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exaggerated,  rendering  the  operation  of  the  dis- 
play  device  by  the  transistor  matrix  array  difficult. 
This  problem  has  been  a  major  obstacle  to  the 
realization  of  a  thin  display  device  which  includes 

5  a  transistor  matrix  array  employing  a  TFT  made 
from  a  semiconductor  material  with  low  carrier 
mobility. 

GB—  A—  2050668  discloses  a  matrix  liquid  crys- 
tal  display  device  and  a  transistor  circuit  for 

w  controlling  that  display  device.  The  transistor 
circuit  has  a  plurality  of  circuit  units  which  control 
the  picture  element  display  in  unit  picture 
element  regions  of  the  display  device  and  are 
arranged  so  as  to  form  a  matrix  connected  to  data 

15  lines  supplying  an  image  signal  and  connected  to 
address  lines  substantially  crossing  the  data  lines 
perpendicularly  and  supplying  gate  pulse  signals 
to  command  the  transmission  of  the  image 
signal.  Each  circuit  unit  comprises  a  capacitor 

20  connected  to  one  unit  picture  element  region  of 
the  display  device  for  receiving  and  temporarily 
storing  the  image  signal.  Each  circuit  unit  also 
comprises  a  transfer  gate  for  performing  switch- 
ing  operation  in  response  to  a  first  pulse  signal 

25  supplied  along  the  corresponding  address  line  to 
thereby  transfer  the  image  signal  to  the  capacitor. 
The  transfer  gate  includes  a  MOSFET  transistor 
whose  gate  electrode  is  connected  to  an  address 
line,  whose  source  electrode  is  connected  to  a 

30  data  line  and  whose  drain  electrode  is  connected 
to  the  capacitor. 

GB—  A—  2081018  also  discloses  a  matrix  tran- 
sistor  circuit  for  a  matrix  liquid  crystal  display 
device  and  is  also  concerned  with  the  voltage 

35  drop  of  the  image  signal  caused  by  the  parasitic 
capacitance  of  the  transistor  acting  as  a  transfer 
gate  but  proposes  a  solution  quite  different  from 
that  of  this  invention. 

It  is  therefore  an  object  of  the  present  invention 
40  to  provide  a  thin-film  transistor  circuit  which  is 

preferably  utilized  in  performing  the  image  dis- 
play  driving  of  a  thin  display  device,  such  as  a 
liquid  crystal  display  device,  and  which  compen- 
sates  for  the  voltage  drop  of  the  image  signal 

45  caused  by  the  parasitic  capacitance  component 
which  is  undesirably  included  in  a  display  drive 
circuit  of  such  a  kind  of  display  device,  thereby 
promoting  good  image  display. 

According  to  the  present  invention,  there  is 
50  provided  a  thin-film  transistor  circuit  for  driving  a 

thin  display  device  comprising  a  plurality  of  cir- 
cuit  components  which  control  the  picture 
element  display  in  unit  picture  element  region  of 
said  thin  display  device  and  which  are  arranged 

55  so  as  to  form  a  matrix  connected  to  data  lines 
supplying  an  image  signal  and  connected  to 
address  lines  substantially  crossing  the  data  lines 
perpendicularly  and  supplying  a  first  pulse  signal, 
as  a  gate  pulse  signal,  to  command  the  trans- 

eo  mission  of  the  image  signal,  wherein  each  circuit 
component  comprises  capacitor  means,  con- 
nected  to  one  unit  picture  element  region  of  said 
thin  display  device,  for  receiving  and  temporarily 
storing  the  image  signal,  and  transfer  gate  means 

65  for  performing  switching  operation  in  response  to 

Description 

The  present  invention  relates  in  general  to  thin- 
film  transistor  circuits  and,  in  more  particular,  to  a 
thin  film  transistor  circuit  which  is  utilized  as  the 
transistor  matrix  array  of  a  thin  display  device, 
such  as  a  liquid  crystal  display  device. 

A  thin  display  device  which  includes  a  drive 
circuit  comprised  of  a  transistor  matrix  array  has 
recently  been  developed.  A  liquid  crystal  (LC) 
display  panel,  electroluminescence  (EL)  display 
panel  and  electrochromic  (EC)  display  panel  are 
included  among  thin  display  devices. 

According  to  the  conventional  thin  display 
device,  image  information  is  stored  in  a  transistor 
matrix  array  provided  on  a  substrate,  for  every 
dot.  The  image  information  thus  stored  is  dis- 
played  in  accordance  with  the  above-mentioned 
matrix  dots  in  the  liquid  crystal  layer,  EL  layer,  or 
EC  layer  which  is  disposed  on  the  matrix  array. 

The  display  region  of  the  display  device  which 
includes  the  transistor  matrix  array  therein  is 
divided  into  a  matrix  of,  e.g.,  mxn  (where,  m  and 
n  are  positive  integers);  and,  accordingly,  it  has 
(nxm)  unit  picture  elements.  A  picture  element 
circuit  having  a  memory  function  is  so  provided 
as  to  correspond  to  each  unit  picture  element 
section.  Fundamentally,  each  picture  element  cir- 
cuit  has  a  thin-film  transistor  (TFT)  which  serves 
as  a  transfer  gate,  and  a  capacitor  for  storing  a 
picture  element  image  signal.  When  the  voltage 
corresponding  to  the  image  signal  is  applied  to 
this  capacitor,  the  capacitor  holds  this  voltage  and 
then  applies  it  to  the  display  layer  at  a  proper 
time,  thereby  driving  the  picture  elements  to  be 
displayed.  One  important  factor  in  obtaining  a 
good  image  display  pertains  to  the  fact  that  the 
voltage  to  be  applied  to  the  capacitor  is  efficiently 
supplied  to  the  display  layer,  upon  its  display. 
However,  according  to  a  conventional  thin  display 
device  such  as  an  LC  display  panel,  the  transistor 
included  in  the  picture  element  circuit  has  an 
undesirable  parasitic  capacitance  between  the 
gate-drain  electrodes.  Thus,  since  the  above- 
mentioned  signal  voltage,  which  is  stored  in  the 
capacitor,  might  be  reduced  by  this  parasitic 
capacitance  component,  the  voltage  value  to  be 
actually  supplied  to  the  display  layer  could  be 
smaller  than  the  normal  value  of  the  signal 
voltage  which  was  previously  applied.  The  reduc- 
tion  of  the  signal  voltage  to  be  supplied  to  the 
display  layer  interferes  with  the  good  image 
display  characteristics  of  the  display  layer.  Par- 
ticularly  in  the  case  where  the  transistor  is  made 
from  a  thin-film  semiconductor  material  such  as 
amorphous  silicon,  the  width  of  the  transistor's 
channel  region  must  be  enlarged  to  sufficiently 
reduce  the  ON  resistance  of  the  channel,  since  the 
above-mentioned  material  has  small  electric  field 
effect  mobility.  In  this  case,  the  parasitic  capaci- 
tance  component,  which  is  included  in  the  picture 
element  circuit,  increases  with  an  increase  in  the 
channel  width  of  the  switching  TFT.  Con- 
sequently,  the  reduction  of  the  image  signal 
voltage  due  to  the  parasitic  capacitance  is  further 
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arrangement  of  one  picture  element  circuit  which 
is  included  in  the  thin-film  transistor  circuit 
applied  to  an  EL  display  device. 

Prior  to  a  description  of  embodiments  of  the 
present  invention,  a  conventional  display  drive 
circuit  of  a  liquid  crystal  (LC)  display  device  will  be 
described  with  reference  to  the  drawings,  to 
facilitate  understanding  of  the  present  invention. 

Conventionally,  a  picture  element  circuit  (i.e.,  a 
circuit  used  to  drive  an  LC  layer  corresponding  to 
one  picture  element  of  the  LC  display)  of  a  display 
drive  circuit  to  be  provided  in  an  LC  display  device 
has  a  fundamentally  simple  configuration,  such 
as  that  illustrated  in  Fig.  1.  The  reason  for  its 
simple  arrangement  is  that  it  is  necessary  to 
increase  the  number  of  picture  elements  in  one 
display  screen,  to  obtain  a  display  image  with  a 
high  degree  of  accuracy  and  fineness  on  the  LC 
display.  A  simple  circuit  is  more  advantageous, 
since  the  transistor  circuit  is  formed  with  high 
manufacturing  yield  in  a  picture  element  region 
thus  narrowed  on  the  display  substrate. 

