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Description 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  relates  to  a  display  control 
method  and  apparatus  for  a  ferroelectric  liquid  crystal 
panel  (hereinafter  abbreviated  also  as  FLCD). 

2.  Description  of  the  Prior  Art 

Fig.  1  is  a  block  diagram  schematically  showing 
a  typical  conventional  configuration  of  a  display  sys- 
tem  using  an  FLCD  1.  In  the  display  system,  a  signal 
necessary  for  the  image  display  is  digitized,  and  the 
digital  signal  outputted  to  a  CRT  (cathode  ray  tube)  3 
displaying  images  from  a  personal  computer  2  is 
used.  The  digital  signal  outputted  from  the  personal 
computer  2  is  transformed  in  a  separate  control  circuit 
4,  and  by  the  transformation  signal  the  image  is  dis- 
played  on  the  FLCD  1. 

Fig.  2  is  a  cross-sectional  view  showing  a  sche- 
matic  configuration  of  the  FLCD  1.  Two  sheets  of 
glass  substrates  5a,  5b  are  disposed  in  opposition  to 
each  other,  a  signal  electrode  S  consisting  of  indium 
tin  oxide  (hereinafter  abbreviated  as  ITO)  being  ar- 
ranged  plurally  in  parallel  on  the  surface  of  one  glass 
substrate  5a,  and  covered  by  a  transparent  insulating 
film  6a  consisting  of  Si02  thereon.  On  the  surface  of 
the  other  glass  substrate  5b  opposing  the  signal  elec- 
trode  S,  a  scanning  electrode  L  consisting  of  ITO  is 
arranged  plurally  in  parallel  in  a  direction  orthogonal 
to  the  signal  electrode  S,  and  covered  by  an  insulat- 
ing  film  6b  consisting  of  Si02  thereon.  On  the  insulat- 
ing  films  6a,  6b,  orientation  films  7a,  7b  consisting  of 
polyvinyl  alcohol  and  treated  by  rubbing  processing 
are  formed  respectively.  The  two  glass  substrates  5a, 
5b  are  bonded  together  with  a  sealing  agent  8  partial- 
ly  leaving  an  injection  port,  which  is  sealed  by  the 
sealing  agent  8  after  a  ferroelectric  liquid  crystal  9  is 
introduced  into  a  space  between  the  orientation  films 
7a,  7b  by  vacuum  injection  therethrough.  The  two 
glass  substrates  5a,  5b  thus  bonded  together  are 
clamped  between  two  polarizing  plates  10a,  10b  ar- 
ranged  such  that  their  respective  polarizing  axes  in- 
tersect  orthogonally. 

Fig.  3  is  a  plan  view  showing  the  configuration,  in 
which  a  scanning  side  driving  circuit  11  is  connected 
to  the  scanning  electrode  L  of  the  FLCD  1  having  a 
simple  matrix  configuration  above  mentioned,  and  a 
signal  side  driving  circuit  12  is  connected  to  the  signal 
electrode  S.  The  scanning  side  driving  circuit  11  is  a 
circuit  for  applying  voltages  to  the  scanning  electro- 
des  L,  and  the  signal  side  driving  circuit  12  is  a  circuit 
for  applying  voltages  to  the  signal  electrodes  S.  Here, 
for  the  purpose  of  simplification,  the  case  wherein  the 
scanning  electrodes  L  are  32  and  the  signal  electro- 

des  S  are  16,  i.e.  the  case  of  FLCD  1  which  is  con- 
structed  by  picture  elements  of  32  x  16  is  shown,  and 
respective  electrodes  of  the  scanning  electrodes  L 
are  distinguished  by  adding  an  index  i  (i  =  1  to  32)  to 

5  the  symbol  L,  and  respective  electrodes  of  the  signal 
electrodes  S  are  distinguished  by  adding  an  index  j  (j 
=  1  to  16)  to  the  symbol  S.  In  the  description  made 
hereinafter,  a  picture  element  at  the  intersection  of 
any  scanning  electrode  Li  and  any  signal  electrode  Sj 

10  is  represented  by  a  symbol  Aij. 
Fig.  4  is  a  waveform  diagram  showing  respective 

signals  outputted  from  the  personal  computer  2.  Fig. 
4  (1)  is  a  horizontal  synchronizing  signal  HD  which 
gives  the  timing  of  one  scanning  interval  of  a  screen 

15  of  the  CRT  3,  Fig.  4  (2)  is  a  vertical  synchronizing  sig- 
nal  VD  showing  a  period  for  one  picture  screen  and 
Fig.  4  (3)  shows  display  data  Data  of  an  image.  Fig. 
4  (4)  is  a  waveform  diagram  showing  an  expanded 
scanning  interval  of  the  horizontal  synchronizing  sig- 

20  nal  HD,  Fig.  4  (5)  is  a  waveform  diagram  showing  an 
expanded  scanning  interval  of  the  display  data  Data, 
and  Fig.  4  (6)  is  a  waveform  diagram  showing  a  data 
transfer  clock  CLK  of  the  display  data  Data  for  one 
picture  element. 

25  Fig.  5  is  a  waveform  diagram  showing  respective 
signals  outputted  from  the  control  circuit  4.  Fig.  5  (1) 
is  a  waveform  diagram  showing  a  clock  YCLK  for  se- 
quentially  transferring  the  selective  signal  Yl  which 
selects  the  scanning  electrode  L,  in  a  shift  register, 

30  not  shown,  included  in  the  scanning  side  driving  cir- 
cuit  11,  Fig.  5  (2)  is  a  waveform  diagram  showing  the 
selective  signal  Yl  and  Fig.  5.  (3)  shows  the  display 
data  DATA  corresponding  to  respective  picture  ele- 
ments  of  the  FLCD  1  .  Fig.  5  (4)  is  a  waveform  diagram 

35  showing  an  expanded  one  period  of  the  clock  YCLK, 
Fig.  5  (5)  is  a  waveform  diagram  showing  an  expand- 
ed  one  period  of  the  clock  YCLK  of  the  selective  sig- 
nal  Yl,  Fig.  5  (6)  is  a  waveform  diagram  showing  an 
expanded  one  period  of  the  clock  YCLK  of  the  display 

40  data  DATA,  Fig.  5  (7)  is  a  waveform  diagram  showing 
a  display  data  transfer  clock  XCLK  for  sequentially 
transferring  the  display  data  DATA,  in  a  shift  register, 
not  shown,  included  in  the  signal  side  driving  circuit 
12,  Fig.  5  (8)  is  an  expanded  waveform  diagram  of  a 

45  latch  pulse  LP  which  gives  timing  for  taking  in  and 
holding  the  display  data  DATA  in  the  shift  register  of 
the  signal  side  driving  circuit  12,  into  a  separate  reg- 
ister,  not  shown,  included  in  the  same  signal  side  driv- 
ing  circuit  12,  Fig.  5  (9)  is  a  waveform  diagram  show- 

so  ing  a  signal  VC  which  designates  kinds  of  voltage  ap- 
plied  to  the  scanning  electrodes  L,  and  Fig.  5  (10)  is 
a  waveform  diagram  showing  a  signal  VS  which  des- 
ignates  kinds  of  voltage  applied  to  the  signal  electro- 
des  S. 

55  As  such,  to  the  control  circuit  4,  a  function  is  giv- 
en  to  transform  four  kinds  of  signals  show  in  Fig.  4, 
i.e.  the  horizontal  synchronizing  signal  HD,  vertical 
synchronizing  signal  VD,  display  data  Data  and  data 
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transfer  clock  YCLK,  into  seven  kinds  of  signals 
shown  in  Fig.  5,  i.e.  the  clock  YCLK,  selective  signal 
Yl,  display  data  DATA,  display  data  transfer  clock 
XCLK,  latch  pulse  LP  and  signals  VC,  VS. 

