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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  generally  relates  to  decel- 
eration  control  systems,  and  more  particularly  to  a 
deceleration  control  system  for  an  optical  disk  unit 
which  moves  a  light  beam  from  an  optical  head  to  a 
target  track  on  an  optical  disk  by  controlling  a  velocity 
of  a  track  actuator. 

An  optical  disk  unit  has  a  large  memory  capacity 
because  a  track  pitch  of  an  optical  disk  can  be  set  in 
the  order  of  several  microns.  For  this  reason,  the  opt- 
ical  disk  unit  is  suited  for  use  in  a  computer  system  or 
the  like  as  a  memory  device  having  a  large  memory 
capacity. 

Atrack  jump  control  of  the  optical  disk  unit  is  car- 
ried  out  in  response  to  an  external  instruction  which 
instructs  a  read  access  or  a  write  access.  When  car- 
rying  out  the  trackjump  control,  the  velocity  of  a  track 
actuator  is  controlled  to  move  a  light  beam  from  an 
optical  head  to  a  specified  target  track  on  the  optical 
disk.  In  other  words,  the  velocity  of  the  track  actuator 
is  controlled  in  a  state  where  a  tracking  servo  is  OFF 
based  on  a  velocity  error  between  a  target  velocity 
and  a  beam  moving  velocity  which  is  detected  from  a 
tracking  error  signal.  In  addition,  an  acceleration  of 
the  track  actuator  is  controlled  by  applying  an  accel- 
eration  pulse  voltage  to  the  track  actuator  when  start- 
ing  the  trackjump,  and  a  deceleration  of  the  track  ac- 
tuator  is  controlled  by  applying  a  deceleration  pulse 
voltage  to  the  track  actuator  when  ending  the  track 
jump. 

However,  the  beam  moving  velocity  before  the 
deceleration  control  which  is  carried  out  immediately 
before  the  end  of  the  trackjump  does  not  necessarily 
match  the  target  velocity  exactly.  Normally,  there  is 
an  error  in  the  velocity  control  and  the  beam  velocity 
does  not  become  exactly  zero  even  when  the  decel- 
eration  control  is  carried  outfora  predetermined  time. 
For  this  reason,  the  beam  position  becomes  unstable 
afterthe  tracking  servo  becomes  ON  at  the  end  of  the 
trackjump.  Accordingly,  it  is  desirable  to  realize  a  de- 
celeration  control  system  which  decelerates  the  track 
actuator  so  that  there  is  no  velocity  error  when  the 
tracking  zero  becomes  ON  at  the  end  of  the  track 
jump. 

FIG.1  shows  an  essential  part  of  an  example  of  a 
conventional  optical  disk  unit.  An  optical  disk  10  is  ro- 
tated  at  3600  rpm,  for  example,  by  a  spindle  motor  24. 
An  optical  head  12  is  arranged  movable  with  respect 
to  the  optical  disk  10,  and  a  head  driving  motor  26 
moves  the  optical  head  12  in  a  radial  direction  of  the 
optical  disk  1  0.  The  optical  head  1  2  emits  a  light  beam 
which  illuminates  the  optical  disk  1  0  for  reading  infor- 
mation  from  and/or  writing  information  on  the  optical 
disk  10. 

A  semiconductor  laser  28  is  provided  as  a  light 

source  within  the  optical  head  12.  A  light  beam  emit- 
ted  from  the  semiconductor  laser  28  is  directed  to  an 
objective  lens  36  via  a  collimator  lens  30,  a  deflection 
beam  splitter  32  and  a  XI4  plate  34,  and  the  objective 

5  lens  36  converges  the  light  beam  into  a  beam  spot  on 
the  optical  disk  10.  A  reflected  beam  from  the  optical 
disk  10  is  reflected  in  a  perpendicular  direction  by  the 
deflection  beam  spitter  32  and  is  supplied  to  a  4-seg- 
ment  photodetector  40  via  a  condenser  lens  38. 

10  In  the  optical  disk  unit  described  above,  a  plural- 
ity  of  tracks  are  formed  on  the  optical  disk  10  with  a 
track  pitch  of  1  .6  urn,  for  example,  along  the  radial  di- 
rection  of  the  optical  disk  1  0.  Forthis  reason,  the  track 
position  deviates  greatly  even  by  a  slight  eccentricity 

15  of  the  optical  disk  10.  In  addition,  the  focal  position  of 
the  beam  spot  deviates  by  an  undulation  of  the  optical 
disk  10.  Therefore,  the  beam  spot  having  a  diameter 
of  1  urn  or  less  must  follow  such  deviations  in  the  track 
position  and  the  focal  position. 

20  Hence,  a  focus  actuator  42  is  provided  for  adjust- 
ing  the  focal  position  by  moving  the  objective  lens  36 
of  the  optical  head  12  up  and  down  in  FIG.1.  In  addi- 
tion,  a  track  actuator  44  is  provided  for  controlling  the 
tracking  of  the  beam  by  moving  the  objective  lens  36 

25  in  a  direction  which  traverses  the  tracks  on  the  optical 
disk  10. 

The  focus  actuator  42  is  controlled  by  a  focus 
servo  circuit  46.  In  other  words,  the  focus  servo  circuit 
46  drives  the  focus  actuator  42  so  that  a  focus  error 

30  signal  FES  which  is  derived  from  an  output  light  de- 
tection  signal  of  the  4-segment  photodetector  40  be- 
comes  a  minimum. 

The  track  actuator  44  is  controlled  by  a  tracking 
servo  circuit  48  during  a  tracking  servo  operation  in 

35  which  the  light  beam  is  controlled  to  follow  the  target 
track.  On  the  other  hand,  the  track  actuator  44  is  con- 
trolled  by  a  velocity  control  circuit  50  during  a  track 
jump  operation  in  which  the  light  beam  jumps  to  an  ar- 
bitrary  track  for  making  a  new  access. 

40  FIGS.2A  and  2B  are  diagrams  for  explaining  the 
conventional  track  jump  control.  FIG.2A  shows  a 
case  where  the  light  beam  jumps  from  an  initial  pos- 
ition  S  to  a  target  track  position  TP.  A  velocity  servo 
operation  using  a  feedback  loop  is  carried  out  to  con- 

45  trol  the  track  actuator  44  so  as  to  minimize  a  velocity 
errorVe  between  a  target  velocity  Vt  and  a  beam  mov- 
ing  velocity  V.  At  the  same  time,  an  acceleration  pulse 
having  an  acceleration  voltage  +Va  shown  in 
FIG.2B(A)  is  applied  to  the  track  actuator  44  for  a  pre- 

50  determined  time  at  the  start  of  the  trackjump  so  that 
the  light  beam  quickly  reaches  the  target  velocity  Vt. 
In  addition,  a  deceleration  pulse  having  a  decelera- 
tion  voltage  -Va  shown  in  FIG.2B(B)  is  applied  to  the 
track  actuator  44  for  a  predetermined  time  at  the  end 

55  of  the  trackjump,  so  that  the  target  track  position  TP 
is  reached  when  the  beam  moving  velocity  V  be- 
comes  zero  and  the  tracking  servo  operation  starts  in 
this  state.  FIG.2B(C)  shows  an  actual  beam  moving 
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velocity  VL. 
However,  according  to  the  conventional  track 

jump  control,  the  beam  moving  velocity  V  does  not 
become  exactly  zero  even  when  the  deceleration 
control  with  respect  to  the  track  actuator  44  ends,  and  5 
there  is  a  problem  in  that  the  beam  position  becomes 
unstable  after  the  tracking  servo  operation  starts. 

FIG.3Ashows  a  case  where  the  beam  moving  ve- 
locity  V  at  a  time  t1  when  the  deceleration  starts  is 
equal  to  the  target  velocity  Vt  and  no  velocity  error  Ve  10 
exists  between  the  target  velocity  Vt  and  the  beam 
moving  velocity  V.  In  this  case,  the  beam  moving  ve- 
locity  V  becomes  exactly  zero  by  the  deceleration 
control  which  is  carried  out  for  a  constant  deceleration 
time  T  which  is  identical  to  the  acceleration  time.  For  15 
this  reason,  the  beam  position  is  stable  after  the 
tracking  servo  operation  starts. 

On  the  other  hand,  FIG.3B  shows  a  case  where 
the  beam  moving  velocity  V  at  the  time  t1  when  the 
deceleration  starts  is  greater  than  the  target  velocity  20 
Vt  and  a  velocity  error  +Ve  exists  between  the  target 
velocity  Vt  and  the  beam  moving  velocity  V.  Similarly, 
FIG.3C  shows  a  case  where  the  beam  moving  veloc- 
ity  V  at  the  time  t1  when  the  deceleration  starts  is 
smaller  than  the  target  velocity  Vt  and  a  velocity  error  25 
-Ve  exists  between  the  target  velocity  Vt  and  the 
beam  moving  velocity  V.  In  the  cases  shown  in 
FIGS.3B  and  3C,  the  beam  moving  velocity  V  does 
not  become  exactly  zero  even  when  the  deceleration 
control  is  carried  out  for  the  constant  deceleration  30 
time  T.  As  a  result,  the  beam  position  becomes  un- 
stable  after  the  tracking  servo  operation  starts,  and 
there  is  a  problem  in  that  a  relatively  long  waiting  time 
is  required  until  the  light  beam  reaches  the  correct 
read/write  position.  35 

SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  a  general  object  of  the  present 
invention  to  provide  a  novel  and  useful  deceleration  40 
control  system  in  which  the  problems  described 
above  are  eliminated. 