In  the  conventional  picture  element  circuit 
shown  in  Fig.  1,  a  switching  transistor  2  is  ON/OFF 
controlled  in  response  to  a  voltage  pulse  signal  to 
be  supplied  from  a  first  power  supply  4,  through 
an  address  line  6,  to  its  own  gate.  A  picture 
element  signal  is  supplied  from  a  second  power 
supply  10  to  the  source  of  the  MOS  transistor  2 
through  a  data  line  8.  The  drain  of  the  transistor  2 
is  grounded  through  a  capacitor  12  for  storing  the 
signal  voltage  and  is  connected  to  an  LC  layer 
section  14.  When  a  high  gate  pulse  signal  for 
making  the  transistor  2  conductive  is  input  to  the 
address  line  6,  the  transistor  2  is  turned  ON.  At 
this  time,  an  image  signal  to  be  transmitted 
through  the  data  line  8  is  supplied  to  the  capacitor 
12  through  the  conductive  transistor  2  and  is 
stored  therein.  While  the  gate  potential  of  the 
transistor  2  is  at  zero  volts,  the  capacitor  12  holds 
the  voltage  value  corresponding  to  the  image 
signal.  When  the  image  voltage  signal  thus  stored 
in  that  capacitor  12  is  supplied  to  the  LC  layer  14 
in  response  to  the  tuming-off  of  the  transistor  2, 
the  image  corresponding  to  one  picture  element 
is  displayed  in  the  LC  layer  14. 

However,  since  a  parasitic  capacitance  actually 
exists  between  the  gate-drain  of  the  MOS  tran- 
sistor  2,  this  means  that  the  additional  capacitor 
indicated  by  reference  numeral  16  in  Fig.  1  is 
connected  to  the  above-mentioned  signal  storing 
capacitor  12  (this  connecting  relationship  being 
represented  by  the  dotted  line  of  Fig.  1).  As  a 
result  of  this,  at  that  moment  when  the  channel 
region  of  the  transistor  2  is  closed  in  response  to 
the  reception  of  the  gate  signal  whose  level  is 
zero  or  not  greater  than  that  of  the  threshold 
voltage,  the  image  signal  voltage  which  has  been 
stored  in  the  capacitor  12  is  decreased  due  to  the 
parasitic  capacitance.  Thus,  portion  AV  of  the 
original  (or  initial)  image  signal  voltage,  which 
was  input  through  the  transistor  2,  could  have 
been  trapped  in  the  parasitic  capacitor  16  and, 
accordingly,  the  voltage  which  is  only  the  voltage 
component  AV  lower  than  the  original  image 

the  first  pulse  signal,  thereby  transferring  the 
image  signal  to  said  capacitor  means,  said  trans- 
fer  gate  means  including  a  thin-film  transistor 
having  a  gate  electrode  connected  to  one  address 
line,  a  source  electrode  connected  to  one  data  line  5 
and  a  drain  electrode  connected  to  said  capacitor 
means,  characterized  in  that  said  thin-film  tran- 
sistor  circuit  further  comprises: 

voltage  compensating  means,  connected  to 
said  capacitor  means,  for  supplying  said  capacitor  10 
means  with  a  second  pulse  signal,  which  is 
synchronized  with  the  first  pulse  signal  and  has  a 
polarity  opposite  to  that  of  the  first  pulse  signal, 
thereby  preventing  the  image  signal  voltage 
across  the  capacitor  means  from  a  decrease  15 
caused  by  a  parasitic  capacitance  component 
existing  in  said  thin-film  transistor. 

The  present  invention  is  best  understood  with 
reference  to  the  accompanying  drawings,  in 
which:  20 

Fig.  1  is  a  circuit  diagram  showing  the  arrange- 
ment  of  one  picture  element  circuit  of  a  conven- 
tional  thin-film  transistor  circuit  which  may  be 
adopted  to  drive  the  display  by  means  of  a  liquid 
crystal  display  device;  25 

Fig.  2  is  a  diagram  showing  the  overall  arrange- 
ment  of  a  thin-film  transistor  circuit  (including  a 
picture  element  circuit  section  which  is  arranged 
in  the  form  of  a  matrix)  used  to  drive  the  liquid 
crystal  display  device  of  one  embodiment  accord-  30 
ing  to  the  present  invention; 

Fig.  3  is  a  circuit  diagram  showing  the  internal 
arrangement  of  one  picture  element  circuit  which 
exists  in  the  (i,j)th  matrix  position  among  the 
various  picture  element  circuits  shown  in  Fig.  2;  35 

Figs.  4A  to  4D  are  diagram  showing  the 
waveforms  of  the  signals  to  be  supplied  to  the 
principal  sections  of  the  picture  element  circuit  of 
Fig.  3; 

Fig.  5  is  a  plan  view  showing  the  principal  40 
section  of  a  liquid  crystal  display  device  to  which 
a  thin-film  transistor  circuit  of  a  second  embodi- 
ment  according  to  the  present  invention  is 
applied; 

Fig.  6  is  a  diagram  illustrating  a  cross-sectional  45 
arrangement  taken  along  line  VI  —  VI  of  the  liquid 
crystal  display  device  of  Fig.  5; 

Fig.  7  is  a  circuit  diagram  showing  the  internal 
arrangement  of  one  (i,j)th  picture  element  circuit 
which  is  included  in  the  thin-film  transistor  circuit  so 
formed  in  the  LCD  device  shown  in  Figs.  5  and  6; 

Figs.  8A  to  8D  are  diagrams  showing  the 
waveforms  of  the  signals  to  be  generated  in  the 
principal  sections  of  the  picture  element  circuit  of 
Fig.  7;  55 

Fig.  9  is  a  circuit  diagram  showing  the  internal 
arrangement  of  one  picture  element  circuit  pro- 
vided  in  the  (i,j)th  matrix  position  in  a  thin-film 
transistor  circuit  of  a  third  embodiment  according 
to  the  present  invention;  60 

Figs.  10A  to  10E  are  diagrams  showing  the 
waveforms  of  the  signals  to  be  generated  or 
supplied  in  the  principal  sections  of  the  picture 
element  circuit  of  Fig.  9;  and 

Fig.  11  is  a  circuit  diagram  showing  the  internal  65 
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which  serves  a  transfer  gate  for  an  image  signal 
to  be  displayed  in  a  unit  LCD  layer  22.  The  TFT  20 
has  its  gate  electrode  connected  to  the  i-th 
address  line  Xj,  and  the  source  electrode  thereof 

5  is  connected  to  the  j-th  data  line  Yj.  The  drain 
electrode  of  the  TFT  20  is  connected  to  the  unit 
LCD  layer  22.  Reference  numeral  24  designates  a 
capacitor  which  equivalently  represents  the  para- 
sitic  capacitance  component  to  be  caused 

10  between  the  gate  and  drain  of  the  TFT  20.  A  signal 
storage  capacitor  26  is  provided  between  the  TFT 
drain  electrode  and  the  ground.  This  embodiment 
also  has  m  third  lines  Z1f  ...  ,  Zm,  which  are 
parallel  to  the  address  lines  X  and  connect  each 

15  picture  element  circuit  column.  These  lines 
Z17  ...  ,  Zm  are  each  connected  to  their  respective 
power  supplies  V(Zn),  ...  ,  V(ZJ  for  voltage  com- 
pensation.  In  the  picture  element  circuit  C,j  of  Fig. 
3,  a  capacitor  28  is  provided  between  the  i-th 

20  compensation  line  Z,  and  the  drain  of  the  TFT  20. 
Therefore,  according  to  the  circuit  of  this  embodi- 
ment,  a  compensating  voltage  V2  is  supplied, 
through  the  capacitor  28,  to  the  capacitor  26  for 
storing  the  image  signal. 

25  When  the  gate  pulse  signal  having  the 
waveform  shown  in  Fig.  4A  (for  turning  on  the 
TFT  20)  is  supplied  through  the  address  line  X,  to 
the  gate  of  TFT  20,  this  TFT  20  is  rendered 
conductive  in  response  to  this  signal.  Thus,  the 

30  image  signal  (Fig.  4B)  provided  on  the  data  line  Y, 
is  stored  in  the  capacitor  26,  through  this  conduc- 
tive  TFT  20.  At  this  time,  the  compensating  signal, 
which  is  synchronized  with  the  gate  pulse  signal 
of  Fig.  4A  and  has  a  pulse  component  32  of  a 

35  polarity  opposite  to  that  of  the  pulse  component 
30  of  the  gate  pulse  signal  shown  in  Fig.  4C,  is 
supplied  to  the  signal  storage  capacitor  through 
the  additional  capacitor  28.  Therefore,  it  is  pre- 
vented  that  a  signal  component  (indicated  as 

40  "AV"  in  Fig.  4D)  of  the  image  signal  stored  in  the 
capacitor  26  decreases  due  to  the  voltage  drop  at 
the  parasitic  capacitor  24  to  be  caused  between 
the  gate  and  drain  of  the  TFT  20.  The  amount  of 
charge  Q_  to  be  accumulated  at  a  common 

45  contact  34  of  the  three  capacitor  components  24, 
26,  28  which  are  included  in  the  picture  element 
circuits  Cu  (Fig.  3)  at  time  t,  when  only  the  time 
period  At  has  elapsed  from  time  t0  when  the  TFT 
20  had  been  turned  ON  (i.e.,  the  point  in  time 

so  immediately  before  the  TFT  20  is  turned  OFF)  is 
expressed  as  follows: 

signal  voltage  is  merely  used  to  drive  the  LC  layer 
14.  This  would  cause  the  image  display  efficiency 
in  the  LC  layer  14  to  become  worse.  In  addition, 
the  operating  point  in  the  liquid  crystal  driving 
changes  and  black-and-white  indications  are 
inverted,  so  that  the  image  display  will  now  be 
normally  performed. 

