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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  liquid  crystal 
display  unit  having  a  plurality  of  pixels  arrayed  in  a 
matrix  and,  more  particularly,  to  a  transmission 
type  liquid  crystal  display  unit  in  which  a  thin  film 
transistor  array  is  formed  on  a  glass  substrate. 

A  liquid  crystal  display  unit  31  is  shown  in  FIG. 
4  having  a  plurality  of  matrix-arrayed  pixels  G.  In 
the  liquid  crystal  display  unit  31  is  provided  a 
horizontal  scanner  32  for  performing  horizontal 
scanning  of  the  pixels  G  as  well  as  a  vertical 
scanner  33  for  performing  vertical  scanning  of  the 
pixels  G.  Clock  pulse  input  circuits  34  and  35  are 
connected  to  input  clock  pulse  signals  to  the  two 
scanners  32  and  33,  and  start  pulse  input  circuits 
36  and  37  are  provided  for  inputting  start  pulse 
signals  to  the  horizontal  and  vertical  scanners  32 
and  33,  respectively. 

The  start  pulse  input  circuit  36  for  the  horizon- 
tal  scanner  32  is  formed  of  an  inverter  38h  and  an 
input  pad  39h.  The  inverter  38h  outputs  a  start 
pulse  signal  4>hS  which  is  supplied  via  the  input 
pad  39h  to  an  inverter  40h  in  the  horizontal  scanner 
32.  In  addition  to  the  inverter  40h,  the  horizontal 
scanner  32  also  includes  a  shift  register  SRh  which 
has  output  leads  which  correspond  in  number  to 
the  number  of  pixels  G  in  a  horizontal,  or  x,  direc- 
tion. 

The  clock  pulse  input  circuit  34  which  is  con- 
nected  to  the  horizontal  scanner  32  includes  two 
inverters  41  h  and  42h,  two  input  pads  43h,  and 
44h,  and  two  branch  means  45h  and  46h.  The 
branch  means  are  multiplexers.  The  inverter  41  h 
and  42h  produce  clock  pulse  signals  4>h1  and  4>h2 
of  mutually  different  phases,  which  are  delivered 
through  the  input  pads  43h  and  44h  to  the  branch 
means  45h  and  46h.  The  branch  means  45h  and 
46h  in  the  illustrated  embodiment  are  connected  to 
supply  the  clock  pulse  signals  4>h1  and  4>h2  for  the 
respective  even  leads  and  odd  leads,  or  bits,  of  the 
horizontal  scanner  32. 

The  start  pulse  input  circuit  37  and  the  clock 
input  circuit  35  for  the  vertical  scanner  33  are 
structurally  similar  to  the  start  pulse  input  circuit  36 
and  the  clock  pulse  input  circuit  34  for  the  horizon- 
tal  scanner  32  and,  as  such,  the  same  explanation 
applies  here  except  for  any  change  in  the  refer- 
ence  numerals.  Accordingly,  a  repeated  explana- 
tion  has  been  omitted. 

The  embodiment  of  FIG.  4  also  shows  refer- 
ence  cells  47  and  48  which  have  been  used  on  a 
trail  basis  for  basic  voltage  (V-T)  measurements  or 
for  register  control  and  which  are  supplied  with  a 
source  voltage  v  through  pads  49  and  50.  The 
illustrated  reference  cells  47  and  48  bear  no  rela- 

tion  to  driving  of  the  display. 
Generally,  in  transmission  type  liquid  crystal 

display  units  in  which  a  thin  film  transistor  (TFT) 
array  is  formed  on  a  glass  substrate,  there  is  no 

5  limitation  to  the  size  of  the  substrate  so  that  the 
image  display  size  may  be  freely  selected  as  de- 
sired.  Furthermore,  since  a  display  electrode  sub- 
strate  using  a  thin  film  transistor  (TFT)  array  on  a 
glass  substrate  permits  transmission  of  light,  it  is 

io  applicable  for  use  both  in  reflection-type  as  well  as 
transmission-type  displays,  while  ensuring  that  the 
advantages  of  being  capable  of  displaying  a  color 
image  when  used  in  conjunction  with  color  filters 
are  achieved. 

