
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0  3 2 9   4 3 1  

Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  89301472.0  ©  Int.  CI.4:  G  11  B  7 / 0 9  

@  Date  of  filing:  16.02.89 

©  Priority:  17.02.88  JP  32829/88 

©  Date  of  publication  of  application: 
23.08.89  Bulletin  89/34 

©  Designated  Contracting  States:  DE  FR  GB  IT  NL 

©  Applicant:  CANON  KABUSHIKI  KAISHA 
30-2,  3-chome,  Shimomaruko 
Ohta-ku  Tokyo  (JP) 

©  Inventor:  Shikichi,  Satoshi 
16-1-603,  Tamagawa  2-chome 
Ohta-ku  Tokyo  (JP) 

@  Representative  :  Beresford,  Keith  Denis  Lewis  et  al 
BERESFORD  &  Co.  2-5  Warwick  Court  High  Holborn 
London  WC1R5DJ  (GB) 

CM 
<  

CO 

CM 
CO 

(§4)  Optical  information  processing  apparatus. 
©  An  optical  information  processing  apparatus  comprises 
scanning  device  for  scanning  an  information  track  on  an  optical 
recording  medium  by  a  focused  light  spot,  moving  device  for 
moving  the  light  spot  in  the  direction  of  an  optical  axis  of  the 
scanning  device  and/or  the  direction  which  is  perpendicular  to 
the  optical  axis  with  respect  to  the  information  track,  detecting 
device  for  detecting  focusing  and/or  tracking  error  signals  for 
the  information  track  of  the  light  spot,  control  device  for 
returning  the  detected  error  signal  to  the  moving  device, 
limiting  device  for  electrically  limiting  moving  range  of  the  light 
spot,  and  adjusting  device  for  adjusting  the  moving  range  of  the 
light  spot  which  is  limited  by  the  control  device  in  accordance 
with  a  sensitivity  of  the  moving  device. 
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Description 

Optical  Information  Processing  Apparatus 

BACKGROUND  OF  THE  INVENTION 
5 

Field  of  the  Invention 
The  present  invention  relates  to  an  optical  information  processing  apparatus  in  which  an  optical  recording 

medium  is  scanned  by  a  focused  light  beam  and  information  is  recorded  and/or  reproduced. 

10  Related  Background  Art 
Hitherto,  various  kinds  of  media  of  the  disk  type,  card  type,  tape  type,  and  the  like  have  been  known  as  a 

form  of  a  medium  to  record  information  and  to  read  out  the  recorded  information  by  using  the  light.  Among 
them,  the  demand  for  an  optical  information  recording  medium  (hereinafter,  referred  to  as  an  "optical  card") 
formed  in  a  card  shape  is  increasing  more  and  more  as  a  small-sized  and  light-weighted  portable  medium 

15  having  a  large  memory  capacity. 
Fig.  1  is  a  schematic  plan  view  of  such  an  optical  card  101.  Reference  numeral  102  denotes  an  information 

recording  area;  103  indicates  an  information  track;  104  and  104'  track  selecting  areas;  and  105  a  home  position 
of  a  light  spot. 

Information  is  recorded  as  an  optically  detectable  recording  bit  train  (information  tracks)  on  the  optical  card 
20  101  by  scanning  by  a  light  beam  which  was  modulated  in  accordance  with  recording  information  and  focused 

to  a  micro  spot.  In  this  case,  to  accurately  record  information  without  causing  a  trouble  such  as  crossing  of 
information  tracks  or  the  like,  the  irradiating  position  of  the  light  spot  needs  to  be  controlled  (auto  tracking; 
hereinafter,  referred  to  as  an  "AT")  in  the  optical  card  surface  in  the  direction  perpendicular  to  the  scanning 
direction.  On  the  other  hand,  in  order  to  irradiate  the  light  spot  as  a  micro  spot  of  a  stable  size  irrespective  of 

25  the  bending  or  mechanical  error  of  an  optical  card,  it  is  necessary  to  control  (auto  focusing;  hereinafter, 
referred  to  as  an  "AF")  in  the  direction  perpendicular  to  the  optical  card  surface.  In  addition,  the  AT  and  AF  are 
also  necessary  in  the  reproducing  mode. 