Fig.  6  is  a  waveform  diagram  showing  respective 
impressed  voltage  wave  forms  to  the  scanning  elec- 
trodes  L  and  the  signal  electrodes  S  used  in  a  driving 
method  of  the  FLCD  1  proposed  in  Japanese  Patent 
Application  Laid  Open  No.  Sho  64-59389  (1989).  A 
waveform  shown  in  Fig.  6  (1)  is  applied  to  the  scan- 
ning  electrode  L  and  is  the  waveform  of  a  selective 
voltage  A  which  is  able  to  rewrite  a  memory  state  of 
picture  elements  on  the  scanning  electrodes  L,  or  a 
luminance  state  displayed,  and  though  a  waveform 
shown  in  Fig.  6  (2)  is  applied  to  the  scanning  electro- 
des  L,  it  is  the  waveform  of  a  non-selective  voltage  B 
which  can  not  rewrite  the  display  state  of  picture  ele- 
ments  on  the  scanning  electrodes  L.  A  waveform 
shown  in  Fig.  6  (3)  is  the  waveform  of  a  rewriting 
bright  voltage  C  applied  to  the  signal  electrodes  S 
when  rewriting  the  picture  elements  into  the  "bright" 
luminance  state,  a  waveform  shown  in  Fig.  6  (4)  is  the 
waveform  of  a  rewriting  dark  voltage  D  applied  to  the 
signal  electrodes  S  when  rewriting  the  picture  ele- 
ments  into  the  "dark"  luminance  state,  and  a  wave- 
form  shown  in  Fig.  6  (5)  is  the  waveform  of  a  non-re- 
writing  voltage  G  applied  to  the  signal  electrodes  S 
when  the  display  state  of  the  picture  element  S  is  not 
rewritten.  Fig.  6  (6)  through  Fig.  6  (11)  show  the  wa- 
veforms  of  the  effective  voltage  applied  to  the  picture 
element  Aij,  among  which,  a  waveform  A-C  in  Fig.  6 
(6)  shows  the  waveform  when  the  selective  voltage  A 
is  applied  to  the  scanning  electrode  Li  and  the  rewrit- 
ing  bright  voltage  C  is  applied  to  the  signal  electrode 
Sj,  a  waveform  A-D  in  Fig.  6  (7)  shows  the  waveform 
when  the  selective  voltage  A  is  applied  to  the  scan- 
ning  electrode  Li  and  the  rewriting  dark  voltage  D  is 
applied  to  the  signal  electrode  Sj,  a  waveform  A-G  in 
Fig.  6  (8)  shows  the  waveform  when  the  selective  vol- 
tage  A  is  applied  to  the  scanning  electrode  Li  and  the 
non-rewriting  voltage  G  is  applied  to  the  signal  elec- 
trode  Sj,  a  waveform  B-C  in  Fig.  6  (9)  shows  the  wa- 
veform  when  the  non-selective  voltage  B  is  applied  to 
the  scanning  electrode  Li  and  the  rewriting  bright  vol- 
tage  C  is  applied  to  the  signal  electrode  Sj,  a  wave- 
form  B-D  in  Fig.  6  (10)  shows  the  waveform  when  the 
non-selective  voltage  B  is  applied  to  the  scanning 
electrode  Li  and  the  rewriting  dark  voltage  D  is  ap- 
plied  to  the  signal  electrode  Sj,  and  a  waveform  B-G 
in  Fig.  6  (11)  shows  the  waveform  when  the  non-se- 
lective  voltage  B  is  applied  to  the  scanning  electrode 
Li  and  the  non-rewriting  voltage  G  is  applied  to  the 
signal  electrode  Sj.  In  case  the  display  state  of  the 
picture  element  Aij  of  the  FLCD  1  in  Fig.  3  is  rewritten 
by  the  driving  method  above  mentioned,  the  selective 
voltage  A  in  Fig.  6  (1)  is  applied  to  the  scanning  elec- 
trode  Li,  and  to  the  rest  of  the  scanning  electrodes  Lk 
(k  i,  k  =  1  to  32)  the  non-selective  voltage  B  shown 

in  Fig.  6  (2)  is  applied,  and  when  the  picture  element 
Aij  is  rewritten  into  the  "bright"  display  state,  the  re- 
writing  bright  voltage  C  shown  in  Fig.  6  (3)  is  applied 
to  the  signal  electrode  Sj,  when  the  picture  element 

5  Aij  is  rewritten  into  the  "dark"  display  state,  the  rewrit- 
ing  dark  voltage  D  shown  in  Fig.  6  (4)  is  applied  to  the 
signal  electrode  Sj,  and  when  the  "bright"  display 
state  or  the  "dark"  display  state  in  a  frame  before  the 
picture  element  Aij  may  be  kept  as  it  is,  the  non-rewrit- 

10  ing  voltage  G  shown  in  Fig.  6  (5)  is  applied  to  the  sig- 
nal  electrode  Sj. 

For  example,  in  the  FLCD  1  of  Fig.  3,  when  a  state 
wherein  Japanese  characters  meaning  "FERRO- 
ELECTRIC"  are  displayed  on  a  picture  screen  by  re- 

15  spective  picture  elements  Aij  on  the  "dark"  display 
state  indicated  by  oblique  lines  is  rewritten  into  a  state 
wherein  Japanese  characters  meaning  "ORDINARY 
DIELECTRIC"  are  displayed  as  shown  in  Fig.  7,  the 
picture  element  Aij  rewritten  into  the  "bright"  display 

20  state  from  the  "dark"  display  state  is  represented  by 
a  symbol  C  corresponding  to  the  rewriting  bright  vol- 
tage  C,  the  picture  element  Aij  rewritten  into  the 
"dark"  display  state  from  the  "bright"  display  state  is 
represented  by  a  symbol  D  corresponding  to  the  re- 

25  writing  dark  voltage  D,  the  picture  element  Aij  which 
remains  as  the  "dark"  display  state  is  indicated  by  a 
symbol  F  and  the  picture  element  Aij  which  remains 
as  the  bright  display  state  is  indicated  by  an  uninscri- 
bed  symbol,  the  entire  picture  screen  in  displayed  as 

30  shown  in  Fig.  8.  In  this  case,  the  picture  element  Aij 
of  symbol  F  and  that  of  uninscribed  symbol  corre- 
spond  to  the  non-rewriting  voltage  G. 

Fig.  9  shows  respective  voltage  waveforms  ap- 
plied  to  the  scanning  electrodes  L1,  L2,  L3,  signal 

35  electrodes  S5,  S6,  and  picture  elements  A15,  A16, 
A25,  A26  at  this  time.  For  reference,  Fig.  9  (1)  shows 
a  waveform  of  the  transferring  clock  YCLK  of  the  se- 
lective  signal  Yl  at  the  shift  register  in  the  scanning 
side  driving  circuit  11,  Fig.  9  (2)  shows  a  waveform  of 

40  the  selective  signal  Yl,  Fig.  9  (3)  shows  an  impressed 
voltage  waveform  to  the  scanning  electrode  L1,  Fig. 
9  (4)  shows  an  impressed  voltage  waveform  to  the 
scanning  electrode  L2,  Fig.  9  (5)  shows  an  impressed 
voltage  waveform  to  the  scanning  electrode  L3,  Fig. 

45  9  (6)  shows  an  impressed  voltage  waveform  to  the 
signal  electrode  S5,  Fig.  9  (7)  shows  an  impressed 
voltage  waveform  to  the  signal  electrode  S6,  Fig.  9  (8) 
shows  an  effective  voltage  waveform  applied  to  the 
picture  element  A1  5,  Fig.  9  (9)  shows  an  effective  vol- 

50  tage  waveform  applied  to  the  picture  element  A16, 
Fig,  9  (10)  shows  an  effective  voltage  waveform  ap- 
plied  to  the  picture  element  A25  and  Fig.  9  (11)  shows 
an  effective  voltage  waveform  applied  to  the  picture 
element  A26.  In  Fig.  9  (6)  and  Fig.  9  (7),  a  symbol  E, 

55  F  in  parentheses  corresponds  to  the  non-symbolic 
picture  element  in  Fig.  8,  that  is,  it  indicates  that  the 
non-rewriting  voltage  G  is  applied  to  the  non-symbolic 
picture  element  in  Fig.  8. 

3 



5 EP  0  435  701  B1 6 

In  the  abovementioned  driving  method,  as  it  will 
be  understood  from  the  effective  voltage  of  the  pic- 
ture  element  A1  6  shown  in  Fig.  9  (9)  and  the  effective 
voltage  of  the  picture  element  A26  shown  in  Fig.  9 
(11),  the  voltages  applied  to  the  picture  element  Aij 
are  substantially  equal  whether  or  not  the  scanning 
electrode  Li  is  selected,  as  far  as  its  display  state  is 
not  rewritten.  Thereby,  even  in  the  case  of  low-speed 
driving  wherein  the  time  required  for  applying  the  se- 
lective  voltage  A  to  a  certain  scanning  electrode  Li 
and  to  the  same  scanning  longer  than  33.3  millisec- 
ond  (corresponds  to  30  Hz),  it  can  be  displayed  with- 
out  sensing  any  flicker. 