75  Another  type  of  liquid  crystal  display  unit  which 
differs  from  thin  filmed  transistor  arrays  is  a  display 
unit  having  a  switching  MOS  field  effect  transistor 
(FET)  array  formed  on  a  silicon  substrate  which  is 
superimposed  on  a  glass  substrate.  The  silicon 

20  substrate  has  a  disadvantage  in  that  it  is  sensitive 
to  static  electricity  and  further  that  it  is  prone  to 
being  broken.  These  disadvantages  are  not  found 
in  the  thin  film  transistor  array  type  displays. 

Liquid  crystal  display  units  as  shown,  for  exam- 
25  pie,  in  FIG.  4  operate,  with  respect  to  horizontal 

scanning,  by  the  clock  pulse  input  circuit  34  sup- 
plying  clock  pulse  signals  4>h1  and  4>h2  from  the 
inverters  41  h  and  42h  via  the  branch  means  45h 
and  46h  to  the  individual  bits  of  the  scanner  32. 

30  The  start  pulse  input  circuit  36  supplies  only  a  start 
pulse  signal  4>hS  from  the  inverter  38h  to  the  first 
stage  inverter  40h  in  the  scanner.  Therefore,  the 
load  on  the  start  pulse  input  circuit  36  is  far  less 
than  the  load  on  the  clock  pulse  input  circuit  34. 

35  Consequently,  even  when  the  start  pulse  input  cir- 
cuit  36  is  initially  placed  under  the  same  electro- 
static  condition  as  the  clock  pulse  input  circuit  34, 
the  voltage  in  the  start  pulse  input  circuit  36  is 
prone  to  being  raised  higher  than  on  any  other 

40  lead.  Thus,  a  voltage  difference  builds  up  between 
the  start  pulse  input  circuit  36  and  the  power 
source  or  clock  line  which  eventually  causes  static 
breakdown  of  a  gate  oxide  film  or  the  like  in  the 
inverter  40h.  A  similar  breakdown  can  occur  in  the 

45  vertical  scanner  33  as  well. 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  pro- 
50  vide  a  highly  reliable  liquid  crystal  display  unit 

wherein  the  load  at  the  start  pulse  input  circuit  and 
the  load  at  the  clock  pulse  input  circuit  are  sub- 
stantially  equal  to  each  other  to  prevent  the  occur- 
rence  of  static  breakdown  which  may  otherwise 

55  occur  in  the  display  driving  circuit. 
According  to  one  aspect  of  the  present  inven- 

tion,  and  as  claimed  in  independent  claim  1,  there 
is  provided  an  improved  liquid  crystal  display  unit 

2 
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having  a  plurality  of  matrix  arrayed  pixels  each 
composed  of  a  liquid  crystal  cell  and  having  a 
switching  transistor  applied  to  each  cell,  a  horizon- 
tal  scanner  for  horizontally  scanning  the  pixels,  a 
vertical  scanner  for  vertically  scanning  the  pixels, 
clock  pulse  input  circuits  for  feeding  clock  pulse 
signals  to  the  horizontal  and  vertical  scanners,  start 
pulse  input  circuits  for  feeding  a  start  pulse  signal 
to  the  two  scanners,  and  a  capacitive  element 
connected  to  each  of  the  start  pulse  input  circuits 
and  being  of  a  capacitance  so  that  the  load  on  the 
start  pulse  input  circuits  is  substantially  equal  to 
the  load  on  the  clock  pulse  input  circuits. 

According  to  another  aspect  of  the  invention, 
there  is  provided  an  improved  liquid  crystal  display 
unit  wherein  each  of  the  capacitive  elements  is  a 
reference  cell  connected  to  each  of  the  start  input 
circuits  and  being  of  a  load  substantially  equivalent 
to  the  load  at  each  of  the  clock  pulse  input  circuits. 

