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Description 

The  present  invention  relates  to  an  optical 
information  recording  and  reproducing  apparatus 
comprising  means  for  recording  and  reproducing  5 
information  sector  by  sector  on  and  from  an 
optical  recording  disc  including  optically  detect- 
able  guide  track  means  divided  into  a  plurality  of 
sectors. 

In  such  an  optical  information  recording  and  10 
reproducing  apparatus  as  known  in  the  art  a  laser 
beam  from  a  laser  light  source  is  converged  to  a 
tiny  beam  spot  of  less  than  1  um  in  diameter  and 
projected  onto  the  rotating  optical  recording  disc 
coated  with  or  having  a  vapor-deposited  light-  15 
sensitive  material,  for  example,  and  the  output 
intensity  of  the  beam  spot  is  modulated  with  a 
recording  signal  thus  ensuring  real-time 
recording  of  information  signal  thus  ensuring 
real-time  recording  of  information  such  as  video  20 
signals  or  digital  signals  in  the  form  of  phase 
variations  or  such  optical  variations  as  reflectance 
or  transmittance  variations  on  the  optical 
recording  disc  provided  by  the  irregularities  in  its 
surface  and  also  ensuring  reproduction  of  the  25 
recorded  information  through  the  detection  of  the 
variations  in  the  optical  characteristics. 

With  this  type  of  apparatus,  for  reasons  of 
increasing  the  density  of  the  recording  tracks, 
ensuring  the  discrete  partial  writing  or  erasing  of  30 
information  and  the  like,  the  track  or  tracks  to  be 
recorded  are  preliminarily  provided  with  the 
optically  detectable  guide  track  or  tracks  in  a 
spiral  or  concentric  form  and  a  known  tracking 
control  is  performed  so  as  to  cause  the  tiny  spot  35 
of  laser  beam  to  follow  the  guide  track  thereby 
recording  information  on  the  selected  track  or 
reproducing  the  information  from  the  selected 
track. 

In  order  to  effectively  utilize  the  recording  area  40 
in  the  recording  of  digital  information  including 
variable  length  data,  the  tracks  are  each  divided 
into  a  plurality  of  sectors  and  the  recording  and 
reproduction  of  information  are  effected  sector  by 
sector.  Fig.  1  shows  an  example  of  the  optical  disc  45 
tracks  having  a  sector  structure.  Each  track  is 
provided  at  its  top  with  an  index  mark  1  indicative 
of  the  beginning  of  the  track  and  each  track 
includes  N  sectors  each  composed  of  a  sector 
mark  2  having  sector  address  information  for  so 
identifying  the  sector  and  a  data  portion  3.  When 
recording  or  reproducing  data  from  the  disc  of 
this  format,  the  sector  mark  2  of  the  desired  sector 
is  detected  to  identify  it  and  then  data  is  written  in 
or  read  from  the  sector.  55 

On  the  other  hand,  the  recording  dot  and  track 
pitch  of  the  optical  recording  discs  are  on  the 
order  of  1  urn  and  thus  various  defects,  foreign 
particles  and  flaws  causd  during  the  manufacture 
of  the  optical  recording  discs  (the  formation  of  60 
guide  tracks,  the  manufacture  of  replica  discs,  the 
vapor-deposition  of  recording  material  and  the 
formation  of  protective  layers)  or  by  the  environ- 
ments  in  which  they  are  used  lead  to  dropouts  of 
reproduced  signals.  Such  dropouts  deteriorate  65 

the  raw  error  rate  of  the  optical  recording  disc  and 
also  severe  imperfections  frequently  affect  the 
tracking  control  thus  tending  to  cause  the  tiny 
spot  of  laser  beam  to  jump  from  the  track  it  is 
following  to  another  track.  This  track  jump  may 
also  be  caused  by  any  vibration,  shock  or  the  like 
imparted  externally  to  the  optical  head. 

In  order  to  identify  such  defective  or  unwanted 
sectors  an  area  for  the  writing  of  a  special  signal 
having  a  particular  pattern  indicative  of  a  defec- 
tive  or  unwanted  sector  could  be  provided  in  each 
individual  sector.  However,  the  provision  of  this 
extra  area  would  deteriorate  the  information 
storage  capacity  of  the  optical  disc.  Also,  if  any 
defect  would  exist  in  this  special  area,  the  detec- 
tion  of  the  special  signal  may  become  impossible. 

