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Description 

The  invention  relates  to  a  method  of  providing  a 
record  carrier  with  information  patterns,  in  which  at 
least  one  record-carrier-dependent  parameter  which 
influences  the  quality  of  the  information  pattern 
formed  is  adjusted. 

The  invention  further  relates  to  an  information  re- 
cording  device  comprising  write  means  for  providing 
a  record  carrier  with  information  patterns  and  means 
for  adjusting  the  write  means. 

Such  a  method  and  such  a  device  are  known,  in- 
ter  alia  from  EP-A-0,288,114.  The  method  and  the  de- 
vice  described  therein  employ  record  carriers  which 
have  been  provided  with  adjustment  data,  specifical- 
ly  the  write  strategy  and  write  intensity,  during  fabri- 
cation  of  the  record  carriers.  After  insertion  of  the  re- 
cord  carrier  into  the  information  recording  device  the 
adjustment  data  is  read  from  the  record  carrier  and 
the  write  means  are  adjusted  in  conformity  with  the 
adjustment  data  thus  read.  However,  the  drawback  of 
the  prior-art  device  is  that  the  resulting  adjustment  of 
the  write  means  is  not  always  found  to  be  optimum. 
As  a  result  of  this,  the  dimensions  of  the  recorded  in- 
formation  patterns  may  exhibit  deviations,  so  that  the 
recorded  information  cannot  always  be  read  reliably. 

It  is  an  object  of  the  invention  to  provide  a  device 
as  defined  in  the  opening  paragraph,  in  which  the  ad- 
justment  of  the  write  means  is  improved.  As  regards 
the  method  this  object  is  achieved  in  that  a  calibration 
area  is  selected  from  a  number  of  possible  predeter- 
mined  calibration  areas,  test  patterns  being  formed  in 
the  selected  calibration  area  for  different  settings  of 
the  parameter,  the  optimum  setting  of  the  parameter 
being  determined  in  accordance  with  a  predeter- 
mined  criterion  on  the  basis  of  the  test  patterns  thus 
formed,  the  parameter  being  adjusted  in  conformity 
with  said  optimum  setting  during  the  formation  of  the 
information  patterns. 

As  regards  the  device  said  object  is  achieved  in 
that  the  device  comprises  selection  means  for  select- 
ing  a  calibration  area  from  a  number  of  predetermined 
calibration  areas  on  the  record  carrier,  means  for 
causing  test  patterns  to  be  formed  in  the  selected  cal- 
ibration  area  for  different  settings  of  the  write  means, 
means  for  selecting  an  optimum  setting  on  the  basis 
of  the  test  patterns  thus  formed,  and  means  for  caus- 
ing  the  write  means  to  be  adjusted  in  conformity  with 
the  selected  optimum  setting  during  the  formation  of 
the  information  patterns. 

The  invention  is  based  inter  alia  on  the  recogni- 
tion  of  the  fact  that  the  optimum  setting  of  the  write 
means  strongly  depends  on  the  record  carrier  used 
and  on  the  information  recording  device  used.  How- 
ever,  fora  specif  ic  combination  of  a  record  carrier  and 
a  recording  device  the  optimum  setting  is  found  to  re- 
main  substantially  constant  for  the  entire  recording 
area  of  the  record  carrier. 

Therefore,  the  determination  of  the  adjustment 
data  in  the  devide  in  accordance  with  the  invention 
may  be  considered  to  be  optimum  for  the  entire  re- 
cording  area  of  the  record  carrier.  The  use  of  a  num- 

5  ber  of  different  calibration  areas  moreover  enables 
the  optimum  setting  to  be  determined  several  times, 
for  example  each  time  thatthe  record  carrier  is  loaded 
into  a  recording  device.  This  is  an  advantage  partic- 
ularly  when  the  same  record  carrier  of  a  type  which 

w  cannot  be  overwritten  is  used  in  a  number  of  different 
information  recording  devices.  The  use  of  a  plurality 
of  calibration  areas  then  also  enables  the  optimum 
setting  to  be  determined  for  each  information  record- 
ing  device.  In  principle,  the  calibration  area  to  be  used 

15  can  be  selected  by  detecting  which  recording  areas 
have  already  been  provided  with  test  patterns.  A 
drawback  of  this  is  that  the  test  patterns  are  not 
formed  while  the  setting  is  optimum,  so  that  a  reliable 
detection  of  the  presence  of  test  patterns  cannot  be 

20  guaranteed.  Moreover,  the  search  for  an  unused  cal- 
ibration  area  may  require  considerable  time  owing  to 
the  total  length  of  the  calibration  areas. 

If  a  table  of  contents  is  available  which  specifies 
how  many  information  signals  have  already  been  re- 

25  corded  on  the  record  carrier,  the  maximum  number  of 
calibration  areas  used  can  be  derived  from  the  con- 
tents  of  this  table,  assuming  thatthe  optimum  setting 
must  be  determined  only  once  for  recording  each  in- 
formation  signal.  An  unambiguous  selection  of  a  cal- 

30  ibration  area  is  then  always  possible  on  the  basis  of 
this  number.  The  last-mentioned  selection  method 
has  the  drawback  that  once  an  optimum  setting  has 
been  determined  it  is  not  permissible  to  refrain  yet 
from  recording  an  information  signal.  This  means  that 

35  the  process  of  determining  the  optimum  setting  must 
be  postponed  until  it  is  absolutely  certain  that  a  signal 
is  to  be  recorded.  This  may  lead  to  additional  delays 
in  the  recording  of  information  signals. 

The  drawbacks  of  the  above  selection  methods 
40  are  mitigated  by  means  of  a  method,  which  is  charac- 

terized  in  that  an  auxiliary  area  is  assigned  to  each 
calibration  area,  an  auxiliary  pattern  being  formed, 
each  time  that  an  optimum  setting  is  determined,  in 
the  auxiliary  area  assigned  to  the  calibration  area 

45  used  for  determining  the  optimum  setting,  the  calibra- 
tion  area  being  selected  on  the  basis  of  the  auxiliary 
patterns  recorded  in  the  auxiliary  areas. 

The  use  of  auxiliary  area  makes  it  always  possi- 
ble  to  determine  unambiguously  which  calibration 

50  areas  have  already  been  used.  As  the  dimensions  of 
the  auxiliary  areas  can  be  substantially  smaller  than 
the  dimensions  of  the  calibration  areas  selection  of  an 
unused  calibration  area  can  proceed  far  more  rapidly 
to  on  the  basis  of  the  auxiliary  areas  than  on  the  basis 

55  of  the  calibration  areas  themselves. 
If  a  record  carrier  is  used  which  has  been  provid- 

ed  with  previously  applied  address  information  forthe 
purpose  of  locating  the  calibration  areas,  it  is  advan- 
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tageous  if  the  calibration  area  used  directly  follows  an 
area  not  provided  with  test  patterns.  Indeed,  when  the 
test  patterns  are  formed  the  address  information  may 
be  damaged  to  such  an  extent  that  a  correct  reading 
of  the  address  information  is  no  longer  guaranteed.  5 
Locating  an  area  which  is  situated  a  short  distance  af- 
ter  an  area  with  damaged  address  information  may 
then  give  rise  to  problems.  When  record  carriers  are 
used  whose  calibration  areas  form  part  of  a  pre- 
formed  servo  track  applying  the  test  patterns  may  w 
cause  the  track  to  be  damaged  to  such  an  extent  that 
a  correct  tracking  is  neither  guaranteed. 

Preferably,  the  number  of  calibration  areas  is  se- 
lected  to  be  larger  than  or  equal  to  the  maximum  num- 
ber  of  information  signals  which  can  be  recorded  on  15 
a  record  carrier.  (This  number  is  one  hundred  for  re- 
cording  CD  signals.)  This  guarantees  that  a  calibra- 
tion  area  for  determining  the  adjustment  is  available 
for  each  information  signal  to  be  recorded. 

