- 
duced  when  there  is  a  disturbance  are  discard- 
ed. 

2.  The  data  reproducing  method  according  to  claim  1 
55  wherein  data  writing  in  said  memory  is  terminated 

when  said  data  of  the  predetermined  volume  are 
stored  in  said  memory. 

35 

40 

45 
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3.  The  data  reproducing  method  according  to  claim  1 
wherein  the  data  of  the  predetermined  volume  are 
formed  by  a  majority  operation  on  the  data  of  the 
predetermined  volume  of  M  times  of  scanning 
stored  in  said  memory.  s 

4.  The  data  reproducing  method  according  to  claim  3 
wherein  said  majority  operation  is  effected  after  an 
error  correcting  operation  of  data  read  out  from  said 
disc-shaped  recording  medium.  10 

5.  A  data  reproducing  method  according  to  any  pre- 
ceding  claim  comprising 

forming  said  predetermined  volume  of  data 
after  at  least  signal  operation  including  an  error  cor-  15 
recting  operation  to  data  stored  in  said  memory  at 
a  velocity  more  than  M  times  a  transfer  velocity  of 
the  data  recorded  in  said  disc-shaped  recording 
medium. 

20 
6.  The  data  reproducing  method  according  to  any  pre- 

ceding  claim  wherein  detection  of  said  disturbance 
is  performed  by  focusing  error  signal  or  tracking  er- 
ror  signal. 

25 
7.  The  data  reproducing  method  according  to  any  pre- 

ceding  claim  wherein  said  data  of  the  predeter- 
mined  volume  is  a  one-track  data  of  said  disc- 
shaped  recording  medium. 

30 
8.  The  data  reproducing  method  according  to  any  pre- 

ceding  claim  wherein  said  N  is  an  integer. 

9.  The  data  reproducing  method  according  to  claim  8 
wherein  said  M  is  equal  to  said  N.  35 

10.  The  data  reproducing  method  according  to  any  pre- 
ceding  claim  wherein  the  predetermined  data  trans- 
fer  rate  corresponds  to  the  transfer  rate  of  data  re- 
corded  on  said  disc-shaped  recording  medium.  40 

11.  A  data  reproducing  apparatus  for  reproducing  data 
recorded  on  a  disc-shaped  recording  medium  (1) 
comprising: 

45 
driving  means  (2)  for  rotationally  driving  said 
disc-shaped  recording  medium  (1  )  at  a  velocity 
equal  to  N  times  a  rotational  velocity  of  the  re- 
cording  medium  corresponding  to  a  transfer 
rate  of  reproduced  data,  N  being  a  real  number  so 
larger  than  unity; 
a  reproducing  head  (3)  for  scanning  the  same 
position  on  said  disc-shaped  recording  medium 
(1  )  M  times,  wherein  N>M>1  ; 
data  forming  means  (5,6,7)  for  forming  play-  55 
back  data  of  a  predetermined  volume  from  data 
read  out  by  said  reproducing  head;  character- 
ised  in  that 
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said  reproducing  head  (3)  is  for  scanning  the 
same  position  for  reading  out  data  of  the  pre- 
determined  volume  by  M  times;  and  by 
storage  means  for  storing  the  playback  data  of 
the  predetermined  volume  formed  by  said  data 
forming  means  and  continuously  outputting 
said  playback  data  at  said  transfer  rate;  and 
control  means  (14)  for  controlling  a  scanning 
position  of  said  reproducing  head  (3)  so  that 
said  reproducing  head  (3)  will  scan  the  same 
position  on  said  disc-shaped  recording  medium 
(1  )  for  a  time  interval  necessary  to  read  out  the 
data  of  the  predetermined  recording  medium  M 
times  and  so  that  said  reproducing  head  (3)  will 
start  reading  out  next  data  after  lapse  of  said 
time  interval  and  for  discontinuing  data  writing 
in  said  memory  as  a  function  of  detection  of  an 
occurrence  of  a  detected  disturbance  in  said  re- 
producing  head  such  that  in  use  data  repro- 
duced  when  there  is  a  disturbance  are  discard- 
ed  and  data  of  said  predetermined  volume  are 
formed  in  a  disturbance-free  state  from  data 
stored  in  said  storage  means. 

