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to  the  value  of  the  S/N  ratio  as  far  as  the 
above  recording/reproducing  method  is  relied 
upon.  Due  to  such  an  upper  limitation,  the  S/N 
ratios  of  media  which  have  been  proposed  to 
date  are  as  low  as  about  55  dB  or  so.  It  is 
therefore  extremely  difficult  to  apply  such  prior 
art  media  to  memory  fields  requiring  high  S/N 
ratios,  such  as  analog  image  file  memories 
and  high-quality  image  memories  unless  their 
S/N  ratios  are  improved.  As  the  second 
problem  common  to  the  optical  recording 
media  which  have  been  developed  so  far,  it 
may  be  mentioned  that  each  medium  contains 
a  single  recording-bit  producing  layer  and  the 
storage  capacity  of  the  medium  is  governed 
by  the  spot  diameters  of  the  recording  and 
reproducing  beams  on  the  surface  of  the 
medium,  the  width  and  pitch  of  optical  head 
guiding  grooves  and  the  area  of  the  medium. 
For  example,  when  a  semiconductor  laser 
beam  having  a  wavelength  of  830  nm  is  used 
and  a  substrate  equipped  with  optical  head 
guiding  grooves  of  1  urn  in  width  and  2  urn  in 
pitch  is  employed,  the  storage  capacity  of  a 
disk  having  a  diameter  of  30  cm  is  limited  to 
about  2  gigabytes  or  so.  It  is  therefore 
extremely  difficult  to  use  such  a  disk  in  a 
memory  field  requiring  high  storage  capacity 
such  as  high  accuracy  and  fineness  image 
memories  and  animation  memories,  unless  its 
storage  capacity  is  improved. 

As  mentioned  above,  the  conventional 
optical  recording  media  are  accompanied  with 
such  problems  as  insufficient  S/N  ratios  and 
storage  capacity  upon  expanding  their  applica- 
tion  fields  as  memories. 

Summary  of  the  invention 
With  view  toward  solving  the  above-men- 

tioned  problems,  the  present  invention  has  an 
object  thereof  the  provision  of  an  optical  infor- 
mation  recording/reproducing  system  which 
permits  an  improvement  to  the  S/N  ratio  upon 
reproduction  and  an  increment  to  the  storage 
capacity  owing  to  the  adoption  of  a  recording/ 
reproduction  method  which  is  different  in  prin- 
ciple  from  the  conventional  recording/reproduc- 
tion  method. 

According  to  the  invention,  the  system 
defined  in  the  first  paragraph  of  this  specifica- 
tion  is  characterised  in  that  said  recording-bit 
producing  layer  comprises  a  fluorescent  sub- 
stance,  in  that  during  recording  dielectric 
breakdown  is  developed  in  said  recording-bit 
producing  layer  thus  causing  the  fluorescent 
substance  to  lose  the  fluorescence  thereof,  and 
in  that  said  information  can  be  reproduced 
depending  on  whether  fluorescence  has  been 
produced  by  said  recording-bit  producing  layer 
in  response  to  said  optical  reproducing  beam. 

Brief  description  the  drawings 
Figs.  1(a)  and  1(b)  illustrate  a  change 

between  the  fluorescence  spectrum  intensity 
before  the  dielectric  breakdown  (recording)  in 

Description 

This  invention  relates  to  an  optical  infor- 
mation  recording/reproducing  system  compris- 
ing:  a  recording  medium  composed  of  a  5 
recording-bit  producing  layer  and  a  photocon- 
ductive  layer,  both  interposed  between  conduc- 
tive  layers  at  least  one  of  which  is  trans- 
parent;  means  for  selectively  applying  a  volt- 
age  to  both  sides  of  the  recording  medium;  io 
means  for  radiating  an  optical  recording  beam 
to  a  site  to  be  recorded  on  the  recording 
medium  while  applying  a  voltage  to  the 
recording  medium,  and  then  applying  a  high 
electric  field  to  the  recording-bit  producing  15 
layer  by  way  of  the  photoconductive  layer,  the 
resistance  of  which  has  been  lowered  at  the 
site  so  that  information  is  recorded;  and 
means  for  radiating  an  optical  reproducing 
beam  on  the  recording  medium  without  20 
applying  any  voltage  to  the  recording  medium 
to  reproduce  said  information. 

Such  a  system  is  known  from  US  —  A  —  
3  906  462. 

There  have  been  known  optical  recording  25 
media  each  of  which  is  adapted  to  perform 
the  recording/reproduction  of  information  by 
using  a  laser  as  a  light  source  and  radiating  a 
light  beam  of  1  [am  or  so  in  diameter  to  the 
surface  of  the  medium.  These  optical  recording  30 
media  permit  higher  recording  densities  com- 
pared  with  magnetic  recording  media  and  the 
like  and  are  attracting  attention  as  large- 
capacity  memories.  As  optical  recording  media, 
Te-C,  TeOx  (x=1.1—  1.2),  Te-Se-Pb,  Te-TiAgSe,  35 
etc.  having  already  been  developed  and  found 
utility  in  such  fields  as  disk  memories  for 
documents.  As  the  first  problem  common  to 
all  the  optical  recording  media  which  have 
been  developed  to  date,  it  may  be  mentioned  40 
that  they  depend  on  a  recording/reproducing 
method  and  in  which  upon  recording,  a  high- 
energy  laser  beam  is  radiated  to  locally  heat  a 
medium,  possibly  supplemented  by  a  further 
energy  source  (GB—  A—  -1  602  893),  so  as  to  45 
form  a  hole  or  to  induce  a  phase  transforma- 
tion  in  its  recording  layer  and  upon  reproduc- 
tion,  a  low-energy  laser  beam  is  radiated  to 
detect  a  difference  in  reflectivity  between  the 
site  where  the  hole  has  been  formed  or  the  so 
phase  transformation  has  been  induced  (the 
recorded  site)  and  another  site  where  no  hole 
has  been  formed  or  no  phase  transformation 
has  been  induced  (a  non-recorded  site)  [ref- 
erence  may  be  made  to  many  publications,  led  55 
by  the  Handout  of  116th  Study  Meeting  (May 
26,  1983),  131th  Thin  Film  Committee,  the 
Japan  Society  for  the  Promotion  of  Science]. 
In  the  above  recording/reproducing  method,  it 
is  indispensable  to  control  the  energy  of  the  so 
laser  beams,  which  is  used  upon  reproduction, 
to  be  lower  than  the  threshold  for  recording. 
Since  the  S/N  ratio  of  a  reproduced  signal  is  a 
value  proportional  to  the  energy  of  the  repro- 
ducing  laser  beam,  there  is  an  upper  limitation  65 
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conductive  layer  of  the  optical  information 
recording/reproducing  system  of  this  invention, 
there  are  amorphous  Si:H,  amorphous  Si-Ge:H, 
Se-base  materials,  and  uC-Si  (microcrystalline  Si). 

5  Photoconductive  materials  having  good  photo- 
conductive  characteristics  on  the  long 
wavelength  side,  such  as  amorphous  Si-Ge:H  are 
especially  preferred. 

The  thickness  of  the  above  photoconductive 
10  layer  is  generally  20  nm—  1000  nm  with  40 

nm  —  200  nm  being  particularly  preferred.  If  the 
thickness  should  be  thinner  than  20  nm,  the 
intended  effect,  namely,  changes  of  electrical 
resistivity  upon  exposure  to  beams  will  not  be 

15  brought  about  sufficiently.  Any  thicknesses 
greater  than  1000  nm  will  result  in  excessively 
small  transmittance  for  recording  and  reproduc- 
ing  beams. 

The  above-described  photoconductive  layer 
20  may  be  formed  by  processes  known  perse  in  the 

art.  It  is  especially  preferred  to  form  it  by  the 
plasma  CVD  process  (/'lasma-assisted  Chemical 
Vapor  Deposition,  in  which  a  mixed  gas  of  SiH4, 
GeH4  and  H2  is  for  example  introduced  at  a 

25  substrate  temperature  of  200°C  or  so  and  RF 
pulses  are  applied  to  generate  plasma,  whereby 
to  coat  a  surface  of  a  substrate  with  a  gas 
decomposition  product  in  the  plasma). 

In  Fig.  2,  the  flourescent  substance  layer  2 
30  forms  a  recording-bit  producing  layer.  As  the 

fluorescent  substance  usable  to  form  the  fluores- 
cent  substance  layer  2,  any  fluoresecent  sub- 
stance  may  be  mentioned  so  long  as  it  undergoes 
dielectric  breakdown  and  loses  its  fluorescent 

35  characteristics  when  a  voltage  of  a  certain  level  or 
higher  is  applied.  As  specific  examples  of  the 
fluorescent  substance,  may  be  mentioned  Eu- 
activated  Y2O3,  Fe-activated  LiAIO2,  Tb/Ce-acti- 
vated  Y2SiOs,  Ag-activated  ZnS,  Cu-activated  ZnS, 

40  Eu-activated  Y2O2S,  Er-activated  YF3,  Ho-activated 
YF3,  Tm-activated  YF3,  Er-activated  LaF3,  Tm- 
activated  LaF3,  Er-activated  YOCI,  Ho-activated 
YOCI,  Er-activated  YaOCly,  Ho-activated  Y3OCI7, 
Er-activated  Y2O3,  Er-activated  Y2O2S,  Ce-acti- 

45  vated  Y2Si05,  Eu-activated  YVO4  and  Tb-activated 
Y2Si05. 

An  infrared-to-visible  conversion  fluorescent 
substance  led  by  Er-activated  YF3,  Tm-activated 
YF3,  Er-activated  Y203  or  the  like  is  particularly 

so  preferred.  If  such  an  infrared-to-visible  conver- 
sion  fluorescent  substance  is  used  as  the  fluores- 
cent  substance  for  the  recording-bit  producing 
layer,  it  is  possible  to  use  as  a  recording/repro- 
ducing  light  source  a  semiconductor  laser  which 

55  has  already  been  developed  and  oscillates  at  a 
wavelength  of  780  nm  in  infrared  region.  This  is 
particularly  advantageous  from  the  viewpoint  of 
systems. 