Further  embodiments  and  their  advantages  will  20 
now  be  described  in  detail  with  reference  to  Figures 
1  to  10,  in  which 

Figures  1  and  4  show  embodiments  of  the  device 
in  accordance  with  the  invention, 
Figures  2  and  5  show  suitable  locations  for  re-  25 
cording  the  calibration  areas  on  a  record  carrier, 
Figures  3  and  6  are  flow  charts  of  programmes 
performed  by  control  units  of  the  devices, 
Figures  7,  8  and  9  illustrate  suitable  methods  of 
determining  the  optimum  adjustment,  and  30 
Figure  10  shows  an  example  of  an  analysis  circuit 
for  use  in  the  device  shown  in  Figure  4. 
Fig.  1  by  way  of  example  shows  an  embodiment 

of  an  information  recording  device  in  accordance  with 
the  invention.  The  present  embodiment  is  a  recording  35 
device  by  means  of  which  information  can  be  record- 
ed  on  a  record  carrier  1  ,  for  example  an  optical  record 
carrier,  which  is  rotated  about  an  axis  2.  The  informa- 
tion  recording  device  comprises  a  customary 
read/write  head  3,  arranged  opposite  the  rotating  re-  40 
cord  carrier  1.  By  means  of  a  customary  positioning 
system  for  example  in  the  form  of  a  motor  4  and  a 
spindle  5a,  the  read-write  head  3  can  be  moved  in  a 
radial  direction  relative  to  the  record  carrier  1  under 
cont  rol  of  a  customary  cont  rol  u  n  it  5  ,  which  com  prises  45 
for  example  a  microprocessor. 

An  information  signal  Vi  to  be  recorded  can  be  ap- 
plied  to  a  signal  processing  circuit  7  via  an  input  6.  The 
signal  processing  circuit  7  is  of  a  customary  type, 
which  converts  the  applied  input  signal  into  a  record-  50 
ing  signal  Vop  of  a  suitable  recording  format,  for  ex- 
ample  a  CD  format  or  RDAT-format.  The  recording 
signal  Vop  is  applied  to  a  driver  circuit  8  of  a  custom- 
ary  type,  which  converts  the  recording  signal  Vop  into 
a  drive  signal  Vs  for  the  read/write  head  3  in  such  a  55 
way  that  an  information  pattern  corresponding  to  the 
recording  signal  Vop  is  recorded  on  the  record  carrier. 
For  the  purpose  of  reading  the  recorded  information 

patterns  the  read/write  head  3  has  an  output  for  sup- 
plying  a  read  signal  V1  which  is  representative  of  the 
information  pattern  being  read.  The  read  signal  V1  is 
applied  to  a  read  circuit  9  for  recovering  the  informa- 
tion  represented  by  the  read  signal  V1  .  The  driver  cir- 
cuit  8  is  of  an  adjustable  type,  enabling  one  or  more 
of  the  parameters  with  which  the  quality  of  the  record- 
ed  information  pattern  can  be  influenced  to  be  adjust- 
ed.  When  an  optical  read/write  head  is  used  by  which 
an  information  pattern  of  optically  detectable  effects 
is  formed  by  means  of  a  radiation  beam,  the  intensity 
of  the  radiation  beam  is  an  important  parameter  which 
largely  dictates  the  quality  of  the  information  pattern. 
If  the  read/write  head  is  a  magnetic  or  magneto-opti- 
cal  write  head  which  generates  a  magnetic  field  for 
the  purpose  of  forming  an  information  pattern  in  the 
form  of  magnetic  effects  (domains)  ,  the  field 
strength  of  the  generated  magnetic  field  may  be  an 
important  adjustment  parameter.  If  the  information 
pattern  is  formed  by  means  of  write  pulses  the  pulse 
width  may  be  an  important  adjustment  parameter.  It 
is  to  be  noted  that  the  above-mentioned  adjustment 
parameters  are  only  few  examples  of  the  large  num- 
ber  of  adjustment  parameters  which  are  possible.  In 
this  respect  reference  is  made  in  particular  to  NL-A- 
9000150  (PHN  13.217),  in  which  the  adjustment 
parameter  is  a  reference  value  for  the  speed  with 
which  the  effects  are  formed.  During  the  formation  of 
the  effects  the  intensity  of  the  write  beam  is  control- 
led  to  maintain  the  speed  with  which  the  effects  are 
formed  at  the  adjusted  reference  value. 

For  determining  the  optimum  setting  of  the  driver 
circuit  8  the  device  comprises  an  analysis  circuit  10, 
which  derives  from  the  read  signal  an  analysis  signal 
Va  which  is  indicative  of  the  quality  of  the  information 
pattern  being  read.  The  optimum  setting  can  be  de- 
termined  in  a  calibration  procedure  by  forming  test  in- 
formation  patterns  for  different  settings  of  the  driver 
circuit  on  the  record  carrier  1  and  by  selecting  on  the 
basis  of  the  analysis  signal  Va  that  setting  for  which 
the  analysis  signal  indicates  an  optimum  quality.  In 
principle,  the  information  signal  Vi  may  be  employed 
for  writing  the  test  information  pattern.  However,  it  is 
also  possible  to  employ  a  test  signal  generator  11  for 
this  purpose,  which  may  then  be  included,  for  exam- 
ple,  in  the  signal  processing  circuit  7.  The  optimum 
setting  is  determined  under  control  of  the  control  unit 
15,  which  for  this  purpose  is  coupled  to  the  analysis 
circuit  10,  to  the  driver  circuit  8,  and  to  the  test  signal 
generator  11,  if  present,  which  control  unit  is  loaded 
with  a  suitable  program  or  comprises  a  suitable  hard- 
ware  circuit.  Preferably,  the  optimum  setting  is  deter- 
mined  in  a  calibration  procedure,  which  is  carried  out 
after  a  record  carrier  has  been  inserted  in  the  infor- 
mation  recording  device. 

For  determining  the  optimum  setting  the  record 
carrier  has  been  provided  with  a  number  of  calibration 
areas  situated  at  predetermined  locations  on  the  re- 
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cord  carrier,  for  example  at  the  beginning  of  a  servo 
track  intended  for  recording  information  patterns.  Fig. 
2  by  way  of  illustration  diagrammatically  shows  a  ser- 
vo  track  20  in  the  form  of  a  straight  line.  The  servo 
track  comprises  an  area  Pa  intended  for  recording  in-  5 
formation  signals.  An  area  TA  preceding  the  area  PA 
is  intended  for  applying  test  patterns  for  the  purpose 
of  determining  the  optimum  adjustment.  The  area  TA 
is  divided  into  calibration  areas  21a  21d,  each 
having  a  length  adequate  to  perform  the  calibration  w 
procedure.  At  the  beginning  of  each  calibration  proce- 
dure  an  unused  calibration  area  21  is  selected  and 
subsequently  a  test  pattern  is  recorded  in  the  select- 
ed  calibration  area  21  for  different  settings  of  the  ad- 
justment  parameter.  These  test  patterns  are  read  and  15 
the  optimum  adjustment  is  selected  on  the  basis  of 
the  analysis  signal  Va  then  generated.  The  selection 
of  an  unused  calibration  area  at  the  beginning  of  the 
calibration  procedure  can  be  effected  in  a  number  of 
different  ways.  For  example,  it  is  possible  to  read  the  20 
calibration  areas  and  to  detect  whether  an  informa- 
tion  pattern  is  present  in  the  calibration  area  being 
read.  On  account  of  the  length  of  the  calibration  areas 
this  may  take  considerable  time.  Moreover,  reading 
the  test  patterns  may  be  problematic  because  by  ap-  25 
plying  the  test  patterns  the  servo  track  may  be  de- 
stroyed  to  such  extent  that  locally  tracking  is  no  lon- 
ger  possible.  When  the  number  of  information  signals 
already  recorded  is  indicated  in  a  part  of  the  servo 
track20,  the  maximum  number  of  calibration  areas  al-  30 
ready  used  can  be  determined  on  the  basis  thereof, 
if  it  is  assumed  that  for  recording  each  information 
signal  only  one  calibration  area  is  required  in  order  to 
determine  the  optimum  setting.  If  for  the  calibration 
procedure  that  calibration  area  is  selected  whose  se-  35 
quence  number  corresponds  to  the  number  of  record- 
ed  information  signals  incremented  by  one,  it  will  al- 
ways  be  simple  to  find  an  unused  calibration  area. 
However,  care  must  then  be  taken  that  an  information 
signal  is  actually  recorded  each  time  after  the  opti-  40 
mum  setting  has  been  determined.  This  is  in  order  to 
guarantee  that  the  calibration  area  corresponding  to 
the  number  of  recorded  information  signals  specified 
in  the  table  of  contents  is  actually  unused. 

