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Description 

This  invention  relates  to  a  liquid  crystal  display 
device  suitable  for  use  in  a  color  display  such  as  a 
color  television  set. 

A  liquid  crystal  color  display  device  has  the 
following  construction.  A  plurality  of  transparent 
electrodes  are  formed  on  each  of  two  transparent 
substrates  and  a  color  filter  is  provided  over  the 
transparent  electrodes  on  either  of  the  two  trans- 
parent  substrates.  The  two  transparent  substrates 
are  faced  to  each  other  with  the  electrodes-formed 
sides  inside.  An  orientational  film  is  formed  for 
orientation,  covering  the  entire  surface  of  that  side 
of  each  transparent  substrate  facing  the  other 
transparent  substrate.  TN  (Twisted  Nematic)  liquid 
crystal  is  filled  in  the  space  between  the  orienta- 
tional  films.  A  polarising  plate  is  provided  on  the 
other  side  of  each  transparent  substrate.  In  the 
liquid  crystal  display  device  of  the  above  construc- 
tion,  when  voltage  is  applied  to  transparent  elec- 
trodes,  the  optical  characteristic  of  the  liquid  crystal 
at  the  positions  where  voltage  is  applied  will 
change.  Specifically,  the  liquid  crystal  transmits 
light  or  shields  it  depending  upon  the  combination 
of  the  polarising  axis  directions  of  the  two  polariz- 
ing  plates.  Thus,  a  color  image  is  presented  on  the 
display  device  as  voltage  is  applied  selectively  to 
transparent  electrodes. 

To  prevent  deviation  by  parallax,  the  color  filter 
is  normally  positioned  as  close  to  the  liquid  crystal 
layer  as  possible.  Liquid  crystal  color  display  de- 
vices  are  divided  into  two  types  according  to  the 
position  of  the  color  filter:  the  one  with  a  color  filter 
provided  over  the  transparent  electrodes  formed  on 
a  transparent  substrate,  and  the  one  with  a  color 
filter  provided  on  a  transparent  substrate  and  with 
transparent  electrodes  formed  over  the  color  filter. 

In  a  typical  liquid  crystal  display  device,  a 
plurality  of  X-electrodes  are  formed  on  one  of  two 
transparent  substrates  and  a  plurality  of  Y-elec- 
trodes  on  the  other  transparent  substrate,  the  X- 
electrodes  and  Y-electrodes  being  arranged  in  the 
crossing  directions  and  being  made  to  face  each 
other  to  form  display  picture  elements  at  the  inter- 
sections.  The  liquid  crystal  display  device  of  this 
type  is  driven  in  so-called  a  time  division  drive 
method,  that  is,  by  scanning  the  X-electrodes  se- 
quentially  and  applying  display  or  non-display  volt- 
age  to  the  Y-electrodes  corresponding  to  the  pic- 
ture  elements  on  the  selected  X-electrodes.  Liquid 
crystal  is  relatively  slow  in  response,  and  has  a 
property  that  the  light  transmittance  becomes  con- 
stant  after  being  scanned  repeatedly.  For  a  liquid 
crystal  display  device  of  a  high  duty  ratio  which  is 
expected  to  provide  a  wider  visual  angle  and  a 
higher  contrast,  however,  it  is  desirable  that  the 
light  transmittance  of  the  liquid  crystal  changes 

sharply  when  applied  voltage  reaches  a  specified 
threshold  value. 

In  the  liquid  crystal  color  display  device  with 
the  color  filter  formed  over  the  transparent  elec- 

5  trades,  applied  voltage  is  reduced  by  the  color 
filter,  causing  slower  change  in  the  light  transmit- 
tance  around  the  threshold  value  of  applied  volt- 
age.  As  a  result,  a  clear  image  cannot  be  obtained 
on  the  display  device.  For  this  reason,  the  liquid 

io  crystal  color  display  device  with  the  transparent 
electrodes  formed  over  the  color  filter  is  more 
preferable.  For  the  display  device  of  this  type, 
however,  because  of  the  thermal  resistance  limita- 
tion  of  the  color  filter,  it  is  not  allowed  to  raise  the 

75  substrate  temperature  high  enough  to  form  trans- 
parent  electrodes  of  a  small  resistance  which  is 
essential  to  a  liquid  crystal  display  device  of  a  high 
duty  ratio.  To  solve  this  problem,  a  liquid  crystal 
display  device  has  been  proposed  in  which  the 

20  resistance  of  the  transparent  electrodes  is  lowered 
by  forming  metal  electrodes  on  the  transparent 
electrodes. 

