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Description 

The  present  invention  relates  to  a  photoelectric  converting  apparatus  having  accumulating  means  for 
accumulating  a  signal  from  a  photoelectric  converting  device  and,  more  particularly,  to  a  photoelectric 

5  converting  apparatus  which  intends  to  eliminate  a  variation  in  dark  signal  and  to  eliminate  unnecessary 
components  such  as  drive  noises  and  the  like. 

Fig.  1  is  a  schematic  arrangement  diagram  showing  an  exmaple  of  a  conventional  photoelectric 
converting  apparatus. 

In  the  diagram,  readout  signals  from  photo  sensors  Si  to  Sn  are  accumulated  into  accumulating 
io  capacitors  Ci  to  Cn.  When  transistors  Qh1  to  Qhn  are  sequentially  turned  on  in  accordance  with  an  operating 

timing  of  a  scan  circuit  101,  the  readout  signals  are  successively  transmitted  onto  an  output  line  102  and 
are  output  to  the  outside  through  an  amplifier  103. 

However,  such  a  conventional  apparatus  has  a  problem  such  that  the  unnecessary  components  such  as 
dark  signals,  drive  noises,  and  the  like  of  the  photo  sensors  are  included  in  the  readout  signal  and  the 

75  readout  signal  is  output  in  this  state.  The  drive  noises  are  the  noises  which  are  generated  when  the  signals 
are  read  out  by  driving  the  photo  sensors.  The  drive  noises  denote  the  noises  which  are  caused  due  to  a 
variation  in  device  shape  or  the  like  upon  manufacturing  and  the  smears  or  the  like  which  depend  on  an 
amount  of  light  irradiation  due  to  a  separation  of  the  device  or  the  like. 

On  the  other  hand,  the  dark  signal  denotes  the  dark  current  of  the  photo  sensor.  A  variation  in  the  dark 
20  signal  largely  depends  on  the  accumulating  time  of  the  photo  sensor  and  the  temperature. 

Those  unnecessary  signals  such  as  drive  noises,  dark  signals,  and  the  like  cause  a  problem  particularly 
when  an  image  is  picked  up  under  the  condition  of  a  low  illuminance.  In  the  low-illuminance  image  pickup 
mode,  the  information  signal  level  by  the  image  pickup  operation  decreases,  so  that  the  S/N  ratio  is 
eventually  reduced  and  the  picture  quality  is  deteriorated.  Therefore,  in  order  to  improve  the  picture  quality, 

25  those  unnecessary  signals  need  to  be  reduced. 
However,  as  mentioned  above,  since  the  dark  signals  largely  depend  on  the  temperature  and 

accumulating  time  and  the  drive  noises  hardly  depend  on  them,  in  order  to  remove  these  unnecessary 
signals,  it  is  necessary  to  separate  both  of  those  signals  and  to  independently  determine  correction 
coefficients.  For  this  purpose,  a  number  of  memories  are  needed.  Consequently,  there  occur  problems  of 

30  the  complication  of  the  signal  processes,  increase  in  costs,  and  enlargement  of  the  image  pickup  apparatus. 
EP-A-0232593  discloses  a  photosensor  arrangement  in  which  a  dark  current  signal  and  a  light  signal 

are  stored  on  respective  capacitors  connected  to  respective  parallel  output  lines,  so  that  an  output  circuit 
receives  both  signals.  In  one  embodiment  the  output  circuit  comprises  a  differential  amplifier  having  one 
input  connected  to  the  output  line  for  the  dark  current  signal  and  the  other  input  connected  to  the  output 

35  line  for  the  light  signal. 
EP-A-0260954  was  published  on  23  March  1988,  after  the  first  priority  dated  claimed  by  the  present 

application  and  before  the  second  priority  date  claimed  by  the  present  application.  EP-A-0260954  discloses 
a  photosensor  arrangement  in  which  a  light  signal  and  a  drive  noise  signal  are  stored  on  respective 
capacitors  and  are  output  in  turn  to  a  difference  processing  circuit.  The  signals  are  amplified  in  the 

40  difference  processing  circuit  and  the  amplified  signals  are  applied  to  the  input  side  of  a  capacitor.  While  the 
amplified  noise  signal  is  applied,  the  output  side  of  the  capacitor  is  grounded,  and  then  the  amplified  light 
signal  is  applied  while  the  output  side  of  the  capacitor  floats,  so  that  the  capacitor  outputs  the  difference 
between  the  amplified  signals. 

According  to  the  present  invention  there  is  provided  photoelectric  converting  apparatus  as  set  out  in 
45  claim  1  .  The  remaining  claims  set  out  optional  features. 

Embodiments  of  the  present  invention,  given  by  way  of  non-limiting  example,  will  now  be  described 
with  reference  to  the  accompanying  drawings. 

Fig.  1  is  a  schematic  arrangement  diagram  showing  an  example  of  a  conventional  photoelectric 
converting  apparatus; 

50  Fig.  2A  is  a  circuit  diagram  for  explaining  a  fundamental  arrangement  of  the  first  embodiment  of  a 
photoelectric  converting  apparatus  according  to  the  present  invention; 
Fig.  2B  is  a  timing  chart  for  explaining  the  operation  of  the  circuit  shown  in  Fig.  2A; 
Figs.  3A  and  3B  are  connecting  diagrams  of  capacitors  for  explaining  the  operation  of  the  circuit  shown 
in  Fig.  2A; 

55  Fig.  4  is  a  circuit  diagram  of  the  embodiment; 
Fig.  5  is  a  timing  chart  for  explaining  the  operation  of  the  embodiment; 
Fig.  6  is  a  schematic  circuit  diagram  showing  a  fundamental  arrangement  of  the  second  embodiment  of 
a  photoelectric  converting  apparatus  according  to  the  invention; 
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Figs.  7  and  8  are  timing  charts  showing  the  first  and  second  examples  of  the  practical  operations  of  the 
photoelectric  converting  apparatuses  in  the  second  and  third  embodiments  of  the  present  inventions; 
Fig.  9  is  a  schematic  circuit  diagram  showing  a  fundamental  arrangement  of  the  third  embodiment  of  the 
invention; 

5  Fig.  10  is  a  schematic  circuit  diagram  of  another  embodiment  of  a  solid-state  image  pickup  apparatus 
according  to  the  invention; 
Fig.  11  is  a  timing  chart  for  explaining  the  operation  of  the  embodiment  shown  in  Fig.  10; 
Fig.  12  is  a  schematic  circuit  diagram  of  an  example  of  a  scan  circuit  for  use  in  the  invention; 
Fig.  13  is  a  timing  chart  for  explaining  the  operation  of  the  scan  circuit  shown  in  Fig.  12; 

io  Fig.  14A  is  a  timing  chart  for  explaining  the  lump  resetting  operation  in  this  example; 
Fig.  14B  is  a  timing  chart  for  explaining  the  lump  high-level  setting  operation;  and 
Fig.  15  is  a  schematic  arrangement  diagram  of  an  example  of  an  image  pickup  system  using  a  two- 
dimensional  image  pickup  appratus. 