EP  —  A  —  0  149  755  which  is  considered  to  per- 
tain  to  the  state  of  the  art  because  of  having  an 
earlier  application  date  (cf.  Art.  54(3)  EPC)  there- 
fore  uses  a  method  of  writing  a  defective  or 
unwanted  sector  indicative  special  signal  into  the 
information  recording  area.  Direct  access  to  a 
desired  target  sector  by  detecting  the  special 
signal  indicative  of  the  defective  or  unwanted 
sector  may,  however,  fail  where  the  sector  mark 
itself  is  rendered  undetectable  due  to  a  flaw  or  the 
like.  Therefore,  a  timer  synchronized  by  a 
separate  reference  signal  such  as  the  index  mark 
1  or  the  sector  mark  2  of  a  preceding  sector  is 
used  to  indirectly  identify  the  target  sector.  In  this 
case,  if  the  previously  mentioned  track  jump 
occurs  in  the  special  signal  writing  sequence 
during  the  interval  between  the  occurrence  of  the 
separate  reference  signal  and  the  target  sector, 
the  special  signal  is  erroneously  recorded  in  some 
sector  of  another  track.  On  the  other  hand,  the 
special  signal  may  be  written  at  the  location  of  a 
drop  out  existing  in  the  unwanted  sector  and  may 
therefore  not  be  detectable  after  writing. 

It  is  an  object  of  the  present  invention  to 
provide  an  optical  information  recording  and 
reproducing  apparatus  of  the  above-referenced 
type  being  capable  of  recording  a  special  signal 
as  a  mark  in  any  defective  or  unwanted  sector 
without  disturbance  by  track  jumps  or  drop  outs 
of  the  optical  recording  disc. 

In  order  to  attain  this  object  the  invention  is 
characterized  by  special  signal  writing  means  for 
writing  a  special  signal  different  in  pattern  from  a 
recorded  information  signal  in  an  information 
recording  area  of  said  guide  track  means,  special 
signal  detecting  means  for  detecting  said  special 
signal  during  reproduction  and  means  for  causing 
said  special  signal  to  be  written  repeatedly  in  the 
same  sector  at  a  position  different  from  a  pre- 
vious  writing  position  when  said  special  signal  for 
said  sector  could  not  be  written  or  could  not  be 
detected  immediately  after  the  writing  thereof  in 
said  sector. 

According  to  the  present  invention,  if  the 
recording  or  detection  of  a  special  signal  is 
rendered  impossible  due  to  a  track  jump,  a  drop 
out  of  the  optical  recording  disc  or  the  like,  the 
special  signal  is  written  again  by  shifting  its 
position  depending  on  the  number  of  times  of 
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as  shown  in  (c)  of  Fig.  2.  In  the  case  of  an 
unrecorded  sector,  the  signal  5  is  directly  written 
as  shown  in  (d)  of  Fig.  2.  A  circuit  is  provided  to 
detect  the  specific  pattern  written  in  this  way  and 
determine  the  defective  or  unwanted  sector.  In 
this  case,  the  pattern  of  a  signal  to  be  written  may 
be  a  pulse  train  of  a  specific  pattern  which  is 
longer  than  the  maximum  length  between  transi- 
tion  of  the  pulse  trains  in  the  recorded  data. 

An  embodiment  of  the  invention  for  coping 
with  the  occurrence  of  a  track  jump  during  the 
writing  of  such  special  signal  in  an  unerasable 
disc  will  now  be  described  with  reference  to  Figs. 
3  and  4.  Shown  in  (a)  of  Fig.  3  is  a  case  of  an 
unrecorded  sector  requiring  the  writing  of  two 
special  signals  to  designate  it  as  a  defective  or 
unwanted  sector,  in  which  after  a  first  special 
signal  7  fails  due  to  a  track  jump  caused  by  a  flaw 
or  the  like  of  the  optical  recording  disc  and  the 
detection  of  the  first  special  signal  6  is  rendered 
impossible  due  to  a  dropout  or  the  like.  After  all, 
this  sector  cannot  be  determined  as  a  defective  or 
unwanted  sector. 

