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@)  Disc  recording  apparatus. 
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(57)  A  disc  recording  apparatus  uses  a  disc  recor- 
ded  with  address  data  beforehand  and  writes 
information  about  recorded  data  (TOC)  in  a 
predetermined  area  on  the  disc.  When  a  pre- 
determined  key  is  operated  during  recording, 
an  address  on  the  disc  corresponding  to  the 
operation  point  of  the  key  is  written  to  the 
predetermined  area  as  the  TOC,  generating 
positional  information  for  data  retrieval  which 
substantially  has  no  offset  from  a  marker  point 
on  the  disc.  In  reproduction,  the  TOC  is  read 
before  starting  reproduction,  so  that  a  desired 
marker  point  can  be  detected  promptly  based 
on  the  positional  information  of  the  TOC  data. 
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The  present  invention  relates  to  disc  recording 
apparatus. 

It  is  known  that,  while  recording  a  lecture  for  ex- 
ample,  operating  a  predetermined  key  on  a  tape  re- 
corder  at  a  point  of  time  of  interest  records  on  a  tape 
a  marker  (or  a  cue  signal)  having  a  frequency  outside 
the  audible  range  or  a  frequency  low  enough  for  not 
hindering  listening  to  a  recorded  tape. 

When  the  above-mentioned  tape  is  fast  repro- 
duced,  the  frequency  of  the  recorded  markergets  into 
the  audible  range  to  provide  convenient  means  for  re- 
trieving  desired  recorded  contents  in,  for  example,  a 
tape  editing  operation. 

However,  when  a  magnetic  tape  is  used  for  a  re- 
cording  medium,  the  tape  must  be  fast  forwarded  or 
rewound  to  get  to  a  marked  point,  making  the  data  re- 
trieval  operation  tedious. 

Another  problem  is  that,  when  a  user  operates  a 
marker  key  upon  hearing  a  topic  of  interest,  the  mark- 
er  is  recorded  not  at  the  head  of  the  topic  of  interest 
but  at  a  point  somewhere  downstream  thereof. 

Still  another  problem  is  that  a  marker  can  also  be 
recorded  by  an  inadvertent  marker  key  operation, 
which  may  be  a  hindrance  to  a  desired  marker  search. 

According  to  the  invention  there  is  provided  a 
disc  recording  apparatus  which  uses  a  disc  previously 
recorded  with  address  data  and  records  information 
about  recorded  data  in  a  predetermined  area  on  the 
disc,  wherein,  when  a  predetermined  key  is  operated 
during  a  recording  operation,  an  address  correspond- 
ing  to  the  key  operation  is  written  to  the  predeter- 
mined  area  as  the  information  about  the  recorded 
data. 

Operation  of  the  predetermined  key  during  re- 
cording  causes  positional  information  corresponding 
to  the  key  operation  to  be  written  to  the  predeter- 
mined  area  on  the  disc.  Consequently,  upon  repro- 
duction,  the  positional  information  enables  prompt 
detection  of  a  desired  marked  point. 

A  preferred  embodiment  of  the  invention  descri- 
bed  below  provides  a  disc  recording  apparatus  which 
uses  a  disc  as  a  recording  medium  to  facilitate  a 
marked  point  search  and  generates  search  positional 
information  so  as  substantially  to  eliminate  an  offset 
between  the  head  of  desired  data  and  a  marked 
point. 

The  invention  will  now  be  further  described,  by 
way  of  illustrative  and  non-limiting  example,  with  ref- 
erence  to  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  block  diagram  showing  the  construc- 
tion  of  a  disc  recording  apparatus  according  to  an 
embodiment  of  the  invention;  and 
Figs.  2  and  3  are  respective  parts  of  a  flowchart 
illustrating  the  operation  of  the  apparatus  of  Fig. 
1. 
The  invention  will  be  described  by  way  of  exam- 

ple  with  reference  to  an  embodiment  thereof  in  which 
the  disc  recording  apparatus  is  embodied  in  the  form 

of  a  magneto-optical  disc  recording/reproducing  ap- 
paratus  of  voice  data  companding  type. 

Now  referring  to  Fig.  1  ,  reference  numeral  1  indi- 
cates  an  optical  disc.  In  this  embodiment,  this  optical 

5  disc  is  a  magneto-optical  disc  on  which  data  can  be 
recorded,  reproduced,  and  erased. 

