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(54)  Direct  view  liquid  crystal  display  with  automatic  colour  adjustment 

(57)  The  invention  relates  to  a  direct  view  liquid 
crystal  display  for  colored  images,  comprising  :  a  LCD 
panel  (10),  a  light  source  (16)  providing  approximately 
uniform  illumination  of  the  rear  face  of  the  panel,  and 
color  circuit  means  (34)  for  controlling  the  colors  of  the 
panel. 

The  display  comprises  means  (32)  for  controlling 
the  color  control  means  (34)  with  a  signal  representing 
the  intensity  of  the  light  source  and/or  the  intensity  of 
the  ambient  light.  This  signal  controls  for  instance  the  y 
correction  for  each  color. 
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Description 

The  invention  relates  to  a  direct  view  liquid  crystal 
display  for  colored  images. 

Liquid  crystal  displays  (LCD)  are  widely  used  for  s 
various  applications,  such  as  Television  (TV)  receivers, 
computer  displays,  more  particularly  for  portable  com- 
puters  called  "lap  top  computers"  and  view-finders  for 
video-cameras. 

The  most  common  displays  of  this  type  are  direct  u 
view  LCDs.  These  devices  comprise  generally  a  light 
source  behind  a  LCD  panel.  This  source  is  arranged  to 
provide  a  uniform,  or  quasi-uniform,  illumination  of  the 
back  face  of  the  panel,  i.e.  of  the  face  which  is  opposite 
to  the  face  which  is  viewed  by  the  user.  n 

A  control  element  is  usually  provided  for  the  manual 
adjustment  of  the  intensity  of  the  light  source. 

In  fact  it  is  necessary  to  modify  this  intensity  when 
the  intensity  of  the  ambient  light  dies  in  order  to  obtain  a 
good  contrast  of  the  image.  The  intensity  of  this  light  2t 
source  must  be  increased  (decreased)  when  the  ambi- 
ent  lift  intensity  increases  (decreases). 

The  invention  is  based  on  the  observation  that  the 
colors  of  the  displayed  images  vary  with  the  intensity  of 
the  back  source  and/or  with  the  intensity  of  the  ambient  21 
light. 

According  to  the  invention  the  color  control  circuit  of 
the  LCD  comprises  means  for  varying  the  color  signals 
in  view  of  the  intensity  of  the  back  source  and/or  of  the 
ambient  light.  3< 

The  color  control  circuit  is  preferably  provided  with 
a  control  input  receiving  a  signal  represents  the  inten- 
sity  of  the  back  source  or  the  intensity  of  the  ambient 
light. 

It  will  be  appreciated  that,  with  the  invention,  it  is  31 
possible  to  automatically  obtain  always  the  same  colors 
for  a  given  image. 

In  an  embodiment  of  the  invention  the  intensity  or 
luminance  of  the  back  source  is  manually  or  automati- 
cally  controlled  and  the  control  circuit  of  this  intensity  4t 
has  an  output  connected  to  the  control  input  of  the  color 
control  circuit. 

In  an  other  embodiment  the  control  input  of  the 
color  control  circuit  receives  a  signal  provided  by  an 
ambient  light  detector.  « 

The  colors  may  be  controlled  directly  or  through  the 
y  correction  circuit. 

It  is  recalled  here  that  television  signals  are  usually 
transmitted  with  a  y  correction. 

This  correction  takes  into  account  the  non-linear  st 
features  of  cathode  ray  tubes  (CRT)  :  CRTs  provide 
luminance  signals  which  vary  non-linearly  with  the  input 
signals.  The  broadcasted  y  correction  is  such  that  CRTs 
provide  a  linear  response.  However  the  response  differs 
from  one  tube  to  the  other  ;  therefore  each  tube  has  fur-  st 
ther  y  correction  means.  However  LCDs  provide  natu- 
rally  a  linear  curve  ;  so  they  are  equipped  with  circuits 
which  compensate  the  broadcasted  y  correction. 

The  color  control  circuit  is  arranged  in  such  a  way 
that  it  comprises  three  y  inputs,  one  for  each  color  (red 
R,  green  G,  blue  B)  and  an  interface  circuit  is  provided 
with  an  input  receiving  a  signal  representing  the  inten- 
sity  of  the  back  source  or  of  the  ambient  light  and  this 
interface  circuit  has  three  outputs  providing  y  control 
signals  for  R,  G  and  B. 

The  interface  is  for  instance  a  ROM  (read  only 
memory)  containing  a  table  providing,  for  each  value  of 
the  intensity  of  light,  the  y  curves  for  each  of  the  three 
colors. 

As  a  display  for  computers  is  generally  not  intended 
to  receive  TV  signals,  such  a  display  will  not  be 
equipped  with  a  y  correction  circuit.  In  that  case  the 
colors  will  be  directly  controlled  by  the  intensity  of  light. 