Fig.  2  shows  a  constitutional  diagram  of  an  apparatus  for  recording  and  reproducing  information  onto  and 
from  an  optical  card.  Reference  numeral  106  denotes  a  motor  to  drive  the  optical  card  101  in  the  directions 

30  indicated  by  arrows  in  the  diagram;  107  is  a  light  source  such  as  a  semiconductor  laser;  108  a  collimating  lens 
to  convert  the  light  from  the  light  source  107  into  the  parallel  light  beam;  109  a  beam  splitter;  110  an  objective 
lens;  111  a  tracking  coil;  112  a  focusing  coil;  113  and  114  condenser  lenses;  115  and  116  photoelectric 
converting  elements  for  tracking  signal  detection  and  for  focusing  signal  detection;  117  a  tracking  controlling 
circuit;  and  118  afocusing  controlling  circuit.  The  coils  111  and  112  are  combined  with  magnets  (not  shown) 

35  and  construct  a  tracking  actuator  and  a  focusing  actuator,  respectively.  Currents  are  allowed  to  flow  through 
the  tracking  coil  1  1  1  and  focusing  coil  1  1  2  in  response  to  commands  from  the  control  circuits  1  1  7  and  1  1  8  on 
the  basis  of  a  tracking  signal  and  a  focusing  signal  which  are  detected  by  the  photoelectric  converting 
elements  115  and  116,  respectively,  so  that  the  objective  lens  110  is  moved  and  the  AT  and  AF  are  executed. 
On  the  other  hand,  reference  numeral  119  denotes  system  controller  to  control  a  recording  and  reproducing 

40  apparatus  and  120  indicates  a  group  of  various  control  signals  which  are  output  from  the  system  controller 
119.  Although  signals  other  than  signals  120  are  also  output  from  the  controller  119,  they  are  not  shown  here. 
Reference  numeral  121  denotes  an  optical  head  and  122  indicates  a  drive  motor  to  move  the  optical  head  in  the 
direction  indicated  by  an  arrow  u  in  Fig.  1. 

The  light  from  the  light  source  107  is  converted  to  the  parallel  light  by  the  collimating  lens  108  and  is 
45  transmitted  through  the  beam  splitter  109.  Thereafter,  the  light  is  focused  onto  the  recording  track  on  the 

optical  card  101  by  the  objective  lens  110.  The  light  reflected  by  the  recording  track  is  again  transmitted 
through  the  beam  splitter  109  and  is  divided  into  two  light  beams  by  a  beam  splitter  109'.  The  divided  light 
beams  are  respectively  focused  onto  the  photoelectric  converting  element  115  for  tracking  signal  detection 
and  the  photoelectric  converting  element  116  for  focusing  signal  detection  by  the  condenser  lenses  113  and 

50  114.  Electric  signals  from  the  photoelectric  converting  elements  115  and  116  are  used  as  a  tracking  error 
signal  and  a  focusing  error  signal  by  the  tracking  controlling  circuit  1  1  7  and  the  focusing  controlling  circuit  118, 
respectively.  By  allowing  currents  to  flow  through  the  tracking  coil  1  1  1  and  focusing  coil  112,  the  objective  lens 
110  is  moved  and  the  AT  and  AF  are  executed. 

Fig.  3  is  a  detailed  diagram  of  the  tracking  controlling  circuit  117. 
55  In  the  diagram,  the  same  parts  and  components  as  those  in  Fig.  2  are  designated  by  the  same  reference 

numerals.  A  tracking  error  signal  203  detected  by  the  photoelectric  converting  element  115  is  transmitted 
through  a  phase  compensating  circuit  202  and  a  limiter  301  and  is  amplified  by  an  operational  amplifier  302  and 
is  input  to  the  tracking  coil  111.  The  limiter  301  is  used  to  limit  the  maximum  current  which  flows  through  the 
coil  111.  The  reason  why  the  maximum  current  is  limited  is  to  prevent  a  breakage  of  the  actuators  due  to  the 

60  inflow  of  an  overcurrent  or  the  unnecessary  motion  of  the  objective  lens  when  noises  appear  in  the  signal  203 
due  to  dusts  or  scratches  on  the  medium. 