A  polycrystal  material  such  as  Si,  CdSe,  Te, 
CdS,  etc.,  in  the  crystalline,  polycrystalline,  or 
amorphous  stase,  etc.,  may  be  used  as  the  semi- 
conductor  material  of  the  transistor.  To  realize  the 
above-mentioned  matrix  array  of  a  large  area 
with  a  low  production  cost,  polycrystal  semicon- 
ductor  materials  and  amorphous  Si  or  the  like, 
which  may  be  manufactured  by  a  low-tempera- 
ture  process,  have  recently  received  a  great  deal 
of  attention.  With  a  thin-film  transistor  using  such 
thin-film  semiconductor  materials,  since  the  elec- 
tric  field  effect  mobility  is  markedly  lower  than 
that  of  a  MOS  transistor  made  of  crystalline  Si,  or 
the  like,  it  is  necessary  to  make  the  channel  width 
of  the  transistor  fairly  large  and  to  set  the  ON 
resistance  of  the  channel  low  enough  to  suffi- 
ciently  store  the  image  signal  in  the  capacitive 
load  12,  within  a  time  period  At  equivalent  to  a 
pulse  width  of  the  gate  pulse  signal.  In  such  a 
large  thin-film  transistor,  the  reduction  amount 
AV  of  the  stored  voltage  could  have  been  sub- 
stantially  enlarged,  since  the  parasitic  capacitance 
16  is  significantly  enlarged.  Such  reduction  of  the 
image  signal  voltage  makes  operation  of  the 
display  device  by  means  of  the  transistor  matrix 
array  difficult  and,  in  particular,  is  a  great  obstacle 
in  the  realization  of  a  thin-film  transistor  matrix 
array  consisting  of  a  semiconductor  material  with 
low  mobility. 

Fig.  2  shows  a  thin-film  transistor  circuit  which 
serves  to  drive  the  liquid  crystal  display  device  in 
accordance  with  a  first  embodiment  according  to 
the  present  invention.  This  liquid  crystal  display 
(LCD)  device  has  unit  picture  elements  which  are 
arranged  in  the  form  of  an  mxn  matrix.  In  the 
circuit  arrangement  of  Fig.  2,  (mxn)  picture 
element  circuits  Cn,  C-|2,  .  •  •  ,  C1n,  ...  ,  Cm1,  ...  , 
Cmn,  each  of  which  drives  corresponding  unit 
picture  elements  of  the  LCD  and  has  a  memory 
function,  are  arranged  in  the  form  of  a  matrix, 
through  m  address  lines  X  and  n  data  lines  Y.  The 
image  information  of  the  LCD  picture  element  is 
stored  in  corresponding  picture  element  circuit  C. 
The  image  display  is  performed  in  liquid  crystal 
layer  (not  shown)  of  Fig.  2,  which  is  provided  on 
the  transistor  matrix  array,  in  accordance  with 
these  image  information.  The  address  lines  X,, 
X2,  ...  ,  Xm  are  connected  to  DC  power  supplies 
V(X,),  . . . ,   V(XJ,  respectively,  while  data  lines 
Y1f  ...  ,  Ym  are  connected  to  DC  power  supplies 
V(Y1),...,V(YJ,  respectively. 

With  reference  to  Fig.  3,  the  internal  arrange- 
ment  of  one  picture  element  circuit  Cn  among  the 
picture  element  circuits  C  is  illustrated  here  in 
detail.  The  internal  arrangements  of  the  other 
picture  element  circuits  are  similar  to  that  of  this 
picture  element  circuit  Cjj.  The  picture  element 
circuit  Qj  includes  a  thin-film  transistor  (TFT)  20 

Q_=C2  •  Vd+Cp(Vd-Vg-Vg0) 
+Cz(Vd+Vz-Vz0) (1) 

55 
where 

Cs:  capacitance  of  the  signal  storage  capacitor 
26, 

Cp:  capacitance  of  the  parasitic  capacitor  com- 
ponent  24, 

Cz:  capacitance  of  the  additional  capacitor  28, 
Vg:  pulse  potential  level  of  the  gate  pulse  signal, 
Vd:  potential  level  of  the  image  signal, 
Vz:  compensating  voltage. 

so 

65 
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The  charge  amount  Q+  at  the  contact  34  imme- 
diately  after  the  above-mentioned  time  t,  (i.e.,  at 
the  point  in  time  immediately  after  the  TFT  20  was 
turned  OFF)  is  expressed  as  follows: 

Q+=Cs(Vd-AV)+Cp(Vd-AV-Vg0) 
+C2(Vd-AV-V20)  (2) 

From  the  above  equations  (1),  (2),  the  amount  of 
signal  voltage  drops  AV  of  the  image  signal  may 
expressed  as  follows: 

tuted  in  the  manner  described  above.  A  liquid 
crystal  material  is  used  to  seal  the  sealing  space 
between  the  transistor  array  structure  and  the 
glass  substrate  72,  thereby  constituting  a  liquid 

5  crystal  layer  76. 
An  equivalent  circuit  of  the  principal  section  of 

the  thin-film  transistor  array  for  driving  the  liquid 
crystal  display  device  of  Figs.  5  and  6  is  shown  in 
Fig.  7.  In  the  circuit  of  Fig.  7,  since  the  same 

10  elements  and  components  as  those  shown  in  Fig. 
3  are  designated  by  the  same  reference  numerals, 
their  descriptions  are  omitted  here.  In  Fig.  7,  one 
end  of  the  additional  capacitor,  i.e.,  the  compen- 
sating  capacitor  80  connected  to  the  TFT  58, 

15  which  is  included  in  the  picture  element  circuit  <ZV) 
connected  to  the  address  line  X|  and  which  serves 
as  the  transfer  gate,  is  connected  to  the  adjacent 
address  line  X,_!  which  is  one  line  before  the 
address  line  X,.  In  this  second  embodiment,  the 

20  third  line  for  supplying  the  compensating  voltage 
Vz  to  the  picture  element  circuit  Cn,  i.e.,  the 
address  line  for  supplying  the  compensating 
pulse  (corresponding  to  Z|  of  Fig.  3)  is  not  pro- 
vided.  This  is  because,  according  to  this  second 

25  embodiment,  the  address  line  X,  for  supplying  the 
gate  pulse  signal  also  serves  as  the  address  line 
(Z|)  for  supplying  the  compensating  pulse  (men- 
tioned  above).  Furthermore,  in  Fig.  7,  the 
capacitor  for  storing  the  image  signal  is  not 

30  specially  provided;  though  the  synthetic  capaci- 
tance  obtained  by  synthesizing  in  parallel  the 
capacitance  of  the  liquid  crystal  layer  76  itself,  the 
additional  capacitance  80,  and  the  parasitic 
capacitance  24  of  the  TFT  58  is  used  as  the 

35  capacitor  for  storing  the  image  signal  voltage.  It 
should  also  be  noted  that  the  capacitance  of  the 
additional  capacitor  80  is  preferably  set  to  be 
about  twice  the  capacitance  value  of  the  parasitic 
capacitor  24  when  the  TFT  58  is  conductive.  In 

40  addition,  the  above-mentioned  picture  element 
circuits  are  aligned  to  define  rows  and  columns  of 
a  50x50  (where,  m=n=50)  matrix. 