The  disc  1  has  an  external  diameter  of  64  mm  and 
is  spirally  formed  with  a  recording  track  with  a  pitch 
of  1  .6  microns  for  example.  The  disc  1  is  rotated  at  a 

10  constant  linear  velocity  of  1  .2  to  1  .4  m/s  for  example. 
If  audio  information  to  be  recorded  consists  of  digital 
signals  and  they  are  recorded  in  a  compressed  form, 
1  30  megabytes  or  more  of  such  information  can  be  re- 
corded/reproduced  on  the  disc  1. 

15  The  disc  1  is  formed  with  a  pre-group  for  optical 
spot  control  (or  tracking  control)  beforehand.  Espe- 
cially,  in  the  this  embodiment,  this  pre-group  is  re- 
corded  with  an  absolute  address  code  superimposed 
on  a  wobbling  signal  for  tracking.  It  should  be  noted 

20  that  the  disc  1  is  accommodated  in  a  dust  and  scratch 
proof  disc  cartridge  2. 

The  disc  1  is  also  recorded  with  information  at  an 
inner  most  track  thereof  about  recorded  audio  data. 
This  information  is  generally  called  a  TOC  (Table  Of 

25  Contents)  and  contains  the  number  of  recorded 
pieces  of  music,  information  about  a  recorded  posi- 
tion  of  each  piece  of  music,  and  a  playing  time  of  each 
piece  of  music,  and  the  like. 

A  recording  system  of  the  recording/reproducing 
30  apparatus: 

Referring  again  to  Fig.  1  ,  the  recording/reproduc- 
ing  apparatus  is  contrived  so  that  its  construction  is 
simplified  as  far  as  possible  by  employing  integrated 
circuits.  First,  recording  data  onto  the  magneto-opti- 

35  cal  disc  will  be  described.  It  should  be  noted  that  the 
recording/reproducing  apparatus  is  constituted  so 
that  a  mode  select  signal  R/P  coming  from  a  system 
controller  (a  microcomputer)  20  switches  between  re- 
cording  and  playback  modes. 

40  The  system  controller  20  is  connected  to  a  key- 
board  41  having  a  plurality  of  keys  including  a  record 
key  Kr,  a  playback  key  Kp,  a  stop  key  Ks,  and  a  mark- 
er  key  Km  for  example.  An  operating  mode  is  selected 
by  operating  one  of  these  keys. 

45  In  this  embodiment,  the  system  controller  is  also 
connected  to  a  TOC  memory  20m  which  temporarily 
stores  the  TOC  data  such  as  positions  and  playing 
times  of  recorded  data.  It  should  be  noted  that  the 
memory  20m  can  be  provided  in  RAM  in  the  micro- 

50  computer  or  in  a  buffer  memory  25  which  will  be  de- 
scribed. 

An  analog  audio  signal  of  two  channels  entered 
via  a  pairof  input  terminals  21  LT  and  21  RT  is  sampled 
by  an  A/D  converter  22  at  a  sampling  frequency  of 

55  AAA  kHz  to  be  converted  into  a  digital  signal  with 
each  sampling  value  consisting  of  16  bits.  The  16-bit 
digital  signal  is  fed  to  a  data  compression  circuit  23R 
to  be  compressed  by  one  fifth  in  this  embodiment. 
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The  data  is  compressed  by  ADPCM  (Adaptive  Delta 
Pulse  Code  Modulation)  of  4-bit  quantization  number, 
for  example. 

Data  is  compressed  also  by  a  method  in  which 
the  input  digital  data  is  divided  into  a  plurality  of  bands 
so  that  they  are  wider  as  they  get  higher,  each  of  the 
bands  is  formed  with  a  block  made  up  of  a  plurality 
of  samples  (it  is  recommended  that  the  number  of 
samples  is  the  same  with  each  band),  the  data  is  or- 
thogonally  converted  block  by  block  to  obtain  coeffi- 
cient  data,  and  bit  assignment  for  each  block  is  made 
based  on  the  coefficient  data.  This  data  compression 
method  takes  a  human  auditory  sense  characteristic 
into  account,  realizing  a  high-efficiency  data  com- 
pression  as  disclosed  in  US  Patent  No.  US-A-5  115 
240. 

Thus,  the  digital  data  DAobtained  by  the  A/D  con- 
verter  22  is  compressed  by  one  fifth  by  the  compres- 
sion  circuit  23R  into  compressed  data  da  to  be  sent 
to  a  buffer  memory  25  controlled  by  a  memory  con- 
troller  24.  In  this  embodiment,  the  buffer  memory  25 
is  a  one-megabit  DRAM. 