However,  in  the  foregoing  conventional  apparatus,  even  in  the  case  where  a  variation  in  sensitivity  of  the 
actuators  occurs  depending  on  the  apparatuses,  the  maximum  current  is  constant.  Therefore,  the  moving 

2 



EP  0  329  431  A2 

distance  of  the  objective  lens  due  to  the  limited  current  differs  in  dependence  on  each  of  the  actuators.  That  is, 
in  the  case  of  the  actuator  of  a  high  sensitivity,  the  moving  distance  of  the  objective  lens  is  large.  On  the 
contrary,  in  the  case  of  the  actuator  of  a  low  sensitivity,  the  moving  distance  is  small.  Therefore,  large  noises 
appear  in  the  signal  203  due  to  dusts  or  scratches  on  the  medium.  A  variation  in  movement  amount  of  the 
objective  lens  occurs  when  the  current  is  limited  depending  on  the  apparatuses.  There  is  a  problem  such  that  5 
in  a  certain  apparatus,  the  AT  is  effective  even  by  the  existence  of  a  large  dust,  but  in  another  apparatus,  the 
AT  is  made  ineffective  even  by  the  existence  of  a  small  dust,  and  in  this  manner,  the  quality  of  the  apparatus 
becomes  unstable. 

SUMMARY  OF  THE  INVENTION  10 
It  is  an  object  of  the  present  invention  to  solve  the  problems  in  the  conventional  techniques  mentioned 

above  and  to  provide  an  optical  information  processing  apparatus  in  which  even  if  there  is  a  variation  in 
sensitivity  of  actuators  of  apparatuses,  a  limit  range  of  the  movement  of  a  light  spot  by  a  limiter  can  be  adjusted 
to  be  constant. 

The  above  object  of  the  invention  is  accomplished  by  an  optical  information  processing  apparatus  15 
comprising:  means  for  scanning  an  information  track  on  an  optical  recording  medium  by  a  focused  light  spot; 
means  for  moving  the  light  spot  in  the  direction  of  an  optical  axis  and/or  the  direction  which  is  perpendicular  to 
the  optical  axis  with  respect  to  the  information  track;  means  for  detecting  focusing  and/or  tracking  error 
signals  for  the  information  track  of  the  light  spot;  control  means  for  returning  the  error  signal  detected  to  the 
moving  means;  means  for  electrically  limiting  a  moving  range  of  the  light  spot;  and  means  for  adjusting  the  20 
moving  range  of  the  light  spot  which  is  limited  by  the  control  means  in  accordance  with  a  sensitivity  of  the 
moving  means. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
25 

Fig.  1  is  a  schematic  plan  view  showing  an  example  of  an  optical  card; 
Fig.  2  is  a  schematic  diagram  showing  an  example  of  an  optical  information  recording  and  reproducing 

apparatus  using  the  optical  card  shown  in  Fig.  1  ; 
Fig.  3  is  a  block  diagram  showing  an  example  of  a  construction  of  a  conventional  tracking  controlling 

circuit  which  is  used  in  the  apparatus  shown  in  Fig.  2;  30 
Fig.  4  is  a  block  diagram  showing  an  embodiment  of  a  tracking  controlling  circuit  which  is  used  in  the 

apparatus  of  the  invention  ; 
Fig.  5  is  a  block  diagram  showing  another  embodiment  of  a  tracking  controlling  circuit  for  use  in  the 

invention; 
Fig.  6  is  a  schematic  diagram  showing  still  another  embodiment  of  an  apparatus  of  the  invention  ;  35 
Fig.  7  is  a  block  diagram  showing  a  construction  of  a  tracking  controlling  circuit  in  the  apparatus  shown 