The  operation  mode  of  the  liquid  crystal  display 
device  of  the  second  embodiment,  which  is  con- 

45  stituted  as  described  above,  may  be  described  as 
follows,  with  reference  to  Figs.  8A  to  8D,  as  well 
as  Figs.  5  to  7.  The  pulsating  image  voltage  signal 
Vd  (Fig.  8C)  to  be  supplied  through  the  data  line  Yj, 
during  the  period  between  time  t|  and  time  t,+At, 

so  is  stored  in  the  drain  electrode  terminal  of  the 
transfer  gate  TFT  58.  This  image  voltage  signal  Vd 
is  continuously  held  until  another  image  signal  is 
nextly  supplied  after  time  t,+At.  At  this  time, 
during  the  period  from  time  t|  to  the  time  when 

55  At+td  (where,  td>0)  has  elapsed,  in  order  to 
prevent  the  voltage  drop  of  the  image  signal  Vd 
which  is  due  to  the  influence  of  parasitic  capacitor 
24,  a  positive  gate  pulse  82  of  voltage  level  Vg 
(Fig.  8B)  is  applied  to  the  address  line  X,  and,  at 

so  the  same  time,  the  compensating  pulse  84  (Fig. 
8A)  having  a  voltage  depth  of  Vg/2  and  a  polarity 
opposite  to  that  of  this  gate  pulse  82  (i.e.,  negative 
polarity)  is  applied  to  the  address  line  X^.  Thus, 
it  is  possible  to  diminish  the  signal  voltage  drop 

65  AV  represented  by  the  previously  mentioned 

cp  •  vg-cz  •  vz 
(3) AV=- 

Cs+Cp+C2 

As  may  be  seen  from  the  above  equation  (3),  it  is 
possible  to  set  AV  at  zero  by  supplying  to  the 
signal  storage  capacitor  26  the  compensating 
pulse  signal  represented  by  the  equation, 
V(z)=(Cp/Cz)Vg,  which  signal  has  a  voltage,  i.e., 
-(Vg+Vg0)  of  a  polarity  opposite  to  that  of  the 
pulse  potential  V(x)=Vg+Vg0  of  the  gate  pulse 
signal  (Fig.  4A)  to  be  supplied  to  the  gate  of  the 
TFT  20.  It  is  therefore  possible  to  favorably  com- 
pensate  for  the  reduction  of  the  signal  voltage  of 
the  image  signal  to  be  displayed  in  the  unit 
picture  element  22,  which  reduction  is  due  to  the 
negative  influence  of  the  parasitic  capacitor  at  the 
transfer  gate  20. 

Figs.  5  and  6  are,  respectively,  a  plan  view  and  a 
cross-sectional  view  of  a  liquid  crystal  display 
device  which  inlcudes  therein  a  thin-film  tran- 
sistor  circuit  of  the  second  embodiment  of  the 
present  invention.  Gate  electrode  films  52-1  and 
52-2,  which  are  constituted  integrally  with  the 
address  lines  X,--,  and  X,,  respectively,  are  formed 
on  an  insulative  substrate  50.  A  silicon  dioxide 
(SiO2)  film  54,  which  serves  as  a  gate  insulation 
layer,  is  deposited  on  those  gate  electrode  films 
52-1,  52-2.  Thin-film  transistors  58,  60  made  of 
amorphous  silicon  films  56-1,  56-2,  which  had 
been  deposited  on  the  SiO2  film  54  after  the 
patterning  was  performed,  are  further  provided 
on  the  SiO2  film  54.  Source  electrodes  62-1  and 
62-2  are  so  provided  as  to  come  into  contact  with 
the  amorphous  silicon  films  56-1  and  56-2  of  the 
TFTs  58  and  60  on  the  SiO2  film  54,  respectively. 
These  electrodes  62-1,  62-2  are  patterned  and 
integrally  formed  with  respect  to  the  data  line  Y,. 
Drain  electrodes  64-1,  64-2  are  connected  to  the 
transistors  58,  60  and  display  electrode  layers  66- 
1,  66-2.  Reference  numerals  68-1  and  68-2  respec- 
tively  indicate  each  one  terminal  electrode  of  an 
additional  capacitance  (or  .  compensating 
capacitor)  80  (Fig.  7)  which  is  so  formed  as  to 
partially  face  the  gate  electrodes  52-1,  52-2 
through  the  SiO2  film  54.  (This  additional 
capacitor  corresponds  to  the  capacitor  28  in  the 
picture  element  circuit  C|j  shown  in  Fig.  3).  These 
transistor  matrix  arrays,  excluding  the  display 
electrodes  66,  are  covered  by  SiO2  films  70-1  and 
70-2.  A  glass  substrate  72  on  which  a  transparent 
conductive  film  74  is  formed  is  superimposed 
over  the  transistor  matrix  array  structure  consti- 
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formed.  The  fact  that  the  period  Ts  during  which 
the  image  signal  is  to  be  applied  to  the  liquid 
crystal  layer  76  temporarily  fluctuates  presents  no 
particular  problem,  since  it  is  substantially  shorter 

5  than  the  time  period  during  which  the  LCD  device 
holds  the  picture  element  display. 

According  to  the  third  embodiment  thus  con- 
structed,  when  the  gate  pulse  94  which  affects  the 
transmission  of  the  image  signal  to  the  address 

w  line  X,  to  be  connected  to  the  picture  element 
circuit  Cjj  by  turning  on  the  TFT  58  is  applied,  the 
address  line  X,-,  which  is  one  line  before  the 
address  line  X,  and  to  which  the  additional 
capacitor  84  is  connected  serves  as  the  compen- 

15  sating  pulse  supplying  line  for  the  picture  element 
circuit  Cjj.  At  this  time,  the  adjacent  address  line 
Xi+1  on  the  opposite  side  of  the  address  line  X, 
functions  as  the  grounded  line  for  the  picture 
element  circuit  C,,.  By  applying  the  compensating 

20  pulse  signal  to  one  end  of  the  liquid  crystal  layer 
76  to  be  connected  to  the  drain  pattern  line  of  the 
TFT  58  through  the  additional  capacitor  84,  it  is 
possible  to  almost  completely  compensate  for  the 
voltage  drop  of  the  image  signal  to  be  stored  in 

25  this  capacitor  84  due  to  the  parasitic  capacitor  24. 
In  this  embodiment,  there  is  not  particular  need  to 
provide  a  ground  potential  (zero  potential)  in  the 
picture  element  region.  This  enables  the  tran- 
sistor  matrix  array  structure  to  be  further  sim- 

30  plified  and,  accordingly,  it  is  possible  to  realize  a 
high  manufacturing  yield  with  respect  to  the  LCD 
device;  and,  an  image  display  with  a  high  degree 
of  accuracy  and  fineness  via  the  LCD  device  may 
be  obtained  at  the  same  time.  Thus,  it  is  possible 

35  to  realize  a  TFT  matrix  array  which  is  capable  of 
driving  the  LCD  with  a  high  degree  of  reliability. 

Although  the  present  invention  has  been 
shown  and  described  with  respect  to  particular 
embodiments,  various  changes  and  modifi- 

40  cations,  which  are  obvious  to  a  person  skilled  in 
the  art  to  which  the  invention  pertains,  can  be 
made. 

The  above  description  was  made  with  respect 
to  the  TFT  circuit  which  is  used  to  drive  the  LCD 

45  device.  However,  the  constitutional  concept  of  the 
TFT  circuit  of  the  present  invention  can  also  be 
applied  to  other  thin  display  devices.  In  Fig.  11,  a 
TFT  circuit  illustrated  is  one  to  which  the  funda- 
mental  concept  of  the  first  embodiment  of  Fig.  3 

so  has  been  applied,  and  one  which  is  designed  for 
use  with  an  EL  display  device.  The  picture 
element  circuit  C|,-,  designed  for  use  with  the  EL 
display  device  has  two  TFTs  20,  96.  The  image 
signal  is  stored  in  the  capacitor  26  which  serves  to 

55  store  the  image  signal,  by  performing  the  switch- 
ing  operation  of  the  TFT  20  in  a  manner  similar  to 
the  case  of  the  first  embodiment  described  with 
reference  to  Fig.  3.  Image  signal  $„  is  supplied  to 
the  gate  of  the  second  TFT  96.  This  switching 

60  operation  of  the  TFT  96  is  controlled  by  that 
image  signal  $,,-.  This  enables  the  display  of  an  EL 
layer  98  for  receiving  an  AC  voltage  from  a 
terminal  100  to  be  driven. 

With  the  thin-film  transistor  of  the  present 
65  invention,  since  the  mobility  of  the  semiconduc- 

equation  (3)  to  substantially  zero.  It  should  be 
noted  that  the  pulse  width  of  the  compensating 
pulse  84  mentioned  above  may  not  necessarily  be 
identical  to  that  of  the  gate  pulse  82  to  be  applied 
to  the  address  line  X,.  It  might  also  be  possible  to 
start  applying  the  compensating  pulse  from  any 
time  unit  time  t,+At,  after  supplying  the  gate 
pulse  82  to  the  address  line  X,. 