Another  and  more  specific  object  of  the  present 
invention  is  to  provide  a  deceleration  control  system 
for  an  optical  disk  unit  which  includes  an  optical  head  45 
for  recording  information  on  and/or  reproducing  infor- 
mation  from  tracks  of  an  optical  disk  by  use  of  a  light 
beam  emitted  from  the  optical  head,  a  track  actuator 
for  moving  the  light  beam  in  a  direction  traversing  the 
tracks  of  the  optical  disk,  and  a  tracking  error  signal  50 
generation  circuit  for  deriving  a  tracking  error  signal 
TES  from  a  signal  which  is  output  from  the  optical 
head  and  is  dependent  on  a  light  beam  received  from 
the  optical  disk,  where  the  tracking  error  signal  TES 
is  generated  every  time  the  light  beam  traverses  a  55 
track  and  the  deceleration  control  system  comprises 
velocity  control  means  coupled  to  the  optical  head 
and  including  first  means  for  generating  a  target  ve- 

locity  Vt,  second  means  for  detecting  a  beam  moving 
velocity  V  based  on  the  tracking  error  signal  TES  de- 
rived  by  the  tracking  error  detection  circuit,  and  third 
means  for  detecting  a  velocity  error  Ve  of  the  beam 
moving  velocity  V  with  respect  to  the  target  velocity 
Vt  and  for  controlling  the  track  actuator  so  as  to  min- 
imize  the  velocity  error  Ve,  and  deceleration  means 
for  decelerating  the  track  actuator.  The  deceleration 
means  includes  first  means  for  deriving  a  decelera- 
tion  time  T  on  the  basis  of  the  beam  moving  velocity 
V  at  a  track  which  immediately  precedes  the  target 
track  and  subsequently  supplying  a  deceleration 
pulse  to  the  track  actuator  for  the  deceleration  time 
T  starting  from  a  time  when  the  light  beam  is  a  pre- 
determined  distance  from  the  target  track.  According 
to  the  deceleration  control  system  of  the  present  in- 
vention,  it  is  possible  to  realize  a  high-speed  access 
with  a  greatly  improved  seek  error  rate  because  a 
trackjump  can  be  carried  out  with  a  stable  light  beam. 

Still  another  object  of  the  present  invention  is  to 
provide  the  deceleration  control  system  described 
above  wherein  the  deceleration  means  further  in- 
cludes  second  means  for  calculating  a  start  timing  of 
the  deceleration  pulse  so  that  the  beam  moving  ve- 
locity  V  becomes  zero  at  a  center  of  the  target  track. 
According  to  the  deceleration  control  system  of  the 
present  invention,  it  is  possible  to  control  the  position 
of  the  light  beam  to  the  center  of  the  target  track  when 
the  deceleration  ends,  regardless  of  the  beam  moving 
velocity  V. 

Other  objects  and  further  features  of  the  present 
invention  will  be  apparent  from  the  following  detailed 
description  when  read  in  conjunction  with  the  accom- 
panying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.1  is  a  diagram  showing  an  essential  part  of 
an  example  of  a  conventional  optical  disk  unit; 
FIGS.2A  and  2B  are  diagrams  for  explaining  a 
conventional  trackjump; 
FIGS.3A  through  3C  are  diagrams  for  explaining 
a  conventional  deceleration  control; 
FIG.4  is  a  system  block  diagram  showing  an  es- 
sential  part  of  an  optical  disk  unit  to  which  a  first 
embodiment  of  a  deceleration  control  system  ac- 
cording  to  the  present  invention  is  applied; 
FIG.  5  is  a  diagram  for  explaining  a  deceleration 
control  in  the  first  embodiment; 
FIG.6  is  a  system  block  diagram  showing  the  opt- 
ical  disk  unit  to  which  the  first  embodiment  is  ap- 
plied  in  more  detail; 
FIG.  7  is  a  flow  chart  for  explaining  a  trackjump 
control  of  an  MPU  shown  in  FIG.6; 
FIG.  8  is  a  timing  chart  for  explaining  a  trackjump 
of  the  first  embodiment; 
FIGS.9Aand  9B  are  diagrams  for  explaining  a  de- 
celeration  control  of  the  first  embodiment; 
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FIGS.  1  0A  and  10B  are  diagrams  for  explaining 
the  deceleration  time  used  in  the  first  embodi- 
ment; 
FIG.1  1  is  a  diagram  for  explaining  an  operating 
principle  of  a  second  embodiment  of  the  deceler- 
ation  control  system  according  to  the  present  in- 
vention; 
FIGS.12Aand  12B  respectively  are  diagrams  for 
explaining  a  deceleration  control  of  the  second 
embodiment  for  low  and  high  beam  moving  veloc- 
ities; 
FIG.1  3  is  a  system  block  diagram  showing  the 
optical  disk  unit  to  which  the  second  embodiment 
is  applied  in  more  detail; 
FIGS.14Aand  14B  are  diagrams  for  explaining  a 
deceleration  control  of  the  second  embodiment; 
and 
FIG.1  5  is  a  flowchart  for  explaining  a  trackjump 
control  of  an  MPU  shown  in  FIG.1  3. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

First,  a  description  will  be  given  of  an  operating 
principle  of  a  first  embodiment  of  a  deceleration  con- 
trol  system  according  to  the  present  invention,  by  re- 
ferring  to  FIGS.4  and  5.  FIG.4  shows  an  essential  part 
of  an  optical  disk  unit  to  which  the  first  embodiment 
is  applied,  and  FIG.5  is  a  diagram  for  explaining  a  de- 
celeration  control  in  the  first  embodiment. 

In  FIG.4,  an  optical  head  12  records  information 
on  and/or  reproduces  information  from  tracks  which 
are  formed  on  an  optical  disk  1  0  which  is  rotated  at  a 
constant  velocity.  The  optical  head  12  includes  a 
track  actuator  14  which  moves  a  light  beam  which  is 
emitted  from  the  optical  head  12  in  a  direction  tra- 
versing  the  tracks  on  the  optical  disk  10. 

A  velocity  control  means  16  controls  the  track  ac- 
tuator  14  when  making  a  trackjump.  The  velocity  con- 
trol  means  16  includes  a  target  velocity  generation 
means  161,  am  actual  velocity  detection  means  162 
and  a  velocity  error  detection  means  163.  When  mak- 
ing  the  track  jump,  the  target  velocity  generation 
means  161  of  the  velocity  control  means  16  gener- 
ates  a  target  velocity  Vt,  the  actual  velocity  detection 
means  162  detects  a  beam  moving  velocity  V  based 
on  a  tracking  error  signal  TES  which  is  derived  from 
an  optical  signal  which  is  received  by  the  optical  head 
12,  and  the  velocity  error  detection  means  163  de- 
tects  a  velocity  error  Ve  of  the  beam  moving  velocity 
V  with  respect  to  the  target  velocity  Vt.  The  velocity 
error  detection  means  163  controls  the  velocity  of  the 
track  actuator  14  so  as  to  minimize  the  velocity  error 
v.. 

In  addition,  an  acceleration  means  18  controls 
acceleration  of  the  track  actuator  14  at  the  start  of  the 
trackjump,  and  a  deceleration  means  20  controls  de- 
celeration  of  the  track  actuator  14  at  the  end  of  the 

trackjump. 
This  embodiment  is  characterized  in  that  the  de- 

celeration  means  20  is  provided  with  a  deceleration 
time  calculation  means  22  for  calculating  a  decelera- 

5  tion  time  T  based  on  the  beam  moving  velocity  V  im- 
mediately  before  the  target  track  and  for  outputting 
the  deceleration  pulse  for  the  calculated  deceleration 
time  T.  The  deceleration  time  calculation  means  22 
generates  the  deceleration  time  T  by  multiplying  a 

10  predetermined  constant  C  to  the  beam  moving  veloc- 
ity  V  which  is  detected  immediately  before  the  target 
track.  In  addition,  the  deceleration  calculation  means 
22  generates  the  deceleration  pulse  for  the  deceler- 
ation  time  T  after  a  predetermined  loss  time  elapses 

15  from  a  time  when  the  light  beam  passes  a  track  which 
is  one  track  before  the  target  track.  Furthermore,  the 
velocity  control  means  16  detects  the  beam  moving 
velocity  V  based  on  a  period  with  which  the  zero 
crossing  of  the  tracking  error  signal  TES  occurs. 

20  According  to  this  first  embodiment,  it  is  possible 
to  calculate  the  deceleration  time  T  dependent  on  the 
beam  moving  velocity  V  which  has  the  velocity  error 
Ve  with  respect  to  the  target  velocity  Vt  at  the  start  of 
the  deceleration.  Hence,  the  beam  moving  velocity  V 

25  can  be  adjusted  during  this  deceleration  time  T  to  be- 
come  zero  immediately  before  the  tracking  servo  op- 
eration  starts.  Therefore,  the  beam  position  becomes 
stable  after  the  tracking  servo  starts,  and  the  access 
time  of  the  trackjump  can  be  reduced  effectively. 

30  FIG.5(A)  shows  the  beam  moving  velocity  V,  and 
FIG.  5(B)  shows  a  deceleration  pulse  having  a  decel- 
eration  voltage  -Va  which  is  applied  to  the  track  actua- 
tor  14  to  adjust  the  beam  moving  velocity  V.  As  may 
be  seen  from  FIG.5(B),  the  duration  of  the  decelera- 

35  tion  pulse  is  variable  depending  on  the  velocity  error 
v.. 

Next,  a  more  detailed  description  will  be  given  of 
the  first  embodiment,  by  referring  to  FIG.6.  In  FIG.6, 
the  optical  head  12  includes  the  track  actuator  14  for 

40  moving  the  light  beam  emitted  from  the  optical  head 
12  in  a  direction  traversing  the  tracks  on  the  optical 
disk  1  0,  and  a  4-segment  photodetector  40  for  receiv- 
ing  the  light  beam  from  the  optical  disk  10. 

Four  light  detection  signals  output  from  the  4- 
45  segment  photodetector  40  are  supplied  to  an  RF  pro- 

ducing  circuit  52  which  obtains  a  high-frequency  re- 
produced  signal  RFS  as  a  sum  of  the  light  detection 
signals  and  supplies  the  high-frequency  reproduced 
signal  RFS  to  a  microprocessor  unit  (MPU)  100.  The 

so  four  light  detection  signals  from  the  4-segment  pho- 
todetector  40  are  also  supplied  to  a  tracking  error  de- 
tection  circuit  54  which  detects  a  tracking  error  signal 
TES.  In  other  words,  the  tracking  error  detection  cir- 
cuit  54  detects  the  tracking  error  signal  TES  which 

55  can  be  described  by  (A+D)-(B+C),  where  (A+D)  is  a 
sum  of  the  light  detection  signals  from  light  receiving 
parts  A  and  D  of  the  4-segment  photodetector  54  and 
(B+C)  is  a  sum  of  the  light  detection  signals  from  light 
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receiving  parts  Band  C  of  the  4-segment  photodetec- 
tor  54.  The  tracking  error  signal  TES  output  from  the 
tracking  error  detection  circuit  54  is  supplied  to  a 
phase  compensation  circuit  56  wherein  an  advanced 
phase  compensation  is  carried  out,  for  example.  An 
output  signal  of  the  phase  compensation  circuit  56  is 
supplied  to  a  power  amplifier  62  via  a  switch  58  and 
an  adder  60.  The  switch  58  is  provided  to  control  the 
ON/OFF  state  of  the  tracking  servo.  The  track  actua- 
tor  14,  that  is,  a  tracking  coil,  is  driven  by  an  output 
signal  of  the  power  amplifier  62. 