12.  The  data  reproducing  apparats  according  to  claim 
11,  wherein  said  storage  means  (8)  include  a  first 
memory  and  a  second  memory  each  having  a  stor- 
age  capacity  to  store  the  playback  data  of  said  pre- 
determined  volume,  and  wherein  the  playback  data 
of  the  predetermined  volume  formed  by  said  data 
forming  means  are  alternately  stored  in  said  first 
and  second  memories. 

13.  The  data  reproducing  apparatus  according  to  claim 
11  comprising  means  for  selecting  if  the  data  read 
out  by  scanning  the  same  position  on  said  disc- 
shaped  recording  medium  only  once  is  to  be  repro- 
duced  without  being  stored  in  said  storage  means, 
or  if  the  data  read  out  by  scanning  said  M  times  is 
to  be  stored  in  said  storage  means  so  as  to  be  re- 
produced  at  said  transfer  rate  of  the  playback  data. 

14.  The  data  reproducing  apparatus  according  to  claim 
13,  wherein  when  said  reproducing  head  seeks  a 
playback  start  position  on  said  disc-shaped  record- 
ing  medium,  data  read  out  from  said  disc-shaped 
recording  medium  are  reproduced  without  being 
stored  in  said  storage  means. 

15.  The  data  reproducing  method  according  to  claim  1  1  , 
12,  1  3  or  1  4,  wherein  the  data  of  the  predetermined 
volume  is  one-track  data  on  said  disc-shaped  re- 
cording  medium  (1). 

Patentanspriiche 

1.  Datenwiedergabeverfahren  zur  Wiedergabe  von 
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Daten  durch  Abtasten  eines  plattenformigen  Auf- 
zeichnungstragers  durch  einen  Wiedergabekopf, 
aufweisend  die  folgenden  Schritte: 

Drehen  des  plattenformigen  Aufzeichnungstra-  s 
gers  mit  einer  Geschwindigkeit,  die  gleich  dem 
N-fachen  einer  der  Ubertragungsrate  der  wie- 
dergegebenen  Daten  entsprechenden  Drehge- 
schwindigkeit  des  Aufzeichnungstragers  ent- 
spricht,  wobei  N  eine  reale  Zahl  groBer  als  1  ist;  10 
M-maliges  Abtasten  der  gleichen  Position  des 
plattenformigen  Aufzeichnungstragers  durch 
den  Wiedergabekopf,  wobei  N  >  M  >  1  ; 
Bildung  von  Daten  eines  vorbestimmten  Volu- 
mens  in  einem  storungsfreien  Zustand  aus  den  15 
in  dem  Speicher  gespeicherten  Daten;  und 
Ausgeben  der  gebildeten  Daten  mit  einer  vor- 
bestimmten  Daten  ubertragungsrate;  gekenn- 
zeichnet  durch  die  folgenden  Schritte: 
M-maliges  Abtasten  der  gleichen  Position  auf  20 
dem  plattenformigen  Aufzeichnungstrager  zum 
Auslesen  von  Daten  des  vorbestimmten  Volu- 
mens  und  Speichern  der  Daten  in  einem  Spei- 
cher;  und 
wenn  eine  Storung  in  dem  Wiedergabekopf  er-  25 
fal3t  wird,  Unterbrechen  des  Datenschreibens 
in  dem  Speicher  abhangig  von  der  Erfassung 
der  Storung,  so  dal3  die  Daten  nicht  berucksich- 
tigt  werden,  die  wahrend  einer  Storung  wieder- 
gegeben  werden.  30 

2.  Datenwiedergabeverfahren  nach  Anspruch  1, 
bei  dem  das  Schreiben  in  den  Speicher  beendet 
wird,  wenn  die  Daten  des  vorbestimmten  Volumens 
in  dem  Speicher  gespeichert  sind.  35 

3.  Datenwiedergabeverfahren  nach  Anspruch  1, 
bei  dem  die  Daten  des  vorbestimmten  Volumens 
durch  eine  Mehrheitsberechnung  der  Daten  vorbe- 
stimmten  Volumens  der  M-fachen  Abtastung,  die  in  40 
dem  Speicher  gespeichert  sind,  gebildet  werden. 

4.  Datenwiedergabeverfahren  nach  Anspruch  3, 
bei  dem  die  Mehrheitsberechnung  nach  einem  Feh- 
lerkorrekturvorgang  von  von  dem  plattenformigen  45 
Aufzeichnungstrager  ausgelesenen  Daten  ausge- 
fuhrt  wird. 