The  memory  controller  24  sequentially  reads  the 
compressed  data  da  from  the  buffer  memory  25  at  a 
transfer  rate  five  times  as  high  as  a  rate  at  which  the 
compressed  data  da  has  been  written  to  the  buffer 
memory  25  unless  no  track  jump  has  been  caused  on 
the  disc  1  by  a  vibration  or  the  like  during  recording. 
The  memory  controller  24  sends  the  read  data  to  a 
data  encoder  26R. 

If  a  track  jump  has  been  detected  during  record- 
ing,  the  memory  controller  24  suspends  transferring 
data  to  the  encoder  26R  and  stores  the  compressed 
data  da  coming  from  the  compression  circuit  23R  in 
the  buffer  memory  25.  When  an  affected  recording 
position  is  corrected,  the  memory  controller  restarts 
transferring  the  data  to  the  encoder  26R. 

A  track  jump  can  be  detected  by  installing  a  vibr- 
ometeron  the  recording/reproducing  apparatus  to  de- 
termine  whether  a  vibration  detected  is  large  enough 
to  cause  the  track  jump,  by  way  of  example.  As  men- 
tioned  above,  the  disc  1  of  this  embodiment  is  record- 
ed  beforehand  with  an  absolute  address  code  super- 
imposed  over  a  wobbling  signal  for  tracking  when 
forming  a  pre-group.  Therefore,  it  is  also  possible  to 
read  the  absolute  address  code  during  recording,  de- 
tecting  a  track  jump  by  the  decoded  output.  A  track 
jump  may  also  be  detected  by  performing  a  logic  OR 
operation  between  an  output  of  the  vibrometerand  a 
continuity  of  the  absolute  address  code.  It  should  be 
noted  that,  when  a  track  jump  has  taken  place,  a  pow- 
er  of  a  laser  for  magneto-optical  recording  is  lowered 
or  turned  off. 

A  recording  position  affected  by  a  track  jump  may 
be  corrected  by  using  the  above-mentioned  absolute 
address  code.  It  is  apparent  from  the  above  descrip- 
tion  that  the  buffer  memory  25  must  have  a  storage 
size  at  least  enough  for  holding  the  compressed  data 

da  in  an  amount  which  may  be  stored  between  detec- 
tion  of  a  track  jump  and  correction  of  an  affected  re- 
cording  position.  In  this  embodiment,  the  buffer  mem- 
ory  25  has  a  storage  size  of  one  megabit  as  men- 

5  tioned  above,  which  sufficiently  satisfies  the  above- 
mentioned  condition. 

In  the  above-mentioned  case,  the  memory  con- 
troller  24  performs  memory  control  in  a  normal  re- 
cording  operation  so  that  data  is  held  in  the  buffer 

10  memory  25  in  as  small  an  amount  as  possible.  For  ex- 
ample,  when  data  held  in  the  buffer  memory  25  has 
exceeded  a  predetermined  level,  the  memory  con- 
troller  24  reads  a  predetermined  amount  of  data,  data 
for  32  sectors  (one  sector  is  one  CD-ROM  sector  = 

15  about  2  kilobits)  for  example,  from  the  buffer  memory 
25  to  always  allocate  a  write  space  larger  than  the 
predetermined  data  level  in  the  buffer  memory. 

The  data  encoder  26R  encodes  the  compressed 
data  da  coming  from  the  buffer  memory  25  into  data 

20  having  a  CD-ROM  sector  structure.  One  unit  of  data 
for  32  sectors  including  audio  data  is  hereinafter  re- 
ferred  to  as  a  cluster. 

The  data  output  from  the  data  encoder  26R  on  a 
cluster  basis  is  fed  to  a  recording  encoder  27.  In  the 

25  recording  encoder  27,  the  data  is  coded  for  error  de- 
tection  and  correction  and  modulated  for  recording  by 
EFM  (Eight-to-Fourteen  Modulation)  encoding  in  this 
example.  This  embodiment  uses  an  error  detection 
and  correction  code  derived  from  a  CIRC  (Cross  In- 

30  terleave  Reed-Solomon  Code)  with  the  interleave 
changed.  Since  the  data  to  be  recorded  is  intermittent 
data  on  a  cluster  basis,  each  cluster  consisting  of  32 
sectors  is  added  with  a  plurality  of  linking  sectors  at 
both  ends  thereof  for  connecting  clusters. 