In  accordance  with  the  invention,  as  shown  in 
(b)  of  Fig.  3,  the  writing  positions  are  shifted 
forward  and  the  same  pattern  is  written  again.  In 
this  way,  a  first  special  signal  9  is  written 
properly,  though  it  is  impossible  to  write  a  second 
special  signal  8  which  comes  behind  the  portion 
involving  the  occurrence  of  the  track  jump. 

Fig.  4  shows  a  case  where  three  special  signals 
are  written  as  a  group  and  shown  in  (a)  of  Fig.  4  is 
a  case  where  the  writing  of  the  special  signal 
group  10  fails  due  to  the  occurrence  of  a  track 
jump  before  the  writing.  Also  in  this  case,  a 
special  signal  group  11  is  shifted  forward  and 
written  as  shown  in  (b)  of  Figs.  4  thus  preventing 
the  writing  of  the  special  signals  from  failing  due 
to  the  track  jump  or  the  like. 

Also,  the  rewriting  of  the  special  signals  is 
necessary  not  only  in  the  sector  involving  the 
occurrence  of  a  track  jump  during  writing  but  also 
in  the  defective  or  unwanted  sector  where  imme- 
diately  after  the  writing  of  the  special  signals  the 
detection  of  the  specific  pattern  from  the  sector 
fails,  that  is,  the  recognition  of  the  written  special 
signals  fails  due  to  dropouts  or  the  like  of  the 
optical  recording  disc  and  the  second  writing 
must  take  place  at  a  place  shifted  from  the  initial 
writing  positions  so  as  to  prevent  the  special 
signals  from  being  written  doubly  at  the  same 
place.  Shifting  the  writing  positions  of  the  special 
signals  is  also  effective  in  such  a  case. 

Next,  the  operation  of  writing  a  special  signal  in 
any  sector  whose  sector  mark  is  not  detectable 
thus  failing  to  identify  it  is  now  described.  When 
an  error  occurs  in  the  sector  mark  portion  due  to  a 
defect,  flaw  or  the  like  of  the  optical  recording  disc 
so  that  the  address  of  the  target  sector  is  not 
detected  or  when  after  data  has  been  recorded  in 
the  normal  condition  a  flaw  or  the  like  occurs  thus 
necessitating  the  writing  of  a  special  signal,  the 
required  operation  cannot  be  performed  in  the 
normal  sequence. 

Also,  where  the  writing  of  a  special  signal  in 

writing  thus  decreasing  the  probability  that  the 
writing  of  the  special  signal  in  the  target  sector 
will  be  rendered  impossible  by  a  track  jump  or 
will  not  be  detectable  after  writing  because  of  a 
drop  out  occurring  at  the  position  of  the  special  5 
signal. 

In  the  following  description  an  embodiment  of 
the  present  invention  will  be  explained  in  detail 
with  reference  to  the  drawings  in  which 

Fig.  1  illustrates  a  track  format  having  a  sector  10 
structure; 

Fig.  2  shows  diagrams  for  explaining  a  special 
signal  writing  operation  according  to 
EP  —  A  —  0  149  755  being  considered  to  pertain  to 
the  state  of  the  art:  15 

Figs.  3  and  4  diagrams  for  explaining  the 
special  signal  writing  operations  performed  in  an 
embodiment  of  the  invention. 

Fig.  5  is  a  block  diagram  of  the  special  signal 
writing  section  of  the  optical  information  20 
recording  and  reproducing  apparatus  according 
to  the  invention. 

Figs.  6  and  7  are  timing  charts  showing  respec- 
tively  cases  where  the  sector  detection  is  effected 
properly  and  where  the  sector  detection  is  not  25 
possible  thus  utilizing  a  separate  reference  signal. 

Fig.  8  is  a  block  diagram  of  the  special  signal 
writing  circuit. 

Fig.  9  is  a  timing  chart  for  explaining  the  special 
signal  writing  operation.  30 

Fig.  10  is  a  flow  chart  showing  the  special  signal 
writing  operation  of  the  CPU. 