Fig.  5  is  a  plan  view  of  a  transparent  substrate 
4  with  a  color  filter  1  ,  transparent  electrodes  2  and 

25  metal  electrodes  3  formed  thereon,  for  use  in  a 
typical  liquid  crystal  display  device  by  the  conven- 
tional  art.  Fig.  6  is  a  sectional  view  of  the  transpar- 
ent  substrate  4  cut  along  the  line  VI-VI  of  Fig.  5.  In 
Fig.  5,  transparent  electrodes  5  formed  on  another 

30  transparent  substrate  to  be  arranged  as  opposed  to 
the  transparent  substrate  4  are  shown  by  broken 
lines.  Referring  to  Fig.  6,  the  color  filter  1  is  formed 
into  a  pattern  of,  say,  a  red  color  filter  1  R,  a  green 
color  filter  1G,  a  blue  color  filter  1B,  a  red  color 

35  filter  1R,  and  so  on.  In  Fig.  5,  therefore,  the  trans- 
parent  electrodes  2  distinguished  by  vertical  lines 
look  red,  those  distinguished  by  oblique  lines  look 
green,  and  those  distinguished  by  horizontal  lines 
look  blue. 

40  Thus,  according  to  the  conventional  art,  the 
electrode  for  applying  voltage  to  the  liquid  crystal 
layer  is  made  up  of  the  combination  of  a  transpar- 
ent  electrode  2  and  a  metal  electrode  3.  The  por- 
tion  of  the  transparent  electrode  2  on  which  the 

45  metal  electrode  3  is  placed  shields  light,  resulting 
in  reduced  aperture  of  the  picture  elements  re- 
alized  by  the  combination  between  the  transparent 
electrodes  2  and  transparent  electrodes  5.  This 
hampers  presentation  of  a  clear  picture. 

50  Japanese  Patent  Application  JP-A-60-88986 
discloses  a  liquid  crystal  display  having  double- 
layer  electrodes,  with  each  layer  being  formed  on  a 
respective  side  of  a  colour  filter  and  electrically 
connected  at  regions  where  the  colour  filter  is  not 

55  formed. 
It  would  be  desirable  to  provide  a  liquid  crystal 

display  device  capable  of  showing  a  clear  colour 
picture  of  a  high  contrast  without  reducing  the 

2 



3 EP  0  301  869  B1 4 

aperture  of  each  picture  element,  thus  providing  a 
display  of  good  quality. 

Other  aspects  of  the  present  invention  will  be- 
come  apparent  from  the  detailed  description  given 
hereinafter.  It  should  be  understood,  however,  that 
the  detailed  description  and  specific  examples, 
while  indicating  preferred  embodiments  of  the  in- 
vention,  are  given  by  way  of  illustration  only,  since 
various  changes  and  modifications  within  the  scope 
of  the  invention  will  become  apparent  to  those 
skilled  in  the  art  from  this  detailed  description. 

The  present  invention  provides: 
a  liquid  crystal  display  device  including  first 

and  second  transparent  substrates  with  liquid  cry- 
stal  sealed  therebetween; 

a  first  transparent  conductive  film  formed  on 
said  first  transparent  substrate; 

a  coloured  light-transmitting  member  formed 
on  at  least  one  portion  of  said  first  transparent 
conductive  film;  and 

a  second  transparent  conductive  film  which 
covers  the  coloured  light-transmitting  member  and 
electrically  contacts  the  first  transparent  conductive 
film  at  an  area  where  the  coloured  light-transmitting 
member  is  not  formed; 

characterised  in  that  said  liquid  crystal  display 
device  further  includes 

a  black  mask  of  UV-setting  resin  having  an 
opening  in  the  area  corresponding  to  the  coloured 
light-transmitting  member,  the  black  mask  being 
formed  on  portions  of  the  second  transparent  con- 
ductive  film  where  the  first  and  second  transparent 
conductive  films  contact  each  other,  by  means  of  a 
hardening  process  according  to  which  the  first 
transparent  substrate  is  perpendicularly  illuminated 
with  UV  radiation  from  the  external  side  and  the 
coloured  light-transmitting  member  is  used  as  a 
shielding  pattern. 