The  recording-bit  producing  layer,  namely,  the 
60  fluorescent  substance  layer  may  have  any  thick- 

ness  so  long  as  it  ranges  from  25  nm  to  1000  nm. 
However,  it  may  generally  be  40  nm  —  500  nm 
with  50  nm  —  100  nm  being  especially  preferred.  If 
the  thickness  of  the  recording-bit  producing  layer 

65  should  exceed  1000  nm  the  transmittance  of  the 

this  invention  and  that  after  the  dielectric  break- 
down; 

Fig.  2  illustrates  the  structure  of  an  optical 
recording  medium  according  to  one  embodiment 
of  this  invention;  and 

Fig.  3  shows  the  structure  of  an  optical 
recording  medium  according  to  one  embodiment 
of  this  invention;  and 

Fig.  3  shows  the  structure  of  an  optical 
recording  medium  according  to  another  embodi- 
ment  of  this  invention. 

In  Figs.  2  and  3,  there  are  shown  substrates  1, 
11,  fluorescent  substance  layers  2,  12,-123, 
photoconductive  layers  3,  13,-133,  transparent 
conductor  layers  4,  14,-144,  electrodes  5, 
15-1  —  154,  bias  power  sources  6,  16,  terminals  17P, 
17N  of  power  source,  and  switching  box  18. 

Fig.  4  is  a  cross-sectional  view  of  a  disk  in  an 
optical  information  recording/reproducing 
system  according  to  one  embodiment  of  this 
invention; 

Fig.  5  is  a  simplified  block  diagram  of  one 
example  of  the  recording  system  in  the  optical 
information  recording/reproducing  system;  and 

Fig.  6  is  a  simplified  block  diagram  of  one 
example  of  the  reproducing  system  in  the  optical 
information  recording/reproducing  system. 

In  Fig.  4  to  Fig.  6,  there  are  shown  a  recording 
laser  beam  31,  reproducing  laser  beam  519, 
focusing  lenses  32,  58,  grooved  substrate  33  for 
an  optical  transparent  disk,  transparent  elec- 
trodes  34,,  342,  reflective  electrode  343,  photocon- 
ductive  layers  35,,  352,  fluorescent  substance 
layers  36,,  362,  electrodes  37,,  372,  photoconduc- 
tive  switches  38,  —  384,  switching  electrodes 
39,  —  398,  sheet-type  battery  310,  disk  holder  311, 
rotator  312,  pulse-trains  41,  —  41  3  of  recording 
signals,  laser  drive  sources  42,  —  423,  52,  semicon- 
ductor  lasers  43,—  433,  53,  lenses  44,—  443,  54, 
half-mirrors  45,—  453,  55,  mirrors  46,,  462,  A/4 
plates  47,  57,  cylindrical  lens  48,  focusing/tracking 
drive  circuit  49,  voice  coils  410,  518,  continuously- 
oscillating  reproducing  signal  51,  hemispherical 
lens  59,  silicon  brew  cell  510,  differential  amplifier 
511,  dichroic  mirrors  512,  513,  PIN-photo  detec- 
tors  514,  515,  and  pulse-trains  516,  517  of  repro- 
ducing  outputs. 

Description  of  preferred  embodiments 
The  optical  information  recording/reproducing 

system  of  this  invention  is  shown  by  way  of 
example  in  Fig.  2,  in  which  the  photoconductive 
layer  3  may  be  made  of  any  material  so  long  as  its 
resistivity  is  lowered  by  a  recording  beam  to  a 
certain  predetermined  extent  or  more  to  permit 
conduction  of  a  current  therethrough.  A  photo- 
conductive  layer  the  resistivity  of  which  is  1014 
(D  •  cm)  —  109  (fl  •  cm)  while  unexposed  to  the 
recording  beam  and  108  (Q  ■  cm)—  10"  (O  ■  cm) 
upon  exposure  to  the  recording  beam  [pD=1014 
(Q-cm)—  109  (O-cm);  pP=10a  (O  •  cm)—  10" 
(Q  •  cm)]  is  desirable,  although  the  resistivity  (pD) 
and  (pP)  may  vary  depending  on  the  wavelength 
of  the  radiation  source.  As  specific  examples  of 
photoconductive  materials  usable  for  the  photo- 
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recording  and  reproducing  beams  will  be 
impaired.  On  the  other  hand,  any  thicknesses 
smaller  than  25  nm  will  not  be  able  to  draw  out 
its  intended  effects  to  any  significant  extent,  in 
other  words,  will  not  be  able  to  provide  sufficient  5 
fluorescence  when  the  fluorescent  substance  is 
exposed  to  the  reproducing  beam. 

The  resistivity  of  the  recording-bit  producing 
layer  may  generally  be  1016  Q  ■  cm  —  107  Q  •  cm.  It 
is  particularly  preferred  that  the  resistivity  of  the  jo 
recording-bit  producing  layer  is  1014  D  •  cm  —  109 
Q  •  cm,  namely,  is  coincided  with  the  resistivity 
of  the  photoconductive  layer  upon  exposure  to 
beams. 

The  above  recording-bit  producing  layer  may  15 
be  formed  on  the  substrate  1  by  the  conventional 
sputtering  process,  vacuum  deposition  process 
or  the  like  (as  specific  example,  may  be  men- 
tioned  to  sputter  a  sintered  target  made  of  a 
fluorescent  substance  with  Ar  ions  so  as  to  form  20 
a  thin  fluorescent  film  on  the  substrate;  or  to 
place  a  fluorescent  substance  in  a  crucible  and 
cause  the  fluorescent  substance  to  deposit  in 
vacuum  on  a  substrate  by  the  use  of  electron 
beam).  25 

The  lamination  sequence  of  the  photoconduc- 
tive  layer  and  recording-bit  producing  layer  on 
the  substrate  may  be  effected  by  laminating  the 
photoconductive  layer  on  the  recording-bit  form- 
ing  layer  (fluorescent  substance  layer)  as  shown  30 
in  Fig.  2,  or  vice  versa. 

The  transparent  conductor  layer  designated  at 
numeral  4  in  Fig.  2  may  be  made  of  any  sub- 
stance  so  long  as  it  is  a  transparent  conductive 
substance  capable  of  allowing  the  transmission  35 
of  the  recording  and  reproducing  beams  and 
fluorescence  from  the  fluorescent  substance 
layer.  Usually,  tin  oxide,  ITO  (Indium  Tin  Oxide) 
and  extremely-thin  films  of  metals  (films  made 
each  of  Ti,  Cr,  Ni  or  the  like  and  having  a  40 
thickness  of  5  nm  or  less).  ITO  or  the  like  is 
especially  preferred,  because  its  conductivity  and 
optical  transmittance  are  both  superb. 

The  thickness  of  the  conductor  layer  may  be  of 
any  value  so  long  as  it  does  not  impair  the  45 
transmittance  of  the  recording  and  reproducing 
beams  and  fluorescence  from  the  fluorescent 
substance  layer  as  well  as  the  conductivity  of  the 
conductor.  Although  the  thickness  may  vary 
depending  on  its  material,  it  is  generally  5  50 
nm  —  200  nm  with  10  nm  —  50  nm  being  pre- 
ferred. 

The  transparent  conductor  layer  may  be 
formed  by  usual  vacuum  deposition  or  the  like. 

As  illustrated  by  way  of  example  in  Figs.  2  and  55 
3,  the  voltage  application  means  of  this  invention 
is  composed  of  the  electrodes  5,  15,  —  154/  the 
bias  power  sources  6,  16,  terminals  17P,  17N  of 
the  power  source  16,  the  switching  box  18  and 
the  like.  The  voltage  varies  depending  on  the  60 
types  and  thicknesses  of  fluorescent  substance 
layer  and  photoconductive  layer  to  be  used. 
Generally,  about  1  —  2  volt  is  sufficient.  The 
power  consumption  level  and  time  required  for 
the  production  of  recording  bits  all  over  the  disk  65 

may  respectively  be  around  0.3  mW  and  3  hours 
where  the  storage  capacity  of  the  disk  is  1010 
bits/disk  and  the  recording  is  effected  at  1  MHz. 
Therefore,  such  recording  can  be  carried  out  by 
incorporating  a  sheet-type  battery,  which  is  cur- 
rently  available  on  the  market,  in  a  disk.  It  is  also 
practical,  for  example,  to  bury  a  tape-like  photo- 
conductive  substance  in  a  toroidal  shape,  which 
is  concentric  to  the  disk,  within  a  vacant  area 
(i.e.,  an  area  other  than  the  recording  area)  of  the 
inner  circular  part  of  the  disk,  to  connect  one  of 
the  electrodes  of  the  tape-like  photoconductive 
material  to  the  electrode  5  or  15-,  —  154  in  Fig.  2  or 
3  and  the  other  electrode  to  the  sheet-like 
battery,  and  to  optically  drive  the  resultant 
switching  box  18  made  of  the  tape-like  photocon- 
ductive  substance  by  means  of  an  optical  switch- 
ing  head  which  is  different  from  the  recording 
and  reproducing  laser  heads,  because  this 
arrangement  makes  it  unnecessary  to  provide  a 
separate  switching  box  outside  the  disk. 

The  wavelengths  of  the  recording  beam  and 
reproducing  beam,  which  are  both  used  in  the 
present  invention,  may  be  the  same  or  different. 
It  is  however  necessary  for  the  recording  and 
reproducing  beams  to  pass  through  a  multi- 
layered  recording  cell.  Hence,  their  wavelengths 
may  preferably  range  from  350  nm  to  1,200  nm 
with  780  nm  —  850  nm  being  particularly  pre- 
ferred.  However,  it  may  not  be  able  to  impart 
switching  characteristics  to  the  photoconductive 
layer  to  reduce  the  resistance  of  the  photocon- 
ductive  layer  and  hence  to  allow  the  photocon- 
ductive  layer  to  function  as  intended,  unless  an 
exposing  beam  having  a  wavelength  of  1,200  nm 
or  shorter  (which  may  vary  depending  on  the 
type  of  the  photoconductive  layer)  is  applied,  for 
example,  even  when  a  Si-Ge:H,  which  is  con- 
sidered  to  have  the  best  sensitivity  to  infrared 
ray  these  days,  is  used.  On  the  other  hand,  use  of 
wavelengths  shorter  than  350  nm  are  not  pre- 
ferred  because  they  result  in  extremely  low 
transmittance,  for  example,  through  a  Si-Ge:H 
photoconductive  layers.  The  above  wavelength 
range  may  automatically  be  expanded  provided 
that  photoconductive  materials  capable  of 
exhibiting  photoconductivity  to  wavelengths 
longer  than  1,200  nm  and  or  those  having  high 
beam  transmittance  to  wavelengths  shorter  than 
350  nm  are  developed  in  the  future.  Therefore, 
the  specific  fluorescent  substances  given  above 
by  way  of  example  include  those  capable  of 
emitting  fluorescence  by  254  nm  excitation  and 
employed  currently  for  illumination  purposes. 
Specificaly,  Ar-ion  laser,  He-Ne  laser,  dye  lasers, 
YAG  lasers  and  semiconductor  lasers  may  be 
mentioned.  Since  a  semiconductor  laser  having  a 
wavelength  of  780  —  850  nm  and  an  output  of 
about  10  mW  is  particularly  advantageous  for  the 
size  and  weight  reduction  of  the  memory  system, 
such  a  semiconductor  laser  can  be  used  favor- 
ably  in  the  present  invention. 