in  Fig.  6;  and 
Fig.  8  is  a  block  diagram  showing  an  embodiment  of  a  focusing  controlling  circuit  which  is  used  in  the 

invention. 
40 

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 
Fig.  4  is  a  block  diagram  showing  an  embodiment  of  a  tracking  controlling  circuit  which  is  used  in  an  optical 

information  processing  apparatus  of  the  present  invention.  In  the  apparatus  of  the  invention,  the  construction 
other  than  the  tracking  controlling  circuit  is  the  same  as  that  in  the  example  of  Fig.  2.  Therefore,  in  Fig.  4,  the 
same  parts  and  components  as  those  in  Fig.  2  are  designated  by  the  same  reference  numerals.  45 

In  Fig.  4,  reference  numeral  202  denotes  the  phase  compensating  circuit;  201  indicates  a  tracking  controller 
which  receives  signals  from  the  system  controller  119  and  controls  the  whole  tracking  controlling  circuit  117; 
204  and  205  operational  amplifiers;  R-i,  R2,  R3,  and  R5  resistors;  VR2  a  variable  resistor;  and  D1  and  D2  diodes. 

The  tracking  signal  203  which  is  detected  by  the  photoeJectric  converting  element  115  is  first  input  to  the 
phase  compensating  circuit  202  to  stabilize  the  AT  servo  and  is  transmitted  through  a  circuit  constructed  by  50 
the  operational  amplifier  204  and  is  input  to  a  circuit  constructed  by  the  operational  amplifier  205.  Thus,  a 
current  flows  through  the  tracking  coil  111.  The  diodes  D1  and  D2  are  provided  to  limit  the  maximum  current 
which  is  allowed  to  flow  through  the  coil  111.  For  instance,  it  is  assumed  that 
Rt  =  r3  =  VR2  =  10  kQ 
Rs  =  10  55 
and  the  voltages  in  the  forward  direction  of  D1  and  D2  are  set  to  0.7  V,  respectively.  When  noises  appear  in  the 
signal  203  and  the  voltage  at  point  A  becomes  larger  than  0.7  V,  the  voltage  at  point  B  is  held  to  0.7  V  by  the 
function  of  the  limiter  of  the  diode  D1  or  D2. 

On  the  other  hand,  the  variable  resistor  VR2  is  provided  to  correct  a  variation  in  sensitivity  of  the  actuators.  A 
sensitivity  S  of  the  actuator  is  expressed  as  follows,  movement  amount  of  the.  objective  lens  10  60 
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when  a  c u r r e n t   I  f l o w s  
S  = 

c u r r e n t   I  f l o w i n g   t h r o u g h   t h e   c o i l   1 1 1  
5 

there  is  also  a  variation  in  sensitivity  S  even  among  the  same  kind  of  actuators.  Therefore,  if  the  sensitivity 
variation  is  not  corrected,  a  variation  in  AT  servo  gain  also  occurs  depending  on  the  actuator  which  is  used,  so 
that  the  apparatus  in  which  the  AT  servo  does  not  stably  function  is  manufactured.  Therefore,  when  the 

10  actuator  of  a  high  sensitivity  is  used,  by  setting  the  resistance  value  of  VR2  to  a  small  value,  the  amplification 
factor  of  the  electric  circuit  is  reduced.  On  the  contrary,  when  the  actuator  of  a  low  sensitivity  is  used,  by 
setting  the  resistance  value  of  VR2  to  a  large  value,  the  amplification  factor  of  the  electric  circuit  is  increased. 
Consequently,  the  AT  servo  gain  of  any  apparatus  is  set  to  the  same  value. 