Fig.  2A  is  a  circuit  diagram  for  explaining  a  fundamental  arrangement  of  the  first  embodiment  of  a 
is  photoelectric  converting  apparatus  according  to  the  present  invention. 

In  Fig.  2A,  an  emitter  electrode  of  a  photoelectric  converting  cell  S  is  connected  to  a  vertical  line  VL 
and  grounded  through  a  transistor  Qr.  The  vertical  line  VL  is  connected  to  the  accumulating  capacitors  Ci 
and  C2  through  the  transistor  Q1  .  The  capacitor  C1  is  further  grounded  through  the  transistor  Q2.  A 
horizontal  output  line  HL  is  connected  through  a  transistor  Qh  to  a  node  of  the  capacitor  C1  and  transistor 

20  Q.2. 
On  one  hand,  a  pulse  <£i  is  applied  to  a  gate  electrode  of  the  transistor  Q1  .  A  pulse  §2  is  applied  to  a 

gate  electrode  of  the  transistor  Q2.  A  pulse  <f>,  is  further  applied  to  a  gate  electrode  of  the  transistor  Qr.  A 
pulse  <t>d  to  read  out  and  to  refresh  drive  is  applied  to  a  capacitor  electrode  of  the  photoelectric  converting 
cell  S.  On  the  other  hand,  a  pulse  4>h  is  applied  to  a  gate  electrode  of  the  transistor  Qh. 

25  Since  the  photoelectric  converting  cell  S  has  been  described  in  detail  in  Japanese  Laid-Open  Patent 
Gazette  No.  60-12759,  which  has  already  been  filed  by  the  applicant  of  the  present  invention,  its  description 
is  omitted  here. 

The  operation  will  now  be  described. 
Fig.  2B  is  a  timing  chart  for  explaining  the  operation  of  the  circuit  shown  in  Fig.  2A. 

30  First,  the  transistors  Q1  ,  Q2,  and  Qr  are  first  turned  on  by  setting  the  pulses  <£i  ,  $2,  and  <f>,  to  the  high 
level  for  a  time  interval  from  ti  to  fc,  thereby  clearing  the  capacitors  C1  and  C2  (for  a  period  of  time  T1). 

Next,  the  transistors  Q1  and  Q2  are  turned  on  by  setting  the  pulses  <£i  and  §2  to  the  high  level  for  a 
time  interval  from  t3  to  U  and  at  the  same  time,  a  high  level  pulse  <£d  is  applied  to  the  capacitor  electrode  of 
the  photoelectric  converting  cell  S,  so  that  a  signal  accumulated  in  the  cell  S  is  read  out  and  accumulated 

35  into  the  capacitors  C1  and  C2  (for  a  period  of  time  T2). 
Subsequently,  the  transistors  Q1  and  Qr  areturned  on  by  setting  the  pulses  <£i  and  <f>,  to  the  high  level 

for  a  time  interval  from  fe  to  fe,  the  capacitor  C2  is  cleared,  and  the  pulse  4>d  which  is  held  at  the  high  level 
for  this  period  of  time  is  applied  to  the  capacitor  electrode  of  the  cell  S,  so  that  the  refreshing  operation  of 
the  cell  S  is  executed  (for  a  period  of  time  T3). 

40  After  completion  of  the  refreshing  operation,  the  transistor  Q1  is  turned  on  by  the  high  level  pulse  <£i  for 
a  time  interval  from  t7  to  ts  and  at  the  same  time,  the  high  level  pulse  4>d  is  applied  to  the  capacitor 
electrode  of  the  cell  S,  so  that  the  remaining  signal  after  the  cell  S  was  refreshed  is  accumulated  into  the 
capacitor  C2  (for  a  period  of  time  T+). 

After  both  of  the  readout  signal  and  the  remaining  signal  after  completion  of  the  refreshing  operation  of 
45  the  cell  S  were  respectively  accumulated  in  the  capacitors  C1  and  C2,  the  transistor  Qh  is  turned  on  by  the 

high  level  pulse  4>h  for  a  subsequent  time  interval  from  tg  to  tio,  thereby  allowing  the  charges  accumulated 
in  a  series  circuit  of  the  capacitors  C1  and  C2  to  be  output  to  the  horizontal  output  line  HL  (for  a  period  of 
time  T5). 

Fig.  3  is  a  diagram  showing  the  charge  accumulating  states  of  the  capacitors  C1  and  C2  at  that  time.  A 
50  switch  SW  dentoes  the  transistor  Qh.  The  capacitor  C3  denotes  a  line  capacitance  of  the  output  line  HL. 

Fig.  3A  shows  a  state  just  after  the  period  T+.  The  charges  of  -CT(VS  +  VN)  and  Cr(Vs  +  VN)  are 
accumulated  at  both  ends  of  the  capacitor  C1  ,  respectively.  The  charges  of  CNVN  and  -CNVN  are 
accumulated  at  both  ends  of  the  capacitor  C2,  respectively.  The  capacitor  C3  is  cleared.  CT,  CN,  and  CH 
denote  capacitances  of  the  capacitors  C1  ,  C2,  and  C3.  Vs  and  VN  indicate  voltages  of  the  information  signal 

55  read  out  of  the  photoelectric  converting  cell  S  and  of  the  unnecessary  signal. 
Fig.  3B  shows  a  state  in  the  period  T5. 

Assuming  that  an  amount  of  charges  accumulated  in  the  capacitor  C3  is  set  to  Q,  the  following  voltage 
equation  is  satisfied. 

3 
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CNVN  -  Q  
+  

-CTVS  -  CTVN  -  Q  
+ 

Therefore, 

70  V  -  V  -  V  -  0  (  —   +  —   +  —  )  =  0 N  S  N  C  C  C 

Now,  assuming  that 

=  -L  +  -L   +  - I .  
c  c  c  c  TOT  UN  T  UH 

we  have 

s  cTQT 

Thus, 

30  Q  =  -  Ctot  Vs 

Therefore,  a  voltage  across  the  capacitor  C3,  that  is,  an  output  signal  Sout  appearing  on  the  output  line  HL  is 
obtained  by 

35  r  0  TOT 
o u t   C„  S  C„  1  ' 

H  H 

40  Consequently,  it  will  be  udnerstood  that  the  output  signal  Sout  consists  of  only  the  information  signal  in 
which  the  unnecessary  signal  was  removed  from  the  readout  signal  of  the  cell  S. 