In  another  preferred  embodiment  of  this  inven- 
tion,  the  optical  information  recording/reproduc- 
ing  system  of  this  invention  makes  use  of  a 
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power  increases,  the  intensity  of  a  fluorescent 
spectrum  given  off  from  a  fluorescent  substance 
in  the  "0"  state  becomes  greater  in  proportion, 
whereby  permitting  reproduction  of  a  signal 

5  having  a  large  S/N  ratio. 
If,  using  the  above-described  basic  structure  as 

a  single  recording  cell  of  a  recording  medium,  a 
plurality  of  recording  cells  of  the  above  type  are 
laminated  and  the  fluorescent  spectrum  of  the 

w  fluorescent  substance,  which  makes  up  a 
recording-bit  producing  layer,  is  rendered  differ- 
ent  from  one  cell  to  another,  fluorescence  having 
different  spectra  are  emitted  from  respective  cells 
upon  exposure  to  a  single  reproducing  optical 

15  beam.  If  these  fluorescent  spectra  are  isolated 
and  detected  in  an  optical  reproducing  system, 
the  storage  capacity  can  be  increased  in  pro- 
portion  to  the  number  of  cells  and  a  far  higher 
recording  density  can  thus  be  attained  even  when 

20  the  area  of  one  recording  bit  is  equal.  When  cells 
are  laminated,  signals  (fluorescent  spectra)  from 
adjacent  bits  cause  errors.  This  problem  can 
however  be  solved  completely  if  in  an  optical 
recording  medium,  the  total  thickness  of  the 

25  entire  cells  is  designed  to  be  smaller  than  the 
depth  of  focus  of  the  recording/reproducing 
optical  beam. 

The  operation  of  the  optical  information 
recording/reproducing  system  of  this  invention 

30  will  next  be  described  briefly. 
The  basic  operation  of  the  optical  information 

recording/reproducing  system  of  this  invention 
may  be  achieved  only  by  adding  a  wavelength- 
discriminating  function  to  the  optical  reproducing 

35  system  of  a  DRAW-type  (Direct  Read  After  Write 
Type)  optical  disk  system  which  is  currently  under 
use.  When  an  a-Si-Ge:H  film  capable  of  develop- 
ing  photoconductivity  at  a  wavelength  of  830  nm 
and  the  above-mentioned  infrared-to-visible  con- 

40  version  fluorescent  substance  are  used  respec- 
tively  as  the  photoconductive  layer  and  floures- 
cent  substance  layer  for  example,  a  currently- 
employed  semiconductor  layer  may  be  used  as 
the  recording  and  reproducing  light  source.  Thus, 

45  the  optical  recording  system  may  have  the  same 
structure  as  that  used  currently,  which  is  equip- 
ped  with  a  focusing  servomotor  and  a  tracking 
servomotor.  When  a  multi-layered  recording 
medium  is  however  used  as  shown  in  Fig.  3,  the 

so  NA  of  the  focusing  lens  and  the  focusing 
mechanism  should  be  adjusted  so  as  to  make  the 
focal  depth  of  the  recording  and  reproducing 
laser  beam  longer  than  the  total  thickness  of  the 
layers  of  the  medium.  In  the  system  of  this 

55  invention,  signals  from  the  medium  can  be 
detected  whether  transmitted  light  or  reflected 
light  is  used.  When  transmitted  light  is  used, 
attention  should  be  paid  to  possible  development 
of  errors  due  to  dust  on  the  surfaces  of  the 

60  medium.  When  reflected  light  is  used,  it  may  be 
desirable  to  provide  a  reflecting  film  which  may 
be  made  of  Al,  Ag,  Au,  Cu  or  the  like.  Provision  of 
such  a  reflecting  film  requires  each  signal  to  pass 
twice,  namely,  both  medium  itself  and  reflecting 

es  film.  Taking  the  eminent  attenuation  of  the  signal 

recording  medium  of  the  above-described  basic 
structure  as  a  single  recording  cell  and  is  com- 
posed  by  laminating  a  plurality  of  recording 
media  of  different  fluorescence  spectra. 

The  principle  of  recording  and  reproduction  in 
the  optical  recording/reproducing  system  of  this 
invention  will  hereinafter  be  described  briefly. 

Namely,  when  a  voltage  Vex  is  impressed 
between  the  two  conductor  layers  in  the  above 
basic  structure,  an  electric  field, 

Vex  •  pF/(pFtF+pDtp) 

is  induced  in  the  recording-bit  producing  layer. 
Here,  pF  is  the  resistivity  of  the  recording-bit 
producing  layer,  tFthe  thickness  of  the  recording- 
bit  producing  layer,  pD  the  resistivity  of  the  photo- 
conductive  layer  while  not  exposed  to  the 
recording  optical  beam,  and  tP  the  thickness  of  the 
photoconductive  layer.  When  the  recording  laser 
beam  is  radiated  to  a  site  to  be  recorded  in  the 
above  state,  the  resistance  of  the  photoconduc- 
tive  layer  is  lowered  at  the  radiated  site  and  the 
intensity  of  the  electric  field  in  the  recording-bit 
producing  layer  is  increased  at  the  radiated  site  to 

Vex  •  p^pptp+Pptp), 

where  pp  is  the  resistivity  of  the  photoconductive 
layer  during  exposure  to  the  recording  optical 
beam.  Namely,  when  the  recording  optical  beam 
is  radiated  while  impressing  Vex  under  the  follow- 
ing  conditions: 

.  Vex  •  p^pptF+potpXEe 

Vex  ■  pF/(pFtF+pptP)>EB 

where  EB  means  the  intensity  of  the  dielectric 
breakdown  electric  field  of  the  fluorescent  sub- 
stance  which  makes  up  the  recording-bit  produc- 
ing  layer,  the  fluorescent  substance  undergoes 
dielectric  breakdown  at  the  radiated  site  and  loses 
its  fluorescence  there.  Representing  the  fluoresc- 
ence-lost  state  and  the  fluorescence-retaining 
state  of  the  fluorescent  substance  by  "1"  and  "0" 
respectively,  binary-coded  recording  can  be 
achieved  in  the  above-described  manner.  Upon 
reproduction  of  such  binary  signals,  a  reproduc- 
ing  optical  beam  is  radiated  without  impressing 
any  voltage  between  the  two  conductor  layers. 
When  the  reproducing  optical  beam  is  radiated  to 
the  fluorescent  substance  which  is  in  the  state  of 
"1",  no  fluorescence  is  given  off  from  the  fluores- 
cent  substance.  When  the  reproducing  optical 
beam  is  however  radiated  to  the  fluorescent 
substance  which  is  in  the  state  of  "0",  fluoresc- 
ence  is  emitted.  In  other  words,  the  binary  signals 
"0"  and  "1"  can  be  discriminated  depending  on 
whether  fluorescence  is  "present"  or  "absent",  if 
fluorescent  spectra  are  detected  in  an  optical 
reproduction  system. 

This  invention  allows  to  increase  the  radiation 
power  of  the  reproducing  optical  beam  to  the 
recording  medium  as  much  as  desired.  As  the 
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trophotometer  (Model:  SS-25C;  manufactured  by 
Nippon  Bunko  K.K.).  Then,  a  glass  plate  bearing 
an  ITO  film  thereon  is  pressed  against  the  surface 
of  the  fluorescent  substance  layer  of  the  sample. 
Electrodes  were  extended  out  respectively  from 
the  two  ITO  films  between  which  the  fluorescent 
substance  was  interposed,  and  a  voltage  was 
applied  between  the  electrodes  while  increasing 
its  level  little  by  little.  Since  the  fluorescent  sub- 
stance  layer  was  obtained  by  the  dip-coating 
method,  it  was  electrically  leaky  and  it  was  hence 
not  possible  to  determine  its  breakdown  voltage 
specifically.  Localized  arcs  occurred  at  application 
voltages  of  about  100  V.  Although  it  was-  not 
possible  to  subject  the  entire  surface  of  the 
fluorescent  substance  layer  to  uniform  electric 
breakdown  due  to  its  leaky  nature,  the  sample 
was  spectroscopicaliy  analyzed,  after  its  break- 
down,  by  the  same  means  as  that  employed  for 
the  spectroscopic  analysis  of  the  same  sample 
before  its  breakdown. 

Spectrum  distributions  obtained  respectively 
before  and  after  the  dielectric  breakdown  in  the 
above  experiment  are  shown  in  Figs.  1  (a)  and  1  (b) 
respectively.  In  both  Figs.  1(a)  and  1(b),  an  ordi- 
nate  axis  is  illustrated  in  the  same  scale  with  each 
other.  In  Fig.  1(a),  a  distribution  having  peaks 
respectively  at  365  nm  of  the  incident  light  and 
450  nm  of  the  fluorescence  from  the  sample  is 
shown.  In  Fig.  1(b),  the  intensity  of  fluorescence  is 
as  low  as  about  one  half  of  the  intensity  of 
fluorescence  before  the  breakdown  although  no 
difference  is  observed  between  the  intensity  of 
the  incident  light  after  the  breakdown  and  that 
before  the  breakdown. 

From  the  above  results,  the  attenuation  was 
calculated  to  be  about  58%  for  the  layer  thickness 
of  10  p .   It  has  been  proven  that  the  fluorescent 
characteristics  of  a  fluorescent  substance  are 
either  reduced  to  certain  extents  or  lost  com- 
pletely  upon  its  electric  breakdown  and  the  trans- 
mittance  after  the  breakdown  remains  at  the 
same  level  as  that  before  the  break  down  in  the 
wavelength  ranges  other  than  fluorescent 
wavelengths.  The  above  experiment  has  thus 
successfully  corroborated  the  principle  of  the 
recording  in  this  invention  that  fluorescent  sub- 
stance  is  subjected  to  dielectric  breakdown  to 
cause  the  fluorescent  substance  to  lose  its 
fluorescent  characteristics. 

