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Description 

The  invention  relates  to  a  recording  device  for  re- 
cording  on  a  record  carrier  an  information  pattern  of 
recording  areas  having  first  optical  properties  which 
areas  alternate  with  intermediate  areas  having  sec- 
ond  optical  properties,  which  recording  device  com- 
prises  optical  write  means  including  means  for  scan- 
ning  the  record  carrier  with  the  aid  of  a  write  beam, 
modulation  means  for  switching  the  intensity  of  the 
write  beam,  in  conformity  with  a  bivalent  signal  of  a 
specific  duty  cycle,  between  a  low  intensity  which 
does  not  bring  about  a  change  in  optical  properties  of 
the  record  carrier  at  the  scanning  location,  and  a  high 
write  intensity  which  brings  about  an  optically  detect- 
able  change  of  the  record  carrier  at  the  scanning  lo- 
cation,  the  recording  device  further  comprising  opti- 
cal  read  means  including  means  for  scanning  the  in- 
formation  pattern  thus  formed  with  the  aid  of  a  read 
beam,  the  read  beam  being  modulated  by  the  infor- 
mation  pattern  being  scanned,  a  radiation  sensitive 
detector  for  converting  the  modulated  read  beam  into 
a  corresponding  read  signal,  which  recording  device 
further  comprises  an  analysis  circuit  for  deriving  from 
the  read  signal  an  analysis  signal  which  indicates  the 
deviation  of  the  average  ratio  between  the  length  of 
the  recording  areas  and  the  intermediate  areas  rela- 
tive  to  an  optimum  ratio  defined  by  the  duty  cycle,  and 
means  for  setting  the  write  intensity,  depending  on 
the  analysis  signal,  to  a  value  for  which  the  ratio  be- 
tween  the  lengths  of  the  recording  areas  and  the  in- 
termediate  areas  substantially  corresponds  to  the  op- 
timum  ratio  defined  by  the  duty  cycle. 

A  recording  device  as  described  in  the  opening 
paragraph  is  known,  inter  alia  from  United  States  Pa- 
tent  Specification  US  4,225,873.  The  prior  art  record- 
ing  device  is  employed  for  recording  signals  whose 
average  duty  cycle  is  50  %.  The  magnitude  of  the 
2nd-harmonic  signal  component  indicates  the  extent 
to  which  the  ratio  between  the  lengths  of  the  record- 
ing  areas  and  intermediate  areas  deviates  from  the 
optimum  ratio  defined  by  the  duty  cycle,  which  in  that 
case  is  unity.  Depending  upon  the  magnitude  of  the 
detected  2nd-harmonic  signal  component  the  write- 
intensity  is  set  to  a  value  for  which  this  component  is 
substantially  zero.  A  drawback  of  such  a  write  inten- 
sity  control  is  that  it  cannot  be  employed  for  recording 
processes  in  which  the  width  of  the  recording  areas 
recorded  within  a  recording  zone  is  not  constant  but 
varies,  as  is  often  the  case  in,  for  example,  thermal 
recording  processes  where  the  width  of  the  recording 
zone  is  larger  at  the  end  of  the  recording  in  this  zone 
than  at  the  beginning.  When  an  information  pattern 
comprising  such  recording  areas  of  varying  width  is 
read  this  width  variation  gives  rise  to  a  comparatively 
large  additional  2nd-harmonic  component.  As  a  result 
of  this  additional  component  the  magnitude  of  the 
2nd-harmonic  signal  component  can  no  longer  be 

used  for  write-intensity  control. 
It  is  an  object  of  the  invention  to  provide  a  record- 

ing  device  as  defined  in  the  opening  paragraph,  in 
which  the  write  intensity  can  also  be  optimised  in  the 

5  case  of  recording  areas  of  varying  width.  According  to 
the  invention  this  object  is  achieved  by  means  of  re- 
cording  device  which  is  characterized  in  that  the  ana- 
lysis  circuit  comprises  means  for  determining  the  pos- 
ition  of  the  d.c.  component  of  the  read  signal  relative 

w  to  minimum  and  maximum  values  of  the  read  signal 
and  for  generating  an  analysis  signal  in  the  form  of  a 
signal  which  indicates  whether  the  position  thus  de- 
termined  deviates  from  a  position  defined  by  the  duty 
cycle.  The  invention  is  based  inter  alia  on  the  recog- 

15  nition  of  the  fact  that  the  position  of  the  d.c.  compo- 
nent  relative  to  the  positive  and  negative  peak  values 
in  the  read  signal  is  indicative  of  the  ratio  between  the 
lengths  of  the  recording  areas  and  the  intermediate 
areas.  Moreover,  it  is  found  that  said  position  is  hardly 

20  susceptible  to  width  variations  of  the  recording  areas. 
An  embodiment  of  the  recording  device,  which  is 

very  attractive  because  of  its  simplicity,  is  character- 
ized  in  that  the  analysis  circuit  comprises  means  for 
determining  a  first  difference  value  between  the  d.c. 

25  value  of  the  read  signal  and  the  maximum  values  of 
the  read  signal,  means  for  determining  a  second  dif- 
ference  value  between  minimum  values  of  the  read 
signal  and  the  d.c.  value,  and  means  for  deriving  the 
analysis  signal  on  the  basis  of  the  first  and  the  second 

30  difference  value.  Afurther  embodiment  of  the  device 
is  characterized  in  that  the  analysis  circuit  comprises 
a  high-pass  filter  for  eliminating  the  d.c.  component 
in  the  read  signal,  a  first  peakdetector  for  determining 
the  maximum  signal  value  in  the  read  signal  filtered 

35  by  the  high-pass  filter  as  the  first  difference  value,  a 
second  peak  detector  for  determining  the  minimum 
signal  value  in  the  filtered  read  signal  as  the  second 
difference  value,  means  for  generating  an  analysis 
signal  in  the  form  of  a  signal  which  indicates  whether 

40  the  sum  of  the  detected  minimum  and  maximum  val- 
ues  corresponds  to  an  optimum  value  defined  by  the 
duty  cycle.  This  embodiment  advantageously  utilises 
the  fact  that  after  elimination  of  the  d.c.  component 
the  sum  of  the  negative  and  the  positive  peak  value 

45  indicates  the  position  of  the  d.c.  component  relative 
to  these  peak  values. 

A  further  embodiment  of  the  recording  device  is 
characterized  in  that  the  analysis  circuit  is  adapted  to 
supply  an  analysis  signal  in  the  form  of  a  signal  which 

50  indicates  whether  the  ratio  between  the  sum  of  the 
first  and  the  second  difference  value  and  the  differ- 
ence  between  the  first  and  the  second  difference  val- 
ue  substantially  corresponds  to  an  optimum  value  de- 
fined  by  the  duty  cycle.  This  embodiment  has  the  ad- 

55  vantage  that  the  influence  of  variations  in  average  re- 
flectivity  of  the  record  carrier  and  the  influence  of  va- 
riations  in  the  intensity  of  the  read  beam  are  elimin- 
ated.  This  is  important  in  particular  if  the  optimum 
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write  intensity  corresponds  to  a  non-zero  value  of  the 
ratio  between  the  sum  and  the  difference  of  the  peak 
values.  This  is  the  case,  for  example,  when  recording 
standard  EFM  signals  for  which  the  optimum  ratio  be- 
tween  the  sum  and  the  difference  of  the  peak  values  5 
is  found  to  be  substantially  equal  to  0.1. 

Another  embodiment  of  the  recording  device  is 
characterized  in  that  the  device  is  adapted  to  form  in- 
formation  patterns  comprising  first  subpatterns  and 
second  subpatterns,  the  spatial  frequency  of  the  sec-  w 
ond  subpatterns  being  lower  than  that  of  the  first  sub- 
patterns  and  the  number  of  first  subpatterns  being 
larger  than  the  number  of  second  subpatterns,  the  di- 
mensions  of  the  subpatterns  being  selected  in  such 
a  way  that  during  reading  of  information  patterns  the  15 
amplitude  of  the  signal  components  corresponding  to 
the  first  subpatterns  is  smaller  than  the  amplitude  of 
the  signal  components  corresponding  to  the  second 
subpatterns.  This  embodiment  has  the  advantage 
that  small  departures  from  the  optimum  write  intensi-  20 
ty  procedure  comparatively  large  deviations  in  the 
position  of  the  d.c.  component.  Since  in  standard 
EFM  signal  recording  the  number  of  subpatterns  of 
low  spatial  frequency  is  substantially  smaller  than  the 
number  of  subpatterns  of  comparatively  high  spatial  25 
frequency  the  optimum  write  intensity  can  be  deter- 
mined  very  accurately  when  a  standard  EFM  signal  is 
recorded.  During  recording  of  the  information  pattern 
the  write  intensity  can  be  adjusted  by,  for  example, 
generating  an  additional  read  beam  which  trails  the  30 
write  beam  at  a  short  distance.  However,  a  drawback 
of  this  method  is  that  it  requires  comparatively  intri- 
cate  technical  provisions. 

An  embodiment  which  does  not  require  the  use  of 
an  additional  read  beam  is  characterized  in  that  the  35 
device  comprises  means  for  generating  a  bivalent  test 
signal,  control  means  for  causing  test-information 
patterns  corresponding  to  the  test  signal  to  be  record- 
ed  at  addressable  locations  on  the  record  carrier,  the 
control  means  being  further  adapted  to  cause  test-  40 
information  patterns  to  be  read  by  the  optical  read 
means,  the  means  for  setting  the  write  intensity  being 
adapted  to  set  the  optimum  write  intensity  in  re- 
sponse  to  the  analysis  signals  obtained  during  read- 
ing  of  the  test-information  patterns.  This  embodiment  45 
advantageously  utilises  the  fact  that  the  optimum 
write  intensity  can  be  determined  in  a  separate  ad- 
justment  process  prior  to  the  actual  information-re- 
cording  process,  enabling  the  optical  scanning 
means  employed  for  recording  the  information  pat-  50 
tern  to  be  used  also  for  determining  the  optimum  write 
intensity.  If  a  record  carrier  has  preformed  address  in- 
formation  for  addressing  purposes  it  is  advantageous 
that  the  zone  employed  for  recording  information  pat- 
terns  for  the  purpose  of  determining  the  optimum  55 
write  intensity  is  preceded  by  a  zone  which  has  not  yet 
been  used  for  determining  the  optimum  write  intensi- 
ty.  Indeed,  the  address  information  may  be  damaged 

while  the  information  pattern  is  recorded,  so  that  a 
correct  read-out  of  the  address  information  is  no  lon- 
ger  guaranteed.  Locating  a  zone  which  closely  fol- 
lows  a  zone  with  damaged  address  information  may 
then  give  rise  to  problems. 