According  to  the  second  embodiment 
described  above,  the  address  line  Z,  for  supplying 
the  compensating  pulse  need  not  be  specially 
provided,  since  the  ordinary  address  line  X,  also 
simultaneously  and  commonly  serves  as  the  line 
for  applying  the  compensating  pulse  signal  to  the 
TFT  drain.  This  simplifies  the  transistor  gate  array 
structure  and  also  permits  an  effect  similar  to  that 
of  the  first  embodiment. 

Fig.  9  illustrates  the  circuit  arrangement  of  a 
principal  section  of  a  third  embodiment  of  the 
present  invention.  Since  the  same  elements  and 
components  as  those  of  the  second  embodiment 
(Fig.  7)  are  designated  by  the  same  reference 
numerals,  their  descriptions  are  omitted  here.  In 
Fig.  9,  the  capacitor  84  used  only  for  the  storage 
of  the  image  signal  voltage  is  provided  between 
the  (i-1)th  address  line  X,-,  and  the  drain  elec- 
trode  of  the  transfer  gate  TFT  58.  On  the  other 
hand,  an  additional  capacitor  86  is  connected 
between  the  TFT  drain  and  the  address  line  Xl+1 
adjacent  to  the  address  line  X;  on  the  opposite 
side  of  address  line  X,-,.  This  additional  capacitor 
86  is  so  selected  that  its  capacitance  is  equal  to 
the  capacitance  value  of  the  parasitic  capacitor  24 
when  the  TFT  58  is  in  the  conductive  state. 

Figs.  10Ato  10C  illustrate  the  signal  waveforms 
of  the  gate  pulse  signals  to  be  supplied  to  the 
address  lines  X,-,,  X,  and  Xl+1,  respectively.  Fig. 
10D  represents  the  waveform  of  the  image  signal 
having  pulse  voltage  level  Xd,  which  signal  is  to 
be  applied  to  the  data  line  Y,-.  Fig.  10E  represents 
the  waveform  of  signal  voltage  $ij  to  be  applied  to 
the  liquid  crystal  layer  72  of  the  LCD  device.  A 
pulse  90  (Fig.  10D)  of  the  image  signal  Vd  to  be 
supplied  through  the  data  line  Y,  to  the  picture 
element  circuit  c(j  during  the  period  of  time 
denoted  as  t,-t|+1  is  stored  in  the  capacitor  84.  At 
this  time,  as  shown  in  Fig.  10A,  a  compensating 
pulse  92  having  a  polarity  opposite  to  but  with  the 
same  peak  value  (i.e.,  -Vg)  as  a  gate  pulse  94  on 
address  line  X,  having  peak  value  Vg  is  supplied  to 
the  address  line  X,.-,.  This  compensating  pulse  92 
is  also  intermittently  applied  for  only  the  time 
period  td,  even  after  time  ti+1.  (However,  even  if  td 
is  zero,  this  will  not  actually  be  an  essential 
problem  with  respect  to  the  operation  of  the  LCD 
device).  In  this  situation,  although  the  image 
signal  voltage  <j>t]  to  be  applied  to  the  liquid  crystal 
layer  76  of  the  unit  picture  element  has  values 
other  than  the  voltage  Vd  of  the  above-mentioned 
image  signal  pulse  90  from  the  data  line  Y,  during 
the  period  denotes  Ts=ti+1~ti+3,  as  shown  in  Fig. 
10E,  this  voltage  is  equal  to  the  above-mentioned 
voltage  value  Vd  after  only  time  period  td  has 
elapsed,  from  time  t1+3,  whereby  the  fundamental 
operation  of  the  picture  element  display  is  per- 
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to  one  data  line  (Yj)  and  a  drain  electrode  con- 
nected  to  said  capacitor  means  (26,  84),  charac- 
terized  in  that  said  thin-film  transistor  circuit 
further  comprises: 

voltage  compensating  means  (28,  80,  86),  con- 
nected  to  said  capacitor  means  (26,  84),  for 
supplying  said  capacitor  means  with  a  second 
pulse  signal,  which  is  synchronized  with  the  first 
pulse  signal  and  has  a  polarity  opposite  to  that  of 
the  first  pulse  signal,  thereby  preventing  the 
image  signal  voltage  across  the  capacitor  measn 
(26,  84)  from  a  decrease  caused  by  a  parasitic 
capacitance  component  existing  in  said  thin-film 
transistor. 

2.  A  circuit  according  to  claim  1,  characterized 
in  that  said  voltage  compensating  means  (28,  80, 
86)  applies  to  said  capacitor  means  (26,  84)  the 
second  pulse  signal  having  a  voltage  value 
enough  to  compensate  for  the  reduction  of  signal 
voltage  resulting  from  the  partial  leakage  of  the 
image  signal  voltage  stored  in  said  capacitor 
means  (26,  84)  into  the  parasitic  capacitance 
component  (24)  existing  between  the  gate  and 
drain  electrodes  of  said  thin-film  transistor  (20, 
58). 

3.  A  circuit  according  to  claim  2,  characterized 
in  that  said  voltage  compensating  means  includes 
signal  generator  means  (Vz)  for  generating  said 
second  pulse  signal,  signal  transmitting  line 
means  (Z,)  connected  to  said  signal  generator 
means  (Vz),  for  transmitting  said  second  pulse 
signal,  said  line  means  being  substantially  paral- 
lel  to  said  one  address  line  (X,),  and  second 
capacitor  means  (28),  provided  between  said 
signal  transmitting  line  means  (ZJ  and  a  common 
contact  (34)  of  said  first  capacitor  means  (26)  with 
said  transistor  drain  electrode,  for  supplying  said 
second  pulse  signal  to  said  capacitor  means  (26). 

4.  A  circuit  according  to  claim  3,  characterized 
in  that  the  second  pulse  signal  is  generated  so  as 
to  have  a  voltage  value  substantially  equal  to: 

tor  material  is  small,  the  channel  width  has  to  be 
set  at  a  larger  value  to  a  certain  extent,  for  the 
purpose  of  high-speed  operation.  Therefore, 
since  any  such  transistors  may  be  used,  the 
influence  due  to  the  parasitic  capacitance  s 
between  the  gate  and  drain  is  not  negligible.  To 
apply  a  gate  pulse  and  compensating  pulse 
having  a  polarity  opposite  to  that  of  the  signal 
voltage  to  the  drain  end,  transistors  having  a  so- 
called  MOS  transistor  construction,  which  10 
generally  has  a  pn  junction  at  its  source-drain,  are 
excluded.  This  is  because,  when  the  compensat- 
ing  pulse  is  applied,  the  pn  junction  present 
serves  as  the  forward  bias,  so  that  its  effect 
cannot  be  obtained.  However,  the  MOS  transistor  is 
structure  will  not  cause  a  problem  if  the  device 
region  is  electrically  isolated  from  other  regions 
and  is  in  a  total  floating  state. 

Furthermore,  the  semiconductor  material  of  the 
transistor  is  not  limited  to  amorphous  Si,  since  20 
polycrystalline  or  crystalline  silicon  might  also  be 
used,  as  may  a  semiconductor  material  such  as 
CdSe,  CdS,  etc.  The  additional  capacitance  may 
be  set  to  an  arbitrary  value,  and  the  proper  setting 
of  the  magnitude  of  the  compensating  pulse  to  be  25 
applied  to  the  additional  capacitor  allows  the 
effect  of  the  present  invention  to  be  fully  attained. 
It  is  not  always  necessary  to  use  the  (i-1)th 
address  line,  as  in  the  case  of  the  present  embodi- 
ment,  to  send  the  compensating  pulse  to  be  30 
applied  to  the  additional  capacitor  in  the  (i,j)th 
picture  element  circuit,  and  any  address  lines 
other  than  the  i-th  address  line  may  be  used.  As 
shown  in  Fig.  9,  where  one  end  of  the  (i,j)th 
capacitor  86  is  grounded  by  an  address  line,  the  35 
address  line  used  here  need  not  limited  to  the 
(i+1)th  address  line;  since  any  address  lines, 
other  than  the  address  line  used  to  send  the  gate 
and  compensating  pulses,  may  be  employed  for 
this  purpose.  40 