Now,  in  case  of  the  ferroelectric  liquid  crystal 
generally  used  in  the  FLCD  1  at  present,  when  the 
scanning  side  driving  circuit  11  and  the  signal  side 
driving  circuit  12  of  for  example,  24V  voltage-proof  are 
used,  approximately  50  microsecond  must  be  set  as 
a  unit  pulse  width  to  of  respective  impressed  voltages 
shown  in  Fig.  6,  thus  approximately  300  microsecond 
must  be  allocated  as  one  selective  time  (6.t0),  when 
the  aforesaid  driving  method  is  adopted.  Therefore, 
when  the  FLCD  1  having  one  thousand  scanning 
electrodes  L  is  driven  under  this  condition,  one  frame 
period  in  this  case  will  become  0.3  millisecond. 

This  means,  however,  that  it  takes  more  than  0.3 
millisecond  for  the  display  on  the  picture  screen  to  be 
rewritten  after  the  user  has  made  some  input  from  a 
keyboard,  thus  such  a  problem  is  encountered  that, 
even  though  the  display  is  realized  without  flicker  as 
aforementioned,  the  number  of  scanning  electrodes 
has  to  be  restricted  after  all  because  of  a  limit  on  the 
response  speed. 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  provide 
a  display  control  method  and  a  display  controller  for 
a  ferroelectric  liquid  crystal  display  panel  capable  of 
shortening  a  frame  period  independently  of  the  num- 
ber  of  scanning  electrodes. 

In  one  aspect,  the  present  invention,  as  defined 
by  claim  1  ,  provides  a  controller  for  a  ferroelectric  liq- 
uid  crystal  display  panel,  the  panel  comprising  an  ar- 
ray  of  picture  elements  each  defined  by  the  intersec- 
tion  of  one  of  a  plurality  of  scanning  electrodes  and 
one  of  a  plurality  of  signal  electrodes,  and  ferroelec- 
tric  liquid  crystal  disposed  therebetween,  the  control- 
ler  comprising: 

control  means  for  supplying  selection  signals 
for  selecting  scanning  electrodes  of  the  display  panel 
and,  during  the  selection  of  each  scanning  electrode, 
data  signals  for  applying  data  to  the  signal  electrodes 
of  the  display  panel; 

characterised  by: 
a  first  memory  which  receives  and  stores  the 

data  for  the  next  display  frame; 
a  second  memory  which  receives  and  stores 

that  part  of  the  data  for  the  current  display  frame 
which  differs  from  said  data  for  the  next  display 
frame; 

a  line  memory  for  storing  the  result  of  a  com- 
5  parison,  on  a  line-by-line  basis,  of  said  data  for  the 

next  display  frame  with  said  data  for  the  current  dis- 
play  frame,  for  each  line;  and 

said  control  means  being  arranged  to  supply, 
according  to  the  content  of  said  line  memory,  a  suc- 

10  cession  of  said  selection  signals  which  excludes  se- 
lection  signals  for  all  or  certain  of  all  the  scanning 
electrodes  which  correspond  to  lines  for  which  said 
comparison  indicates  identity  of  data  content  be- 
tween  the  current  and  next  display  frames,  thereby 

15  reducing  the  length  of  time  required  to  update  a  frame 
of  data  displayed  on  the  display  panel. 

In  another  aspect,  the  present  invention,  as  de- 
fined  by  claim  3,  provides  a  method  of  controlling  a 
ferroelectric  liquid  crystal  display  panel,  the  panel 

20  comprising  an  array  of  picture  elements  each  defined 
by  the  intersection  of  one  of  a  plurality  of  scanning 
electrodes  and  one  of  a  plurality  of  signal  electrodes, 
and  ferroelectric  liquid  crystal  disposed  therebetw- 
een,  the  method  comprising: 

25  supplying  to  the  display  panel,  selection  sig- 
nals  for  selecting  scanning  electrodes  thereof  and, 
during  the  selection  of  each  scanning  electrode,  data 
signals  for  applying  data  to  the  signal  electrodes 
thereof; 

30  characterised  by: 
storing  in  a  first  memory  the  data  for  the  next 

display  frame; 
storing  in  a  second  memory  that  part  of  the 

data  for  the  current  display  frame  which  differs  from 
35  said  data  for  the  next  display  frame; 

comparing,  on  a  line-by-line  basis,  said  data 
for  the  next  display  frame  with  said  data  for  the  cur- 
rent  display  frame; 

storing  in  memory  the  result  of  the  comparison 
40  for  each  line;  and 

the  supplying  step  comprising  outputting,  ac- 
cording  to  the  content  of  said  memory,  a  succession 
of  said  selection  signals  which  excludes  selection  sig- 
nals  for  all  or  certain  of  all  the  scanning  electrodes 

45  which  correspond  to  lines  for  which  said  comparison 
indicates  identity  of  data  content  between  the  current 
and  next  display  frames,  thereby  reducing  the  length 
of  time  required  to  update  a  frame  of  data  displayed 
on  the  display  panel. 

so  The  combination  of  features  of  the  preamble  of 
claim  1  and  claim  3  is  known  from  EP-A-0  167  398. 

The  dependent  claims  2  and  4  relate  to  features 
of  a  preferred  embodiment  of  the  invention. 

According  to  the  present  invention,  in  the  case  of 
55  a  ferroelectric  liquid  crystal  display  panel  having  m 

scanning  electrodes,  when  the  number  of  scanning 
electrodes  wherein  display  data  displayed  at  present 
by  the  picture  elements  on  the  scanning  electrodes 

4 
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differs  from  display  data  to  be  displayed  in  the  follow- 
ing  frame  isq,  to  the  rest  of  (m-q)  scanning  electrodes 
wherein  there  is  no  difference  in  the  display  data  the 
selective  voltage  is  not  applied  at  all  or  only  applied 
to  some  of  the  (m-q)  scanning  electrodes,  so  that 
even  when  p  scanning  electrodes  out  of  the  rest  (m- 
q)  are  selected,  the  selective  voltage  is  not  applied  to 
(m-q-p)  scanning  electrodes  during  one  frame.  Thus, 
a  frame  period  is  considerably  shortened. 

According  to  the  present  invention,  since  the 
scanning  electrodes  wherein  the  displayed  data  of 
the  picture  elements  on  the  scanning  electrode  dis- 
played  at  present  is  the  same  as  the  display  data  in 
the  following  frame,  are  not  selected  at  all  in  the  fol- 
lowing  frame  or  are  selected  at  the  rate  of  one  out  of 
several  scanning  electrodes,  even  in  the  case  of  a  fer- 
roelectric  liquid  crystal  panel  having  a  large  number 
of  scanning  electrodes,  the  frame  period  can  be 
shortened  by  the  decreased  number  of  scanning  elec- 
trodes  being  selected  in  one  frame,  and  a  response 
time  till  the  display  data  inputted  is  displayed  on  the 
picture  screen  can  be  shortened  accordingly. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  showing  a  schematic 
configuration  of  a  display  system  using  a  conven- 
tional  display  control  apparatus, 
Fig.  2  is  a  cross-sectional  view  showing  a  config- 
uration  of  a  ferroelectric  liquid  crystal  panel  used 
in  the  display  system, 
Fig.  3  is  a  view  showing  a  state  wherein  Japanese 
characters  meaning  "FERROELECTRIC"  are  dis- 
played  on  the  ferroelectric  liquid  crystal  panel, 
Fig.  4  is  a  waveform  diagram  showing  the  output 
signal  from  a  personal  computer  in  the  display 
system, 
Fig.  5  is  a  waveform  diagram  showing  the  output 
signal  from  a  control  circuit  in  the  display  system, 
Fig.  6  is  a  waveform  diagram  showing  respective 
impressed  voltages  used  in  driving  the  ferroelec- 
tric  liquid  crystal  panel  in  the  display  system, 
Fig.  7  is  a  view  showing  a  state  wherein  Japanese 
characters  meaning  "ORDINARY  DIELECTRIC" 
are  displayed  on  the  ferroelectric  liquid  crystal 
panel, 
Fig.  8  is  a  view  showing  the  kinds  of  impressed 
voltage  corresponding  to  a  display  state  of  the 
ferroelectric  liquid  crystal  panel, 
Fig.  9  is  a  waveform  diagram  showing  respective 
voltages  applied  to  some  scanning  electrodes, 
signal  electrodes  and  picture  elements  of  the  fer- 
roelectric  liquid  crystal  panel, 
Fig.  10  is  a  block  diagram  showing  a  schematic 
configuration  of  a  display  system  applied  in  a  dis- 
play  control  apparatus  for  a  ferroelectric  liquid 
crystal  panel  as  one  embodiment  of  the  inven- 
tion, 

