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Description 

[  Technical  Field  ] 

The  present  invention  relates  generally  to  a  still 
picture  imaging  apparatus  applicable  to  electronic 
still  cameras,  particularly  such  imaging  apparatus  of 
the  type  including  an  imaging  device  using  charge 
coupled  devices  (CCDs)  with  an  overflow  drain 
(OFD),  and  more  particularly  the  invention  relates  to 
an  apparatus  for  performing  the  measurement  of  in- 
cident  light  quantity,  exposure  control,  etc.,  of  the  im- 
aging  device. 

[  Background  Art  ] 

With  conventional  still  picture  imaging  apparatus 
of  the  type  employing  an  electronic  imaging  device, 
it  has  been  well  known  that  during  the  photographing 
operation  the  quantity  of  incident  light  to  the  imaging 
device  is  preliminarily  measured  by  utilizing  the  imag- 
ing  device  itself  without  using  any  separate  photome- 
ter  device. 

In  this  type  of  still  picture  imaging  apparatus 
which  utilizes  its  imaging  device  for  light  quantity 
measurement,  the  signal  resulting  from  the  light 
quantity  measurement  is  utilized  for  performing  auto- 
matic  feedback  control  (so-called  auto-iris  control)  of 
the  aperture  stop  in  such  a  manner  that  the  proper  ex- 
posure  is  ensured  during  the  imaging  operation  per- 
formed  immediately  after  the  light  quantity  measure- 
ment.  The  past  practice  has  been  such  that  during  the 
light  quantity  measuring  operation  the  imaging  device 
is  brought  into  operation  as  during  the  imaging  oper- 
ation  and  also  the  same  aperture  stop  control  as  in 
the  case  of  a  video  camera  for  moving  pictures  is  ef- 
fected  to  make  up  the  dynamic  range  thereby  taking 
out  a  part  of  the  resulting  video  output  signal  as  a 
measured  light  quantity  signal.  However,  this  method 
is  disadvantageous  in  that  during  the  light  quantity 
measuring  operation  preceding  the  photographing 
the  imaging  device  is  operated  in  the  like  manner  as 
during  the  photographing  to  control  the  exposure  and 
therefore  a  greater  driving  power  is  required.  Another 
disadvantage  is  that  the  video  output  signal  detected 
as  a  measured  light  quantity  signal  is  an  integrated 
sampled  data  in  time  so  that  there  is  a  limitation  to  the 
operating  speed  of  the  auto-iris  control  and  a  consid- 
erable  time  is  required  until  the  aperture  stop  is  sta- 
bilized  in  such  cases  as  immediately  following  the 
closing  of  the  power  source  and  when  the  exposure 
condition  is  changed  rapidly. 

On  the  other  hand,  a  method  has  already  been 
proposed  (Japanese  Patent  Application  Laid-Open 
No.2-1  08924;  published  on  April  20,  1990)  in  which 
while  the  imaging  device  is  used  forthe  measurement 
of  light  quantity,  the  method  of  obtaining  information 
for  exposure  control  from  other  than  a  video  output 

signal  is  such  that  the  imaging  device  comprises 
charge  coupled  devices  (CCDs)  with  an  overflow 
drain  (OFD)  and  photo  current  flowing  into  the  OFD 
is  detected  as  a  measured  light  quantity  signal.  In  this 

5  method,  the  imaging  device  comprises  for  example  a 
CCD  imaging  device  having  a  vertical  overflow  drain 
structure.  During  the  light  quantity  measuring  opera- 
tion,  a  condition  is  established  where  the  driving  for 
the  imaging  operation  including  the  charge  transfer 

10  operation,  etc.,  of  the  imaging  device  is  entirely  stop- 
ped,  that  is,  all  the  bias  voltages  for  the  imaging  de- 
vice  are  cut  off.  In  this  condition,  in  response  to  an  im- 
age  of  an  object  formed  on  the  photosensitive  section 
of  the  imaging  device,  a  photo  current  flowing  into  the 

15  overflow  drain  (the  CCD  substrate)  from  the  photo- 
diodes  constituting  the  CCD  photosensitive  picture 
elements  is  measured  and  this  is  used  as  a  measured 
light  quantity  signal  which  is  utilized  in  the  automatic 
exposure  control  for  determining  the  desired  amount 

20  of  exposure  at  that  time. 
In  accordance  with  this  method,  however,  there 

still  exists  a  problem  that  if  the  photo  current  flowing 
into  the  overflow  drain  during  the  time  interval  from 
the  light  quantity  measuring  operation  to  the  imaging 

25  operation  and  during  the  imaging  operation  is  varied, 
the  opening  of  the  aperture  stop  cannot  maintain  the 
state  at  the  time  of  the  light  quantity  measurement 
and  the  exposure  control  becomes  unstable.  There 
exists  still  another  problem  that  where  the  light  quan- 

30  tity  measuring  operation  for  the  next  imaging  is  start- 
ed  after  the  completion  of  the  current  imaging  opera- 
tion,  even  if  the  operation  of  the  imaging  device  is  cut 
off,  the  charges  stored  in  the  capacitance  compo- 
nents  of  the  various  circuit  portions  connected  to  the 

35  imaging  device  are  left  and  the  next  light  quantity 
measuring  operation  cannot  be  started  until  these 
charges  have  been  discharged  completely  thus  giving 
rise  to  a  problem  for  the  imaging  in  a  continuous 
shooting  mode. 

40 
[  Disclosure  of  Invention  ] 

It  is  the  primary  object  of  the  present  invention  to 
provide  a  still  picture  imaging  apparatus  which  real- 

45  izes  a  practical  and  improved  exposure  control  utiliz- 
ing  a  light  quantity  measuring  method  adapted  to  use 
charge  coupled  devices  or  CCDs  with  an  overflow 
drain  or  OFD  for  the  previously  mentioned  imaging 
device  to  detect  a  photo  current  flowing  into  the  OFD 

so  as  a  measured  light  quantity  signal. 
It  is  another  object  of  the  present  invention  to  pro- 

vide  such  still  picture  imaging  apparatus  which  is  ca- 
pable  of  automatic  control  for  accurately  and  rapidly 
obtaining  the  proper  exposure  and  which  is  reduced 

55  in  power  consumption. 
It  is  still  another  object  of  the  present  invention  to 

provide  such  still  picture  imaging  apparatus  including 
a  relatively  simple  mechanism  whereby  the  exposure 
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control  condition  provided  by  the  light  quantity  meas- 
uring  operation  is  maintained  during  the  imaging  op- 
eration  without  power  consumption. 

It  is  still  another  object  of  the  present  invention  to 
provide  such  still  picture  imaging  apparatus  which  is 
capable  of  coming  into  the  light  quantity  measuring 
operation  for  the  next  imaging  in  a  relatively  short  per- 
iod  of  time  after  the  imaging  operation  and  thus  well 
adapted  for  the  continuous  exposure  mode. 

To  accomplish  the  above  objects,  in  accordance 
with  a  basic  aspect  of  the  present  invention  there  is 
thus  provided  a  still  picture  imaging  apparatus  of  the 
type  including  a  CCD  imaging  device  with  an  over- 
flow  drain,  photometer  means  for  measuring  a  photo 
current  flowing  into  the  overflow  drain  of  the  imaging 
device,  aperture  stop  means  for  controlling  the  quan- 
tity  of  light  incident  to  the  imaging  device  and  com- 
mand  means  for  generating  a  command  signal  to  start 
an  imaging  operation  whereby  in  a  condition  where 
the  driving  for  the  imaging  operation  of  the  imaging 
device  is  stopped  the  photometer  means  measures 
the  light  current  and  then  the  driving  for  the  imaging 
operation  of  the  imaging  device  is  started  in  response 
to  the  command  signal  from  the  command  means, 
and  the  apparatus  further  includes  aperture  stop  con- 
trol  means  whereby  on  the  basis  of  a  reference  value 
representing  a  light  quantity  of  incidentlight  which  en- 
sures  the  proper  exposure  when  the  imaging  device 
is  exposed  to  the  incident  light  over  a  predetermined 
shutter  time  the  aperture  stop  means  is  feedback 
controlled  in  accordance  with  a  measured  light  quan- 
tity  signal  generated  from  the  photometer  means  in 
such  a  manner  that  the  measured  light  quantity  signal 
becomes  equal  to  the  reference  value,  aperture  stop 
fixing  means  whereby  the  aperture  stop  opening  of 
the  aperture  stop  means  controlled  by  the  aperture 
stop  control  means  is  mechanically  fixed  immediately 
before  the  imaging  device  starts  its  imaging  opera- 
tion  in  accordance  with  the  command  signal  from  the 
command  means,  and  output  control  means  for  de- 
tecting  from  the  imaging  device  a  video  output  signal 
produced  with  the  predetermined  shutter  time  after 
the  fixing  of  the  aperture  stop  opening. 

In  accordance  with  a  preferred  aspect  of  the  pres- 
ent  invention,  the  still  picture  imaging  apparatus  fur- 
ther  includes  discharge  means  for  forcibly  discharg- 
ing  the  charges  stored  in  the  capacitance  portions  of 
the  circuits  connected  to  the  imaging  device  when  the 
imaging  operation  of  the  imaging  device  is  stopped. 

In  accordance  with  another  preferred  aspect  of 
the  present  invention,  the  still  picture  imaging  appa- 
ratus  further  includes  aperture  stop  opening  detect- 
ing  means  for  detecting  the  aperture  stop  opening  of 
the  aperture  stop  means.  In  this  case,  with  respect  to 
a  plurality  of  predetermined  set  shutter  times,  the 
aperture  stop  control  means  is  provided  with  a  plur- 
ality  of  predetermined  light  quantity  reference  values 
each  corresponding  to  one  of  a  plurality  of  incident 

light  quantities  each  ensuring  the  proper  exposure 
when  the  imaging  device  is  exposed  to  incident  light. 
Also,  the  aperture  stop  control  means  includes  selec- 
tor  means  whereby  when  adjusting  the  opening  of  the 

5  aperture  stop  means  by  the  aperture  stop  control 
means  so  as  to  satisfy  selected  one  of  the  plurality  of 
light  quantity  reference  values  corresponding  to  se- 
lected  one  of  the  plurality  of  predetermined  shutter 
times,  the  preliminarily  selected  shutter  times  is 

10  changed  to  another  one  of  the  plurality  of  predeter- 
mined  shutter  times  in  accordance  with  an  output  of 
the  aperture  stop  opening  detecting  means.  In  this 
way,  when  the  aperture  stop  opening  detecting 
means  generates  an  output,  the  opening  of  the  aper- 

15  ture  stop  means  is  controlled  in  such  a  manner  that 
the  measured  light  quantity  signal  corresponds  to 
newly  selected  one  of  the  light  quantity  reference  val- 
ues  that  ensures  the  proper  exposure  in  accordance 
with  the  changed  newly  selected  preset  shutter  time. 

20  Also,  the  output  control  means  performs  an  operation 
of  detecting  a  video  output  signal  produced  in  accor- 
dance  with  the  changed  newly  selected  preset  shutter 
time  from  the  imaging  device. 

In  accordance  with  still  another  aspect  of  the 
25  present  invention,  the  still  picture  imaging  apparatus 

further  includes  signal  level  detecting  means  for  de- 
tecting  the  magnitude  of  the  video  output  signal  cor- 
responding  to  at  least  part  of  the  imaged  picture  from 
the  video  ouptut  signal,  and  shutter  time  correcting 

30  means  whereby  the  current  shutter  time  is  used  as 
such  when  the  detected  value  of  the  signal  level  de- 
tecting  means  is  within  a  predetermined  proper  ex- 
posure  range  and  the  current  shutter  time  is  correct- 
ed  so  as  to  come  within  the  proper  exposure  range 

35  when  the  detected  value  is  beyond  it.  In  this  case,  the 
output  control  means  detects  from  the  imaging  de- 
vice  a  video  output  signal  produced  in  accordance 
with  the  corrected  shutter  time. 