5.  Datenwiedergabeverfahren  nach  einem  dervorher- 
gehenden  Anspruche,  so 

aufweisend  den  folgenden  Schritt: 
Bilden  des  vorbestimmten  Volumens  an  Daten 
nach  wenigstens  einem  Signalvorgang  ein- 
schlieBlich  einem  Fehlerkorrekturvorgang  fur  55 
Daten,  die  in  dem  Speicher  gespeichert  sind, 
mit  einer  Geschwindigkeit,  die  mehr  als  das  M- 
fache  einer  Ubertragungsgeschwindigkeit  der 

in  dem  plattenformigen  Aufzeichnungstrager 
gespeicherten  Daten  betragt. 

6.  Datenwiedergabeverfahren  nach  einem  der  vorher- 
gehenden  Anspruche, 
bei  dem  die  Erfassung  der  Storung  durch  ein  Fo- 
kussierfehlersignal  oder  ein  Spurfehlersignal  aus- 
gefuhrt  wird. 

7.  Datenwiedergabeverfahren  nach  einem  der  vorher- 
gehenden  Anspruche, 
bei  dem  die  Daten  des  vorbestimmten  Volumens 
Daten  einer  Spur  des  plattenformigen  Aufzeich- 
nungstragers  sind. 

8.  Datenwiedergabeverfahren  nach  einem  der  vorher- 
gehenden  Anspruche, 
bei  dem  N  eine  ganze  Zahl  ist. 

9.  Datenwiedergabeverfahren  nach  Anspruch  8, 
bei  dem  M  gleich  N  ist. 

10.  Datenwiedergabeverfahren  nach  einem  der  vorher- 
gehenden  Anspruche, 
bei  dem  die  vorbestimmte  Datenubertragungsrate 
der  Ubertragungsrate  der  auf  dem  plattenformigen 
Aufzeichnungstrager  aufgezeichneten  Daten  ent- 
spricht. 

11.  Datenwiedergabevorrichtung  zur  Wiedergabe  von 
Daten,  die  auf  einem  plattenformigen  Aufzeich- 
nungstrager  (1)  aufgezeichnet  sind,  aufweisend: 

eine  Ansteuereinrichtung  (2)  zum  Drehen  des 
plattenformigen  Aufzeichnungstragers  (1)  mit 
einer  Geschwindigkeit,  die  gleich  dem  N-fa- 
chen  der  einer  Ubertragungsrate  der  wiederge- 
gebenen  Daten  entsprechenden  Drehge- 
schwindigkeit  des  Aufzeichnungstragers  ent- 
spricht,  wobei  N  eine  reale  Zahl  groBer  als  1  ist; 
einen  Wiedergabekopf  (3)  zum  M-maligen  Ab- 
tasten  der  gleichen  Position  auf  dem  plattenfor- 
migen  Aufzeichnungstrager  (1  ),  wobei  M  >  N  > 
1; 
eine  Datenbildeeinrichtung  (5,  6,  7)  zur  Bildung 
von  Wiedergabedaten  eines  vorbestimmten 
Volumens  aus  den  durch  den  Wiedergabekopf 
ausgelesenen  Daten;  dadurch  gekennzeich- 
net,  dal3 
der  Wiedergabekopf  (3)  die  gleiche  Position 
zum  Auslesen  von  Daten  des  vorbestimmten 
Volumens  M-mal  abtastet; 
durch  eine  Speichereinrichtung  zum  Speichern 
der  Wiedergabedaten  des  vorbestimmten  Vo- 
lumens,  die  durch  die  Datenbildeeinrichtung 
gebildet  werden,  und  zum  kontinuierlichen 
Ausgeben  der  Wiedergabedaten  mit  der  Uber- 
tragungsrate;  und 