The  drawbacks  of  the  above  selection  method  45 
can  be  nitigated  by  indicating  in  a  separate  area  on 
the  record  carrier  which  calibration  areas  are  still  un- 
used.  This  is  possible,  for  example,  in  that  after  each 
calibration  procedure  a  signal  is  recorded  which  indi- 
cates  how  many  calibration  areas  have  already  been  50 
used.  It  is  also  possible  to  assign  an  auxiliary  area  to 
each  calibration  area  and  to  form  an  auxiliary  pattern 
in  the  associated  auxiliary  area  after  the  use  of  the 
calibration  area.  In  an  area  CA  in  Fig.  2  the  auxiliary 
areas  assigned  to  the  calibration  areas  bear  the  ref-  55 
erence  numerals  21a  21  d.  In  this  case  an  unused 
calibration  area  can  be  selected  by  detecting  whether 
an  auxiliary  pattern  is  present  in  the  auxiliary  areas. 

The  locations  of  the  calibration  areas  21  and  the  aux- 
iliary  areas  22  in  the  servo  track  20  can  be  specified 
by  addresses,  which  are  recorded  for  example  in  the 
servo  track.  However,  the  locations  of  these  areas 
may  also  be  specified  in  another  manner,  for  example 
by  arranging  these  areas  at  predetermined  distances 
from  the  centre  of  rotation  of  a  disc-shaped  record 
carrier. 

For  the  selection  of  a  calibration  area  the  control 
unit  is  loaded  with  a  suitable  program.  Fig.  3  by  way 
of  example  gives  a  flow  chart  of  such  a  program.  The 
program  is  fetched  at  the  instant  at  which  the  optimum 
setting  is  to  be  determined  again,  for  example  each 
time  that  a  record  carrier  is  loaded  into  an  information 
recording  device.  The  program  comprises  a  step  B1 
in  which  the  beginning  of  the  area  CA  is  located  under 
control  of  the  control  unit  5.  Once  the  area  CA  is 
reached  reading  of  the  area  CA  is  started  in  step  B2 
and  it  is  checked  whether  auxiliary  patterns  are  pres- 
ent  in  the  auxiliary  areas  being  read  within  the  area 
CA.  Once  an  auxiliary  area  is  detected  in  which  no 
auxiliary  pattern  has  been  recorded  the  address  of 
the  beginning  of  the  associated  calibration  area  is  de- 
rived,  in  step  B3,  on  the  basis  of  the  address  of  the 
detected  auxiliary  area,  for  example  by  means  of  a 
Table  specifying  the  relationship  between  the  start 
addresses  of  the  calibration  areas  and  the  addresses 
of  the  auxiliary  areas  assigned  thereto.  Subsequent- 
ly,  in  step  B4  the  calibration  area  having  the  address 
thus  determined  is  located  under  control  of  the  con- 
trol  unit  5  and  is  step  B5  the  calibration  procedure  is 
carried  out.  After  step  B5  an  auxiliary  pattern  is 
formed  in  the  auxiliary  area  assigned  to  the  relevant 
calibration  area  in  step  B6.  For  recording  the  auxiliary 
patterns  the  test  signal  or  the  information  signal  Vi  ap- 
plied  to  the  recording  device  may  be  used. 

It  is  to  be  noted  that  when  the  test  pattern  is 
formed  in  the  calibration  area  the  servo  track  may  be 
mutilated  to  such  an  extent  that  the  address  informa- 
tion  following  the  test  patterns  can  no  longer  be  read 
in  a  reliable  manner.  Therefore,  it  is  preferred  to  select 
the  calibration  areas  21  in  such  way  that  always  a  cal- 
ibration  area  is  used  which  is  preceded  by  an  area  not 
yet  provided  with  test  patterns.  This  can  be  achieved 
simply,  for  example  by  using  the  last  calibration  area 
21d  for  the  first  calibration  procedure  and  by  subse- 
quently  using  each  time  the  calibration  area  21  which 
directly  precedes  the  calibration  area  21  last  used. 

Fig.  4  by  way  of  example  shows  an  embodiment 
of  an  information  recording  device  in  more  detail.  The 
device  shown  is  of  a  type  by  means  of  which  a  stan- 
dard  CD  signal  can  be  recorded  optically  on  an  optical 
record  carrier  116.  The  optical  record  carrier  116  may 
be  of  a  type  provided  with  a  radiation-sensitive  layer 
of,  for  example,  a  phase-change  material  or  a  dye, 
which  layer  has  been  provided  with  a  servo  track  in- 
tended  for  recording  the  information  patterns. 

A  record  carrier  of  the  above  type  is  described 
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comprehensively  inter  alia  in  NL-A-8800151,  NL-A- 
8900766  and  NL-A-8901145  (PHN  12.398,  PHN 
12.887,  PHN  12  925).  The  record  carrier  described  in 
said  Patent  Applications  has  a  track  modulation  in  the 
form  of  a  track-wobble,  the  frequency  being  modulat-  5 
ed  in  conformity  with  an  address  signal  representing 
addresses  in  the  form  of  absolute  time  codes  ATIP.  An 
optical  read/write  head  1  05  of  a  customary  type  is  ar- 
ranged  opposite  the  rotating  record  carrier  116  and 
can  be  moved  in  a  radial  direction  relative  to  the  re-  w 
cord  carrier  116  by  means  of  a  positioning  device,  for 
example  in  the  form  of  a  motor  1  03  and  a  spindle  1  04. 
If  desired,  the  read/write  head  105  can  be  employed 
both  for  recording  information  patterns  and  for  read- 
ing  information  patterns.  For  this  purpose  the  15 
read/write  head  1  05  comprises  a  semiconductor  laser 
for  generating  a  radiation  beam  107a  whose  intensity 
is  variable  by  means  of  a  driver  circuit  107,  which  is 
described  in  detail  in,  for  example,  NL-A-8901591 
(PHN  12.994).  In  known  manner  the  radiation  beam  20 
107  is  aimed  at  the  servo  track  of  the  record  carrier 
116.  The  beam  107a  is  partly  reflected  from  the  re- 
cord  carrier  116,  the  reflected  beam  being  modulated 
in  conformity  with  the  track  wobble  and,  if  an  informa- 
tion  pattern  is  present,  also  in  conformity  with  the  in-  25 
formation  pattern.  The  reflected  beam  is  directed  to- 
wards  a  radiation-sensitive  detector  1  08a,  which  gen- 
erates  a  read  signal  VI  corresponding  to  the  beam 
modulation.  The  signal  VI  comprised  a  component 
produced  by  the  track  wobble  and  having  a  frequency  30 
of  approximately  22  kHz  at  the  nominal  scanning  ve- 
locity.  By  means  of  a  motor  control  circuit  1  08  for  con- 
trolling  the  motor  1  00  the  motor  speed  is  controlled  so 
as  to  maintain  the  frequency  of  the  component  pro- 
duced  in  the  read  signal  VI  by  the  track  wobble  at  sub-  35 
stantially  22  kHz.  The  read  signal  VI  is  also  applied  to 
a  detection  circuit  109,  which  derives  the  time  codes 
ATIP  from  the  component  produced  in  the  read  signal 
VI  by  the  track  wobble  and  applies  these  codes  to  a 
control  unit  comprising,  for  example,  a  microcomputer  40 
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  45 
removed,  is  applied  to  the  analysis  circuit  65,  which 
indicates  the  quality  of  the  information  pattern  being 
read.  An  example  of  the  analysis  circuit  will  be  descri- 
bed  in  detail  hereinafter.  The  analysis  signal  Va  on  the 
output  of  the  analysis  circuit  65  is  also  applied  to  the  50 
microcomputer  110.  The  recording  device  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  CIRCencoding  circuit  112  is  arranged  inser-  55 
ies  with  a  conventional  EFM  modulator  113.  The  EFM 
modulator  has  its  output  connected  to  the  driver  cir- 
cuit  1  07.  The  driver  circuit  1  07  is  of  a  customary  con- 