By  virtue  of  the  above-described  construction  of 
40  the  still  picture  imaging  apparatus  according  to  the 

present  invention,  the  photometer  means  measures 
the  quantity  of  incident  light  from  the  magnitude  of  a 
photo  current  flowing  into  the  overflow  drain  so  that 
there  is  no  need  to  use  any  exclusive  photometric  ele- 

45  ment  and  therefore  there  is  no  problem  due  to  the  cor- 
relation  between  a  photometric  element  and  the  im- 
aging  device. 

Where  a  CCD  imaging  device  is  used  to  image  a 
still  picture,  the  optimum  sensitivity  of  the  imaging 

so  device  is  fixed  and  thus  the  optimum  exposure  is  de- 
termined  in  correspondence  to  each  shutter  time. 
Also,  where  this  type  of  CCD  imaging  device  is  used, 
the  optimum  exposure  can  be  determined  in  terms  for 
example  of  a  value  obtained  by  integrating  the  quan- 

55  tity  of  incident  light  per  unit  time  over  a  shutter  time. 
As  a  result,  a  measured  light  quantity  signal  produced 
by  measuring  a  photo  current  flowing  into  the  over- 
flow  drain  of  the  imaging  device  is  detected  in  the 

3 
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form  of  a  measured  light  quantity  value  per  unit  time 
and  a  reference  value  for  comparison  purposes  is 
also  given  in  the  form  of  a  similar  signal  level  per  unit 
time. 

In  accordance  with  the  present  invention,  the 
measured  light  quantity  signal  (output  value)  of  the 
photometer  means  is  not  one  which  is  sampled  in  time 
as  mentioned  previously  and  it  is  a  light  quantity  value 
directly  measured  by  utilizing  the  overflow  drain.  As 
a  result  of  this  fact,  it  is  possible  to  feedback  control 
the  incident  aperture  stop  opening  of  the  imaging  de- 
vice  in  such  a  manner  that  the  output  value  attains  the 
reference  value  thereby  ensuring  the  optimum  expos- 
ure  condition  corresponding  to  the  predetermined 
shutter  time. 

Then,  conceiving  a  case  where  the  aperture  stop 
control  means  is  realized  by  an  auto-iris  mechanism 
as  in  the  usual  cases,  in  accordance  with  the  present 
invention  it  is  only  necessary  to  control  the  auto-iris 
mechanism  by  an  error  signal  corresponding  to  a  va- 
riation  of  the  output  value  of  the  photometer  means 
with  respect  to  the  reference  value  and  thus  it  is  pos- 
sible  to  obtain  a  satisfactorily  rapid  response  by  a 
mechanism  which  is  relatively  simple  in  construction 
and  light  in  weight. 

Further,  when  imaging  a  still  picture  by  this  imag- 
ing  apparatus,  in  order  to  prevent  any  erroneous  op- 
eration  of  the  aperture  stop  mechanism  during  the 
transition  to  the  imaging  operation  and  during  the  im- 
aging  operation  and  any  undesired  power  consump- 
tion,  the  aperture  stop  fixing  means  mechanically 
fixes  the  aperture  stop  or  the  aperture  stop  mecha- 
nism  immediately  before  the  imaging  device  starting 
the  imaging  operation,  thereby  maintaining  constant 
the  aperture  stop  value  during  the  imaging. 

In  the  still  picture  imaging  apparatus  according  to 
the  present  invention,  the  aperture  stop  opening  de- 
tecting  means  detects  for  example  the  minimum 
aperture  stop  opening  or  the  maximum  opening 
(wide-open  aperture  stop)  in  accordance  for  example 
with  the  position  of  a  moving  member  of  the  aperture 
stop  mechanism. 

The  result  of  the  detection  is  utilized  in  such  a 
manner  that  if,  for  example,  the  overexposure  condi- 
tion  still  remains  even  if  the  aperture  stop  is  closed 
to  the  minimum  opening,  it  is  utilized  to  select  shorter 
one  of  the  shutter  times  and  corresponding  another 
reference  value  in  accordance  with  the  exposure  con- 
dition,  whereas  if.  for  example,  the  underexposure 
condition  still  exists  even  if  the  aperture  stop  is 
opened  fully,  it  is  utilized  to  select  longer  one  of  the 
shutter  times  and  corresponding  another  reference 
value  in  accordance  with  the  exposure  condition. 

In  this  case,  when  the  aperture  stop  opening  de- 
tecting  means  generates  a  detection  output,  the  pre- 
determined  shutter  speed  is  changed  and  simultane- 
ously  the  aperture  stop  control  is  performed  again  in 
accordance  with  a  new  light  quantity  reference  value 

which  ensures  the  proper  exposure  with  the  changed 
new  shutter  time,  thereby  finally  determining  the 
shutter  time  and  the  aperture  stop  opening  which  en- 
sure  the  proper  exposure. 

5  Also,  in  the  case  of  the  underexposure  condition, 
when  the  aperture  stop  opening  detecting  means 
generates  a  detection  output,  it  may  be  operated  in 
association  with  a  flash  light  unit  or  the  like  so  as  to 
provide  an  auxiliary  illumination  in  case  of  need. 

10  Also,  there  are  cases  where  the  aperture  stop 
opening  detecting  means  detects  the  aperture  stop 
opening  at  a  plurality  of  points  and  in  such  case  a  plur- 
ality  of  reference  values  can  be  determined  in  accor- 
dance  with  the  correlation  between  the  aperture  stop 

15  opening  and  the  shutter  time  so  as  to  effect  a  more 
precise  control. 

Further,  with  the  still  picture  imaging  apparatus 
of  the  invention  including  the  picture  signal  level  de- 
tecting  means  and  the  shutter  time  correcting  means, 

20  the  exposure  condition  of  the  picture  taken  is  detect- 
ed  directly  from  the  video  output  means  by  the  picture 
signal  level  detecting  means  so  that  if  the  detected 
exposure  condition  is  not  within  the  proper  exposure 
range,  a  correcting  operation  is  accomplished  where- 

25  by  the  shutter  time  is  changed  by  the  shutter  speed 
correcting  means  and  the  imaging  is  effected  in  ac- 
cordance  with  the  changed  shutter  time,  thereby  pro- 
ducing  a  picture  of  the  proper  exposure. 

In  such  case,  generally  the  imaging  of  a  still  pic- 
30  ture  frequently  causes  an  aimed  object  to  be  posi- 

tioned  in  the  central  portion  of  a  picture  frame  and 
therefore  it  is  desirable  to  use  picture  signal  level  de- 
tecting  means  which  detects  the  magnitude  of  an  out- 
put  signal  corresponding  to  the  central  portion  of  a 

35  picture.  Depending  on  the  purpose  of  imaging  or  the 
like,  however,  the  detection  of  a  video  output  signal 
may  be  effected  at  any  other  position  than  the  central 
portion  of  a  picture. 

The  above  and  other  objcets  and  features  of  the 
40  present  invention  will  become  more  apparent  from 

the  following  description  of  preferred  embodiments  of 
the  invention  which  are  intended  for  limitation  in  no 
way  taken  in  conjunction  with  the  accompanying 
drawings. 

45 
[  Brief  Description  of  Drawings  ] 

Fig.  1  is  a  block  diagram  shownig  the  construc- 
tion  of  a  still  picture  imaging  apparatus  according  to 

so  an  embodiment  of  the  present  invention  which  is  ap- 
plied  to  an  electronic  still  picture  camera. 

Fig.  2  is  a  circuit  diagram  shownig  a  specific  ex- 
ample  of  the  photometer  amplifier  responsive  to  the 
overflow  drain  of  the  CCD  imaging  device  and  the 

55  aperture  stop  drive  (auto-iris)  circuit. 
Figs.  3a  and  3b  are  respectively  a  front  view  and 

a  sectional  view  looked  in  the  direction  of  arrows  B, 
showing  a  specific  example  of  the  aperture  stop 

4 
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mechanism  and  the  aperture  stop  fixing  unit. 
Fig.  4  is  an  enlarged  partial  sectional  view  show- 

ing  schematically  an  example  of  the  construction  of 
the  CCD  imaging  device. 

Fig.  5  is  a  diagram  showing  schematically  the  po- 
tential  distribution  when  the  imaging  device  is  not 
biased. 

Fig.  6  is  a  diagram  showing  schematically  the  po- 
tential  distribution  when  the  CCD  imaging  device  is 
biased. 

Figs.  7a  and  7b  are  circuit  diagrams  showing  dif- 
ferent  specific  examples  of  the  discharge  circuit. 

Fig.  8  is  a  block  diagram  showing  an  example  of 
the  construction  of  the  aperture  stop  opening  detect- 
ing  circuit  and  the  aperture  stop  drive  circuit. 

Fig.  9  is  a  graph  showing  the  correlation  between 
the  shutter  time  and  the  aperture  stop  opening  for  ex- 
plaining  the  exposure  control  in  the  embodiment. 

Fig.  10  is  a  circuit  diagram  showing  a  specific  ex- 
ample  of  the  picture  signal  level  detecting  circuit. 

Fig.  11  is  a  block  diagram  showing  an  example  of 
a  circuit  construction  for  effecting  the  mixing  and  se- 
lection  of  photometer  output  signals  in  a  case  employ- 
ing  for  light  quantity  measuring  purpose  an  imaging 
device  having  an  overflow  drain  divided  into  a  plural- 
ity  of  parts  within  an  imaging  surface. 

[  Best  Mode  for  Carrying  Out  the  Invention  ] 

An  embodiment  of  the  present  invention  will  now 
be  described  in  greater  detail  with  reference  to  the 
drawings. 

Referring  to  Fig.  1,  there  is  illustrated  a  block  di- 
agram  showing  the  overall  construction  of  an  embodi- 
ment  of  the  invention  which  is  applied  to  an  electronic 
still  picture  camera. 

In  this  electronic  still  picture  camera,  a  lens  sys- 
tem  1  focuses  an  image  of  an  object  to  be  photograph- 
ed  on  an  imaging  device  3  through  an  aperture  stop 
mechanism  2  having  an  auto-iris  function.  The  aper- 
ture  stop  mechanism  2  is  controlled  by  an  aperture 
stop  drive  circuit  5  and  it  includes  an  aperture  stop 
position  fixing  mechanism  11  which  will  be  described 
later. 

The  imaging  device  3  comprises  a  CCD  device 
having  a  vertical  overflow  drain  structure  in  which  the 
overflow  drain  is  composed  of  the  semiconductor 
substate  of  the  device  and  it  is  capable  of  performing 
an  electronic  shuttering  operation  under  the  control 
of  a  drive  ciucuit  7.  The  imaging  device  3  concurrently 
serves  as  a  photometer  device  whereby  when  an  im- 
age  of  an  object  is  focused  on  the  photosensitive  sec- 
tion  of  the  device  with  the  driving  by  the  drive  circuit 
7  being  stopped  altogether  or  in  a  completely  stopped 
condition  where  no  bias  voltage  is  applied  to  the  de- 
vice,  the  photo  current  flowing  into  the  overflow  drain 
from  groups  of  photodiodes  forming  the  device  pho- 
tosensitive  section  in  accordance  with  the  light  quan- 

tity  of  the  object  is  taken  out  as  a  measured  light 
quantity  signal  from  the  semiconductor  substrate  of 
the  imaging  device  3  and  it  is  measured  by  a  photo- 
meter  amplifier  4  which  will  be  described  later. 

5  The  drive  circuit  7  for  controlling  the  operation  of 
the  imaging  device  3  is  supplied  with  a  plurality  of  dif- 
ferent  voltages  from  a  first  power  circuit  55  including 
a  power  source  battery  51  so  as  to  supply  driving 
pulses  to  the  imaging  device  3. 