Further  embodiments  and  the  advantages  there- 
of  will  now  be  described  in  detail,  by  way  of  example, 
with  reference  to  Figs.  1  to  13,  in  which 

Fig.  1  shows  diagrammatically  a  customary  opti- 
cal  recording  device, 
Fig.  2  shows  the  variation  of  the  intensity  of  a  ra- 
diation  beam  during  optical  recording,  the  asso- 
ciated  information  pattern,  and  the  read  signal  VI 
produced  when  said  information  pattern  is  read, 
Figs.  3  and  4  illustrate  the  relationship  between 
recorded  information  patterns  and  the  associat- 
ed  read  signals  to  clarify  the  invention, 
Figs.  5  and  9  show  two  different  embodiments  of 
the  recording  device  in  accordance  with  the  in- 
vention, 
Figs.  6,  7,  8  and  13  show  embodiments  of  an  ana- 
lysis  circuit  for  use  in  the  recording  device, 
Fig.  10  shows  an  example  of  a  control  circuit  for 
controlling  the  write  intensity  of  the  radiation 
beam, 
Fig.  11  shows  a  possible  lay-out  of  an  inscribable 
record  carrier  provided  with  address  information, 
Fig.  12  is  a  flow  chart  of  a  computer  program  for 
controlling  the  recording  device  shown  in  Fig.  9. 
Fig.  1  shows  diagrammatically  an  optical  record- 

ing  device,  comprising  a  turntable  1  and  a  drive  motor 
2  for  rotating  a  disc-shaped  record  carrier  4  about  an 
axis  3  in  a  direction  indicated  by  an  arrow  5.  The  re- 
cord  carrier  4  comprises  a  radiation-sensitive  record- 
ing  layer  which  upon  exposure  to  radiation  of  suffi- 
ciently  high  intensity  is  subjected  to  an  optically  de- 
tectable  change,  such  as  for  example  a  change  in  re- 
flectivity.  Such  a  radiation-sensitive  layer  may  com- 
prise,  for  example,  a  thin  metal  layer  which  can  be  re- 
moved  locally  by  exposure  to  a  laser  beam  of  compar- 
atively  high  intensity.  Alternatively,  the  recording  lay- 
er  may  consist  of  another  material  such  as  a  radiation- 
sensitive  dye  or  a  phase-change  material,  whose 
structure  can  be  changed  from  amorphous  to  crystal- 
line  or  vice  versa  under  the  influence  of  radiation.  An 
optical  write  head  6  is  arranged  opposite  the  rotating 
record  carrier.  The  optical  write  head  6  comprises  a 
radiation  source,  for  example  a  solid-state  laser,  for 
generating  a  write  beam  13.  The  intensity  I  of  the  write 
beam  13  can  be  modulated  in  conformity  with  a  con- 
trol  signal  Vs  in  a  customary  manner.  The  control  sig- 
nal  Vs  and  the  corresponding  variation  I  of  the  write 
beam  1  3  are  given  in  Fig.  2.  The  intensity  I  of  the  write 
beam  13  varies  between  a  write  intensity  Is,  which  is 
adequate  to  bring  about  detectable  changes  in  the 
optical  properties  of  the  radiation-sensitive  record 
carrier,  and  an  intensity  II,  which  does  not  bring  about 
any  detectable  changes.  When  the  recording  layer  is 
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scanned  with  the  beam  13  whose  intensity  is  thus 
modulated  an  information  pattern  of  recording  areas 
8  having  modified  optical  properties  is  formed  in  the 
recording  layer,  which  recording  areas  alternate  with 
intermediate  areas  11  having  unmodified  optical  5 
properties.  An  information  pattern  thus  formed  can  be 
read  by  scanning  the  pattern  with  a  read  beam  of  a 
constant  intensity  which  is  low  enough  to  preclude  a 
detectable  change  in  optical  properties.  During  scan- 
ning  the  read  beam  reflected  from  the  record  carrier  w 
is  modulated  in  conformity  with  the  information  pat- 
tern  being  scanned.  The  modulation  of  the  read  beam 
can  be  detected  in  a  customary  manner  by  means  of 
a  radiation-sensitive  detector  which  generates  a  read 
signal  VI  which  is  indicative  of  the  beam  modulation.  15 
The  read  signal  VI  is  also  shown  in  Fig.  2.  The  read 
signal  VI  is  reconverted  into  a  bivalent  signal  Vd  by 
comparison  of  the  read  signal  with  a  reference  level 
Vref.  For  a  reliable  conversion  it  is  desirable  that  the 
points  where  the  read  signal  VI  intersect  the  reference  20 
level  are  well-defined,  in  other  words  the  "jitter"  in 
the  read  signal  VI  should  be  minimal.  As  is  known,  jit- 
ter  of  the  read  signal  in  optical  recording  is  minimal  if 
the  information  pattern  is  symmetrical,  kejf  the  aver- 
age  length  of  the  recording  areas  8  is  equal  to  the  25 
average  length  of  the  intermediate  areas  11.  A  prob- 
lem  which  then  arises  is  that  the  length  of  the  record- 
ing  areas  8  depends  strongly  on  the  write  intensity  Is. 
If  the  write  intensity  is  too  high  the  recording  areas  will 
become  too  long  and  if  the  write  intensity  is  too  low  30 
the  recording  areas  will  become  too  short.  Therefore, 
an  accurate  adjustment  of  the  write  intensity  is  re- 
quired.  In  a  conventional  method  of  determining  the 
optimum  write  intensity,  which  can  be  employed  for 
recording  write  signals  having  an  average  duty  cycle  35 
of  50  %,  the  write  intensity  is  adjusted  so  as  to  mini- 
mise  the  2nd-harmonic  distortion  in  the  read  signal  VI. 
However,  this  method  cannot  be  used  in  the  case  of 
recordings  where  as  a  result  of,  for  example,  thermal 
effects  the  width  of  the  recording  areas  is  not  con-  40 
stant  but  the  width  of  the  recording  zone,  for  example, 
increases  from  the  beginning  towards  the  end  of  the 
recording  zone.  The  varying  width  introduces  addi- 
tional  distortion  into  the  read  signal  VI.  This  additional 
distortion  results  in  an  additional  2nd-harmonic  com-  45 
ponent,  whichs  renders  the  adjustment  of  the  write  in- 
tensity  Is  unreliable.  A  method  of  determining  the  op- 
timum  write  intensity  which  is  less  susceptible  to  said 
width  variations  will  be  explained  with  reference  to 
Fig.  3.  Figs.  3a,  3b  and  3c  give  the  intensity  variation  50 
I,  the  corresponding  information  pattern  of  recording 
areas  8  and  intermediate  areas  11,  and  the  read  sig- 
nal  VI  in  the  case  that  the  write  intensity  Is  is  too  low, 
optimum,  and  too  high  respectively. 

In  Fig.  3  the  read  signals  VI  vary  between  a  max-  55 
imum  level  A1  and  a  minimum  level  A2.  The  level  DC 
represents  the  value  of  the  d.c.  level  in  the  read  signal 
VI.  As  will  be  apparent  from  Fig.  3,  the  d.c.  level  DC 

of  the  read  signal  VI  is  situated  substantially  in  the 
middle  between  the  levels  A1  and  A2  in  the  case  that 
the  write  intensity  has  the  optimum  value.  If  the  write 
intensity  is  too  low  the  d.c.  level  DC  will  be  situated 
above  the  middle  between  the  levels  A1  and  A2,  while 
in  the  case  that  the  write  level  is  too  high  the  d.c.  level 
DC  will  be  situated  below  the  middle  between  the  lev- 
els  A1  and  A2.  Thus,  an  optimum  write  intensity  can 
be  obtained  by  adjusting  the  write  intensity  Is  to  a  val- 
ue  for  which  the  d.c.  level  DC  is  situated  substantially 
in  the  middle  between  the  levels  A1  and  A2. 

An  improvement  of  the  above  method  of  deter- 
mining  the  optimum  intensity  will  be  described  with 
reference  to  Fig.  4a.  In  accordance  with  this  method 
an  information  pattern  is  recorded  for  the  purpose  of 
determining  the  optimum  intensity,  which  pattern 
comprises  a  plurality  of  subpatterns  40  each  compris- 
ing  a  short  recording  area  8  and  a  short  intermediate 
area  11  recorded  by  means  of  a  write  signal  having  a 
50  %  duty  cycle.  The  information  pattern  f  urthercom- 
prises  a  second  subpattern  41  comprising  a  compar- 
atively  long  recording  area  8  and  a  comparatively  long 
intermediate  area  11  also  recorded  with  the  aid  of  a 
write  signal  having  a  50  %  duty  cycle.  The  number  of 
subpatterns  40  is  selected  to  be  substantially  larger 
than  the  number  of  subpatterns  41  .  Fig.  4a  shows  the 
read  signal  VI  obtained  in  the  case  of  reading  with  the 
aid  of  an  optical  read  device. 

The  dimensions  of  the  subpatterns  40  are  select- 
ed  in  such  a  way  that  the  amplitude  of  the  signal  com- 
ponents  in  the  read  signal  VI  corresponding  to  said 
subpatterns  40  is  substantially  smaller  than  the  am- 
plitude  of  the  signal  components  corresponding  to 
the  subpatterns  41  .  This  can  be  achieved  by  selecting 
the  dimensions  of  the  subpatterns  40  in  such  a  way 
that  only  the  1st  harmonic  of  this  pattern  is  situated 
below  the  optical  cut-off  frequency  of  the  optical 
scanning  device.  The  dimensions  of  the  subpatterns 
41  are  selected  in  such  a  way  that  at  least  the  1st  and 
the  2nd  harmonic  of  this  pattern  are  situated  below 
said  optical  cut-off  frequency.  The  d.c.  level  DC  in  the 
read  signal  VI  is  dictated  mainly  by  the  signal  compo- 
nents  corresponding  to  the  subpatterns  40.  The  dif- 
ference  between  the  maximum  value  A1  and  the  mini- 
mum  value  A2  of  the  read  signal  VI  is  dictated  exclu- 
sively  by  the  value  corresponding  to  the  subpattern 
41.  As  a  change  in  write  power  Is  has  a  substantially 
larger  influence  on  the  ratio  between  the  length  of  the 
recording  areas  8  and  the  intermediate  areas  1  1  of  the 
subpatterns  than  on  the  ratio  between  said  lengths 
for  the  subpatterns  41  the  d.c.  level  DC  will  also  be 
far  more  susceptible  to  write-level  variations  in  the 
case  of  the  method  illustrated  in  Fig.  4  than  in  the 
case  of  the  method  illustrated  in  Fig.  3,  where  the  am- 
plitude  of  the  read  signal  VI  is  the  same  for  all  the  sub- 
patterns  occurring  in  the  information  pattern.  All  this 
means  that  the  optimum  write  power  can  be  deter- 
mined  far  more  accurately  by  means  of  the  method  il- 
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lustrated  in  Fig.  4a. 
In  addition  to  the  information  pattern  shown  in 