As  a  result,  the  transparent  conductive  film 
provides  sufficiently  high  conductivity,  having  the 
same  function  as  the  metal  electrodes  of  the  con- 
ventional  art.  Consequently,  the  present  invention 
realises  a  liquid  crystal  display  device  which  elimi- 
nates  the  conventional  display  disadvantages  caus- 
ed  by  coloured  transmitting  members  without  re- 
ducing  the  aperture  of  the  coloured  transmitting 
members. 

The  present  invention  will  become  more  fully 
understood  from  the  detailed  description  given 
hereinbelow  and  the  accompanying  drawings  which 
are  given  by  way  of  illustration  only,  and  thus  are 
not  limitative  of  the  present  invention  and  wherein: 

Fig.  1  is  a  sectional  view  showing  the  construc- 
tion  of  an  embodiment  of  the  liquid  crystal  dis- 
play  device  11  of  the  present  invention; 
Fig.  2  is  a  plan  view  of  a  transparent  substrate 
12  on  which  ITO  films  13,  color  filters  14,  ITO 
films  15  and  a  black  mask  16  are  formed; 

Figs.  3(1)  through  3(7)  are  plan  views  of  the 
liquid  crystal  display  device  11  for  explaining 
the  manufacturing  process  of  the  liquid  crystal 
display  device  1  1  ; 

5  Figs.  4(1)  through  4(7)  are  sectional  views  of 
Figs.  3(1)  through  3(7),  respectively; 
Fig.  5  is  a  plan  view  of  a  transparent  substrate  4 
on  which  color  filters  1  ,  transparent  electrodes  2 
and  metal  electrodes  3  are  formed,  for  use  in 

io  the  typical  liquid  crystal  display  device  of  the 
conventional  art;  and 
Fig.  6  is  a  sectional  view  along  the  line  VI-VI  of 
Fig.  5. 
Fig.  1  is  a  sectional  view  showing  the  construc- 

15  tion  of  an  embodiment  of  the  liquid  crystal  display 
device  11  of  the  present  invention.  The  liquid  cry- 
stal  display  device  11  of  the  present  invention  is 
driven  by  the  simple  matrix  method  for  color  dis- 
play,  although  the  invention  is  applicable  to  liquid 

20  crystal  color  display  devices  driven  by  other  meth- 
ods. 

Referring  to  Fig.  1,  ITO  (Indium-Tin-Oxide) 
films  13  are  formed  in  a  stripe  pattern  as  first 
transparent  conductive  films  on  the  side  of  a  trans- 

25  parent  substrate  12  facing  a  liquid  crystal  layer. 
Color  filters  14  are  formed  into  a  specified  pattern 
as  colored  transmitting  members  on  the  ITO  films 
13.  Each  of  the  color  filters  14  on  the  ITO  films  13 
is  red,  green  or  blue.  When  it  is  necessary  to 

30  distinguish  the  color  filters  14  by  color  in  the  sub- 
sequent  description,  red  filters  are  referred  to  by 
color  filters  14R,  green  filters  by  color  filters  14G, 
and  blue  filters  by  color  filters  14B. 

ITO  films  15  are  formed  as  second  transparent 
35  conductive  films  over  the  color  filters  14  on  the  ITO 

films  13  so  that  the  ITO  films  15  are  made  in 
contact  with  the  ITO  films  13  between  the  color 
filters  14.  Thus,  the  ITO  films  13  and  15  constitute 
bar-shaped  transparent  electrodes  30.  A  black 

40  mask  16  is  formed  on  the  portions  around  the  color 
filters  14  on  the  ITO  films  15  as  well  as  on  the 
portions  where  the  transparent  electrodes  30  are 
not  formed.  An  orientational  film  17  is  formed, 
covering  the  entire  surface  facing  the  liquid  crystal 

45  layer.  A  polarising  plate  18  is  provided  on  the 
surface  of  the  transparent  substrate  12  opposite 
from  the  lamination. 