10  The  first  power  circuit  55  also  supplies  power  to 
a  video  signal  processing  circuit  6  so  that  the  video 
signal  processing  circuit  6  receives  a  picture  signal 
from  the  imaging  device  and  a  desired  signal  proc- 
essing  is  performed  on  the  picture  signal,  thereby  ap- 

15  plying  a  video  output  signal  to  a  signal  recording  unit 
1  2.  The  recording  unit  1  2  records  the  video  output  sig- 
nal  on  a  recording  medium  such  as  a  magnetic  disc 
by  a  well  known  technique.  The  first  power  circuit  55 
also  supplies  power  to  a  video  level  detecting  circuit 

20  10  so  that  the  video  level  detecting  circuit  10  discrim- 
inates  the  magnitude  of  a  video  output  signal  gener- 
ated  from  the  video  signal  processing  circuit  6  and  the 
result  of  the  discrimination  is  applied  to  a  system  con- 
trol  circuit  8. 

25  The  system  control  circuit  8  comprises  for  exam- 
ple  a  microcomputer  for  controlling  the  operation  of 
the  system  on  the  whole  and  a  command  signal  gen- 
erated  from  a  trigger  switch  9  for  commanding  the 
start  of  the  imaging  operation  or  the  driving  of  the  im- 

30  aging  device  3  is  applied  to  the  system  control  circuit 
8. 

A  second  power  circuit  58  is  supplied  from  the 
battery  51  to  supply  power  to  the  system  control  cir- 
cuit  8  and  the  photometer  amplifier  4.  The  second 

35  power  circuit  58  is  operated  when  a  switch  52  is 
closed  and  its  operation  is  stopped  when  a  switch  52 
is  opened.  On  the  other  hand,  when  the  second  power 
circuit  58  is  in  operation,  the  first  power  circuit  55  is 
subjected  to  on-off  control  in  response  to  the  control 

40  signal  from  the  system  control  circuit  8. 
In  Fig.  1,  a  circuit  59  including  a  plurality  of 

grounded  capacitors  is  connected  in  the  feed  lines  to 
the  drive  circuit  7,  the  video  signal  processing  circuit 
6  and  the  video  level  detecting  circuit  1  0  from  the  first 

45  power  circuit  55.  The  capacitor  circuit  59  is  schemat- 
ically  shown  to  represent  for  example  bias  capacitors 
for  noise  suppressing  purposes  and  grounded  capac- 
itances  such  as  circuit  wiring  portions,  etc.  Charges 
are  stored  in  the  capacitor  circuit  59  in  the  feed  lines 

so  when  the  first  power  circuit  55  supplies  power  to  the 
respective  loads.  Aforced  discharge  circuit  50,  which 
will  be  described  later,  is  connected  to  the  feed  lines 
so  as  to  forcibly  discharge  such  charges  in  a  short 
period  of  time  in  response  to  a  command  signal  from 

55  the  system  control  circuit  8.  The  discharge  circuit  50 
is  supplied  from  the  second  power  circuit  58  and  it  is 
controlled  by  a  command  signal  from  the  system  con- 
trol  circuit  8  so  as  to  perform  the  forced  discharging 
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operation  immediately  before  the  start  of  the  light 
quantity  measuring  operation  in  the  imaging  opera- 
tion  of  the  imaging  device  3. 

Then,  when  the  switch  52  is  closed  so  that  the 
power  is  supplied  to  the  electronic  still  picture  cam- 
era,  the  forced  discharging  operation  is  effected  first 
and  then  the  light  quantity  measuring  operation  for 
determining  the  desired  exposure  condition  is  effect- 
ed  prior  to  the  imaging  operation.  In  other  words,  only 
the  second  power  circuit  58  is  brought  into  operation 
first  so  that  the  power  is  supplied  only  to  the  dis- 
charge  circuit  50,  the  photometer  amplifier  4,  the 
aperture  stop  drive  circuit  5  and  the  system  control 
circuit  8,  and  the  forced  discharging  operation  of  the 
remaining  charges  on  the  capacitor  circuit  59  and 
then  the  measurement  of  the  light  quantity  incident  to 
the  imaging  device  3  from  the  object  image  through 
the  lens  unit  1  are  performed.  During  the  interval  be- 
tween  the  discharging  operation  and  the  light  quantity 
measuring  operation,  the  first  power  circuit  55  is 
maintained  in  a  non-operated  condition  by  the  system 
control  circuit  8  and  therefore  no  driving  pulses  and 
bias  voltages  are  supplied  to  the  imaging  device  3. 

Also,  when  the  system  control  circuit  8  applies  a 
command  signal  to  the  discharge  circuit  50  prior  to  the 
start  of  the  light  quantity  measuring  operation,  the 
discharge  circuit  50  comes  into  operation  for  a  prede- 
termined  fixed  time  to  forcibly  discharge  the  charges 
on  the  capacitor  circuit  59.  As  a  result,  the  remaining 
charges  stored  in  the  video  signal  processing  circuit 
6  and  the  drive  circuit  7  connected  to  the  respective 
electrodes  of  the  imaging  device  3  are  rapidly  dis- 
charged  and  eliminated  and  any  undesired  bias  vol- 
tages  for  light  quantity  measurement  are  not  applied 
to  the  electrodes  of  the  imaging  device.  As  a  result, 
the  imaging  device  3  is  conditioned  to  effect  a  rapid 
and  accurate  light  quantity  measurement. 

At  this  time,  the  shutter  time  for  imaging  purpos- 
es  is  set  to  a  certain  initial  assumed  value  selected  by 
the  operator  and  the  system  control  circuit  8  reads 
from  its  internal  memory  control  information  corre- 
sponding  to  the  initial  value.  The  control  information 
includes  a  plurality  of  different  light  quantity  refer- 
ence  values  each  of  which  satisfies  the  proper  expos- 
ure  condition  for  one  of  a  plurality  of  different  shutter 
speed  values.  Certain  one  of  the  light  quantity  refer- 
ence  values  which  ensures  the  proper  exposure  in 
correspondence  to  the  set  shutter  speed  value  be- 
comes  comparative  reference  information  for  deter- 
mining  the  desired  aperture  stop  opening  in  accor- 
dance  with  a  detection  output  from  the  photometer 
amplifier  4  which  will  be  described  next. 

When  the  time  limit  for  the  operation  of  the  dis- 
charge  circuit  50  is  completed  so  that  the  light  quan- 
tity  measuring  operation  is  started,  in  a  condition 
where  the  imaging  operation  of  the  imaging  device  3 
has  been  stopped  completely  as  mentioned  previous- 
ly,  the  light  current  flowing  into  the  overflow  drain  of 

the  imaging  device  3  is  measured  by  the  photometer 
amplifier  4  in  accordance  with  a  command  from  the 
system  control  circuit  8.  The  system  control  circuit  8 
compares  the  measured  output  from  the  photometer 

5  amplif  ier4  with  the  light  quantity  reference  value  and 
it  sends  a  control  signal  to  the  aperture  stop  drive  cir- 
cuit  5  so  as  to  reduce  the  deviation  between  the  two 
to  zero.  The  aperture  stop  drive  circuit  5  drives  the 
aperture  stop  mechanism  2  in  accordance  with  the 

10  control  signal.  Thus,  when  the  aperture  stop  mecha- 
nism  2  changes  its  aperture  stop  opening,  the  mag- 
nitude  of  the  measured  output  of  the  photometer  am- 
plif  ier  4  becomes  equal  to  the  light  quantity  reference 
value  and  therefore  the  auto-iris  operation  by  a  series 

15  of  feedback  controls  is  accomplished. 
Incorporated  in  the  aperture  stop  drive  circuit  5  is 

a  detector  2a  for  sending  separate  signals  to  the  sys- 
tem  control  circuit  8  when  the  aperture  stop  mecha- 
nism  2  is  moved  into  the  wide-open  position  and  the 

20  minimum  opening  position,  respectively. 
When  the  system  control  circuit  8  receives  a  sig- 

nal  indicative  of  the  wide-open  position,  the  control  in- 
formation  corresponding  to  the  initially  assumed 
shutter  speed  and  read  from  the  internal  memory  is 

25  changed  to  control  information  corresponding  to  an- 
other  shutter  speed  of  a  longertime  period.  When  this 
occurs,  an  indication  of  the  new  shutter  speed  is 
made  within  the  finder  picture  area  which  is  not 
shown  and  simultaneously  the  feedback  control  of 

30  the  aperture  stop  mechanism  2  through  the  photome- 
ter  amplifier  4  and  the  aperture  stop  drive  circuit  5  is 
again  initiated  in  accordance  with  the  new  light  quan- 
tity  reference  value  in  the  selected  control  informa- 
tion,  thereby  performing  the  similar  auto-iris  opera- 

35  tion. 
Also,  when  the  system  control  circuit  8  receives 

a  minimum  opening  signal,  the  control  information 
read  from  the  internal  memory  in  correspondence  to 
the  initially  assumed  shutter  speed  is  changed  to  con- 

40  trol  information  corresponging  to  another  shutter 
speed  of  a  shorter  time  period.  When  this  occurs,  an 
indication  of  the  new  shutter  speed  is  made  within  the 
finder  picture  area  which  is  not  shown  and  the  feed- 
back  control  of  the  aperture  stop  mechanism  2 

45  through  the  photometer  amplifier  4  and  the  aperture 
stop  drive  circuit  5  is  again  started  in  accordance  with 
the  new  light  quantity  reference  value  in  the  selected 
control  information,  thereby  performing  the  similar 
auto-iris  operation.  In  this  case,  if  the  shutter  speed 

so  becomes  shorter  than  a  predetermined  shortest  time 
period,  the  flasher  light  unit  1  3  is  made  ready  to  emit 
light  and  it  is  prepared  to  provide  an  auxiliary  illumin- 
ation  during  the  immediately  following  imaging  oper- 
ation. 

55  The  imaging  operation  of  the  electronic  still  pic- 
ture  camera  is  started  by  the  trigger  switch  9  connect- 
ed  to  the  system  control  circuit  8.  Preferably,  the  trig- 
ger  switch  9  is  formed  by  one  of  a  two-stage  switch 
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combined  with  the  switch  52.  The  two-stage  switch  is 
operatively  associated  with  the  camera  release  but- 
ton  so  that  the  switch  52  is  closed  in  response  to  the 
first  half  depression  of  the  release  button  by  the  op- 
erator  and  the  trigger  switch  9  is  closed  in  response 
to  the  further  depression  of  the  release  button  by  the 
operator. 

When  the  trigger  switch  9  is  closed  at  the  start  of 
the  imaging  operation,  immediately  before  starting 
the  driving  of  the  imaging  device  3  by  the  drive  circuit 
7,  in  response  to  a  command  signal  from  the  system 
control  circuit  8  the  aperture  stop  drive  circuit  5  oper- 
ates  the  aperture  stop  position  fixing  mechanism  11 
so  that  the  aperture  stop  mechanism  2  is  mechanical- 
ly  fixed  in  the  controlled  opening  position. 

Then,  the  discharge  circuit  50  is  maintained  in  its 
non-operated  condition  by  a  command  signal  from 
the  system  control  circuit  8  and  then  the  first  power 
circuit  55  is  brought  into  operation.  When  this  occurs, 
the  power  is  supplied  to  the  imaging  device  3,  the 
drive  circuit  7  and  the  video  signal  processing  circuit 
6  and  the  imaging  device  3  is  driven  with  the  shutter 
time  determined  during  the  previously  mentioned 
auto-iris  operation. 