Fig.  4a,  which  has  been  recorded  with  an  optimum 
write  intensity,  similar  information  patterns  are 
shown  in  Figs.  4b  and  4c,  which  have  been  recorded  5 
with  a  write  level  which  is  too  low  and  which  is  too  high 
respectively.  As  will  be  apparent  from  Fig.  4  the  d.c. 
level  DC  in  the  case  of  the  optimum  write  intensity  is 
again  situated  substantially  in  the  middle  between  the 
maximum  signal  value  (A1)  and  the  minimum  signal  w 
value  (A2)  in  the  signal  VI,  while  in  the  case  of  a  write 
level  which  is  too  low  or  too  high  the  d.c.  level  DC  is 
situated  respectively  above  and  below  said  middle. 
The  information  pattern  shown  in  Fig.  4  is  only  one  of 
the  possible  information  patterns  comprising  a  com-  15 
paratively  large  number  of  subpatterns  consisting  of 
short  areas  (8  or  11)  and  a  comparatively  small  num- 
ber  of  subpatterns  consisting  of  long  areas  (8  or  11). 
Asubpattern  which  is  also  very  suitable  is  a  pattern 
corresponding  to  a  standard  EFM  signal.  Such  a  pat-  20 
tern  comprises  areas  of  a  length  corresponding  to  at 
least  3  bits  (13-effect)  and  at  the  most  11  bits  (111  ef- 
fect).  Approximately  one  third  of  all  the  effects  in  such 
an  EFM  pattern  are  13  effects,  whereas  only  4  %  of 
all  the  effects  are  111  effects.  The  dimensions  of  the  25 
13  effects  are  such  that  only  the  fundamental  of  these 
effects  is  situated  below  the  optical  cut-off  frequency 
of  the  optical  read  system.  Of  the  111  effects  at  least 
the  1st,  the  2nd  and  the  3rd  harmonics  are  situated 
below  the  optical  cut-off  frequency.  30 

Fig.  5  shows  a  first  embodiment  of  the  recording 
device  in  accordance  with  the  invention.  The  record- 
ing  device  comprises  an  optical  head  50  comprising 
a  first  semiconductor  laser  51  for  generating  the  write 
beam  1  3  and  a  second  semiconductor  laser  52  for  35 
generating  a  read  beam  53.  The  write  beam  13  and 
the  read  beam  53  are  directed  to  the  record  carrier  4 
by  means  of  an  optical  system  comprising  an  objec- 
tive  54,  which  record  carrier  is  moved  past  the  optical 
head  50  in  the  direction  indicated  by  an  arrow  55.  This  40 
is  effected  in  a  customary  manner  in  such  a  way  that, 
viewed  in  the  direction  of  the  arrow  55,  the  read  beam 
53  is  incident  on  the  record  carrier  4  at  a  short  dis- 
tance  behind  the  landing  spot  of  the  write  beam  13, 
so  that  the  landing  spot  of  the  read  beam  53  follows  45 
the  path  described  by  the  landing  spot  of  the  write 
beam  13.  For  a  more  detailed  description  of  optical 
systems  by  means  of  which  both  a  write  beam  and  a 
separate  read  beam  can  be  produced  simultaneously 
reference  is  made  to  US  4,255,873  and  US  50 
4,488,277. 

The  intensity  I  of  the  write  beam  13  is  controlled 
to  assume  a  value  dictated  by  the  signal  Vs.  For  this 
purpose  the  recording  device  comprises  a  radiation- 
sensitive  diode  56,  which  is  arranged  to  detect  the  55 
beam  57  which  issues  from  the  back  of  the  semicon- 
ductor  laser  51  and  which  has  an  intensity  proportion- 
al  to  that  of  the  write  beam.  The  radiation-sensitive  di- 

ode  56  then  produces  a  signal  current  proportional  to 
the  detected  intensity.  The  signal  Vs  and  said  signal 
current  are  compared  with  each  other  in  a  comparator 
circuit  58.  A  signal  which  is  indicative  of  the  result  of 
the  comparison  is  applied  to  a  controllable  current 
source  59,  which  generates  a  control  current  for  the 
semiconductor  laser  51  in  such  a  way  that  the  signal 
current  produced  by  the  diode  56,  and  hence  the  in- 
tensity  of  the  write  beam  13,  is  controlled  to  assume 
the  value  dictated  by  the  write  signal  Vs. 

The  recording  device  further  comprises  a  cas- 
cade  arrangement  of  a  conventional  CIRC  encoding 
circuit  60  and  an  EFM  modulator  61  for  converting  an 
applied  information  signal  Vi  into  an  EFM  signal  Vefm 
modulated  in  conformity  with  the  CD  standard.  The 
signal  Vefm  is  applied  to  a  control  input  of  a  control- 
lable  switch  62  of  a  type  which  depending  on  the  logic 
value  of  the  signal  applied  to  its  control  input  trans- 
fers  one  of  the  two  inputs  signals  is  or  i|  to  its  output. 
The  signal  on  the  output  of  the  switch  62  is  applied  to 
the  comparator  circuit  58  as  the  signal  Vs.  The  signal 
is  defines  the  write  intensity  Is  and  the  signal  i|  de- 
fines  the  intensity  II.  An  information  pattern  repre- 
senting  the  signal  Vi  is  recorded  as  follows. 

The  CIRC  encoding  circuit  60  and  the  EFM  mod- 
ulator  61  convert  the  signal  Vi  into  an  EFM  modulated 
bivalent  signal  Vefm.  This  signal  controls  the  switch 
62  in  such  a  way  that  the  signal  i|  and  is  are  alternately 
applied  to  the  comparator  circuit  58,  as  a  result  of 
which  the  intensity  of  the  write  beam  is  switched  be- 
tween  the  write  intensity  Is  defined  by  this  signal  is 
and  the  intensity  II  defined  by  the  signal  j[,  so  that  an 
information  pattern  corresponding  to  the  signal  Vefm 
is  recorded  on  the  record  carrier.  Briefly  after  this  re- 
cording  the  information  pattern  thus  formed  is  scan- 
ned  by  the  read  beam  53.  The  read  beam  is  reflected 
from  the  record  carrier  4,  the  reflected  beam  being 
modulated  in  conformity  with  the  information  pattern 
being  scanned.  The  read  beam  thus  modulated  is  di- 
rected  to  a  radiation-sensitive  detector  64  via  a  sem- 
itransparent  mirror  63,  which  detector  generates  a 
read  signal  VI  which  is  indicative  of  the  beam  modu- 
lation.  The  read  signal  VI  is  applied  to  an  analysis  cir- 
cuit  65,  which  generates  a  signal  Va  which  indicates 
the  extent  to  which  the  d.c.  level  DC  deviates  from  the 
value  corresponding  to  the  optimum  write  intensity. 
The  signal  Va  is  applied  to  an  integrating  circuit  66.  An 
output  signal  Ai  of  the  integrating  circuit  is  applied  to 
an  input  of  an  adder  circuit  67.  Asignal  io  correspond- 
ing  to  a  constant  intensity  is  applied  to  the  other  input 
of  the  adder  circuit  67.  An  output  signal  which  is  indi- 
cative  of  the  sum  of  the  signal  io  and  the  signal  Ai  is 
applied  to  the  switch  62  as  the  signal  is.  If  in  the  re- 
cording  device  shown  in  Fig.  5  the  write  intensity  Is 
deviates  from  the  optimum  value  this  will  be  indicated 
by  the  analysis  signal  Va  in  that  it  has  a  non-zero  sig- 
nal  value.  As  a  result  of  this,  the  signal  si  on  the  output 
of  the  integrating  circuit  66  will  change,  so  that  the 
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write  intensity  Is  is  controlled  towards  the  optimum 
value.  This  results  in  continuous  control  of  the  write 
intensity  Is,  so  as  to  maintain  the  write  intensity  Is  is 
substantially  at  the  optimum  value. 

Fig.  6  shows  a  first  embodiment  of  the  analysis  5 
circuit  65,  comprising  a  low-pass  filter  70  for  deter- 
mining  the  d.c.  level  DC  in  the  read  signal  VI.  The  ana- 
lysis  circuit  65  further  comprises  a  positive-peak  de- 
tector71  for  determining  the  maximum  value  A1  in  the 
read  signal  VI  and  a  negative-peak  detector  72  for  de-  w 
termining  the  minimum  value  A2  in  the  read  signal  VI. 
The  output  signals  of  the  peak  detectors  71  and  72 
are  applied  to  non-inverting  inputs  of  an  adder  circuit 
73,  while  the  output  signal  of  the  low-pass  filter  70,  af- 
ter  being  amplified  to  twice  its  value,  is  applied  to  an  15 
inverting  input  of  the  adder  circuit  73,  so  that  the  out- 
put  signal  of  the  adder  circuit  73,  which  signal  consti- 
tutes  the  analysis  signal  Va,  is  equal  to  Va  =  A1  +  A2 
-  2DC  and  consequently  indicates  the  extent  to  which 
the  position  of  the  signal  value  DC  deviates  from  the  20 
middle  between  the  maximum  signal  value  A1  and  the 
minimum  signal  value  A2. 

Fig.  7  shows  yet  another  embodiment  of  the  ana- 
lysis  circuit  65,  comprising  a  comparator  90  to  which 
the  read  signal  VI  and  the  reference  signal  represent-  25 
ing  the  value  DC  are  applied  to  the  non-inverting  input 
and  the  inverting  input  respectively.  The  output  signal 
of  the  comparator  90  is  applied  to  an  integrating  circuit 
91.  The  read  signal  VI  is  further  applied  to  a  positive 
peak  detector  92  and  a  negative-peak  detector  93,  30 
which  respectively  detect  the  maximum  and  the  mini- 
mum  signal  level  in  the  read  signal  VI  and  which  apply 
signals  which  are  indicative  of  said  signal  levels  to  an 
adder  circuit  94  having  a  gain  factor  of  1/2,  so  that  the 
signal  level  on  the  output  of  the  adder  circuit  64  is  sit-  35 
uated  halfway  the  minimum  and  the  maximum  signal 
level  of  the  corrected  read  signal  VI.  The  signal  on  the 
output  of  the  adder  circuit  94  is  applied  to  the  inverting 
input  of  a  differential  amplifier  95  and  the  reference 
signal,  which  is  representative  of  the  value  DC,  is  ap-  40 
plied  from  the  integrating  circuit  91  to  the  non-invert- 
ing  input  of  the  differential  amplifier  95.  An  output  sig- 
nal  of  the  differential  amplifier  95,  which  signal  is  in- 
dicative  of  the  difference  between  two  input  signals 
of  the  differential  amplifier  functions  as  the  analysis  45 
signal  Va.  The  analysis  circuit  shown  in  Fig.  7  oper- 
ates  as  follows.  As  a  result  of  the  feedback  from  the 
integrating  circuit  91  to  the  inverting  input  of  the  com- 
parator  91  the  reference  signal  on  the  output  of  the  in- 
tegrating  circuit  will  be  adjusted  to  a  level  for  which  50 
the  output  signal  Vo  of  the  comparator  30  averages 
zero,  so  that  the  signal  value  on  the  output  of  the  in- 
tegrator  91  indicates  the  level  of  the  d.c.  component 
in  the  read  signal  V2.  The  analysis  signal  Va  again  in- 
dicates  the  extent  to  which  the  position  of  the  d.c.  lev-  55 
el  deviates  from  the  midle  between  the  minimum  and 
the  maximum  level  of  the  read  signal. 