A  transparent  substrate  19  is  arranged  as  op- 
posed  to  the  transparent  substrate  12.  On  the  sur- 

50  face  of  the  transparent  substrate  19  facing  the 
liquid  crystal  layer  are  formed  ITO  films  20  of  a 
stripe  pattern  in  the  direction  at  a  right  angle  to  the 
direction  of  the  transparent  electrodes  30.  An  ori- 
entational  film  21  is  formed  to  cover  the  transpar- 

55  ent  substrate  19  as  well  as  the  ITO  films  20  formed 
thereon.  A  polarising  plate  22  is  provided  on  the 
surface  of  the  transparent  substrate  19  opposite 
from  the  lamination. 

3 
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The  transparent  substrate  12  and  the  transpar- 
ent  substrate  19  are  spaced  apart  from  each  other 
by  a  spacer  23,  and  the  space  is  filled  up  with 
liquid  crystal  24  of,  say  TN  (twisted  nematic)  type. 

Fig.  2  is  a  plan  view  of  the  transparent  sub- 
strate  12  on  which  the  ITO  films  13,  the  color  filters 
14,  the  ITO  films  15  and  the  light  shielding  black 
mask  16  are  formed.  The  black  mask  16  is  distin- 
guished  by  right-up  oblique  lines.  The  filter  por- 
tions  with  vertical  lines  (14R)  should  look  red,  the 
portions  with  right-down  oblique  lines  (14G)  should 
look  green,  and  the  portions  with  horizontal  lines 
(14B)  should  look  blue.  Of  the  ITO  films  15,  the 
films  on  which  red  color  filters  14R  are  formed  and 
therefore  constitute  red-looking  transparent  elec- 
trodes  30  are  hereinafter  referred  to  by  ITO  films 
15R.  Similarly,  the  ITO  films  on  which  green  color 
filters  14G  and  14B  are  formed  are  referred  to  by 
ITO  films  15G  and  15B,  respectively. 

The  transparent  electrodes  30  are  formed  in 
different  lengths  depending  upon  the  color  of  the 
color  filters  14  to  be  formed  thereon,  so  that  a  color 
filter  14  of  correct  color  is  formed  on  a  correct 
position.  In  the  following  description,  the  ITO  film 
13  on  which  the  color  filters  14R  are  formed  are 
referred  to  by  ITO  films  13R,  those  with  the  color 
filters  14G  formed  thereon  are  referred  to  by  ITO 
films  13G,  and  those  with  the  color  filters  14B 
formed  thereon  by  ITO  films  13B. 

Figs.  3(1)  through  3(7)  are  plan  views  showing 
the  manufacturing  steps  of  the  liquid  crystal  display 
device  11.  Figs.  4(1)  through  4(7)  are  sectional 
views  for  explaining  the  manufacturing  steps  cor- 
responding  to  those  shown  in  Figs.  3(1)  through  3- 
(7).  The  manufacturing  process  of  the  liquid  crystal 
display  device  1  1  is  described  in  the  following  with 
reference  to  these  figures. 

Referring  to  Figs.  3(1)  and  4(1),  ITO  film  13  is 
formed  by  the  magnetron  sputtering  technique  on  a 
transparent  substrate  12  which  is  heated  up  to  300 
to  350  °C.  The  ITO  film  13  thus  formed  shows 
sufficiently  high  conductivity.  Then  the  ITO  film  13 
is  etched  into  a  pattern  of  stripes  of  different 
lengths.  That  is,  an  ITO  film  13R  on  which  a  red 
color  filter  14R  is  to  be  formed,  an  ITO  film  13G  on 
which  a  green  color  filter  14G  is  to  be  formed  and 
an  ITO  film  13B  on  which  a  blue  color  filter  14B  is 
to  be  formed  have  different  lengths  to  be  distin- 
guishable  from  one  another.  Photo  resists  25  are 
formed  into  a  specified  pattern  to  cross  the  ITO 
films  13. 