A  tracking  servo  circuit  110  includes  the  tracking 
error  detection  circuit  54,  the  phase  compensation  cir- 
cuit  56,  the  switch  58,  the  adder  60,  the  power  ampli- 
fier  62,  a  zero  crossing  comparator  64  and  a  digital- 
to-analog  (D/A)  converter  72  which  are  connected  as 
shown. 

The  velocity  control  means  for  controlling  the 
track  jump  is  realized  by  a  program  control  of  the 
MPU  100. 

First,  in  order  to  detect  the  beam  moving  velocity 
(actual  velocity)  V,  the  tracking  error  signal  TES  is 
supplied  to  a  non-inverting  input  terminal  of  the  zero 
crossing  comparator  64.  An  inverting  input  terminal  of 
the  zero  crossing  comparator  64  is  grounded.  The 
zero  crossing  comparator  64  outputs  a  signal  which 
is  inverted  with  every  zero  crossing  which  occurs 
when  the  light  beam  traverses  a  track  by  the  track 
jump  control.  For  example,  it  is  possible  to  detect  the 
track  pitch  passing  time  from  the  period  of  the  falling 
edges  of  the  output  signal  of  the  zero  crossing  com- 
parator  64.  The  track  pitch  passing  time  is  the  time  it 
takes  for  the  light  beam  to  pass  one  track  pitch  of  the 
tracks  on  the  optical  disk  10. 

The  MPU  100  is  provided  with  means  for  realizing 
functions  of  a  target  velocity  generation  part  66,  a  ve- 
locity  error  detection  part  70,  an  acceleration  part  18, 
and  a  deceleration  part  20.  The  deceleration  part  20 
includes  a  deceleration  time  calculation  part  22. 

The  target  velocity  generation  part  66  generates 
the  target  velocity  Vt  which  is  predetermined  depend- 
ing  on  a  constant  target  velocity  or  a  number  of  re- 
maining  tracks  to  the  target  track  when  making  the 
track  jump.  The  beam  velocity  detection  part  68 
measures  one  track  passing  time  of  the  light  beam, 
and  detects  the  beam  moving  velocity  V  by  dividing 
a  track  pitch  Tp  by  the  track  passing  time.  The  track 
passing  time  is  the  time  it  takes  for  the  light  beam  to 
pass  one  track.  For  example,  in  the  case  of  the  so-cal- 
led  5-inch  optical  disk,  Tp  =  1.6  urn. 

The  velocity  error  detection  part  70  detects  the 
velocity  error  Ve  by  subtracting  the  beam  moving  ve- 
locity  V  from  the  target  velocity  Vt.  The  velocity  error 
Ve  detected  by  the  velocity  error  detection  part  70  is 
converted  into  an  analog  velocity  error  voltage  in  the 
D/A  converter  71  and  is  supplied  to  the  power  ampli- 
fier  62  via  the  adder  60,  so  as  to  control  the  velocity 
of  the  track  actuator  14.  Of  course,  the  switch  58  is 

OFF,  that  is,  the  tracking  servo  is  OFF,  when  control- 
ling  the  velocity  of  the  track  actuator  14. 

The  acceleration  part  1  8  outputs  an  acceleration 
(voltage)  pulse  having  the  voltage  +Va  for  the  con- 

5  stant  acceleration  time  by  setting  acceleration  data  in 
the  D/A  converter  72  when  starting  the  trackjump.  In 
addition,  the  deceleration  part  20  outputs  a  deceler- 
ation  (voltage)  pulse  having  the  voltage  -Va  for  the  de- 
celeration  time  T  by  setting  deceleration  data  in  the 

10  D/A  converter  72. 
The  time  in  which  the  deceleration  part  20  gen- 

erates  the  deceleration  pulse,  that  is,  the  deceleration 
time  T,  is  obtained  by  the  deceleration  time  calcula- 
tion  part  22.  The  deceleration  ti  me  calculation  part  22 

15  calculates  the  deceleration  time  T  based  on  the  beam 
moving  velocity  V  at  the  time  when  the  zero  crossing 
of  the  tracking  errorsignal  TES  is  detected  as  the  light 
beam  traverses  the  track  which  is  one  track  before 
the  target  track.  For  example,  the  deceleration  time 

20  calculation  part  22  calculates  the  deceleration  time  T 
by  multiplying  a  predetermined  constant  C  to  the 
beam  moving  velocity  V  immediately  before  the  target 
track  is  reached,  as  described  by  the  following  formu- 
la  (1). 

25  T  =  CxV  (1) 
In  the  formula  (1)  given  above,  the  value  of  the  con- 
stant  C  is  determined  by  the  deceleration  accelera- 
tion  which  occurs  by  the  control  of  the  track  actuator 
14  based  on  the  deceleration  voltage  -Va  which  is  a 

30  maximum  voltage  with  respect  to  the  power  amplifier 
62.  Particularly,  C  is  obtained  from  C  =  ^(decelera- 
tion  acceleration). 

Furthermore,  the  deceleration  time  calculation 
part  22  generates  the  deceleration  pulse  for  the  de- 

35  celeration  time  T  which  is  calculated  after  a  predeter- 
mined  loss  time  from  the  zero  crossing  timing  of  the 
tracking  error  signal  TES  at  the  track  which  is  one 
track  before  the  target  track,  so  that  the  beam  moving 
velocity  V  becomes  zero  at  a  position  which  is  as 

40  close  to  the  center  of  the  target  track  as  possible. 
Next,  a  description  will  be  given  of  the  trackjump 

control  of  the  MPU  100  by  referring  to  the  flow  chart 
of  FIG.7. 

When  a  trackjump  instruction  is  supplied  to  the 
45  MPU  100,  a  step  S1  sets  an  access  difference,  that 

is,  a  remaining  number  of  tracks  D  with  respect  to  the 
target  track  to  D  =  D-2.  The  access  difference  D  is  de- 
cremented  by  two  by  taking  into  account  the  fact  that 
the  acceleration  control  is  made  at  the  first  track 

so  when  starting  the  track  jump  and  the  deceleration 
control  is  made  at  the  last  track  when  ending  the  track 
jump. 

Astep  S2  turns  the  tracking  servo  OFF.  In  FIG.6, 
this  is  achieved  by  turning  OFF  the  switch  58. 

55  A  step  S3  sets  the  predetermined  acceleration 
voltage  +Va  in  the  D/A  converter  72.  Astep  S4  judges 
whether  or  not  the  acceleration  time  has  elapsed. 
When  the  judgement  result  in  the  step  S4  becomes 

5 
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YES,  the  acceleration  control  is  ended  by  a  step  S5 
which  sets  the  D/A  converter  72  to  the  zero  volt  out- 
put.  Steps  S6  through  S1  7  which  follow  correspond  to 
a  velocity  control  routine. 

The  step  S6  sets  an  internal  timer  of  the  MPU  1  00 
to  zero,  and  steps  S7  and  S8  detect  from  the  output 
signal  TZC  of  the  zero  crossing  comparator  64  wheth- 
er  or  not  the  tracking  error  signal  TES  has  become 
zero.  In  other  words,  the  step  S7  judges  whether  or 
not  the  output  signal  TZC  of  the  zero  crossing  com- 
parator  64  is  greater  than  zero,  and  the  step  S8  judg- 
es  whether  or  not  the  output  signal  TZC  is  less  than 
zero  when  the  judgement  result  in  the  step  S7  be- 
comes  NO.  When  the  zero  crossing  of  the  tracking  er- 
ror  signal  TES  is  detected  and  the  judgement  result  in 
the  step  S8  becomes  NO,  a  step  S9  starts  the  internal 
timer  of  the  MPU  100.  Then,  steps  S10  and  S11  de- 
tect  from  the  output  signal  TZC  of  the  zero  crossing 
comparator  64  whether  or  not  the  tracking  error  signal 
TES  has  become  zero.  In  other  words,  the  step  S10 
judges  whether  or  not  the  output  signal  TZC  of  the 
zero  crossing  comparator  64  is  less  than  zero,  and  the 
step  S1  1  judges  whether  or  not  the  output  signal  TZC 
is  greater  than  zero  when  the  judgement  result  in  the 
step  S10  becomes  YES.  When  the  zero  crossing  of 
the  tracking  error  signal  TES  is  detected  and  the 
judgement  result  in  the  step  S11  becomes  YES,  a  step 
S12  stops  the  internal  timer  of  the  MPU  100. 

FIG.8  is  a  timing  chart  for  explaining  the  track 
jump.  FIG.8(A)  shows  the  tracking  error  signal  TES, 
FIG.  8(B)  shows  the  output  signal  TZC  of  the  zero 
crossing  comparator  64,  and  FIG.8(C)  shows  the  out- 
put  signal  DACof  the  D/A  converter  72.  For  example, 
the  steps  S6  through  S12  described  above  measure 
the  period  of  the  rising  edges  of  the  output  signal  TZC 
of  the  zero  crossing  comparator  64. 

The  polarity  of  the  output  signal  TZC  and  the  po- 
larity  of  the  output  signal  DAC  respectively  are  invert- 
ed  depending  on  the  direction  of  the  trackjump. 

After  the  step  S12,  a  step  S13  calculates  the 
beam  moving  velocity  V  based  on  the  counted  value 
of  the  internal  timer  of  the  MPU  100  and  the  track 
pitch  tp.  A  step  S14  obtains  the  velocity  error  Ve  by 
subtracting  the  beam  moving  velocity  V  from  the  tar- 
get  velocity  Vt,  and  a  step  S15  sets  the  velocity  error 
Ve  in  the  D/A  converter  72. 