Fig.  8  shows  a  third  embodiment  of  the  analysis 

circuit  65,  comprising  a  high-pass  filter  80  for  elimin- 
ating  the  d.c.  component  from  the  read  signal  VI.  The 
signal  VI',  from  which  the  d.c.  component  has  thus 
been  removed,  is  applied  to  a  positive-peak  detector 
81  and  to  a  negative-peak  detector  82.  The  signal  val- 
ue  A1'  on  the  output  of  the  positive-peak  detector  81 
is  equal  to  the  signal  value  A1  minus  the  value  d.c. 
The  signal  value  A2'  on  the  output  of  the  negative 
peak  detector  82  is  equal  to  the  signal  value  A2  minus 
the  value  DC.  By  means  of  an  adder  circuit  83  the  sum 
of  A1'  and  A2'  is  determined  and  by  means  of  a  sub- 
tractor  circuit  84  the  difference  between  A1'  and  A2' 
is  determined.  A  dividing  circuit  85  determines  the 
quotient  of  the  signal  values  on  the  outputs  of  the  ad- 
der  circuit  83  and  the  subtractor  circuit  84.  This  quo- 
tient,  hereinafter  referred  to  as  p,  also  indicates  the 
extent  to  which  the  position  of  the  d.c.  level  DC  devi- 
ates  from  the  middle  between  the  signal  values  A1 
and  A2.  The  output  signal  of  the  dividing  circuit,  which 
indicates  the  value  of  p,  again  functions  as  the  ana- 
lysis  signal  Va.  As  a  result  of  the  division  by  the  dif- 
ference  between  A1'  and  A2'  it  is  achieved  that  inten- 
sity  variations  in  the  radiation  generated  by  the  sem- 
iconductor  laser  53  or  variations  in  the  average  reflec- 
tivity  of  the  record  carrier  no  longer  have  any  influ- 
ence  on  the  signal  value  of  the  analysis  signal  Va.  The 
advantage  of  this  will  be  explained  hereinafter. 

Although  satisfactory  results  are  obtained  when 
during  recording  of  an  EFM  signal  the  write  intensity 
Is  is  set  to  a  value  corresponding  to  a  d.c.  level  DC  sit- 
uated  exactly  in  the  middle  between  the  maximum 
and  the  minimum  value  of  the  read  signal,  this  setting 
is  found  not  to  be  exactly  optimal.  For  symmetrical 
EFM  information  patterns  the  value  D  is  not  exactly 
zero  but  is  approximately  0.1.  This  is  a  result  of  the 
fact  that  the  d.c.  influence  of  components  in  the  read 
signal  corresponding  to  patterns  having  a  high  spatial 
frequency  is  smaller  than  that  of  signal  components 
corresponding  to  patterns  having  a  low  spatial  fre- 
quency.  To  optimise  the  write  intensity  for  recording 
EFM  modulated  signals  the  write  intensity  Is  is  there- 
fore  suitably  set  to  a  value  for  which  p  is  substantially 
equal  to  0.1.  For  this  setting,  for  which  p  has  a  non- 
zero  value,  the  elimination  of  the  effect  of  intensity 
variations  is  very  important  because  without  this 
elimination  an  accurate  adjustment  is  difficult  to  ach- 
ieve. 

In  the  embodiment  of  the  recording  device  in  ac- 
cordance  with  the  invention  described  above  the  write 
intensity  is  corrected  continuously.  The  drawback  of 
this  recording  device  is  that  for  this  purpose  an  addi- 
tional  read  beam  must  be  generated,  which  is  a  com- 
paratively  difficult  technical  problem.  Another  meth- 
od  which  mitigates  this  drawback  will  now  be  descri- 
bed.  In  this  embodiment  the  optimum  write  intensity 
is  determined  in  a  separate  set-up  cycle  prior  to  re- 
cording  of  the  information  signal  Vi.  During  this  set- 
up  cycle  a  test-information  pattern  is  recorded  with 
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different  write  intensities  Is  in  addressable  zones  on 
the  record  carrier.  Subsequently,  these  test- 
information  patterns  are  read  and  by  means  of  the 
analysis  sign  Va  derived  from  the  read  signal  it  is  de- 
termined  which  test-information  pattern  has  been  re-  5 
corded  with  the  optimum  write  intensity,  and  the  write 
intensity  Is  during  recording  of  the  information  signal 
Vi  is  set  to  the  write  intensity  corresponding  to  the 
test-information  pattern  thus  found.  An  embodiment 
of  a  recording  device  in  which  the  intensity  is  deter-  w 
mined  in  conformity  with  the  method  described  above 
is  shown  in  Fig.  9.  The  recording  device  shown  therein 
comprises  drive  means  in  the  form  of  a  motor  1  00  and 
a  turntable  101  for  rotating  a  radiation-sensitive  re- 
cord  carrier  4'  about  an  axis  1  02  which  record  carrier  15 
is  of  a  type  on  which  address  information  has  been  re- 
corded  by  means  of  a  track  modulation  of  a  servo 
track.  Such  a  record  carrier  4'  is  described  compre- 
hensively  in  Netherlands  Patent  Application  NL-A- 
8800151,  NL-A-8900766  and  NL-A-8901145  (PHN  20 
12.398,  PHN  12.887,  PHN12  925).  The  record  carrier 
described  in  said  Patent  Applications  has  a  "wob- 
bling"  servo  track,  the  frequency  of  the  wobble  being 
modulated  in  conformity  with  a  position-information 
signal  comprising  absolute  time  codes  ATIP.  An  opti-  25 
cal  read/write  head  1  05  of  a  customary  type  is  ar- 
ranged  opposite  the  rotating  record  carrier  4'  and  can 
be  moved  in  a  radial  direction  relative  to  the  record 
carrier  4'  by  means  of  a  positioning  device,  for  exam- 
ple  in  the  form  of  a  motor  103  and  a  spindle  104.  Ifde-  30 
sired,  the  read/write  head  105  can  be  employed  both 
for  recording  information  patterns  and  for  reading  in- 
formation  patterns.  For  this  purpose  the  read/write 
head  105  comprises  a  semiconductor  laser  for  gener- 
ating  a  radiation  beam  107a  whose  intensity  is  vari-  35 
able  by  means  of  a  control  circuit  107.  In  known  man- 
ner  the  radiation  beam  1  07  is  aimed  at  the  servo  track 
of  the  record  carrier  4'.  The  beam  107a  is  partly  re- 
flected  from  the  record  carrier  4',  the  reflected  beam 
being  modulated  in  conformity  with  the  track  wobble  40 
and,  if  an  information  pattern  has  been  recorded,  also 
in  conformity  with  the  information  pattern.  The  re- 
flected  beam  is  directed  towards  a  radiation  sensitive 
detector  1  08a,  which  generates  a  read  signal  VI"  cor- 
responding  to  the  beam  modulation.  The  signal  VI"  45 
comprises  a  component  produced  by  the  track  wob- 
ble  and  having  a  frequency  of  approximately  22  kHz 
at  the  nominal  scanning  velocity.  By  means  of  a  motor 
control  circuit  108  for  controlling  the  motor  100  the 
motor  speed  is  controlled  so  as  to  maintain  the  fre-  50 
quency  of  the  component  produced  in  the  read  signal 
VI"  by  the  track  wobble  at  substantially  22  kHz.  The 
read  signal  VI"  is  also  applied  to  a  detection  circuit 
1  09,  which  derives  the  time  codes  ATIP  from  the  com- 
ponent  produced  in  the  read  signal  VI"  produced  by  55 
the  track  wobble  and  applies  these  codes  to  a  proc- 
essing  unit  comprising,  for  example,  a  microcomputer 
110.  Moreover,  the  read  signal  VI"  is  applied  to  an  am- 

plifier  circuit  111  having  a  high-pass  characteristic  to 
reject  the  signal  components  produced  in  the  read 
signal  VI"  by  the  track  wobble.  The  read  signal  VI', 
from  which  the  low-frequency  components  have  thus 
been  removed,  is  applied  to  the  analysis  circuit  65,  for 
example  the  circuit  shown  in  Fig.  8.  The  analysis  sig- 
nal  Va  on  the  output  of  the  analysis  circuit  65  is  also 
applied  to  the  microcomputer  110.  The  recording  de- 
vice  further  comprises  a  customary  CIRC  encoding 
circuit  112,  to  which  the  signal  Vi  to  be  recorded  can 
be  applied  via  a  switch  115  which  is  controlled  by  the 
microcomputer  110.  The  CIRC  encoding  circuit  112  is 
arranged  in  series  with  a  conventional  EFM  modula- 
tor  113.  The  EFM  modulator  has  its  output  connected 
to  the  control  circuit  107.  The  control  circuit  107  is  of 
a  controllable  type,  which  is  coupled  to  the  microcom- 
puter  110  to  receive  control  signals.  Depending  on  the 
control  signals  received  from  the  microcomputer  110 
the  control  circuit  107  sets  the  intensity  of  the  gener- 
ated  beam  107a  to  a  constant  low  intensity  II,  or  the 
control  circuit  107  switches  the  intensity  of  the  beam 
between  the  low  level  II  and  the  write  level  Is  in  con- 
formity  with  the  EFM-modulated  signal  received  from 
the  EFM  modulator  113.  Moreover,  the  write  level  Is 
can  be  adjusted  by  the  microcomputer  110.  Fig.  10 
shows  an  embodiment  of  the  circuit  107,  which  bears 
much  resemblance  to  the  circuit  shown  in  Fig.  5  for 
controlling  the  intensity  of  the  semiconductor  laser 
51.  In  Fig.  10  elements  corresponding  to  those  in  Fig. 
5  bear  the  same  reference  numerals.  The  circuit  107 
comprises  a  two-input  AND  gate  115,  the  EFM-modu- 
lated  signal  Vefm  supplied  by  the  EFM  modulator  113 
being  applied  to  one  of  its  inputs  and  a  control  sig- 
nal  L/S  from  the  microcomputer  110  being  applied  to 
its  other  input.  If  the  control  signal  L/S  assumes  the 
log  ic"0"  value  the  logic  value  on  the  output  of  the  AND 
gate  115  also  becomes  0.  The  output  signal  of  the 
AND  gate  115  is  applied  to  the  control  input  of  the 
switch  62,  which  is  constructed  in  such  a  way  that  in 
the  case  of  a  control  signal  of  the  logic  value  "0"  the 
signal  II  corresponding  to  the  low  intensity  level  II  is 
applied  to  the  circuit  58,  so  that  the  intensity  of  the 
beam  1  07a  produced  by  the  laser  1  06  is  set  to  the  val- 
ue  II.  In  the  case  that  the  logic  value  of  the  control  sig- 
nal  L/S  is  "1"  the  logic  value  on  the  output  of  the  AND 
gate  115  will  vary  in  conformity  with  the  signal  EFM, 
so  that  the  intensity  of  the  beam  107a  is  then  alter- 
nately  set  to  the  write  intensity  Is  and  the  intensity  II 
in  conformity  with  the  signal  Vefm.  For  the  purpose  of 
generating  a  test-information  pattern  the  recording 
device  shown  in  Fig.  9  comprises  a  signal  generator 
114,  which  generates  for  example  an  arbitrary  digital 
signal  or  which  generates  a  signal  corresponding  to 
the  digital  signal  value  zero  (digital  silence).  The  sig- 
nal  generated  by  the  signal  generator  114  is  applied 
to  the  CIRC  encoding  circuit  112  via  the  switch  115. 
The  switch  1  1  5  is  of  a  customary  type  which,  depend- 
ing  on  the  control  signal  received  from  the  microcom- 
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puter  110,  transfers  either  the  signal  Vi  to  be  recorded 
or  the  output  signal  of  the  signal  generator  114. 