As  explained  above,  the  signal  Sout  is  the  signal  from  which  the  unnecessary  components  such  as  dark 
signal  and  drive  noises  and  the  remaining  components  were  eliminated.  The  signal  Sout  accurately 
corresponds  to  the  illuminance  of  the  incident  light.  In  particular,  the  unnecessary  components  on  the  low 

45  illuminance  side  are  effectively  removed  and  this  embodiment  contributes  to  the  improvement  of  the  picture 
quality. 

Fig.  4  is  a  circuit  diagram  of  a  line  sensor  using  the  embodiment. 
This  embodiment  is  constructed  by  arranging  n  circuits  shown  in  Fig.  2A. 
In  the  diagram,  emitter  electrodes  of  photoelectric  covnerting  cells  Si  to  Sn  are  respectively  connnected 

50  to  vertical  lines  VL1  to  VLn,  The  circuit  similar  to  that  shown  in  Fig.  2A  is  connected  to  each  of  these  vertical 
lines.  Gate  electrodes  of  the  transistors  Qr  of  the  vertical  lines  are  commonly  connected  and  the  pulse  <f>,  is 
applied  to  these  gate  electrodes.  On  the  other  hand,  the  gate  electrodes  of  the  transistors  Q1  are  also 
commonly  connected  and  the  pulse  <£i  is  applied  to  these  gate  electrodes.  The  gate  electrodes  of  the 
transistors  Q2  are  also  commonly  connected  and  the  pulse  §2  is  applied  to  these  gate  electrodes. 

55  Gate  electrodes  of  the  transistors  Qh  corresponding  to  the  photoelectric  converting  cells  are  together 
connected  to  parallel  output  terminals  of  a  scan  circuit  1  and  pulses  4>h1  to  4>hn  are  applied  to  the 
corresponding  gate  electrodes.  On  the  other  hand,  the  transistors  Qh  are  connected  to  the  output  line  HL. 
The  output  line  HL  is  connected  to  an  amplifier  2  and  is  also  grounded  through  a  transistor  Qhr.  A  reset 

4 
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pulse  <£hr  is  applied  to  a  gate  electrode  of  the  transistor  Qhr. 
The  operation  of  the  embodiment  having  the  foregoing  construction  will  now  be  briefly  described  with 

reference  to  Fig.  5. 
Fig.  5  is  a  timing  chart  for  explaining  the  operation  of  the  embodiment. 

5  As  already  described  above,  the  capacitors  Ci  and  C2  corresponding  to  the  photoelectric  converting 
cells  are  cleared  for  the  period  T1  and  the  readout  signals  of  these  cells  are  accumulated  into  the 
capacitors  C1  and  C2  for  the  period  T2.  Subsequently,  the  capacitor  C2  is  cleared  and  each  photoelectric 
converting  cell  is  refreshed  for  the  period  T3.  The  remaining  signal  of  each  cell  after  it  was  refreshed  is 
accumulated  into  the  capacitor  C2  for  the  period  T+. 

10  After  the  readout  signal  and  remaining  signal  of  each  photoelectric  converting  cell  were  accumulated, 
the  pulse  4>h1  is  applied  from  the  scan  circuit  1  to  the  gate  electrode  of  the  transistor  Qh  for  the  period  T5. 
As  mentioned  above,  the  signal  obtained  by  removing  the  remaining  signal  accumulated  in  the  capacitor  C2 
from  the  readout  signal  of  the  photoelectric  converting  cell  Si  accumulated  in  the  capacitor  C1  is 
transferred  as  an  information  signal  onto  the  output  line  HL  in  accordance  with  the  connecting  state  of  the 

15  capacitors  C1  and  C2.  This  information  signal  is  transmitted  through  the  amplifier  2  and  generated  as  the 
output  signal  Sout- 

After  the  signal  of  the  cell  Si  has  been  output,  the  transistor  Qhr  is  turned  on  by  the  pulse  <£hr  and  the 
charges  remaining  on  the  output  line  HL  are  eliminated. 

In  a  manner  similar  to  the  above,  the  information  signals  of  the  photoelectric  covnerting  cells  S2  to  Sn 
20  are  transferred  to  the  output  line  HL  by  the  pulses  4>h2  to  4>hn  and  are  sequentially  output  as  the  signals  Sout 

through  the  amplifier  2. 
Although  the  embodiment  has  been  described  with  respect  to  a  voltage  readout  system,  the  invention 

can  be  also  similarly  applied  to  the  case  of  a  current  readout  system  in  which  a  load  resistor  RL  is  also 
connected  to  the  output  line  HL  as  shown  by  a  broken  line  in  Fig.  4. 

25  On  the  other  hand,  although  the  embodiment  has  been  described  with  regard  to  a  one-dimensional  line 
sensor,  the  invention  can  be  also  obviously  applied  to  a  two-dimensional  area  sensor. 

As  described  in  detail  above,  according  to  the  photoelectric  covnerting  apparatus  of  the  invention,  the 
photoelectric  conversion  signal  of  a  high  S/N  ratio  can  be  obtained  on-chip  by  using  a  simple  method 
whereby  the  unnecessary  components  such  as  dark  signal,  drive  noises,  and  the  like  of  the  photoelectric 

30  converting  device  are  removed  from  the  readout  signals  due  to  the  connecting  relation  between  the  first 
capacitor  to  accumulate  the  readout  signals  of  the  photoelectric  converting  cells  and  the  second  capacitor 
to  accumulate  the  remaining  signals  after  completion  of  the  refreshing  operation. 

Fig.  6  is  a  schematic  circuit  diagram  showing  a  fundamental  arrangement  of  the  second  embodiment  of 
a  photoelectric  converting  apparatus  according  to  the  invention. 

35  In  the  diagram,  the  emitter  electrode  of  the  transistor  connected  to  an  output  terminal  of  the  photo 
sensor  cell  S  is  grounded  through  the  transistor  Qr.  The  pulse  <f>,  is  input  to  the  gate  electrode  of  the 
transistor  Qr.  Further,  the  emitter  electrode  is  grounded  through  the  capacitor  C2  and  is  also  connected  to 
the  horizontal  output  line  HL  through  the  capacitor  C1  and  transistor  Qh.  Although  not  shown,  the  horizontal 
scan  pulse  4>h  is  input  from  a  shift  register  (not  shown)  to  the  gate  electrode  of  the  transistor  Qh. 