Because  the  light  beam  passes  one  track,  a  step 
S16  decrements  the  access  difference  D  by  one,  that 
is,  sets  D  to  D  =  D-1.  Astep  S1  7  judges  whether  or 
not  D  =  0,  that  is,  whether  or  not  the  light  beam  has 
reaches  the  track  which  is  one  track  before  the  target 
track.  When  the  judgement  result  in  the  step  S17  is 
NO,  a  step  S18  sets  in  the  internal  timer  of  the  MPU 
1  00  a  loss  time  which  is  required  to  carry  out  the  ve- 
locity  control  routine,  and  the  process  returns  to  the 
step  S9  to  calculate  the  beam  moving  velocity  V. 

By  repeating  the  steps  S9  through  S1  8  described 
above,  the  track  actuator  14  controls  the  light  beam 

towards  the  target  track  so  that  the  beam  moving  ve- 
locity  V  becomes  the  target  velocity  Vt. 

When  the  judgement  result  in  the  step  S17  be- 
comes  YES  during  the  velocity  control  routine,  it  is 

5  judged  that  the  light  beam  has  reached  the  track 
which  is  one  track  before  the  target  track  and  a  step 
S19  calculates  the  deceleration  time  T.  The  deceler- 
ation  time  T  is  calculated  by  multiplying  the  constant 
C  to  the  beam  moving  velocity  V  which  is  obtained  in 

10  the  step  S1  3. 
Next,  a  step  S20  sets  a  predetermined  loss  time 

(T)loss  in  a  deceleration  timer  of  the  MPU  100  used 
for  the  deceleration  control.  This  predetermined  loss 
time  (T)loss  is  used  to  adjust  the  deceleration  start 

15  timing  so  that  the  beam  moving  velocity  V  becomes 
zero  when  the  light  beam  reaches  the  center  of  the 
target  track  by  the  deceleration  control  which  is  car- 
ried  out  for  the  deceleration  time  T.  For  example,  the 
predetermined  loss  time  (T)loss  is  dependent  on  a 

20  processing  time  which  is  required  to  carry  out  the  pro- 
gram  steps. 

A  step  S22  judges  whether  or  not  the  predeter- 
mined  loss  time  (T)loss  set  in  the  deceleration  timer 
has  elapsed.  When  the  judgement  result  in  the  step 

25  S22  becomes  YES,  a  step  S23  sets  the  deceleration 
voltage  -Va  in  the  D/A  converter  72  and  starts  the  de- 
celeration  control.  A  step  S24  judges  whether  or  not 
the  deceleration  time  T  which  is  obtained  in  the  step 
S19  has  elapsed.  When  the  judgement  result  in  the 

30  step  S24  becomes  YES,  a  step  S25  sets  zero  in  the 
D/A  converter  72  and  stops  the  deceleration  control, 
so  as  to  end  the  trackjump  control  and  turn  ON  the 
tracking  servo  to  enter  a  fine  control  mode  (or  fine 
seek  mode).  Finally,  a  step  S26  judges  whether  or  not 

35  a  predetermined  control  time  has  elapsed,  and  the 
series  of  operations  to  carry  out  the  trackjump  con- 
trol  are  ended  when  the  judgement  result  in  the  step 
S26  becomes  YES. 

As  shown  in  FIG.8,  the  acceleration  control  is 
40  carried  out  by  outputting  the  acceleration  voltage  +Va 

for  the  acceleration  time  from  the  start  of  the  track 
jump.  Then,  from  the  second  track,  the  beam  moving 
velocity  V  is  detected  based  on  the  period  of  the  rising 
edges  of  the  output  signal  TZC  of  the  zero  crossing 

45  comparator  64.  The  velocity  control  is  started  by  ob- 
taining  the  velocity  error  Ve  from  the  detected  beam 
moving  velocity  V  and  the  target  velocity  Vt.  In  other 
words,  the  velocity  control  is  carried  out  during  the 
times  (or  first  through  nth  periods)  indicated  as  "1", 

so  "2"  "n-1"  and  "n"  in  FIG.8(B).  The  access  differ- 
ence  D  becomes  zero  at  the  zero  crossing  timing  of 
the  time  "n"  of  the  output  signal  TZC  of  the  zero  cross- 
ing  comparator  64,  and  the  deceleration  time  T  is  cal- 
culated  from  the  beam  moving  velocity  V  at  this  point 

55  in  time.  The  deceleration  voltage  -Va  is  output  for  the 
deceleration  time  T  to  decelerate  the  beam  moving 
velocity  V  after  the  predetermined  loss  time  (T)loss 
elapses. 

6 
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FIGS.9A  and  9B  are  diagrams  for  explaining  the 
deceleration  control  of  the  first  embodiment.  FIG.9A 
shows  the  beam  moving  velocity  V  at  a  time  t1  when 
the  deceleration  control  starts.  The  beam  moving  ve- 
locity  V  may  be  V1  as  indicated  by  a  solid  line,  V2  as 
indicated  by  a  one-dot  chain  line,  or  V3  as  indicated 
by  a  phantom  line.  The  beam  moving  velocity  V1  is 
equal  to  the  target  velocity  Vt.  A  velocity  error  +Ve  ex- 
ists  between  the  beam  moving  velocity  V2  and  the 
target  velocity  Vt.  A  velocity  error  -Ve  exists  between 
the  beam  moving  velocity  V3  and  the  target  velocity 
V,. 

First,  in  the  case  where  V  =  V1  =  Vt,  the  velocity 
error  Ve  =  0.  The  deceleration  time  T  can  be  described 
by  T  =  C  x  V1  =  C  x  Vt  as  shown  in  FIG.9B(A).  Hence, 
the  beam  moving  velocity  V1  becomes  zero  when  the 
deceleration  ends. 

Next,  in  the  case  where  V  =  V2  >  Vt,  the  deceler- 
ation  time  T  can  be  described  by  T  =  C  x  V2  which  is 
a  longer  deceleration  time  compared  to  the  above  de- 
scribed  case  where  Ve  =  0.  In  other  words,  the  decel- 
eration  time  T  is  longer  by  a  time  which  corresponds 
to  the  velocity  error  +Ve,  and  the  beam  moving  veloc- 
ity  V2  positively  becomes  zero  when  the  deceleration 
ends. 

On  the  other  hand,  in  the  case  where  V  =  V3  <  Vt, 
the  deceleration  time  T  can  be  described  by  T  =  C  x 
V3  which  is  a  shorter  deceleration  time  compared  to 
the  above  described  case  where  Ve  =  0.  In  other 
words,  the  deceleration  time  T  is  shorter  by  a  time 
which  corresponds  to  the  velocity  error  -Ve,  and  the 
beam  moving  velocity  V3  positively  becomes  zero 
when  the  deceleration  ends. 

Therefore,  even  when  the  beam  moving  velocity 
V  includes  the  velocity  error  Ve  at  the  start  of  the  de- 
celeration,  the  deceleration  time  T  is  calculated  de- 
pending  on  the  beam  moving  velocity  V  at  the  time 
when  the  deceleration  starts,  and  the  deceleration 
control  is  carried  out  for  this  deceleration  time  T.  For 
this  reason,  the  beam  moving  velocity  V  can  be  made 
exactly  zero  at  the  end  of  the  deceleration  control, 
and  the  velocity  error  Ve  does  not  exist  when  the 
tracking  servo  starts.  Consequently,  the  beam  posi- 
tion  is  stable  when  the  tracking  servo  is  ON,  and  a 
high-speed  access  can  be  realized  by  the  reduction 
of  the  access  time  which  is  required  for  the  track 
jump. 

However,  according  to  the  first  embodiment 
which  outputs  the  deceleration  pulse  for  the  deceler- 
ation  time  T  which  is  calculated  depending  on  the 
beam  moving  velocity  V,  the  position  where  the  decel- 
eration  of  the  light  beam  ends  on  the  optical  disk  dif- 
fers  depending  on  the  calculated  deceleration  time  T. 

For  example,  when  the  the  beam  moving  velocity 
V  is  equal  to  the  target  velocity  Vt,  the  beam  moving 
velocity  V  can  be  controlled  to  zero  at  the  center  of 
the  target  track  as  shown  in  FIG.1  OA  by  the  deceler- 
ation  control  during  the  deceleration  time  T. 

FIG.10A(A)  shows  the  tracking  error  signal  TES  and 
FIG.10A(B)  shows  the  beam  moving  velocity  V. 

However,  when  the  beam  moving  velocity  V  is 
small,  the  calculated  deceleration  time  T  becomes 

5  short  as  shown  in  FIG.1  OB.  In  this  case,  the  deceler- 
ation  ends  before  reaching  the  center  of  the  target 
track.  FIG.10B(A)  shows  the  tracking  error  signal 
TES  and  FIG.10B(B)  shows  the  beam  moving  veloc- 
ity  V.  Hence,  in  this  case,  an  undershoot  US  occurs 

10  before  the  light  beam  is  pulled  into  the  center  of  the 
target  track  by  the  tracking  servo,  and  the  beam  pos- 
ition  becomes  unstable.  Similarly,  when  the  beam 
moving  velocity  V  is  large,  the  calculated  deceleration 
time  T  becomes  long,  the  light  beam  exceeds  the  cen- 

15  ter  of  the  target  track  by  the  end  of  the  deceleration 
and  an  overshoot  occurs. 

It  is  desirable  to  prevent  such  undershoot  and 
overshoot  which  occurs  at  the  end  of  the  deceleration 
control.  Accordingly,  a  description  will  now  be  given 

20  of  a  second  embodiment  of  the  deceleration  control 
system  according  to  the  present  invention  in  which 
this  problem  can  be  eliminated. 

A  description  will  first  be  given  of  an  operating 
principle  of  the  second  embodiment,  by  referring  to 

25  FIGS.  11  and  12.  FIG.  11  shows  an  essential  part  of  an 
optical  disk  unit  to  which  the  second  embodiment  is 
applied,  and  FIG.  12  is  a  diagram  for  explaining  a  de- 
celeration  control  in  the  second  embodiment.  In 
FIG.11,  those  parts  which  are  the  same  as  those  cor- 

30  responding  parts  in  FIG.4  are  designated  by  the  same 
reference  numerals,  and  a  description  thereof  will  be 
omitted. 