Next,  red  color  filters  14R  are  formed  on  the 
ITO  film  13R  by  the  electrodeposition  method  in 
the  following  procedure.  Electrodeposition  solution 
is  prepared  by  making  polymer  substance  with 
electrical  polarity  and  red  pigment  dispersed  uni- 
formly  in  solvent.  The  transparent  substrate  12  with 
the  ITO  films  13  and  the  photo  resists  25  formed 

thereon  as  shown  in  Figs.  3(1)  and  4(1)  is  dipped 
as  an  electrode  in  the  electrodeposition  solution. 
The  opposite  electrode  is  also  dipped  in  the  solu- 
tion.  When  dc  voltage  is  applied  between  the  op- 

5  posite  electrode  and  the  ITO  film  13R,  red  polymer 
film  is  deposited  on  the  ITO  film  13R  (Since  the 
photo  resists  25  are  made  of  insulating  material, 
polymer  film  is  not  formed  on  the  photo  resists  25). 
When  the  polymer  film  is  heated,  cross-linking 

io  reaction  occurs,  forming  firm  and  stable  color  filters 
14R  as  shown  in  Figs.  3(2)  and  4(2).  Fig.  4(2) 
shows  the  section  of  the  part  related  to  the  ITO  film 
13R  of  Fig.  3(2). 

Similar  operation  is  conducted  using  green  pig- 
15  ment,  to  form  green  color  filters  14G  on  the  ITO 

film  13G  as  shown  in  Figs.  3(3)  and  4(3).  Color 
filters  14B  are  formed  by  using  blue  pigment  on 
the  ITO  film  13B  as  shown  in  Figs.  3(4)  and  4(4). 
Material  which  does  not  transmit  ultraviolet  ray  is 

20  selected  for  the  color  filters  14R,  14G  and  14B. 
Figs.  4(3)  and  4(4)  show  the  sections  of  the  parts 
related  to  the  ITO  films  13G  and  13B,  respectively. 

Then  the  photo  resists  25  are  separated  from 
the  ITO  films  13.  ITO  film  15  is  then  formed  by  the 

25  magnetron  sputtering  technique  while  the  transpar- 
ent  substrate  12  is  kept  at  a  temperature  not  higher 
than  200  °C.  The  ITO  film  15  is  patterned  into  ITO 
films  15R,  15G  and  15B  corresponding  to  the  ITO 
films  13R,  13G  and  13B  as  shown  in  Figs.  3(5)  and 

30  4(5).  The  substrate  temperature  must  be  kept  at 
200  °  C  or  lower  because  of  the  heat  resistance 
limitation  of  the  color  filters  14.  If  the  substrate  12 
were  heated  higher  than  200  °C,  the  color  filters  14 
would  be  discolored. 

35  Next,  UV-setting  resin  16a  containing  black 
pigment  is  applied  as  shown  in  Figs.  3(6)  and  4(6), 
and  ultraviolet  ray  is  radiated  in  the  direction  in- 
dicated  by  the  arrow  R1  on  the  substrate  12  as 
shown  in  Fig.  4(6).  Since  the  color  filters  14  do  not 

40  transmit  ultraviolet  ray,  only  the  portion  of  the  UV- 
setting  resin  16a  where  there  are  no  color  filters  14 
is  hardened.  When  the  part  of  the  UV-setting  resin 
16a  which  is  not  hardened  is  removed,  a  black 
mask  16  as  shown  in  Figs.  3(7)  and  4(7)  is  ob- 

45  tained.  The  structure  shown  in  Fig.  2  is  thus  manu- 
factured. 