A  further  aspect  of  the  invention  provides  that 
the  reference  cells  of  the  improved  liquid  crystal 
display  unit  each  consisting  of  a  liquid  crystal  dis- 
play  cell  composed  of  two  mutually  opposed  elec- 
trodes  and  a  liquid  crystal  material  sealed  in  be- 
tween  the  two  electrodes. 

When  the  liquid  crystal  display  unit  is  so  con- 
structed,  even  when  the  start  pulse  input  circuits 
are  placed  under  the  same  electrostatic  condition 
as  the  clock  pulse  input  circuits,  the  potentials  at 
the  input  pads  of  the  start  pulse  input  circuits  are 
raised  to  similar  level  as  those  of  the  clock  pulse 
input  circuits  of  these  power  supply  line,  so  that  no 
potential  difference  is  caused  between  the  start 
pulse  input  circuits  and  the  clock  pulse  input  cir- 
cuits  by  the  power  supply  line.  Thus,  electrostatic 
breakdown  which  may  otherwise  be  induced  in  the 
gate  oxide  film  or  the  like  of  the  inverter  is  suc- 
cessfully  prevented  to  ensure  high  reliability  of  the 
present  liquid  crystal  display  unit. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  schematic  block  diagram  of  a  liquid 
crystal  display  unit  embodying  the  principals  of 
the  present  invention; 
FIG.  2  is  a  timing  chart  of  start  pulse  signals  and 
clock  pulse  signals  appearing  in  the  liquid  cry- 
stal  display  units; 
FIG.  3  is  a  schematic  block  diagram  of  a  second 
embodiment  of  the  present  invention;  and 
FIG.  4  is  a  schematic  block  diagram  of  a  liquid 
crystal  display  unit. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Exemplary  embodiments  of  the  present  inven- 
tion  are  described  hereinafter  with  reference  to 

FIGS.  1  through  3.  In  FIG.  1  is  shown  a  schematic 
block  diagram  of  the  constituent  parts  of  a  liquid 
crystal  display  unit  according  to  the  present  inven- 
tion.  In  FIG.  1  there  is  shown  a  liquid  crystal 

5  display  unit  1  as  a  whole,  a  horizontal  scanner  2,  a 
clock  pulse  input  circuit  3  and  a  start  pulse  input 
circuit  4  for  the  horizontal  scanner  2,  a  vertical 
scanner  5,  and  a  clock  input  circuit  6  and  a  start 
pulse  input  circuit  7  for  the  vertical  scanner  5. 

io  The  liquid  crystal  display  unit  1  is  formed  of  a 
plurality  of  pixels  G,  such  as  the  pixels  G11,  G12, 
G13,  etc.  which  are  arranged  both  horizontally  and 
vertically  to  form  a  matrix  array.  Each  pixel,  such 
as  the  pixel  G11,  is  formed  of  a  liquid  crystal  cell  8 

is  and  an  accompanying  switching  transistor  9.  In  the 
preferred  embodiment,  the  switching  transistors  9 
are  thin  film  transistors  formed  on  a  glass  substrate 
which  forms  the  display  panel. 

The  horizontal  scanner  2  consists  of  a  shift 
20  register  SRh  and  has  bits  b1,  b2,  b3,  etc.  which 

correspond  numerically  at  least  to  the  number  of 
horizontal  pixels  in  the  display  unit  1.  Similarly,  the 
vertical  scanner  5  consists  of  a  shift  register  SRv 
with  bits  b1,  b2,  b3,  etc.  that  numerically  cor- 

25  respond  at  least  to  the  number  of  vertical  pixels  in 
the  display  unit  1.  A  clock  pulse  input  circuit  3  for 
the  horizontal  scanner  2  includes  two  inverters  1  0h 
and  11h,  two  clock  pulse  input  pads  12h  and  13h, 
and  branch  means  (such  as  multiplexers)  14h  and 