Fig.  11  is  a  block  diagram  showing  a  schematic 
configuration  of  a  control  circuit  serving  as  the 
display  control  apparatus, 
Fig.  12  is  a  view  showing  the  ferroelectric  liquid 

5  crystal  panel  on  which  Japanese  characters 
meaning  "ORDINARY  DIELECTRIC"  are  dis- 
played  by  using  the  control  circuit, 
Fig.  13  is  a  view  schematically  showing  an  exam- 
ple  of  transformation  data  held  in  a  frame  mem- 

10  ory  for  reference, 
Fig.  14  and  Fig.  15  are  waveform  diagrams  re- 
spectively  showing  the  output  signal  of  the  con- 
trol  circuit, 
Fig.  16  is  a  waveform  diagram  showing  the  output 

15  signal  of  an  input  control  circuit  in  the  control  cir- 
cuit, 
Fig.  1  7  is  a  waveform  diagram  showing  the  output 
signal  of  an  output  control  circuit  in  the  control  cir- 
cuit, 

20  Fig.  18  is  a  waveform  diagram  showing  respec- 
tive  voltages  applied  to  some  scanning  electro- 
des,  signal  electrodes  and  picture  elements  of 
the  ferroelectric  liquid  crystal  panel, 
Fig.  19  is  a  circuit  diagram  showing  an  example 

25  of  specific  configuration  of  the  output  control  cir- 
cuit, 
Fig.  20  is  a  circuit  diagram  showing  an  example 
of  specific  configuration  of  a  frame  memory  for 
display  data  in  the  control  circuit, 

30  Fig.  21  is  a  circuit  diagram  showing  an  example 
of  specific  configuration  of  a  line  memory  in  the 
control  circuit,  and 
Fig.  22  is  a  circuit  diagram  showing  an  example 
of  specific  configuration  of  a  frame  memory  for 

35  reference. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

40  Fig.  10  is  a  block  diagram  showing  a  configura- 
tion  of  a  display  system  in  which  a  display  control  ap- 
paratus  for  a  ferroelectric  liquid  crystal  panel  as  one 
embodiment  of  the  invention  is  applied.  The  configur- 
ation  of  the  display  system  is  schematically  as  same 

45  as  the  case  of  a  conventional  display  system  stated 
above,  and  wherein  a  signal  necessary  for  the  image 
display  is  digitized,  and  the  digital  signal  outputted  to 
a  CRT  (cathode  ray  tube)  23  for  image  display  from 
a  personal  computer  22  is  used.  The  digital  signal  out- 

50  putted  from  the  personal  computer  22  is  transformed 
in  a  control  circuit  24  serving  as  the  display  control 
apparatus  of  the  embodiment,  the  transformation  sig- 
nal  displaying  images  on  an  FLCD  21. 

As  to  the  specific  configuration  of  the  FLCD  21, 
55  since  it  is  as  same  as  the  conventional  FLCD  1  shown 

in  Fig.  2,  explanation  thereof  will  be  omitted.  As  a  fer- 
roelectric  liquid  crystal  of  the  FLCD  21,  ZLI-4237/000 
by  Merck  Corp.  is  used  and  as  an  orientation  film 

5 
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polyimide  is  used. 
Fig.  11  is  a  block  diagram  schematically  showing, 

a  configuration  of  the  control  circuit  24.  Aframe  mem- 
ory  for  display  data  25  is  a  memory  for  holding  display 
data  Data  for  one  picture  screen  outputted  from  the 
personal  computer  22.  From  the  frame  memory  for 
display  data  25,  transformation  data  Rx  indicating  the 
difference  between  the  display  data  displayed  at 
present  on  the  picture  screen  of  the  FLCD  21  and  dis- 
play  data  to  be  displayed  in  the  following  frame  is  out- 
put. 

A  line  memory  26  is  a  memory  for,  in  response  to 
the  transformation  data  Rx  outputted  from  the  frame 
memory  for  display  data  25,  holding  line  difference 
identification  data  indicating  whether  there  is  even 
one  picture  element  which  is  different  in  the  display 
data  displayed  at  present  and  display  data  to  be  dis- 
played  in  the  following  frame,  in  the  picture  elements 
on  each  scanning  electrode  of  the  FLCD  21,  sepa- 
rately  for  each  scanning  electrode.  In  the  line  memory 
26  a  1-bit  memory  area  is  allocated  respectively  for 
holding  the  line  difference  identification  data  of  each 
of  the  scanning  electrodes. 

Aframe  memory  for  reference  27  is  a  memory  for 
holding  the  transformation  data  Rx  for  one  picture 
screen  outputted  from  the  frame  memory  for  display 
data  25. 

An  input  control  circuit  28  is  a  circuit  for  control- 
ling  data  writing  into  the  frame  memory  for  display 
data  25,  line  memory  26  and  frame  memory  for  ref- 
erence  27,  in  response  to  the  horizontal  synchroniz- 
ing  signal  HD,  vertical  synchronizing  signal  VD  and 
clock  CLK  outputted  from  the  personal  computer  22, 
and  signals  OW,  OAc  and  OAs  outputted  from  an  out- 
put  control  circuit  29. 

The  output  control  circuit  29  is  a  circuit  for  control- 
ling  the  read  out  of  hold  data  from  the  frame  memory 
for  display  data  25,  line  memory  26  and  frame  mem- 
ory  for  reference  27  and  the  output  of  a  drive  control 
circuit  30. 

The  drive  control  circuit  30  is  a  circuit  for  output- 
ting  the  signal  which  controls  the  display  drive  of  the 
FLCD  21,  in  response  to  data  DO  given  from  the 
frame  memory  for  display  data  25  and  data  DRE  giv- 
en  from  the  frame  memory  for  reference  27. 

Fig.  12  is  a  plan  view  showing  a  configuration, 
wherein  to  the  scanning  electrodes  L  of  the  FLCD  21 
of  a  simple  matrix  construction  above  mentioned  a 
scanning  side  driving  circuit  31  is  connected,  and  to 
the  signal  electrodes  S  a  signal  side  driving  circuit  32 
is  connected.  The  scanning  side  driving  circuit  31  is 
a  circuit  for  applying  the  voltage  to  the  scanning  elec- 
trodes  L,  and  the  signal  side  driving  circuit  32  is  a  cir- 
cuit  for  applying  the  voltage  to  the  signal  electrodes 
S.  Here,  the  same  as  the  case  of  the  conventional  ex- 
ample,  for  the  purpose  of  simplification,  the  FLCD  21 
having  32  scanning  electrodes  Land  16  signal  elec- 
trodes  S,  i.e.  32  x  16  picture  elements  is  shown,  re- 

spective  scanning  electrodes  L  being  discriminated 
by  adding  an  index  i  (i  =  1  to  32)  to  a  symbol  L,  and 
respective  signal  electrodes  S  being  discriminated  by 
adding  an  index  j  (j  =  1  to  16)  to  a  symbol  S.  In  the  fol- 

5  lowing  description,  the  same  as  the  conventional  ex- 
ample,  a  picture  element  at  the  intersection  of  any 
scanning  electrode  Li  and  any  signal  electrode  Sj  is 
represented  by  a  symbol  Aij. 