An  orientational  film  17  is  then  formed  to  cover 
the  entire  surface  facing  the  liquid  crystal  ray,  and 
a  polarizing  plate  18  is  provided  on  the  other 

50  surface  of  the  transparent  substrate  12  opposite 
from  the  liquid  crystal  ray.  A  transparent  substrate 
19  is  placed  opposite  to  the  transparent  substrate 
12,  and  ITO  films  20  are  formed  in  a  stripe  pattern 
on  the  surface  of  the  transparent  substrate  19 

55  facing  the  liquid  crystal  lay.  The  ITO  films  20  on 
the  transparent  substrate  19  and  the  transparent 
electrodes  30  on  the  transparent  substrate  12  face 
and  cross  each  other.  An  orientational  film  21  is 

4 
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then  formed  to  cover  the  transparent  substrate  19 
and  the  ITO  films  20  formed  thereon,  and  a  polariz- 
ing  plate  22  is  provided  on  the  other  surface  of  the 
transparent  substrate  19  opposite  from  the  lamina- 
tion. 

A  spacer  23  is  placed  between  the  transparent 
substrate  12  and  the  transparent  substrate  19  to 
space  them  apart.  Liquid  crystal  24  is  put  in  to  fill 
up  the  space  between  the  orientational  films  17 
and  21.  Thus,  the  liquid  crystal  display  device  11 
shown  in  Fig.  1  is  obtained. 

According  to  the  present  invention,  as  de- 
scribed  above,  the  transparent  electrodes  30  of  the 
liquid  crystal  display  device  1  1  comprise  ITO  films 
13  which  provide  sufficiently  high  conductivity  and 
ITO  films  15  which  cover  the  color  filters  14  and 
are  made  in  contact  with  the  ITO  films  13  between 
the  color  filters  14,  the  ITO  films  13  having  the 
same  function  as  the  metal  electrodes  3  of  the 
conventional  art.  Consequently,  the  resistance  of 
the  transparent  electrodes  30  can  be  reduced  as 
desired  without  decreasing  the  aperture  of  the  color 
filters  14.  As  a  result,  the  liquid  crystal  display 
device  1  1  of  the  present  invention  changes  its  light 
transmittance  sharply  around  a  threshold  voltage 
value  at  which  the  optical  characteristic  of  the 
liquid  crystal  24  changes,  and  therefore  presents  a 
color  picture  of  high  quality  even  if  the  number  of 
transparent  electrodes  is  increased  for  higher  time- 
division  drive.  Besides,  the  black  mask  16  makes 
the  picture  clearer. 

In  the  above  embodiment,  the  electrodeposition 
method  is  used  for  forming  color  filters.  Other 
methods  as  follows  may  be  used.  The  first  one  is  a 
screen-printing  method  in  which  color  filters  are 
printed  using  colored  ink  (as  disclosed  in  the  Japa- 
nese  Patent  Laid-Open  Publication  No.  58-46326). 
The  second  one  is  a  dyeing  method  in  which 
water-soluble  polymer  film  of  photosensitive  gela- 
tin,  glue  or  casein  is  formed  into  a  pattern  and 
dyed  selectively  to  make  a  specified  pattern  by  the 
photo  process  (as  disclosed  in  Uchida,  JAPAN 
DISPLAY  '83,  P.  202  to  205).  The  third  one  is  an 
evaporation  method  in  which  organic  pigment  is 
deposited  by  evaporation  to  form  a  specified  pat- 
tern  (as  disclosed  in  Sugata,  et  al,  JAPAN  DIS- 
PLAY  '83,  P.  210  to  212). 

Thus,  the  present  invention  realizes  a  liquid 
crystal  display  device  which  is  capable  of  providing 
a  color  picture  of  an  optimum  contrast  with  no  color 
bleeding  without  reducing  the  aperture  of  the  col- 
ored  light  transmitting  member. 

While  only  certain  embodiments  of  the  present 
invention  have  been  described,  it  will  be  apparent 
to  those  skilled  in  the  art  that  various  changes  and 
modifications  may  be  made  therein  without  depart- 
ing  from  the  scope  of  the  present  invention  as 
claimed. 