30  15h  for  supplying  clock  pulse  signals  4>h1  and  4>h2 
of  mutually  different  phases  in  parallel  from  the 
inverters  1  0h  and  1  1  h  via  the  input  pads  12h  and 
13h  to  the  horizontal  scanner  2.  The  input  pads 
12h  and  13h  are  in  the  form  of  metal  pads  on  the 

35  display  panel  to  which  wires  are  bonded  to  serve 
as  input  terminals  for  display  panel  from  the  invert- 
ers  1  0h  and  1  1  h.  In  illustrated  embodiment,  the 
clock  pulse  signals  4>h1  and  4>h2  are  supplied  to 
the  odd  bits  and  even  bits  of  the  horizontal  scanner 

40  2,  respectively.  It  follows,  therefore,  that  the  odd  bit 
load  and  the  even  bit  load  of  the  horizontal  scanner 
2  are  imposed  on  the  clock  pulse  input  circuit  3, 
and  particularly  at  the  input  pads  12h  and  13h 
thereof,  respectively.  In  the  drawings,  the  branch 

45  means  14h  and  15h  are  illustrated  in  the  form  of 
circuit  branches  for  convenience. 

Meanwhile,  the  start  pulse  input  circuit  4  for  the 
horizontal  scanner  2  includes  a  inverter  16h,  a  start 
pulse  input  pad  17h  and  a  capacitor  18h.  The  start 

50  pulse  input  signal  <£hs  from  the  inverter  16h  is 
supplied  through  the  input  pad  17h  to  the  inverter 
19h  of  the  horizontal  scanner  2.  The  capacitor  18h 
is  connected  between  the  output  of  the  pad  17h 
and  ground  and  has  a  capacitance  such  that  the 

55  load  on  the  start  pulse  circuit  4  is  substantially 
equivalent  to  the  load  imposed  on  the  clock  pulse 
input  circuit  3.  It,  therefore,  follows  that  the  total 
load  of  both  the  inverter  19h  and  the  capacitor  18h 

3 
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is  imposed  on  the  start  pulse  input  circuit  4,  and  in 
particular  at  the  input  pad  17h  thereof.  As  a  result 
thereof,  the  start  pulse  input  circuit  4  has  substan- 
tially  the  same  load  as  the  clock  pulse  input  circuit 
3  so  that  no  voltage  buildup  occurs,  thereby  elimi- 
nating  the  source  of  breakdown. 

A  substantially  similar  arrangement  is  provided 
for  the  vertical  scanner,  including  the  addition  of  a 
capacitor  18v  at  the  vertical  start  pulse  input  circuit 
7. 

FIG.  2  shows  a  timing  diagram  of  the  start  of 
pulse  signals  <£hs,  the  clock  pulse  signals  4>h1,  4>h2 
and  the  signals  to  the  odd  bits  and  even  bits  in  the 
horizontal  scanner  2,  such  as  the  signals  pb1,  pb2, 
pb3,  and  pb4. 

In  response  to  the  supply  of  a  start  pulse 
signal  <£hs  to  the  inverter  19h,  the  first  clock  pulse 
signal  4>h1  and  the  second  clock  pulse  signal  4>h2 
are  supplied  alternately  to  the  horizontal  scanner. 
For  example,  one  pulse  signal  pb1  which  rises 
synchronously  with  the  rise  of  an  initial  first  clock 
pulse  signal  4>h11  and  immediately  after  supply  of 
the  start  pulse  signal  <£hs  and  follows  synchro- 
nously  with  the  fall  of  a  next  first  clock  pulse  signal 
4>h12  is  supplied  to  the  first  bit  b1  in  the  horizontal 
scanner  2.  Subsequently,  there  is  supplied  to  the 
third  bit  b3,  one  pulse  signal  pb3  which  rises 
synchronously  with  the  rise  of  the  second  first 
clock  pulse  signal  4>h12  and  falls  synchronously 
with  the  rise  of  a  third  first  clock  pulse  signal  4>h13. 
Sequential  supply  of  the  pulse  signals  is  executed 
in  this  manner.  There  is  supplied  to  the  (2n-1)th 
odd  bit  b(2n-1)  one  pulse  signal  pb(2n-1)  which 
rises  synchronously  with  the  rise  of  the  nth  first 
clock  pulse  signal  4>h1(n)  and  falls  synchronously 
with  the  rise  of  the  (n  +  1)th  first  clock  pulse  signal 
4>h1(n  +  1). 