35  The  data  encoded  by  the  recording  encoder  27  is 
fed  to  a  magnetic  head  29  via  a  magnetic  head  driver 
28.  The  magnetic  head  driver  28  drives  the  magnetic 
head  29  so  that  it  applies  a  modulated  magnetic  field 
according  to  the  fed  data  to  the  disc  1  (a  magneto-opt- 

40  ical  disc).  The  data  to  be  recorded  fed  to  the  head  29 
consists  of  clusters  and  is  recorded  intermittently. 

The  disc  1  is  accommodated  in  the  cartridge  2. 
When  the  disc  1  is  loaded  in  the  apparatus,  a  shutter 
of  the  cartridge  2  opens  to  expose  the  disc  1.  Aspin- 

45  die  of  disc  drive  motor  30M  is  inserted  into  a  spindle 
insertion  opening  of  the  disc  1  to  rotate  it.  The  disc 
drive  motor  30M  is  controlled  by  a  servo  controller  32 
to  rotate  at  a  constant  linear  velocity  of  1  .2  to  1  .4  m/s. 

The  magnetic  head  29  is  disposed  opposite  to  the 
so  disc  1  exposed  through  a  shutter  opening  of  the  car- 

tridge  2.  Opposite  to  the  magnetic  head,  an  optical 
head  30  is  disposed  with  the  disc  1  in  between.  The 
optical  head  30  comprises  a  laser  beam  source,  a  col- 
limator  lens,  an  objective  lens,  a  polarization  beam 

55  splitter,  a  cylindrical  lens,  and  a  beam  detector,  for  ex- 
ample.  In  data  recording,  a  laser  beam  having  a  con- 
stant  power  which  is  higher  than  in  data  reproduction 
is  radiated  to  a  recording  track  of  the  disc  1  .  Data  is 
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recorded  on  the  disc  1  by  thermo-magnetic  recording 
provided  by  the  radiation  of  the  laser  beam  and  the 
modulated  magnetic  field  provided  by  the  magnetic 
head  29.  Both  the  magnetic  head  29  and  the  optical 
head  30  are  disposed  so  that  they  move  along  the  ra-  5 
dius  of  the  disc  1  together. 

Meanwhile,  in  recording,  an  output  of  the  optical 
head  30  is  fed  to  an  absolute  address  decoder  34  via 
an  RF  signal  processor  31  to  extract  an  absolute  ad- 
dress  code  from  the  pre-group  of  the  disci  andbede-  10 
coded.  Decoded  absolute  address  information  is  fed 
to  a  recording  encoder  27  to  be  inserted  in  the  data 
to  be  recorded  as  the  absolute  address  information  to 
be  recorded  on  the  disc  1.  The  absolute  address  in- 
formation  from  the  absolute  address  decoder  34  is  15 
also  fed  to  a  system  controller  20  to  be  used  for  rec- 
ognizing  a  recording  position  and  for  positional  con- 
trol. 

Asignal  from  the  RF  signal  processor  is  fed  to  the 
servo  controller  32  to  form  from  a  signal  coming  from  20 
the  pre-group  of  the  disc  1  a  signal  for  controlling  the 
motor  30M  to  run  at  the  constant  linear  velocity. 

A  reproducing  system  of  the  recording/reproduc- 
ing  apparatus: 

The  disc  1  loaded  in  the  apparatus  is  rotated  by  25 
the  disc  drive  motor  30M.  In  the  same  manner  as  re- 
cording,  the  motor  30M  is  controlled  by  the  servo  con- 
troller  32  so  that  the  disc  1  runs  at  the  same  velocity 
as  in  above-mentioned  recording,  that  is,  a  constant 
linear  velocity  of  1  .2  to  1  .4  m/s.  30 

In  reproduction,  the  optical  head  30  picks  up  a  re- 
flected  light  from  a  target  track  produced  by  radiating 
a  laser  beam  to  it.  In  doing  so,  the  optical  head  30  de- 
tects  a  focus  error  by  astigmatic  method  for  example 
and  detects  a  tracking  error  by  push-pull  method  for  35 
example,  detecting  a  difference  between  polarizing 
angles  (Kerr  rotational  angles)  of  the  reflected  light 
from  the  target  track  to  output  a  reproduced  RF  signal. 