The  structure  of  an  optical  recording  medium 
according  to  one  embodiment  of  this  invention  is 
then  illustrated  in  Fig.  2.  In  Fig.  2,  there  are  shown 
a  sample  Al  substrate  1  (20  mm  square  and  2  mm 
thick),  an  Er-activated  YF3  flourescent  substance 
layer  2  (layer  thickness:  100  nm)  formed  by  the 
sputtering  technique,  an  amorphous  Si  photocon- 
ductive  layer  3  (layer  thickness:  100  nm)  formed 
by  the  plasma  CVD  technique,  a  transparent 
conductor  layer  4  formed  by  the  vacuum  deposi- 
tion  technique,  such  as  ITO,  an  indium  electrode 
5,  and  a  bias  power  source  6.  In  the  above- 
structured  sample,  the  voltage  Vex  of  the  power 
source  6  was  set  at  0  (V)  and  the  transparent 
conductor  layer  4  was  scanned  by  a  semiconduc- 

in  the  course  of  its  travel  through  the  medium,  the 
thickness  of  each  layer  of  the  medium  and  the 
sensitivity  of  the  signal  detector  should  be 
adjusted.  Since  signal  component  from  the 
medium  contains  light  of  different  wavelengths  5 
corresponding  to  the  number  of  the  fluorescent 
substance  layers  (although  a  single  fluorescent 
substance  layer  is  of  course  acceptable),  the 
detection  system  is  required  to  have  wavelength- 
discriminating  capacity.  For  example,  it  may  be  10 
suitable  to  use  a  multi-wavelength  spec- 
trophotometer  which  is  able  to  scan  the 
wavelengths  instantaneously  so  that  the  indivi- 
dual  wavelengths,  which  are  contained  in  the 
signal,  can  be  analyzed.  The  above  description  is 
pertains  to  the  reproducing  operation.  The 
recording  operation  may  for  example  be  carried 
out  in  the  following  manner.  If  the  above- 
described  bias  circuit  and  switching  circuit,  both 
built  in  the  disk,  are  used,  the  production  of  bits  20 
corresponding  to  recording  signals  can  be 
independently  effected  in  each  fluorescent  sub- 
stance  layer  by  synchronously  driving  the 
recording  laser  and  the  light  source  for  the 
switching  circuit  according  to  recording  drive  25 
signals.  Namely,  the  same  optical  recording 
system  as  that  used  currently  can  also  be  used  as 
mentined  above.  It  is  appropriate  to  add  a  light 
source  for  the  switching  circuit  to  the  conven- 
tional  optical  recording  system.  30 

In  the  above-described  reproduction,  a  spec- 
trophotometer  is  employed  for  the  detection  of 
signals.  When  designing  a  disk  system  actually, 
use  of  a  dichroic  mirror  or  the  like  in  the  detection 
system  permits  easy  separation  of  fluorescent  35 
spectra  from  respective  fluorescent  substance 
layers.  This  enables  to  use,  as  the  structures  of 
other  systems,  the  same  structure  as  optical  disk 
memories  which  are  actually  used  these  days. 

This  invention  will  be  described  in  greater  detail  40 
by  the  following  Examples. 

Example 
First  of  all,  the  following  basic  experiment  was 

conducted  to  confirm  the  propriety  of  the  45 
recording  and  reproducing  principle  of  the  optical 
information  recording/reproducing  system  of  this 
invention.  A  sample  formed  of  a  glass  substrate, 
on  which  an  ITO  film  had  been  formed,  of  50x50 
mm  square  and  1.5  mm  thick  and  an  Ag-activated  50 
ZnS  fluorescent  substance  (excitation 
wavelength:  365  nm;  flourescence:  450  nm) 
coated  to  a  thickness  of  10  urn  was  prepared  by 
mixing  powder  of  the  Ag-activated  ZnS  fluores- 
cent  substance  in  a  butyl  acetate  solution,  dipping  55 
the  substrate  in  the  resultant  coating  formulation, 
pulling  the  thus-coated  substrate  out  of  the  for- 
mulation  and  then  drying  the  same.  Although  the 
thickness  of  10  urn  is  not  preferred  for  actual 
applications,  the  simple  coating  method  was  so 
followed  because  the  experiment  was  intended  to 
confirm  the  principle.  The  sample  was  exposed  to 
ultraviolet  ray  of  365  nm,  and  the  light  which  was 
allowed  to  transmit  through  the  sample  was 
spectroscopicaliy  analyzed  by  means  of  a  spec-  65 
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thick)  formed  by  the  plasma  CVD  technique, 
transparent  conductor  layers  14,  —  144  (each,  30 
nm  thick)  such  as  ITO  formed  by  the  vacuum 
deposition  technique,  indium  electrodes  15,  —  154, 

s  bias  power  source  16,  positive  terminal  17P  of  the 
bias  power  source,  negative  terminal  17N  of  the 
bias  power  source,  and  switching  box  18. 

In  the  sample  of  the  above  structure,  the  volt- 
age  of  the  bias  power  source  16  was  first  of  all 

10  fixed  at  0.6  V  and  the  switching  box  18  was 
operated  so  as  to  disconnect  the  electrodes 
15,  —  154  and  the  terminals  17P,  17N  of  the  bias 
power  source  from  each  other.  Then,  a  semicon- 
ductor  laser  beam  of  780  nm  was  radiated  from 

is  the  side  of  the  glass  substrate  11.  Fluorescent 
spectra  given  off  from  the  radiated  sites  were 
measured  by  means  of  a  spectrophotometer.  The 
measurement  detected  a  fluorescent  spectrum 
(central  wavelength:  550  nm;  half-power  width: 

20  50  nm)  from  the  layer  1  23  of  the  Er-activated  YF3,  a 
fluorescent  spectrum  (central  wavelength:  450 
nm;  half-power  width:  50  nm)  from  the  layer  122 
of  the  Tm-activated  YF3  fluorescent  substance 
and  a  fluorescent  spectrum  (central  wavelength: 

25  650  nm;  half-power  width:  50  nm)  from  the  layer 
12,  of  the  Er-activated  Y2O3  fluorescent  sub- 
stance.  Thereafter,  the  switching  box  18  was 
operated  to  connect  the  electrode  154  and  ter- 
minal  17P  as  well  as  the  electrode  153  and  ter- 

30  minal  17N  respectively,  and  a  laser  beam  was 
radiated  at  a  power  of  1  0  mW  from  the  side  of  the 
substrate  11.  Flourescent  spectra  emitted  from 
the  radiated  site  were  measured,  it  was  only  the 
fluorescent  spectrum  from  the  layer  123  of  the  Er- 

35  activated  YF3  that  became  no  longer  detectable. 
This  can  be  attributed  to  the  following  fact.  As 
mentioned  above  in  connection  with  the  first 
embodiment,  the  photoconductive  layer  133  was 
changed  conductive  upon  radiation  of  the  laser 

40  beam  when  the  bias  voltage  of  0.6  V  was  applied 
between  the  electrodes  154  and  153.  Reflecting 
this  change,  an  electric  field  in  excess  of  the 
intensity  of  withstandable  dielectric  breakdown 
electric  field  of  the  fluorescent  substance  layer  123 

45  was  thus  applied  to  the  fluorescent  substance 
layer  123  and  the  fluorescent  substance  layer  123 
lost  its  characteristics  as  a  fluorescent  substance. 
A  similar  experiment  was  also  conducted  by 
operating  the  switching  box  18  in  such  a  way  that 

50  connection  between  the  electrodes  15,  —  154  and 
the  terminals  17P,  17N  was  switched  over.  It  was 
possible  to  make  the  layer  122  of  the  Tm-activated 
YF3  fluorescent  substance  and  the  layer  12,  of  the 
Er-activated  Y2O3  fluorescent  substance  loose 

55  their  characteristics  as  fluorescent  substances 
independently.  By  the  way,  each  fluorescent  sub- 
stance  layer  which  had  undergone  dielectric 
breakdown  (i.e.,  each  recorded  fluorescent  sub- 
stance  layer)  lost  only  its  characteristics  as  a 

60  fluorescent  substance  and  remained  transparent 
to  the  semiconductor  laser  beam  of  780  nm  and 
fluorescence  emitted  from  different  fluorescent 
substances  layers  (non-recorded  layers),  For 

•  example,  the  layer  122  of  the  Tm-activated  YF3 
65  fluorescent  substance  was  solely  recorded  in  the 

tor  laser  beam  of  780  nm  to  expose  the  layer  4  to 
the  laser  beam.  Then,  fluorescence  of  a  green 
color  (central  wavelength:  550  nm;  FWHM:  about 
50  nm)  was  emitted  from  the  fluorescent  sub- 
stance  layer  2  to  all  over  the  sample.  Thereafter,  a 
central  site  of  the  sample  was  continuously  radi- 
ated  at  a  radiation  power  of  10  mW  with  a  laser 
beam.  When  the  voltage  Vex  of  the  power  source  6 
was  increased  little  by  little  while  monitoring 
fluorescence  from  the  radiated  site  by  means  of  a 
spectrophotometer,  fluorescence  was  no  longer 
detected  at  Vex=1  (V).  Then,  Vex  was  returmed  to  0 
(V),  and  while  scanning  and  radiating  the  entire 
surface  of  the  sample  again  with  the  laser  beam, 
fluorescence  from  the  radiated  sites  were  moni- 
tored.  No  fluorescence  was  detected  from  the 
central  site  (the  site  radiated  with  the  laser  when 
Vex  was  increased  as  described  above)  of  the 
sample,  whereas  flourescence  was  detected  from 
the  unradiated  sites.  A  recording  bit  is  thus 
produced  in  the  central  site  of  the  sample  by 
radiating  a  laser  beam  and  applying  a  voltage  in 
the  manner  mentined  above,  because  the  photo- 
conductive  layer  3  is  in  a  low-resistance,  i.e., 
conductive  state  at  the  laser-radiated  site  but  in 
an  insulating  state  at  the  sites  not  radiated  with 
the  laser  and  the  applied  voltage  Vex  is  transmit- 
ted  in  its  entirety  to  the  fluorescent  substance 
layer  2  in  the  laser-radiated  site,  but  is  divided  to 
the  photoconductive  layer  3  and  fluorescent  sub- 
stance  layer  2  in  the  sites  not  radiated  with  the 
laser.  Namely,  when  the  applied  voltage  Vex  has 
reached  1  V,  the  product  of  the  dielectric  break- 
down  intensity  (=100  KV/cm)  and  the  layer  thick- 
ness  (100  nm)  of  the  fluorescent  substance  layer 
2,  an  electric  field  of  100  KV/cm  is  applied  to  the 
laser-radiated  site  of  the  fluorescent  substance 
layer  2  and  dielectric  breakdown  is  induced 
whereby  to  lose  characteristics  as  a  fluorescent 
substance.  On  the  other  hand,  the  intensity  of  an 
electric  field  applied  to  the  sites  of  the  fluorescent 
substance  layer  2  which  sites  are  not  radiated  by 
the  laser  is  kept  lower  than  100  KV/cm.  Thus,  no 
breakdown  occurs  there.  When  reproducing  the 
recording  bits,  the  output  of  the  reproducing  laser 
can  be  increased  as  much  as  desired  if  the  voltage 
VBX  is  kept  at  0  (V).  When  fluorescence  was 
detected  by  radiating  a  laser  beam  at  10  mW, 
which  was  the  same  level  as  the  laser  beam 
employed  upon  recording,  to  the  test  sample  of 
Fig.  1,  the  contrast  ratio  of  the  fluorescence 
intensity  of  the  recorded  site  (which  did  not  give 
off  fluorescence)  to  that  of  the  non-recorded  sites 
(which  emitted  fluorescence)  was*  significantly 
large. 