Description  of  the  Preferred  Embodiment 
In  the  case  of  an  unerasable  disc,  when  the  data  35 

previously  recorded  in  some  sector  is  read  and  it 
is  determined  that  the  resulting  demodulation 
error  is  not  correctable,  it  is  necessary  to  take  a 
measure  so  that  the  data  in  this  sector  is  no 
longer  reproduced  and  then  the  data  must  be  40 
recorded  again  in  another  sector.  Also,  when 
updating  a  part  of  the  data  or  when  erasing  the 
file,  it  is  desirable  to  take  a  measure  so  that  the 
data  in  the  unwanted  sectors  are  no  longer 
reproduced.  45 

Further,  when  there  exists  a  dropout  so  that 
even  if  data  is  recorded  in  the  information 
recording  area  of  an  unrecorded  sector  the  proper 
reproduction  of  the  data  is  presumed  impossible 
and  when  the  sector  mark  of  any  sector  is  not  so 
detected  due  to  a  flaw  or  the  like  making  it 
impossible  to  identify  this  sector,  it  is  desirable  to 
take  a  measure  so  that  no  data  is  recorded  again 
in  such  section  and  this  is  the  same  with  erasable 
optical  information  recording  discs.  55 

For  the  purpose  of  comparison  the  method  of 
writing  a  defective  or  unwanted  sector  indicative 
special  signal  in  the  information  recording  area  as 
disclosed  in  JP—  -A—  60—  187971  or 
EP  —  A  —  149  755  will  now  be  described  with  ref-  60 
erence  to  the  drawings. 

Referring  to  Fig.  2,  if  any  uncorrectable  error 
occurs  in  recorded  data  4  in  (a)  of  Fig.  2,  a  signal  5 
having  a  specific  pattern  as  shown  in  (b)  of  Fig.  2 
is  written  in  superposition  on  the  recorded  data  4  65 
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any  unrecorded  sector  is  required,  the  operation 
is  not  possible  if  the  detection  of  the  sector  mark 
is  not  possible. 

In  such  a  case,  the  target  sector  is  processed  by 
utilizing  a  separate  reference  signal  such  as  the  5 
index  mark  1  indicating  the  beginning  of  the  track 
or  a  normally  detectable  sector  detection  signal  of 
the  preceding  sector.  An  example  of  such  pro- 
cessing  will  now  be  be  described  with  reference 
to  Fig.  5.  When  processing  the  sector  whose  w 
sector  address  cannot  be  detected,  the  sector 
address  of  the  sector  preceding  the  target  sector 
is  sent  as  a  target  sector  address  setting  signal  13 
to  a  target  sector  address  detecting  circuit  14  from 
a  CPU  12  (e.g.,  the  Intell  8051)  and  a  preceding  15 
sector  address  detection  signal  15  is  used  as  a 
trigger  to  operate  a  timer  1  6  which  in  turn  sends  a 
timer  gate  signal  17  to  an  address  detection 
compensating  circuit  18.  Consequently,  an 
address  detection  compensating  signal  19  which  20 
will  be  described  later  is  delivered  to  a  sector  gate 
generating  circuit  20  so  that  a  sector  gate  signal 
for  the  target  sector  is  generated  and  the  target 
sector  is  processed.  A  timer  set  time  21  is  estab- 
lished  by  the  CPU  12  in  dependence  on  the  25 
selection  of  a  reference  signal  such  as  the  preced- 
ing  sector  mark  or  the  index  mark. 

When  effecting  the  writing  of  a  special  signal  in 
the  target  sector  by  using  a  separate  reference 
signal  in  this  way,  if  a  track  jump  occurs  during  30 
the  search  interval  from  the  separate  reference 
signal  to  the  target  sector  or  during  the  time  that 
the  timer  is  in  operation,  the  special  signal  is 
erroneously  written  in  any  sector  of  another  track 
since  the  sector  address  has  not  been  identified.  35 
Thus,  in  accordance  with  the  invention  the  AND 
operation  is  performed  by  an  AND  gate  24  on  the 
timer  gate  signal  17  and  a  detection  signal  23 
from  a  track  jump  detecting  circuit  22  so  that  the 
CPU  12  recognises  the  occurrences  of  the  track  40 
jump  during  the  search  interval  up  to  the  target 
sector  and  the  processing  of  the  target  sector  is 
effected  again  from  the  beginning. 