In  FIG.11,  a  deceleration  means  20A  includes  in 
addition  to  the  deceleration  time  calculation  part  22 

35  a  deceleration  timing  control  part  24.  The  decelera- 
tion  timing  calculation  part  24  calculates  a  start  timing 
of  the  deceleration  control  which  is  carried  out  for  the 
deceleration  time  T  which  is  calculated  by  the  decel- 
eration  time  calculation  part  22. 

40  The  deceleration  timing  calculation  part  24  calcu- 
lates  the  loss  time  (T)loss  from  a  position  a  predeter- 
mined  track  pitches  before  the  center  of  the  target 
track  to  a  position  where  the  deceleration  starts.  For 
example,  the  predetermined  track  pitches  may  be 

45  one  track  pitch  or  one  and  a  half  track  pitches.  Fur- 
ther,  it  is  possible  to  set  the  predetermined  track  pitch- 
es  to  two  or  more  track  pitches.  From  the  practical 
point  of  view,  the  predetermined  track  pitches  is  se- 
lected  in  a  range  of  one  to  several  track  pitches. 

so  FIG.1  2A  shows  the  beam  moving  velocity  V  dur- 
ing  the  deceleration  in  the  second  embodiment  when 
the  beam  moving  velocity  V  is  small,  and  FIG.12B 
shows  the  beam  moving  velocity  V  during  the  decel- 
eration  in  the  second  embodiment  when  the  beam 

55  moving  velocity  Vis  large.  In  FIGS.12Aand  12B,  OTB 
denotes  a  position  which  is  one  track  before  the  target 
track  and  TTC  denotes  a  position  which  corresponds 
to  the  center  of  the  target  track.  The  hatched  areas 

7 
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shown  in  FIGS.  12A  and  12B  are  the  same  and  con- 
stant,  which  means  that  the  deceleration  ends  exactly 
at  the  center  of  the  target  track. 

In  this  embodiment,  the  deceleration  timing  cal- 
culation  part  24  calculates  the  loss  time  (T)  from  the 
beam  moving  velocity  V  and  the  track  pitch  Tp  using 
one  of  the  following  formulas  (2)  and  (3).  The  formula 
(2)  is  used  when  the  predetermined  track  pitches  is 
one  track  pitch,  and  the  formula  (3)  is  used  when  the 
predetermined  track  pitches  is  one  and  a  half  track 
pitches. 

Tp  =  V  x  (T)loss  +  VT/2  (2) 
Tp/2  =  V  x  (T)loss  +  VT/2  (3) 

In  other  words,  the  loss  time  (T)loss  is  calculated  as 
(T)loss  =  (Tp/V)-(T/2)  when  the  formula  (2)  is  used.  Of 
course,  a  formula  other  than  the  formulas  (2)  and  (3) 
may  be  used  to  calculate  the  loss  time  (T)loss. 

According  to  this  second  embodiment,  it  is  possi- 
ble  to  calculate  the  deceleration  time  T  dependent  on 
the  beam  moving  velocity  V  which  has  the  velocity  er- 
ror  Ve  with  respect  to  the  target  velocity  Vt  at  the  start 
of  the  deceleration.  In  addition,  the  start  timing  of  the 
deceleration  is  controlled  so  that  the  deceleration 
ends  at  the  center  of  the  target  track.  Hence,  the 
beam  position  becomes  stable  after  the  tracking  ser- 
vo  starts,  and  the  access  time  of  the  trackjump  can 
be  reduced  effectively. 

Next,  a  more  detailed  description  will  be  given  of 
the  second  embodiment,  by  referring  to  FIG.13.  In 
FIG.  13,  those  parts  which  are  the  same  as  those  cor- 
responding  parts  in  FIG.6  are  designated  by  the  same 
reference  numerals,  and  a  description  thereof  will  be 
omitted. 

An  MPU  100Ais  provided  with  means  for  realizing 
f  u  notions  of  the  target  velocity  generation  part  66,  the 
velocity  error  detection  part  70,  the  acceleration  part 
18,  and  the  deceleration  part  20A,  similarly  as  in  the 
case  of  the  MPU  100  of  the  first  embodiment  shown 
in  FIG.6.  The  deceleration  part  20A  includes  the  de- 
celeration  time  calculation  part  22  and  the  decelera- 
tion  timing  calculation  part  24. 

The  deceleration  time  calculation  part  22  calcu- 
lates  the  deceleration  time  T  based  on  the  beam  mov- 
ing  velocity  V  at  the  time  when  the  trackjump  ends. 
On  the  other  hand,  the  deceleration  timing  calculation 
part  24  calculates  a  start  timing  of  the  deceleration 
control  which  is  carried  out  for  the  deceleration  time 
T  which  is  calculated  by  the  deceleration  time  calcu- 
lation  part  22,  so  that  the  deceleration  ends  when  the 
light  beam  reaches  the  center  of  the  target  track. 

Based  on  the  deceleration  time  T  which  is  calcu- 
lated  in  the  deceleration  time  calculation  part  22,  the 
beam  moving  velocity  V  and  the  track  pitch  Tp,  the  de- 
celeration  timing  calculation  part  24  calculates  the 
loss  time  (T)loss  from  a  time  when  a  zero  crossing  of 
the  tracking  error  signal  TES  occurs  one  track  before 
the  target  track  to  a  time  when  the  deceleration  con- 
trol  starts. 

FIG.14Ashows  the  relationship  of  the  tracking  er- 
ror  signal  TES  and  the  beam  moving  velocity  V  when 
the  beam  moving  velocity  is  small,  and  FIG.14B 
shows  the  relationship  of  the  tracking  error  signal 

5  TES  and  the  beam  moving  velocity  V  when  the  beam 
moving  velocity  is  large. 

FIG.14A(A)  shows  the  tracking  error  signal  TES 
and  FIG.14A(B)  shows  the  beam  moving  velocity  V. 
In  the  case  shown  in  FIG.14A  where  the  beam  moving 

10  velocity  V  is  small,  a  deceleration  time  T1  can  be  ob- 
tained  as  T1  =  C  x  V1  from  the  formula  (2)  described 
above  when  V1  denotes  the  beam  moving  velocity  V 
at  a  time  t1  immediately  before  the  target  track  where 
the  zero  crossing  of  the  tracking  error  signal  TES  oc- 

15  curs.  In  order  to  end  the  deceleration  control  at  the 
center  of  the  target  track  at  a  time  t3  by  the  deceler- 
ation  during  this  deceleration  time  T1,  the  loss  time 
(T)loss  from  the  time  t1  to  a  time  t2  when  the  decel- 
eration  control  starts  is  required.  Tp/2  which  is  the 

20  moving  distance  from  the  time  t1  to  the  time  t3  is  giv- 
en  by  the  hatched  area  of  the  velocity  control  from  the 
time  t1  to  the  time  t3.  As  described  above,  the  loss 
time  (T)loss  =  (Tp/2V1)-(T1/2)  when  the  formula  (3)  is 
used. 

25  Similarly,  FIG.14B(A)  shows  the  tracking  error 
signal  TES  and  FIG.14B(B)  shows  the  beam  moving 
velocity  V.  In  the  case  shown  in  FIG.14B  where  the 
beam  moving  velocity  V  is  large,  a  deceleration  time 
T2  can  be  obtained  as  T2  =  C  x  V2  from  the  formula 

30  (2)  described  above  when  V2  denotes  the  beam  mov- 
ing  velocity  V  at  the  time  t1  immediately  before  the 
target  track  where  the  zero  crossing  of  the  tracking 
error  signal  TES  occurs.  In  order  to  end  the  deceler- 
ation  control  at  the  center  of  the  target  track  at  the 

35  time  t3  by  the  deceleration  during  this  deceleration 
time  T2,  the  loss  time  (T)loss  from  the  time  t1  to  the 
time  t2  when  the  deceleration  control  starts  is  re- 
quired.  Tp/2  which  is  the  moving  distance  from  the 
time  t1  to  the  time  t3  is  given  by  the  hatched  area  of 

40  the  velocity  control  from  the  time  t1  to  the  time  t3.  As 
described  above,  the  loss  time  (T)loss  =  (Tp/2V1)- 
(T1/2)  when  the  formula  (3)  is  used. 

In  other  words,  the  loss  time  (T)loss  is  the  same 
and  constant  for  the  cases  shown  in  FIGS.14A  and 

45  14B. 
That  is,  according  to  this  embodiment,  even  when 

the  beam  moving  velocities  V  at  the  zero  crossing  of 
the  tracking  error  signal  TES  at  a  position  which  is 
one-half  track  pitch  Tp/2  before  the  target  track  differ, 

so  the  loss  time  (T)loss  is  obtained  so  that  the  area  of  the 
velocity  control  matches  Tp,  where  this  area  of  the  ve- 
locity  control  is  determined  by  the  loss  time  (T)loss 
and  the  deceleration  time  T  which  is  based  on  the 
beam  moving  velocity  V.  As  a  result,  the  deceleration 

55  control  can  be  carried  out  so  that  the  deceleration  al- 
ways  ends  at  the  center  of  the  target  track. 

Next,  a  description  will  be  given  of  the  trackjump 
control  of  the  MPU  1  00A  by  referring  to  the  flow  chart 
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of  FIG.15.  In  FIG.  15,  those  steps  which  are  the  same 
as  those  corresponding  steps  in  FIG.  7  are  designated 
by  the  same  reference  numerals,  and  a  description 
thereof  will  be  omitted. 

In  FIG.15,  the  steps  S1  through  S1  8  are  the  same 
as  those  of  the  first  embodiment.  When  the  access 
difference  D  becomes  zero  and  the  zero  crossing  tim- 
ing  is  one  track  pitch  before  the  center  of  the  target 
track,  the  judgement  result  in  the  step  S17  becomes 
YES.  Hence,  the  step  S1  9  calculates  the  deceleration 
time  T  based  on  the  formula  (1).  Then,  a  step  S20A 
calculates  the  loss  time  (T)loss  based  on  the  formula 
(2).  Astep  S21  sets  the  loss  time  (T)loss  in  the  timer 
of  the  MPU  100A,  and  the  step  S22  judges  whether 
or  not  the  set  loss  time  (T)loss  is  out.  Thereafter,  the 
steps  S23  through  S26  are  carried  out  similarly  as  in 
the  first  embodiment. 