Claims 

1.  A  thin-film  transistor  circuit  for  driving  a  thin 
display  device  comprising  a  plurality  of  circuit  45 
components  (C)  which  control  the  picture  element 
display  in  unit  picture  element  regions  of  said  thin 
display  device  and  which  are  arranged  so  as  to 
form  a  matrix  connected  to  data  lines  (Y) 
supplying  an  image  signal  and  connected  to  so 
address  lines  (X)  substantially  crossing  the  data 
lines  perpendicularly  and  supplying  a  first  pulse 
signal,  as  a  gate  pulse  signal,  to  command  the 
transmission  of  the  image  signal,  wherein  each 
circuit  component  (C)  comprises  capacitor  means  55 
(26,  84),  connected  to  one  unit  picture  element 
region  (22)  of  said  thin  display  device,  for  receiv- 
ing  and  temporarily  storing  the  image  signal,  and 
transfer  gate  means  (20,  58)  for  performing 
switching  operation  in  response  to  the  first  pulse  60 
signal,  thereby  transferring  the  image  signal  to 
said  capacitor  means  (26,  84),  said  transfer  gate 
means  including  a  thin-film  transistor  (20,  58) 
having  a  gate  electrode  connected  to  one  of  the 
address  lines  (Xi),  a  source  electrode  connected  65 

•Vn 

where 
Cp:  the  parasitic  capacitance  to  be  caused  in 

said  transistor  (20), 
Cz:  capacitance  of  said  second  capacitor  means 

(28), 
Vg:  pulse  voltage  of  the  first  pulse  signal. 
5.  A  circuit  according  to  claim  3,  characterized 

in  that  said  thin  display  device  inlcudes  a  liquid 
crystal  display  device. 

6.  A  circuit  according  to  claim  1,  characterized 
in  that  said  thin  display  device  comprises  a  liquid 
crystal  layer  (76)  sealed  between  a  substrate  (50) 
having  a  display  electrodes  (66)  to  define  a  plu- 
rality  of  unit  picture  element  regions  and  a  trans- 
parent  electrode  plate  (72),  and  in  that  said  circuit 
components  (C)  are  integrated  and  formed  on 
said  substrate  (50)  to  provide  a  display  control 
circuit  section  which  includes  a  plurality  of  picture 
element  circuit  units  (C1  1  ,  C1  2,  ...  ,  Cij,  ...  ,  Cmn) 
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Matrix  angeordnet  sind,  die  mit  Datenleitungen 
(Y)  zur  Lieferung  eines  Bildsignals  und  mit  die 
Datenleitungen  im  wesentlichen  rechtwinkelig 
kreuzenden  AdrelSleitungen  (Z)  zur  Lieferung 
eines  ersten  Impulssignals  als  Torimpulssignal 
fur  die  Anweisung  der  Obertragung  des  Bildsi- 
gnals  verbunden  sind,  wobei  jeder  Schaltungs- 
bauteil  (C)  ein  mit  einer  Einheits-Bildelementzone 
(22)  der  dunnen  Anzeigevorrichtung  verbundenes 
Kondensatormittel  (26,  84)  zum  Abnehmen  und 
Zwischenspeichern  des  Bildsignals  sowie  Gber- 
tragungstormittel  (20,  58)  zur  Durchfiihrung  einer 
Umschaltoperation  in  Abhangigkeit  vom  ersten 
Impulssignal,  urn  damit  das  Biidsignal  zum  Kon- 
densatormittel  (26,  84)  zu  ubertragen,  aufweist, 
(und)  die  Ubertragungstormittel  einen  Dunnfilm- 
Transistor  (20,  58)  enthalten,  der  eine  mit  der 
einen  AdrelSleitung  (Xi)  verbundene  Gate-EIek- 
trode,  eine  mit  einer  Datenleitung  (Yj)  verbun- 
dene  Sourceelektrode  und  eine  mit  dem  Konden- 
satormittel  (26,  84)  verbundene  Drainelektrode 
aufweist,  dadurch  gekennzeichnet,  dalS  die  Dunn- 
film-Transistorschaltung  ferner  umfalSt:  eine  an 
das  Kondensatormittel  (26,  84)  angeschlossene 
Spannungskompensiereinrichtung  (28,  80,  86) 
zum  Beschikken  des  Kondensatormittels  mit 
einem  zweiten  Impulssignal,  das  mit  dem  ersten 
Impuissignal  synchronisiert  ist  und  eine  dem 
ersten  Impulssignal  entgegengesetzte  Polaritat 
aufweist,  um  damit  die  uber  die  Kondensatormit- 
tel  (26,  84)  anliegende  Bildsignalspannung  an 
einem  Abfall  zu  hindern,  der  durch  eine  im  DCinn- 
film-Transistor  bestehende  parasitare  Kapazitats- 
komponente  hervorgerufen  wird. 

2.  Schaltung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  die  Spannungskompensiervorrich- 
tung  (28,  80,  86)  an  das  Kondensatormittel  (26,  84) 
das  zweite  Impulssignal  anlegt,  das  einen  ausrei- 
chend  grolSen  Spannungswert  aufweist,  um  die 
Verringerung  der  Signalspannung  als  Folge  des 
teilweisen  Streuverlusts  der  im  Kondensatormit- 
tel  (26,  84)  gespeicherten  Bildsignalspannung  in 
die  zwischen  Gate-  und  Drainelektroden  des 
Diinnfilm-Transistors  (20,  85)  bestehende  parasi- 
tare  Kapazitatskomponente  (24)  zu  kompensieren. 

3.  Schaltung  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  dalS  die  Spannungskompensiereinrich- 
tung  eine  Signalgeneratoreinheit  (Vz)  zum  Erzeu- 
gen  des  zweiten  Impulssignals,  eine  an  die 
Signalgeneratoreinheit  (Vz)  angeschlossene 
Signaliibertragungsleitungseinheit  (ZJ  zum  Uber- 
tragen  des  zweiten  Impulssignals,  wobei  die  Lei- 
tungseinheit  im  wesentlichen  parallel  zur  einen 
AdrefSleitung  (X,)  liegt,  und  ein  zwischen  der 
Signalubertragungsleitungseinheit  (ZJ  und  einem 
gemeinsamen  Kontakt  (34)  des  ersten  Kondensa- 
tormittels  (26)  und  der  Transistor-Drainelektrode 
vorgesehenes  zweites  Kondensatormittel  (28)  zur 
Lieferung  des  zweiten  Impulssignals  zum  Kon- 
densatormittel  (26)  aufweist. 

4.  Schaltung  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  dalS  das  zweite  Impulssignal  so  erzeugt 
wird,  dalS  es  einen  Spannungswert  praktisch 
gleich: 

arranged  in  an  mxn  matrix  form  (where,  m,  n: 
positive  integer)  corresponding  to  said  unit 
picture  element  regions. 

7.  A  circuit  according  to  claim  6,  characterized 
in  that  said  display  circuit  section  further  com- 
prises  m  address  lines  (X),  commonly  and  respec- 
tively  connected  to  said  m-row  picture  element 
circuit  units  (C1j(  C2j,  ...  ,  Cmj),  for  transmitting 
said  gate  pulse  signal,  and  n  data  lines  (Y), 
commonly  and  respectively  connected  to  said  n- 
column  picture  element  circuit  unit  (C,,,  Ci2,  ...  , 
Cin),  for  transmitting  said  image  signal. 

8.  A  circuit  according  to  claim  7,  characterized 
in  that  said  thin-film  transistor  (20,  58)  has,  in  one 
picture  element  circuit  unit  (Cu)  in  the  (i,j)th  matrix 
position,  a  gate  electrode  connected  to  an  i-th 
(where,  0<i<m,  n)  address  line  (XJ,  a  source 
electrode  connected  to  an  j-th  data  line  (Yj),  and  a 
drain  electrode  connected  to  said  first  capacitor 
means  (26,  84). 

9.  A  circuit  according  to  claim  8,  characterized 
in  that  said  voltage  compensating  means  com- 
prises  second  capacitor  means  (28,  80,  86),  pro- 
vided  in  each  of  said  picture  element  circuit  units 
(C)  and  connected  to  the  drain  electrode  of  said 
thin-film  transistor  (20,  58),  for  supplying  the 
second  pulse  signal  to  said  first  capacitor  means 
(26,  84). 

10.  A  circuit  according  to  claim  9,  characterized 
in  that  said  first  capacitor  means  is  substantially 
constituted  by  said  unit  picture  element  region 
(76)  and  said  parasitic  capacitance  component 
(24);  and  that  said  second  capacitor  means  (80) 
provided  in  the  (i,j)th  (where,  0<i<m,  0<j<n) 
picture  element  circuit  unit  (Cu)  connected  to  the  i- 
th  address  line  (X,)  and  the  j-th  data  line  (Yj) 
among  said  plurality  of  picture  element  circuit 
units  (C)  is  connected  between  the  drain  electrode 
of  the  thin-film  transistor  (58)  of  said  (i,j)th  picture 
element  circuit  unit  (C,j)  and  the  (i-1)th  address 
line  (Xi-t)  which  is  one  line  before  the  i-th  address 
line  (XJ,  said  second  pulse  signal  being  supplied 
thereto  through  the  (i-1)th  address  line  (X,-,). 