Other  features  and  advantages  of  the  invention  will 
appear  with  the  description  of  some  of  its  embodiments, 
this  description  being  made  with  the  following  drawings, 
in  which  : 

fig.  1  is  a  schematic  drawing  of  a  direct  view  color 
LCD, 
fig.  2  is  a  block  diagram  of  one  embodiment  of  the 
invention, 
fig.  3  is  a  block  diagram  of  a  second  embodiment, 
and 
fig.  4  is  a  block  diagram  of  a  third  embodiment. 

Fig.  1  represents  a  conventionnal  direct  view  LCD. 
This  display  comprises  a  liquid  crystal  panel  10  having 
a  front  face  12  and  a  rear,  or  back,  face  14.  This  back 
face  is  uniformly  illuminated  by  light  provided  by  the 
combination  of  :  a  light  source  16  (for  instance  in  the 
shape  of  an  elongated  lamp  having  several  branches),  a 
diffuser  1  8  between  the  source  1  6  and  back  face  1  4, 
and  a  reflector  20  at  the  back  of  the  source  1  6. 

According  to  the  embodiment  of  the  invention 
shown  on  figure  2  the  intensity  of  the  light  source  16  is 
controlled  by  an  intensity  control  circuit,  or  luminance 
control  circuit,  22  receiving  power  from  a  power  supply 
24  and  comprising  a  manually  operated  control  element 
26.  This  element  26  determines  the  intensity  of  the  light 
source  16. 

The  intensity  control  circuit  22  has  an  output  28 
connected  to  the  input  30  of  an  interface  circuit  32  com- 
prising  three  outputs  32-|  ,  322  and  323  which  are  con- 
nected,  respectively,  to  the  inputs  34  ̂ 342  and  343  of  a 
circuit  34  for  controlling  the  colors  and  for  y  correction  of 
panel  34. 

The  input  34.,  receives  a  signal  controlling  yR,  i.e.  y 
for  the  red  (R)  color. 

The  input  342  and  343  receive,  respectively,  signals 
controlling  yG  and  yB,  i.e.  y  for  green  (G)  and  blue  (B). 

The  circuit  34  provides  the  color  signals  R,  G  and  B 
to  the  panel  10.  The  circuit  34  has  an  input  36  receiving 
the  video  signal. 

This  circuit  is  for  instance  the  RGB  decoder/driver 
sold  under  the  reference  CX  A  1  785  AR  by  Sony. 
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In  the  embodiment  represented  on  figure  3  the 
manual  adjustment  is  replaced  by  an  automatic  adjust- 
ment  provided  by  a  sensor  40  connected  to  a  control 
input  22-|  of  the  intensity  control  circuit  22.  This  sensor 
40  detects  the  intensity  of  the  ambient  light. 

In  the  embodiment  shown  on  figure  4  the  sensor  40 
controls  also  the  intensity  of  the  light  generated  by  the 
light  source  16  ;  however  the  colors  of  the  LCD  panel  12 
are  not  controlled  by  the  circuit  22  but  by  an  interface 
circuit  42  which  is  similar  to  interface  circuit  32  of  figure 
2  and  figure  3. 

Interface  circuit  42  has,  like  circuit  32,  an  input  42  1 
(which,  here,  receives  a  signal  from  sensor  40)  and 
three  outputs  422,  423,  424  connected  to  the  respective 
inputs  34-|,  342  and  343  of  color  control  circuit  34  which 
control  yR,  yG  and  yB,  respectively. 

In  a  further  embodiment  (not  shown),  which  relates 
to  a  display  intended  for  a  computer,  and  not  for  TV,  the 
signal  from  the  luminance  controller  22  or  from  the  sen- 
sor  40  is  provided  to  the  control  input  of  a  color  control 
circuit  similar  to  circuit  34  of  figures  2  and  3.  Such  color 
control  circuit  has  usually  a  manual  adjustment.  In  that 
case  the  signal  from  the  luminance  controller  or  from 
the  sensor  is  provided  to  the  input  which,  in  covention- 
nal  circuits,  receives  the  signal  generated  by  manual 
adjustment. 

Interface  circuits  32  and  42  comprise  a  memory  of 
the  ROM  type  in  which  data  are  stored  as  tables  corre- 
sponding  to  curves. 

More  precisely  the  signal  at  the  input  30,  or  42  1  ,  is, 
inside  circuit  32  or  42,  divided  into  a  given  number  of 
value  ranges.  To  each  range  corresponds  a  set  of  three 
curves  yR,  yG  and  yB. 

A  curve  yR  (or  yG  or  yB)  is  a  table  providing  the  blue 
of  the  red  signal  for  each  quantized  value  of  the  R  (or  G 
or  B)  signal  provided  at  the  input  36  of  color  control  cir- 
cuit  34. 

If  the  sensor  40  or  the  circuit  22  provides  a  nominal 
or  average  value,  the  color  control  circuit  34  will  provide, 
through  interface  circuit  32  or  42,  nominal  values  of  yR 
yG  and  yB  for  which  the  colors  on  screen  1  2  will  appear 
the  most  actual  or  the  most  realistic  for  the  viewer. 