In  this  case,  as  mentioned  previously,  the  imag- 
ing  is  effected  by  causing  the  flash  light  unit  13  to  emit 
light  as  occasion  demands  so  that  the  video  output 
signal  generated  from  the  imaging  device  3  is  con- 
verted  to  a  given  signal  form  by  the  signal  processing 
circuit  6  and  it  is  then  sent  to  the  recording  unit  12, 
thereby  storing  it  as  a  record  of  a  single  picture  on  the 
recording  medium. 

It  is  to  be  noted  that  generally  in  an  imaging  de- 
vice  of  the  type  used  in  an  electronic  still  picture  cam- 
era,  the  overflow  drain  has  a  single  common  struc- 
ture  extending  all  over  the  whole  imaging  surface 
area  so  that  when  an  imaging  device  having  such 
overflow  drain  structure  is  used,  the  previously  men- 
tioned  light  quantity  measurement  brings  about  a 
measured  light  quantity  signal  corresponding  to  the 
average  value  of  the  light  quantity  on  the  whole  im- 
aging  surface. 

In  this  case,  there  is  the  danger  of  temporarily 
causing  any  defective  exposure,  partial  variations  in 
exposure  within  an  image  surface  due  to  a  rapid 
change  of  the  exposure  condition  or  any  other  cause. 
While  such  a  rapid  change  can  be  dealt  with  in  the 
case  of  the  measurement  and  shooting  of  successive 
pictures  in  time  such  as  moving  pictures  thus  permit- 
ting  the  use  of  the  average  value  light  quantity  of  the 
whole  picture  area,  the  taking  of  still  pictures  requires 
the  propriety  of  the  exposure  for  each  of  pictures  tak- 
en  and  the  previously  mentioned  exposure  control 
based  on  the  measurement  of  the  average  light  quan- 
tity  does  not  necessarily  ensure  the  proper  exposure 
preferable  for  the  taking  of  still  pictures. 

Thus,  in  the  electronic  still  picture  camera  ac- 
cording  to  the  present  embodiment,  after  the  video 

signal  generated  from  the  imaging  device  3  has  been 
processed  in  the  video  signal  processing  circuit  6,  be- 
fore  sending  a  video  output  signal  from  the  video  sig- 
nal  processing  circuit  6  to  the  recording  unit  12,  the 

5  magnitude  of  the  video  output  signal  is  discriminated 
by  the  video  level  detecting  circuit  1  0  so  that  when  the 
exposure  is  improper,  the  shutter  speed  is  corrected 
shutter  time. 

The  discrimination  of  the  video  output  by  the  vid- 
10  eo  level  detecting  circuit  10  is  such  that  the  discrim- 

ination  is  effected  by  comparing  the  magnitude  of  the 
video  output  signal  with  the  previously  stored  video 
signal  level  corresponding  to  the  proper  exposure 
condition.  In  this  case,  the  taking  of  a  still  picture  fre- 

15  quently  causes  a  desired  object  to  be  positioned  in 
the  central  portion  of  a  picture  area  and  therefore  it 
is  preferable  to  compare  and  discriminate  the  level  of 
the  video  output  signal  corresponding  to  the  central 
portion  of  the  picture  area. 

20  Fig.  2  is  a  circuit  diagram  showing  an  example  of 
a  detailed  construction  of  the  overflow  drain  photo- 
meter  amplifier  4  and  the  aperture  stop  drive  circuit 
5.  In  this  example,  the  imaging  device  comprises  an 
imaging  device  for  ordinary  television  and  its  over- 

25  flow  drain  has  only  one  current  output  port. 
With  this  circuitry,  in  the  light  quantity  measure- 

ment  condition  the  power  is  supplied  from  the  second 
power  circuit  58  to  only  positive  power  supply  lines 
Vcc1  and  Vcc2  and  a  negative  power  supply  line  VEE 

30  and  a  power  supply  line  Vcc3  is  at  OV. 
In  the  photometer  amplifier  4,  designated  as 

is  a  MOS  input  operational  amplifier  (hereinafter  re- 
ferred  to  as  an  OP  amplifier)  and  it  forms,  along  with 
a  resistor  etc.,  a  current-voltage  conversion  cir- 

35  cuit. 
Here,  while  the  overflow  drain  OFD  is  connected 

to  the  negative  input  of  the  OP  amplifier  so  that  the 
light  current  applied  from  the  OFD  to  the  negative  in- 
put  of  the  OP  amplifier  is  converted  to  a  voltage 

40  signal,  the  OP  amplifier  is  supplied  from  the  power 
supply  line  Vcc1  through  the  function  of  diodes  and 
D2  so  that  since  the  power  supply  line  Vcc1  is  0  volt, 
no  bias  voltage  is  applied  to  the  OFD  and  also  the 
dark  current  is  within  a  negligible  range,  thus  making 

45  it  possible  to  rapidly  and  accurately  measure  the  light 
quantity  of  the  incident  light  to  the  imaging  device  3. 

On  the  other  hand,  in  the  imaging  operating  con- 
dition  a  positive  voltage  is  supplied  to  the  positive 
power  supply  line  Vcc3  and  this  positive  voltage  is  usu- 

50  ally  higher  than  the  voltage  of  the  power  supply  line 
Vcc1.  Thus,  the  power  is  supplied  from  the  line  Vcc3 
side  to  the  OP  amplifier  through  the  function  of  the 
d  iodes  and  D2.  Also,  the  voltage  appl  ied  to  the  pos- 
itive  input  side  through  resistors  R2,  VRi  and  R3  is  ap- 

55  plied  as  a  bias  voltage  to  the  OFD  through  the  func- 
tion  of  the  OP  amplifier  and  therefore  a  blooming 
suppressing  effect  is  produced  on  the  OFD  of  the  im- 
aging  device  3. 

7 
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Since  a  higher  positive  voltage  than  the  Vcc2  is 
supplied  to  the  Vcc3  of  the  photometer  amplifier  4  in 
the  imaging  operating  condition,  a  voltage  limiter  14 
is  provided  in  the  first  stage  of  the  aperture  stop  drive 
circuit  5  so  that  any  excessively  high  voltage  output 
from  the  photometer  amplifier  4  is  prevented  from  be- 
ing  applied  to  the  part  of  the  aperture  stop  drive  circuit 
5  following  the  voltage  limiter  14. 

A  level  shift  amplifier  is  formed  by  an  OP  ampli- 
fier  U3,  resistors  Rq  to  R9,  etc.,  which  are  arranged  to 
follow  the  voltage  limiter  14,  so  that  in  response  to  a 
reference  voltage  Vref|  or  Vref2  selected  by  an  analog 
switch  SWi  the  measured  light  quantity  output  is  sub- 
jected  to  DC  voltage  shift  and  amplified  to  the  re- 
quired  degree  of  amplification.  The  selection  be- 
tween  the  reference  voltages  Vref|  and  Vref2  corre- 
sponds  to  the  selection  between  the  assumed  shutter 
times  and  in  this  case  the  number  of  the  assumed 
shutter  times  is  2. 

While  the  selection  between  the  assumed  shut- 
ter  speeds  may  be  effected  by  varying  the  gain  of  the 
OP  amplifier  U3,  to  do  so  results  in  a  change  of  the 
loop  gain  of  the  whole  control  system  and  therefore 
the  selection  is  effected  by  shifting  the  DC  voltage 
level  as  mentioned  above. 

Of  course,  the  number  of  the  assumed  shutter 
speeds  is  not  limited  to  2  and  also  the  selection  of  the 
desired  assumed  shuttertime  may  be  effected  by  any 
other  method. 

The  change-over  between  the  assumed  shutter 
times  is  effected  by  a  change-over  signal  b  from  the 
system  control  circuit  8.  Numeral  1  7  designates  a  lev- 
el  shifter  for  adjusting  in  level  the  change-over  signal 
b  and  the  control  signal  input  of  the  analog  switch 
SWi  to  one  another. 

The  output  of  the  OP  amplifier  U3  is  applied  to  an 
aperture  stop  control  circuit  through  an  analog  switch 
SW2.  The  aperture  stop  control  circuit  is  formed  by 
OP  amplifiers  U4  and  U5,  resistors  R14  to  R20,  etc.  The 
function  of  the  analog  switch  SW2  will  be  described 
later.  Numeral  16  designates  a  part  of  the  electric  cir- 
cuitry  of  the  ordinary  auto-iris  mechanism  and  it  is  of 
the  type  including  a  rotor  connected  to  the  aperture 
stop  blades,  its  driving  coil,  a  damping  coil,  etc.,  and 
thus  the  aperture  stop  is  stabilized  when  the  detec- 
tion  signal  of  the  OP  amplifier  U3  varying  in  response 
to  the  opening  and  closing  of  the  aperture  stop  be- 
comes  equal  to  a  reference  voltage  Vref3  through  the 
action  of  the  aperture  stop  control  circuit. 

Also,  even  if  either  one  of  the  reference  voltages 
Vrefi  and  Vref2  is  selected,  the  input  to  the  aperture 
stop  control  circuit  becomes  asymmetric  with  the  ref- 
erence  voltage  Vref3with  the  resulting  instabilization 
of  the  control  characteristics  and  voltage  limiting  di- 
odes  D3  to  D6  are  provided  to  prevent  it. 

While  the  analog  switch  SW2  is  connected  to  the 
output  side  of  the  OP  amplifier  U3  in  the  light  quantity 
measuring  condition,  when  an  aperture  stop  fixing 

command  signal  a  is  applied  from  the  system  control 
circuit  8  immediately  before  the  imaging  device  3  is 
brought  into  the  imaging  operating  condition  through 
the  shutter  operation,  the  analog  switch  SW2  is  con- 

5  nected  to  the  output  side  of  the  OP  amplifier  4  and 
this  prevents  any  abnormal  current  from  flowing  into 
the  driving  coil  of  the  aperture  stop  mechanism  16. 
Numeral  15  desigates  a  level  shifter  for  SW2  control 
signal  which  is  similar  to  the  level  shifter  17. 

10  Numeral  1  8  designates  an  aperture  stop  opening 
detecting  circuit  and  it  detects  the  open  condition  of 
the  aperture  stop  by  utilizing  the  fact  that  when  the 
aperture  stop  is  left  in  the  open  condition,  the  output 
of  the  OP  amplifier  U4  remains  to  be  a  high  voltage 

15  by  the  reference  value  Vref3  (in  fact,  it  assumes  a  val- 
ue  which  is  dependent  on  the  maximum  driving  cur- 
rent  of  the  OP  amplifier  4  and  the  impedance  of  the 
driving  coil).  In  the  aperture  stop  opening  detecting 
circuit  18,  a  circuit  including  an  OP  amplifier  U6,  re- 

20  sistors  R21  and  R22,  capacitors  C4  and  C5,  etc.,  forms 
a  low-pass  filter,  thereby  preventing  the  detecting  cir- 
cuit  1  8  from  operating  erroneously  due  to  a  transient 
response  of  the  aperture  stop  drive  circuit  5.  Also, 
while  this  circuit  generates  an  opening  detection  sig- 

25  nal  (low  active)  c,  this  output  c  is  generated  when  the 
output  of  the  OP  amplifier  4,  which  is  raised  to  the 
high  voltage  by  the  reference  value  Vref3,  is  continu- 
ously  generated  overa  given  time  by  an  integrator  cir- 
cuit  and  a  comparator  which  are  provided  by  an  OP 

30  amplifier  U7  and  in  this  way  the  fact  that  the  aperture 
stop  is  in  the  open  condition  is  detected  positively. 