An  output  from  the  optical  head  30  is  fed  to  the 
RF  signal  processor  31  .  The  RF  signal  processor  31  40 
extracts  a  focus  error  signal  and  a  tracking  error  sig- 
nal  from  the  output  of  the  optical  head  30  to  feed  them 
to  the  servo  controller  32.  At  the  same  time,  the  RF 
signal  processor  31  binarizes  a  reproduced  signal  to 
be  fed  to  a  reproducing  decoder  33.  45 

The  servo  controller  32  controls  a  focus  of  the 
optical  head  30  so  that  the  above-mentioned  focus 
error  signal  becomes  zero  and  a  tracking  of  the  opti- 
cal  head  30  so  that  the  above-mentioned  tracking  er- 
ror  signal  becomes  zero.  50 

The  RF  signal  processor  31  extracts  an  absolute 
address  code  from  the  pre-group  of  the  disc  1  to  feed 
the  code  to  the  absolute  address  decoder  34.  Abso- 
lute  address  information  from  the  decoder  34  is  fed  to 
the  system  controller  20  to  be  used  by  the  servo  con-  55 
trailer  32  for  reproducing  position  control  in  a  radial  di- 
rection  of  the  disc  1.  The  system  controller  20  can 
also  use  address  information  on  a  sector  basis  ex- 

tracted  from  the  reproduced  data  to  manage  a  posi- 
tion  on  a  recording  track  being  scanned  by  the  optical 
head  30. 

During  the  reproduction,  compressed  data  read 
from  the  disc  1  is  written  to  the  buffer  memory  25  to 
be  read  from  it  for  decompression.  Since  there  is  a  dif- 
ference  between  transfer  rates  of  the  compressed 
data  and  the  decompressed  data,  the  data  is  read 
from  the  disc  1  intermittently  so  that  the  data  stored 
in  the  buffer  memory  25  will  not  get  below  a  prede- 
termined  level. 

The  data  read  from  the  disc  1  is  fed  to  the  repro- 
ducing  decoder  33  via  the  RF  signal  processor  31. 
Upon  receiving  a  binarized  reproduced  signal  from 
the  RF  signal  processor  31  ,  the  reproducing  decoder 
33  performs  such  processing  that  corresponds  to  the 
processing  of  the  recording  encoder  27  as  EFM  de- 
coding  and  decoding  and  interpolation  for  error  detec- 
tion  and  correction.  Output  data  from  the  reproducing 
decoder  33  is  fed  to  a  data  decoder  26P. 

The  data  decoder  26P  decodes  data  having  the 
CD-ROM  sector  structure  into  the  original  com- 
pressed  data. 

Output  data  from  the  data  decoder  26P  is  trans- 
ferred  to  the  buffer  memory  25  which  is  controlled  by 
the  track  jump  memory  controller  24.  The  output  data 
is  written  to  the  buffer  memory  at  a  predetermined 
rate. 

If  no  track  jump  has  been  caused  by  a  vibration 
or  the  like  during  the  reproduction,  the  memory  con- 
troller  24  reads  the  data  compressed  by  the  data  de- 
coder  26P  at  a  transfer  rate  of  about  1/5  of  the  data 
writing  rate  and  transfers  the  read  data  to  a  data  de- 
compression  circuit  23P.  At  this  time,  the  memory 
controller  24  controls  the  buffer  memory  read/write 
operations  so  that  the  data  stored  in  the  buffer  mem- 
ory  25  will  not  get  below  the  predetermined  level. 

If  a  track  jump  has  been  detected  during  the  re- 
production,  the  memory  controller  24  suspends  writ- 
ing  data  from  the  data  decoder  26P  to  the  buffer 
memory  25,  only  transferring  data  to  the  data  decom- 
pression  circuit  23P.  When  a  reproducing  position  af- 
fected  by  the  track  jump  has  been  rectified,  the  mem- 
ory  controller  24  restarts  writing  data  from  the  data 
decoder  26P  to  the  buffer  memory  25. 

Occurrence  of  a  track  jump  is  determined  in  the 
same  manner  as  in  the  recording  operation;  that  is,  by 
means  of  a  vibrometer,  by  means  of  the  absolute  ad- 
dress  code  recorded  in  the  pre-group  of  an  optical 
disc  superimposed  on  a  wobbling  signal  for  tracking 
control  (a  method  in  which  continuity  of  the  decode 
output  of  the  absolute  address  decoder  34  is  detect- 
ed),  or  by  means  of  performing  a  logic  OR  operation 
between  an  output  of  the  vibrometerand  the  continu- 
ity  of  the  absolute  address  code.  Alternatively,  the 
absolute  address  information  and  the  address  infor- 
mation  on  a  sector  basis  extracted  from  the  repro- 
duced  dada  as  mentioned  above  may  be  used  for  the 