Therefore,  according  to  this  second  embodiment, 
the  center  of  the  target  track  is  reached  when  the  de- 
celeration  control  ends  and  the  beam  moving  velocity 
V  becomes  zero.  Hence,  when  the  tracking  servo  is 
turned  ON  in  this  state,  it  is  possible  to  positively  and 
accurately  control  the  light  beam  on  the  target  track 
without  introducing  instability  of  the  beam  position, 
and  the  read/write  operation  can  be  carried  out  imme- 
diately  after  the  trackjump. 

In  the  second  embodiment,  the  deceleration  time 
T  and  the  loss  time  (T)loss  are  calculated  from  the 
beam  moving  velocity  V  which  is  obtained  with  the 
zero  crossing  timing  of  the  tracking  error  signal  one 
track  pitch  Tp  before  the  center  of  the  target  track. 
However,  when  carrying  out  the  deceleration  control, 
the  deceleration  time  T  and  the  loss  time  (T)loss  may 
be  calculated  from  the  beam  moving  velocity  V  which 
is  obtained  with  the  zero  crossing  timing  of  the  track- 
ing  error  signal  one-half  track  pitch  (Tp/2)  before  the 
center  of  the  target  track.  In  this  case,  the  track  pitch 
Tp  in  the  formula  (3)  is  substituted  by  Tp/2  when  cal- 
culating  the  loss  time  (T)loss. 

In  the  embodiments  described  above,  the  pres- 
ent  invention  is  applied  to  the  trackjump,  that  is,  for 
the  case  where  the  light  beam  is  first  accelerated  and 
thereafter  decelerated.  However,  the  application  of 
the  deceleration  control  system  according  to  the  pres- 
ent  invention  is  not  limited  to  the  trackjump,  and  may 
be  applied  to  a  case  where  a  high-speed  search  is 
made,  for  example.  In  this  case,  the  steps  S1  through 
S4  shown  in  FIGS.7  and  15  are  not  carried  out,  and 
the  deceleration  control  starts  from  the  step  S5  as  in- 
dicated  by  a  phantom  line  Y. 

Claims 

rotates  at  a  constant  velocity,  by  use  of  a  light 
beam  emitted  from  the  optical  head,  a  track  ac- 
tuator  (14)  for  moving  the  light  beam  in  a  direction 
traversing  the  tracks  of  the  optical  disk,  a  track- 

5  ing  error  signal  generation  circuit  (54)  for  deriving 
a  tracking  error  signal  TES  from  a  signal  which  is 
output  from  the  optical  head  and  is  dependent  on 
a  light  beam  received  from  the  optical  disk,  said 
tracking  error  signal  being  generated  every  time 

10  the  light  beam  traverses  a  track,  velocity  control 
means  (16)  coupled  to  the  optical  head  (12)  and 
including  first  means  (161)  for  generating  a  target 
velocity  Vt,  second  means  (162)  for  detecting  a 
beam  moving  velocity  V  based  on  the  tracking  er- 

rs  ror  signal  TES  derived  by  the  tracking  error  signal 
generation  circuit  (54),  and  third  means  (163)  for 
detecting  a  velocity  error  Ve  of  the  beam  moving 
velocity  V  with  respect  to  the  target  velocity  Vt 
and  for  controlling  the  track  actuator  (14)  so  as 

20  to  minimize  the  velocity  error  Ve; 
deceleration  means  (20,  20A)  for  deceler- 

ating  the  track  actuator,  characterized  in  that  said 
deceleration  means  includes  first  means  (22)  for 
deriving  a  deceleration  time  T  on  the  basis  of  the 

25  beam  moving  velocity  V  at  a  track  which  imme- 
diately  precedes  the  target  track  and  subse- 
quently  supplying  a  deceleration  pulse  to  the 
track  actuator  for  the  deceleration  time  T  starting 
from  a  time  when  the  light  beam  is  a  predeter- 

30  mined  distance  from  the  target  track,  so  that  the 
beam  moving  velocity  is  equal  to  zero  at  the  end 
of  the  deceleration  time  T. 

2.  The  deceleration  control  system  as  claimed  in 
35  claim  1,  characterized  in  that  said  first  means 

(22)  calculates  the  deceleration  time  T  from  a  for- 
mula  T  =  C  x  V,  where  C  denotes  a  predetermined 
constant  and  V  denotes  the  beam  moving  veloc- 
ity  which  is  detected  by  said  second  means  (162) 

40  of  said  velocity  control  means  (16)  immediately 
before  the  target  track. 

3.  The  deceleration  control  system  as  claimed  in 
claim  1  or  2,  characterized  in  that  said  first  means 

45  (22)  generates  the  deceleration  pulse  after  a  pre- 
determined  loss  time  (T)loss  from  a  time  when 
the  light  beam  passes  a  predetermined  track 
which  precedes  the  target  track. 

so  4.  The  deceleration  control  system  as  claimed  in 
claim  3,  characterized  in  that  said  predetermined 
track  is  located  one  track  before  the  target  track. 

5.  The  deceleration  control  system  as  claimed  in 
55  any  of  claims  1  to  4,  characterized  in  that  said 

second  means  (162)  of  said  velocity  control 
means  detects  the  beam  moving  velocity  V 
based  on  a  period  with  which  zero  crossings  of 

A  deceleration  control  system  for  an  optical  disk  55 
unit  which  includes  an  optical  head  (12)  for  re- 
cording  information  on  and/or  reproducing  infor- 
mation  from  tracks  of  an  optical  disk,  (10)  which 
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the  tracking  error  signal  TES  occur. 

6.  The  deceleration  control  system  as  claimed  in 
any  of  claims  1  to  5,  characterized  in  that  there  is 
further  provided  acceleration  means  (18)  for  ac-  5 
celerating  the  track  actuator  (14)  when  starting  a 
trackjump,  said  deceleration  means  (20)  decel- 
erating  the  track  actuator  when  ending  the  track 
jump. 

10 
7.  The  deceleration  control  system  as  claimed  in 

claim  6,  characterized  in  that  said  acceleration 
means  (18)  supplies  to  the  track  actuator  (14)  an 
acceleration  pulse  having  a  polarity  opposite  to 
that  of  the  deceleration  pulse  supplied  by  said  de-  15 
celeration  means  (20). 

8.  The  deceleration  control  system  as  claimed  in 
claim  1,  characterised  in  that  said  deceleration 
means  further  comprises  second  means  (24)  for  20 
calculating  a  start  timing  of  the  deceleration 
pulse  so  that  the  beam  moving  velocity  V  be- 
comes  zero  at  a  center  of  the  target  track. 

9.  The  deceleration  control  system  as  claimed  in  25 
claim  8,  characterized  in  that  said  second  means 
(24)  calculates  the  start  timing  of  the  deceleration 
pulse  by  calculating  a  loss  time  (T)loss  from  a 
time  when  the  light  beam  passes  a  predeter- 
mined  track  which  precedes  the  target  track  and  30 
a  time  when  the  deceleration  pulse  starts. 

first  means  (22)  calculates  the  deceleration  time 
T  from  a  formula  T  =  C  x  V,  where  C  denotes  a 
predetermined  constant  and  V  denotes  the  beam 
moving  velocity  which  is  detected  by  said  second 
means  (162)  of  said  velocity  control  means  (16) 
immediately  before  the  target  track. 

15.  The  deceleration  control  system  as  claimed  in 
any  of  claims  8  to  14,  characterized  in  that  said 
second  means  (162)  of  said  velocity  control 
means  (16)  detects  the  beam  moving  velocity  V 
based  on  a  period  with  which  zero  crossings  of 
the  tracking  error  signal  TES  occur. 

16.  The  deceleration  control  system  as  claimed  in 
any  of  claims  8  to  15,  characterized  in  that  there 
is  further  provided  acceleration  means  (18)  for 
accelerating  the  track  actuator  (14)  when  starting 
a  trackjump,  said  deceleration  means  (20A)  de- 
celerating  the  track  actuator  when  ending  the 
trackjump. 

17.  The  deceleration  control  system  as  claimed  in 
claim  16,  characterized  in  that  said  acceleration 
means  (18)  supplies  to  the  track  actuator  (14)  an 
acceleration  pulse  having  a  polarity  opposite  to 
that  of  the  deceleration  pulse  supplied  by  said  de- 
celeration  means  (20A). 

Patentanspruche 

10.  The  deceleration  control  system  as  claimed  in 
claim  9,  characterized  in  that  said  predetermined 
track  is  located  one  track  pitch  before  the  target  35 
track. 

11.  The  deceleration  control  system  as  claimed  in 
claim  10,  characterized  in  that  said  second 
means  (24)  calculates  the  loss  time  (T)loss  using  40 
a  formula  Tp  =  V  x  (T)loss  +  VT/2,  where  Tp  de- 
notes  a  track  pitch  of  the  tracks  of  the  optical  disk 
(10). 

12.  The  deceleration  control  system  as  claimed  in  45 
claim  9,  characterized  in  that  said  predetermined 
track  is  located  one-halftrack  pitch  before  the  tar- 
get  track. 