trollable  type  by  means  of  which  parameters  which 
can  influence  the  quality  of  the  recorded  information 
pattern  can  be  adjusted.  Such  a  parameter  may  be, 
for  example,  the  intensity  of  the  radiation  beam  during 
the  formation  of  the  information  patterns.  In  the  case 
that  the  information  patterns  are  formed  subsequent- 
ly  with  radiation  pulses  of  constant  duration  this  dur- 
ation  may  be  an  important  parameter  for  influencing 
the  quality  of  the  applied  information  pattern.  In  the 
case  of  magneto-optical  recording  the  strength  of  the 
magnetic  field  generated  in  the  record-carrier  area 
scanned  by  the  radiation  beam  may  be  an  important 
parameter.  For  the  purpose  of  generating  a  test  pat- 
tern  the  recording  device  1  may  comprise  a  test  signal 
generator  114,  which  generates  for  example  a  ran- 
dom  digital  signal  or  which  generates  a  signal  corre- 
sponding  to  the  digital  signal  value  zero  (digital  si- 
lence)  .  However,  it  is  to  be  noted  that  in  principle,  the 
information  signal  can  also  be  used  for  the  formation 
of  test  patterns.  The  signal  generated  by  the  signal 
generator  114  is  applied  to  the  CIRC  encoding  circuit 
1  1  2  via  the  switch  115.  The  switch  1  1  5  is  of  a  custom- 
ary  type  which,  depending  on  the  control  signal  re- 
ceived  from  the  control  unit  110,  transfers  either  the 
signal  Vi  to  be  recorded  or  the  output  signal  of  the  sig- 
nal  generator  114. 

As  stated  above,  the  test  patterns  are  preferably 
recorded  at  addressable  locations  on  the  record  car- 
rier  116.  If  the  record  carrier  116  is  configured  in  con- 
formity  with  the  aforementioned  Netherlands  Patent 
Application  NL-A-890076  (PHN  12.887),  on  which  re- 
cord  carrier  the  servo  track  is  divided,  in  this  order, 
into  an  area  (PMA)  for  recording  a  temporary  table  of 
contents  (Temporary  TOC)  ,  an  area  (Lead  In  Area) 
for  the  storage  of  the  definitive  table  of  contents 
(TOC)  ,  and  a  Program  Area  (PA),  the  area  PCAwith 
the  calibration  areas  is  preferably  an  area  which  pre- 
cedes  the  area  (PMA)  for  recording  the  temporary  ta- 
ble  of  contents.  By  way  of  illustration  Fig.  5  shows  a 
layout  of  the  servo  track  117.  Moreover,  Fig.  5  shows 
the  addresses  of  the  various  areas  indicated  by 
means  of  absolute  time  codes  ATIP  expressed  in  min- 
utes,  second  and  frames.  For  example,  the  absolute 
time  code  ATIP  for  the  beginning  of  the  Program  Area 
(PA)  is  0.00.00.  The  absolute  time  code  ATIP  at  the 
beginning  of  the  Lead-in  Area  is  marked  TSL.  The  ab- 
solute  time  code  ATIP  at  the  beginning  of  the  area 
PMA  is  equal  to  TSL  minus  0.13.25,  while  the  begin- 
ning  of  the  area  TA  has  an  absolute  time  code  equal 
to  TSL  minus  0.35.65.  Every  absolute  time  code  ATIP 
marks  a  servo-track  portion  having  a  length  corre- 
sponding  to  one  frame.  For  each  calibration  area  21 
a  number  of  1  5  frames  are  avai  lable  and  for  each  aux- 
iliary  area  22  one  frame  is  available.  If  the  record  car- 
rier  is  used  for  recording  standard  CD  signals  the 
available  length  if  amply  sufficient  to  carry  out  one 
calibration  cycle  for  every  information  signal  to  be  re- 
corded.  This  is  because  in  accordance  with  the  CD- 
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standard  the  maximum  number  of  different  informa- 
tion  signals  (tracks)  is  one  hundred. 

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  5 
which  the  calibration  areas  21  are  used  is  suitably 
from  back  to  front,  kê   the  first  calibration  area  21  to 
be  used  is  situated  at  the  end  (i.e.  near  the  boundary 
with  the  CAarea)  of  the  TAarea.  In  this  way  it  is  ach- 
ieved  that  an  area  used  for  determining  the  optical  w 
write  intensity  is  always  preceded  by  a  comparatively 
large  area  in  which  no  test  pattern  has  been  recorded 
yet.  This  is  an  advantage  because  in  a  servo-track 
portion  in  which  already  a  test  pattern  has  been  re- 
corded  the  absolute  time  code  ATIP  cannot  always  be  15 
read  reliably,  although  this  is  necessary  for  determin- 
ing  the  beginning  of  the  calibration  area  21  to  be  used. 
The  optimum  write  intensity  can  be  determined  as  fol- 
lows:  before  a  new  information  signal  (track)  is  re- 
corded  the  address  of  the  calibration  area  for  record-  20 
ing  the  test-information  pattern  is  derived  on  the  ba- 
sis  of  the  auxiliary  areas  22.  In  the  example  given  in 
Fig.  5  five  calibration  areas  (having  the  sequence 
numbers  1-5)  have  already  been  used,  which  is  indi- 
cated  by  the  hatched  areas.  This  is  represented  by  25 
auxiliary  patterns  in  the  five  auxiliary  areas  having 
the  sequence  numbers  1-5.  These  auxiliary  areas  are 
also  hatched.  The  calibration  area  having  the  se- 
quence  number  6  can  then  be  used  for  the  next  cali- 
bration  cycle,  which  is  indicated  by  five  auxiliary  30 
areas  1-5  with  auxiliary  patterns.  After  selection  of 
the  calibration  area  a  test  pattern  is  recorded  with  a 
number  of  different  write-intensity  settings  in  the  se- 
lected  calibration  area.  After  this  the  recorded  test 
pattern  is  read  and  by  means  of  the  analysis  signal  Va  35 
it  is  determined  in  which  part  of  the  calibration  area 
the  test  pattern  is  optimum.  Subsequently,  an  infor- 
mation  pattern  is  recorded  in  the  associated  auxiliary 
area  (having  the  sequence  number  6)  with  a  write  in- 
tensity  corresponding  to  the  write  intensity  with  which  40 
the  optimum  test  pattern  has  been  recorded. 

The  microcomputer  110  is  loaded  with  a  suitable 
control  program  for  carrying  out  the  calibration  cycle. 
Fig.  6  is  a  flow  chart  of  an  example  of  such  a  program. 
In  step  S1  of  this  program  the  read/write  head  105  is  45 
positioned  opposite  the  CA  area  on  the  record  carrier 
under  control  of  the  microcomputer  110,  addressing 
being  effected  by  means  of  the  absolute  time  codes 
ATIP  in  the  read  signal  VI  detected  by  the  detection 
circuit  109.  In  step  S2  the  address  of  the  calibration  50 
area  22  to  be  used  for  recording  the  test  pattern  is  de- 
termined  on  the  basis  of  the  auxiliary  patterns  record- 
ed  in  the  auxiliary  areas  22.  This  can  be  effected  sim- 
ply  by  detecting  whether  the  reflected  beam  107  ex- 
hibits  a  high-frequency  modulation  during  scanning  55 
of  the  auxiliary  areas  with  the  beam  107a.  Such  a 
high-frequency  modulation  can  be  detected  by  de- 
tecting  the  presence  of  a  high-frequency  signal  com- 

ponent  in  the  read  signal  V1  .  For  this  purpose  the  re- 
cording  device  may  comprise  a  high-frequency  detec- 
tor  120  arranged  between  the  read/write  head  105 
and  the  microcomputer  110.  When  a  read  circuit  is 
employed  for  recovering  recorded  information  from 
the  read  signal  V1  ,  the  presence  of  a  test  pattern  can 
be  detected  on  the  basis  of  the  presence  of  an  output 
signal  of  the  read  circuit. 