Similarly  there  is  supplied  to  the  2nth  even  bit 
b(2n)  one  pulse  signal  pb(2n)  which  rises  synchro- 
nously  with  the  rise  of  the  nth  second  pulse  4>h2- 
(n  +  1)  and  falls  synchronously  with  the  rise  of  the 
(n  +  1)th  second  clock  pulse  4>h2(n  +  1). 

Since  the  clock  pulse  input  6  and  the  start 
input  pulse  circuit  7  for  the  vertical  scanner  5  are 
structurally  and  functionally  the  same  as  the  clock 
pulse  input  circuit  3  and  the  start  pulse  input  circuit 
4  for  the  horizontal  scanner  2,  they  are  represented 
merely  by  changing  the  reference  numerals  thereof 
and  a  repeated  explanation  is  omitted  here. 

Liquid  crystal  display  units  have  been  made  on 
a  trial  basis,  in  which  basic  measurements  (V-T) 
and  register  control  are  executed  by  means  of 
reference  cells  20  and  21  provided  in  the  display 
unit.  The  reference  cells  20  and  21  are  extremely 
small,  independent  liquid  crystal  display  cells  to 
which  a  source  voltage  V  is  supplied  through  a 
reference  input  pad  22  and  23,  respectively. 

In  a  second  embodiment  of  the  invention,  these 
reference  cells  are  utilized  for  a  further  purpose  as 
will  now  be  described.  In  a  liquid  crystal  display 
unit  24  as  shown  in  FIG.  3,  start  pulse  input  circuits 

5  4  and  7  utilize  reference  cells  25  and  26.  In  this 
example,  the  reference  cells  25  and  26  are  used  in 
place  of  capacitors  18h  and  18v  in  the  first  embodi- 
ment.  Each  of  the  reference  cells  25  and  26  has  a 
liquid  crystal  display  cell  structure  in  which  a  liquid 

io  crystal  material  is  sealed  between  upper  and  lower 
electrodes  and  such  structure  is  utilizable  as  a 
capacitor.  Therefore,  in  the  second  embodiment, 
the  reference  cells  25  and  26  are  formed  so  that 
there  capacitances  are  equivalent  to  those  of  the 

is  capacitors  18h  and  18v.  Furthermore,  the  start 
pulse  input  pads  17b  and  17v  are  used  as  the 
reference  pads  for  the  reference  cells  25  and  26, 
thereby  eliminating  the  necessity  of  providing  refer- 
ence  input  pads  49  and  50.  Thus,  it  is  possible  to 

20  achieve  an  effective  use  of  the  space  in  the  liquid 
crystal  display  unit  by  the  present  invention  as 
well. 

With  the  exception  of  the  start  pulse  input 
circuits  4  and  7,  the  second  embodiment  is  struc- 

25  turally  identical  to  the  aforementioned  first  embodi- 
ment  and,  therefore,  the  same  or  equivalent  com- 
ponents  are  denoted  with  the  same  reference  nu- 
merals  and  symbols. 

According  to  the  first  embodiment,  the  capaci- 
30  tors  18h  and  18v  have  load  capacitances  which  are 

substantially  equivalent  to  the  loads  on  the  clock 
pulse  input  circuits  3  and  6  and  are  connected  to 
the  start  pulse  input  circuits  4  and  7  so  that  no 
potential  difference  arises  between  the  start  pulse 

35  input  circuit  4  and  7  and  the  clock  pulse  input 
circuits  3  and  6  or  the  power  supply  line.  This 
consequently  prevents  electrostatic  breakdown 
which  may  otherwise  be  induced  in  the  gate  oxide 
film  or  the  like  of  the  inverters  19h  and  19v  in  the 