Fig.  1  3  is  a  view  schematically  showing  the  trans- 
10  formation  data  Rx  of  one  picture  screen  held  in  the 

frame  memory  for  reference  27  in  the  form  of  display 
on  the  picture  screen  of  the  FLCD  21,  when  the  pic- 
ture  screen  of  the  FLCD  21  is  switched  to  a  state 
wherein  Japanese  characters  meaning  "ORDINARY 

15  DIELECTRIC"  are  displayed  by  the  "dark"  display  pic- 
ture  elements  indicated  by  oblique  lines  as  shown  in 
Fig.  12,  from  a  state  wherein  Japanese  characters 
meaning  "FERROELECTRIC"  shown  in  Fig.  3  in  the 
explanation  of  the  prior  art  are  displayed.  The  por- 

20  tions  of  the  display  where  the  picture  elements  are 
provided  with  the  oblique  lines  represent  that,  the 
transformation  data  Rx  of  the  picture  elements  is  the 
data  which  indicates  that  display  data  displayed  at 
present  and  display  data  to  be  displayed  in  the  follow- 

25  ing  frame  are  different. 
Fig.  14  and  Fig.  15  are  waveform  diagrams  show- 

ing  respective  output  signals  outputted  from  the  con- 
trol  circuit  24  to  the  FLCD  21  at  switching  operation 
of  the  picture  screen.  Fig.  14  (1)  and  Fig.  15  (1)  are 

30  waveform  diagrams  showing  a  clock  YCLK  for  se- 
quentially  transferring  the  selective  signal  Yl  which 
selects  the  scanning  electrodes  L  in  a  shift  register, 
not  shown,  included  in  the  scanning  side  driving  cir- 
cuit  11,  Fig.  14  (2)  and  Fig.  15  (2)  are  waveform  dia- 

35  grams  showing  the  selective  signal  Yl,  and  Fig.  14  (3) 
and  Fig.  15  (3)  show  display  data  DATA  correspond- 
ing  to  each  picture  element  of  the  FLCD  21.  Fig.  14 
(4)  and  Fig.  15  (4)  are  waveform  diagrams  showing 
the  clock  LCLK  given  to  the  scanning  side  driving  cir- 

40  cuit  31  at  every  one  selective  time  of  the  scanning 
electrodes  L.  Fig.  14  (5)  is  an  expanded  waveform  di- 
agram  showing  one  period  of  the  clock  YCLK,  Fig.  14 
(6)  is  an  expanded  waveform  diagram  showing  one 
one  period  of  the  clock  YCLK  of  the  selective  signal 

45  Yl,  Fig.  14  (7)  is  an  expanded  waveform  diagram 
showing  one  period  of  the  clock  YCLK  of  the  display 
data  DATA,  Fig.  14  (8)  is  a  waveform  diagram  showing 
data  transfer  clock  XCLK  for  sequentially  transferring 
the  display  data  DATA  in  a  shift  register,  not  shown, 

so  included  in  the  signal  side  driving  circuit  32,  Fig.  14(9) 
is  an  expanded  waveform  diagram  of  a  latch  pulse  LP 
which  gives  timing  for  taking  in  and  holding  the  dis- 
play  data  DATA  in  the  shift  register  of  the  signal  side 
driving  circuit  32,  in  a  separate  register,  not  shown,  in- 

55  eluded  in  the  same  signal  side  driving  circuit  32,  Fig. 
14  (1  0)  is  a  waveform  diagram  showing  the  signal  VC 
which  designates  the  kinds  of  voltage  applied  to  the 
scanning  electrodes  L,  and  Fig.  14  (11)  is  a  waveform 
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diagram  showing  the  signal  VS  which  designates  the 
kinds  of  voltage  applied  to  the  signal  electrode  S.  Fig. 
15(1)  through  Fig.  15.  (4)  show  the  waveforms  follow- 
ing  respective  waveforms  of  Fig.  14  (1)  through  Fig. 
14  (4). 

Fig.  16  is  a  waveform  diagram  showing  respec- 
tive  signals  outputted  from  the  input  control  circuit  28 
at  the  operation.  Fig.  16  (1)  shows  a  waveform  of  an 
input  side  clock  ISCP  in  which  the  data  transfer  clock 
CLK  outputted  from  the  personal  computer  22  is  de- 
layed  by  the  constant  time,  Fig.  16  (2)  shows  a  wave- 
form  of  a  timing  pulse  RE  for  parallel  transformation 
of  the  display  data  Data,  Fig.  16  (3)  shows  data  of  a 
line  address  Ac  of  the  frame  memory  for  display  data 
25,  line  memory  26  and  frame  memory  for  reference 
27  corresponding  to  the  scanning  electrodes  L,  Fig. 
1  6  (4)  shows  data  of  a  row  address  As  of  the  frame 
memory  for  d  isplay  data  25  and  the  frame  memory  for 
reference  27  corresponding  to  the  signal  electrodes 
S,  Fig.  16  (5)  shows  a  waveform  of  a  timing  pulse  IOE 
for  reading  data  from  the  frame  memory  for  display 
data  25,  line  memory  26  and  frame  memory  for  ref- 
erence  27  on  the  input  side  in  synchronism  with  the 
clock  ISCP,  Fig.  16  (6)  shows  a  waveform  of  a  timing 
pulse  IWE  for  writing  data  into  the  frame  memory  for 
display  data  25,  line  memory  26  and  frame  memory 
for  reference  27  on  the  input  side  in  synchronism  with 
the  clock  ISCP,  Fig.  16  (7)  shows  a  waveform  of  a  tim- 
ing  pulse  OOE  for  reading  data  from  the  output  side 
of  the  frame  memory  for  display  data  25  and  the 
frame  memory  for  reference  27,  Fig.  16  (8)  shows  a 
waveform  of  a  timing  pulse  ROE  which  is  outputted 
to  the  line  memory  26  in  synchronism  with  the  clock 
ISCP,  and  Fig.  16  (9)  also  shows  a  waveform  of  a  tim- 
ing  pulse  RWE  which  is  sent  out  to  the  line  memory 
26  in  synchronism  with  the  clock  ISCP. 

Fig.  17  is  a  waveform  diagram  showing  respec- 
tive  signals  outputted  from  the  output  control  circuit 
29  at  the  operation.  Fig.  17  (1)  shows  a  waveform  di- 
agram  of  an  output  side  clock  CP,  Fig.  17  (2)  shows 
a  waveform  of  a  timing  pulse  LO  for  serial  transforma- 
tion  of  data  which  are  outputted  to  the  frame  memory 
for  display  data  25,  line  memory  26  and  frame  mem- 
ory  for  reference  27  in  synchronism  with  the  clock  CP, 
Fig.  17  (3)  shows  line  difference  identification  data 
SAME  given  to  the  output  control  circuit  29  from  the 
line  memory  26  shown  for  reference,  Fig.  17  (4) 
shows  a  timing  pulse  OW  synchronizing  with  the 
clock  CP,  Fig.  17  (5)  shows  an  output  side  line  ad- 
dress  OAc  of  the  memories  given  to  the  frame  mem- 
ory  for  display  data  25,  line  memory  26  and  frame 
memory  for  reference  27,  Fig.  1  7  (6)  shows  an  output 
side  row  address  OAs  of  the  memories  given  to  the 
frame  memory  for  display  data  25  and  the  frame 
memory  for  reference  27,  Fig.  1  7  (7)  is  a  waveform  di- 
agram  showing  a  timing  pulse  HCE  for  producing  the 
clock  YCLK  given  to  the  scanning  side  driving  circuit 
31  in  the  drive  control  circuit  30,  Fig.  17  (8)  is  a  wa- 

veform  diagram  showing  a  timing  pulse  HP  for  pro- 
ducing  the  clock  LCLKgiven  to  the  scanning  side  driv- 
ing  circuit  31,  the  latch  pulse  LP  given  to  the  signal 
side  driving  circuit  32  and  respective  impressed  vol- 

5  tages  in  the  drive  control  circuit  30,  and  Fig.  1  7  (9)  is 
a  waveform  diagram  showing  a  timing  pulse  VP  for 
producing  the  selective  signal  Yl  given  to  the  scan- 
ning  side  driving  circuit  31  in  the  drive  control  circuit 
30. 

10  Fig.  18  is  a  waveform  diagram  showing  respec- 
tive  voltage  waveforms  applied  to  the  scanning  elec- 
trodes  L1,  L2,  L3,  signal  electrodes  S5,  S6  and  pic- 
ture  elements  A1  5,  A1  6,  A25,  A26.  Fig.  18(1)  shows 
a  waveform  of  the  transfer  clock  YCLK  of  the  selec- 

15  tive  signal  Yl  in  the  shift  register  in  the  scanning  side 
driving  circuit  31  for  reference,  Fig.  1  8  (2)  shows  a  wa- 
veform  of  the  selective  signal  Yl  and  Fig.  1  8  (3)  shows 
a  waveform  of  the  clock  LCLK  which  gives  the  timing 
of  one  selective  time.  Fig.  18  (4)  shows  an  impressed 

20  voltage  waveform  to  the  scanning  electrode  L1,  Fig. 
18  (5)  shows  an  impressed  voltage  waveform  to  the 
scanning  electrode  L2,  Fig.  18  (6)  shows  an  im- 
pressed  voltage  waveform  to  the  scanning  electrode 
L3,  Fig.  1  8  (7)  shows  an  impressed  voltage  waveform 

25  to  the  signal  electrode  S5,  Fig.  18  (8)  shows  an  im- 
pressed  voltage  waveform  to  the  signal  electrode  S6, 
Fig.  18  (9)  shows  an  effective  voltage  waveform  ap- 
plied  to  the  picture  element  A15,  Fig.  18  (10)  shows 
an  effective  voltage  waveform  applied  to  the  picture 

30  element  A16,  Fig.  18  (11)  shows  an  effective  voltage 
waveform  applied  to  the  picture  element  A25  and  Fig. 
18(12)  shows  an  effective  voltage  waveform  applied 
to  the  picture  element  A26.  In  Fig.  18  (6)  and  Fig.  18 
(7),  a  symbol  E,  F  in  parentheses  corresponds  to  the 

35  non-symbolic  picture  element  in  Fig.  8,  that  is,  it  indi- 
cates  that  the  non-rewriting  voltage  G  is  applied  to  the 
non-symbolic  picture  element  in  Fig.  8. 