11 
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eine  Steuereinrichtung  (14)  zum  Steuern  einer 
Abtastposition  des  Wiedergabekopfes  (3),  so 
da(3  der  Wiedergabekopf  (3)  die  gleiche  Positi- 
on  auf  dem  plattenformigen  Aufzeichnungstra- 
ger  (1)  wahrend  eines  Zeitintervalles  abtastet,  s 
das  zum  M-maligen  Auslesen  der  Daten  von 
dem  Aufzeichnungstrager  notwendig  ist,  und 
so,  dal3  der  Wiedergabekopf  (3)  das  Auslesen 
der  nachsten  Daten  beginnt,  nachdem  das 
Zeitintervall  abgelaufen  ist,  und  zum  Unterbre-  10 
chen  des  Datenschreibens  in  dem  Speicherab- 
hangig  von  der  Erfassung  einer  Storung  in  dem 
Wiedergabekopf,  so  dal3  im  Betrieb  die  Daten 
nicht  berucksichtigt  werden,  die  wahrend  einer 
Storung  wiedergegeben  wurden,  und  Daten  15 
des  vorbestimmten  Volumens  in  einem  sto- 
rungsfreien  Zustand  auf  dem  in  der  Speicher- 
einrichtung  gebildeten  Daten  gebildet  werden. 

12.  Datenwiedergabevorrichtung  nach  Anspruch  11  ,  20 
bei  der  die  Speichereinrichtung  (8)  einen  ersten 
Speicher  und  einen  zweiten  Speicher  aufweist,  die 
jeweils  eine  Speicherkapazitat  zur  Speicherung  der 
Wiedergabedaten  des  vorbestimmten  Volumens 
aufweisen,  und  bei  der  die  Wiedergabedaten  des  25 
vorbestimmten  Volumens,  die  durch  die  Datenbil- 
deeinrichtung  gebildet  werden,  abwechselnd  in 
dem  ersten  und  dem  zweiten  Speicher  gespeichert 
werden. 

30 
13.  Datenwiedergabevorrichtung  nach  Anspruch  11, 

aufweisend  eine  Vorrichtung  zur  Auswahl,  ob  die 
durch  Abtasten  der  gleichen  Position  auf  dem  plat- 
tenformigen  Aufzeichnungstrager  einmal  ausgele- 
senen  Daten  wiedergegeben  werden  sollen,  ohne  35 
in  der  Speichereinrichtung  gespeichert  zu  werden, 
oder  ob  die  durch  M-maliges  Abtasten  ausgelese- 
nen  Daten  in  der  Speichereinrichtung  gespeichert 
werden  sollen,  urn  mit  der  Ubertragungsrate  der 
Wiedergabedaten  wiedergegeben  zu  werden.  40 

14.  Datenwiedergabevorrichtung  nach  Anspruch  13, 
bei  der  der  Wiedergabekopf  eine  Wiedergabe- 
Startposition  auf  dem  plattenformigen  Aufzeich- 
nungstrager  sucht,  und  Daten,  die  von  dem  platten-  45 
formigen  Aufzeichnungstrager  ausgelesen  werden, 
ohne  Speicherung  in  der  Speichereinrichtung  wie- 
dergegeben  werden. 

15.  Datenwiedergabeverfahren  nach  einem  der  An-  so 
spruche  11,  12,  13  oder  14, 
bei  dem  die  Daten  des  vorbestimmten  Volumens 
Daten  einer  Spur  auf  dem  plattenformigen  Auf- 
zeichnungstrager  sind. 

Revendications 

1.  Procede  de  reproduction  de  donnees  pour  repro- 
duce  des  donnees  en  balayant  un  support  d'enre- 
gistrement  en  forme  de  disque  par  une  tete  de  re- 
production,  ledit  procede  comprenant  : 

un  entraTnement  rotationnel  dudit  support  d'en- 
registrement  en  forme  de  disque  a  une  vitesse 
egale  a  N  fois  la  vitesse  rotationnelle  du  sup- 
port  d'enregistrement  correspondant  au  debit 
de  transfert  des  donnees  reproduites,  N  etant 
un  nombre  reel  superieur  a  I'unite  ; 
un  balayage  M  fois  de  la  meme  position  sur  ledit 
support  d'enregistrement  en  forme  de  disque 
par  ladite  tete  de  reproduction  dans  lequel  N  > 
M  >  1  ; 
une  formation  de  donnees  d'un  volume  prede- 
termine  dans  un  etat  sans  perturbation  a  partir 
de  donnees  stockees  dans  ladite  memoire  ;  et 
un  envoi  a  un  debit  de  transfert  de  donnees  pre- 
determine  de  donnees  formees  ;  caracterise 
par 
un  balayage  M  fois  de  la  meme  position  sur  ledit 
support  d'enregistrement  en  forme  de  disque 
pour  extraire  des  donnees  dudit  volume  prede- 
termine  et  un  stockage  desdites  donnees  dans 
une  memoire  ;  et 
lorsqu'une  occurrence  d'une  perturbation  dans 
ladite  tete  de  reproduction  est  detectee,  ecrire 
de  facon  discontinue  des  donnees  dans  ladite 
memoire  en  fonction  de  la  detection  de  ladite 
perturbation,  pour  que  des  donnees  reprodui- 
tes,  lorsqu'il  y  a  une  perturbation,  soient  ecar- 
tees. 