The  variable  resistor  VR2  also  functions  to  adjust  the  movement  amount  of  the  objective  lens  which  is 
15  limited  by  the  limiter  comprising  D1  and  D2.  For  instance,  when  the  actuator  having  a  standard  sensitivity  is 

used,  if  it  is  assumed  that  VR2  =  10  k£2,  noises  appear  in  the  signal  203  and  the  voltage  at  point  A  is  larger 
than  0.7  V,  so  that  the  voltage  at  point  B  is  held  to  0.7  V  as  mentioned  above  and  the  current  flowing  through 
the  coil  111  is  set  to  0.7  A.  For  instance,  when  the  actuator  having  a  sensitivity  which  is  twice  as  high  as  the 
standard  sensitivity  is  used,  the  amplification  factor  of  the  electric  circuit  needs  to  be  reduced  to  the  half  in 

20  order  to  make  the  AT  servo  gain  constant.  The  resistance  value  of  VR2  is  adjusted  to  5  kfi.  At  this  time,  the 
limit  current  value  is  set  to  0.35  A.  Although  the  current  value  differs,  since  the  half  current  flows  through  the 
coil  of  the  actuator  of  the  sensitivity  which  is  twice  as  high  as  the  standard  sensitivity,  the  movement  amount  of 
the  objective  lens  is  equal  to  the  movement  amount  of  the  objective  lens  of  the  actuator  having  the  standard 
sensitivity. 

25  As  described  above,  according  to  the  invention,  even  when  there  is  a  variation  in  sensitivity  among  the 
actuators,  the  movement  amounts  of  the  objective  lenses  can  be  equalized.  Thus,  it  is  possible  to  prevent  a 
variation  in  movement  amount  of  the  objective  lens  depending  on  the  apparatus  which  occurs  when  the 
current  is  limited  by  the  appearance  of  large  noises  in  the  signal  203  due  to  dusts  or  scratches  on  the  medium. 
Consequently,  the  quality  can  be  stabilized. 

30  Fig.  5  is  a  block  diagram  showing  another  embodiment  of  a  tracking  controlling  circuit  which  is  used  in  the 
invention.  In  Fig.  5,  the  same  parts  and  components  as  those  in  Fig.  4  are  designated  by  the  same  reference 
numerals  and  their  detailed  descriptions  are  omitted.  In  the  example  of  Fig.  4,  the  variation  among  the 
actuators  has  been  corrected  by  providing  the  gain  adjusting  means  at  the  post  stage  of  the  limiter.  However, 
in  another  embodiment,  a  limit  value  of  the  limiter  is  made  variable  in  place  of  the  gain  adjusting  means. 

35  In  Fig.  5,  Rn  to  R15  denote  resistors;  VRn  indicates  a  variable  resistor  to  correct  the  sensitivity  variation  of 
the  actuators;  Dn  and  D12  diodes  constructing  a  limiter;  VR12  and  VR13  variable  resistors  to  adjust  the 
voltage  at  point  B  when  the  current  is  limited;  and  +V  and  -V  represent  DC  voltage  sources. 

It  is  now  assumed  that  R4  =  1  kQ.  and  when  the  actuator  having  the  standard  sensitivity  is  used,  VR1  =  100 
kO.  VR12  and  VR13  are  adjusted  so  as  to  keep  the  voltage  at  point  B  to  7V  when  noises  appear  in  the  signal  203 

40  and  the  voltage  at  point  A  becomes  larger  than  0.7  V.  Practically  speaking,  the  cathode  voltage  of  D1  1  is  set  to 
+  6.3  V  by  adjusting  VR12.  Similarly,  the  anode  voltage  of  D12  is  set  to  -6.3  V  by  adjusting  VR13  Thus,  the 
current  flowing  through  the  coil  111  is  set  to  0.7  A. 

For  instance,  when  the  actuator  having  the  sensitivity  which  is  twice  as  high  as  the  standard  sensitivity  is 
used,  it  is.necessary  to  reduce  the  amplification  factor  of  the  electric  circuit  into  the  half  value  in  order  to  make 