4 
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determination. 
During  the  reproduction,  the  buffer  memory  25 

must  have  a  data  storage  size  at  least  enough  for  al- 
ways  storing  data  for  a  period  of  time  between  track 
jump  detection  and  correction  of  an  affected  repro- 
ducing  position.  This  is  because  such  a  storage  size 
ensures  data  transfer  from  the  buffer  memory  25  to 
the  data  decompression  circuit  23P  without  interrup- 
tion  if  a  track  jump  occurs.  In  this  embodiment,  the 
buffer  memory  25  is  provided  with  a  1  -megabit  stor- 
age  size,  which  satisfies  the  above-mentioned  condi- 
tion  sufficiently. 

As  mentioned  earlier,  the  memory  controller  24 
controls  the  buffer  memory  25  so  that,  in  a  normal  op- 
eration,  it  stores  more  than  the  above-mentioned 
minimum  quantity  of  data  as  far  as  possible.  In  this 
case,  if  the  amount  of  the  data  stored  in  the  buffer 
memory  25  has  dropped  below  the  predetermined 
level,  data  is  intermittently  captured  from  the  disc  1 
through  the  optical  head  30  to  be  written  to  the  buffer 
memory  via  the  data  decoder  26P,  always  providing 
a  data  read  space  larger  than  a  space  for  the  prede- 
termined  data  amount. 

The  data  decompression  circuit  23P  decom- 
presses  the  ADPCM  data  to  aboutf  ive  times  as  large. 
This  is  inverse  to  the  compression  performed  in  re- 
cording.  Resultant  digital  audio  data  from  the  data  de- 
compression  circuit  23P  is  fed  to  a  D/A  converter  35 
to  be  converted  into  analog  audio  signals  of  two  chan- 
nels.  These  signals  are  output  from  a  pair  of  output 
terminals  36LT  and  36RT. 

A  marker  recording  operation  in  the  recording 
system: 

Normally,  when  recording  a  plurality  of  pieces  of 
music  piece  by  piece,  a  track  number  is  assigned  at 
a  start  of  each  piece  and  an  absolute  address  of  the 
recording  start  position  on  the  disc  is  recorded  as 
TOC  data.  Track  numbers  assigned  are  updated  se- 
quentially  as  pieces  of  music  are  recorded.  When  re- 
cording  a  plurality  of  pieces  of  music  in  a  single  re- 
cording  session,  an  inter-piece  silent  interval  is  de- 
tected  to  automatically  update  a  track  number  at  a 
start  of  each  piece  and  an  absolute  address  at  that 
position  on  the  disc  is  recorded  as  the  TOC  data. 

Thus,  normally,  the  recording  start  time  and  the 
inter-piece  silent  interval  are  detected  to  update  a 
track  number  at  a  start  of  each  piece  and  the  updated 
track  number  is  recorded  in  the  TOC.  In  reproduction, 
the  track  number  recorded  in  the  TOC  is  referenced 
for  indexing.  Conventionally,  however,  a  midway  be- 
tween  ends  of  a  piece  of  music  or  any  other  desired 
positions  are  not  set  as  indexing  points. 

In  this  embodiment,  in  addition  to  the  above- 
mentioned  TOC  data,  a  recording  position  (an  abso- 
lute  address  on  the  disc)  at  operating  the  marker  key 
Km  during  recording  or  a  recording  position  preceding 
it  is  recorded  in  the  TOC  area  on  the  disc  1  as  a  mark- 
er  placing  point.  At  that  key  operating  point,  a  track 

number  of  a  piece  of  music  is  updated. 
Now,  referring  to  Figs.  2  and  3,  a  marker  record- 

ing  operation  in  one  embodiment  of  this  invention  will 
be  described. 

5  Before  recording,  an  address  on  the  disc  1  of 
marker  Km  operation  point  to  is  stored  or  an  address 
of  point  tb  retroactive  from  the  operation  point  to  by 
time  AT  (=  to  -  AT)  is  stored  depending  on  data  to  be 
recorded  (step  S1). 

10  In  this  embodiment,  the  retroactive  time  AT  can 
be  set  to  any  value.  As  mentioned  earlier,  when  re- 
cording  a  lecture,  this  retroactive  time  AT  is  set  to  one 
to  two  seconds  for  example.  When  recording  data 
whose  contents  are  known  beforehand  as  with  music, 

15  the  marker  key  Km  may  only  be  operated  between 
pieces  of  music,  so  that  the  retroactive  time  may  be 
set  to  zero  to  store  the  marker  key  Km  operation  point 
to. 