As  stated  above,  the  test-information  patterns 
are  preferably  recorded  at  addressable  locations  on 
the  record  carrier  4'.  If  the  record  carrier  4'  is  conf  ig-  5 
ured  in  conformity  with  the  aforementioned  Nether- 
lands  Patent  Application  (PHN  12.887),  in  which  the 
servo  track  is  divided,  in  this  order,  into  an  area  (PMA) 
for  recording  a  temporary  table  of  contents  (Tempor- 
ary  TOC),  an  area  (Lead  In  Area)  for  the  storage  of  the  w 
definitive  table  of  contents  (TOC),  and  a  program 
area  (PA),  the  test-information  patterns  are  prefer- 
ably  recorded  in  an  area  (PCA)  which  precedes  the 
area  (PMA)  for  recording  the  temporary  table  of  con- 
tents.  By  way  of  illustration  Fig.  11  shows  a  layout  of  15 
the  servo  track  116.  Moreover,  Fig.  11  shows  start 
positions  for  the  various  areas  indicated  by  means  of 
absolute  time  codes  ATIP  expressed  in  minutes,  sec- 
ond  and  frames.  For  example,  the  absolute  time  code 
ATIP  for  the  beginning  of  the  program  area  is  0.00.00.  20 
The  absolute  time  code  ATIP  at  the  beginning  of  the 
lead-in  area  is  marked  by  TLIA.  The  absolute  time 
code  ATIP  at  the  beginning  of  the  area  PMA  is  equal 
to  TLIAminus  0.1  3.1  5,  while  the  beginning  of  the  area 
PCA  has  an  absolute  time  code  equal  to  TLIA  minus  25 
0.34.00.  Every  absolute  time  code  ATIP  marks  a  ser- 
vo-track  portion  having  a  length  corresponding  to  one 
frame.  Thus,  in  the  area  PCA,  1560  frames  are  avail- 
able  for  recording  the  test  patterns.  Since  an  area  cor- 
responding  to  15  frames  is  long  enough  to  determine  30 
the  optimum  write  intensity  the  total  length  of  the  area 
PCA  is  amply  sufficient  to  carry  out  the  set-up  cycle 
one  hundred  times.  If  the  record  carrier  is  used  for  re- 
cording  standard  CD  signals  this  number  if  amply  suf- 
ficient  to  carry  out  one  set-up  cycle  for  every  informa-  35 
tion  signal  to  be  recorded.  This  is  because  in  accor- 
dance  with  the  CD-standard  the  maximum  number  of 
different  information  signals  (tracks)  is  one  hundred. 
Preferably,  for  each  of  the  possible  one  hundred  dif- 
ferent  information  signals  (tracks)  a  predetermined  40 
section  having  a  length  of  15  frames  (briefly  referred 
to  as  the  15-frame  area)  is  reserved  in  the  PCA  area. 

Since  the  read-out  of  the  ATIP  codes  in  the  areas 
in  which  already  a  test-information  pattern  has  been 
recorded  is  not  always  guaranteed  the  sequence  in  45 
which  the  "15-frame"  areas  are  used  is  suitably  from 
back  to  front,  i.e.  the  first  "1  5-f  rame"  area  to  be  used 
is  situated  at  the  end  (i.e.  near  the  boundary  with  the 
PMA  area)  of  the  PCA  area.  For  recording  a  subse- 
quent  information  signal  (track)  having  a  sequence  50 
number  n  in  the  temporary  table  of  contents  a  "15- 
frame"  area  is  used  which  is  situated  n  "15-frame" 
areas  before  the  end  of  the  PCA  area.  In  this  way  it  is 
achieved  that  an  area  used  for  determining  the  optical 
write  intensity  is  always  preceded  by  a  comparatively  55 
large  area  in  which  no  information  pattern  has  been 
recorded  yet.  This  is  an  advantage  because  in  a  ser- 
vo-track  portion  in  which  already  an  information  pat- 

tern  has  been  recorded  the  absolute  time  code  ATIP 
cannot  always  be  read  reliably,  although  this  is  nec- 
essary  for  determining  the  beginning  of  the  "15- 
frame"  area  to  be  used.  The  optimum  write  intensity 
can  be  determined  as  follows:  before  a  new  informa- 
tion  signal  (track)  is  recorded  the  number  of  informa- 
tion  signals  (tracks)  already  recorded  is  determined 
by  means  of  the  data  in  the  temporary  table  of  con- 
tents  in  the  PMA  area.  The  address  of  the  "15-frame" 
area  for  recording  the  test-information  pattern  is  de- 
rived  from  said  number.  Subsequently,  a  test- 
information  pattern,  preferably  a  test  pattern  as 
shown  in  Fig.  4  or  a  similar  test  pattern,  for  example 
a  pattern  corresponding  to  an  EFM  signal,  is  recorded 
with  a  number  of  different  write-intensity  settings  in 
the  "15-frame"  area  having  the  specified  address.  Af- 
ter  this  the  recorded  test-information  pattern  is  read 
and  by  means  of  the  analysis  signal  Va  it  is  deter- 
mined  in  which  part  of  the  area  the  test-information 
pattern  is  optimum.  Subsequently,  the  information 
signal  is  recorded  with  a  write  intensity  corresponding 
to  the  write  intensity  with  which  the  optimum  test- 
information  pattern  has  been  recorded. 

The  microcomputer  110  is  loaded  with  a  suitable 
control  program  for  carrying  out  the  set-up  cycle.  Fig. 
12  is  a  flow  chart  of  an  example  of  such  a  program. 
In  step  S1  of  this  program  the  read/write  head  105  is 
positioned  opposite  the  PMA  area  on  the  record  car- 
rier  under  control  of  the  microcomputer  110,  address- 
ing  being  effected  by  means  of  the  absolute  time 
codes  ATIP  in  the  read  signal  VI"  detected  by  the  de- 
tection  circuit  109.  In  step  52  the  temporary  table  of 
contents  is  read  from  the  PMA  area  and  the  address 
of  the  "15-frame"  area  to  be  used  for  recording  the 
test-information  pattern  is  derived  from  the  informa- 
tion  about  the  number  of  previously  recorded  informa- 
tion  signals  in  the  temporary  table  of  contents.  In  step 
S3  the  1  5-f  rame  area  having  the  said  address  is  lo- 
cated  under  control  of  the  microcomputer  110.  Once 
this  area  is  reached  the  write  intensity  Is  is  set  to  an 
initial  value  lo  in  step  54.  Preferably,  the  value  of  lo 
for  the  relevant  record  carrier  is  prerecorded  on  the 
record  carrier  in  a  manner  as  described  in  the  afore- 
mentioned  Patent  Application  NL-A-8901145  (PHN 
12.925).  This  value  can  then  be  read  prior  to  the  set- 
up  cycle.  Moreover,  under  control  of  the  microcom- 
puter  1  1  0  the  signal  generator  1  14  is  connected  to  the 
CIRC  encoding  circuit  112  by  means  of  the  controlla- 
ble  switch  114,  so  that  an  EFM  modulated  test  signal 
determined  by  the  output  signal  of  the  signal  genera- 
tor  is  generated  by  the  EFM  modulator  113.  Finally,  in 
step  S5  the  control  signal  S/L  sets  the  control  circuit 
1  07  in  such  a  way  that  the  intensity  of  the  beam  1  07a 
is  switched  between  the  set  value  of  the  write  inten- 
sity  Is  and  the  intensity  II  in  conformity  with  the  EFM 
modulated  signal  Vefm  on  the  output  of  the  EFM  mod- 
ulator  113,  which  results  in  a  test-information  pattern 
corresponding  to  an  EFM  signal  being  recorded.  In 
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step  S6  the  absolute  time  code  ATIP  detected  by  the 
detection  circuit  109  is  read  out  by  the  computer  110. 
In  step  S7  it  is  ascertained  whether  this  absolute  time 
code  has  changed  relative  to  the  previous  read-out. 
If  this  is  not  the  case  step  S6  is  repeated.  If  it  has  5 
changed  it  is  tested  in  step  S8  whether  the  absolute 
time  code  being  read  indicates  the  end  of  the  15- 
frame  area.  If  this  is  not  the  case  step  S9  is  carried 
out,  in  which  the  write  intensity  Is  is  incremented  by 
a  small  step  A1,  after  which  the  program  proceeds  w 
with  step  S6.  If  in  step  S8  it  is  found  that  the  end  of 
the  1  5-f  rame  area  has  been  reached,  step  S1  0  is  per- 
formed  in  which  the  control  signal  S/L  sets  the  control 
circuit  1  07  in  such  a  way  that  the  intensity  of  the  beam 
107  is  maintained  constant  at  the  level  II.  In  step  S11  15 
the  beginning  of  the  said  1  5-f  rame  area  is  located  and 
this  area  is  read.  In  step  S12  the  analysis  signal  Va  is 
read  by  the  microcomputer  110.  In  step  S13  it  is 
checked  whether  the  value  of  the  analysis  signal  Va 
corresponds  to  the  optimum  write  intensity.  If  this  is  20 
not  the  case  the  program  proceeds  with  step  S12.  In 
the  other  case  the  absolute  time  code  detected  by  the 
detection  circuit  109  is  read  out  in  step  S14.  Subse- 
quently,  in  step  S15  the  optimum  write  intensity  cor- 
responding  to  the  absolute  time  code  read  instepS14  25 
is  computed.  This  is  possible,  for  example,  by  deter- 
mining  the  difference  between  the  absolute  time 
code  last  read  and  the  time  code  corresponding  to  the 
beginning  of  the  1  5-f  rame  area.  By  means  of  this  dif- 
ference  it  is  possible  to  determine  by  how  many  steps  30 
Al  the  initial  value  lo  has  been  incremented  before  the 
absolute  time  codes  ATIP  last  read  was  reached  dur- 
ing  recording  of  the  test-information  pattern.  This 
number  of  steps  and  the  initial  value  lo  define  the  op- 
timum  write  energy  lopt.  Finally,  in  step  S16  the  write  35 
intensity  Is  is  set  to  the  optimum  value  lopt. 