Claims 

1.  A  liquid  crystal  display  device  including  first 
and  second  transparent  substrates  (12,  19) 

5  with  liquid  crystal  (24)  sealed  therebetween; 
a  first  transparent  conductive  film  (13) 

formed  on  said  first  transparent  substrate; 
a  coloured  light-transmitting  member  (14) 

formed  on  at  least  one  portion  of  said  first 
io  transparent  conductive  film;  and 

a  second  transparent  conductive  film  (15) 
which  covers  said  coloured  light-transmitting 
member  and  electrically  contacts  said  first 
transparent  conductive  film  at  an  area  where 

is  said  coloured  light-transmitting  member  is  not 
formed; 
characterised  in  that  said  liquid  crystal  display 
device  further  includes 

a  black  mask  (16)  of  UV-setting  resin  hav- 
20  ing  an  opening  in  the  area  corresponding  to 

said  coloured  light-transmitting  member,  said 
black  mask  being  formed  on  portions  of  the 
second  transparent  conductive  film  where  said 
first  and  second  transparent  conductive  films 

25  contact  each  other,  by  means  of  a  hardening 
process  according  to  which  the  first  transpar- 
ent  substrate  is  perpendicularly  illuminated 
with  UV  radiation  from  the  external  side  and 
the  coloured  light-transmitting  member  is  used 

30  as  a  shielding  pattern. 

2.  A  liquid  crystal  display  device  according  to 
claim  1,  wherein  said  first  and  second  trans- 
parent  conductive  films  are  formed  into  a 

35  stripe  pattern. 

3.  A  liquid  crystal  display  device  according  to 
claim  1  or  claim  2,  wherein  the  first  and  sec- 
ond  transparent  conductive  films  are  ITO  films. 

40 
4.  A  liquid  crystal  display  device  according  to 

anyone  of  claims  1  to  3,  wherein  the  con- 
ductivity  of  said  first  transparent  conductive 
film  is  sufficiently  high  and  the  resistance  of  a 

45  transparent  electrode  comprising  said  first  and 
second  transparent  conductive  films  is  suffi- 
ciently  small  so  that  the  light  transmittance  of 
said  liquid  crystal  is  changed  suddenly  around 
the  threshold  voltage  value  at  which  the  optical 

50  characteristic  of  said  liquid  crystal  changes. 

Patentanspruche 

1.  Flussigkristall-Anzeigevorrichtung  mit  einem 
55  ersten  und  einem  zweiten  transparenten  Sub- 

strat  (12,19)  und  dazwischen  hermetisch  abge- 
schlossenem  Flussigkristall  (24), 
einem  ersten  transparenten,  elektrisch  leiten- 

5 
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den  Film  (13)  auf  dem  ersten  transparenten 
Substrat, 
einem  gefarbten,  lichtdurchlassigen  Bauele- 
ment  (14)  auf  wenigstens  einem  Teil  vom  er- 
sten  transparenten,  elektrisch  leitenden  Film 
und  einem  zweiten  transparenten,  elektrisch 
leitenden  Film  (15),  der  das  gefarbte,  licht- 
durchlassige  Bauelement  uberdeckt  und  den 
ersten  transparenten,  elektrisch  leitenden  Film 
elektrisch  kontaktiert  auf  einer  Flache,  wo  kein 
gefarbtes  lichtdurchlassiges  Bauelement  gebil- 
det  worden  ist, 
dadurch  gekennzeichnet, 
da/S  sie  zusatzlich  eine  schwarze  Maske  (16) 
aus  einem  UV-hartenden  Harz  mit  einer  Off- 
nung  in  dem  Bereich,  der  mit  dem  gefarbten 
lichtdurchlassigen  Bauelement  korrespondiert, 
aufweist,  die  auf  den  Teilen  von  dem  zweiten 
transparenten,  elektrisch  leitenden  Film,  wo  der 
erste  und  zweite  transparente,  elektrisch  leiten- 
de  Film  sich  beruhren,  hergestellt  ist,  und  zwar 
im  Zuge  eines  Hartungsverfahrens,  bei  dem 
das  erste  transparente  Substrat  senkrecht  mit 
UV-Strahlen  von  der  au/Seren  Seite  her  be- 
strahlt  wird  und  das  gefarbte  lichtdurchlassige 
Bauelement  als  Abschirmung  verwendet  wird. 

2.  Flussigkristall-Anzeigevorrichtung  gema/S  An- 
spruch  1  ,  wobei  der  erste  und  zweite  transpa- 
rente  leitende  Film  in  Streifen  gemustert  sind. 