The  thus  detected  opening  detection  signal  c  is 
applied  to  the  system  control  circuit  8  where  the  sig- 
nal  is  used  for  the  purpose  of  changing  the  assumed 

35  shutter  speeds. 
Fig.  3a  and  3b  show  a  specific  example  of  the 

aperture  stop  fixing  mechanism  11.  Numeral  26  des- 
ignates  a  drive  unit  for  the  aperture  stop  mechanism 
2  and  it  corresponds  to  the  element  designated  at  the 

40  numeral  16  in  the  circuit  diagram  of  Fig.  2.  Numeral 
27  designates  a  link  connected  to  the  drive  unit  26  and 
it  is  provided  with  two  pins  27a  and  27b.  The  pins  27a 
and  27b  are  respectively  guided  in  arcuated  openings 
20a  and  20b  of  a  support  member20  thus  allowing  the 

45  link  27  to  make  a  reciprocating  rotary  motion  within  a 
limited  range  of  rotational  angles. 

Numerals  21  and  22  designate  two  aperture  stop 
blades  respectively  having  aperture  openings  28a 
and  28b  and  also  they  are  respectively  provided  with 

so  elongated  holes  29a  and  29b  and  slotted  holes  24a 
and  24b.  The  aperture  stop  blades  21  and  22  are  slid- 
able  using  as  guides  for  pins  19a  and  19b  which  are 
projected  from  a  mounting  member  19  arranged  in 
fixed  relation  with  the  support  member  20  and  a 

55  plunger  shaft  25a  of  an  aperture  stop  fixing  solenoid 
plunger  unit  25.  The  aperture  stop  blades  21  and  22 
are  respectively  connected  to  the  pins  27a  and  27b  so 
that  they  are  slidingly  moved  in  relatively  opposite  di- 

8 
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rections  by  the  rotation  of  the  link  27  by  the  drive  unit 
26  and  the  size  of  the  opening  of  the  aperture  stop  is 
varied  in  correspondence  with  the  amount  of  relative 
movement. 

In  the  aperture  stop  mechanism  2,  while  the 
aperture  stop  blades  21  and  22  are  placed  in  the  con- 
trolled  positions  selected  to  provide  the  desired  aper- 
ture  stop  opening  for  the  proper  exposure  through  the 
feedback  control  by  the  aperture  stop  drive  circuit  5 
(Figs.  1  and  2),  in  order  to  mechanically  fixedly  hold 
the  aperture  stop  blades  21  and  22  in  these  controlled 
positions  prior  to  the  start  of  the  imaging  operation, 
the  solenoid  plunger  unit  25  is  provided  on  the  mount- 
ing  member  19  on  the  opposite  end  side  to  the  drive 
unit  26.  A  pair  of  spaced  parallel  collars  23a  and  23b 
are  provided  on  the  upper  end  portion  of  the  plunger 
shaft  25a  of  the  solenoid  plunger  unit  25.  In  the  light 
quantity  measuring  operating  condition,  the  coil  of 
the  solenoid  plunger  unit  25  is  deenergized  and  thus 
the  collar  23b  is  in  a  lifted  position  in  which  it  is  press- 
ed  against  the  member  19  by  a  compression  spring 
30.  When  the  imaging  operation  is  started,  the  coil  of 
the  solenoid  plunger  unit  25  is  energized  so  that  the 
plunger  shaft  25a  is  withdrawn  into  the  coil  against 
the  spring  30  and  the  other  collar  23a  fixed  to  the 
shaft  25a  firmly  holds  the  aperture  stop  plates  21  and 
22  between  it  and  the  upper  surface  of  the  mounting 
member  19.  Numeral  24  designates  a  cushion  mem- 
ber  such  as  a  felt  which  is  applied  to  the  lower  surface 
of  the  collar  23a  so  as  to  press  the  aperture  stop 
blades  21  and  22  without  any  deviation. 

Referring  now  to  Fig.  4,  there  is  illustrated  the 
construction  of  the  principal  part  of  the  imaging  de- 
vice  3  of  the  vertical  overflow  drain  structure  used  in 
the  present  embodiment.  In  the  Figure,  an  electrode 
41  A  is  formed  on  the  lower  surface  side  of  a  substrate 
41  made  of  an  n-type  silicon.  A  p-type  region  42  is 
formed  on  the  n-type  silicon  substrate  41  so  that  a 
photoelectric  charge  storage  layer  43  providing  pho- 
toelectric  conversion  photosensitive  picture  ele- 
ments  is  formed  above  a  p-layer  42a  in  the  p-region 
42  and  a  vertical  transfer  register  44  is  formed  above 
a  p-well  42b  in  the  p-region  42.  A  transfer  gate  48  is 
formed  between  the  photoelectric  charge  storage  lay- 
er  43  and  the  vertical  transfer  register  44  and  a  thin 
p-layer  40  is  formed  above  the  photoelectric  charge 
storage  layer  43  and  the  transfer  gate  48.  The  surface 
side  of  the  photoelectric  charge  storage  layer  43,  the 
vertical  transfer  register  44,  etc.,  is  covered  with  an 
insulator  layer  consisting  of  Si02  so  that  a  transfer 
register  electrode  45  is  formed  ata  position  above  the 
vertical  transfer  register  44  within  the  insulator  layer, 
and  also  a  light  shielding  layer  49  is  formed  on  the  top 
surface  so  as  to  cover  the  vertical  transfer  register  44 
and  the  transfer  gate  48. 

With  the  CCD  imaging  device  constructed  as  de- 
scribed  above,  in  the  imaging  operating  condition  a 
bias  voltage  is  applied  to  the  electrode  41A  on  the 

back  of  the  n-silicon  substrate  41  and  also  a  transfer- 
ring  drive  pulse  is  applied  to  the  transfer  register  elec- 
trode  45.  In  this  imaging  operating  condition  the  po- 
tential  distribution  becomes  as  shown  in  Fig.  5.  In 

5  other  words,  the  charges  produced  in  the  photoelec- 
tric  charge  storage  layer  43  under  the  application  of 
external  light  are  read  out  to  the  outside  by  the  trans- 
fer  register  44,  and  simultaneously  a  part  of  the  pro- 
duced  charges  which  is  higher  than  the  potential  of 

10  the  p-layer  42a  flows  into  the  n-silicon  substrate  41 
(overflow  drain)  at  a  bias  potential  Vsub. 

On  the  other  hand,  in  the  light  quantity  measuring 
operating  condition  the  application  of  the  drive  pulse 
to  the  vertical  transfer  register  44  is  stopped  and  also 

15  the  application  of  the  bias  voltage  to  the  n-silicon  sub- 
strate  41  is  stopped,  thus  bringing  the  imaging  device 
into  the  non-operated  condition.  The  charges  pro- 
duced  in  the  photoelectric  charge  storage  Iayer43  un- 
der  the  application  of  light  are  not  read  out  to  the  vert- 

20  ical  transfer  register  44  and  therefore  the  charges 
overflow  in  all  the  photosensitive  elements  in  the  light 
receiving  condition  or  the  photoelectric  charge  stor- 
age  Iayer43.  Thus,  the  resulting  photo  current  flowing 
into  the  overflow  drain  is  proportional  to  the  amount 

25  of  light  received  at  that  time. 
In  this  case,  however,  if  some  charges  remain  at 

any  of  the  electrodes  of  the  imaging  device  so  that 
even  a  very  small  bias  is  applied  to  the  electrode,  a 
dark  current  is  produced  at  the  depth  of  the  p-region 

30  42  and  it  flows  into  the  overflow  drain,  thus  making  it 
impossible  to  accurately  measure  only  the  very  small 
photo  current  flowing  out  from  the  photoelectric 
charge  storage  layer  43. 

The  discharge  circuit  50  (Fig.  1)  is  provided  for 
35  the  purpose  of  overcoming  this  deficiency.  If  any  re- 

maining  charges  stored  in  the  capacitance  portions  of 
the  circuits  connected  directly  to  the  electrodes  of  the 
imaging  device  3  are  rapidly  discharged  by  the  dis- 
charge  circuit  50  prior  to  the  light  quantity  measure- 

40  ment,  the  imaging  device  3  is  placed  in  a  completely 
stopped  condition  with  no  bias  voltage  being  applied. 
Fig.  6  shows  the  potential  distribution  in  such  non- 
biased  condition. 

In  Fig.  6,  symbol  EF  represents  the  Fermi  level  in 
45  the  equilibrium  condition  where  there  is  no  entry  of 

the  external  light.  In  the  light-shielded  condition,  the 
photoelectric  charge  storage  layer  43  is  empty  of 
charges  and  it  is  at  the  potential  level  I  in  Fig.  6.  When 
light  falls  externally  upon  the  photoelectric  charge 

so  storage  layer  43  in  this  condition,  the  resulting  charg- 
es  are  stored  up  to  the  higher  level  II  in  the  photoelec- 
tric  charge  storage  layer  43  and  any  further  continued 
production  of  charges  causes  the  charges  to  flow 
over  the  p-region  42  into  the  n-silicon  substrate  41  or 

55  the  overflow  drain  as  shown  by  the  broken  line.  If  the 
photo  current  flowing  into  the  overflow  drain  is  meas- 
ured  from  the  electrode  41A  in  this  condition,  the 
quantity  of  light  received  can  be  detected  accurately. 
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While  it  is  of  course  expected  that  the  charges  pro- 
duced  in  the  photoelectric  charge  storage  layer  43 
overflow  in  the  direction  of  the  vertical  transfer  reg- 
ister  44,  the  driving  for  the  transferring  operation  of 
the  register  44  is  also  completely  stopped  as  men- 
tioned  previously  and  therefore  the  charges  overflow- 
ing  toward  the  vertical  transfer  register  side  eventu- 
ally  overflow  into  the  overflow  drain. 

Specific  exemplary  circuit  constructions  of  the 
discharge  circuit  50  are  shown  in  Figs.  7a  and  7b.  Of 
these  circuit  constructions,  the  discharge  circuit  of 
Fig.  7a  is  one  adapted  for  discharging  a  capacitance 
component  C71  charged  to  a  positive  voltage,  and  the 
discharge  circuit  of  Fig.  7b  is  one  for  discharging  a  ca- 
pacitance  component  C72  charged  to  a  negative  vol- 
tage.  In  either  of  these  circuits,  a  transistor  is  used  as 
the  switching  element. 

Firstly,  in  the  discharge  circuit  of  Fig.  7aaground- 
ed-emitter  NPN  switching  transistor  Q71  is  connected 
in  parallel  with  the  capacitance  C71  with  respect  to  the 
positive  power  supply  (the  output  of  the  first  power  cir- 
cuit  55).  In  the  non-operated  condition  where  no  sig- 
nal  is  applied  to  an  input  terminal  IN,  for  receiving  a 
discharge  command  signal,  only  a  very  small  leak 
current  flows  in  the  emitter-collector  circuit  of  the 
transistor  Q71  and  the  charges  from  the  positive  pow- 
er  supply  are  stored  in  the  capacitance  C71.  When  the 
positive  power  supply  is  cut  off  prior  to  the  start  of  the 
light  quantity  measuring  operation  and  a  command 
signal  (high  signal)  of  a  higher  voltage  than  the  refer- 
ence  level  is  applied  to  the  input  IN,  from  the  system 
control  circuit  8,  the  collector-emitter  circuit  of  the 
transistor  Q71  is  rendered  conductive  and  the  charges 
stored  in  the  capacitance  C71  are  discharged  as  a  col- 
lector  current. 

On  the  other  hand,  the  discharge  circuit  of  Fig.  7b 
is  constructed  as  a  level  shift  circuit  utilizing  transis- 
tors.  A  PNP  switching  transistor  Q73  is  connected  in 
parallel  with  a  capacitance  C72  with  respect  to  the 
negative  power  supply  (the  output  of  the  first  power 
source  55)  and  the  potential  of  a  signal  applied  to  its 
base  can  be  dropped  to  a  desired  conduction  level 
through  level  shifting  PNP  transistor  Q72  and  NPN 
transistor  Q74  and  resistors  R73  to  R77.  The  emitter  of 
the  transistor  Q74  is  connected  to  the  negative  voltage 
output  terminal  of  the  second  power  circuit  58,  there- 
by  maintaining  it  at  a  constant  negative  potential  VEE. 