Figs.  6  and  7  show  respectively  a  timing  chart  of 
a  case  in  which  the  sector  detection  is  effected  45 
properly  and  a  timing  chart  of  a  case  in  which  the 
sector  detection  is  not  possible  thus  requiring  the 
use  of  a  separate  reference  signal. 

Shown  in  (a)  of  Fig.  6  is  a  sector  reproduced 
signal.  A  description  will  now  be  made  of  a  case  so 
in  which  special  signals  are  written  in  two  of  three 
sectors  Sm-1,  Sm  and  Sm+1,  i.e.,  the  sectors  Sm 
and  Sm+1  and  it  is  assumed  that  data  3  was  not 
recorded  in  the  data  field  in  (a)  of  Fig.  6  during  the 
data  recording.  Shown  in  (b)  of  Fig.  6  are  sector  55 
address  detection  signals  25  and  shown  in  (c)  of 
Fig.  6  are  sector  gate  signals  26  generated  by  the 
signals  25.  in  (d)  of  Fig.  6  is  shown  a  special  signal 
write  command  signal  27  from  the  CPU  12  and  the 
logical  product  of  the  signals  26  and  27  is  an  60 
enable  signal  29  generated  from  an  AND  gate  28. 
This  signal  has  the  same  waveform  as  the  signal 
26. 

If  a  track  jump  detection  signal  23  shown  in  (e) 
of  Fig.  6  is  generated  during  the  writing  of  a  65 

special  signal,  the  CPU  1  2  detects  it  in  response  to 
the  output  from  an  AND  gate  30  and  the  com- 
mand  signal  27  is  switched  off  as  shown  in  (f)  of 
Fig.  6.  When  this  occurs,  the  enable  signal  29  is 
also  switched  off  as  shown  in  (g)  of  Fig.  6  and  the 
special  signal  writing  sequence  is  interrupted. 
Then,  when  the  special  signal  is  not  detected  from 
the  sector  causing  the  track  jump,  the  specific 
signal  is  written  at  a  position  shifted  from  the 
previous  one. 

Fig.  7  is  a  timing  chart  of  a  case  in  which  the 
detection  of  the  sector  address  of  the  sector 
Sm+1  is  not  possible  and  therefore  the  special 
signal  is  written  on  the  basis  of  the  sector  detec- 
tion  signal  of  the  sector  Sm  whose  sector  address 
is  normally  detectable.  Shown  in  (a)  of  Fig.  7  is  a 
reproduced  signal  and  shown  in  (b)  of  Fig.  7  are 
sector  address  detection  signals.  It  is  assumed 
that  the  detection  of  the  sector  address  detection 
signal  of  the  sector  Sm+1  is  not  possible.  The 
timer  16  is  brought  into  operation  by  the  sector 
address  detection  signal  of  the  sector  Sm  shown 
in  (b)  of  Fig.  7  and  the  timer  16  generates  a  timer 
gate  signal  17  as  shown  in  (c)  of  Fig.  7.  In 
response  to  the  trailing  edge  of  the  timer  gate 
signal  17,  the  address  detection  compensating 
signal  19  of  the  sector  Sm+1  shown  in  (d)  of  Fig.  7 
is  generated  and  the  sector  gate  signal  26  of  the 
sector  Sm+1  shown  in  (e)  of  Fig.  7  is  generated  in 
response  to  the  address  detection  compensating 
signal  19.  Shown  in  (f)  of  Fig.  7  is  the  special 
signal  write  command  signal  27  from  the  CPU  12. 