3.  Flussigkristall-Anzeigevorrichtung  gema/S  An- 
spruch  1  oder  2,  wobei  der  erste  und  zweite 
transparente  Film  ITO-Filme  sind. 

4.  Flussigkristall-Anzeigevorrichtung  gema/S  ei- 
nem  jeden  der  Anspruche  1  bis  3,  wobei  die 
Leitfahigkeit  des  ersten  transparenten,  elek- 
trisch  leitenden  Films  hinreichend  hoch  und 
der  Widerstand  einer  Transparentelektrode  aus 
dem  ersten  und  zweiten  leitenden  Film  hinrei- 
chend  niedrig  ist,  so  da/S  die  Lichtdurchlassig- 
keit  vom  Flussigkristall  beim  Schwellenspan- 
nungswert,  bei  dem  eine  Anderung  der  opti- 
schen  Charakteristik  vom  Flussigkristall  erfolgt, 
sofort  verandert  wird. 

Revendicatlons 

premier  film  conducteur  transparent  ;  et 
un  second  film  conducteur  transparent 

(15)  qui  recouvre  ledit  element  colore  de  tran- 
smission  de  lumiere  et  fait  contact  electrique- 

5  ment  avec  ledit  premier  film  conducteur  trans- 
parent  au  niveau  d'une  zone  ou  ledit  element 
colore  de  transmission  de  lumiere  n'est  pas 
forme  ; 
caracterise  en  ce  que  ledit  dispositif  de  visuali- 

io  sation  a  cristal  liquide  inclut  en  outre  : 
un  masque  noir  (16)  de  resine  fixee  aux 

U.V,  comportant  une  ouverture  dans  la  surface 
correspondant  audit  element  colore  de  tran- 
smission  de  lumiere,  ledit  masque  noir  etant 

is  forme  sur  des  parties  du  second  film  conduc- 
teur  transparent  a  I'endroit  ou  lesdits  premier 
et  second  films  conducteurs  transparents  sont 
en  contact  I'un  avec  I'autre,  au  moyen  d'un 
processus  de  durcissement  selon  lequel  ledit 

20  premier  substrat  transparent  est  eclaire  per- 
pendiculairement  par  un  rayonnement  U.V  issu 
du  cote  externe  et  I'element  colore  de  tran- 
smission  de  lumiere  est  utilise  comme  un  motif 
d'ecran. 

25 
2.  Dispositif  de  visualisation  a  cristal  liquide  selon 

la  revendication  1,  dans  lequel  lesdits  premier 
et  second  films  conducteurs  transparents  sont 
formes  selon  un  motif  a  bande. 

30 
3.  Dispositif  de  visualisation  a  cristal  liquide  selon 

la  revendication  1  ou  la  revendication  2,  dans 
lequel  les  premier  et  second  films  conducteurs 
transparents  sont  des  films  d'lTO. 

35 
4.  Dispositif  de  visualisation  a  cristal  liquide  selon 

I'une  quelconque  des  revendications  1  a  3, 
dans  lequel  la  conductivity  dudit  premier  film 
conducteur  transparent  est  suffisamment  ele- 

40  vee  et  la  resistance  d'une  electrode  transpa- 
rente  comprenant  lesdits  premier  et  second 
films  conducteurs  transparents  est  suffisam- 
ment  petite  pour  que  la  transmittance  de  lu- 
miere  dudit  cristal  liquide  soit  modifiee  brus- 

45  quement  aux  environs  de  la  valeur  de  tension 
de  seuil  a  laquelle  la  caracteristique  optique 
dudit  cristal  liquide  change. 

1.  Dispositif  de  visualisation  a  cristal  liquide  in-  50 
cluant  des  premier  et  second  substrats  trans- 
parents  (12,  19)  avec  un  cristal  liquide  (24) 
enferme  entre  eux  de  fagon  etanche; 

un  premier  film  conducteur  transparent 
(13)  forme  sur  ledit  premier  substrat  transpa-  55 
rent  ; 

un  element  colore  de  transmission  de  lu- 
miere  (14)  forme  sur  une  partie  au  moins  dudit 

6 
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Fig  .  6 
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