In  this  discharge  circuit,  the  application  of  a  high 
signal  to  an  input  IN2  from  the  system  control  circuit 
8  turns  on  the  level  shift  transistors  Q72  and  Q74  and 
the  turning-on  of  the  transistor  Q74  turns  on  the  tran- 
sistor  Q73.  As  a  result,  the  charges  stored  in  the  ca- 
pacitance  C72  are  discharged  as  a  collector  current  of 
the  transistor  Q73. 

While,  in  the  embodiment  described  in  connec- 
tion  with  Figs.  1  to  3,  the  aperture  stop  opening  de- 
tection  is  effected  only  with  respect  to  the  released 
conditions,  in  such  cases  the  selection  of  the  shutter 

times  allows  only  the  change-over  from  a  short- 
seconds  time  to  a  long-seconds  time  so  that  once  the 
long-seconds  time  has  been  set,  it  is  impossible  to  se- 
lect  the  short-seconds  shutter  speed.  While,  in  such 

5  cases,  there  will  be  no  problem  if  the  photographing 
is  limited  to  such  objects  involving  small  variations  of 
the  exposure  condition  in  time,  problems  will  be 
caused  when  successively  shooting  a  plurality  of  ob- 
jects  involving  considerable  variations  of  the  expos- 

10  ure  condition. 
In  order  to  overcome  such  problems,  it  is  neces- 

sary  to  detect  a  greater  number  of  subdivided  aper- 
ture  stop  openings.  Detecting  means  for  such  aper- 
ture  stop  openings  may  be  comprised  for  example  of 

15  an  angular  encoder  as  well  as  a  simple  circuit  adapted 
to  be  incorporated  in  the  camera  body  and  employing 
a  Hall  element  or  magnetic-resistance  element  for 
magnetically  detecting  the  angular  position  of  the  ro- 
tor  (or  the  link  27)  of  the  aperture  stop  mechanism 

20  drive  unit  26. 
Referring  now  to  Fig.  8,  there  is  illustrated  an  ex- 

ample  of  detecting  means  employing  a  Hall  element 
to  effect  the  aperture  stop  opening  (position)  detec- 
tion.  In  this  case,  a  Hall  element  31  is  provided  forde- 

25  tecting  the  rotational  angular  position  of  the  rotor  of 
the  aperture  stop  mechanism  (the  auto-iris  unit  16) 
driven  by  the  aperture  stop  drive  circuit  5.  The  Hall 
voltage  VH  generated  from  the  Hall  element  31  is  am- 
plified  by  a  differential  sense  amplifier  32  and  its  vol- 

30  tage  level  is  discriminated  by  a  level  discriminator  33. 
The  result  of  the  discrimination  is  sent  as  an  aperture 
stop  opening  detection  signal  to  the  system  control 
circuit  8  from  the  discriminator  33.  It  is  to  be  noted  that 
the  Hall  element  31  is  driven  with  a  constant  current. 

35  Referring  now  to  Fig.  9,  there  is  illustrated  an  ex- 
ample  of  a  control  diagram  for  effecting  the  change- 
over  from  one  shutter  time  to  another  in  accordance 
with  the  result  of  the  aperture  stop  opening  detection 
in  the  exposure  control.  This  example  shows  a  case 

40  in  which  four  different  opening  threshold  values  A0  to 
A3  including  the  opening  of  the  aperture  stop  are  set 
with  respect  to  the  aperture  stop  opening  detection 
values  and  three  different  shutter  times  T  ̂ T2and  T3 
are  set.  In  the  Figure,  the  abscissa  (shutter  speed  TV) 

45  represents  the  shutter  time  tending  to  become  short- 
er  (the  shutter  speed  tending  to  increase)  towerd  the 
right  side  and  the  ordinate  (aperture  stop  value  AV) 
represents  the  aperture  stop  opening  tending  to  de- 
crease  (the  aperture  stop  value  AV  tending  to  in- 

50  crease)  toward  the  upper  side.  Oblique  broken  lines 
E0  to  E6  show  some  equal  exposure  characteristic 
straight  lines  and  the  exposure  conditions  are  main- 
tained  in  the  equal  condition  on  the  same  character- 
istic  straight  line. 

55  In  the  exposure  control,  if,  for  example,  the  initial 
value  of  the  assumed  shutter  time  is  set  to  T2,  when 
the  auto-iris  operation  is  effected  by  the  aperture  stop 
drive  unit  so  that  the  aperture  stop  opening  is  stopped 

10 
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down  from  A3,  in  response  to  the  detection  signal  from 
the  aperture  stop  opening  detecting  unit  (Fig.  8)  the 
system  control  circuit  8  changes  over  the  auto-iris  op- 
eration  to  a  control  condition  where  the  shutter  time 
T3  is  selected  on  the  equal  exposure  straight  line  E4 
and  the  feedback  control  of  the  aperture  stop  is  ef- 
fected  again  from  for  example  the  condition  of  the 
aperture  stop  opening  A2  with  the  changed-over  shut- 
ter  time  T3.  On  the  contrary,  where  the  aperture  stop 
opening  is  opened  up  to  the  wide-open  condition  of 
A0,  in  response  to  the  detection  signal  from  the  aper- 
ture  stop  opening  detection  unit  (Fig.  8)  the  system 
control  circuit  8  changes  over  the  auto-iris  operation 
to  a  control  condition  where  the  shutter  time  is  se- 
lected  on  the  equal  exposure  straight  line  Ê   and  the 
feedback  control  of  the  aperture  stop  is  effected 
again  from  for  example  the  condition  of  the  aperture 
stop  opening  Â  with  the  changed-over  shutter  time 
TV  This  shutter  time  change-over  operation  is  provid- 
ed  with  a  hysteresis  from  the  control  point  of  view  so 
that  during  the  control  following  the  change-over  of 
the  shutter  time  from  for  example  T2  to  T3  on  the  equal 
exposure  straight  line  E4,  after  the  exposure  control 
has  been  restarted  from  the  aperture  stop  opening 
A2,  the  control  condition  is  not  changed  over  toward 
the  shutter  time  T2  on  the  equal  exposure  straight  line 
E4  even  if  the  aperture  stop  opening  again  becomes 
A2  and  the  change-over  from  the  shutter  time  T3  to  T2 
is  effected  on  the  equal  exposure  straight  line  E3  only 
when  the  aperture  stop  opening  becomes  Â  with  the 
shutter  time  T3.  Similarly,  even  during  the  control  fol- 
lowing  the  change-over  from  the  shutter  time  T2  to 
on  the  equal  exposure  straight  line  E  ̂ after  the  ex- 
posure  control  has  been  restarted  from  the  aperture 
stop  opening  A  ̂ the  control  condition  is  not  changed 
over  toward  the  shuttertime  T2  on  the  equal  exposure 
straight  line  Ê   even  the  aperture  stop  opening  again 
becomes  Â  and  the  change-over  from  the  shutter 
time  Ti  to  T2  is  effected  on  the  equal  exposure 
straight  line  E2  only  when  the  aperture  stop  opening 
becomes  A2  with  the  shutter  time  T  ̂ By  thus  provid- 
ing  the  control  characteristics  with  hysteresis,  the  ex- 
posure  condition  is  prevented  from  becoming  un- 
stable.  Also,  by  performing  the  exposure  control  com- 
bined  with  this  aperture  stop  control  unit  (so-called 
auto-iris),  the  exposure  itself  can  be  performed  ac- 
curately  even  if  the  required  aperture  stop  opening 
detection  information  for  the  execution  of  the  shutter 
time  change-over  is  somewhat  inaccurate  within  the 
hysteresis  range. 

Referring  now  to  Fig.  1  0,  there  is  illustrated  a  cir- 
cuit  diagram  showing  an  example  of  a  specific  con- 
struction  of  the  principal  part  of  the  video  level  detect- 
ing  circuit  10.  The  video  output  signal  (VIDEO)  gen- 
erated  from  the  video  signal  processing  circuit  6  (Fig. 
1  )  is  applied  to  a  clamp  circuit  34  in  the  video  level  de- 
tecting  circuit  10  and  the  level  of  its  dc  component  is 
clamped  at  a  reference  voltage  Vref5.  Of  the  output 

signal  from  the  clamp  circuit  34,  the  signal  portion 
corresponding  only  to  a  portion  of  the  picture  (usually 
including  the  central  portion  of  the  picture)  is  separat- 
ed  and  passed  at  the  same  level  by  a  window  circuit 

5  35  and  the  signal  corresponding  to  the  other  portion 
is  adjusted  to  a  level  equal  to  the  reference  voltage 
Vref5.  This  separation  of  the  signal  according  to  the 
position  within  the  picture  is  effected  by  applying  a 
window  signal  WIN  to  an  analog  switch  SW3  from  the 

10  system  control  circuit  8.  The  analog  switch  SW3  re- 
ceives  from  the  system  control  circuit  8  the  window 
signal  WIN  which  is  synchronized  with  the  reading  of 
the  video  signal  from  the  imaging  device  3  so  that  the 
analog  switch  SW3  is  opened  when  the  video  output 

15  signal  of  the  picture  central  portion,  which  is  to  be 
separated,  is  generated  from  the  video  signal  proc- 
essing  circuit  6  and  it  is  closed  in  other  circumstances 
thereby  holding  the  output  level  at  the  reference  vol- 
tage  Vref5.  An  integrating  circuit  36  for  integrating  the 

20  output  of  the  analog  switch  SW3  is  reset  in  response 
to  the  closing  of  another  analog  switch  SW4.  The  ana- 
log  switch  SW4  is  controlled  by  a  delayed  signal  from 
a  delay  circuit  38  which  delays  a  vertical  synchroniz- 
ing  pulse  VD  applied  from  the  system  control  circuit 

25  8.  When  the  analog  switch  SW4  is  open,  the  integrat- 
ing  circuit  36  integrates  the  video  output  signal  from 
the  window  circuit  35  and  therefore  the  output  from 
the  integrating  circuit  36  corresponds  to  the  magni- 
tude  of  the  video  output  signal  of  the  selected  portion 

30  of  the  picture  at  that  time.  Numeral  37  designates  a 
sample-and-hold  circuit  whereby  the  video  ouptut  sig- 
nal  integrated  by  the  integrating  circuit  36  is  sampled 
by  the  vertical  synchronizing  signal  VD  through  an 
analog  switch  SW5  thereby  generating  a  DC  voltage 

35  as  video  level  detection  information  for  one  picture.  In 
the  case  of  this  circuit  construction,  the  resetting  of 
the  integrating  circuit  36  must  be  effected  after  the 
sample-and-hold  operation  has  been  effected  satis- 
factorily.  The  output  signal  from  the  sample-and-hold 

40  circuit  37  is  compared  with  the  preliminarily  stored 
proper  exposure  information  within  the  system  con- 
trol  circuit  8  so  as  to  determine  whether  the  exposure 
is  proper. 