40  The  horizontal  output  line  HL  is  grounded  through  the  reset  transistor  Qhr.  The  pulse  <£hr  is  input  ot  a 
gate  electrode  of  the  transistor  Qhr. 

Figs.  7  and  8  are  timing  charts  showing  the  first  and  second  examples  of  the  practical  operations  of  the 
photoelectric  covnerting  apparatuses  in  the  second  and  third  embodiments  according  to  the  invention. 

The  first  example  shown  in  Fig.  7  relates  to  the  example  of  the  operation  to  first  read  out  the  noises  and 
45  then  read  out  the  signal.  The  second  example  shown  in  Fig.  8  relates  to  the  example  of  the  operation  to 

first  read  out  the  signal  and  then  read  out  the  noises. 
In  Fig.  7,  the  photo  sensor  S  is  refreshed  and  the  pulse  <£hr  and  all  of  the  scan  pulses  4>h1  to  4>hn  are  set 

to  the  high  level  for  a  period  a,  thereby  clearing  all  of  the  capacitors  C1  . 
Subsequently,  the  pulses  <£hr  and  4>h1  to  4>hn  are  held  and  the  capacitor  C1  is  grounded  through  the 

50  transistors  Qh  and  Qhr.  The  pulse  <f>,  is  set  to  the  low  level,  thereby  setting  the  emitter  of  the  photo  sensor  S 
into  the  floating  state.  Thus,  the  noise  components  after  the  photo  sensor  S  was  refreshed  are  transferred 
and  accumulated  into  the  capacitors  C2  and  C1  (for  a  period  of  time  b).  Then,  the  drive  pulse  <£i  trails  to  a 
reference  potential  and  the  photo  sensor  S  starts  the  accumulating  operation  (for  a  period  of  time  c).  For 
this  accumulating  period  c,  the  pulse  <f>,  is  set  to  the  high  level  and  the  capacitor  C2  is  cleared. 

55  Subsequently,  after  completion  of  the  accumulating  period  c,  the  pulse  <£i  is  set  to  the  high  level  and 
the  sensor  signal  corresponding  to  the  incident  light  amount  is  read  out  and  transferred  and  accumulated 
into  the  capacitor  C2  (for  a  period  of  time  d).  At  this  time,  since  the  pulses  4>h1  to  4>hn  and  <£hr  are  at  the  low 
level,  the  transistors  Qh  and  Ohr  are  turned  off  and  the  capacitor  C1  is  in  the  floating  state. 
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Next,  the  horizontal  scan  pulses  4>M  to  4>hn  are  sequentially  set  to  the  high  level.  The  signals  Sout  in 
which  the  noise  components  were  removed  from  the  sensor  signals  are  sequentially  output  from  the 
horizontal  output  line  HL  to  the  outside.  In  this  case,  each  time  the  signal  of  one  pixel  is  output,  the 
transistor  Qhr  is  turned  on  by  the  pulse  <£hr  and  the  remaining  charges  on  the  horizontal  output  line  HL  are 

5  cleared  (for  a  signal  readout  period  of  time  f). 
Fig.  9  is  a  schematic  circuit  diagram  showing  a  fundamental  arrangement  of  the  third  embodiment  of 

the  invention. 
In  this  embodiment,  a  transfer  transistor  Qt  and  a  capacitor  Ct  are  provided  between  the  capacitor  Ci 

and  transistor  Qh  in  the  second  embodiment,  and  prior  to  horizontally  scanning,  the  signal  from  which  the 
io  noise  components  were  removed  is  accumulated  into  the  capacitor  Ct. 

The  case  where  the  circuit  of  the  third  embodiment  is  operated  on  the  basis  of  the  second  operation 
example  shown  in  Fig.  8  will  be  described. 

First,  after  completion  of  the  accumulating  period  of  time  c,  the  pulses  4>h1  to  4>hn,  4>hr,  and  <f>t  are  set  to 
the  high  level  and  the  capacitor  Ct  is  cleared  and  at  the  same  time,  the  other  end  of  the  capacitor  Ci  is 

is  grounded.  The  pulse  <£i  is  set  to  the  high  level,  and  the  sensor  signal  from  the  photo  sensor  cell  S  is  read 
out  and  accumulated  into  the  capacitors  C2  and  Ci  (for  the  signal  transfer  period  of  time  d). 

Next,  by  setting  the  pulse  <f>,  to  the  high  level,  the  transistor  Qr  is  turned  on,  the  emitter  of  the  photo 
sensor  cell  S  is  grounded,  the  refreshing  operation  is  performed,  and  the  capacitor  C2  is  cleared  (for  the 
period  of  time  a). 

20  Next,  the  pulse  <£i  is  held  at  the  high  level  and  the  pulse  <f>,  is  set  to  the  low  level  to  turn  off  the 
transistor  Qr,  and  the  noise  components  of  the  photo  sensor  S  are  transferred  to  the  capacitor  C2  (for  the 
period  b).  The  photo  sensor  S  starts  the  accumulating  operation  (for  the  period  c). 

On  the  other  hand,  when  the  transistor  Qt  is  turned  on  by  setting  the  pulse  <f>t  to  the  high  level,  the 
signal  from  which  the  noise  components  were  removed  is  transferred  and  accumulated  into  the  capacitor  Ct 

25  (for  the  period  e).  The  signals  are  successively  transferred  to  the  horizontal  output  line  HL  by  the  horizontal 
scan  pulses  4>h1  to  4>hn  and  <£hr  and  output  to  the  outside  (for  the  period  f). 

As  mentioned  above,  since  the  emitter  of  the  photo  sensor  S  is  directly  connected  to  the  capacitors  Ci 
and  C2  in  the  second  and  third  embodiments,  the  load  capacitance  of  the  photo  sensor  S  can  be  lightened 
and  the  reading  efficiency  can  be  improved. 

30  In  addition,  since  a  fluctuation  of  a  voltage  Vb  of  the  transistor  due  to  variations  in  temperature, 
manufacturing,  and  the  like  is  also  simultaneously  eliminated  together  with  the  removal  of  the  noises,  even 
if  the  readout  signal  is  amplified  by  the  amplifier  arranged  at  the  post  stage,  the  signal  of  a  high  S/N  ratio 
can  be  obtained. 