11.  A  circuit  according  to  claim  9,  characterized 
in  that,  in  said  one  picture  element  circuit  unit  (C,j) 
connected  to  the  i-th  address  line  (X,)  and  the  j-th 
data  line  (Yj)  in  the  (i,j)th  matrix  position,  said  first 
capacitor  means  (84)  is  connected  between  the 
drain  electrode  of  said  thin-film  transistor  (58)  and 
another  address  line  (Xj-,)  which  serves  as  the 
ground  line  for  said  first  capacitor  means  (84); 
and  the  said  second  capacitor  means  (86)  is 
provided  between  the  drain  electrode  of  said  thin- 
film  transistor  (58)  and  still  another  address  line 
(Xi+i)  which  also  serves  as  the  transmission  line 
for  said  second  pulse  signal. 

Patentanspruche 

1.  Dunnfilm-Transistorschaltung  zum  Ansteu- 
ern  einer  dunnen  Anzeigevorrichtung,  umfassend 
eine  Anzahl  von  Schaltungsbauteilen  (C),  welche 
die  Bildelementanzeige  in  einzelnen  oder  Ein- 
heits-Biidelementzonen  der  dunnen  Anzeigevor- 
richtung  steuern  und  die  unter  Bildung  einer 
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mentschaltungseinheiten  (C)  verbunde,  vorgese- 
hen  ist,  zwischen  die  Drainelektrode  des  DCinn- 
film-Transistors  (58)  der  (i,  j)-ten  Bildelement- 
schaltungseinheit  (Cu)  und  die  (i-1)-te  AdrelSlei- 
tung  (X,-,)  geschaltet  ist,  die  um  eine  Leitung  vor 
der  i-ten  AdrelSleitung  (X,)  liegt,  wobei  das  zweite 
Impulssignai  fiber  die  (i-1)-te  AdrefSleitung  (X^) 
dazu  geliefert  wird. 

11.  Schaltung  nach  Anspruch  9,  dadurch 
gekennzeichnet,  dalS  in  der  einen  mit  der  i-ten 
AdreGleitung  (XJ  und  der  j-ten  Datenleitung  (Yj) 
in  der  (i,  j)-ten  Matrixposition  verbundenen  Bilde- 
lementschaltungseinheit  (C|j)  das  erste  Kondensa- 
tormittel  (84)  zwischen  die  Drainelektrode  des 
Dunnfilm-Transistors  (58)  und  eine  andere  AdreB- 
leitung  (X,_i)  geschaltet  ist,  die  als  Masseleitung 
fur  das  erste  Kondensatormittel  (84)  dient,  und 
das  zweite  Kondensatormittel  (86)  zwischen  der 
Drainelektrode  des  Dunnfilm-Transistors  (58)  und 
noch  einer  anderen  AdreSleitung  (X|+1)  ange- 
ordnet  ist,  die  ebenfalls  als  Ubertragungsleitung 
fur  das  zweite  Impulssignai  dient. 

Revendications 

1.  Circuit  a  transistors  a  pellicule  mince  destine 
a  attaquer  un  dispositif  d'affichage  mince  com- 
portant  plusieurs  composants  de  circuit  (C)  qui 
commandent  I'affichage  d'elements  d'image 
dans  des  regions  d'elements  d'image  unitaires 
dudit  dispositif  d'affichage  mince  et  qui  sont 
disposes  de  maniere  a  former  une  matrice  con- 
nectee  a  des  lignes  de  donnees  (Y)  fournissant  un 
signal  d'image  et  connectee  a  des  lignes 
d'adresse  (X)  qui  croisent  pratiquement  perpendi- 
culairement  les  lignes  de  donnees  et  qui  fournis- 
sent  un  premier  signal  pulse  comme  un  signal 
pulse  de  grille  pour  commander  la  transmission 
du  signal  d'image,  dans  lequel  chaque  compo- 
sant  de  circuit  (C)  comporte  un  condensateur  (26, 
84)  connecte  a  une  region  d'element  d'image 
unitaire  (22)  dudit  dispositif  d'affichage  mince 
pour  recevoir  et  emmagasiner  momentanement 
le  signal  d'image  et  une  porte  de  transfert  (20,  58) 
pour  executer  une  operation  de  commutation  en 
reponse  au  premier  signal  pulse,  transferant  ainsi 
le  signal  d'image  audit  condensateur  (26,  84), 
ladite  porte  de  transfert  comprenant  un  transistor 
a  pellicule  mince  (20,  28)  dont  une  electrode  de 
grille  est  connectee  a  I'une  des  lignes  d'adresse 
(Xi),  une  electrode  de  source  connectee  a  une 
ligne  de  donnees  (Yj)  et  une  electrode  drain 
connectee  audit  condensateur  (26,  84),  caracterise 
en  ce  que  ledit  circuit  a  transistors  a  pellicule 
mince  comporte  egalement: 

un  dispositif  de  compensation  de  tension  (28, 
80,  86)  connecte  audit  condensateur  (26,  84)  pour 
fournir  audit  condensateur  un  second  signal 
pulse  qui  est  synchronise  avec  le  premier  signal 
pulse  et  qui  a  une  poiarite  opposee  a  celle  du 
premier  signal  pulse,  evitant  ainsi  que  la  tension 
du  signal  d'image  aux  bornes  du  condensateur 
(26,  84)  diminue  sous  I'effet  d'une  composante  de 
capacite  parasite  existant  dans  ledit  transistor  a 
pellicule  mince. 

Vn 

mit:  5 
Cp:  im  Transistor  (20)  hervorgerufene  parasi- 

tare  Kapazitat, 
C2:  Kapazitat  des  zweiten  Kondensatormittels 

(28), 
Vg:  Impulsspannung  des  ersten  Impulssignals,  w 

aufweist. 
5.  Schaltung  nach  Anspruch  3,  dadurch  gekenn- 

zeichnet,  dalS  die  diinne  Anzeigevorrichtung  eine 
Flussigkristall-Anzeigevorrichtung  umfafSt. 

6.  Schaltung  nach  Anspruch  1,  dadurch  gekenn-  w 
zeichnet,  daft  die  dunne  Anzeigevorrichtung  eine 
Fliissigkristallschicht  (76)  aufweist,  die  zwischen 
einem  Substrat  (50)  mit  Anzeigeelektroden  (66) 
zur  Festlegung  einer  Anzahl  von  einzelnen  oder 
Einheits-Bildelementzonen  und  einer  transparen-  20 
ten  Elektrodenplatte  (72)  eingedichtet  ist,  und  dal3 
die  Schaltungsbauteile  (C)  auf  dem  Substrat  (50) 
integriert  und  so  ausgebildet  sind,  dal5  sie  einen 
Anzeigesteuerschaltungsteil  bilden,  der  eine 
Anzahl  von  Bildelementschaltungseinheiten  (C1  1,  25 
C12,  ...  ,  Cij,  ...  ,  Cmn)  enthalt,  welche  in  einer 
mxn  Matrixform  (mit:  m,  n=positive  ganze  Zah- 
len)  entsprechend  der  Einheits-Bildelementzonen 
angeordnet  sind. 

7.  Schaltung  nach  Anspruch  6,  dadurch  gekenn-  30 
zeichnet,  dalS  der  Anzeigeschaltungsteil  ferner 
umfafSt:  zusammengeschaltete  und  jeweils  mit 
den  m-Reihen-Bildelementschaltungseinheiten 
(Cij,  C2j,  •  •  •  ,  Cmi)  verbundene  m  AdrelSleitungen 
(X)  zum  Ubertragen  des  Torimpulssignals  sowie  35 
zusammengeschaltete  und  jeweils  mit  den  n- 
Spalten-Bildelementschaltungseinheiten  {Cm,  C,2, 
...  ,  C,n)  verbundene  n  Datenleitungen  (Y)  zum 
Ubertragen  des  Bildsignals. 

8.  Schaltung  nach  Anspruch  7,  dadurch  gekenn-  40 
zeichnet,  daft  der  Diinnfilm-Transistor  (20,  58)  in 
einer  Bildelementschaltungseinheit  (Cn)  in  der  (i, 
j)-ten  Matrixposition  eine  an  eine  i-te  (mit: 
0<i<m,  n)  AdreSleitung  (X,)  angeschlossene 
Gate-Elektrode,  eine  mit  einer  j-ten  Datenleitung  45 
{Yj)  verbunden  Sourcelektrode  und  eine  mit  dem 
ersten  Kondensatormittel  (26,  84)  verbundene 
Drainelektrode  aufweist. 