Where  such  video  level  detecting  circuit  is  used, 
45  when  an  improperly  exposed  picture  is  imaged  due 

for  example  to  a  rapid  change  in  the  exposure  condi- 
tion,  the  improper  exposure  is  detected  within  the 
system  control  circuit  8  in  accordance  with  the  output 
signal  from  the  video  level  detecting  circuit  10  and 

so  further  the  exposure  control  condition  is  corrected  to 
a  condition  corresponding  to  the  shutter  time  which 
should  be  proper  in  the  then  current  exposure  condi- 
tion,  thereby  performing  again  the  imaging  operation 
and  successively  producing  properly  exposed  pic- 

55  tures. 
While,  in  the  foregoing  description,  the  imaging 

device  for  ordinary  television  cameras  is  applied  to  an 
electric  still  picture  camera,  where  an  imaging  device 

11 
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having  an  overflow  drain  divided  into  a  plurality  of  re- 
gions  within  an  imaging  picture  is  used  for  still  picture 
imaging  purposes,  it  is  sufficient  to  separately  pro- 
vide  for  example  such  photometer  circuit  as  the  pho- 
tometer  circuit  4  of  Fig.  2  for  each  of  the  overflow 
drains  whereby  the  outputs  from  these  circuits  are 
mixed  with  suitable  mixing  ratios  to  generate  the  re- 
sulting  value  as  a  measured  light  quantity  output.  In 
this  case,  it  is  possible  to  obtain  the  accurate  expos- 
ure  suitable  for  a  still  picture  by  effecting  the  previ- 
ously  mentioned  aperture  stop  control  based  on  the 
measured  light  quantity  information  and  therefore 
there  is  no  need  to  correct  the  exposure  by  the  video 
level  detecting  circuit  10. 

Also,  in  this  case,  by  changing  the  mixing  ratio  in 
accordance  with  the  magnitude  of  the  output  of  each 
of  the  photometer  circuits,  it  is  possible  to  change  the 
exposure  condition  to  the  optimum  condition  in  accor- 
dance  with  the  condition  of  the  object.  Fig.  11  shows 
an  example  in  which  an  imaging  device  having  such 
an  overflow  drain  of  the  region  dividing  type  so  as  to 
select  the  mixing  ratio  of  each  measured  light  quantity 
output.  In  Fig.  11,  the  outputs  of  photometer  amplifi- 
ers  4a  to  4n  corresponding  to  the  measured  light 
quantity  signals  from  the  divided  overflow  drains  are 
each  applied  to  and  mixed  in  each  of  resistor  mixing 
circuits  39a  to  39n.  The  resistor  mixing  circuits  39a  to 
39n  are  different  in  signal  mixing  ratio  from  one  an- 
other  and  each  of  them  represents  one  of  the  several 
conditions  of  various  objects  which  are  classified  ex- 
perimentally. 

The  analog  outputs  from  the  photometer  amplifi- 
ers  4a  to  4n  are  converted  to  a  digital  signal  by  an  A/D 
converter  46  and  the  digital  signal  is  applied  to  a  con- 
trol  circuit  47  which  in  turn  generates  a  control  signal 
SEL  for  selecting  one  or  more  of  the  outputs  from  the 
mixing  circuits  39a  to  39n.  The  control  signal  SEL  is 
applied  to  a  multiplexer  60  so  that  the  multiplexer  60 
selects  for  example  one  of  the  outputs  from  the  mix- 
ing  circuits  39a  to  39n  in  accordance  with  the  content 
designated  by  the  control  signal  SEL  and  the  selected 
mixing  circuit  output  is  supplied  as  a  control  signal  to 
the  aperture  stop  drive  circuit  5  (  Fig.  1  ). 

By  performing  such  control,  the  exposure  condi- 
tion  is  controlled  under  the  exposure  condition  suited 
for  a  still  picture  or  under  the  exposure  condition  de- 
sired  by  the  photographer. 

Claims 

1.  A  still  picture  imaging  apparatus  including  a  CCD 
imaging  device  having  an  overflow  drain,  photo- 
meter  means  for  measuring  a  photo  current  flow- 
ing  into  the  overflow  drain  of  said  imaging  device, 
aperture  stop  means  for  controlling  the  quantity 
of  light  incident  to  said  imaging  device,  and  com- 
mand  means  for  generating  a  command  signal  to 

start  an  imaging  operation  of  said  imaging  device 
whereby,  when  the  operation  of  said  imaging  de- 
vice  is  stopped,  said  measurement  of  light  quan- 
tity  by  said  photometer  means  is  effected,  and 

5  then  said  imaging  operation  of  said  imaging  de- 
vice  is  started  in  response  to  the  command  signal 
from  said  command  means, 

aperture  stop  control  means  for  feedback- 
controlling  said  aperture  stop  means  in  accor- 

10  dance  with  a  measured  light  quantity  signal  gen- 
erated  from  said  photometer  means  in  such  a 
manner  that  said  measured  light  quantity  signal 
becomes  equal  to  a  reference  value  representing 
an  incident  light  quantity  which  provides  a  proper 

15  exposure  when  said  imaging  device  is  exposed  to 
incident  light  over  a  predetermined  shutter  time; 

aperture  stop  fixing  means  for  mechani- 
cally  fixing  an  aperture  stop  opening  of  said  aper- 
ture  stop  means  controlled  by  said  aperture  stop 

20  control  means  immediately  before  said  imaging 
device  starts  the  imaging  operation  in  accor- 
dance  with  the  command  signal  from  said  com- 
mand  means;  and 

output  control  means  for  outputting  from 
25  said  imaging  device  a  video  output  signal  imaged 

with  said  predetermined  shutter  time  after  said 
aperture  stop  opening  has  been  fixed. 

2.  A  still  picture  imaging  device  according  to  claim 
30  1  ,  further  comprising  discharge  means  for  forci- 

bly  discharging  charges  stored  in  capacitance 
portions  of  circuits  connected  to  said  imaging  de- 
vice  when  the  imaging  operation  of  said  imaging 
device  is  stopped. 

35 
3.  A  still  picture  imaging  device  according  to  claim 

1  ,  further  comprising  aperture  stop  opening  de- 
tecting  means  for  detecting  an  aperture  stop 
opening  of  said  aperture  stop  means,  wherein 

40  said  aperture  stop  control  means  is  provided  with 
a  plurality  of  predetermined  light  quantity  refer- 
ence  values  each  corresponding  to  an  incident 
light  quantity  which  provides  a  proper  exposure 
when  said  imaging  device  is  exposed  to  incident 

45  light  over  one  of  a  plurality  of  predetermined  shut- 
ter  times,  wherein  said  aperture  stop  control 
means  includes  selecting  means  for  changing 
over  said  shutter  times  from  one  of  said  plurality 
of  predetermined  shutter  times  to  another  one  of 

so  said  plurality  of  predetermined  shutter  times  in 
accordance  with  an  output  of  said  aperture  stop 
opening  detecting  means  when  said  aperture 
stop  control  means  adjusts  the  opening  of  said 
aperture  stop  means  so  as  to  satisfy  one  of  said 

55  plurality  of  light  quantity  reference  values  select- 
ed  in  correspondence  to  said  one  of  said  plurality 
of  predetermined  shutter  times,  wherein  said 
aperture  stop  means  is  adapted  such  that  when 

12 
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said  aperture  stop  opening  detecting  means  gen- 
erates  an  output  the  aperture  stop  opening  of 
said  aperture  stop  means  is  controlled  in  such  a 
manner  that  said  measured  light  quantity  signal 
corresponds  to  newly  selected  one  of  said  light 
quantity  reference  values  which  provides  a  prop- 
er  exposure  with  newly  changed-over  predeter- 
mined  shutter  time,  and  wherein  said  output  con- 
trol  means  is  adapted  to  perform  an  operation  of 
outputting  from  said  imaging  device  a  video  out- 
put  signal  imaged  with  said  newly  changed-over 
predetermined  shutter  time. 

4.  A  still  picture  imaging  device  according  to  claim 
1,  further  comprising  signal  level  detecting 
means  for  detecting  from  said  video  output  signal 
the  magnitude  of  a  video  output  signal  corre- 
sponding  to  at  least  part  of  an  imaged  picture, 
and  shutter  time  correcting  means  whereby  said 
shutter  time  is  used  as  such  when  a  detected  val- 
ue  of  said  signal  level  detecting  means  is  within 
a  predetermined  proper  exposure  range  and  said 
shutter  time  is  corrected  to  bring  said  detected 
value  into  said  proper  exposure  range  when  said 
detected  value  is  beyond  said  proper  exposure 
range,  and  wherein  said  output  control  means  is 
adapted  to  output  from  said  imaging  device  a  vid- 
eo  output  signal  imaged  with  said  corrected  shut- 
ter  time. 

Patentanspruche 

1.  Anordnung  zurAufnahme  von  Stehbildern  mitei- 
ner  einen  Uberlauf-Drain  aufweisenden  CCD- 
Abbildungsvorrichtung,  einem  Photometermittel 
zur  Messung  eines  in  den  Uberlauf-Drain  der  be- 
sagten  Abbildungsvorrichtung  flielienden  Photo- 
stroms,  einem  Aperturbegrenzungsmittel  zur 
Steuerung  der  in  die  besagte  Abbildungsvorrich- 
tung  einfallenden  Lichtmenge  und  einem  Be- 
fehlsmittel  zur  Erzeugung  eines  Befehlssignals 
zur  Auslosung  eines  Abbildungsvorgangs  an  der 
besagten  Abbildungsvorrichtung,  wobei,  wenn 
der  Betrieb  der  besagten  Abbildungsvorrichtung 
angehalten  wird,  von  dem  besagten  Photometer- 
mittel  die  besagte  Messung  der  Lichtmenge 
durchgefuhrt  wird  und  dann  der  besagte  Abbil- 
dungsvorgang  an  der  besagten  Abbildungsvor- 
richtung  in  Reaktion  auf  das  von  dem  besagten 
Befehlsmittel  ausgehenden  Befehlssignal  ausge- 
lost  wird,  und  mit  einem  Aperturbegrenzungs- 
steuermittel  zur  Ruckkopplungssteuerung  des 
besagten  Aperturbegrenzungsmittels  in  Uberein- 
stimmung  mit  einem  von  dem  besagten  Photo- 
metermittel  erzeugten  Signal  fur  eine  gemesse- 
ne  Lichtmenge  derart,  dali  das  besagte  Signal  fur 
eine  gemessene  Lichtmenge  gleich  einem  Be- 

zugswert  wird,  welcher  eine  einfallende  Licht- 
menge  reprasentiert,  die  eine  korrekte  Belich- 
tung  erzeugt,  wenn  die  besagte  Abbildungsvor- 
richtung  dem  einfallenden  Licht  wahrend  einer 

5  vorgegebenen  Verschlulizeit  ausgesetzt  wird; 
sowie  mit  einem  Aperturbegrenzungsfixierungs- 
mittel  zurmechanischen  Fixierung  einer  Apertur- 
begrenzungsoffnung  des  besagten  Aperturbe- 
grenzungsmittels,  die  durch  das  besagte  Aper- 

10  turbegrenzungssteuermittel  angesteuertwird  un- 
mittelbar  bevor  die  besagte  Abbildungsvorrich- 
tung  mit  dem  Abbildungsvorgang  in  Ubereinstim- 
mung  mit  dem  Befehlssignal  des  besagten  Be- 
fehlsmittels  beginnt;  und  mit  einem  Ausgangssi- 

15  gnalsteuermittel  zur  Abgabe  eines  Videoaus- 
gangssignals  von  der  besagten  Abbildungsvor- 
richtung,  das,  nachdemdieAperturbegrenzungs- 
offnung  f  ixiert  wurde,  mit  der  besagten  vorgege- 
benen  Verschlulizeit  aufgenommen  worden  ist. 

20 
2.  Anordnung  zurAufnahme  von  Stehbildern  nach 

Anspruch  1,  die  weiterhin  ein  Entladungsmittel 
aufweist  zur  zwangslaufigen  Abfuhrung  von  in 
kapazitiven  Teilen  der  mit  der  besagten  Abbil- 

25  dungsvorrichtung  verbundenen  Schaltkreisen 
gespeicherten  Ladungen,  wenn  der  Abbildungs- 
vorgang  der  besagten  Abbildungsvorrichtung  an- 
gehalten  wird. 