The  structure  of  an  optical  recording  medium 
according  to  another  embodiment  of  this  inven- 
tion  is  also  shown  in  Fig.  3.  In  Fig.  3,  there  are 
illustrated  a  sample  glass  substrate  11  (20  mm 
square;  1.5  mm  thick),  fluorescent  substance 
layers  12,,  122,  123  (each,  50  nm  thick)  formed  by 
the  sputtering  technique,  the  layers  12,,  122,  123 
being  respectively  made  of  Er-activated  Y2O3,  Tm- 
activated  YF3  and  Er-activated  YF3,  amorphous  Si 
photoconductive  layers  13,,  132,  133  (each,  50  nm 
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structure  of  Fig.  3  and  fluorescent  spectra  emitted 
from  the  recorded  site  were  measured  from  the 
outside.  The  fluorescence  from  the  layer  123  of 
the  Er-activated  YF3  and  that  from  the  layer  12,  of 
the  Er-activated  Y2O3  were  both  detected  with 
significant  intensity  levels. 

Comparing  the  recording  density  of  the 
recording  medium  having  the  structure  of  Fig.  2 
with  that  of  the  recording  medium  having  the 
structure  of  Fig.  3  under  the  same  laser  spot 
diameter  and  the  same  bit  interval,  it  is  readily 
envisaged  that  the  recording  density  (number  of 
recording  bits  per  unit  area  of  the  sample)  of  the 
medium  having  the  structure  of  Fig.  3  is  three 
times  that  of  the  structure  shown  in  Fig.  2.  Even  in 
this  laminated  structure,  it  is  still  possible  to  avoid 
unintentional  detection  of  signals  (fluorescence) 
from  adjacent  bits  by  making  the  depth  of  focus  of 
the  laser  beam  longer  than  the  total  thickness  of 
the  medium. 

As  has  been  described  above,  the  present 
invention  can  obtain  record  signals  having  a 
significantly  large  contrast  ratio  relative  to  signals 
available  from  non-recorded  sites  by  making  the 
"presence"  and  "absence"  of  fluorescence  from  a 
recording-bit  producing  layer,  which  is  composed 
of  a  fluorescent  substance,  correspond  respec- 
tively  to  the  binary  signals  "1"  and  "0".  By 
laminating  fluorescent  substances  having  differ- 
ent  fluorescent  spectra,  it  is  also  possible  to 
obtain  a  recording  density  higher  than  that  avail- 
able  from  a  single-layered  recording  medium 
even  if  the  spot  diameter  of-the  recording/repro- 
ducing  optical  beam  is  the  same. 

Based  on  the  finding  obtained  by  the  above- 
described  basic  experiment,  the  optical  infor- 
mation  recording/reproducing  system  according 
to  the  one  embodiment  of  this  invention  was 
operated  specifically. 

Fig.  4  is  a  cross-sectional  structural  view  of  one 
example  of  optical  disks  employed  in  the  oper- 
ation  of  the  optical  information  recording/repro- 
ducing  system  of  the  one  embodiment  of  this 
invention.  In  Fig.  4,  there  are  illustrated  a 
recording  pulsated  laser  beam  31  (X=780  nm; 
power:  5  mW),  focusing  lens  32,  transparent 
substrate  33  defining  a  guide  groove  for  its 
associated  optical  head,  said  substrate  33  having 
an  outer  diameter  of  300  mm  and  thickness  of  1  .5 
mm  and  containing  a  recording  medium  in  its 
area  extending  from  a  disk  radius  of  40  mm  to 
another  disk  radius  of  140  mm,  ITO  films  34,,  342, 
each  20  nm  thick,  a-Si-Ge:H  photoconductive 
films  35,  ,  352,  each  100  nm  thick,  Tm-activated 
YF3  (central  fluorescent  wavelength:  450  nm)  and 
Er-activated  Y2O3  (central  fluorescent 
wavelength:  650  nm)  fluorescent  substance 
layers  36,,  362,  each  100  nm  thick,  reflective  Al 
layer  343  serving  also  as  an  electrode,  Al  elec- 
trodes  37,,  372,  switching  alley  38,  —  384/  each 
formed  of  an  a-Si-Ge:H  photoconductive  film,  Al 
switching  electrode  alley  39,-398,  sheet-type  Li 
battery  310  (output  voltage:  0.7  V),  disk  center 
holder  311,  and  disk  rotator  312.  Here,  the  Al 
electrodes  37,  switching  alley  38  and  switching 

electrode  alley  39  are  formed  as  films  on  paths 
concentric  to  the  disk  33. 

Fig.  5  is  a  simplified  block  diagram  of  the 
recording  system  according  to  one  embodiment 

5  of  this  invention.  In  Fig.  5,  there  are  depicted  a 
signal  phase  train  41,  irradiated  to  the  recording 
medium  (recording-bit  producing  area);  signal 
pulse  train  41  2  irradiated  to  the  photoconductive 
switches  382,  384  in  the  switching  alley  so  that 

w  recording  bits  are  produced  only  in  the  Er-acti- 
vated  Y2O3  fluorescent  substance  layer  362  in  the 
recording  medium;  signal  pulse  train  413  irradi- 
ated  to  the  photoconductive  switches  38,,  383  in 
the  switching  alley  so  that  recording  bits  are 

15  produced  only  in  the  Tm-activated  YF3  fluorescent 
substance  layer;  laser  drive  sources  42,  —  423 
driven  by  their  corresponding  signal  pulse  trains; 
semiconductor  lasers  43,  —  433  (X=780  nm);  len- 
ses  44,  —  443  for  making  beams,  which  have  been 

20  output  from  their  respective  lasers,  parallel;  half- 
mirrors  45,  —  453  mirrors  46,,  462;  A/4  plate  47  for 
preventing  once-output  beams  from  travelling 
backward  to  their  respective  lasers;  cylindrical 
focusing  lens  48;  focusing/tracking  drive  circuit 

25  49;  and  voice  coil  410  operated  by  the  focusing/ 
tracking  drive  circuit  49. 

By  loading  the  optical  disk  of  Fig.  4  in  the 
system  of  Fig.  5,  a  recording  operation  was 
conducted  over  the  entire  surface  of  the  disk  in 

30  the  following  manner.  The  signal  train  41,  is  a 
train  of  signal  pulses  having  a  half  power  width  of 
500  nsec  and  frequency  of  500  KHz.  In  syn- 
chronization  with  the  signal  train  41,,  the  signal 
pulse  trains  41  2,  41  3  which  serve  to  drive  the 

35  switching  circuits  were  operated  in  accordance 
with  their  respective  time  schedules  indicated  in 
their  corresponding  pulse  trains  41,  —  413. 
Namely,  trains  of  bits  are  produced  in  the  follow- 
ing  sequence  in  the  recording  medium,  i.e.,  in 

40  both  Tm-activated  YF3  and  Er-activated  Y2O3  by 
the  pulse  corresponding  to  the  time  t,,  in  only  the 
Tm-activated  YF3  by  the  pulse  corresponding  to 
the  time  t2,  in  only  the  Er-activated  Y2O3  by  the 
pulse  corresponding  to  the  time  t3,  in  neither  the 

45  Tm-activated  YF3  nor  the  Er-activated  Y2O3  by  the 
pulse  corresponding  to  the  time  t4,  in  both  Tm- 
activated  YF3  and  Er-activated  Y2O3  by  the  pulse 
corresponding  to  the  time  ts,  and  the  above 
sequence  is  then  repeated.  Setting  the  disk 

so  revolution  number  at  4  m/sec  (constant  linear 
velocity),  the  above  trains  of  signals  were 
recorded  in  the  area  of  from  the  radius  of  40  mm 
to  the  radius  of  140  mm,  which  was  its  recording 
area  so  that  a  train  of  about  5  Gbits  of  recording 

55  bits  was  produced  (groove  pitch:  3  urn).  This 
recording  capacity  was  about  twice  that  of  a 
single-layered  optical  disk  memory  obtained  in 
accordance  with  the  conventional  technique. 

The  optical  disk  with  the  train  of  recording  bits 
60  produced  therein  was  then  subjected  to  a  repro- 

ducing  operation,  using  the  optical  reproducing 
system  shown  in  Fig.  6.  In  Figure  6,  there  are 
shown  the  continuously-oscillating  (DC)  signal 
51;  reproducing  laser  drive  source  52;  reproduc- 

65  ing  semiconductor  laser  53  (A=833  nm);  lens  54; 
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applying  a  high  electric  field  to  the  recording-bit 
producing  layer  by  way  of  the  photoconductive 
layer  (3,  13!  —  133),  the  resistance  of  which  has 
been  lowered  at  the  site  so  that  information  is 

5  recorded;  and  means  (53,  54,  55,  57,  58)  for 
radiating  an  optical  reproducing  beam  on  the 
recording  medium  without  applying  any  voltage 
to  the  recording  medium  to  reproduce  said  infor- 
mation,  characterised  in  that  said  recording-bit 

10  producing  layer  (2;  12,-123)  comprises  a  fluores- 
cent  substance,  in  that  during  recording  dielectric 
breakdown  is  developed  in  said  recording-bit 
producing  layer  (2,  12,—  123)  thus  causing  the 
fluorescent  substance  to  lose  the  fluorescence 

15  thereof,  and  in  that  said  information  can  be 
reproduced  depending  on  whether  fluorescence 
has  been  produced  by  said  recording-bit  produc- 
ing  layer  (2;  12,  —  123)  in  response  to  said  optical 
reproducing  beam. 