13.  The  deceleration  control  system  as  claimed  in  50 
claim  12,  characterized  in  that  said  second 
means  (24)  calculates  the  time  loss  (T)loss  using 
a  formula  Tp/2  =  V  x  (T)loss  +  VT/2,  where  Tp  de- 
notes  a  track  pitch  of  the  tracks  of  the  optical  disk 
(10).  55 

14.  The  deceleration  control  system  as  claimed  in 
any  of  claims  8  to  13,  characterized  in  that  said 

1.  Ein  Verlangsamungssteuersystem  fur  eine  opti- 
sche  Platteneinheit  mit  einem  optischen  Kopf  (12) 
zum  Aufzeichnen  von  Informationen  auf  und/oder 
Wiedergeben  von  Informationen  von  Spuren  ei- 
ner  optischen  Platte  (10),  die  mit  konstanter  Ge- 
schwindigkeit  rotiert,  unter  Verwendung  eines 
Lichtstrahls,  der  von  dem  optischen  Kopf  emit- 
tiert  wird,  einem  Spurbetatiger  (14)  zum  Bewe- 
gen  des  Lichtstrahls  in  einer  Richtung,  die  die 
Spuren  der  optischen  Platte  kreuzt,  einer  Spur- 
verfolgungsfehlersignalerzeugungsschaltung 
(54)  zum  Ableiten  eines  Spurverfolgungsfehlersi- 
gnals  TES  aus  einem  Signal,  das  von  dem  opti- 
schen  Kopf  ausgegeben  wird  und  von  einem 
Lichtstrahl  abhangt,  der  von  der  optischen  Platte 
empfangen  wird,  welches  Spurverfolgungsfeh- 
lersignal  TES  jedes  Mai  erzeugt  wird,  wenn  der 
Lichtstrahl  eine  Spur  kreuzt,  einem  Geschwindig- 
keitssteuermittel  (16),  das  mit  dem  optischen 
Kopf  (12)  gekoppelt  ist,  mit  einem  ersten  Mittel 
(161)  zum  Erzeugen  einer  Zielgeschwindigkeit 
Vt,  einem  zweiten  Mittel  (162)  zum  Detektieren  ei- 
ner  Strahlbewegungsgeschwindigkeit  V  auf  der 
Grundlage  des  Spurverfolgungsfehlersignals 
TES,  das  durch  die  Spurverfolgungsfehlersignal- 
erzeugungsschaltung  (54)  abgeleitet  wird,  und 
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einem  dritten  Mittel  (163)  zum  Detektieren  eines 
Geschwindigkeitsfehlers  Ve  der  Strahlbewe- 
gungsgeschwindigkeit  V  bezuglich  der  Zielge- 
schwindigkeit  Vt  und  zum  Steuern  des  Spurbeta- 
tigers  (14),  urn  den  Geschwindigkeitsfehler  Ve  zu 
minimieren;  einem  Verlangsamungsmittel  (20, 
20A)  zum  Verlangsamen  des  Spurbetatigers,  da- 
durch  gekennzeichnet,  dali  das  genannte  Ver- 
langsamungsmittel  ein  erstes  Mittel  (22)  enthalt, 
zum  Ableiten  einer  Verlangsamungszeit  T  auf  der 
Basis  der  Strahlbewegungsgeschwindigkeit  V 
auf  einer  Spur,  die  der  Zielspur  unmittelbar  vor- 
ausgeht,  und  zum  nachfolgenden  Zufuhren  eines 
Verlangsamungsimpulses  zu  dem  Spurbetatiger 
fur  die  Verlangsamungszeit  T,  die  zu  einer  Zeit 
beginnt,  wenn  der  Lichtstrahl  einen  vorbestimm- 
ten  Abstand  von  der  Zielspur  hat,  so  dali  die 
Strahlbewegungsgeschwindigkeit  am  Ende  der 
Verlangsamungszeit  T  gleich  Null  ist. 

2.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  dali  das  ge- 
nannte  erste  Mittel  (22)  die  Verlangsamungszeit 
T  nach  einer  Formel  T  =  C  x  V  berechnet,  wobei 
C  eine  vorbestimmte  Konstante  bezeichnet  und 
V  die  Strahlbewegungsgeschwindigkeit  bezeich- 
net,  die  durch  das  genannte  zweite  Mittel  (162) 
des  genannten  Geschwindigkeitssteuermittels 
(16)  unmittelbar  vor  der  Zielspur  detektiert  wird. 

3.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  1  oder  2,  dadurch  gekennzeichnet,  dali 
das  genannte  erste  Mittel  (22)  den  Verlangsa- 
mungsimpuls  nach  einer  vorbestimmten  Verlust- 
zeit  (T)loss  ab  einer  Zeit  erzeugt,  wenn  der  Licht- 
strahl  eine  vorbestimmte  Spur  passiert,  die  der 
Zielspur  vorausgeht. 

4.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  3,  dadurch  gekennzeichnet,  dali  die  ge- 
nannte  vorbestimmte  Spur  eine  Spurvor  der  Ziel- 
spur  angeordnet  ist. 

5.  Das  Verlangsamungssteuersystem  nach  irgend- 
einem  der  Anspruche  1  bis  4,  dadurch  gekenn- 
zeichnet,  dali  das  genannte  zweite  Mittel  (162) 
des  genannten  Geschwindigkeitssteuermittels 
die  Strahlbewegungsgeschwindigkeit  V  auf  der 
Grundlage  einer  Periode  detektiert,  in  der  Null- 
durchgange  des  Spurverfolgungsfehlersignals 
TES  auftreten. 

6.  Das  Verlangsamungssteuersystem  nach  irgend- 
einem  der  Anspruche  1  bis  5,  dadurch  gekenn- 
zeichnet,  dali  ferner  ein  Beschleunigungsmittel 
(18)  vorgesehen  ist,  zum  Beschleunigen  des 
Spurbetatigers  (14),  wenn  ein  Spursprung  ge- 
startet  wird,  wobei  das  genannte  Verlangsa- 

mungsmittel  (20)  den  Spurbetatiger  verlang- 
samt,  wenn  der  Spursprung  beendet  wird. 

7.  Das  Verlangsamungssteuersystem  nach  An- 
5  spruch  6,  dadurch  gekennzeichnet,  dali  das  ge- 

nannte  Beschleunigungsmittel  (18)  dem  Spurbe- 
tatiger  (14)  einen  Beschleunigungsimpuls  mit  ei- 
ner  Polaritat  zuf  uhrt,  die  zu  jener  des  Verlangsa- 
mungsimpulses,  der  durch  das  genannte  Ver- 

io  langsamungsmittel  (20)  zugefuhrt  wird,  entge- 
gengesetzt  ist. 

8.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  dali  das  ge- 

15  nannte  Verlangsamungsmittel  ferner  ein  zweites 
Mittel  (24)  umfalit,  zum  Berechnen  einer  Start- 
zeitlage  des  Verlangsamungsimpulses,  so  dali 
die  Strahlbewegungsgeschwindigkeit  V  auf  einer 
Mitte  der  Zielspur  Null  wird. 

20 
9.  Das  Verlangsamungssteuersystem  nach  An- 

spruch  8,  dadurch  gekennzeichnet,  dali  das  ge- 
nannte  zweite  Mittel  (24)  die  Startzeitlage  des 
Verlangsamungsimpulses  durch  Berechnen  ei- 

25  ner  Verlustzeit  (T)loss  berechnet,  aus  einer  Zeit, 
wenn  der  Lichtstrahl  eine  vorbestimmte  Spur 
passiert,  die  der  Zielspur  vorausgeht,  und  einer 
Zeit,  wenn  der  Verlangsamungsimpuls  beginnt. 

30  10.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  9,  dadurch  gekennzeichnet,  dali  die  ge- 
nannte  vorbestimmte  Spur  einen  Spurabstand 
vor  der  Zielspur  angeordnet  ist. 

35  11.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  1  0,  dadurch  gekennzeichnet,  dali  das  ge- 
nannte  zweite  Mittel  (24)  die  Verlustzeit  (T)loss 
unter  Verwendung  einer  Formel  Tp  =  V  x  (T)loss 
+  VT/2  berechnet,  wobei  Tp  einen  Spurabstand 

40  der  Spuren  der  optischen  Platte  (10)  bezeichnet. 

12.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  9,  dadurch  gekennzeichnet,  dali  die  ge- 
nannte  vorbestimmte  Spur  einen  halben  Spurab- 

45  stand  vor  der  Zielspur  angeordnet  ist. 

13.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  12,  dadurch  gekennzeichnet,  dali  das  ge- 
nannte  zweite  Mittel  (24)  den  Zeitverlust  (T)loss 

so  unter  Verwendung  einer  Formel  Tp/2  =  Vx  (T)loss 
+  VT/2  berechnet,  wobei  Tp  einen  Spurabstand 
der  Spuren  der  optischen  Platte  (10)  bezeichnet. 

14.  Das  Verlangsamungssteuersystem  nach  irgend- 
55  einem  der  Anspruche  8  bis  13,  dadurch  gekenn- 

zeichnet,  dali  das  genannte  erste  Mittel  (22)  die 
Verlangsamungszeit  T  nach  einer  Formel  T  =  C 
x  V  berechnet,  wobei  C  eine  vorbestimmte  Kon- 

11 
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stante  bezeichnet  und  V  die  Strahlbewegungsge- 
schwindigkeit  bezeichnet,  die  durch  das  genann- 
te  zweite  Mittel  (162)  des  genannten  Geschwin- 
digkeitssteuermittels  (16)  unmittelbar  vor  der 
Zielspur  detektiert  wird. 

15.  Das  Verlangsamungssteuersystem  nach  irgend- 
einem  der  Anspruche  8  bis  14,  dadurch  gekenn- 
zeichnet,  dali  das  genannte  zweite  Mittel  (162) 
des  genannten  Geschwindigkeitssteuermittels 
(16)  die  Strahlbewegungsgeschwindigkeit  V  auf 
der  Grundlage  einer  Periode  detektiert,  in  der 
Nulldurchgange  des  Spurverfolgungsfehlersi- 
gnals  TES  auftreten. 

16.  Das  Verlangsamungssteuersystem  nach  irgend- 
einem  der  Anspruche  8  bis  15,  dadurch  gekenn- 
zeichnet,  dali  ferner  ein  Beschleunigungsmittel 
(18)  vorgesehen  ist,  zum  Beschleunigen  des 
Spurbetatigers  (14),  wenn  ein  Spursprung  ge- 
startet  wird,  wobei  das  genannte  Verlangsa- 
mungsmittel  (20A)  den  Spurbetatiger  verlang- 
samt,  wenn  der  Spursprung  beendet  wird. 

17.  Das  Verlangsamungssteuersystem  nach  An- 
spruch  16,  dadurch  gekennzeichnet,  dali  das  ge- 
nannte  Beschleunigungsmittel  (18)  dem  Spurbe- 
tatiger  (14)  einen  Beschleunigungsimpuls  mit  ei- 
ner  Polaritat  zuf  uhrt,  die  zu  jener  des  Verlangsa- 
mungsimpulses,  der  durch  das  genannte  Ver- 
langsamungsmittel  (20A)  zugefuhrt  wird,  entge- 
gengesetzt  ist. 