9.  Schaltung  nach  Anspruch  8,  dadurch  gekenn- 
zeichnet,  daS  die  Spannungskompensiereinrich-  so 
tung  in  jeder  der  Bildelementschaltungseinheiten 
(C)  vorgesehen  und  mit  der  Drainelektrode  des 
Dunnschicht-Transistors  (28,  85)  verbundene 
zweite  Kondensatormittel  (28,  80,  86)  zur  Liefe- 
rung  des  zweiten  Impulssignals  zum  ersten  Kon-  55 
densatormittel  (26,  84)  aufweist. 

10.  Schaltung  nach  Anspruch  9,  dadurch 
gekennzeichnet,  dafc  das  erste  Kondensatormittel 
im  wesentlichen  durch  die  Einheits-Bildelement- 
zone  (76)  und  die  parasitare  Kapazitatskompo-  eo 
nente  (24)  gebildet  ist  und  dalS  das  zweite  Kon- 
densatormittel  (80),  das  in  der  (i,  j)-ten  (mit: 
0<i<m,  0<j<n)  Bildeiementschaltungseinheit 
(C,j),  mit  der  i-ten  Adrefcleitung  (X,)  und  der  j-ten 
Datenleitung  (Yj)  unter  der  Vielzahl  der  Bildele-  55 

10 
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comporte  en  outre  m  lignes  d'adresse  (X)  connec- 
tees  en  commun  et  respectivement  auxdites  m 
rangees  d'unites  de  circuits  d'elements  d'image 
(C1jf  C2i,  ...  Cmj)  pour  transmettre  ledit  signal 
pulse  de  grille  et  n  lignes  de  donnees  (Y)  connec- 
tees  en  commun  et  respectivement  aux  n 
colonnes  d'unites  de  circuits  d'elements  d'image 
(CM/  Cl2,  ...  Cin)  pour  transmettre  ledit  signal 
d'image. 

8.  Circuit  selon  la  revendication  7,  caracterise 
en  ce  que  ledit  transistor  a  pellicule  mince  (20,  58) 
comporte,  dans  une  unite  de  circuit  d'elements 
d'image  (C,,)  dans  la  (i,  j)  ieme  position  de 
matrice,  une  electrode  de  grille  connectee  a  une  i 
ieme  (ou  0<i<m,  n)  lignes  d'adresse  (X,),  une 
electrode  source  connectee  a  une  j  ieme  ligne  de 
donnees  (Y,)  et  une  electrode  de  drain  connectee 
audit  premier  condensateur  (26,  84). 

9.  Circuit  selon  la  revendication  8,  caracterise 
en  ce  que  ledit  dispositif  de  compensation  de 
tension  comporte  un  second  condensateur  (28, 
80,  86)  prevu  dans  chacune  desdites  unites  de 
circuit  d'elements  d'image  (C)  et  connecte  a  I'elec- 
trode  de  drain  dudit  transistor  a  pellicule  mince 
(20,  28)  pour  fournir  le  second  signal  pulse  audit 
premier  condensateur  (26,  84). 

10.  Circuit  selon  la  revendication  9,  caracterise 
en  ce  que  ledit  premier  condensateur  est  consti- 
tue  pratiquement  par  ladite  region  d'elements 
d'image  unitaires  (76)  et  ladite  composante  de 
capacite  parasite  (24);  et  en  ce  que  ledit  second 
condensateur  (80)  prevu  dans  la  (i,  j)  ieme  (ou 
0<i<m,  0<j<n)  unites  de  circuits  d'elements 
d'image  (Cfj)  connectees  a  la  i  ieme  ligne 
d'adresse  (X  ̂ et  a  la  j  ieme  ligne  de  donnees  (Y,) 
parmi  lesdites  plusieurs  unites  de  circuits  d'ele- 
ments  d'image  (C)  est  connecte  entre  I'electrode 
de  drain  du  transistor  a  pellicule  mince  (58)  de 
ladite  (i,  j)  ieme  unite  de  circuits  d'elements 
d'image  (C,j)  et  la  (i-1)  ieme  ligne  d'adresse  (X,.-,) 
qui  est  une  ligne  avant  la  i  ieme  ligne  d'adresse 
(X|),  ledit  second  signal  pulse  lui  etant  applique 

'par  la  (i-1)  ieme  ligne  d'adresse  (X,--,). 
11.  Circuit  selon  la  revendication  9,  caracterise 

en  ce  que,  dans  une  unite  de  circuit  d'element 
d'image  (C,j)  connectee  a  la  i  ieme  ligne  d'adresse 
(X,)  et  a  la  j  ieme  ligne  de  donnees  (Yj)  dans  la  (i,  j) 
ieme  position  de  matrice,  ledit  premier  condensa- 
teur  (84)  est  connecte  entre  I'electrode  de  drain 
dudit  transistor  a  pellicule  mince  (58)  et  une  autre 
ligne  d'adresse  (X,-,)  qui  sert  de  ligne  de  masse 
pour  ledit  premier  condensateur  (84);  et  ledit 
second  condensateur  (86)  etant  prevu  entre  I'elec- 
trode  de  drain  dudit  transistor  a  pellicule  mince 
(58)  et  une  autre  ligne  d'adresse  encore  (X,+1)  qui 
sert  egalement  egalement  de  ligne  de  transmis- 
sion  pour  ledit  second  signal  pulse. 

2.  Circuit  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  dispositif  de  compensation  de 
tension  (28,  80,  86)  applique  audit  condensateur 
(26,  84)  le  second  signal  pulse  ayant  une  valeur  de 
tension  suffisante  pour  compenser  la  reduction 
de  la  tension  du  signal  resultant  de  la  fuite 
partielle  de  la  tension  du  signal  d'image  emmaga- 
sinee  dans  ledit  condensateur  (26,  84)  dans  la 
composante  de  capacite  parasite  (24)  existant 
entre  les  electrodes  de  grille  et  de  drain  dudit 
transistor  a  pellicule  mince  (20,  58). 

3.  Circuit  selon  la  revendication  2,  caractirise 
en  ce  que  ledit  dispositif  de  compensation  de 
tension  comporte  un  generateur  de  signaux  (V2) 
qui  produit  ledit  second  signal  pulse,  une  ligne  de 
transmission  de  signaux  (ZJ  connectee  audit 
generateur  de  signaux  (Vz)  pour  transmettre  ledit 
second  signal  pulse,  ladite  ligne  etant  pratique- 
ment  parallele  a  ladite  ligne  d'adresse  (XJ  et  un 
second  condensateur  (28)  prevu  entre  ladite  ligne 
de  transmission  de  signaux  (ZJ  et  un  contact 
commun  (34)  dudit  premier  condensateur  (26)  et 
de  ladite  electrode  de  drain  du  transistor  pour 
fournir  ledit  second  signal  pulse  audit  condensa- 
teur  (26). 

4.  Circuit  selon  la  revendication  3,  caracterise 
en  ce  que  le  second  signal  pulse  est  produit  de 
maniere  que  sa  valeur  de  tension  soit  pratique- 
ment  egale  a: 
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Cp:  capacite  parasite  due  audit  transistor  (20), 
Cz:  capacite  du  second  condensateur  (28), 
Vg:  tension  pulsee  du  premier  signal  pulse. 
5.  Circuit  selon  la  revendication  3,  caracterise 

en  ce  que  ledit  dispositif  d'affichage  mince  com- 
porte  un  dispositif  d'affichage  a  cristal  liquide. 

6.  Circuit  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  dispositif  d'affichage  mince 
consiste  en  une  couche  de  cristal  liquide  (76) 
enfermee  entre  un  substrat  (50)  portant  des  elec- 
trodes  d'affichage  (66)  pour  definir  plusieurs 
regions  d'elements  d'image  unitaires  et  une  pla- 
que  d'electrodes  transparente  (72)  et  en  ce  que 
lesdits  composants  de  circuit  (C)  sont  integres  et 
sont  formes  sur  ledit  substrat  (50)  pour  produire 
une  section  de  circuits  de  commande  d'affichage 
qui  comporte  plusieurs  unites  de  circuits  d'ele- 
ments  d'image  (C11,  C12,  ...  Cij,  ...  Cmn)  dispo- 
sees  en  une  matrice  mxn  (ou  m,  n  sont  des 
entiers  positifs)  correspondant  auxdites  regions 
d'elements  d'image  unitaires. 

7.  Circuit  selon  la  revendication  6,  caracterise 
en  ce  que  ladite  section  de  circuit  d'affichage 
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