All  the  embodiments  of  the  analysis  circuit  65  de- 
scribed  above  supply  an  analysis  signal  Va  which 
specifies  both  the  magnitude  and  the  sign  of  the  de- 
viation  of  the  d.c.  level  DC  in  the  read  signal  from  the  40 
optimum  level.  However,  this  is  not  necessary  for  the 
embodiment  of  recording  device  shown  in  Fig.  9.  In 
this  device  it  is  adequate  to  use  an  embodiment  of  the 
analysis  circuit  67  in  which  a  logic  signal  indicates 
whether  the  position  of  the  d.c.  level  DC  is  situated  45 
within  a  specific  small  range  around  the  optimum  lev- 
el.  An  embodiment  which  generates  such  a  logic  sig- 
nal  as  the  analysis  signal  Va  is  shown  in  Fig.  13.  In  this 
embodiment  the  read  signal  VI',  from  which  the  d.c. 
component  has  been  removed,  by  means  of  a  filter  50 
circuit  111,  is  applied  to  a  positive-peak  detector  130 
and  a  negative-peak  detector  131,  which  determine 
the  maximum  signal  value  (A1')  and  the  minimum  sig- 
nal  value  (A2')  in  the  read  signal  VI'.  The  output  sig- 
nals  of  the  peak  detectors  130  and  131  representing  55 
said  maximum  value  A1'  and  said  minimum  value  A2' 
are  applied  to  a  computing  circuit  132,  which  in  a  cus- 
tomary  manner  generates  two  signals  representing 

the  value  of  the  sum  of  A1'  and  A2'  and  the  value  of 
one  tenth  of  the  difference  between  A1'  and  A2'  re- 
spectively.  The  two  output  signals  for  the  computing 
circuit  1  32  are  applied  to  a  window  comparator  circuit 
133,  comprising  for  example  an  integrated  circuit  of 
the  type  LM311.  The  window  comparator  circuit  113 
exclusively  supplies  a  logic  "1"  signal  if  the  absolute 
value  of  (A1'  +  A2')  -  0.1  (A1'  -  A2')  is  smaller  than  or 
equal  to  2,  2  being  a  small  value  larger  than  zero.  The 
value  of  2  is  selected,  for  example,  in  such  a  way  that 
a  logic  "1"  signal  is  generated  if 

R  =  A1'  +  A2' 
P  A1'-A2' 

is  between  0.09  and  0.11.  Again  the  logic  signal  on 
the  output  of  the  comparator  circuit  133  serves  as  the 
analysis  signal  Va. 

Claims 

1  .  A  recording  device  for  recording  on  a  record  car- 
rier  (4)  an  information  pattern  of  recording  areas 
having  first  optical  properties,  which  areas  alter- 
nate  with  intermediate  areas  having  second  opt- 
ical  properties,  which  recording  device  comprises 
optical  write  means  (50)  including  means  for 
scanning  the  record  carrier  with  the  aid  of  a  write 
beam  (13),  modulation  means  (62)  for  switching 
the  intensity  of  the  write  beam  (13),  in  conformity 
with  a  bivalent  signal  (Vefm)  of  a  specific  duty  cy- 
cle,  between  a  low  intensity  which  does  not  bring 
about  a  change  in  optical  properties  of  the  record 
carrier  at  the  scanning  location,  and  a  high  write 
intensity  which  brings  about  an  optically  detect- 
able  change  of  the  record  carrier  at  the  scanning 
location,  the  recording  device  further  comprising 
optical  read  means  (50)  including  means  for 
scanning  the  information  pattern  thus  formed 
with  the  aid  of  a  read  beam  (53),  the  read  beam 
being  modulated  by  the  information  pattern  being 
scanned,  a  radiation  sensitive  detector  (64)  for 
converting  the  modulated  read  beam  (53)  into  a 
corresponding  read  signal  (VL),  which  recording 
device  further  comprises  an  analysis  circuit  (65) 
for  deriving  from  the  read  signal  (VL)  an  analysis 
signal  (Va)  which  indicates  the  deviation  of  the 
average  ratio  between  the  length  of  the  recording 
areas  and  the  intermediate  areas  relative  to  an 
optimum  ratio  defined  by  the  duty  cycle,  and 
means  (66,67)  for  setting  the  write  intensity,  de- 
pending  on  the  analysis  signal  (Va),  to  a  value  for 
which  the  ratio  between  the  lengths  of  the  record- 
ing  areas  and  the  intermediate  areas  substantial- 
ly  corresponds  to  the  optimum  ratio  defined  by 
the  duty  cycle,  characterized  in  that  the  analysis 
circuit  (65)  comprises  means  (70-73;  90-95;  85- 
85)  for  determining  the  position  of  the  d.c.  com- 
ponent  of  the  read  signal  (VL)  relative  to  minimum 
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and  maximum  values  of  the  read  signal  and  for 
generating  an  analysis  signal  (Va)  in  the  form  of 
a  signal  which  indicates  whether  the  position  thus 
determined  deviates  from  a  position  defined  by 
the  duty  cycle.  5 

2.  A  recording  device  as  claimed  in  Claim  1,  char- 
acterized  in  that  the  analysis  circuit  comprises 
means  (80,81;  11  1,1  30)  for  determining  a  first  dif- 
ference  value  (A1')  between  the  d.c.  value  of  the  w 
read  signal  (VL)  and  the  maximum  values  of  the 
read  signal  (VL),  means  (80,82;  111,131)  for  de- 
termining  a  second  difference  value  (A2')  be- 
tween  minimum  values  of  the  read  signal  and  the 
d.c.  value,  and  means  (83-85;  132,133)  forderiv-  15 
ing  the  analysis  signal  (Va)  on  the  basis  of  the  first 
and  the  second  difference  value. 

3.  A  recording  device  as  claimed  in  Claim  2,  char- 
acterized  in  that  the  analysis  circuit  (65)  compris-  20 
es  a  high-pass  filter  (111)  for  eliminating  the  d.c. 
component  in  the  read  signal  (VL),  a  first  peak  de- 
tector  (130)  for  determining  the  maximum  signal 
value  (A1')  in  the  read  signal  (VL')  filtered  by  the 
high-pass  filter  (1  1  1  )  as  the  first  difference  value,  25 
a  second  peak  detector  (131)  for  determining  the 
minimum  signal  value  (A2')  in  the  filtered  read 
signal  as  the  second  difference  value,  means 
(1  32,1  33)  for  generating  an  analysis  signal  (Va)  in 
the  form  of  a  signal  which  indicates  whether  the  30 
sum  of  the  detected  minimum  and  maximum  val- 
ues  corresponds  to  an  optimum  value  defined  by 
the  duty  cycle. 

4.  A  recording  device  as  claimed  in  Claim  2  or  3,  35 
characterized  in  that  the  analysis  circuit  (65;  80- 
85)  is  adapted  to  supply  an  analysis  signal  (Va)  in 
the  form  of  a  signal  which  indicates  whether  the 
ratio  between  the  sum  of  the  first  and  the  second 
difference  value  (A1  ',A2')  and  the  difference  be-  40 
tween  the  first  and  the  second  difference  value 
(A1',  A2')  substantially  corresponds  to  an  opti- 
mum  value  defined  by  the  duty  cycle. 

terns  being  selected  in  such  a  way  that  during 
reading  of  information  patterns  the  amplitude  of 
the  signal  components  corresponding  to  the  first 
subpatterns  (40)  is  smaller  than  the  amplitude  of 
the  signal  components  corresponding  to  the  sec- 
ond  subpatterns  (41). 

7.  A  recording  device  as  claimed  in  any  one  of  the 
preceding  Claims,  characterized  in  that  the  de- 
vice  comprises  means  (114)  for  generating  a  bi- 
valent  test  signal,  control  means  (110)  for  causing 
test-information  patterns  corresponding  to  the 
test  signal  to  be  recorded  at  addressable  loca- 
tions  on  the  record  carrier  (4),  the  control  means 
being  further  adapted  to  cause  test-information 
patterns  to  be  read  by  the  optical  read  means 
(50),  the  means  (65,107,110,111)  for  setting  the 
write  intensity  being  adapted  to  set  the  optimum 
write  intensity  in  response  to  the  analysis  signals 
(Va)  obtained  during  reading  of  the  test- 
information  patterns. 

8.  A  recording  device  as  claimed  in  Claim  7,  char- 
acterized  in  that  the  control  means  (110)  are 
adapted  to  cause  the  test-information  patterns  to 
be  recorded  on  the  record  carrier  in  a  section,  de- 
fined  by  specific  addresses,  within  a  predeter- 
mined  area  provided  with  previously  applied  ad- 
dress  information  in  such  a  way  that  the  begin- 
ning  of  the  section  adjoins  an  area  in  which  no 
test-information  patterns  have  been  recorded 
yet. 