Then,  in  step  S2,  a  key  entry  from  a  keyboard  41 
20  is  waited  for.  When  a  key  entry  is  made,  processing 

proceeds  from  step  S2  to  step  S3.  In  step  S3,  it  is  de- 
termined  whether  an  operated  key  is  the  record  key 
Kr  or  not.  If  the  operated  key  is  not  the  record  key  Kr, 
the  processing  goes  to  a  processing  routine  corre- 

25  sponding  to  the  operated  key.  If  the  operated  key  is 
the  record  key  Kr,  the  apparatus  is  put  in  a  record 
standby  state  (step  S4). 

In  step  S5,  a  key  entry  from  the  keyboard  41  is 
waited  for.  When  a  key  entry  is  made,  the  processing 

30  proceeds  from  step  S5  to  step  S6.  In  step  S6,  it  is  de- 
termined  whether  an  operated  key  is  the  playback 
key  Kp  or  not.  If  the  operated  key  is  not  the  playback 
key  Kp,  the  processing  goes  to  a  processing  routine 
corresponding  to  the  operated  key.  If  the  operated 

35  key  is  the  playback  key  Kp,  a  recording  operation 
starts  and  address  of  a  receding  start  point  of  an  au- 
dio  signal  to  be  recorded  is  stored  in  the  TOC  memory 
20m  (step  S7). 

In  this  embodiment,  during  recording,  the  appa- 
40  ratus  is  kept  in  a  state  waiting  for  a  key  entry  from  the 

keyboard  41  (step  S8).  When  a  key  entry  is  made,  it 
is  determined  whether  an  operated  key  is  the  marker 
key  Km  or  not  (step  S9).  If  the  operated  key  is  the 
marker  key  Km,  the  processing  proceeds  from  step 

45  S9  to  step  S1  0  to  store  an  address  of  operation  point 
tO  in  the  TOC  memory  20m. 

In  step  S11,  it  is  determined  whether  the  marker 
key  Km  has  been  operated  for  one  to  two  seconds  of 
predetermined  time  Tc  or  not.  If  the  continued  opera- 

50  tion  time  is  less  than  Tc,  the  marker  key  operation  is 
regarded  as  an  inadvertent  operation.  The  process- 
ing  then  goes  from  step  S1  1  to  step  S1  2  where  the  ad- 
dress  of  the  key  operation  point  tO  stored  in  step  S10 
is  erased  from  the  TOC  memory  20m.  Then,  the  proc- 

55  essing  goes  back  to  step  S8. 
Meanwhile,  if  the  marker  key  Km  has  been  con- 

tinuously  operated  for  Tc  or  longer,  the  processing 
goes  from  step  S11  to  step  S13  to  calculate  an  ad- 

5 
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dress  of  the  marker  point.  That  is,  if  the  condition  set 
in  step  S1  in  accordance  with  the  data  to  be  recorded 
is  AT  0,  the  microcomputer  20  calculates  the  point 
tb  retroactive  from  the  marker  key  Km  operation  point 
tO  by  the  time  AT  to  obtain  an  address  of  the  retroac- 
tive  point  tb.  If  AT  =  0,  the  address  of  the  marker  key 
Km  operation  point  tO  is  the  address  of  the  retroactive 
point  tb. 

Then,  the  processing  goes  to  step  S14  where  the 
track  number  stored  in  the  TOC  memory  20m  is  incre- 
mented  by  one  and  the  address  of  the  marker  point 
of  the  above-mentioned  tb  is  stored  as  a  start  ad- 
dress  of  the  recorded  data.  That  is,  even  if  the  marker 
key  Km  is  operated  at  a  position  other  than  a  head  of 
a  piece  of  music  or  a  recording  start  point,  a  track 
number  of  the  recorded  data  is  updated  and  its  start 
address  is  stored. 

The  processing  then  goes  back  from  step  S14  to 
step  S8.  The  above-mentioned  series  of  operations 
from  step  S9  through  step  S14  by  the  maker  key  Km 
are  iterated  until  the  stop  key  Ks  is  operated  in  step 
S16. 