When  a  track  jump  is  detected  by  the  detection 
signal  23  as  shown  in  (g)  of  Fig.  7  during  the  time 
that  the  sector  gate  signal  26  of  the  sector  Sm+1 
is  appearing  during  the  writing  of  the  special 
signal,  in  the  same  ways  as  the  sequence  shown 
in  Fig.  6,  the  writing  of  the  special  signal  in  the 
target  sector  is  stopped  so  that  if  no  special  signal 
is  detected  from  the  sector,  the  writing  position  is 
shifted  and  the  special  signal  is  written  again  as 
mentioned  previously.  If  a  track  jump  is  detected 
as  shown  in  (h)  of  Fig.  7  when  the  timer  gate 
signal  17  is  appearing,  the  command  signal  27 
from  the  CPU  12  is  switched  off  as  shown  in  (i)  of 
Fig.  7  and  the  special  signal  is  written  again  at  the 
same  position. 

As  regards  the  track  jump  detection,  methods 
are  known  in  the  art  in  which,  as  disclosed  in 
JP  —  A  —  59  —  11546,  a  tracking  error  signal  caused 
during  the  crossing  of  a  groove  is  detected  and 
therefore  its  detailed  description  will  not  be 
made.  If  a  special  signal  detecting  circuit  32 
detects  the  special  signal  in  the  reproduced  signal 
of  any  sector  which  is  to  be  recorded  or  repro- 
duced,  an  interrupt  signal  33  is  sent  to  the  CPU  12 
and  the  recording  or  reproduction  of  this  sector  is 
prevented. 

Special  signal  detection  methods  are  known  in 
the  art  in  which,  as  disclosed  in 
JP—  A—  60—  187971,  for  example,  a  pulse  train 
longer  than  the  maximum  length  between  transi- 
tion  of  sector  recorded  data  is  recorded  and  the 
pulse  train  is  detected  from  a  reproduced  signal. 

Fig.  8  shows  a  detailed  construction  of  the 
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special  signal  writing  circuit  31  .  The  operation  of  a 
timer  40  is  started  by  the  sector  enable  signal  29 
and  its  time  interval  is  determined  by  a  special 
signal  write  setting  signal  34  from  the  CPU  12.  A 
recording  gate  generating  circuit  41  generates  a 
special  signal  recording  gate  36  for  a  predeter- 
mined  period  of  time  after  the  expiration  of  the 
timer  operation.  In  response  to  the  recording  gate 
36,  a  special  signal  pattern  generating  circuit  42 
generates  special  signal  data  35. 

Fig.  9  shows  a  timing  chart  for  explaining  the 
special  signal  writing  operation.  The  sector 
enable  signal  29  shown  in  (b)  of  Fig.  9  is  genera- 
ted  in  response  to  the  sector  address  detection 
signal  shown  in  (a)  of  Fig.  9.  When  writing  the 
special  signal,  the  operation  of  the  timer  40  is 
started  in  response  to  the  leading  edge  of  the 
sector  enable  signal  29  and  a  special  signal 
recording  gate  36  is  generated  as  shown  in  (d)  of 
Fig.  9  for  a  predetermined  time  from  the  trailing 
edge  of  the  timer  output  signal  43  shown  in  (c)  of 
Fig.  9.  Then,  as  shown  in  (e)  of  Fig.  9,  special 
signal  data  35  is  generated  in  synchronism  with 
the  special  signal  recording  gate  36  and  the 
writing  operation  for  the  target  sector  is  effected. 
The  signals  in  (f),  (g)  and  (h)  of  Fig.  9  respectively 
correspond  to  the  signals  in  (c),  (d)  and  (e)  of  Fig. 
9,  showing  that  when  writing  again  the  special 
signal  in  the  same  sector,  the  writing  position  of 
the  special  signal  is  shifted  so  that  the  second 
position  is  advanced  as  compared  with  the  first 
position. 