45  the  AT  servo  gain  constant.  The  resistance  value  of  VR1  is  adjusted  to  50  k£l  At  this  time,  it  is  necessary  to  set 
the  limit  current  value  to  0.35  A.  Therefore,  VR12  and  VR13  are  adjusted  so  as  to  keep  the  voltage  at  point  B  to 
3.5  V.  Practically  speaking,  the  cathode  voltage  of  Dn  is  set  to  +2.8  V  by  adjusting  VR12.  Similarly,  the  anode 
voltage  of  D12  is  set  to  -2.8  V  by  adjusting  VR13.  Thus,  the  limit  current  value  is  set  to  0.35  A.  Although  the 
current  value  differs,  since  the  half  current  flows  through  the  coil  of  the  actuator  having  the  sensitivity  which  is 

50  twice  as  high  as  the  standard  sensitivity,  the  movement  amount  of  the  objective  lens  is  equal  to  the  movement 
amount  of  the  objective  lens  of  the  actuator  having  the  standard  sensitivity. 

Fig.  6  is  a  schematic  diagram  showing  still  another  embodiment  of  an  optical  information  processing 
apparatus  of  the  invention.  In  the  diagram,  the  same  parts  and  components  as  those  in  Fig.  2  are  designated  by 
the  same  reference  numerals  and  their  detailed  descriptions  are  omitted. 

55  In  Fig.  6,  reference  numeral  206  denotes  a  lens  position  sensor  to  detect  the  position  in  the  tracking 
direction  of  the  objective  lens  110  with  respect  to  the  optical  head  121  .  A  detection  signal  of  the  lens  position 
sensor  206  is  input  to  a  tracking  controlling  circuit  127  together  with  a  tracking  error  signal  which  is  detected 
by  the  photoelectric  converting  element  115. 

Fig.  7  is  a  block  diagram  showing  a  construction  of  the  tracking  controlling  circuit  127  in  the  apparatus 
60  shown  in  Fig.  6.  In  Fig.  7,  the  same  parts  and  components  as  those  in  Figs.  4  and  6  are  designated  by  the  same 

reference  numerals.  R21  ,  R23,  R24,  and  R25  denote  resistors  and  VR21  indicates  a  variable  resistor  to  correct  a 
sensitivity  variation  of  the  actuators. 

In  the  embodiment,  the  tracking  error  signal  203  detected  by  the  photoelectric  converting  element  115  is 
transmitted  through  the  phase  compensating  circuit  202,  the  operational  amplifier  204,  a  holding  circuit  209, 

65  and  the  operational  amplifier  205  and  is  input  to  the  tracking  coil  1  1  1  .  On  the  other  hand,  an  output  of  the  lens 
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position  sensor  206  is  second-order  differentiated  by  a  second  order  differentiating  circuit  207  and  becomes  a 
signal  indicative  of  the  acceleration  (corresponding  to  the  moving  acceleration  of  the  light  spot)  of  the 
objective  lens.  The  acceleration  signal  is  input  to  a  window  comparator  208.  When  the  level  of  the  input 
acceleration  signal  becomes  a  predetermined  value  or  higher,  the  window  comparator  208  outputs  a  signal  to 
instruct  the  holding  circuit  209  to  hold.  When  the  signal  is  received  from  the  window  comparator,  the  holding  5 
circuit  209  holds  the  voltage  at  point  B. 

In  the  construction  as  mentioned  above,  when  noises  are  generated  in  the  signal  203,  the  tracking  actuator 
tries  to  largely  move  the  objective  lens.  Then,  the  acceleration  of  the  objective  lens  which  is  detected  by  the 
lens  position  sensor  206  and  differentiated  by  the  second  order  differentiating  circuit  207  exceeds  the  limit 
value  of  the  window  comparator  208.  At  this  time,  in  accordance  with  the  signal  from  the  window  comparator  10 
208,  the  holding  circuit  209  holds  the  voltage  at  point  B,  thereby  preventing  that  a  larger  current  flows  through 
the  tracking  coil  111. 

In  the  embodiment,  the  actual  motion  of  the  objective  lens  is  detected  and  the  current  flowing  through  the 
actuator  is  limited  on  the  basis  of  the  result  of  the  detection.  Therefore,  even  if  there  is  a  sensitivity  variation  of 
the  actuators,  the  moving  ranges  of  the  objective  lenses  can  be  equalized.  75 

In  the  embodiment,  the  holding  circuit  can  be  also  arranged  at  different  position,  for  instance,  between  point 
A  and  the  resistor  R21. 