In  step  S3  the  calibration  area  21  having  the  said 
address  is  located  under  control  of  the  microcomputer 
110.  Once  this  area  is  reached  the  write  intensity  Is 
is  set  to  an  initial  value  lo  in  step  S4.  Preferably,  the 
value  of  lo  for  the  relevant  record  carrier  is  prerecord- 
ed  on  the  record  carrier  in  a  manner  as  described  in 
the  aforementioned  Patent  Application  NL-A- 
8901145  (PHN  12.925).  This  value  can  then  be  read 
prior  to  the  calibration  cycle.  Moreover,  under  control 
of  the  microcomputer  110  the  signal  generator  114  is 
connected  to  the  CIRC  encoding  circuit  1  12  by  means 
of  the  controllable  switch  114,  so  that  an  EFM  modu- 
lated  test  signal  determined  by  the  output  signal  of  the 
signal  generator  is  generated  by  the  EFM  modulator 
113.  Finally,  in  step  S5  the  control  signal  S/L  sets  the 
driver  circuit  1  07  in  such  a  way  that  the  intensity  of  the 
beam  107a  is  switched  between  the  set  value  of  the 
write  intensity  Is  and  the  intensity  11  in  conformity 
with  the  EFM  modulated  signal  Vefm  on  the  output  of 
the  EFM  modulator  113,  which  results  in  a  rest  pat- 
tern  corresponding  to  an  EFM  signal  being  recorded. 
In  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 
changed  it  is  tested  in  step  S8  whether  the  absolute 
time  code  being  read  indicates  the  end  of  the  calibra- 
tion  area.  If  this  is  not  the  case  step  S9  is  carried  out, 
in  which  the  write  intensity  Is  is  incremented  by  a 
small  step  Al,  after  which  the  program  proceeds  with 
stepS6.  If  in  step  S8  it  is  found  that  the  end  of  the  cal- 
ibration  area  21  has  been  reached,  step  S10  is  per- 
formed  in  which  the  control  signal  S/L  sets  the  driver 
circuit  107  in  such  away  that  the  intensity  of  the  beam 
107  is  maintained  constant  at  the  level  11.  In  step  S11 
the  beginning  of  the  said  calibration  area  21  is  located 
and  read  again.  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  quality  of  the  test  pat- 
tern.  If  this  is  not  the  case  the  program  proceeds  with 
step  S1  2.  In  the  other  case  the  absolute  time  code  de- 
tected  by  the  detection  circuit  109  is  read  out  in  step 
S14.  Subsequently,  in  step  S1  5  the  optimum  write  in- 
tensity  corresponding  to  the  absolute  time  code  read 
in  step  S14  is  computed.  This  is  possible,  for  example, 
by  determining  the  difference  between  the  absolute 
time  code  last  read  and  the  time  code  corresponding 
to  the  beginning  of  the  calibration  area.  By  means  of 

6 
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this  difference  it  is  possible  to  determine  by  how 
many  steps  A  I  the  initial  value  lo  has  been  increment- 
ed  before  the  absolute  time  code  ATIP  last  read  was 
reached  during  recording  of  the  test-information  pat- 
tern.  This  number  of  steps  and  the  initial  value  lo  de-  5 
fine  the  optimum  write  energy  lopt.  Subsequently,  in 
step  S16  the  write  intensity  Is  is  set  to  the  optimum 
value  lopt. 

In  step  S17  the  auxiliary  area  22  is  located  which 
is  associated  with  the  calibration  area  used.  In  step  w 
S18,  once  said  area  has  been  reached,  an  informa- 
tion  pattern  is  formed  in  this  auxiliary  area  22. 

During  the  formation  of  test  patterns  in  the  cali- 
bration  procedure  described  above  this  is  initially  ef- 
fected  with  a  low  write  intensity,  which  is  subsequent-  15 
ly  incremented  in  steps.  This  means  that  it  is  possible 
to  guarantee  that  the  address  information  at  the  be- 
ginning  of  the  calibration  area  can  always  be  read  be- 
cause  the  address  information  will  not  be  mutilated  by 
the  test  patterns  formed  at  low  write  intensities.  20 

Below  suitable  methods  of  determining  the  opti- 
mum  write  intensity  will  be  described  by  way  of  exam- 
ple.  An  optically  readable  record  carrier  is  provided 
with  an  information  pattern  comprising  effects  having 
varying  reflection  properties  by  scanning  the  record  25 
carrier  with  a  radiation  beam  whose  intensity  I  is 
switched  between  a  low  level  11  for  which  there  are  no 
changes  in  reflection  and  a  high  write  level  Is  which 
produces  a  change  in  reflection  in  the  scanned  part 
of  the  record  carrier.  An  example  of  such  an  intensity  30 
variation  I  and  the  associated  pattern  of  effects  58 
having  changed  reflection  properties  and  intermedi- 
ate  areas  59  having  unchanged  properties  is  given  in 
Fig.  7.  The  information  pattern  of  effects  58  and  in- 
termediate  areas  59  can  be  read  by  scanning  the  pat-  35 
tern  with  a  read  beam  of  a  constant  intensity,  which 
is  low  enough  to  preclude  a  detectable  change  in  opt- 
ical  properties.  During  the  scanning  process  the  read 
beam  reflected  from  the  record  carrier  is  modulated 
in  conformity  with  the  information  pattern  being  scan-  40 
ned.  The  modulation  of  the  read  beam  can  be  detect- 
ed  in  a  customary  manner  by  means  of  a  radiation- 
sensitive  detector,  which  generates  a  read  signal  V1 
which  is  indicative  of  the  beam  modulation.  The  read 
signal  V1  is  also  shown  in  Fig.  7.  The  read  signAL  V1  45 
is  reconverted  into  a  bivalent  signal  by  comparison  of 
the  read  signal  with  a  reference  level  Vref.  For  a  reli- 
able  conversion  it  is  desirable  that  the  points  where 
the  read  signal  V1  intersects  the  reference  level  are 
well-defined,  in  other  words,  the  "jitter"  in  the  read  50 
signal  V1  should  be  minimal.  As  is  known,  jitter  of  the 
read  signal  V1  in  optical  recording  is  minimal  if  the  in- 
formation  pattern  is  symmetrical,  kê   if  the  average 
length  of  the  effects  58  is  equal  to  the  average  length 
of  the  intermediate  areas  59.  The  problem  which  then  55 
arises  is  that  the  length  of  the  effects  58  strongly  de- 
pends  on  the  write  intensity  Is.  If  the  write  intensity  is 
too  high  the  effects  58  will  be  too  long  and  if  the  write 

intensity  is  too  low  the  effects  58  will  be  too  short. 
Therefore,  an  accurate  adjustment  of  the  write  inten- 
sity  is  required. 

In  a  possible  method  of  determining  the  optimum 
write  intensity  test  patterns  can  be  recorded  with  the 
aid  of  a  pulse-shaped  signal  having  a  50  %  duty  cycle 
at  different  write  intensities,  after  which  the  recorded 
test  pattern  can  be  read.  The  optimum  setting  can 
then  be  determined  by  determining  for  which  setting 
the  second  harmonic  distortion  of  the  read  signal  V1 
is  minimal. 

Another  method  of  determining  the  optimum 
write  intensity  will  be  described  in  more  detail  with  ref- 
erence  to  Fig.  8.  Figs.  8a,  8b  and  8c  show  the  intensity 
variation  I,  the  corresponding  information  pattern  of 
effects  58  and  intermediate  areas  59,  and  the  read 
signal  V1  in  the  case  that  the  write  intensity  Is  is  too 
low,  optimum  and  too  high  respectively. 