The  circuit  of  the  second  embodiment  shown  in  Fig.  6  can  be  also  operated  on  the  basis  of  the  second 
35  operation  example  shown  in  Fig.  8.  The  circuit  of  the  third  embodiment  can  be  also  operated  on  the  basis 

of  the  first  operation  example  shown  in  Fig.  7. 
Fig.  10  is  a  schematic  circuit  diagram  of  another  example  of  a  solid-state  image  pickup  apparatus  using 

the  second  embodiment  of  the  invention. 
In  the  diagram,  the  same  parts  and  components  as  those  in  the  embodiment  shown  in  Fig.  4  are 

40  designated  by  the  same  reference  numerals. 
The  embodiment  shown  in  Fig.  10  differs  from  that  shown  in  Fig.  4  with  respect  to  a  point  that  the 

transistor  Q2  and  pulse  §2  in  Fig.  4  are  omitted. 
The  operation  of  the  embodiment  having  such  a  construction  will  now  be  simply  explained  with 

reference  to  Fig.  11. 
45  Fig.  11  is  a  timing  chart  for  explaining  the  operation  of  the  embodiment. 

As  already  been  described,  for  a  period  of  time  T1  ,  the  capacitors  Ci  and  C2  corresponding  to  the 
photoelectric  converting  cells  are  cleared.  For  a  period  of  time  T2,  the  readout  signals  of  the  cells  are 
accumulated  into  the  capacitors  Ci  and  C2.  Then,  for  a  period  of  time  T3,  the  capacitor  C2  is  cleared  and 
each  of  the  photoelectric  covnerting  cells  is  refreshed.  For  a  period  of  time  T+,  the  remaining  signal  of  each 

50  cell  after  it  was  refreshed  is  accumulated  into  each  capacitor  C2. 
After  the  readout  signal  and  remaining  signal  of  each  cell  were  accumulated,  the  pulse  4>h1  is  applied 

from  the  scan  circuit  1  to  the  gate  electrode  of  the  transistor  Qh  for  a  period  of  time  T5.  As  mentioned 
above,  the  signal  in  which  the  remaining  signal  accumulated  in  the  capacitor  C2  was  removed  from  the 
readout  signal  of  the  photoelectric  converting  cell  Si  accumulated  in  the  capacitor  Ci  is  transferred  as  the 

55  information  signal  onto  the  output  line  HL  in  accordance  with  the  connecting  state  of  the  capacitors  Ci  and 
C2.  This  information  signal  is  output  through  the  amplifier  2  to  the  outside  as  the  output  signal  Sout- 

After  the  signal  of  the  cell  Si  was  output,  the  transistor  Qhr  is  turned  on  by  the  pulse  <£hr  and  the 
charges  remaining  on  the  output  line  HL  are  eliminated. 
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In  a  manner  similar  to  the  above,  the  information  signals  of  the  photoelectric  covnerting  cells  S2  to  Sn 
are  transferred  to  the  output  line  HL  by  the  pulses  4>h2  to  4>hn  and  sequentially  output  as  the  signals  Sout 
through  the  amplifier  2. 

Although  the  embodiment  has  been  described  with  respect  to  the  voltage  readout  system,  the  invention 
5  can  be  also  similarly  applied  to  the  case  of  a  current  readout  system  in  which  the  load  resistor  RL  is  also 

connected  to  the  output  line  HL  as  shown  by  the  broken  line  in  Fig.  10  as  mentioned  before  in  conjunction 
with  Fig.  4. 

Although  the  embodiment  has  been  described  with  regard  to  the  one-dimensional  line  sensor,  the 
invention  can  be  also  applied  to  a  two-dimensional  area  sensor. 

10  On  the  other  hand,  since  the  noise  components  can  be  removed  from  the  sensor  signal  by  the  single 
vertical  line  VL,  the  structure  can  be  simplified  and  the  manufacturing  yield  is  also  improved. 

Fig.  12  is  a  schematic  circuit  diagram  of  an  example  of  a  scan  circuit  for  use  in  the  embodiment. 
In  this  example,  drive  pulses  4>c1  and  4>c2  different  from  drive  pulses  $h1  and  $h2  are  input,  thereby 

turning  on/off  transistors  M3,  IvU,  M7,  M8,  Mn,  M12, 
15  On  the  other  hand,  in  the  circuit  such  that  an  arbitrary  scan  pulse  is  returned  to  a  unit  circuit  which  is 

preceding  by  two  stages  and  the  transistors  M5,  M9,  M13,  —  are  turned  on,  transistors  Q1  ,  Q2,  —  are 
connected  to  the  respective  feedback  lines,  and  the  transistors  Q1  ,  Q2,  —  are  turned  on/off  by  the  drive 
pulse  4>c1  or  <t>c2. 

The  operation  of  this  embodiment  will  now  be  explained. 
20  Fig.  13  is  a  timing  chart  for  explaining  the  operation  of  this  embodiment. 

First,  in  a  unit  circuit  at  the  front  stage,  when  a  start  pulse  4>hs  is  input,  the  transistor  Mi  is  turned  on  by 
the  pulse  $h1  and  a  voltage  V1  rises.  Since  the  voltage  V1  corresponds  to  a  gate  potential  of  the  transistor 
M2,  the  transistor  M2  indicates  a  conductance  corresponding  to  the  potential  V1  . 

Subsequently,  when  the  pulse  $h1  trails  and  the  pulse  $h2  rises,  a  voltage  V2  increases  through  the 
25  transistor  M2.  This  increased  voltage  V2  is  fed  back  to  a  gate  of  the  transistor  M2  through  the  capacitor  Ci  , 

so  that  the  voltage  V1  further  rises.  Thus,  the  conductance  of  the  transistor  M2  further  increases  and  the 
pulse  $h2  appears  as  the  voltage  V2  without  a  voltage  drop. 

In  this  state,  the  drive  pulse  4>c2  of  a  narrow  pulse  width  is  input.  Thus,  the  transistor  M3  is  turned  on 
and  a  voltage  V3  of  the  unit  circuit  at  the  first  stage  is  raised. 

30  Subsequently,  the  drive  pulse  $h1  of  a  wide  pulse  width  is  set  to  the  high  level,  thereby  increasing  a 
voltage  V+  through  the  transistor  MG  and  further  raising  the  voltage  V3  through  the  capacitor  C2.  Thus,  the 
pulse  $h1  directly  appears  as  the  voltage  V+  and  is  output  as  the  scan  pulse  4>h1. 

At  the  same  time,  the  transistor  Mi  is  turned  on  by  the  pulse  $h1  and  the  potential  V1  decreases  to  a 
reference  potential. 

35  When  the  voltage  V+  is  held  at  the  high  level,  the  drive  pulse  4>c1  of  a  narrow  pulse  width  rises,  the 
transistor  M7  in  the  unit  circuit  at  the  first  stage  is  turned  on,  and  a  voltage  V5  of  the  unit  circuit  at  the 
second  stage  rises. 