Although  the  embodiment  has  been  described  with  respect  to  the  tracking  controlling  circuit,  the  invention 
can  be  also  similarly  applied  to  a  focusing  controlling  circuit.  For  instance,  the  focusing  controlling  circuit 
which  is  used  in  the  invention  can  be  constructed  as  shown  in  Fig.  8.  The  construction  other  than  the  focusing  20 
controlling  circuit  118  is  the  same  as  that  in  the  example  of  Fig.  2.  In  Fig.  8,  the  same  parts  and  components  as 
those  in  Figs.  2  and  4  are  designated  by  the  same  reference  numerals  and  their  detailed  descriptions  are 
omitted. 

In  Fig.  8,  reference  210  denotes  a  focusing  controller  which  receives  signals  from  the  system  controller  119 
and  controls  the  whole  focusing  controlling  circuit  118.  25 

As  will  be  obvious  from  Fig.  8,  the  focusing  controlling  circuit  for  use  in  the  invention  can  be  also 
constructed  in  a  manner  similar  to  the  tracking  controlling  circuit.  On  the  other  hand,  the  embodiments  of 
Figs.  5  and  7  may  be  also  directly  applied  to  the  focusing  controlling  circuit.  In  this  case,  the  photoelectric 
converting  element  1  15  for  tracking  signal  detection  and  the  tracking  coil  1  1  1  are  replaced  to  the  photoelectric 
converting  element  116  for  focusing  signal  detection  and  the  focusing  coil  112.  On  the  other  hand,  in  the  30 
example  of  Fig.  7,  the  lens  position  sensor  206  is  also  obviously  modified  so  as  to  detect  the  position  of  the 
direction  (focusing  direction)  of  the  optical  axis  of  the  objective  lens. 

The  present  invention  is  not  limited  to  the  foregoing  embodiments  but  may  modifications  and  variations  are 
possible  within  the  spirit  and  scope  of  the  appended  claims  of  the  invention.  For  instance,  the  shape  of  the 
optical  recording  medium  which  is  used  in  the  apparatus  of  the  invention  is  not  limited  to  the  card  shape  but  35 
may  be  set  to  any  of  the  disk  type,  tape  type,  and  the  like. 

Claims 
40 

1  .  An  optical  information  processing  apparatus  comprising: 
means  for  scanning  an  information  track  on  an  optical  recording  medium  by  a  focused  light  spot; 
means  for  moving  said  light  spot  in  the  direction  of  an  optical  axis  of  said  scanning  means  and/or  the 
direction  which  is  perpendicular  to  said  optical  axis  with  respect  to  the  information  track  ; 
means  for  detecting  focusing  and/or  tracking  error  signals  for  the  information  track  of  the  light  spot;  45 
control  means  for  returning  the  detected  error  signal  to  said  moving  means; 
means  for  electrically  limiting  a  moving  range  of  said  light  spot;  and 
means  for  adjusting  the  moving  range  of  the  light  spot  which  is  limited  by  said  control  means  in 

■"accordance  with  a  sensitivity  of  said  moving  means. 
2.  An  optical  information  processing  apparatus  comprising  :  50 

a  light  source; 
a  lens  for  focusing  a  light  beam  emitted  from  said  light  source  onto  an  information  track  on  an  optical 
recording  medium; 
means  for  relatively  moving  said  medium  with  respect  to  the  light  beam; 
an  actuator  for  driving  the  lens  in  the  direction  of  an  optical  axis  and/or  the  direction  which  is  55 
perpendicular  to  the  optical  axis; 
a  detector  for  detecting  focusing  and/or  tracking  error  signals  for  the  information  track  of  the  light  beam  ; 
a  controlling  circuit  to  return  the  error  signal  detected  by  said  detector  to  said  actuator; 
a  limiter  which  is  provided  in  the  controlling  circuit  and  electrically  limits  a  moving  range  of  the  objective 
lens;  and  60 
a  circuit  to  adjust  the  moving  range  of  the  objective  lens  which  is  limited  by  the  limiter  in  accordance  with 
a  sensitivity  of  the  actuator. 