2.  Procede  de  reproduction  de  donnees  selon  la  re- 
vendication  1,  dans  lequel  I'ecriture  de  donnees 
dans  ladite  memoire  est  terminee  lorsque  lesdites 
donnees  du  volume  predetermine  sont  stockees 
dans  ladite  memoire. 

3.  Procede  de  reproduction  de  donnees  selon  la  re- 
vendication  1,  dans  lequel  les  donnees  du  volume 
predetermine  sont  formees  par  une  operation  de 
majorite  sur  les  donnees  du  volume  predetermine 
des  M  fois  de  balayage  stockees  dans  ladite  me- 
moire. 

4.  Procede  de  reproduction  de  donnees  selon  la  re- 
vendication  3,  dans  lequel  ladite  operation  de  ma- 
jorite  est  effectuee  apres  une  operation  de  correc- 
tion  d'erreur  des  donnees  extraites  dudit  support 
d'enregistrement  en  forme  de  disque. 

5.  Procede  de  reproduction  de  donnees  selon  I'une 
quelconque  des  revendications  precedentes 
comprenant  : 

12 
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une  formation  dudit  volume  predetermine  de 
donnees  apres  au  moins  une  operation  de  signal 
comprenant  une  operation  de  correction  d'erreur 
des  donnees  stockees  dans  ladite  memoire  a  une 
vitesse  superieure  a  M  fois  une  vitesse  de  transfert  s 
des  donnees  enregistrees  dans  ledit  support  d'en- 
registrement  en  forme  de  disque. 

6.  Procede  de  reproduction  de  donnees  selon  I'une 
quelconque  des  revendications  precedentes,  dans  10 
lequel  une  detection  de  ladite  perturbation  est  rea- 
lisee  en  focalisant  un  signal  d'erreur  ou  un  signal 
d'erreur  de  suivi  de  piste. 

7.  Procede  de  reproduction  de  donnees  selon  I'une  15 
quelconque  des  revendications  precedentes,  dans 
lequel  lesdites  donnees  du  volume  predetermine 
sont  des  donnees  d'une  piste  dudit  support  d'enre- 
gistrement  en  forme  de  disque. 

20 
8.  Procede  de  reproduction  de  donnees  selon  I'une 

quelconque  des  revendications  precedentes,  dans 
lequel  ledit  nombre  N  est  un  entier. 

9.  Procede  de  reproduction  de  donnees  selon  la  re-  25 
vendication  8,  dans  lequel  ledit  nombre  M  est  egal 
audit  nombre  N. 

10.  Procede  de  reproduction  de  donnees  selon  I'une 
quelconque  des  revendications  precedentes,  dans  30 
lequel  le  debit  de  transfert  de  donnees  predetermi- 
ne  correspond  au  debit  de  transfert  de  donnees  en- 
registre  sur  ledit  support  d'enregistrement  en  forme 
de  disque. 

35 
11.  Appareil  de  reproduction  de  donnees  pour  repro- 

duce  des  donnees  enregistrees  sur  un  support 
d'enregistrement  en  forme  de  disque  (1) 
comprenant  : 