When  the  drive  pulse  $h2  rises,  a  voltage  VG  increases  by  the  transistor  M10  and  capacitor  C3  and  is 
output  as  a  scan  pulse  <f>h2.  At  this  time  point,  since  the  transistor  Q1  connected  to  the  feedback  line  is  in 

40  the  OFF  state,  the  transistor  M5  is  held  in  the  OFF  state.  Thus,  the  voltage  V3  at  the  first  stage  is  also  at  the 
high  level  and  the  scan  pulse  $h1  is  also  held  at  the  high  level. 

Subsequently,  when  the  drive  pulse  4>h1  trails,  the  voltage  V+  (scan  pulse  4>h1)  trails  and  the  voltage  V3 
also  decreases. 

Next,  when  the  drive  pulse  4>c2  rises,  the  transistor  Mi  1  is  turned  on  to  raise  a  voltage  V7  and  at  the 
45  same  time,  the  transistors  M8,  Q1  ,  and  M3  are  turned  on. 

When  the  transistor  M8  is  turned  on,  the  voltage  V+  is  reset  to  a  reference  potential  Vrs. 
When  the  transistor  Q1  is  turned  on,  the  transistor  M5  is  turned  on  by  the  scan  pulse  <£h2  and  the 

voltage  V3  is  set  to  the  earth  potential.  Further,  since  the  transistor  M3  is  turned  on,  the  voltage  V2  is  also 
reset  to  the  earth  potential. 

50  In  this  manner,  as  shown  in  Fig.  8,  the  scan  pulses  4>h1,  <f>h2,  <f>h3,  —  are  overlappingly  successively 
output  at  the  timings  of  the  drive  pulses  $h1  and  $h2.  That  is,  a  scan  pulse  output  of  a  wide  pulse  width  of  a 
duty  ratio  of  50  %  or  more  can  be  derived. 

Fig.  14A  is  a  timing  chart  for  explaining  the  lump  resetting  operation  in  the  embodiment.  Fig.  14B  is  a 
timing  chart  for  explaining  the  lump  high-level  setting  operation  in  the  embodiment. 

55  As  shown  in  Fig.  14A,  the  lump  resetting  operation  is  executed  by  simultaneously  setting  the  drive 
pulses  4>c1  and  4>c2  to  the  high  level  in  the  state  in  which  the  reference  voltage  Vrs  is  held  at  the  low  level.  In 
the  case  of  the  period  T1  ,  the  lump  resetting  operation  is  executed  while  the  scan  pulse  is  being  output.  In 
the  case  of  the  period  T2,  the  lump  resetting  operation  is  performed  at  the  start  of  the  scan. 
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Such  a  lump  resetting  function  is  useful  for  an  enlargement  reading  operation  in  an  image  pickup 
apparatus,  which  will  be  explained  hereinlater. 

As  shown  in  Fig.  14B,  the  lump  high-level  setting  operation  is  executed  by  setting  the  drive  pulses  4>c1 
and  4>c2  to  the  high  level  in  the  state  in  which  the  reference  voltage  Vns  is  set  to  the  high  level.  In  the  case 

5  of  the  period  T+,  by  setting  the  pulse  4>c2  to  the  high  level,  the  transistors  M8,  MiG,  —  are  turned  on  and  the 
scan  pulses  4>h1,  4>h3,  —  ,  4>h(2n+i>  are  set  to  the  high  level.  In  the  case  of  the  period  T5,  the  scan  pulses  <f>h2, 
4>h4>  —  .  4>h2n  are  set  to  the  high  level. 

The  period  of  time  T3  shows  the  case  of  the  foregoing  lump  resetting  operation. 
Fig.  15  shows  a  schematic  arrangement  diagram  of  an  example  of  an  image  pickup  system  using  a 

io  two-dimensional  image  pickup  apparatus. 
In  the  diagram,  an  image  pickup  device  301  corresponds  to  a  two-dimensional  apparatus  of  the 

apparatus  shown  in  Fig.  10.  The  output  signal  Sout  of  the  image  pickup  device  301  is  subjected  to 
processes  such  as  a  gain  control  and  the  like  by  a  signal  processing  circuit  302  and  is  output  as  a  standard 
television  signal  such  as  an  NTSC  signal  or  the  like. 

is  On  the  other  hand,  each  of  the  pulses  to  drive  the  image  pickup  device  301  is  supplied  by  a  driver  303. 
The  operation  of  the  driver  303  is  controlled  by  control  means  304.  The  control  means  304  adjusts  the  gain 
or  the  like  of  the  signal  processing  circuit  302  on  the  basis  of  an  output  of  the  image  pickup  device  301  and 
also  controls  exposure  control  means  305,  thereby  adjusting  an  amount  of  incident  light  to  the  image  pickup 
device  301  . 

20 
Claims 

1.  Photoelectric  converting  apparatus  in  which: 
an  output  line  (HL)  is  coupled  to  a  plurality  of  signal  lines  (VL)  through  a  plurality  of  first  switch 

25  means  (Qh)  for  receiving  signals  from  the  signal  lines  (VL),  the  signal  lines  (VL)  each  being  capacitively 
coupled  to  a  fixed  potential  and  each  for  receiving  signals  from  a  respective  photoelectric  converting 
device  (S); 

each  signal  line  (VL)  comprises  a  capacitor  means  (C1)  having  an  input  side  coupled  to  receive 
signals  from  the  respective  photoelectric  converting  device  (S)  and  an  output  side  coupled  to  provide 

30  signals  to  the  respective  first  switch  means  (Qh)  for  passing  to  the  output  line  (HL); 
second  switch  means  (Q2,  Qhr,  Qtc)  is  provided  for  holding  the  output  sides  of  the  capacitor 

means  (C1)  at  a  predetermined  potential;  and 
control  means  is  operable,  in  respect  of  each  capacitor  means  (C1) 

(a)  to  read  a  first  signal  from  the  photoelectric  converting  device  (S)  and  apply  it  to  the  input  side  of 
35  the  capacitor  means  (C1)  while  the  second  switch  means  (Q2,  Qhr,  Qtc)  holds  the  output  side  of  the 

capacitor  means  (c1)  at  the  predetermined  potential,  and 
(b)  to  read  a  second  signal  from  the  photoelectric  converting  device  (S)  and  apply  it  to  the  input  side 
of  the  capacitor  means  (C1)  while  the  output  side  of  the  capacitor  means  (C1)  is  floating,  so  that  the 
capacitor  means  (C1)  outputs  to  the  first  switch  means  (Qh)  a  signal  corresponding  to  the  difference 

40  between  the  first  and  second  signals. 