Fig.  10  is  a  flow  chart  showing  the  operations  of 
the  CPU  during  the  writing  or  reading  of  the 
special  signal.  When  writing  the  special  signal  in  a 
certain  sector,  the  CPU  establishes  the  address  of 
the  sector  and  a  counter  for  indicating  the  number 
of  times  of  writing  is  set  to  N=1.  Then,  the 
number  of  times  of  writing  N  and  a  special  signal 
write  command  signal  are  sent  thereby  effecting 
the  writing  of  the  special  signal.  After  the  writing 
has  been  completed,  it  is  determined  whether  the 
detection  of  the  special  signal  from  the  target 
sector  is  possible  so  that  if  it  is  not,  the  number  of 
times  N  is  set  to  N=N+1  and  the  writing  is 
effected  again  if  the  value  of  N  is  less  than  the 
maximum  number  of  times  Nmax  that  the  writing 
in  one  sector  can  be  effected  by  shifting  the 
writing  position.  In  this  way,  the  special  signal  is 
positively  written  in  the  target  sector. 

From  the  foregoing  description  it  will  be  seen 
that  in  accordance  with  the  invention,  by  virtue  of 
the  fact  that  if,  during  the  writing  of  a  special 
signal  in  any  defective  or  unwanted  sector  of  an 
optical  recording  disc,  the  writing  or  detection  of 
the  special  signal  is  rendered  impossible  due  to  a 
track  jump,  dropout  of  the  disc  or  the  like,  the 
writing  is  effected  again  by  shifting  forward  the 
position  of  the  special  signal  in  dependence  on 
the  number  of  times  of  writing,  there  are  great 
practical  effects  in  that  the  probability  of  failure  to 
write  the  special  signal  in  the  target  sector  due  to 
a  track  jump  is  decreased  and  that  the  danger  of 
writing  the  special  signal  doubly  at  the  same 
position  is  eliminated. 

Claims 

1.  An  optical  information  recording  and  repro- 
ducing  apparatus  comprising  means  for 

5  recording  and  reproducing  information  sector  by 
sector  on  and  from  an  optical  recording  disc 
including  optically  detectable  guide  track  means 
divided  into  a  plurality  of  sectors  (Sm-1,  Sm, 
Sm+1),  characterized  by  special  signal  writing 

io  means  (31)  for  writing  a  special  signal  (5—11) 
different  in  pattern  from  a  recorded  information 
signal  (4)  in  an  information  recording  area  of  said 
guide  track  means; 

special  signal  detecting  means  (32)  for  detect- 
15  ing  said  special  signal  (5  —  11  during  reproduc- 

tion;  and 
means  (12,  40,  41,  42)  for  causing  said  special 

signal  (5  —  1  1  )  to  be  written  repeatedly  in  the  same 
sector  at  a  position  different  from  a  previous 

20  writing  position  when  said  special  signal  (5  —  11) 
for  said  sector  (Sm-1,  Sm,  Sm+1)  could  not  be 
written  or  could  not  be  detected  immediately  after 
the  writing  thereof  in  said  sector. 

2.  An  apparatus  according  to  claim  1,  wherein 
25  when  writing  said  special  signal  (5  —  11) 

repeatedly  in  the  same  sector  said  special  signal 
is  written  at  a  position  preceding  to  that  of  said 
special  signal  written  immediately  before. 

3.  An  apparatus  according  to  claim  1  or  2, 
30  wherein  the  writing  of  said  special  signal  is 

immediately  stopped  (22,  23,  30)  when  a  track 
jump  occurs  during  the  writing  thereof  whereby 
said  special  signal  is  written  again  in  said  sector 
when  said  special  signal  is  not  detected  there- 

35  from. 

Patentanspriiche 

1.  Gerat  zur  Aufzeichnung  und  Wiedergabe 
40  optischer  Information  mit  einer  Einrichtung  zum 

sektorweisen  Aufzeichnen  und  Wiedergeben  von 
Information  auf  und  von  einer  optischen  Auf- 
zeichnungsplatte,  die  eine  in  eine  Mehrzahl  von 
Sektoren  (Sm-1,  Sm,  Sm+1)  unterteilte  optisch 

45  erfaBbare  Fuhrungsspureinrichtung  aufweist, 
gekennzeichnet  durch  eine  Sondersignalschrei- 
beinrichtung  (31)  zum  Einschreiben  eines  ein  von 
einem  aufgezeichneten  Informationssignal  (4) 
verschiedenes  Muster  au-weisenden  Sondersi- 