20  2.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  1,  wherein  the 
photoconductive  layer  is  formed  of  a  material 
selected  from  the  group  consisting  of  amorphous 
Si-Ge:H,  uC-Si,  Se-base  materials  and  amorphous 

25  Si:H. 
3.  The  optical  information  recording/reproduc- 

ing  system  as  claimed  in  Claim  2,  wherein  the 
photoconductive  layer  is  formed  of  amorphous  Si- 
Ge:H. 

30  4.  The  optical  information,  recording/reproduc- 
ing  system  as  claimed  in  Claim  1,  wherein  the 
thickness  of  the  photoconductive  layer  is  20  —  1000 
nm. 

5.  The  optical  information  recording/reproduc- 
35  ing  system  as  claimed  in  Claim  4,  wherein  the 

thickness  of  the  photoconductive  layer  is  40  —  200 
nm. 

6.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  claim  1,  wherein  the 

40  resistivity  of  the  photoconductive  layer  is  1014 
q  .  cm  —  1O9Q  •  cm  while  unexposed  to  the  optical 
recording  or  reproducing  beam  and  10  8 
Q.  •  cm  —  104  Q  •  cm  upon  exposure  to  the  optical 
recording  or  reproducing  beam. 

45  7.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  1,  wherein  the 
fluorescent  substance  of  the  recording-bit  produc- 
ing  layer  is  selected  from  the  group  consisting  of 
Eu-activated  Y2O3,  Fe-activated  LiAIO2,  Tb/Ce-acti- 

50  vated  Y2SiO5,  Ag-activated  ZnS,  Cu-activated  ZnS, 
Eu-activated  Y2O2S,  Er-activated  YF3,  Ho-activated 
YF3,  Tm-activated  YF3,  Er-activated  LaF3,  Tm- 
activated  LaF3,  Er-activated  YOCI,  Ho-activated 
YOCl,  Er-activated  Y3OCI7f  Ho-activated  Y3OCI7,  Er- 

55  activated  Y2O3,  Er-activated  Y2O2S,  Ce-activated 
Y2Si05,  Eu-activated  YVO4  and  Tb-activated 
Y2Si05. 

8.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  7,  wherein  the 

so  fluorescent  substance  of  the  recording-bit  produc- 
ing  layer  is  an  infrared-to-visible  conversion 
fluorescent  substance  capable  of  emitting  visible 
fluorescence  upon  exposure  to  infrared  excitation 
light. 

65  9.  The  optical  information  recording/reproduc- 

half-mirror  55;  A/4  plate  57;  focusing  lens  58; 
hemispherical  lens  59;  reproducing  laser  beam 
519;  silicon  brew  cells  510;  a  differential  amplifier 
511  receiving  each  output  of  the  silicon  brew  cell 
510  as  an  input  thereto  and  serving  as  a  tracking 
signal  generating  circuit;  voice  coil  518  driven  by 
differential  amplifier  511;  dichroic  mirror  512  of 
the  blue-reflection/green  and  red-transmission 
type;  dichroic  mirror  513  of  the  red-reflection  type; 
blue-detection  photodiode  514;  red-detection 
photodiode  515;  train  of  output  pulses  516  repro- 
duced  from  the  Tm-activated  YF3  fluorescent 
layer;  train  of  output  pulses  517  reproduced  from 
the  Er-activated  Y2O3  fluorescent  layer. 

As  apparentf  rom  the  trains  of  output  pulses  51  6, 
517,  reproduced  bit  trains  corresponding  to  the 
recorded  bit  trains  were  detected.  The  pulses  516 
and  the  pulses  517  were  successfully  discrimi- 
nated  from  each  other  even  when  they  were 
recorded  at  the  same  time,  for  example,  at  t,  .  Thus, 
it  has  been  confirmed  through  the  operation  of  the 
system  that  the  recording  capacity  increases  as  the 
number  of  fluorescent  substance  layers  increases 
(two  layers  in  the  illustrated  embodiment).  In  the 
above  Example,  the  recording  and  reproducing 
operations  were  conducted  at  such  a  low  fre- 
quency  of  500  KHz  in  view  of  the  responsibility  of 
the  fluorescent  substances.  It  is  however  possible 
to  effect  reproduction  at  higher  frequencies  and 
hence  to  use  the  system  as  a  high-speed  memory  if 
the  reproducing  head  is  divided.  In  the  above 
Example,  the  power  of  the  reproducing  laser  beam 
was  set  at  3  mW.  Even  with  such  a  small  power,  the 
intensity  of  each  signal  which  had  passed  through 
the  multi-layered  medium  was  so  high  that  the 
usual  detection  sensitivity  was  stiil  sufficient  for  its 
detection.  The  power  of  the  reproducing  laser  was 
increased  up  to  15  mW.  The  signal  intensity 
increased  almost  linearly  as  the  power  of  the 
reproducing  laser  increased.  It  has  also  been 
confirmed  from  the  operation  of  the  system  that 
since  the  laser  power  at  reproduction  is  5  mW, 
high-power  reproduction  is  feasible  irrespective  to 
the  recording  threshold  power  unless  the  switch- 
ing  circuits  38,  —  384  are  operated  at  reproduction. 
The  system  of  this  invention  has  thus  been  found 
to  be  a  disk  memory  system  which  has  a  high  S/N 
ratio  and  unlike  conventional  systems,  does  not 
require  to  pay  attention  to  the  recording  margin 
and  reproducing  margin  upon  its  operation. 

Claims 

1  .  An  optical  information  recording/reproducing 
system  comprising:  a  recording  medium  com- 
posed  of  a  recording-bit  producing  layer  (2; 
12,  —  123)  and  a  photoconductive  layer  (3, 
13,  —  133),  both  interposed  between  conductive 
layers  (1,  4;  11,  144)  at  least  one  of  which  is 
transparent;  means  (5,  6;  16,  15,-154)  for  selec- 
tively  applying  a  voltage  to  both  sides  of  the 
recording  medium;  means  (43,,  44,,  45,,  47,  32)  for 
radiating  an  optical  recording  beam  to  a  site  to  be 
recorded  on  the  recording  medium  while  applying 
a  voltage  to  the  recording  medium,  and  then 
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the  switching  circuit  according  to  recording  drive 
signals  by  the  use  of  each  bias  circuit  and  switch- 
ing  circuit  which  function  independently  for  each 
medium,  respectively,  to  effect  the  production  of 
bits  corresponding  to  the  recording  signals 
independently  in  each  fluorescent  substance 
layer,  and  reproduction  of  information  is  per- 
formed  independently  in  each  medium  of  the 
plurality  of  recording  media,  by  radiating  the 
reproducing  optical  beam  on  each  fluorescent 
substance  layer  to  generate  reproducing  signals, 
which  are  detected  independently  by  the  use  of 
each  optical  reproducing  system  which  can  dis- 
criminate  a  wavelength  from  each  other. 

Patentanspriiche 

1.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Informationen  mit  einem  Auf- 
zeichnungsmedium,  das  aus  einer  Aufzeich- 
nungs-Bit  erzeugenden  Schicht  (2;  121  —  123)  und 
einer  photoleitfahigen  Schicht  (3,  13-i  —  133)  aufge- 
baut  ist,  wobei  beide  Schichten  zwischen  leitfahi- 
gen  Schichten  (1,4;  11,  144)  angeordnetsind,  von 
denen  wenigstens  eine  durchsichtig  ist;  Mitteln 
(5,  6;  16,  15!  —  154)  zum  selektiven  Anlegen  einer 
Spannung  an  beide  Seite  des  Aufzeichnungsme- 
diums;  Mitteln  (43,,  44,,  45,  ,  47,  32)  zum  Aus- 
strahlen  eines  optischen  Aufzeichnungsstrahls 
auf  eine  Stelle,  die  auf  dem  Aufzeichnungsme- 
dium  aufgezeichnet  wird,  wahrend  eine  Span- 
nung  an  das  Aufzeichnungsmedium  angelegt 
wird  und  wonach  ein  hohes  elektrisches  Feld  an 
die  Aufzeichungs-Bit  erzeugende  Schicht  mittels 
der  Photoleitfahigen  Schicht  (3,  13-,—  133)  ange- 
legt  wird,  dessen  Widerstand  an  der  Stelle  redu- 
ziert  worden  ist,  so  daS  Information  aufgezeich- 
net  wird;  und  Mitteln  (53,  54,  55,  57,  58)  zum 
Ausstrahlen  eines  optischen  Wiedergabestrahls 
auf  das  Aufzeichnungsmedium  ohne  Anlegung 
einer  Spannung  an  das  Aufzeichnungsmedium, 
um  die  Information  wiederzugeben,  dadurch 
gekennzeichnet,  dalS  die  Aufzeichungs-Bit  erzeu- 
gende  Schicht  (2;  12-,  —  123)  ein  fluoreszierendes 
Material  enthalt,  dalS  wahrend  des  Aufzeichnens 
dielektrischer  Durchschlag  in  der  Aufzeichnungs- 
Bit  erzeugenden  Schicht  (2;  12,  —  123)  erzeugt 
wird,  wodurch  das  fluoreszierende  Material  seine 
Fluoreszenz  verliert  und  daft  die  Information  wie- 
dergegeben  werden  kann  abhangig  davon,  ob 
Fluoreszenz  durch  die  Aufzeichnungs-Bit  erzeu- 
gende  Schicht  (2;  12,  —  123)  im  Ansprechen  auf 
den  optischen  Wiedergabestrahl  erzeugt  worden 
ist. 

2.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB  die  photoleitfahige 
Schicht  aus  einem  Material  gebildet  ist,  das  aus 
der  Gruppe  bestehend  aus  amorphem  Si-Ge:H, 
uC-Si,  Se-Basismaterialien  und  amorphem  Si:H 
ausgewahlt  ist. 

3.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daft  die  photoleitfahige 
Schicht  aus  amorphem  Si-Ge:H  gebildet  ist. 

ing  system  as  claimed  in  Claim  8,  wherein  the 
fluorescent  substance  of  the  recording-bit  pro- 
ducing  layer  is  Er-activated  YF3,  Tm-activated  YF3 
or  Er-activated  Y2O3. 

10.  The  optical  information  recording/reproduc-  5 
ing  system  as  claimed  in  Claim  1,  wherein  the 
resistivity  of  the  fluorescent  susbtances  of  the 
recording-bit  producing  layer  is  1016  Q  ■  cm  —  107 
Q  •  cm. 