2.  Apparatus  according  to  claim  1  in  which  each  said  capacitor  means  (C1)  has  a  respective  second 
switch  means  (Q2,  Qtc)  coupled  to  a  point  between  its  output  side  and  the  first  switch  means  (Qh). 

45  3.  Apparatus  according  to  claim  1  in  which  a  plurality  of  capacitor  means  (C1)  share  a  common  second 
switch  means  (Qhr)  coupled  to  a  point  the  far  side  of  the  first  switch  means  (Qh)  from  the  capacitor 
means  (C1). 

4.  Apparatus  according  to  any  one  of  claims  1  to  3  in  which  the  or  each  second  switch  means  comprises 
50  an  insulated-gate  FET. 

5.  Apparatus  according  to  any  one  of  the  preceding  claims  in  which  each  first  switch  means  (Qh) 
comprises  an  insulated-gate  FET. 

55  6.  Apparatus  according  to  any  one  of  the  preceding  claims  in  which  each  said  signal  line  (VL)  has  a  third 
switch  means  (Qr)  for  connecting  it  to  a  fixed  potential  while  the  output  side  of  the  capacitor  means 
(C1)  is  floating  after  application  of  the  first  signal  to  the  capacitor  means  (C1)  and  before  application  of 
the  second  signal  to  the  capacitor  means  (C1). 
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7.  Apparatus  according  to  claim  6  in  which  the  third  switch  means  (Qr)  comprises  an  insulated-gate  FET. 

8.  Apparatus  according  to  any  one  of  the  preceding  claims  in  which  one  of  the  first  and  second  signals  is 
a  noise  signal  and  the  other  is  a  signal  generated  in  response  to  exposure  of  the  photoelectric 

5  converting  device  (S)  to  radiation. 

9.  Apparatus  according  to  claim  8  in  which  the  noise  signal  is  a  dark  current  signal. 

10.  Apparatus  according  to  claim  9  in  which  the  control  means  conducts  an  operation  for  refreshing  the 
io  photoelectric  converting  device  (S),  and  the  noise  signal  is  read  out  from  the  photoelectric  converting 

device  (S)  following  the  refreshing  operation. 

Patentanspruche 

is  1.  Photoelektrisches  Umwandlungsgerat,  bei  dem 
-  eine  Ausgangsleitung  (HL)  mit  einer  Vielzahl  von  Signalleitungen  (VL)  uber  eine  Vielzahl  erster 

Schaltmittel  (Qh)  verbunden  ist,  urn  Signale  aus  den  Signalleitungen  (VL)  zu  empfangen,  wobei 
alle  Signalleitungen  (VL)  kapazitiv  mit  einem  Festpunkt-Potential  gekoppelt  sind,  und  die  alle  dem 
Empfang  von  Signalen  aus  einem  jeweiligen  photoelektrischen  Wandlerelement  (S)  dienen; 

20  -  jede  Signalleitung  (VL)  einen  Kondensator  (C1)  enthalt,  dessen  Eingangsseite  beschaltet  ist,  urn 
Signale  aus  dem  jeweiligen  photoelektrischen  Wandlerelement  (S)  zu  empfangen,  und  dessen 
Ausgangsseite  beschaltet  ist,  urn  Signale  fur  das  jeweilige  erste  Schaltmittel  (Qh)  zur  Ausgangs- 
leitung  (HL)  durchlassen; 

-  zweite  Schaltmittel  (Q2,  Qhr,  Qtc)  vorgesehen  sind,  die  die  Ausgangsseiten  der  Kondensatoren 
25  (C1)  auf  einem  vorbestimmten  Potential  halten;  und  bei  dem 

-  ein  Steuermittel  hinsichtlich  jeden  Kondensators  (C1)  aktivierbar  ist,  urn 
(a)  ein  erstes  Signal  aus  dem  photoelektrischen  Wandlerelement  (S)  zu  lesen  und  dieses  an  die 
Eingangsseite  des  Kondensators  (C1)  anzulegen,  wahrend  das  zweite  Schaltmittel  (Q2,  Qhr,  Qtc) 
die  Ausgangsseite  des  Kondensators  (C1)  auf  dem  vorbestimmten  Potential  halt;  und  urn 

30  (b)  ein  zweites  Signal  aus  dem  photoelektrischen  Wandlerelement  (S)  zu  lesen  und  dieses  an  die 
Eingangsseite  des  Kondensators  (C1)  anzulegen,  wahrend  die  Ausgangsseite  des  Kondensators 
potentialfrei  schwebt,  so  dal3  der  Kondensator  (C1)  ein  Signal  an  das  erste  Schaltmittel  (Qh) 
abgibt,  das  der  Differenz  zwischen  dem  ersten  und  dem  zweiten  Signal  entspricht. 

35  2.  Photoelektrisches  Umwandlungsgerat  nach  Anspruch  1,  bei  dem  jedem  Kondensator  (C1)  ein  eigenes 
zweites  Schaltmittel  (Q2,  Qtc)  zugeordnet  ist,  das  an  einem  Verbindungspunkt  zwischen  seiner 
Ausgangsseite  und  dem  ersten  Schaltmittel  (Qh)  angeschlossen  ist. 

3.  Photoelektrisches  Umwandlungsgerat  nach  Anspruch  1,  bei  dem  eine  Vielzahl  von  Kondensatoren  (C1) 
40  ein  alien  gemeinsames  zweites  Schaltmittel  (Qhr)  benutzen,  das  an  einen  Verbindungspunkt  auf  der 

dem  Kondensator  (C1)  abgewandten  Seite  des  ersten  Schaltmittels  (Qh)  angeschlossen  ist. 

4.  Photoelektrisches  Umwandlungsgerat  nach  einem  der  Anspruche  1  bis  3,  bei  dem  die  Schaltmittel  oder 
bei  dem  jedes  zweite  Schaltmittel  einen  FET  mit  isoliertem  Gate  enthalt. 

45 
5.  Photoelektrisches  Umwandlungsgerat  nach  einem  der  vorstehenden  Anspruche,  bei  dem  jedes  erste 

Schaltmittel  (Qh)  einen  FET  mit  isoliertem  Gate  enthalt. 

6.  Photoelektrisches  Umwandlungsgerat  nach  einem  der  vorstehenden  Anspruche,  bei  dem  jede  Signallei- 
50  tung  (VL)  ein  drittes  Schaltmitttel  (Qr)  enthalt,  urn  es  mit  einem  Festpunkt-Potential  zu  verbinden, 

wahrend  die  Ausgangsseite  des  Kondensators  (C1)  sowohl  nach  Anlegen  des  ersten  Signals  an  den 
Kondensator  (C1)  als  auch  vor  Anlegen  des  zweiten  Signals  an  den  Kondensator  (C1)  potentialfrei 
schwebt. 