If,  in  step  S9,  it  is  determined  that  the  operated 
key  is  not  the  marker  key  Km,  the  processing  goes 
from  step  S9  to  step  S15.  In  step  15,  it  is  determined 
whether  a  pause  key  has  been  operated  or  not.  If  it  is 
determined  that  the  pause  key  has  been  operated, 
the  processing  goes  back  to  step  S4  and  the  appara- 
tus  gets  in  the  recording  standby  state. 

If,  in  step  15,  it  is  determined  that  the  pause  key 
has  not  been  operated,  then  it  is  determined  whether 
the  stop  key  Ks  has  been  operated  or  not.  If  it  is  de- 
termined  that  the  stop  key  Ks  has  not  been  operated, 
the  key  operation  is  ignored  as  an  operation  error, 
upon  which  the  processing  goes  back  to  step  S16  to 
step  S8.  If  the  stop  key  Ks  has  been  operated,  the 
processing  proceeds  from  step  S16  to  step  S17. 
When  the  recording  operation  comes  to  an  end,  the 
TOC  data  including  the  address  of  the  marker  point 
tb  stored  in  the  memory  20m  is  written  to  a  TOC  area 
on  the  disc,  upon  which  the  recording  operation  of  the 
recording/reproducing  apparatus  terminates. 

Therefore,  in  reproduction,  a  desired  marker 
point  can  be  detected  promptly  based  on  each  ad- 
dress  written  to  the  TOC  area  as  mentioned  above. 

It  will  be  apparent  that,  although  the  marker  key 
Km  is  separately  provided  in  the  above-mentioned 
embodiment,  the  marker  key  Km  may  be  provided  in- 
tegrally  with  the  record  key  Krfor  example. 

In  the  above-mentioned  embodiment,  the  inven- 
tion  has  been  applied  to  a  disc  apparatus  for  record- 
ing/reproducing  compressed  audio  data  intermittent- 
ly.  It  will  be  apparent  that  the  invention  is  applicable 
to  any  disc  apparatus  that  uses  a  disc  recorded  with 
address  data  beforehand  and  records  recording  infor- 
mation  such  as  the  TOC  and  a  directory  in  a  particular 
area  of  the  disc. 

It  should  be  noted  that  a  time  code  can  be  used 

for  the  absolute  address  data  on  the  disc. 
In  summary,  the  preferred  embodiment  of  the  in- 

vention  described  above  provides  a  disc  recording 
apparatus  which  uses  a  disc  recorded  with  address 

5  data  beforehand  and  writes  the  TOC  (information 
about  recorded  data)  in  a  predetermined  area  on  the 
disc.  When  a  predetermined  key  is  operated  during 
recording,  an  address  on  the  disc  corresponding  to 
an  operation  point  of  the  key  is  written  to  the  prede- 

10  termined  area  as  the  TOC,  generating  positional  in- 
formation  for  data  retrieval  which  substantially  has  no 
offset  from  a  marker  point  on  the  disc.  In  reproduc- 
tion,  the  TOC  is  read  before  starting  reproduction,  so 
that  a  desired  marker  point  can  be  detected  promptly 

15  based  on  the  positional  information  of  the  TOC  data. 

Claims 

20  1.  A  disc  recording  apparatus  using  a  disc  recorded 
with  address  data  beforehand  and  recording  in- 
formation  about  recorded  data  in  a  predeter- 
mined  area  on  said  disc,  wherein,  when  a  prede- 
termined  key  is  operated  during  recording,  an  ad- 

25  dress  for  an  operation  point  of  said  predeter- 
mined  key  is  written  to  said  predetermined  area 
as  said  information  about  the  recorded  data. 

2.  A  disc  recording  apparatus  as  defined  in  claim  1  , 
30  wherein,  only  when  said  predetermined  key  has 

been  operated  for  a  predetermined  period  of 
time,  the  address  for  the  operation  point  of  said 
key  is  written  to  said  predetermined  area. 

35  3.  A  disc  recording  apparatus  as  defined  in  claim  1  , 
wherein  said  address  for  the  operation  point  of 
said  predetermined  key  is  held  in  a  temporary 
memory  to  be  written  to  said  predetermined  area 
after  an  end  of  a  data  recording  operation. 

40 
4.  A  disc  recording  apparatus  as  defined  in  claim  1  , 

wherein  said  address  for  the  operation  point  of 
said  predetermined  key  is  an  address  which  is 
retroactive  from  the  operation  point  of  said  prede- 

45  termined  key  by  a  predetermined  time. 

5.  A  disc  recording  apparatus  as  defined  in  claim  4, 
wherein  said  retroactive  time  can  be  set  to  any 
value. 
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