In  Fig.  8  the  read  signals  V1  vary  between  a  max- 
imum  level  A1  and  a  minimum  level  A2.  The  level  DC 
represents  the  value  of  the  d.c.  level  in  the  read  signal 
V1  .  As  will  be  apparent  from  Fig.  8,  the  d.c.  level  DC 
of  the  read  signal  V1  is  substantially  centred  between 
the  levels  A1  and  A2  if  the  write  intensity  has  the  op- 
timum  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  be- 
low  the  middle  between  the  levels  A1  and  A2.  Thus, 
an  optimum  write  intensity  setting  can  be  obtained  by 
adjusting  the  write  intensity  Is  to  a  value  for  which  the 
d.c.  level  DC  is  situated  substantially  in  the  middle  be- 
tween  the  levels  A1  and  A2. 

An  improvement  of  the  above  method  of  deter- 
mining  the  optimum  intensity  will  be  described  with 
reference  to  Fig.  9a.  In  accordance  with  this  method 
an  information  pattern  is  recorded  for  the  purpose  of 
determining  the  optimum  intensity,  which  pattern 
comprises  a  plurality  of  sub-patterns  70  each  com- 
prising  a  short  effect  58  and  a  short  intermediate  are 
59,  recorded  by  means  of  a  write  signal  having  a  50 
%  duty  cycle.  The  information  pattern  further  com- 
prises  a  second  sub-pattern  71  comprising  a  compar- 
atively  long  effect  58  and  a  comparatively  long  inter- 
mediate  area  59,  also  recorded  with  the  aid  of  a  write 
signal  having  a  50  %  duty  cycle.  The  number  of  sub- 
patterns  70  is  selected  to  be  substantially  larger  than 
the  number  of  sub-patterns  71.  Fig.  9a  further  shows 
the  read  signal  V1  obtained  in  the  case  of  reading  with 
the  aid  of  an  optical  read  device. 

The  dimensions  of  the  sub-patterns  70  are  se- 
lected  in  such  a  way  that  the  amplitude  of  the  signal 
components  in  the  read  signal  V1  corresponding  to 
these  sub-patterns  70  is  substantially  smaller  than 
the  amplitude  of  the  signal  components  correspond- 
ing  to  the  sub-patterns  71.  This  can  be  achieved  by 
selecting  the  dimensions  of  the  sub-patterns  70  in 
such  a  way  that  only  the  1st  harmonic  of  this  pattern 
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is  situated  below  the  optical  cut-off  frequency  of  the 
optical  scanning  device.  The  dimensions  of  the  sub- 
pattern  71  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  5 
DC  in  the  read  signal  V1  is  dictated  mainly  by  the  sig- 
nal  components  corresponding  to  the  sub-patterns 
70.  The  difference  between  the  maximum  value  A1 
and  the  minimum  value  A2ofthe  read  signal  V1  is  dic- 
tated  exclusively  by  the  value  corresponding  to  the  w 
sub-pattern  71  .  As  a  change  in  write  power  Is  has  a 
substantially  greater  influence  on  the  ratio  between 
the  lengths  of  the  effects  58  and  the  intermediate 
areas  59  of  the  sub-patterns  70  than  on  the  ratio  be- 
tween  said  lengths  for  the  sub-patterns  71,  the  d.c.  15 
level  DC  in  the  case  of  the  method  illustrated  in  Fig. 
9a  will  also  be  far  more  susceptible  to  write  level  va- 
riations  than  in  the  case  of  the  method  illustrated  in 
Fig.  8,  where  the  amplitude  of  the  read  signal  V1  is  the 
same  for  all  the  sub-patterns  occurring  in  the  informa-  20 
tion  pattern.  All  this  means  that  the  optimum  write 
power  can  be  determined  far  more  accurately  by 
means  of  the  method  illustrated  in  Fig.  9a. 

In  addition  to  the  information  pattern  shown  in 
Fig.  9a,  which  has  been  recorded  with  an  optimum  25 
write  intensity,  similar  information  patterns  are 
shown  in  Figs.  9b  and  9c,  which  have  been  recorded 
wt  a  write  level  which  is  too  low  and  which  is  too  high 
respectively.  As  will  be  apparent  from  Fig.  9,  the  d.c. 
level  DC  in  the  case  of  the  optimum  write  intensity  is  30 
again  substantially  centred  between  the  maximum 
signal  value  (A1)  and  the  minimum  signal  value  (A2) 
in  the  signal  V1  ,  while  in  the  case  of  a  write  level  which 
is  too  low  or  too  high  the  d.c.  level  DC  is  situated 
above  and  below  the  centre  respectively.  The  infor-  35 
mation  pattern  shown  in  Fig.  9  is  only  one  of  the  pos- 
sible  information  patterns  comprising  a  comparative- 
ly  large  number  of  sub-patterns  comprising  short  ef- 
fects  and  intermediate  areas  and  a  comparatively 
small  number  of  sub-patterns  comprising  long  effects  40 
and  intermediate  areas.  A  sub-pattern  which  is  also 
very  suitable  is  a  pattern  corresponding  to  an  EFM 
signal  in  conformity  with  the  CD  standard.  Such  a  pat- 
tern  comprises  areas  of  a  length  corresponding  to  at 
least  3  bits  (13  effect)  and  at  the  most  11  bits  (111  ef-  45 
feet)  .  Approximately  one  third  of  all  the  effects  in 
such  a  EFM  pattern  are  13  effects,  whereas  only  4  % 
of  all  the  effects  are  111  effects.  The  dimensions  of 
the  13  effects  are  such  that  only  the  fundamental  of 
these  effects  is  situated  below  the  optical  cut-off  f  re-  50 
quency  of  the  optical  read  system.  Of  the  111  effects 
at  least  the  1st,  the  2nd  and  the  3rd  harmonic  are  sit- 
uated  below  the  optical  cut-off  frequency. 

Fig.  10  shows  an  example  of  the  analysis  circuit 
65  by  means  of  which  an  analysis  signal  Va  can  be  de-  55 
rived  from  the  read  signal  V1  to  indicate  the  extent  to 
which  the  d.c.  level  DC  deviates  from  the  level  corre- 
sponding  to  the  optimum  write  intensity.  The  analysis 

circuit  10  in  Fig.  8  comprises  a  low-pass  filter  80  for 
determining  the  d.c.  level  DC  in  the  read  signal  V1. 
The  analysis  circuit  10  further  comprises  a  positive- 
peak  detector  81  for  determining  the  maximum  value 
A1  in  the  read  signal  V1  and  a  negative-peak  detector 
82  for  determining  the  minimum  value  A2  in  the  read 
signal  V1  .  The  output  signals  of  the  peak  detectors  81 
and  82  are  applied  to  non-inverting  inputs  of  an  adder 
circuit  83,  while  the  output  signal  of  the  low-pass  filter 
80,  after  amplification  to  twice  its  value,  is  applied  to 
an  inverting  input  of  the  adder  circuit  83,  so  that  the 
output  signal  of  the  adder  circuit,  which  signal  consti- 
tutes  the  analysis  signal  Va,  complies  with  Va  =  A1  + 
A2  -  2DC  and  consequently  indicates  the  extent  to 
which  the  signal  value  DC  deviates  from  the  mean 
value  of  the  maximum  signal  value  A1  and  the  mini- 
mum  signal  value  A2. 

For  other  suitable  examples  of  analysis  circuits 
reference  is  made  to  NL-A-8901591  (PHN  12.994)  If 
the  second  harmonic  distortion  in  the  read  signal  is 
employed  as  a  measure  of  the  quality  of  the  applied 
pattern,  the  analysis  circuit  may  comprise  a  custom- 
ary  2nd  harmonic  detector. 

It  is  to  be  noted  that  the  invention  is  not  limited  to 
optical  recording  devices  but  may  also  be  employed 
in  other  recording  devices,  such  as  for  example  mag- 
netic  recording  devices  or  devices  in  which  informa- 
tion  is  recorded  by  means  of  an  electron  beam.  Al- 
though  the  invention  can  also  be  used  for  record  car- 
riers  of  a  type  which  can  be  overwritten,  the  invention 
is  particularly  suitable  for  use  in  conjunction  with  re- 
cord  carriers  of  the  write-once  type. 