40  horizontal  and  vertical  scanners  4  and  5,  hence 
enhancing  the  reliability  of  the  liquid  crystal  display 
unit.  In  addition,  the  drivers  need  not  be  changed 
particularly  for  the  reason  that  the  loads  of  the  start 
pulse  input  circuits  4  and  7  are  light,  so  that  the 

45  external  loads  remain  substantially  unchanged. 
Furthermore,  by  utilizing  the  reference  cells  25 

and  26  in  place  of  the  capacitors  18h  and  18v  as 
shown  in  the  second  embodiment,  it  becomes  pos- 
sible  to  utilize  the  start  pulse  input  pads  17h  and 

50  17v  as  the  reference  input  pads  to  eventually  elimi- 
nate  the  necessity  of  providing  additional  reference 
pads.  This  attains  the  effective  use  of  the  space  in 
the  liquid  crystal  display  unit. 

As  described  hereinabove,  the  liquid  crystal 
55  display  unit  of  the  present  invention  provides  ca- 

pacitive  elements  having  loads  substantially  equiv- 
alent  to  those  of  clock  pulse  input  circuits  which 
are  connected  to  the  start  pulse  input  circuits  of  the 

4 
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scanners  which  perform  horizontal  and  vertical 
scanning  on  a  plurality  of  pixels  arranged  in  a 
matrix  array.  Accordingly,  this  prevents  any  electro- 
static  breakdown  from  being  induced  in  the  con- 
ventional  liquid  crystal  display  unit  to  consequently 
enhance  the  reliability  of  the  display  unit. 

Claims 

1.  A  liquid  crystal  display  unit  (1),  comprising: 
a  plurality  of  pixels  (G)  arrayed  in  a  matrix, 

each  pixel  being  composed  of  a  liquid  crystal 
cell  (8)  and  having  a  switching  transistor  (9); 

a  horizontal  scanner  (2)  connected  to  hori- 
zontally  scan  said  pixels; 

a  vertical  scanner  (5)  connected  to  verti- 
cally  scan  said  pixels; 

clock  pulse  input  circuits  (3,  6)  connected 
to  feed  a  clock  pulse  signal  to  said  horizontal 
and  vertical  scanners; 

start  pulse  input  circuits  (4,  7)  connected 
to  feed  a  start  pulse  signal  to  said  horizontal 
and  vertical  scanners;  and  characterized  by 

a  capacitive  element  (18h,  18v)  connected 
to  each  of  said  start  pulse  input  circuits,  each 
of  said  capacitive  elements  being  of  an  elec- 
trical  load  substantially  equivalent  to  a  load  at 
each  of  said  clock  pulse  input  circuits. 

2.  A  liquid  crystal  display  unit  according  to  claim 
1,  wherein  said  capacitive  elements  are  refer- 
ence  cells  of  a  load  substantially  equivalent  to 
a  load  at  each  of  said  clock  pulse  input  cir- 
cuits. 

3.  A  liquid  display  unit  according  to  claim  2, 
wherein  said  reference  cell  consists  of  a  liquid 
crystal  display  cell  composed  of  two  mutually 
opposed  electrodes  and  a  liquid  crystal  ma- 
terial  sealed  in  between  said  two  electrodes. 

Patentanspruche 

1.  Flussigkristall-Anzeigeeinheit  (1)  mit: 
-  mehreren  in  einer  Matrix  angeordneten 

Pixeln  (G),  wobei  jedes  Pixel  aus  einer 
Flussigkristallzelle  (8)  besteht  und  einen 
Schalttransistor  (9)  aufweist; 

-  einer  Horizontal-Abrastereinrichtung  (2), 
die  so  angeschlossen  ist,  dal3  sie  die 
Pixel  horizontal  abrastert; 

-  einer  Vertikal-Abrastereinrichtung  (5),  die 
so  angeschlossen  ist,  dal3  sie  die  Pixel 
vertikal  abrastert; 