3.  An  apparatus  according  to  claim  2,  wherein  said  adjusting  circuit  and  said  limiter  comprise: 
an  amplifier  for  amplifying  the  signal  which  is  input  to  said  actuator; 
a  circuit  to  adjust  a  gain  of  said  amplifier  in  accordance  with  the  sensitivity  of  the  actuator;  and  65 

5 
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a  circuit  to  limit  a  level  of  the  signal  which  is  input  to  said  amplifier  to  a  value  within  a  predetermined  range. 
4.  An  apparatus  according  to  claim  2,  wherein  said  adjusting  circuit  and  said  limiter  comprise: 

an  amplifier  to  amplify  a  signal  which  is  input  to  said  actuator; 
a  circuit  to  adjust  a  gain  of  said  amplifier  in  accordance  with  the  sensitivity  of  the  actuator; 
a  circuit  to  limit  a  level  of  the  signal  which  is  output  from  the  amplifier  to  the  actuator;  and 
a  circuit  to  adjust  a  limit  value  of  said  limiting  circuit  in  accordance  with  the  sensitivity  of  the  actuator. 

5.  An  apparatus  according  to  claim  2,  wherein  said  detector  is  formed  by  a  photoelectric  converting 
element  to  receive  the  light  beam  reflected  by  said  medium. 

6.  An  optical  information  processing  apparatus  comprising: 
alight  source; 
a  lens  for  focusing  a  light  beam  emitted  from  said  light  source  onto  an  information  track  on  an  optical 
recording  medium; 
means  for  relatively  moving  said  medium  with  respect  to  said  light  beam  ; 
an  actuator  to  drive  said  lens  in  the  direction  of  an  optical  axis  and/or  the  direction  which  is  perpendicular 
to  the  optical  axis; 
a  detector  to  detect  focusing  and/or  tracking  error  signals  for  the  information  track  of  the  light  beam  ; 
a  controlling  circuit  to  return  the  error  signal  detected  by  said  detector  to  said  actuator; 
an  instructing  circuit  for  monitoring  a  motion  of  said  lens  and  for  outputting  a  signal  when  the  lens  tries  to 
move  by  exceeding  a  predetermined  range  ;  and 
a  holding  circuit  which  is  arranged  in  said  controlling  circuit  and  receives  the  output  signal  from  said 
instructing  circuit  and  holds  the  error  signal  which  is  input  to  said  actuator. 

7.  An  apparatus  according  to  claim  6,  wherein  said  instructing  circuit  detects  an  acceleration  of  said 
lens  and  outputs  the  signal  when  the  detected  acceleration  exceeds  a  predetermined  range. 

8.  An  apparatus  according  to  claim  7,  wherein  said  instructing  circuit  comprises: 
a  sensor  to  detect  a  position  of  said  lens; 
a  circuit  to  second-order  differentiate  an  output  of  said  sensor;  and 
a  window  comparator  to  compare  an  output  of  said  differentiating  circuit  with  a  predetermined  value. 

9.  An  apparatus  according  to  claim  6,  wherein  said  controlling  circuit  includes: 
an  amplifier  to  amplify  the  signal  which  is  input  to  said  actuator;  and 
a  circuit  to  adjust  a  gain  of  said  amplifier  in  accordance  with  the  sensitivity  of  the  actuator. 

10.  An  apparatus  according  to  claim  6,  wherein  said  detector  is  formed  by  a  photoelectric  converting 
element  to  detect  the  light  beam  reflected  by  said  medium. 

11.  Apparatus  for  reading  and/or  writing  data  using  a  light  beam,  having  means  to  adjust  the  position 
and/or  focus  of  the  light  beam,  the  adjusting  means  having  a  limiter  to  limit  the  operation  of  the  adjusting 
means, 
characterised  in  that  the  operation  of  the  limiter  is  adjustable. 
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