Next,  the  operation  whereby  the  picture  screen  of 
the  FLCD  21  is  switched  to  a  state  displaying  the  Jap- 

40  anese  characters  meaning  "ORDINARY  DIELEC- 
TRIC"  from  a  state  displaying  the  Japanese  charac- 
ters  meaning  "FERROELECTRIC",  in  case  the  FLCD 
21  in  the  display  system  is  driven  by  a  driving  method 
using  the  impressed  voltage  of  Fig.  6  shown  in  the  de- 

45  scription  of  the  conventional  example,  is  described 
with  reference  to  Fig.  12  through  Fig.  18.  In  this  case, 
however,  one  selective  time  (6.t0)  is  about  600  micro- 
second. 

In  a  frame  wherein  the  Japanese  characters 
50  meaning  "FERROELECTRIC"  are  displayed  on  the 

picture  screen  of  the  FLCD  21  ,  display  data  Data  held 
in  the  frame  memory  for  display  data  25  in  the  state 
of  Fig.  3  shown  in  the  description  of  the  conventional 
example. 

55  Under  this  state,  display  data  Data  displaying  the 
Japanese  characters  meaning  "ORDINARY  DIELEC- 
TRIC"  are  transmitted  to  the  frame  memory  for  dis- 
play  data  25  from  the  personal  computer  22.  Then, 
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from  the  frame  memory  for  display  data  25,  transfor- 
mation  data  Rx  of  one  picture  screen,  which  is  the  dif- 
ference  between  "ORDINARY  DIELECTRIC"  and 
"FERROELECTRIC"  and  shown  schematically  in  Fig. 
13  is  outputted  to  the  line  memory  26  and  the  frame 
memory  for  reference  27.  Although  the  transforma- 
tion  data  RX  is  held  as  it  is  in  the  frame  memory  for 
reference  27,  in  the  line  memory  26,  the  transforma- 
tion  data  Rx  for  one  scanning  electrode  are  held  en 
masse.  That  is,  referring  to  Fig.  1  3,  when  there  is  even 
one  picture  element  indicated  by  the  "dark"  display  in 
the  picture  elements  on  one  scanning  electrode  L,  or 
when  there  is  the  picture  element  whose  display  data 
differ  in  the  new  and  old  frames,  "1  "  is  held  as  line  dif- 
ference  identification  data  SAME,  and  when  there  is 
no  picture  element  which  is  indicated  by  the  "dark" 
display,  "0"  is  held. 

The  operation  abovementioned  is  controlled  by 
the  input  control  circuit  28.  That  is,  in  the  input  control 
circuit  28,  the  horizontal  synchronizing  signal  HD  and 
the  vertical  synchronizing  signal  VD  outputted  from 
the  personal  computer  22  are  used  for  initialization, 
and  the  clock  ISCP  obtained  by  delaying  the  data 
transfer  clock  CLK  outputted  from  the  personal  com- 
puter  22  by  a  constant  time  is  used  as  a  clock,  and 
outputted  to  the  frame  memory  for  display  data  25 
with  the  clock  ISCP  and  the  timing  pulse  RE  for  par- 
allel  transformation  of  the  display  data  Data.  Also,  in 
synchronism  with  the  clock  ISCP,  a  timing  pulse  IOE 
for  reading  out  data  from  the  memories  25,  26  and  27, 
a  timing  pulse  IWE  for  writing  data  into  the  memories 
25,  26  and  27  and  address  data  switching  an  output- 
side  line  address  OAc  and  an  input-side  line  address 
OAc  of  these  memories  as  a  line  address  Ac  access- 
ing  the  memories  25,  26  and  27  are  outputted  from 
the  input  control  circuit  28.  Furthermore,  from  the  in- 
put  control  circuit  28,  in  synchronism  with  the  clock 
CP  outputted  from  the  output  control  circuit  29,  a  tim- 
ing  pulse  OOE  for  reading  out  data  from  the  memories 
25,  27,  and  address  data  switching  an  output-side  row 
address  OAs  and  an  input-side  row  address  OAs  of 
respective  memories  as  a  row  address  As  accessing 
these  memories  are  outputted. 

Next,  data  DO  held  in  the  frame  memory  for  dis- 
play  data  25  and  data  DRE  held  in  the  frame  memory 
for  reference  27  are  outputted  to  the  drive  control  cir- 
cuit  30.  At  this  time,  a  data  transfertime  T1  necessary 
for  actually  outputting  the  data  DO  and  DRE,  is  set 
sufficiently  shorter  than  one  selective  time  (6.t0),  and 
the  line  difference  data  SAME  of  the  line  memory  26 
corresponding  to  the  scanning  electrode  L  is  con- 
firmed  by  the  output  control  circuit  29  before  entering 
the  data  transfer  time  T1  .  At  this  time,  when  a  state 
wherein  the  line  difference  identification  data  SAME 
is  "0"  continues,  the  operation  to  confirm  the  line  dif- 
ference  identification  data  SAME  corresponding  to 
the  following  scanning  electrode  L  is  repeated  up  to 
a  maximum  of  four  times,  and  when  the  line  differ- 

ence  identification  data  SAME  is  still  not  "1",  the  data 
DO  and  DRE  of  the  fourth  scanning  electrode  L  are 
outputted  to  the  drive  control  circuit  30.  When  the  line 
difference  identification  data  SAME  of  "1"  appears 

5  before  completion  of  the  four  operations,  the  data  DO, 
DRE  corresponding  to  the  scanning  electrode  L  are 
outputted  to  the  drive  control  circuit  30.  In  the  line 
memory  26,  after  the  line  difference  identification 
data  SAME  has  been  outputted,  the  content  of  line 

10  difference  identification  data  SAME  corresponding  to 
the  scanning  electrode  L  is  reset  to  "0". 

A  series  of  operations  above  mentioned  are  ef- 
fected  by  timing  pulses  ROE,  RWE  controlled  by  a 
timing  pulse  OW  outputted  from  the  output  control  cir- 

15  cuit  29  and  outputted  to  the  line  memory  26  from  the 
input  control  circuit  28,  and  a  timing  pulse  LO  which 
is  outputted  to  the  frame  memory  for  display  data  25, 
line  memory  26  and  frame  memory  for  reference  27 
from  the  output  control  circuit  29. 

20  Hereinafter,  when  display  data  Data  "ORDINARY 
DIELECTRIC"  is  continued  to  be  outputted  to  the 
frame  memory  for  display  data  25  from  the  personal 
computer  22,  though  the  frame  memory  for  display 
data  25  is  to  hold  the  character  display  data  "ORDI- 

25  NARY  DIELECTRIC"  continuously,  all  of  the  transfor- 
mation  data  Rx  outputted  from  the  frame  memory  for 
display  data  25  become  "0"  corresponding  to  the  pic- 
ture  elements  with  no  oblique  lines  in  Fig.  13.  Al- 
though  the  transformation  data  Rx  are  outputted  to 

30  the  line  memory  26  and  the  frame  memory  for  refer- 
ence  27,  so  as  to  hold  data  of  the  frame  memory  for 
reference  27,  as  long  as  the  line  difference  identifi- 
cation  data  SAME  of  the  line  memory  26  do  not  be- 
come  "0",  data  on  the  corresponding  scanning  elec- 

35  trade  L  are  not  rewritten  to  "0". 
From  the  output  control  circuit  29  to  the  drive  con- 

trol  circuit  30,  a  timing  pulse  VP  for  producing  the  se- 
lective  signal  Yl  inputted  to  the  scanning  side  driving 
circuit  31  ,  a  timing  pulse  HCE  for  producing  the  clock 

40  YCLK  inputted  to  the  scanning  side  driving  circuit  31  , 
a  timing  pulse  HP  for  producing  the  clock  LCLK  input- 
ted  to  the  scanning  side  drawing  circuit  31,  a  latch 
pulse  LP  given  to  the  signal  side  driving  circuit  32  and 
respective  impressed  voltages,  are  outputted  respec- 