-  Taktimpuls-Eingabeschaltungen  (3,  6), 
die  so  angeschlossen  sind,  dal3  sie  der 
Horizontal-  und  der  Vertikal-Abrasterein- 
richtung  ein  Impulssignal  zufuhren; 

-  Startimpuls-Eingabeschaltungen  (4,  7), 
die  so  angeschlossen  sind,  dal3  sie  der 
Horizontal-  und  der  Vertikal-Abrasterein- 
richtung  ein  Startimpulssignal  zufuhren; 

5  gekennzeichnet  durch 
-  ein  kapazitives  Element  (18h,  18v),  das 

an  jede  der  Startimpuls-Eingabeschaltun- 
gen  angeschlossen  ist,  wobei  jedes  der 
kapazitiven  Elemente  eine  elektrische 

io  Belastung  darstellt,  die  im  wesentlichen 
der  Belastung  jeder  der  Taktimpuls-Ein- 
gabeschaltungen  entspricht. 

2.  Flussigkristall-Anzeigeeinheit  nach  Anspruch  1  , 
is  bei  der  die  kapazitiven  Elemente  Bezugszellen 

mit  einer  Belastung  sind,  die  im  wesentlichen 
der  Belastung  jeder  der  Taktimpuls-Eingabe- 
schaltungen  entspricht. 

20  3.  Flussigkristall-Anzeigeeinheit  nach  Anspruch  2, 
bei  der  die  Bezugszellen  aus  einer  Flussigkri- 
stallanzeige-Zelle  bestehen,  die  aus  zwei  ein- 
ander  gegenuberstehenden  Elektroden  und  ei- 
nem  Flussigkristallmaterial  besteht,  das  abge- 

25  dichtet  zwischen  den  zwei  Elektroden  liegt. 

Revendications 

1.  Unite  d'affichage  a  cristal  liquide  (1),  compre- 
30  nant  : 

une  pluralite  de  pixels  (G)  disposes  dans 
une  matrice,  chaque  pixel  etant  compose 
d'une  cellule  a  cristal  liquide  (8)  et  ayant  un 
transistor  de  commutation  (9)  ; 

35  un  scanner  horizontal  (2)  raccorde  pour 
balayer  horizontalement  lesdits  pixels  ; 

un  scanner  vertical  (5)  raccorde  pour  ba- 
layer  verticalement  lesdits  pixels  ; 

des  circuits  d'entree  d'impulsions  d'horlo- 
40  ge  (3,  6)  raccordes  pour  fournir  un  signal  d'im- 

pulsions  d'horloge  auxdits  scanners  horizontal 
et  vertical  ; 

des  circuits  d'entree  d'impulsion  de  debut 
(4,  7)  raccordes  pour  fournir  un  signal  d'impul- 

45  sion  de  debut  auxdits  scanners  horizontal  et 
vertical  ;  et  caracterise  par 

un  element  capacitif  (18h,  18v)  raccorde  a 
chacun  desdits  circuits  d'entree  d'impulsion  de 
debut,  chacun  desdits  elements  capacitifs 

50  etant  une  charge  electrique  essentiellement 
equivalente  a  une  charge  sur  chacun  desdits 
circuits  d'entree  d'impulsions  d'horloge. 

2.  Unite  d'affichage  a  cristal  liquide  selon  la  re- 
55  vendication  1,  dans  laquelle  lesdits  elements 

capacitifs  sont  des  cellules  de  reference  d'une 
charge  essentiellement  equivalente  a  une  char- 
ge  sur  chacun  desdits  circuits  d'entree  d'im- 

5 
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pulsions  d'horloge. 

Unite  d'affichage  a  cristal  liquide  selon  la  re- 
vendication  2,  dans  lequel  ladite  cellule  de 
reference  se  compose  d'une  cellule  d'affichage 
a  cristal  liquide  composee  de  deux  electrodes 
opposees  mutuellement  d'un  materiau  a  cristal 
liquide  scelle  entre  lesdites  deux  electrodes. 
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