Claims 

1.  A  method  of  providing  a  record  carrier  (1)  with  in- 
formation  patterns,  in  which  at  least  one  record- 
carrier-dependent  parameter  which  influences 
the  quality  of  the  information  pattern  formed  is 
adjusted,  characterized  in  that  a  calibration  area 
(21  )  is  selected  from  a  number  of  possible  prede- 
termined  calibration  areas,  test  patterns  (58,59) 
being  formed  in  the  selected  calibration  area  (21) 
for  different  settings  of  the  parameter,  the  opti- 
mum  setting  of  the  parameter  being  determined 
in  accordance  with  a  predetermined  criterion  on 
the  basis  of  the  test  patterns  (58,59)  thus  formed, 
the  parameter  being  adjusted  in  conformity  with 
said  optimum  setting  during  the  formation  of  the 
information  patterns. 

2.  A  method  as  claimed  in  Claim  1  ,  characterized  in 
thatan  auxiliary  area  (22)  is  assigned  to  each  cal- 
ibration  area  (21),  an  auxiliary  pattern  being 
formed,  each  time  that  an  optimum  setting  is  de- 
termined,  in  the  auxiliary  area  (22)  assigned  to 
the  calibration  area  (21)  used  for  determining  the 
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optimum  setting,  the  calibration  area  (21)  being 
selected  on  the  basis  of  the  auxiliary  patterns  re- 
corded  in  the  auxiliary  areas  (22). 

3.  A  method  as  claimed  in  Claim  2,  characterized  in 
that  the  dimensions  of  the  auxiliary  areas  (22) 
are  smallerthan  the  dimensions  of  the  calibration 
areas  (21). 

4.  A  method  as  claimed  in  Claim  1,  2  or  3,  charac- 
terized  in  that  the  record  carrier  (1  )  used  has  been 
provided  with  addresses,  the  calibration  areas 
(21)  and  auxiliary  areas  (22)  being  specified  by 
means  of  predetermined  addresses. 

to  select  a  calibration  area  (21)  which  is  preceded 
by  an  area  which  has  not  yet  been  provided  with 
test  patterns  (58,59). 

Patentanspriiche 

1.  Verfahren  zum  Anbringen  von  Informationsmu- 
stern  auf  einem  Aufzeichnungstrager  (1),  wobei 
wenigstens  ein  aufzeichnungstrager-abhangiger 
Parameter,  der  die  Qualitat  des  gebildeten  Infor- 
mationsmusters  beeinflulit,  eingestellt  wird,  da- 
durch  gekennzeichnet,  dali  ein  Kalibriergebiet 
(21)  aus  einer  Anzahl  moglicher  vorgegebener 
Kalibriergebiete  ausgewahlt  wird,  wobei  im  aus- 
gewahlten  Kalibriergebiet  (21)  Testmuster  (58, 
59)  fur  verschiedene  Einstellungen  des  Parame- 
ters  angebracht  werden,  wobei  auf  Basis  der  so 
gebildeten  Testmuster  (58,  59)  die  optimale  Ein- 
stellung  des  Parameters  nach  einem  vorgegebe- 
nen  Kriterium  bestimmt  wird,  und  wobei  bei  der 
Bildung  der  Informationsmuster  der  Parameter 
entsprechend  der  genannten  optimalen  Einstel- 
lung  eingestellt  wird. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalijedem  Kalibriergebiet  (21)  ein  Hilfs- 
gebiet  (22)  zugeordnet  wird,  wobei  bei  jeder  Be- 
stimmung  einer  optimalen  Einstellung  ein  Hilfs- 
muster  in  dem  Hilfsgebiet  (22)  gebildet  wird,  das 
demjenigen  Kalibriergebiet  (21)  zugeordnet  ist, 
das  zur  Bestimmung  der  optimalen  Einstellung 
verwendet  wurde,  wobei  das  Kalibriergebiet  (21) 
auf  der  Basis  der  in  den  Hilfsgebieten  aufge- 
zeichneten  Hilfsmuster  (22)  gewahlt  wird. 

3.  Verfahren  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  dali  die  Abmessungen  der  Hilfsgebiete 
(22)  kleiner  sind  als  die  Abmessungen  der  Kali- 
briergebiete. 

4.  Verfahren  nach  Anspruch  1  ,  2,  oder  3,  dadurch 
gekennzeichnet,  dali  der  verwendete  Aufzeich- 
nungstrager  (1)  mit  Adressen  versehen  ist,  wobei 
die  Kalibriergebiete  (21)  und  Hilfsgebiete  (22) 
durch  vorgegebene  Adressen  angegeben  wer- 
den. 

5.  Verfahren  nach  Anspruch  1  ,  2,  3  oder  4,  dadurch 
gekennzeichnet,  dali  bei  der  Wahl  eines  Kali- 
briergebiets  (21)  immer  ein  Kalibriergebiet  (21) 
gewahlt  wird,  das  unmittelbar  einem  Gebietfolgt, 
das  noch  nicht  mit  Testmustern  versehen  ist. 

6.  Verfahren  nach  Anspruch  1,  2,  3,  4  oder  5,  da- 
durch  gekennzeichnet,  dali  der  verwendete  Auf- 
zeichnungstrager  (1)  von  einem  Typ  ist,  auf  dem 
mittels  der  Informationsmuster  eine  beschrankte 
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15 
5.  A  method  as  claimed  in  Claim  1  ,  2,  3  or  4,  char- 

acterized  in  that  in  selecting  a  calibration  area 
(21)  always  a  calibration  area  (21)  is  selected 
which  directly  follows  an  area  which  has  not  yet 
been  provided  with  test  patterns.  20 

6.  A  method  as  claimed  in  Claim  1  ,  2,  3,  4  or  5,  char- 
acterized  in  that  the  record  carrier  (1)  used  is  of 
a  type  on  which  a  limited  number  of  information 
signals  can  be  recorded  by  means  of  the  informa-  25 
tion  patterns,  the  number  of  calibration  areas 
(21)  being  at  least  equal  to  said  number  of  infor- 
mation  signals. 

7.  An  information  recording  device  comprising  write  30 
means  (3,7,8)  for  providing  a  record  carrier  (1) 
with  information  patterns  and  means  (8)  for  ad- 
justing  the  write  means  (3,7,8),  characterized  in 
that  the  device  comprises  selection  means  (5)  for 
selecting  a  calibration  area  (21  )  from  a  number  of  35 
predetermined  calibration  areas  on  the  record 
carrier  (1),  means  for  causing  test  patterns 
(58,59)  to  be  formed  in  the  selected  calibration 
area  (21)  for  different  settings  of  the  write  means, 
means  (5,10)  for  selecting  an  optimum  setting  on  40 
the  basis  of  the  test  patterns  thus  formed,  and 
means  (5,8)  for  causing  the  write  means  (3,7,8) 
to  be  adjusted  in  conformity  with  the  selected  op- 
timum  setting  during  the  formation  of  the  infor- 
mation  patterns.  45 

8.  An  information  recording  device  as  claimed  in 
Claim  7,  characterized  by  means  (3,5,7,8)  for 
causing  an  auxiliary  pattern  to  be  recorded  in  an 
auxiliary  area  (22)  assigned  to  the  selected  cali-  50 
bration  area  (22),  the  selection  means  (5)  being 
adapted  to  select  the  calibration  area  (21)  on  the 
basis  of  the  auxiliary  patterns  formed  in  the  aux- 
iliary  areas  (22). 

55 
9.  An  information  recording  device  as  claimed  in 

Claim  7  or  8,  characterized  in  that  the  means  (5) 
for  selecting  a  calibration  (21)  area  are  adapted 

9 
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Anzahl  von  Informationssignalen  aufgezeichnet 
werden  kann,  wobei  die  Anzahl  Kalibriergebiete 
(21)  wenigstens  gleich  dererwahnten  Anzahl  von 
Informationssignalen  ist. 