1  1  .  The  optical  information  recording/reproduc-  w 
ing  system  as  claimed  in  Claim  10,  wherein  the 
resistivity  of  the  fluorescent  substance  of  the 
recording-bit  producing  layer  is  1014  0.  •  cm  —  109 
Q  •  cm. 

12.  The  optical  information  recording/reproduc-  15 
ing  system  as  claimed  in  Claim  1,  wherein  the 
thickness  of  the  recording-bit  producing  layer  is 
25  —  1000  nm. 

13.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  12,  wherein  the  20 
thickness  of  the  recording-bit  producing  layer  is 
50  nm  —  100  nm. 

14.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  1,  wherein  the 
light  source  for  the  optical  recording  and  repro-  25 
ducing  beams  is  selected  from  the  group  consist- 
ing  of  Ar-ion  laser,  He-Ne  laser,  dye  laysers  YAG 
laser  and  semiconductor  lasers. 

15.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  14,  wherein  the  30 
light  source  for  the  optical  recording  and  repro- 
ducing  beams  is  a  semiconductor  laser. 

16.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  1,  wherein  the 
wavelengths  of  the  optical  recording  and  repro-  35 
ducing  beams  are  each  350  nm  —  1,200  nm. 

17.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  1,  wherein  the 
light  source  for  the  optical  recording  and  repro- 
ducing  beams  is  a  semiconductor  laser,  the  40 
wavelength  of  which  is  780  nm  —  850  nm. 

18.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  1,  wherein  a 
plurality  of  recording  media  having  different 
fluorescence  spectra  are  laminated.  45 

19.  The  optical  information  recording/reproduc- 
ing  system  as  claimed  in  Claim  1,  wherein 
recording  of  information  is  performed,  by  syn- 
chronously  driving  the  recording  optical  beam 
and  the  light  source  for  the  switching  circuit  so 
according  to  recording  drive  signals  by  the  use  of 
bias  circuit  and  switching  circuit,  to  effect  the 
production  of  bits  corresponding  to  the  recording 
signals  in  the  fluorescent  substance  layer,  and 
reproduction  of  information  is  performed  by  55 
radiating  the  reproducing  optical  beam  on  the 
fluorescent  substance  layer  to  generate  reproduc- 
ing  signals,  which  are  detected  by  the  use  of  the 
optical  reproducing  system. 

20.  The  optical  information  recording/reproduc-  60 
ing  system  as  claimed  in  Claim  18,  wherein 
recording  of  information  is  performed  indepen- 
dently  in  each  medium  of  the  plurality  of 
recording  media,  by  synchronously  driving  the 
recording  optical  beam  and  the  light  source  for  65 

10 
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zeichnungs-Bit  erzeugenden  Schicht  50  bis  100 
nm  ist. 

14.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 

5  dadurch  gekennzeichnet,  daB  die  Lichtquelle  fur 
die  optischen  Aufzeichnungs-  und  Wiedergabe- 
strahlen  aus  der  Gruppe  bestehend  aus  Ar-lonen- 
laser,  He-Ne-Laser,  Farbstofflaser,  YAG-Laser, 
und  Haibleiterlaser  ausgewahlt  ist. 

10  15.  System  zur  optishen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  14, 
dadurch  gekennzeichnet,  daft  die  Lichtquelle  fur 
die  optischen  Aufzeichnungs-Wiedergabestrah- 
len  ein  Haibleiterlaser  ist. 

is  16.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daS  die  Wellenlangen 
der  optischen  Aufzeichnungs-Wiedergabestrah- 
len  jeweils  350  nm  —  1200  nm  sind. 

20  17.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB'  die  Lichtquelle  fur 
die  optischen  Aufzeichnungs-Wiedergabestrah- 
len  ein  Halbieiterlaser  ist,  dessen  Wellenlange 

25  780  nm—  850  nm  ist. 
18.  System  zur  optischen  Aufzeichnung  und 

Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dalS  eine  Vielzahl  von 
Aufzeichnungsmedien  mit  unterschiedlichen 

30  fluoreszierenden  Spektren  laminiert  sind. 
19.  System  zur  optischen  Aufzeichnungs  und 

Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dalS  ein  Aufzeichnen 
von  Informationen  durch  synchrones  Antreiben 

35  des  optischen  Aufzeichnungsstrahls  und  der 
Lichtquelle  fur  den  Schaltkreis  entsprechend  Auf- 
zeichnungs-Antriebssignalen  unter  Verwendung 
von  Vorspannungskreis  und  Schaltkreis  durchge- 
fuhrt  wird,  urn  die  Erzeugung  von  Bits  entspre- 

40  chend  den  Aufzeichnungssignalen  in  der  Fluores- 
zenzmaterialschicht  zu  verursachen,  und  eine 
Wiedergabe  der  Informationen  durch  Bestrahlen 
der  Fluoreszenzschicht  mit  dem  optischen  Wie- 
dergabestrahl  durchgefuhrt  wird,  urn  Wiederga- 

45  besignale  zu  erzeugen,  die  unter  Verwendung 
des  optischen  Wiedergabesystems  festgestellt 
werden. 

20.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  18, 

so  dadurch  gekennzeichnet,  daS  eine  Aufzeichnung 
von  Information  unabhangig  in  jedem  Medium 
der  Vielzahl  von  Aufzeichnungsmedien  durch 
synchrones  Antreiben  des  optischen  Aufzeich- 
nungsstrahls  und  der  Lichtquelle  fur  den  Schalt- 

55  kreis  entsprechend  Aufzeichnungs-Antriebssi- 
gnalen  unter  Verwendung  jedes  Vorspannungs- 
kreises  und  Schaltkreises  durchgefuhrt  wird,  die 
jeweils  unabhangig  von  jedem  Medium  funktio- 
nieren,  urn  die  Erzeugung  von  Bits  entsprechend 

so  den  Aufzeichnungssignalen  unabhangig  in  jeder 
Fluoreszenzmaterialschicht  zu  verursachen,  und 
eine  Wiedergabe  von  Information  unabhangig  in 
jedem  Medium  der  Vielzahl  von  Aufzeichnungs- 
medien  durch  Bestrahlen  jeder  Fluoreszenzmate- 

65  rialschicht  mit  dem  optischen  Wiedergabestrahls 

4.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  da(S  die  Dicke  der  pho- 
toleitfahigen  Schicht  20  nm—  1000  nm  ist. 

5.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  4, 
dadurch  gekennzeichnet,  daB  die  Dicke  der  leitfa- 
higen  Schicht  40  nm—  200  nm  ist. 

6.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dafc  die  Leitfahigkeit 
der  photoleitfahigen  Schicht  1014  Q  •  cm—  109 
Cl  ■  cm  ist,  wenn  sie  dem  optischen  Aufzeich- 
nungs-  bzw.  Wiedergabestrahl  nicht  ausgesetzt 
ist,  und  108  Cl  •  cm  —  104  Cl  ■  cm  ist,  wenn  sie  dem 
optischen  Aufzeichnungs-  bzw.  Wiedergabestrahl 
ausgesetzt  ist. 

7.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dalS  das  fluoreszie- 
rende  Material  der  Aufzeichnungs-Bit  erzeugen- 
den  Schicht  aus  der  Gruppe  bestehend  aus  Eu- 
aktiviertem  Y2O3,  Fe-aktiviertem  LiAIO2,  Tb/Ce- 
aktiviertem  Y2SiO5,  Ag-aktiviertem  ZnS,  Cu-akti- 
viertem  ZnS,  Eu-aktiviertem  Y2O2S,  Er-aktivier- 
tem  YF3.  Ho-aktiviertem  YF3,  Tm-aktiviertem  YF3, 
Er-aktiviertem  LaF3,  Tm-aktiviertem  LaF3,  Er-akti- 
viertem  YOCI,  Ho-aktiviertem  YOCI,  Er-aktivier- 
tem  Y3OCI7,  Ho-aktiviertem  Y3OCI7,  Er-aktivier- 
tem  Y2O3,  Er-aktiviertem  Y2O2S,  Ce-aktiviertem 
YzSi05,  Eu-aktiviertem  YV04  und  Tb-aktiviertem 
Y2Si05  ausgewahlt  ist. 

8.  System  zur  optischen  Aufzeichnung-  und 
Wiedergabe  von  Information  nach  Anspruch  7, 
dadurch  gekennzeichnet,  dalS  das  fluoreszie- 
rende  Material  der  Aufzeichnungs-Bit  erzeugen- 
den  Schicht  ein  Infrarot  zum  Sichtbaren  Umwan- 
deln  des  Fluoreszenzmaterials  ist,  das  sichtbare 
Fluoreszenz  ausstrahlt,  wenn  es  infrarotem  Erre- 
gungslicht  ausgesetzt  ist. 

9.  System  zur  optischen  Aufzeichungs  und 
Wiedergabe  von  Information  nach  Anspruch  8, 
dadurch  gekennzeichnet,  dalS  das  fluoreszie- 
rende  Material  der  Aufzeichnungs-Bit  erzeugen- 
den  Schicht  Er-aktiviertes  YF3,  Tm-aktiviertes  YF3 
Oder  Er-aktiviertes  Y2O3  ist. 

10.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daft  die  Leitfahigkeit 
der  fluoreszierenden  Materialien  der  Aufzeich- 
nungs-Bit  erzeugenden  Schicht  1016  Cl  •  cm  —  107 
Cl  ■  cm  ist. 

11.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  10, 
dadurch  gekennzeichnet,  daS  die  Leitfahigkeit 
des  fluoreszierenden  Materials  der  Aufzeich- 
nungs-Bit  erzeugenden  Schicht  1014  Q  •  cm—  109 
Cl  •  cm  ist. 

12.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daS  die  Dicke  der  Auf- 
zeichnungs-Bit  erzeugenden  S  25—1000  nm  ist. 

13.  System  zur  optischen  Aufzeichnung  und 
Wiedergabe  von  Information  nach  Anspruch  12, 
dadurch  gekennzeichnet,  daS  die  Dicke  der  Auf- 
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ductrice  est  comprise  entre  1014  Q.  •  cm  et  109 
Q  ■  cm  lorsqu'elle  n'est  pas  exposee  au  faisceau 
de  reproduction  ou  d'enregistrement  optique  et 
entre  10s  O  •  cm  et  104  Q  •  cm  lorsqu'elle  est 
exposee  au  faisceau  de  reproduction  ou  d'enre- 
gistrement  optique. 