Patentanspriiche 

1.  Aufzeichnungseinrichtung  zum  Aufzeichnen  ei- 
nes  Informationsmusters  aus  Aufzeichnungsge- 
bieten  mitersten  optischen  Eigenschaften  auf  ei- 
nem  Aufzeichnungstrager  (4),  wobei  die  Gebiete 
mit  Zwischengebieten  mit  zweiten  optischen  Ei- 
genschaften  abwechseln,  welche  Aufzeich- 
nungseinrichtung  optische  Schreibmittel  (50) 
umfalit,  einschlielilich  Mitteln  zum  Abtasten  des 
Aufzeichnungstragers  mit  Hilfe  eines  Schreib- 
biindels  und  Modulationsmitteln  (62)  zum  Schal- 
ten  der  Intensitat  des  Schreibbundels  (13),  ent- 
sprechend  einem  zweiwertigen  Signal  (Vefm)  mit 
einem  bestimmten  Tastverhaltnis,  zwischen  ei- 
ner  niedrigen  Intensitat,  die  keine  Anderung  von 
optischen  Eigenschaften  des  Aufzeichnungstra- 
gers  am  Abtastort  bewirkt,  und  einer  hohen  Inten- 
sitat,  die  eine  optisch  detektierbare  Anderung 
des  Aufzeichnungstragers  am  Abtastort  bewirkt, 
wobei  die  Aufzeichnungseinrichtung  aulierdem 
optische  Auslesemittel  (50)  umfalit  einschlielilich 
Mitteln  zum  Abtasten  des  so  mit  Hilfe  eines  Lese- 
bundels  (53)  gebildeten  Informationsmusters, 

5.  A  recording  device  as  claimed  in  Claim  4,  char- 
acterized  in  that  the  bivalent  signal  (Vefm)  is  a 
standard  EFM  signal,  the  optimum  value  defined 
by  the  duty  cycle  being  substantially  equal  to  0.1  . 

45 

6.  A  recording  device  as  claimed  in  any  one  of  the  50 
preceding  Claims,  characterized  in  that  the  de- 
vice  is  adapted  to  form  information  patterns  com- 
prising  first  subpatterns  (40)  and  second  subpat- 
terns  (41),  the  spatial  frequency  of  the  second 
subpatterns  (41)  being  lower  than  that  of  the  first  55 
subpatterns  (40)  and  the  number  of  first  subpat- 
terns  (40)  being  largerthan  the  number  of  second 
subpatterns  (41),  the  dimensions  of  the  subpat- 

50 
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wobei  das  Lesebundel  von  dem  abgetasteten  In- 
formationsmuster  moduliert  wird,  und  einem 
strahlungsempfindlichen  Detektor  (64)  zum  Um- 
setzen  des  modulierten  Lesebundels  (53)  in  ein 
entsprechendes  Lesesignal  (VL),  wobei  die  Auf-  5 
zeichnungseinrichtung  aulierdem  eine  Analyse- 
schaltung  (65)  zum  Ableiten  eines  Analysesi- 
gnals  (Va)  aus  dem  Lesesignal  (VL)  umfalit,  wel- 
ches  Analysesignal  die  Abweichung  des  mittle- 
ren  Verha  Itnisses  der  La  nge  der  Auf  zeichnungs-  w 
gebiete  zu  der  der  Zwischengebiete  relativ  zu  ei- 
nem  durch  das  Tastverhaltnis  def  inierten  optima- 
len  Verhaltnis  angibt,  und  Mittel  (66,  67)  zum  Ein- 
stellen  der  Schreibintensitat  in  Abhangigkeit  von 
dem  Analysesignal  (Va)  auf  einen  Wert,  fur  den  15 
das  Verhaltnis  der  Lange  der  Aufzeichnungsge- 
biete  zu  der  der  Zwischengebiete  im  wesentli- 
chen  mit  dem  durch  das  Tastverhaltnis  def  inier- 
ten  optimalen  Verhaltnis  ubereinstimmt,  dadurch 
gekennzeichnet,  dali  die  Analyseschaltung  (65)  20 
Mittel  (70-73;  90-95;  80-85)  umfalit  zur  Bestim- 
mung  der  Lage  der  Gleichspannungskomponen- 
te  des  Lesesignals  (VL)  in  bezug  auf  maximale 
und  minimale  Werte  des  Lesesignals  und  zur  Er- 
zeugung  eines  Analysesignals  (Va)  in  Form  eines  25 
Signals,  das  angibt,  ob  die  so  bestimmte  Lage 
von  einer  durch  das  Tastverhaltnis  definierten 
Lage  abweicht. 

2.  Aufzeichnungseinrichtung  nach  Anspruch  1,  da-  30 
durch  gekennzeichnet,  dali  die  Analyseschal- 
tung  Mittel  (80,  81;  111,  130)  zur  Bestimmung  ei- 
nes  ersten  Differenzwertes  (A1')  zwischen  dem 
Gleichspannungswert  des  Lesesignals  (VL)  und 
den  maximalen  Werten  des  Lesesignals  (VL)  urn-  35 
falit,  sowie  Mittel  (80,  82;  111,  132)  zur  Bestim- 
mung  eines  zweiten  Differenzwertes  (A1')  zwi- 
schen  den  minimalen  Werten  des  Lesesignals 
und  dem  Gleichspannungswert  und  Mittel  (83- 
85;  132,  123)  zum  Ableiten  des  Analysesignals  40 
(Va)  auf  der  Basis  des  ersten  und  des  zweiten  Dif- 
ferenzwertes. 

3.  Aufzeichnungseinrichtung  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  dali  die  Analyseschal-  45 
tung  (65)  einen  Hochpali  (111)  zum  Beseitigen 
der  Gleichspannungskomponente  im  Lesesignal 
(VL)  umfalit,  einen  ersten  Spitzenwertdetektor 
(130)  zur  Bestimmung  des  maximalen  Signal- 
wertes  (A1')  in  dem  von  dem  Hochpali  (111)  ge-  50 
filterten  Lesesignal  (VL')  als  ersten  Differenz- 
wert,  einen  zweiten  Spitzenwertdetektor  (131) 
zur  Bestimmung  des  minimalen  Signalwertes 
(A2')  in  dem  gef  ilterten  Lesesignal  (VL')  als  zwei- 
ten  Differenzwert,  Mittel  zur  Erzeugung  eines  55 
Analysesignals  (CVa)  in  Form  eines  Signals,  das 
angibt,  ob  die  Summe  aus  den  detektierten  Mini- 
mal-  und  Maximalwerten  mit  einem  durch  das 

Tastverhaltnis  definierten  optimalen  Wert  uber- 
einstimmt. 

4.  Aufzeichnungseinrichtung  nach  Anspruch  2  oder 
3,  dadurch  gekennzeichnet,  dali  die  Analyse- 
schaltung  (65,  80-85)  eingerichtet  ist,  ein  Analy- 
sesignal  (Va)  in  Form  eines  Signals  zu  liefern,  das 
angibt,  ob  das  Verhaltnis  der  Summe  aus  dem  er- 
sten  und  dem  zweiten  Differenzwert  (A1  ',  A2')  zu 
der  Differenz  zwischen  dem  ersten  und  dem 
zweiten  Differenzwert  (A1  ',  A2')  im  wesentlichen 
mit  einem  durch  das  Tastverhaltnis  definierten 
optimalen  Wert  ubereinstimmt. 

5.  Aufzeichnungseinrichtung  nach  Anspruch  4,  da- 
durch  gekennzeichnet,  dali  das  zweiwertige  Si- 
gnal  (Vefm)  ein  Standard-EFM-Signal  ist,  wobei 
der  durch  das  Tastverhaltnis  def  inierte  optimale 
Wert  nahezu  gleich  0,1  ist. 

6.  Aufzeichnungseinrichtung  nach  einem  der  vor- 
hergehenden  Anspruche,  dadurch  gekennzeich- 
net,  dali  die  Einrichtung  eingerichtet  ist,  Informa- 
tionsmuster  mit  ersten  Teilmustern  (40)  und  zwei- 
ten  Teilmustern  (41)  zu  bilden,  wobei  die  Raum- 
frequenz  der  zweiten  Teilmuster  (41)  kleiner  als 
die  der  ersten  Teilmuster  (40)  ist  und  die  Anzahl 
erster  Teilmuster  (40)  grolier  als  die  Anzahl  zwei- 
ter  Teilmuster  (41)  ist,  und  wobei  die  Abmessun- 
gen  der  Teilmuster  so  gewahlt  sind,  dali  beim 
Auslesen  von  Informationsmustern  die  Amplitu- 
de  der  den  ersten  Teilmustern  (40)  entsprechen- 
den  Signalkomponenten  kleiner  als  die  Amplitu- 
de  der  den  zweiten  Teilmustern  (41)  entspre- 
chenden  Signalkomponenten  ist. 

7.  Aufzeichnungseinrichtung  nach  einem  der  vor- 
hergehenden  Anspruche,  dadurch  gekennzeich- 
net,  dali  die  Einrichtung  Mittel  (114)  zur  Erzeu- 
gung  eines  zweiwertigen  Testsignals  umfalit, 
Steuerungsmittel  (110),  die  dafur  sorgen,  dali 
dem  aufzuzeichnenden  Testsignal  entsprechen- 
de  Testinformationsmuster  an  adressierbaren 
Stellen  auf  dem  Aufzeichnungstrager  (4)  aufge- 
zeichnet  werden,  wobei  die  Steuerungsmittel 
weiterhin  eingerichtet  sind,  dafur  zu  sorgen,  dali 
Testinformationsmuster  von  den  optischen 
Auslesemitteln  (50)  gelesen  werden,  wobei  die 
Mittel  (65,  107,  110,  111)  zum  Einstellen  der 
Schreibintensitat  dazu  eingerichtet  sind,  anhand 
der  beim  Lesen  der  Testinformationsmuster  er- 
haltenen  Analysesignale  (Va)  die  optimale 
Schreibintensitat  einzustellen. 

8.  Aufzeichnungseinrichtung  nach  Anspruch  7,  da- 
durch  gekennzeichnet,  dali  die  Steuerungsmittel 
(110)  so  eingerichtet  sind,  dali  sie  dafur  sorgen, 
dali  die  Testinformationsmuster  auf  dem  Auf- 
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zeichnungstrager  in  einem  durch  bestimmte 
Adressen  definierten  Abschnitt  innerhalb  eines 
zuvor  bestimmten,  mit  zuvor  angebrachter 
Adreliinformation  versehenen  Gebiets  aufge- 
zeichnet  werden,  und  zwar  so,  dad  der  Anfang  5 
des  Abschnitts  an  ein  Gebiet  grenzt,  in  dem  noch 
keine  Testinformationsmuster  aufgezeichnet 
worden  sind. 

maxi  males  du  signal  de  lecture  et  pourengendrer 
un  signal  d'analyse  (Va)  en  forme  d'un  signal  in- 
diquant  si  la  position  ainsi  determinee  s'ecarte 
d'une  position  definie  par  le  rapport  cyclique. 

2.  Dispositif  d'enregistrement  selon  la  revendica- 
tion  1,  caracterise  en  ce  que  le  circuit  d'analyse 
comporte  des  moyens  (80,  81,  111,  130)  pour  de- 
terminer  une  premiere  valeur  differentielle  (A1') 
entre  la  valeur  de  courant  continu  du  signal  de 
lecture  (VI)  et  les  valeurs  maximales  du  signal  de 
lecture  (VI),  des  moyens  (80,  82,  111,  131)  pour 
determiner  une  deuxieme  valeur  differentielle 
(A2')  entre  les  valeurs  minimales  su  signal  de  lec- 
ture  et  la  valeur  de  courant  continu,  et  des 
moyens  (83  a  85;  1  32,  1  33)  pour  deriver  le  signal 
d'analyse  (Va)  base  sur  la  premiere  et  la  deuxie- 
me  valeur  differentielle. 