40 
un  moyen  d'entraTnement  (2)  pour  mettre  en  ro- 
tation  ledit  support  d'enregistrement  en  forme 
de  disque  (1)  a  une  vitesse  egale  a  N  fois  la 
vitesse  rotationnelle  du  support  d'enregistre- 
ment  correspondant  a  un  debit  de  transfert  de  45 
donnees  reproduces,  N  etant  un  nombre  reel 
superieur  a  une  unite  ; 
une  tete  de  reproduction  (3)  pour  balayer  M  fois 
la  meme  position  sur  ledit  support  d'enregistre- 
ment  en  forme  de  disque  (1  )  dans  lequel  N  >  M  so 
>  1  ; 
un  moyen  de  formation  de  donnees  (5,  6,  7) 
pour  former  des  donnees  de  lecture  d'un  volu- 
me  predetermine  a  partir  des  donnees  extra  ites 
par  ladite  tete  de  reproduction  ;  caracterise  en  55 
ce  que 
ladite  tete  de  reproduction  (3)  sert  a  balayer  M 
fois  la  meme  position  pour  extraire  des  don- 

nees  du  volume  predetermine;  et  par 
un  moyen  de  stockage  pour  stocker  les  don- 
nees  de  lecture  du  volume  predetermine  for- 
mees  par  ledit  moyen  de  formation  de  donnees 
et  pour  fournir  continuellement  lesdites  don- 
nees  de  lecture  audit  debit  de  transfert  ;  et 
un  moyen  de  commande  (14)  pour  commander 
une  position  de  balayage  de  ladite  tete  de  re- 
production  (3)  pour  que  ladite  tete  de  reproduc- 
tion  (3)  balaye  M  fois  la  meme  position  sur  ledit 
support  d'enregistrement  en  forme  de  disque 
(1)  pendant  un  intervalle  de  temps  necessaire 
pour  extraire  les  donnees  du  support  d'enregis- 
trement  predetermine  et  pour  que  ladite  tete  de 
reproduction  (3)  commence  a  extraire  des  don- 
nees  suivantes  apres  un  ecoulement  de  temps 
dudit  intervalle  de  temps  et  pour  ecrire  des  don- 
nees  de  facon  discontinue  dans  ladite  memoire 
en  fonction  de  la  detection  d'une  occurrence 
d'une  perturbation  detectee  dans  ladite  tete  de 
reproduction  pour  que,  lors  de  I'utilisation,  des 
donnees  reproduces,  lorsqu'il  y  a  une  perturba- 
tion,  soient  ecartees  et  les  donnees  dudit  volu- 
me  predetermine  soient  formees  dans  un  etat 
sans  perturbation  a  partir  des  donnees  stoc- 
kees  dans  ledit  moyen  de  stockage. 

12.  Appareil  de  reproduction  de  donnees  selon  la  re- 
vendication  11,  dans  lequel  ledit  moyen  de  stocka- 
ge  (8)  comprend  une  premiere  memoire  et  une  se- 
conde  memoire  ayant  chacune  une  capacite  de 
stockage  pour  stocker  les  donnees  de  lecture  dudit 
volume  predetermine  et,  dans  lequel  les  donnees 
de  lecture  du  volume  predetermine  formees  par  le- 
dit  moyen  de  formation  de  donnees  sont  alternati- 
vement  stockees  dans  lesdites  premiere  et  secon- 
de  memoires. 

13.  Appareil  de  reproduction  de  donnees  selon  la  re- 
vendication  11  comprenant  un  moyen  pour  selec- 
tionner  si  les  donnees  extraites  par  un  balayage  de 
la  meme  position  sur  ledit  support  d'enregistrement 
en  forme  de  disque  seulement  une  fois  sont  a  re- 
produce  sans  etre  stockees  dans  ledit  moyen  de 
stockage,  ou  si  les  donnees  extraites  en  balayant 
lesdites  M  fois,  sont  a  stocker  dans  ledit  moyen  de 
stockage  afin  d'etre  reproduites  audit  debit  de  trans- 
fert  de  donnees  de  lecture. 

14.  Appareil  de  reproduction  de  donnees  selon  la  re- 
vendication  13,  dans  lequel,  lorsque  ladite  tete  de 
reproduction  cherche  une  position  de  debut  de  lec- 
ture  sur  ledit  support  d'enregistrement  en  forme  de 
disque,  des  donnees  extraites  a  partir  dudit  support 
d'enregistrement  en  forme  de  disque  sont  reprodui- 
tes  sans  etre  stockees  dans  ledit  moyen  de  stocka- 
ge. 

13 
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15.  Procede  de  reproduction  de  donnees  selon  les  re- 
vendications  11,  12,  1  3  ou  14,  dans  lequel  les  don- 
nees  du  volume  predetermine  sont  des  donnees 
d'une  piste  sur  ledit  support  d'enregistrement  en 
forme  de  disque  (1  ).  s 
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