45  tively. 
As  a  result  of  the  above  operations,  from  the  con- 

trol  circuit  24  to  the  FLCD  21,  respective  signals 
shown  in  Fig.  14  and  Fig.  15  are  outputted.  That  is, 
display  data  held  in  the  frame  memory  for  display 

so  data  25  changes  from  that  of  the  character  display  of 
Japanese  character  meaning  "FERROELECTRIC"  to 
that  of  the  character  display  of  Japanese  character 
meaning  "ORDINARY  DIELECTRIC",  data  of  the 
frame  memory  for  reference  27  become  as  shown 

55  schematically  in  Fig.  13,  and  the  line  difference  iden- 
tification  data  SAME  of  becomes  "1"  from  the  scan- 
ning  electrodes  L1  to  L16,  and  "0"  from  the  scanning 
electrodes  L17  to  L32. 
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Now,  assuming  that  a  display  is  started  from  the 
scanning  electrode  L1  ,  first  a  line  address  OAc  =  1  is 
inputted  to  each  of  the  memories  25,  26  and  27  from 
the  output  control  circuit  29  via  the  input  control  circuit 
28,  at  this  time,  the  line  difference  identification  data 
SAME  of  the  line  memory  26  becomes  "1",  and  data 
DO  of  the  frame  memory  for  display  data  25  and  data 
DRE  of  the  frame  memory  for  reference  27  corre- 
sponding  to  the  scanning  electrode  L1  are  transferred 
to  the  drive  control  circuit  30. 

The  aforesaid  operations  are  repeated  from  the 
scanning  electrodes  L2  to  L16.  Next,  when  a  line  ad- 
dress  OAc  =  17  is  outputted  to  the  memories  25,  26 
and  27  from  the  output  control  circuit  29,  the  line  dif- 
ference  identification  data  SAME  of  the  line  memory 
26  becomes  "0",  and  the  line  address  OAc  outputted 
from  the  output  control  circuit  29  is  incremented  by  1 
and  switched  to  18.  Thereafter,  though  the  line  differ- 
ence  identification  data  SAME  is  continued  as  "0", 
since  this  operation  is  limited  to  a  maximum  of  four 
times,  when  the  line  address  OAc  becomes  20,  the 
data  DO  of  the  frame  memory  for  display  data  25  and 
the  data  DRE  of  the  frame  memory  for  reference  27 
corresponding  to  the  scanning  electrode  L20  are 
transferred  to  the  drive  control  circuit  30.  The  same 
operations  are  repeated  for  the  rest. 

Impressed  voltages  to  the  scanning  electrodes 
L1,  L2,  L3,  signal  electrodes  S5,  S6  and  picture  ele- 
ments  A15,  A16,  A25,  A26  at  this  time  are  as  shown 
in  Fig.  18. 

In  this  case,  the  kinds  of  signal  voltage  applied  to 
the  signal  electrodes  S  are  decided  by  the  data  DO 
of  the  frame  memory  for  display  data  25  and  the  data 
DRE  of  the  frame  memory  for  reference  27.  That  is, 
for  example,  when  the  data  DO  is  "bright"  display  data 
and  the  data  DRE  is  data  indicating  the  difference  be- 
tween  display  data  in  the  present  frame  and  the  fol- 
lowing  frame,  a  rewriting  bright  voltage  C  is  selected 
as  the  signal  voltage,  and  when  the  data  DO  is  "dark" 
display  data  and  the  data  DRE  is  data  indicating  the 
difference  between  display  data  in  the  present  and 
after  frames,  a  rewriting  dark  voltage  D  is  selected  as 
the  signal  electrode.  Furthermore,  in  case  the  data 
DO  is  "bright"  display  data  and  the  data  DRE  is  data 
indicating  that  there  is  no  difference  between  display 
data  in  the  present  and  after  frames,  and  in  case  the 
data  DO  is  "dark"  display  data  and  the  data  DRE  is 
data  indicating  that  there  is  no  difference  between 
display  data  in  the  present  frame  and  the  following 
frame,  in  both  cases,  a  non-rewriting  voltage  G  is  se- 
lected  as  the  signal  electrode. 

In  this  embodiment,  for  the  scanning  electrodes 
wherein  there  is  no  picture  element  which  differs  be- 
tween  display  data  displayed  at  present  and  display 
data  to  be  displayed  in  the  following  frame,  even 
when  these  scanning  electrodes  continue,  only  one 
out  of  four  is  selected  in  the  following  frame,  so  that 
an  apparent  period  of  the  frame  is  shortened  by  the 

number  of  scanning  electrodes  being  not  selected.  It 
may  be  so  arranged  that  all  of  the  scanning  electro- 
des  for  which  there  is  no  picture  element  which  differs 
between  display  data  in  the  present  and  following 

5  frames  are  not  selected. 
Now,  for  example,  a  display  screen  of  a  personal 

computer  is  rarely  rewritten  all  at  once,  thus  the  num- 
ber  of  scanning  electrodes  for  which  display  data  are 
changed  can  be  substantially  reduced  depending 

10  upon  a  program  design.  Particularly,  in  the  case  of  a 
word  processor,  there  is  little  chance  that  characters 
for  several  lines  are  rewritten  at  a  time  since  the  dis- 
play  data  for  each  character  is  inputted,  therefore, 
when  one  screen  corresponds  to  one  page,  the  num- 

15  ber  of  scanning  electrodes,  forwhich  the  display  data 
used  to  be  rewritten,  per  one  screen  is  about  one  line 
of  characters  and  very  few.  Accordingly,  in  case  the 
display  control  apparatus  is  used  for  display  control 
of  such  personal  computer  and  word  processor,  a 

20  frame  period  is  shortened  considerably  and  a  re- 
sponse  speed  at  which  the  screen  is  rewritten  for  the 
input  is  quickened. 

In  the  embodiment  aforementioned,  for  the  pur- 
pose  of  simplification,  the  case  wherein  display  on 

25  the  FLCD  21  having  the  picture  elements  of  16  x  32 
has  been  described,  as  a  result  of  applying  actually 
the  above  embodiment  in  the  FLCD  having  the  pic- 
ture  elements  of  1024  x  1024,  it  has  been  confirmed 
that  the  display  of  quick  response  speed  without  f  I  ick- 

30  er  is  obtained. 
Now,  in  a  display  method  applied  in  the  embodi- 

ment,  or  a  display  method  using  the  impressed  vol- 
tages  of  respective  waveforms  in  Fig.  6  shown  in  the 
description  of  the  prior  art,  as  will  be  apparent  from  a 

35  waveform  diagram  shown  in  Fig.  1  8,  since  three  kinds 
of  impressed  voltages,  that  is,  the  rewriting  bright  vol- 
tage  C,  the  rewriting  dark  voltage  D  and  the  non-re- 
writing  voltage  G  are  outputted  from  the  signal  side 
driving  circuit  32,  as  compared  with  the  signal  side 

40  driving  circuit  requiring  only  two  kinds  of  impressed 
voltages,  the  manufacturing  cost  is  high. 

However,  by  observing  the  waveforms  of  Fig.  6 
carefully,  it  becomes  clear  that  a  first-half  waveform 
of  the  non-rewriting  voltage  G  is  equal  to  a  first  half 

45  waveform  of  the  rewriting  dark  voltage  D,  and  a  later- 
half  waveform  of  the  non-rewriting  voltage  G  is  equal 
to  a  later-half  waveform  of  the  rewriting  bright  voltage 
C. 

Therefore,  viewing  this  point,  when  the  signal  val- 
50  ue  for  selecting  the  impressed  voltage  given  to  the 

signal  side  drawing  circuit  32  is  decided  in  such  a  way 
that,  the  rewriting  dark  voltage  D  and  the  non-rewrit- 
ing  voltage  G  show  the  same  value  in  the  first  half  of 
the  signal  value,  and  the  rewriting  bright  voltage  C 

55  and  the  non-rewriting  voltage  G  show  the  same  value 
in  the  later  half  thereof,  the  cost  of  the  signal  side  driv- 
ing  circuit  32  can  be  cut. 

In  this  embodiment,  polarizing  plates  are  dis- 
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posed  so  that  the  polarizing  axis  is  parallel  or  ortho- 
gonal  to  the  local  alignment  of  the  liquid  crystal  mol- 
ecules.  However,  when  polarizing  plates  are  disposed 
so  that  an  angle  of  the  polarizing  axis  and  the  liquid 
crystal  molecules  is  an  angle  of  10°  through  80°,  the 
rewriting  bright  voltage  C  is  used  as  a  rewriting  dark 
voltage  and  the  rewriting  dark  voltage  D  is  used  as  a 
rewriting  bright  voltage. 