30  3.  Anordnung  zurAufnahme  von  Stehbildern  nach  An- 
spruch  1,  die  weiterhin  ein  Aperturbegrenzungs- 
offnungs-Erfassungsmittel  zur  Erfassung  einer 
Aperturbegrenzungsoffnung  des  besagten  Aper- 
turbegrenzungsmittels  aufweist,  wobei  das  be- 

35  sagte  Aperturbegrenzungssteuermittel  mit  einer 
Mehrzahl  von  vorgegebenen  Lichtmengenbe- 
zugswerten  versehen  ist,  von  denen  jeder  einer 
einfallenden  Lichtmenge  entspricht,  die  eine  kor- 
rekte  Belichtung  erzeugt,  wenn  die  besagte  Ab- 

40  bildungsvorrichtung  dem  einfallenden  Licht  mit 
einer  aus  einer  Mehrzahl  vorgegebener  Ver- 
schlulizeiten  ausgesetzt  wird,  wobei  das  besagte 
Aperturbegrenzungssteuermittel  ein  Auswahl- 
mittel  aufweist  zur  Anderung  einer  der  besagten 

45  Verschlulizeiten  aus  der  besagten  Mehrzahl  vor- 
gegebener  Verschlulizeiten  in  eine  andere  aus  der 
besagten  Mehrzahl  von  vorgegebenen  Verschluli- 
zeiten,  in  Ubereinstimmung  mit  einem  Ausgangssi- 
gnal  der  besagten  Aperturbegrenzungsoffnungs- 

50  Erfassungsmittel,  wenn  das  besagte  Aperturbe- 
grenzungssteuermittel  die  Offnung  des  besagten 
Aperturbegrenzungsmittels  derart  einstellt,  dali 
einer  aus  der  besagten  Mehrzahl  von  Lichtmen- 
genbezugswerten  entsprechend  einer  aus  der 

55  besagten  Mehrzahl  von  vorgegebenen  Ver- 
schlulizeiten  in  geeigneter  Weise  ausgewahlt 
wird,  wobei  das  besagte  Aperturbegrenzungs- 
mittel  so  ausgebildet  ist,  dali,  wenn  das  besagte 

13 
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Aperturbegrenzungsoffnungs-Erfassungsmittel 
ein  Ausgangssignal  erzeugt,  die  Aperturbegren- 
zungsoffnung  des  besagten  Aperturbegren- 
zungsmittels  derart  gesteuert  wird,  dali  das  be- 
sagte  Signal  fur  die  gemessene  Lichtmenge  ei-  5 
nem  neu  ausgewahlten  Wert  aus  den  besagten 
Lichtmengenbezugswerten  entspricht,  der  eine 
korrekte  Belichtung  mit  neuer  verandertervorge- 
gebener  Verschlulizeit  erzeugt,  und  wobei  das 
besagte  Ausgangssignalsteuermittel  so  ausge-  w 
bildet  ist,  dali  es  an  der  besagten  Abbildungsvor- 
richtung  einen  Abgabevorgang  fur  ein  Videoaus- 
gangssignal  auslost,  welches  mit  der  besagten 
neu  veranderten  vorgegebenen  Verschlulizeit 
aufgenommen  worden  ist.  15 

4.  Anordnung  zur  Aufnahme  von  Stehbildern  nach 
Anspruch  1,  die  weiterhin  ein  Signalpegelerfas- 
sungsmittel  aufweist  zur  Erfassung  der  Grolie  ei- 
nes  Videoausgangssignals  aus  dem  Videoaus-  20 
gangssignal,  welches  mindestens  einem  Teil  ei- 
nes  aufgenommenen  Bildes  entspricht,  und  ein 
Verschlulizeitkorrekturmittel,  wobei  die  besagte 
Verschlulizeit  als  solche  verwendet  wird,  wenn 
ein  erfaliter  Wert  des  besagten  Signalpegeler-  25 
fassungsmittels  innerhalb  eines  vorgegebenen 
korrekten  Belichtungsbereiches  liegt,  und  die  be- 
sagte  Verschlulizeit  korregiert  wird,  urn  den  be- 
sagten  erfaliten  Wert  in  den  besagten  korrekten 
Belichtungsbereich  zu  bringen,  wenn  der  besag-  30 
te  erfalite  Wert  aulierhalb  des  besagten  korrek- 
ten  Belichtungsbereiches  liegt,  und  wobei  das 
besagte  Ausgangssignalsteuermittel  so  ausge- 
bildet  ist,  dali  es  aus  der  besagten  Abbildungs- 
vorrichtung  ein  mit  der  besagten  korregierten  35 
Verschlulizeit  aufgenommenes  Videoausgangs- 
signal  abgibt. 

Revendications  40 

1.  Undispositif  d'imageried'image  immobile,  qui  in- 
clut  un  dispositif  d'imagerie  CCD  a  drain  de  de- 
bordement,  un  moyen  de  photometre  pourmesu- 
rer  un  courant  photo-electrique  passant  dans  le  45 
drain  dedebordement  dudit  dispositif  d'imagerie, 
un  moyen  d'arret  d'ouverture  pour  controler  la 
quantite  de  lumiere  incidente  sur  ledit  dispositif 
d'imagerie,  et  un  moyen  d'ordre  pour  engendrer 
un  signal  d'ordre  de  lancement  d'une  operation  50 
d'imagerie  dud  it  dispositif  d'imagerie  dans  lequel 
ladite  mesure  de  quantite  de  lumiere  incidente 
par  ledit  moyen  de  photometre  est  effectuee  lors- 
que  I'operation  dudit  dispositif  d'imagerie  est 
arretee,  et  ladite  operation  d'imagerie  dudit  dis-  55 
positif  d'imagerie  est  ensuite  lancee  en  reponse 
audit  signal  d'ordre  qui  vient  dudit  moyen  d'ordre, 

un  moyen  de  controle  d'arret  d'ouverture 

destine  a  controler  par  retroaction  ledit  moyen 
d'arret  d'ouverture,  conformement  a  un  signal  de 
quantite  de  lumiere  mesuree  venant  dudit  moyen 
de  photometre,  de  facon  que  le  signal  de  quantite 
de  lumiere  mesuree  devienne  egal  a  une  valeur 
de  reference  representant  une  quantite  de  lumie- 
re  incidente  qui  realise  une  exposition  appropriee 
lorsque  ledit  dispositif  d'imagerie  est  expose  a 
une  lumiere  incidente  pendant  un  temps  d'obtu- 
ration  predetermine  ; 

un  moyen  de  fixation  de  I'arret  d'ouverture 
pour  fixer  mecaniquement  une  ouverture  de 
I'arret  d'ouverture  dudit  moyen  d'arret  d'ouvertu- 
re,  controle  par  ledit  moyen  de  controle  de  I'arret 
d'ouverture,  immediatement  avant  que  ledit  dis- 
positif  d'imagerie  ne  lance  I'operation  d'imagerie 
conformement  au  signal  d'ordre  dudit  moyen 
d'ordre  ;  et 

un  moyen  de  controle  de  sortie  poursortir 
dudit  dispositif  d'imagerie,  lorsque  I'ouverture 
dudit  arret  de  diaphragme  a  ete  f  ixee,  un  signal 
de  sortie  video  dont  I'image  est  formee  selon  ledit 
temps  d'obturation  predetermine. 

2.  Un  dispositif  d'imagerie  d'image  immobile  selon 
la  revendication  1,  qui  comprend  en  outre  un 
moyen  de  decharge  pour  decharger  a  force,  lors- 
que  I'operation  d'imagerie  dudit  dispositif  d'ima- 
gerie  est  arretee,  des  charges  emmagasinees 
dans  des  parties  de  capacite  de  circuits  relies  au- 
dit  dispositif  d'imagerie. 

3.  Un  dispositif  d'imagerie  d'image  immobile  selon 
la  revendication  1,  qui  comprend  en  outre  un 
moyen  de  detection  d'ouverture  d'arret  d'ouver- 
ture  pour  detecter  une  ouverture  d'arret  d'ouver- 
ture  dudit  moyen  d'arret  d'ouverture,  dans  lequel 
ledit  moyen  de  controle  d'arret  d'ouverture  est 
pourvu  d'une  pluralite  de  valeurs  de  reference  de 
quantite  de  lumiere  predeterminees  qui  corres- 
pondent  chacune  a  une  quantite  de  lumiere  inci- 
dente  qui  realise  une  exposition  appropriee 
quand  ledit  dispositif  d'imagerie  est  expose  a  une 
lumiere  incidente  pendant  I'un  des  temps  de  ladi- 
te  pluralite  de  temps  d'obturation  predetermines, 
dans  lequel  ledit  moyen  de  controle  d'arret  d'ou- 
verture  inclut  un  moyen  de  selection  pour  modi- 
fier  lesdits  temps  d'obturation  depuis  I'un  des 
temps  de  ladite  pluralite  de  temps  d'obturation 
predetermines  a  un  autre  temps  des  temps  de  la 
pluralite  de  temps  d'obturation  predetermines  en 
fonction  d'une  sortie  dudit  moyen  de  detection 
d'ouverture  d'arret  d'ouverture  lorsque  ledit 
moyen  de  controle  d'arret  d'ouverture  ajuste  I'ou- 
verture  dudit  moyen  d'arret  d'ouverture  de  facon 
a  satisfaire  a  I'une  de  ladite  pluralite  de  valeurs  de 
reference  de  quantite  de  lumiere,  choisie  en 
correspondance  avec  un  des  temps  de  ladite  plu- 
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ralite  des  temps  d'obturation  predetermines, 
dans  lequel  ledit  moyen  d'arret  d'ouverture  est 
adapte  en  sorte  que  lorsque  ledit  moyen  de  de- 
tection  d'ouverture  d'arret  d'ouverture  engendre 
une  sortie,  I'ouverture  d'arret  d'ouverture  dudit  5 
moyen  d'arret  d'ouverture  soit  reglee  pour  que  le- 
dit  signal  de  quantite  de  lumiere  mesuree  corres- 
ponde  a  ladite  valeur  nouvellement  choisie,  parmi 
lesdites  valeurs  de  reference  de  quantite  de  lu- 
miere,  qui  realise  une  exposition  appropriee  pour  10 
le  temps  d'obturation  predetermine  nouvellement 
modifie,  et  dans  lequel  ledit  moyen  de  controle 
de  sortie  est  apte  a  executer  une  operation  de 
sortie,  depuis  ledit  dispositif  d'imagerie,  d'un  si- 
gnal  video  de  sortie  dont  I'image  est  formee  selon  15 
ledit  temps  d'obturation  predetermine  nouvelle- 
ment  modifie. 

4.  Un  dispositif  d'imagerie  de  representations  fixes 
selon  la  revendication  1  ,  comprenant  en  outre  un  20 
moyen  de  detection  de  niveau  de  signal  pour  de- 
tecter,  a  partir  dudit  signal  de  sortie  video,  I'am- 
plitude  d'un  signal  de  sortie  video  correspondant 
a  au  moins  une  partie  d'une  image  imagee,  et  un 
moyen  de  correction  de  temps  d'obturation,  en  25 
sorte  que  ledit  temps  d'obturation  est  utilise  tel 
qu'il  est  lorsqu'une  valeur  detectee  dudit  moyen 
de  detection  de  niveau  de  signal  est  a  I'interieur 
d'une  plage  d'exposition  appropriee  predetermi- 
nee  et  ledit  temps  d'obturation  est  corrige  de  ma-  30 
niere  a  amener  ladite  valeur  detectee  dans  ladite 
plage  d'exposition  appropriee  lorsque  ladite  va- 
leur  detectee  est  au  dela  de  ladite  plage  d'expo- 
sition  appropriee,  et  dans  lequel  ledit  moyen  de 
reglage  de  sortie  est  apte  a  sortir,  depuis  ledit  dis-  35 
positif  d'imagerie,  un  signal  video  de  sortie  dont 
I'image  est  formee  selon  ledit  temps  corrige  d'ob- 
turateur. 
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