50  gnais  (5  —  11)  in  einen  Informationsaufzeich- 
nungsbereich  der  Fuhrungsspureinrichtung;  eine 
Sondersignalerfassungseinrichtung  (32)  zum 
Erfassen  des  Sondersignals  (5—11)  wahrend  der 
Wiedergabe;  und  eine  ein  wiederholtes  Einschrei- 

55  ben  des  Sondersignals  (5—11)  in  denselben  Sek- 
tor  an  einer  von  der  vorherigen  Schreibposition 
verschiedenen  Position  veranlassende  Einrich- 
tung  (12,  40,  41,  42),  wenn  das  Sondersignal 
(5—11)  fur  diesen  Sektor  (Sm-1,  Sm,  Sm+1) 

60  nicht  eingeschrieben  werden  konnte  oder  nicht 
unmittelbar  nach  dessen  Einschreibevorgang  in 
diesen  Sektor  erfalSt  werden  konnte. 

2.  Vorrichtung  nach  Anspruch  1,  bei  der  beim 
wiederholten  Einschreiben  des  Sondersignals 

65  (5—11)  in  denselben  Sektor  das  Sondersignal  an 
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einer  Stelle  eingeschrieben  wird,  die  vor  der  des 
unmittelbar  zuvor  eingeschriebenen  Sondersi- 
gnals  liegt. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  bei  der 
das  Einschreiben  des  Sondersignals  sofort  ange-  5 
halten  (22,  23,  30)  wird,  wenn  wahrend  dessen 
Einschreibvorgangs  ein  Spursprung  auftritt, 
wobei  das  Sondersignal  erneut  in  diesen  Sektor 
eingeschrieben  wird,  wenn  in  diesem  das  Sonder- 
signal  nicht  erfaBt  wird.  to 

Revendications 

1.  Appareil  optique  d'enregistrement  et  de 
reproduction  d'informations,  comprenant  des  15 
moyens  pour  enregistrer  et  reproduire  des  infor- 
mations  secteur  par  secteur  sur  et  a  partir  d'un 
disque  d'enregistrement  optique  comportant  des 
moyens  formant  piste  de  guidage  lisible  optique- 
ment,  divisee  en  plusieurs  secteurs  (Sm—  1,  Sm,  20 
Sm+1),  caracterise  par  des  moyens  d'ecriture  (31) 
d'un  signal  special  pour  ecrire  un  signal  special 
(5  —  11)  dont  la  configuration  est  differente  de 
cede  d'un  signal  d'information  enregistree  (4), 
dans  une  zone  d'enregistrement,  d'information  25 
desdits  moyens  formant  piste  de  guidage; 

par  des  moyens  de  lecture  (32)  du  signal  special 
pour  lire  ledit  signal  special  (5  —  1  1  )  au  cours  de  la 
reproduction;  et 

par  des  moyens  (12,  40,  41,  42)  pour  faire  en 
sorte  que  ledit  signal  special  (5  —  11)  soit  ecrit  a 
repetition  dans  le  mime  secteur  dans  une  posi- 
tion  differente  d'une  position  d'ecriture  prece- 
dente,  dans  le  cas  ou  ledit  signal  special  (5  —  11) 
pour  le  secteur  en  question  (Sm-1,  Sm,  Sm+1) 
n'a  pas  pu  etre  ecrit  ou  n'a  pas  pu  etre  lu 
immediatement  apres  son  ecriture  dans  ledit 
secteur. 

2.  Appareil  selon  la  revendication  1,  dans 
lequel,  lors  de  I'ecriture  dudit  signal  special 
(5—11)  a  repetition  dans  le  meme  secteur,  ce 
signal  special  est  ecrit  dans  une  position  qui 
precee  celle  dudit  signal  special  ecrit  immediate- 
ment  auparavant. 

3.  Appareil  selon  la  revendication  1  ou  2,  dans 
lequel  I'ecriture  dudit  signal  special  est  arretee 
immediatement  (22,  23,  30)  lorsqu'un  saut  de 
piste  se  produit  pendant  son  ecriture,  de  telle 
sorte  que  ce  signal  special  soit  ecrit  de  nouveau 
dans  ledit  secteur  lorsqu'il  n'a  pas  ete  lu  a  partir 
de  celui-ci. 
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