55  7.  Photoelektrisches  Umwandlungsgerat  nach  Anspruch  6,  bei  dem  das  zweite  Schaltmittel  (Qr)  einen  FET 
mit  isoliertem  Gate  enthalt. 

9 
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8.  Photoelektrisches  Umwandlungsgerat  nach  einem  der  vorstehenden  Anspruche,  bei  dem  eines  der 
Signale,  entweder  das  erste  oder  das  zweite,  ein  Rauschsignal  ist  und  bei  dem  das  andere  ein  Signal 
ist,  das  infolge  der  Bestrahlung  des  photoelektrischen  Wandlerelements  (S)  erzeugt  wird. 

5  9.  Photoelektrisches  Umwandlungsgerat  nach  Anspruch  8,  bei  dem  das  Rauschsignal  ein  Dunkelstromsi- 
gnal  ist. 

10.  Photoelektrisches  Umwandlungsgerat  nach  Anspruch  9,  bei  dem  das  Steuermittel  einen  Auffrischungs- 
vorgang  des  photoelektrischen  Wandlerelements  (S)  leitet,  und  bei  dem  das  Rauschsignal  aus  der 

io  photoelektrischen  Wandlervorrichtung  (S)  nach  dem  Auffrischungsvorgang  gelesen  wird. 

Revendicatlons 

1.  Appareil  de  conversion  photoelectrique  dans  lequel: 
is  une  ligne  de  sortie  (HL)  est  couplee  a  une  pluralite  de  lignes  (VL)  de  signaux  par  I'intermediaire 

d'une  pluralite  de  premiers  moyens  commutateurs  (Qh)  pour  recevoir  des  signaux  en  provenance  des 
lignes  (VL)  de  signaux,  les  lignes  (VL)  de  signaux  etant  couplees  capacitivement  chacune  a  un 
potentiel  fixe  pour  recevoir  des  signaux  en  provenance  d'un  dispositif  respectif  de  conversion  photoe- 
lectrique  (S); 

20  chaque  ligne  (VL)  de  signaux  comporte  un  moyen  (C1)  a  condensateur  ayant  un  cote  entree 
couple  pour  recevoir  des  signaux  en  provenance  du  dispositif  respectif  (S)  de  conversion  photoelectri- 
que  et  un  cote  sortie  couple  pour  fournir  des  signaux  aux  premiers  moyens  commutateurs  (Qh) 
respectifs  destines  a  etre  envoyes  a  la  ligne  de  sortie  (HL); 

des  seconds  moyens  commutateurs  (Q2,  Qhr,  Qtc)  sont  prevus  pour  maintenir  les  cotes  sortie  des 
25  moyens  (C1)  a  condensateur  a  un  potentiel  predetermine;  et 

un  moyen  de  commande  peut  etre  actionne,  en  reponse  a  chaque  moyen  (C1)  a  condensateur 
(a)  pour  lire  un  premier  signal  en  provenance  du  dispositif  (S)  de  conversion  photoelectrique  et 
I'appliquer  au  cote  entree  des  moyens  (C1)  a  condensateur  tandis  que  les  seconds  moyens 
commutateurs  (Q2,  Qhr,  Qtc)  maintiennent  le  cote  sortie  des  moyens  (C1)  a  condensateur  au 

30  potentiel  predetermine,  et 
(b)  pour  lire  un  second  signal  en  provenance  du  dispositif  (S)  de  conversion  photoelectrique  et 
I'appliquer  au  cote  entree  des  moyens  (C1)  a  condensateur  tandis  que  le  cote  sortie  des  moyens 
(C1)  a  condensateur  est  flottant,  de  telle  sorte  que  les  moyens  (C1)  a  condensateur  delivrent  aux 
premiers  moyens  commutateurs  (Qh)  un  signal  correspondant  a  la  difference  entre  les  premier  et 

35  second  signaux. 

2.  Appareil  selon  la  revendication  1,  dans  lequel  chacun  desdits  moyens  (C1)  a  condensateur  comporte 
un  second  moyen  commutateur  respectif  (Q2,  Qtc)  couple  a  un  point  entre  son  cote  sortie  et  les 
premiers  moyens  commutateurs  (Qh). 

40 
3.  Appareil  selon  la  revendication  1  dans  lequel  une  pluralite  de  moyens  (C1)  a  condensateur  partagent 

un  second  moyen  commutateur  commun  (Qhr)  couple  a  un  point  du  cote  eloigne  des  premiers 
moyens  commutateurs  (Qh)  des  moyens  (C1)  a  condensateur. 

45  4.  Appareil  selon  I'une  quelconque  des  revendications  1  a  3,  dans  lequel  le  ou  chaque  second  moyen 
commutateur  comporte  un  TEC  a  grille  isolee. 

5.  Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  chaque  premier  moyen 
commutateur  (Qh)  comporte  un  TEC  a  grille  isolee. 

50 
6.  Appareil  selon  I'une  quelconque  des  revendications  precedentes  dans  lequel  chacune  desdites  lignes 

(VL)  de  signaux  comporte  un  troisieme  moyen  commutateur  (Qr)  pour  la  connecter  a  un  potentiel  fixe 
tandis  que  le  cote  sortie  des  moyens  (C1)  a  condensateur  est  flottant  apres  I'application  du  premier 
signal  aux  moyens  (C1)  a  condensateur  et  avant  I'application  du  second  signal  aux  moyens  (C1)  a 

55  condensateur. 

7.  Appareil  selon  la  revendication  6  dans  lequel  le  troisieme  moyen  commutateur  (Qr)  comporte  un  TEC  a 
grille  isolee. 

10 
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Appareil  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  I'un  des  premier  et 
second  signaux  est  un  signal  de  bruit  et  I'autre  est  un  signal  genere  en  reponse  a  I'exposition  du 
dispositif  (S)  de  conversion  photoelectrique  a  un  rayonnement. 

Appareil  selon  la  revendication  8  dans  lequel  le  signal  de  bruit  est  un  signal  de  courant  d'obscurite. 

Appareil  selon  la  revendication  9  dans  lequel  le  moyen  de  commande  effectue  une  operation  de  remise 
en  etat  du  dispositif  (S)  de  conversion  photoelectrique,  et  le  signal  de  bruit  est  lu  a  partir  du  dispositif 
(S)  de  conversion  photoelectrique  apres  I'operation  de  remise  en  etat. 

11 
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