The  tables  in  the  circuit  32  or  42  provide  a  correc- 
tion  which  maintains  the  colors  when  the  intensity  of 
ambient  light  or  the  intensity  of  the  back  source  is 
changing. 

More  precisely  if  the  intensity  is  decreasing  the  ratio 
of  the  red  component  of  the  light  increases  with  respect 
to  the  ratios  of  G  and  B  components.  In  that  case  the 
correction  must  be  such  that  the  nominal  ratios  be  main- 
tained.  This  is  obtained  by  a  decrease  of  the  R  compo- 
nent  or  by  an  increase  of  G  and  B  components. 

If  the  intensity  of  the  light  is  increasing  with  respect 
to  the  nominal  value,  the  ratio  of  the  blue  (B)  component 
is  increasing  with  respect  to  the  ratios  of  R  and  G  com- 
ponents.  Therefore  it  is  necessary  to  reduce  the  B  com- 
ponent  with  respect  to  the  other  components,  more 
particularly  with  respect  to  the  red  (R)  component. 

All  the  embodiments  of  the  invention  which  have 
been  described  provide  very  simple  means  for  control- 
ling  the  colors  of  a  liquid  crystal  display  which  do  not 
entail  a  significant  increase  of  power  consumption.  The 

5  quality  of  the  image  is  preserved  when  environment 
conditions  are  changing. 

In  a  further  embodiment  (not  represented)  an  inter- 
face  circuit  comprises  a  memory  of  the  RAM  type  in 
which  is  stored  a  set  of  three  gamma  curves  yR,  yG  and 

10  yB  corresponding  to  the  present  intensity  of  the  ambient 
light  or  of  the  light  source  1  6.  These  curves  are  provided 
by  a  central  memory  (ROM  or  hard  disk  for  instance)  of 
a  computer  in  which  are  stored  all  yR  yG  and  yB  curves 
corresponding  to  various  intensities. 

15 
Claims 

1  .  Direct  view  liquid  crystal  display  for  colored  images, 
comprising  a  LCD  panel  (10),  a  light  source  (16,  20, 

20  18)  providing  approximately  uniform  illumination  of 
the  rear  face  (14)  of  the  panel,  and  color  circuit 
means  (34)  for  controlling  the  colors  of  the  panel, 
characterized  in  that  it  comprises  means  (32,  42) 
for  controlling  the  color  control  means  (34)  with  a 

25  signal  representing  the  intensity  of  the  light  source 
and/or  the  intensity  of  the  ambient  light. 

2.  A  display  according  to  claim  1  ,  characterized  in  that 
it  comprises  means  (22,  26)  for  controlling  the 

30  intensity  of  the  light  source  (1  6)  and  in  that  the  sig- 
nal  representing  the  light  source  intensity  is  gener- 
ated  by  said  means  (22,  26)  for  controlling  the 
intensity  of  the  light  source. 

35  3.  A  display  according  to  claim  2,  characterized  in  that 
the  light  source  intensity  control  means  comprise  a 
manually  adjustable  element  (26)  for  controlling 
said  intensity. 

40  4.  A  display  according  to  claim  1,  characterized  in  that 
it  comprises  a  detector  (40)  generating  a  signal  rep- 
resenting  the  intensity  of  the  ambient  light  which  is 
delivered  to  a  control  input  (22-|)  of  the  light  source 
intensity  control  means  (22) 

45 
5.  A  display  according  to  any  of  the  previous  claims 

characterized  in  that  the  color  circuit  means  (34) 
comprise  a  y  correction  circuit  and  in  that  said 
means  controlling  this  color  circuit  means  provide  a 

so  y  correction  for  each  color,  this  y  correction  for  each 
color  depending  on  the  value  of  the  signal  repre- 
senting  the  intensity  of  the  light  source  and/or  the 
intensity  of  the  ambient  light. 

55  6.  A  display  according  to  claim  5,  characterized  in  that 
the  means  (32,  42)  controlling  the  color  circuit  com- 
prise  a  memory  in  which  are  stored  tables  repre- 
senting  the  y  correction  curves  for  each  color  at 

3 
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various  values  of  the  signal  representing  the  inten- 
sity  of  the  light  source  and/or  the  intensity  of  the 
ambient  light. 

7.  A  display  according  to  claim  6,  characterized  in  that  s 
said  memory  is  a  read  only  memory. 

8.  A  display  according  to  claim  6  wherein  said  mem- 
ory  comprises  a  RAM  memory  storing  the  three 
correction  curves  for  the  present  intensity  of  the  to 
ambient  light  or  of  the  light  source,  these  curves 
being  provided  by  a  central  memory  of  a  computer 
in  which  are  stored  all  yR,  yG  and  yB  curves  corre- 
sponding  to  various  intensities. 
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