Revendications 

1  .  Systeme  de  commande  de  deceleration  pour  une 
unite  de  disque  optique  qui  inclut  une  tete  optique 
(12)  pour  enregistrer  une  information  sur  des 
et/ou  reproduire  une  information  a  partir  de  pis- 
tes  d'un  disque  optique  (10)  qui  tourne  a  une  Vi- 
tesse  constante  au  moyen  de  I'utilisation  d'un 
faisceau  lumineux  emis  depuis  la  tete  optique,  un 
actionneurde  piste  (14)  pour  deplacerle  faisceau 
lumineux  suivant  une  direction  de  traversee  des 
pistes  du  disque  optique,  un  circuit  de  generation 
de  signal  d'erreur  de  suivi  de  piste  (54)  pour  de- 
river  un  signal  d'erreur  de  suivi  de  piste  TES  a 
partir  d'un  signal  qui  est  emis  en  sortie  depuis  la 
tete  optique  et  qui  depend  d'un  faisceau  lumineux 
recu  depuis  le  disque  optique,  leditsignal  d'erreur 
de  suivi  de  piste  etant  genere  chaque  fois  que  le 
faisceau  lumineux  traverse  une  piste,  un  moyen 
de  commande  de  vitesse  (16)  couple  a  la  tete  op- 
tique  (12)  et  incluant  un  premier  moyen  (161) 
pour  generer  une  vitesse  cible  Vt,  un  second 
moyen  (162)  pourdetecter  une  vitesse  de  depla- 
cement  de  faisceau  V  sur  la  base  du  signal 

d'erreur  de  suivi  de  piste  TES  derive  par  le  circuit 
de  generation  de  signal  d'erreur  de  suivi  de  piste 
(54)  et  un  troisieme  moyen  (163)  pour  detecter 
une  erreur  de  vitesse  Ve  de  la  vitesse  de  depla- 

5  cement  de  faisceau  V  par  rapport  a  la  vitesse  ci- 
ble  Vt  et  pour  commander  I'actionneur  de  piste 
(14)  de  maniere  a  minimiser  I'erreur  de  vitesse 
Ve  ;  un  moyen  de  deceleration  (20,  20A)  pourde- 
celerer  I'actionneur  de  piste, 

10  caracterise  en  ce  que  ledit  moyen  de  de- 
celeration  inclut  un  premier  moyen  (22)  pour  de- 
river  un  temps  de  deceleration  T  sur  la  base  de 
la  vitesse  de  deplacement  de  faisceau  V  au  ni- 
veau  d'une  piste  qui  precede  immediatement  la 

15  piste  cible  et  pour  appliquer  ensuite  une  impul- 
sion  de  deceleration  a  I'actionneur  de  piste  pen- 
dant  le  temps  de  deceleration  T  en  partant  d'un 
instant  oil  le  faisceau  lumineux  est  a  une  distance 
predeterminee  de  la  piste  cible  de  telle  sorte  que 

20  la  vitesse  de  deplacement  du  faisceau  soit  egale 
a  zero  a  la  fin  du  temps  de  deceleration  T. 

2.  Systeme  de  commande  de  deceleration  selon  la 
revendication  1  ,  caracterise  en  ce  que  ledit  pre- 

25  mier  moyen  (22)  calcule  le  temps  de  deceleration 
T  a  partir  de  la  formule  T  =  C  x  V  ou  C  represente 
une  constante  predeterminee  et  V  represente  la 
vitesse  de  deplacement  de  faisceau  qui  est  de- 
tectee  par  ledit  second  moyen  (162)  dudit  moyen 

30  de  commande  de  vitesse  (16)  immediatement 
avant  la  piste  cible. 

3.  Systeme  de  commande  de  deceleration  selon  la 
revendication  1  ou  2,  caracterise  en  ce  que  ledit 

35  premier  moyen  (22)  genere  I'impulsion  de  dece- 
leration  apres  un  temps  perdu  predetermine  "per- 
te  (T)"  qui  est  perdu  depuis  I'instant  ou  le  faisceau 
lumineux  passe  une  piste  predeterminee  qui  pre- 
cede  la  piste  cible. 

40 
4.  Systeme  de  commande  de  deceleration  selon  la 

revendication  3,  caracterise  en  ce  que  ladite  piste 
predeterminee  est  situee  une  piste  avant  la  piste 
cible. 

45 
5.  Systeme  de  commande  de  deceleration  selon 

I'une  quelconque  des  revendications  1  a  4,  carac- 
terise  en  ce  que  ledit  second  moyen  (162)  dudit 
moyen  de  commande  de  vitesse  detecte  la  vites- 

50  se  de  deplacement  de  faisceau  V  sur  la  base 
d'une  periode  pendant  laquelle  des  passages  par 
zero  du  signal  d'erreur  de  suivi  de  piste  TES  sont 
observes. 

55  6.  Systeme  de  commande  de  deceleration  selon 
I'une  quelconque  des  revendications  1  a  5,  carac- 
terise  en  ce  qu'est  en  outre  prevu  un  moyen  d'ac- 
celeration  (18)  pour  accelerer  I'actionneur  de  pis- 

12 
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te  (14)  lors  du  debut  d'un  saut  de  piste,  ledit 
moyen  de  deceleration  (20)  decelerant  I'action- 
neur  de  piste  lors  de  la  fin  du  saut  de  piste. 

7.  Systeme  de  commande  de  deceleration  selon  la 
revendication  6,  caracterise  en  ce  que  ledit 
moyen  d'acceleration  (18)  applique  a  I'actionneur 
de  piste  (14)  une  impulsion  d'acceleration  pre- 
sentant  une  polarite  opposee  a  celle  de  I'impul- 
sion  de  deceleration  appliquee  par  ledit  moyen  de 
deceleration  (20). 

8.  Systeme  de  commande  de  deceleration  selon  la 
revendication  1,  caracterise  en  ce  que  ledit 
moyen  de  deceleration  comprend  en  outre  un  se- 
cond  moyen  (24)  pour  calculer  un  cadencement 
de  debut  de  I'impulsion  de  deceleration  de  telle 
sorte  que  la  vitesse  de  deplacement  de  faisceau 
V  devienne  egale  a  zero  au  centre  de  la  piste  ci- 
ble. 

9.  Systeme  de  commande  de  deceleration  selon  la 
revendication  8,  caracterise  en  ce  que  ledit  se- 
cond  moyen  (24)  calcule  le  cadencement  de  de- 
but  de  I'impulsion  de  deceleration  en  calculant  un 
temps  perdu  "perte  (T)"  qui  est  perdu  entre  un 
instant  ou  le  faisceau  lumineux  passe  une  piste 
predeterminee  qui  precede  la  piste  cible  et  un  ins- 
tant  oil  I'impulsion  de  deceleration  demarre. 

10.  Systeme  de  commande  de  deceleration  selon  la 
revendication  9,  caracterise  en  ce  que  ladite  piste 
predeterminee  est  situee  un  pas  de  piste  avant  la 
piste  cible. 

11.  Systeme  de  commande  de  deceleration  selon  la 
revendication  10,  caracterise  en  ce  que  ledit  se- 
cond  moyen  (24)  calcule  le  temps  perdu  "perte 
(T)"  qui  est  perdu  en  utilisant  la  formule  Tp  =  V  x 
perte  (T)  +  VT/2  ou  Tp  represente  un  pas  de  piste 
des  pistes  du  disque  optique  (10). 

12.  Systeme  de  commande  de  deceleration  selon  la 
revendication  9,  caracterise  en  ce  que  ladite  piste 
predeterminee  est  situee  un  demi-pas  de  piste 
avant  la  piste  cible. 

13.  Systeme  de  commande  de  deceleration  selon  la 
revendication  12,  caracterise  en  ce  que  ledit  se- 
cond  moyen  (24)  calcule  le  temps  perdu  "perte 
(T)"  qui  est  perdu  en  utilisant  la  formule  Tp/2  =  V 
x  perte  (T)  +  VT/2  ou  Tp  represente  un  pas  de  pis- 
te  des  pistes  du  disque  optique  (10). 

14.  Systeme  de  commande  de  deceleration  selon 
I'une  quelconque  des  revendications  8  a  13,  ca- 
racterise  en  ce  que  ledit  premier  moyen  (22)  cal- 
cule  le  temps  de  deceleration  T  a  partir  de  la  for- 

mule  T  =  C  x  V  oil  C  represente  une  constante 
predeterminee  et  V  represente  la  vitesse  de  de- 
placement  de  faisceau  qui  est  detectee  par  ledit 
second  moyen  (162)  dudit  moyen  de  commande 

5  de  vitesse  (16)  immediatement  avant  la  piste  ci- 
ble. 

15.  Systeme  de  commande  de  deceleration  selon 
I'une  quelconque  des  revendications  8  a  14,  ca- 

10  racterise  en  ce  que  ledit  second  moyen  (1  62)  du- 
dit  moyen  de  commande  de  vitesse  (16)  detecte 
la  vitesse  de  deplacement  de  faisceau  V  sur  la 
base  d'une  periode  pendant  laquelle  des  passa- 
ges  par  zero  du  signal  d'erreur  de  suivi  de  piste 

15  TES  sont  observes. 

16.  Systeme  de  commande  de  deceleration  selon 
I'une  quelconque  des  revendications  8  a  15,  ca- 
racterise  en  ce  qu'est  en  outre  prevu  un  moyen 

20  d'acceleration  (18)  pour  accelerer  I'actionneur  de 
piste  (14)  lors  du  debut  d'un  saut  de  piste,  ledit 
moyen  de  deceleration  (20A)  decelerant  I'action- 
neur  de  piste  lors  de  la  fin  du  saut  de  piste. 

25  17.  Systeme  de  commande  de  deceleration  selon  la 
revendication  16,  caracterise  en  ce  que  ledit 
moyen  d'acceleration  (1  8)  applique  a  I'actionneur 
de  piste  (14)  une  impulsion  d'acceleration  pre- 
sentant  une  polarite  opposee  a  celle  de  I'impul- 

30  sion  de  deceleration  appliquee  par  ledit  moyen  de 
deceleration  (20A). 
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