3.  Dispositif  d'enregistrement  selon  la  revendica- 
tion  2,  caracterise  en  ce  que  le  circuit  d'analyse 
(65)  comporte  unfiltre  passe-haut  (111)  poureli- 
miner  la  composante  de  courant  continu  presente 
dans  le  signal  de  lecture  (VI),  un  premier  detec- 
teur  de  crete  (130)  pour  determiner  la  valeur  de 
signal  maximale  (AT)  dans  le  signal  de  lecture 
(VI'),  filtre  par  le  filtre  passe-haut  (111),  comme 
la  premiere  valeur  differentielle,  un  deuxieme  de- 
tecteur  de  crete  (131)  pour  determiner  la  valeur 
de  signal  minimale  (A2')  contenue  dans  le  signal 
de  lecture  filtre  comme  la  deuxieme  valeur  diffe- 
rentielle,  des  moyens  (132,  133)  pourengendrer 
un  signal  d'analyse  (Va)  en  forme  d'un  signal  in- 
diquant  si  la  somme  des  valeurs  minimale  et 
maximale  detectees  correspond  a  une  valeur  op- 
timale  definie  par  le  rapport  cyclique. 

4.  Dispositif  d'enregistrement  selon  la  revendica- 
tion  2  ou  3,  caracterise  en  ce  que  le  circuit  d'ana- 
lyse  (65,  80  a  85)  est  concu  pourfournirun  signal 
d'analyse  (Va)  en  forme  d'un  signal  indiquant  si 
le  rapport  entre  la  somme  de  la  premiere  et  de  la 
deuxieme  valeur  differentielle  (A1',  A2')  et  la  dif- 
ference  entre  la  premiere  et  la  deuxieme  valeur 
differentielle  (A1',  A2')  correspond  sensiblement 
a  une  valeur  optimale  definie  par  le  rapport  cycli- 
que. 

5.  Dispositif  d'enregistrement  selon  la  revendica- 
tion  4,  caracterise  en  ce  que  le  signal  bivalent 
(Vefm)  est  un  signal  standard  EFM,  la  valeur  op- 
timale  definie  par  le  rapport  cyclique  etant  sensi- 
blement  egale  a  0,01. 

6.  Dispositif  d'enregistrement  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracterise 
en  ce  que  le  dispositif  est  concu  pour  former  des 
configurations  d'information  comportant  de  pre- 

10 
Revendications 

1.  Dispositif  d'enregistrement  pour  enregistrer  sur 
un  support  d'enregistrement  (4)  une  configura- 
tion  d'information  en  zones  d'enregistrement  pre-  15 
sentant  de  premieres  proprietes  optiques,  lesdi- 
tes  zones  alternant  avec  des  zones  intermediai- 
res  presentant  de  deuxiemes  proprietes  opti- 
ques,  ledit  dispositif  d'enregistrement  comporte 
des  moyens  d'enregistrement  optiques  (50)  y  20 
compris  des  moyens  pour  explorer  le  support 
d'enregistrement  a  I'aide  d'un  faisceau  d'enregis- 
trement  (13),  des  moyens  de  modulation  (62) 
pour  commuter  I'intensite  du  faisceau  d'enregis- 
trement  (13)  en  conformite  avec  un  signal  biva-  25 
lent  (Vefm)  presentant  un  rapport  cyclique  speci- 
fique,  entre  une  faible  intensite  ne  provoquent 
aucun  changement  des  proprietes  optiques  du 
support  d'enregistrement  a  I'endroit  d'explora- 
tion,  et  une  intensite  d'enregistrement  elevee  30 
provoquant  un  changement  optiquement  detec- 
table  du  support  d'enregistrement  a  I'endroit 
d'exploration,  le  dispositif  d'enregistrement 
comportant  encore  des  moyens  de  lecture  opti- 
ques  (50)  y  compris  des  moyens  pour  explorer  la  35 
configuration  d'information  ainsi  formee  a  I'aide 
d'un  faisceau  de  lecture  (53),  le  faisceau  de  lec- 
ture  etant  module  par  la  configuration  d'informa- 
tion  qui  est  exploree,  un  detecteur  sensible  au 
rayonnement  (64)  pour  convertir  le  faisceau  de  40 
lecture  module  (53)  en  un  signal  de  lecture 
correspondant  (VL),  ledit  dispositif  comportant 
de  plus  un  circuit  d'analyse  (65)  pour  deriver  du 
signal  de  lecture  (VL)  un  signal  d'analyse  (Va)  in- 
diquant  I'ecart  du  rapport  moyen  entre  la  Ion-  45 
gueur  des  zones  d'enregistrement  et  les  zones 
intermediates  relatif  a  un  rapport  optimal  defini 
par  le  rapport  cyclique,  et  des  moyens  (66,  67) 
pour  ajuster  I'intensite  d'enregistrement,  en  fonc- 
tion  du  signal  d'analyse  (Va)  sur  une  valeur  pour  50 
laquelle  le  rapport  entre  les  longueurs  des  zones 
d'enregistrement  et  les  zones  intermediates 
correspond  sensiblement  au  rapport  optimal  de- 
fini  par  le  rapport  cyclique,  caracterise  en  ce  que 
le  circuit  d'analyse  (65)  comporte  des  moyens  (70  55 
a  73;  90  a  95;  80  a  85)  pour  determiner  la  position 
de  la  composante  de  courant  continu  du  signal  de 
lecture  (VI)  par  rapport  aux  valeurs  minimales  et 
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mieres  sous-configurations  (40)  et  de  deuxiemes 
sous-configurations  (41),  la  frequence  spatiale 
des  deuxiemes  sous-configurations  (41)  etant  in- 
ferieure  a  celles  des  premieres  sous- 
configurations  (40)  et  le  nombre  de  premieres  5 
sous-configurations  (40)  etant  superieur  a  celui 
de  deuxiemes  sous-configurations  (41),  les  di- 
mensions  des  sous-configurations  etant  choisies 
de  facon  que  pendant  la  lecture  des  configura- 
tions  d'information  la  valeur  des  composantes  de  w 
signal  correspondant  aux  premieres  sous- 
configurations  (40)  soit  inferieure  a  celle  des 
composantes  de  signal  correspondant  aux 
deuxiemes  sous-configurations  (41). 

15 
7.  Dispositif  d'enregistrement  selon  I'une  quelcon- 

que  des  revendications  precedentes,  caracterise 
en  ce  que  le  dispositif  comporte  des  moyens 
(114)  pour  engendrer  un  signal  d'essai  bivalent, 
des  moyens  de  commande  (1  1  0)  provoquant  Ten-  20 
registrement  de  configurations  d'information 
d'essai  correspondant  au  signal  d'essai  a  des  en- 
droits  adressables  sur  le  support  d'information 
(4),  les  moyens  de  commande  etant  en  outre 
concus  de  facon  a  provoquer  la  lecture  des  conf  i-  25 
gurations  d'information  d'essai  par  les  moyens 
de  lecture  optiques  (50),  des  moyens  (65,  107, 
110,  111)  pour  ajuster  I'intensite  de  lecture  sur 
I'intensite  d'enregistrement  optimale  en  reaction 
aux  signaux  d'analyse  (Va)  obtenus  lors  de  la  lee-  30 
ture  des  configurations  d'information  d'essai. 

8.  Dispositif  d'enregistrement  selon  la  revendica- 
tion  7,  caracterise  en  ce  que  les  moyens  de 
commande  (110)  sont  concus  de  facon  a  provo-  35 
quer  I'enregistrement  des  configurations  d'infor- 
mation  d'essai  sur  le  support  d'enregistrement 
dans  une  partie  definie  par  les  adresses  specif  i- 
ques,  dans  les  limites  d'une  zone  predefinie 
contenant  de  I'information  d'adresse  precedem-  40 
ment  appliquee  de  facon  que  le  commencement 
de  la  partie  soit  contigue  a  une  zone  qui  est  en- 
core  exempte  de  configurations  d'information 
d'essai. 

45 

50 

55 

13 



EP  0  404  251  B1 

F I G . 1  

Vs 

I s  

II 

o   o  

8 81 

c A n n / i r  

i n   n   n   f ^  

F I G . 2  

14 



EP  0  404  251  B1 

I -  

oo 

ao 

C O  

€  ao 

(A 

- 0  

U D  CXD- 

- 0  

- 0  CO 

C O  

- 0  ao 

- 0  ao 

</>  — ■<  c=> 

15 



EP  0  404  251  B1 

a   p ^ o   a   a   f  r -   —   >  a   a   a  
8  11  11  8 

A1 

DC 

A2 
F I 6 . 4 a  

0   0   0   0   0  0   0   0  

A1 

DC W t f t f t F V i  

A2 
F I G . 4 b  

D D D D D   C Z D D D D  

A 1 _  

f W f t f t  

F I G . 4 c  

16 



EP  0  404  251  B1 

F I G . 5  

60 

71 65 

I  —   J l ^   
r - ,  

VI  .  Va 

T   
A2 

u  
p -   A 1 * A 2 - 2 D C  

72  '  ' 

2DC 

- \   DC  -, A   2  
F I G . 6  

70 

17 



EP  0  404  251  B1 

65 

F I G . 7  

6 5  A1'  =  A1  -DC 

A i ' * A 2 '  
A  

83; 81 
VI1 VI 

B h  8 4 ,  85y 

V  
AI ' -AZ1  

A21  =A2-DC 

A 1 ' * A 2 '  
Va  = —   :  r = B  

A 1 ' - A 2 '  

F I G . 8  

18 



EP  0  404  251  B1 

cni  -i 

C D  

19 



EP  0  404  251  B1 

Vefm-l  T L / S  

F I G .   1 0  

PCA PMA LEAD 

AREA 
PROGRAM 

AREA 

116 
TLIA-00 ,34 .00   TLIA-0.13.15  TLIA  O^OO^OO-  ATIP 

F I G .   1 1  

20 



EP  0  404  251  B1 

■S1 READ  PMA 

DETERM-ADR. 
IN  P C A  

- S 2  

- S 3  SEARCH 

I  is:=  Io  |  —  S4 

I  WRITE  - S 5  

I  
—   T ^   

1 
|  READ  ^ S 6  

> \ / S 7   |  I - I   *AI  

y < ^ T ^ D ^ > S ^ S 8  

< W S T   A D R E S S > ^ -  

- S 9  

F I G .   1 2  

21 



EP  0  404  251  B1 

*  °  

> - $  

22 


	bibliography
	description
	claims
	drawings