7.  Systeme  d'enregistrement  et  de  reproduction 
d'informations  optique  selon  la  revendication  1, 
dans  lequel  la  substance  fluorescente  de  la 
couche  de  production  de  bits  d'enregistrement 
est  selectionnee  parmi  le  groupe  compose  du 
Y2O3  active  au  Eu,  du  LiAIO2  active  au  Fe,  du 
Y2Si05  active  au  Tb/Ce,  du  ZnS  active  a  I'Ag,  du 
ZnS  active  au  Cu,  du  Y2O2S  active  au  Eu,  du  YF3 
active  au  Er,  du  YF3  active  au  Ho,  du  YF3  active  au 
Tm,  du  LaF3  active  au  Er,  du  LaF3  active  au  Tm,  du 
YOCI  active  au  Er,  du  YOCI  active  au  Ho,  du 
Y3OCI7  active  au  Er,  du  Y3OCI7  active  au  Ho,  du 
Y2O3  active  au  Er,  du  Y2O2S  active  au  Er,  du 
Y2Si05  active  au  Ce,  du  YVO4  active  au  Eu  et  du 
Y2Si05  active  au  Tb. 

8.  Systeme  d'enregistrement  et  de  reproduction 
d'informations  optique  selon  la  revendication  7, 
dans  lequel  la  substance  fluorescente  de  la 
couche  de  production  de  bits  d'enregistrements 
est  une  substance  fluorescente  de  conversion 
infrarouge-visible  capable  d'emettre  une  fluores- 
cence  visible  lors  de  I'exposition  a  la  lumiere 
d'excitation  infrarouge. 

9.  Systeme  d'enregistrement  et  de  reproduction 
d'informations  optique  selon  la  revendication  8, 
dans  lequel  la  substance  fluorescente  de  la 
couche  de  production  de  bits  d'enregistrements 
est  du  YF3  active  au  Er,  du  YF3  active  au  Tm  ou  du 
Y2O3  active  au  Er. 

10.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
1,  dans  lequel  la  resistivite  des  substances  fluo- 
rescentes  de  la  couche  de  production  de  bits 
d'enregistrement  est  comprise  entre  1016  Q  •  cm 
et  177  Q  •  cm. 

11.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
10,  dans  lequel  la  resistivite  de  la  substance 
fluorescente  de  la  couche  de  production  de  bits 
d'enregistrement  est  comprise  entre  1014  Q  •  cm 
et  109  D  ■  cm. 

12.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
1,  dans  lequel  I'epaisseur  de  la  couche  de  produc- 
tion  de  bits  d'enregistrement  est  comprise  entre 
25  et  1000  nm. 

13.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
12,  dans  lequel  I'epaisseur  de  la  couche  de  pro- 
duction  de  bits  d'enregistrement  est  comprise 
entre  50  nm  et  100  nm. 

14.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
1,  dans  lequel  la  source  de  lumiere  pour  les 
faisceaux  de  reproduction  et  d'enregistrement 
optique  est  selectionnee  parmi  le  groupe  com- 
pose  du  laser  a  ions  Ar,  du  laser  He-Ne,  des  lasers 
a  colorants,  du  laser  YAG  et  des  lasers  a  semicon- 
ducteurs. 

durchgefuhrt  wird,  um  Aufzeichnungssignaie  zu 
erzeugen,  die  unabhangig  durch  die  Verwendung 
jedes  optisches  Aufzeichnungssystems  festge- 
stellt  werden,  das  Wellenlangen  voneinander  dis- 
kriminieren  kann.  5 

Revendications 

1.  Systeme  d'enregistrement  et  de  reproduction 
d'informations  optique  comportant:  un  support  to 
d'enregistrement  compose  d'une  couche  de  pro- 
duction  de  bits  d'enregistrement  (2;  12,  a  123)  et 
d'une  couche  photoconductrice  (3,  13,  a  133), 
toutes  deux  interposees  entre  des  couches 
conductrices  (1,4;  11,  144)  dont  une  au  moins  est  15 
transparente;  des  moyens  (5,  6;  16,  15-i  a  154) 
pour  appliquer  selectivement  une  tension  sur  les 
deux  cotes  du  support  d'enregistrement;  des 
moyens  (43-,,  44-,,  451r  47,  32)  pour  irradier  avec  un 
faisceau  d'enregistrement  optique  un  site  a  enre-  20 
gistrer  sur  le  support  d'enregistrement  tout  en 
appliquant  une  tension  sur  le  support  d'enregis- 
trement,  puis  en  appliquant  un  champ  electrique 
eleve  a  la  couche  de  production  de  bits  d'enregis- 
trement  au  moyen  de  la  couche  photoconductrice  25 
(3,  13-,,  a  133),  dont  la  resistance  a  ete  abaissee  sur 
le  site  de  telle  sorte  que  I'information  soit  enregis- 
tree;  et  des  moyens  (53,  54,  55,  57,  58)  pour 
irradier  avec  un  faisceau  de  reproduction  optique 
le  support  d'enregistrement  sans  appliquer  30 
aucune  tension  au  support  d'enregistrement  pour 
reproduire  ladite  information,  caracterise  en  ce 
que  ladite  couche  de  production  de  bits  d'enregis- 
trement  (2;  12-1  a  123)  comporte  une  substance 
fluorescente,  en  ce  que,  durant  I'enregistrement,  35 
un  claquage  du  dielectrique  est  developpe  dans 
ladite  couche  de  production  de  bits  d'enregistre- 
ment  (2;  12,  a  123)  afin  de  faire  perdre  a  la 
substance  fluorescente  la  fluorescence  de  celle-ci, 
et  en  ce  que  ladite  information  peut  etre  repro-  40 
duite  en  fonction  du  fait  que  la  fluorescence  a  ete 
produite  par  ladite  couche  de  production  de  bits 
d'enregistrement  (2;  12,  a  123)  en  reponse  audit 
faisceau  de  reproduction  optique. 

2.  Systeme  d'enregistrement  et  de  reproduction  45 
d'information  optique  selon  la  revendication  1, 
dans  lequel  la  couche  photoconductrice  est  for- 
mee  d'un  materiau  selectionnee  parmi  le  groupe 
compose  du  Si-Ge:H  amorphe,  du  uC-Si,  de 
materiaux  a  base  de  Se  et  du  Si:H  amorphe.  bo 

3.  Systeme  d'enregistrement  et  de  reproduction 
d'informations  optique  selon  la  revendication  2, 
dans  lequel  la  couche  photoconductrice  est  for- 
mee  de  Si-Ge:H  amorphe. 

4.  Systeme  d'enregistrement  et  de  reproduction  55 
d'informations  optique  selon  la  revendication  1, 
dans  lequel  I'epaisseur  de  la  couche  photocon- 
ductrice  est  comprise  entre  20  et  1000  nm. 

5.  Systeme  d'enregistrement  et  de  reproduction 
d'informations  optique  selon  la  revendication  4,  60 
dans  lequel  I'epaisseur  de  la  couche  photocon- 
ductrice  est  comprise  entre  40  et  200  nm. 

6.  Systeme  d'enregistrement  et  de  reproduction 
d'informations  optique  selon  la  revendication  1, 
dans  lequel  la  resistivite  de  la  couche  photocon-  65 
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trement  dans  la  couche  de  substance  fluores- 
cente,  et  la  reproduction  de  I'information  est 
realisee  en  irradiant  avec  le  faisceau  optique  de 
reproduction  la  couche  de  substance  fluorescente 
afin  de  generer  des  signaux  de  reproduction,  qui 
sont  detectes  grace  a  I'utilisation  du  systeme  de 
reproduction  optique. 

20.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
18,  dans  lequel  I'enregistrement  de  i'information 
est  effectue  independamment  dans  chaque  sup- 
port  de  la  pluralite  de  supports  d'enregistrement, 
en  commandant  de  fa?on  synchrone  le  faisceau 
optique  d'enregistrement  et  la  source  de  lumiere 
pour  le  circuit  de  commutation  en  fonction  des 
signaux  de  commande  d'enregistrement  grace  a 
I'utilisation  de  chaque  circuit  de  polarisation  et  de 
chaque  circuit  de  commutation  qui  fonctionnent 
independamment  pour  chaque  support,  respec- 
tivement,  afin  d'assurer  la  production  de  bits 
correspondant  aux  signaux  d'enregistrement 
independamment  dans  chaque  couche  de  subs- 
tance  fluorescente,  et  la  reproduction  de  I'infor- 
mation  est  realisee  independamment  dans  cha- 
que  support  de  la  pluralite  de  supports  d'enregis- 
trement,  en  irradiant  avec  le  faisceau  optique  de 
reproduction  chaue  couche  de  substance  fluores- 
cente  afin  de  generer  des  signaux  de  reproduc- 
tion,  qui  sont  detectes  independamment  grace  a 
I'utilisation  de  chaque  systeme  de  reproduction 
optique  qui  peut  discriminer  les  longueurs 
d'ondes  les  unes  des  autres. 

15.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
14,  dans  lequel  la  source  de  lumiere  pour  les 
faisceaux  de  reproduction  et  d'enregistrement 
optique  est  un  laser  a  semiconducteurs. 

16.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
1,  dans  lequel  les  longueurs  d'ondes  des  fais- 
ceaux  de  reproduction  et  d'enregistrement  opti- 
que  sont  chacune  comprises  entre  350  nm  et  1200 
nm. 

17.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
1,  dans  iequel  la  source  de  lumiere  pour  les 
faisceaux  de  reproduction  et  d'enregistrement 
optique  est  un  laser  a  semiconducteurs  dont  la 
longueur  d'onde  est  comprise  entre  780  nm  et  850 
nm. 

18.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
1,  dans  lequel  une  pluralite  de  supports  d'enregis- 
trement  ayant  des  spectres  de  fluorescence  diffe- 
rents  sont  disposes  en  couches. 

19.  Systeme  d'enregistrement  et  de  reproduc- 
tion  d'informations  optique  selon  la  revendication 
1,  dans  lequel  I'enregistrement  de  I'information 
est  realise  en  commandant  de  fac.on  synchrone  le 
faisceau  optique  d'enregistrement  et  la  source  de 
lumiere  pour  le  circuit  de  commutation  en  fonc- 
tion  de  signaux  de  commande  d'enregistrement 
par  I'utilisation  d'un  circuit  de  polarisation  etd'un 
circuit  de  commutation,  afin  d'effectuer  la  produc- 
tion  de  bits  correspondant  aux  signaux  d'enregis- 
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