5 
7.  Informationsaufzeichnungseinrichtung  mit  Schreib- 

mitteln  (3,  7,  8)  zum  Anbringen  von  Informations- 
mustern  auf  einem  Auf  zeichnungstrager(i)  und 
mit  Mitteln  (8)  zum  Einstellen  der  Schreibmittel 
(3,  7,  8),  dadurch  gekennzeichnet,  dali  die  Ein-  w 
richtung  Wahlmittel  (5)  zum  Wahlen  eines  Kali- 
briergebiets  (21)  aus  einer  Anzahl  vorgegebener 
Kalibriergebiete  auf  dem  Aufzeichnungstrager 
(1),  Mittel  zum  Bewirken  der  Bildung  von  Testmu- 
stern  (58,  59)  in  dem  ausgewahlten  Kalibrierge-  15 
biet  (21)  fur  verschiedene  Einstellungen  der 
Schreibmittel,  Mittel  (5,  10)  zum  Auswa  hlen  einer 
optimalen  Einstellung  auf  der  Basis  der  so  gebil- 
deten  Testmuster,  sowie  Mittel  (5,  8)  zum  Bewir- 
ken  der  Einstellung  der  Schreibmittel  (3,  7,  8)  ent-  20 
sprechend  der  gewahlten  optimalen  Einstellung 
beim  Bilden  der  Informationsmuster  umfalit. 

8.  Informationsaufzeichnungseinrichtung  nach  An- 
spruch  7,  gekennzeichnet  durch  Mittel  (3,  5,  7,  8)  25 
zum  Bewirken  der  Aufzeichnung  eines  Hilfsmu- 
sters  in  einem  dem  ausgewahlten  Kalibriergebiet 
(21)  zugeordneten  Hilfsgebiet  (22),  wobei  die 
Wahlmittel  (5)  dazu  eingerichtet  sind,  auf  Basis 
der  in  den  Hilfsgebieten  (22)  gebildeten  Hilfsmu-  30 
ster  das  Kalibriergebiet  (21)  zu  wahlen. 

9.  Informationsaufzeichnungseinrichtung  nach  An- 
spruch  7  oder  8,  dadurch  gekennzeichnet,  dali 
die  Mittel  (5)  zum  Auswahlen  eines  Kalibrierge-  35 
biets  (21)  dazu  eingerichtet  sind,  ein  Kalibrierge- 
biet  (21)  zu  wahlen,  dem  ein  Gebiet  vorangeht, 
das  noch  nichtmitTestmustern  (58,  59)  versehen 
ist. 

40 

Revendications 

1.  Precede  de  fournir  un  support  d'enregistrement 
(a)  de  configurations  d'information,  suivant  le-  45 
quel  est  ajuste  au  moins  un  parametre  dependant 
de  support  d'enregistrement  qui  influence  la  qua- 
lite  de  la  configuration  d'information  formee,  ca- 
racterise  en  ce  que  Ton  choisit  une  zone  de  cali- 
brage  (21)  parmi  un  nombre  possible  de  zones  de  50 
calibrage  predetermines,  dans  la  zone  de  cali- 
brage  choisie  (21  )  des  configurations  d'essai  (58, 
59)  etant  formees  pour  differents  ajustages  du 
parametre,  I'ajustage  optimal  du  parametre  etant 
determine  en  conformite  avec  un  critere  predeter-  55 
mine  sur  la  base  des  configurations  d'essai  (58, 
59)  ainsi  formees,  le  parametre  etant  ajuste  en 
conformite  avec  led  it  ajustage  optimal  pendant  la 

formation  des  configurations  d'information. 

2.  Procede  selon  la  revendication  1,  caracterise  en 
ce  qu'une  zone  auxiliaire  (22)  est  assignee  a  cha- 
que  zone  de  calibrage  (21),  une  configuration 
auxiliaire  etant  formee  toutes  les  fois  qu'un  ajus- 
tage  optimal  est  determine,  dans  la  zone  auxiliai- 
re  (22)  assignee  a  la  zone  de  calibrage  (21)  utili- 
see  pour  determiner  I'ajustage  optimal,  la  zone 
de  calibrage  (21)  etant  choisie  sur  la  base  des 
configurations  auxiliaires  enregistrees  dans  les 
zones  auxiliaires  (22). 

3.  Procede  selon  la  revendication  2,  caracterise  en 
ce  que  les  dimensions  des  zones  auxiliaires  (22) 
sont  inferieures  a  eel  les  des  zones  de  calibrage 
(21). 

4.  Procede  selon  les  revendications  1  ,  2  ou  3,  carac- 
terise  en  ce  que  le  support  d'enregistrement  uti- 
lise  (1)  a  ete  muni  d'adresses,  les  zones  de  cali- 
brage  (21)  et  les  zones  auxiliaires  (22)  etant  spe- 
cif  iees  au  moyen  d'adresses  predeterminees. 

5.  Procede  selon  les  revendications  1  ,  2,  3  ou  4,  ca- 
racterise  en  ce  qu'en  choisissant  une  zone  de  ca- 
librage  (21)  on  choisit  toujours  une  zone  de  cali- 
brage  (21)  qui  suit  immediatement  a  une  zone  qui 
n'a  pas  encore  ete  munie  de  configurations  d'es- 
sai. 

6.  Procede  selon  les  revendications  1,  2,  3,  4  ou  5, 
caracterise  en  ce  que  le  support  d'enregistre- 
ment  utilise  (1)  est  d'un  type  sur  lequel  un  nom- 
bre  limite  de  signaux  d'information  peuvent  etre 
enregistres  au  moyen  des  configurations  d'infor- 
mation,  le  nombre  de  zones  de  calibrage  (21) 
etant  au  moins  egal  audit  nombre  de  signaux  d'in- 
formation. 

7.  Dispositif  d'enregistrement  d'information 
comportant  des  moyens  d'inscription  (3,  7,  8) 
pour  munir  un  support  d'enregistrement  (1)  de 
configurations  d'information  et  des  moyens  (8) 
pour  ajuster  les  moyens  d'inscription  (3,  7,  8),  ca- 
racterise  en  ce  que  le  dispositif  comporte  des 
moyens  de  selection  (5)  pour  choisir  une  zone  de 
calibrage  (21)  parmi  un  certain  nombre  des  zones 
de  calibrage  predeterminees  sur  le  support  d'en- 
registrement  (1),  des  moyens  entraTnant  la  for- 
mation  de  configurations  d'essai  (58,  59)  dans  la 
zone  de  calibrage  choisie  (21)  pour  differents 
ajustages  des  moyens  d'inscription,  des  moyens 
(5,  10)  pour  choisir  un  ajustage  optimal  sur  la 
base  des  configurations  d'essai  ainsi  formees,  et 
des  moyens  (5,  8)  entraTnant  I'ajustage  des 
moyens  d'inscription  (3,  7,  8)  en  conformite  avec 
I'ajustage  optimal  choisi  pendant  la  formation  des 
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configurations  d'information. 

8.  Dispositif  d'enregistrement  d'information  selon  la 
revendication  7,  caracterise  par  des  moyens  (3, 
5,  7,  8)  entraTnant  I'enregistrement  d'une  confi-  5 
guration  auxiliaire  dans  une  zone  auxiliaire  (22) 
assignee  a  la  zone  de  calibrage  choisie  (21),  les 
moyens  de  selection  (5)  etant  adaptes  a  selec- 
tionner  la  zone  de  calibrage  21)  sur  la  base  des 
configurations  auxiliaires  formees  dans  les  zo-  w 
nes  auxiliaires  (22). 

9.  Dispositif  d'enregistrement  d'information  selon  la 
revendication  7  ou  8,  caracterise  en  ce  que  les 
moyens  (5)  concus  pour  selection  ner  une  zone  15 
de  calibrage  (21  )  sont  adaptes  a  selectionner  une 
zone  de  calibrage  (21)  qui  est  precedee  d'une 
zone  qui  n'a  pas  encore  ete  munie  de  configura- 
tions  d'essai  (58,  59). 
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