Therefore,  it  may  be  that  a  waveform  of  a  non-re- 
writing  voltage  is  composed  of  a  first-half  waveform, 
which  can  not  rewrite  a  picture  element  by  combining 
with  a  selective  voltage,  of  either  the  rewriting  bright 
voltage  or  the  rewriting  dark  voltage  and  a  later-half 
waveform,  which  can  not  rewrite  a  picture  element  by 
combining  with  a  selective  voltage,  of  either  the  re- 
writing  bright  voltage  or  the  rewriting  dark  voltage. 

Specific  examples  of  constitutional  circuits  of  re- 
spective  portions  of  the  control  circuit  24  are  respec- 
tively  shown  in  Fig.  19  through  Fig.  22.  In  the  figures, 
Fig.  19  shows  the  output  control  circuit  29  which  is 
constituted  by,  four  counters  33a  to  33d,  three  D  flip- 
flops  34a  to  34c,  six  NAND  gates  35a  to  35f,  one  AND 
gate  36a,  four  NOR  gates  37a  to  37d,  two  OR  gates 
38a,  38b  and  four  DIP  switches  39a  to  39d. 

Fig.  20  shows  the  frame  memory  for  display  data 
25  which  is  constituted  by,  eight  NOT  gates  40a  to 
40h,  eight  EX-OR  gates  41a  to  41  h,  two  shift  regis- 
ters  with  latch  42a,  42b,  one  3-state  output  buffer  43, 
one  shift  register  44,  one  static  RAM  (Random  Ac- 
cess  Memory)  45,  two  D  flip-flops  46a,  46b,  five 
NAND  gates  47a  to  47e,  four  AND  gates  48a  to  48d 
and  a  switch  49. 

Fig.  21  shows  the  line  memory  26  which  is  con- 
stituted  by,  one  static  RAM  50,  four  NOT  gates  51a 
to  51  d,  two  3-state  output  buffers  52a,  52b,  four  D  flip- 
flops  53a  to  53d,  two  NAND  gates  54a,  54b  and  ten 
AND  gates  55a  to  55j. 

Moreover,  Fig.  22  shows  the  frame  memory  for 
reference  27  which  is  constituted  by,  seven  NOT 
gates  56a  to  56g,  one  static  RAM  57,  two  D  flip-flops 
58a,  58b,  one  three-state  output  buffer  59,  one  shift 
register  60,  eleven  NAND  gates  61a  to  61k,  four  AND 
gates  62a  to  62d  and  eight  OR  gates  63a  to  63h. 

In  the  embodiment,  though  the  case  of  driving 
method  using  three  kinds  of  voltages,  a  rewriting 
bright  voltage  C,  a  rewriting  dark  voltage  D  and  a  non- 
rewriting  voltage  G,  as  the  signal  voltage  has  been 
described,  when  a  flicker  is  ignored,  a  frame  period 
can  be  shortened  in  the  same  manner  even  in  the 
case  of  driving  method  in  which  the  non-rewriting  vol- 
tage  G  is  not  used  as  the  signal  voltage. 

The  invention  may  be  embodied  in  other  specific 
forms  without  departing  from  its  scope  as  defined  by 
the  claims. 

Claims 

1.  A  controller  for  a  ferroelectric  liquid  crystal  dis- 
play  panel  (21),  the  panel  comprising  an  array 

5  (Aij)  of  picture  elements  each  defined  by  the  in- 
tersection  of  one  of  a  plurality  of  scanning  elec- 
trodes  (Li)  and  one  of  a  plurality  of  signal  electro- 
des  (Sj),  and  ferroelectric  liquid  crystal  disposed 
therebetween,  the  controller  comprising: 

10  control  means  (28,29,30)  for  supplying  se- 
lection  signals  for  selecting  scanning  electrodes 
of  the  display  panel  and,  during  the  selection  of 
each  scanning  electrode,  data  signals  for  apply- 
ing  data  to  the  signal  electrodes  of  the  display 

15  panel; 
characterised  by: 
a  first  memory  (25)  which  receives  and 

stores  the  data  for  the  next  display  frame; 
a  second  memory  (27)  which  receives  and 

20  stores  that  part  of  the  data  for  the  current  display 
frame  which  differs  from  said  data  for  the  next 
display  frame; 

a  line  memory  (26)  for  storing  the  result  of 
a  comparison,  on  a  line-by-line  basis,  of  said  data 

25  for  the  next  display  frame  with  said  data  for  the 
current  display  frame,  for  each  line;  and 

said  control  means  (28,29,30)  being  ar- 
ranged  to  supply,  according  to  the  content  of  said 
line  memory  (26),  a  succession  of  said  selection 

30  signals  which  excludes  selection  signals  for  all  or 
certain  of  all  the  scanning  electrodes  which  cor- 
respond  to  lines  for  which  said  comparison  indi- 
cates  identity  of  data  content  between  the  current 
and  next  display  frames,  thereby  reducing  the 

35  length  of  time  required  to  update  a  frame  of  data 
displayed  on  the  display  panel. 

2.  A  display  panel  controller  according  to  claim  1, 
further  comprising  signal  electrode  driving 

40  means  (32)  for  generating  driving  signals  for  the 
signal  electrodes  of  the  display  panel  in  depend- 
ence  on  said  data  signals,  said  driving  signals 
comprising  a  first  driving  signal  (C)  for  rewriting 
a  picture  element  from  a  dark  state  to  a  bright 

45  state,  a  second  driving  signal  (D)  for  rewriting  a 
picture  elementf  rom  a  bright  state  to  a  dark  state, 
and  a  third  driving  signal  (G)  for  driving  a  picture 
element  which  does  not  change  state,  wherein 
the  waveform  of  the  third  driving  signal  (G)  is 

so  composed  solely  of  components  of  the  wave- 
forms  of  the  first  and  second  driving  signals 
(C,D). 

3.  Amethod  of  controlling  a  ferroelectric  liquid  crys- 
55  tal  display  panel  (21),  the  panel  comprising  an  ar- 

ray  (Aij)  of  picture  elements  each  defined  by  the 
intersection  of  one  of  a  plurality  of  scanning  elec- 
trodes  (Li)  and  one  of  a  plurality  of  signal  electro- 

10 
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des  (Sj),  and  ferroelectric  liquid  crystal  disposed 
therebetween,  the  method  comprising: 

supplying  to  the  display  panel,  selection 
signals  for  selecting  scanning  electrodes  thereof 
and,  during  the  selection  of  each  scanning  elec- 
trode,  data  signals  for  applying  data  to  the  signal 
electrodes  thereof; 

characterised  by: 
storing  in  a  first  memory  (25)  the  data  for 

the  next  display  frame; 
storing  in  a  second  memory  (27)  that  part 

of  the  data  for  the  current  display  frame  which  dif- 
fers  from  said  data  for  the  next  display  frame; 

comparing,  on  a  line-by-line  basis,  said 
data  for  the  next  display  frame  with  said  data  for 
the  current  display  frame; 

storing  in  memory  (26)  the  result  of  the 
comparison  for  each  line;  and 

the  supplying  step  comprising  outputting, 
according  to  the  content  of  said  memory  (26),  a 
succession  of  said  selection  signals  which  ex- 
cludes  selection  signals  for  all  or  certain  of  all  the 
scanning  electrodes  which  correspond  to  lines  for 
which  said  comparison  indicates  identity  of  data 
content  between  the  current  and  next  display 
frames,  thereby  reducing  the  length  of  time  re- 
quired  to  update  a  frame  of  data  displayed  on  the 
display  panel. 

4.  A  display  control  method  according  to  claim  3, 
further  comprising  generating  driving  signals  for 
the  signal  electrodes  of  the  display  panel  in  de- 
pendence  on  said  data  signals,  said  driving  sig- 
nals  comprising  a  first  driving  signal  (C)  for  rewrit- 
ing  a  picture  element  from  a  dark  state  to  a  bright 
state,  a  second  driving  signal  (D)  for  rewriting  a 
picture  element  from  a  bright  state  to  a  dark  state, 
and  a  third  driving  signal  (G)  for  driving  a  picture 
element  which  does  not  change  state,  wherein 
the  waveform  of  the  third  driving  signal  (G)  is 
composed  solely  of  components  of  the  wave- 
forms  of  the  first  and  second  driving  signals 
(C,D). 

Patentanspruche 

1.  Steuerung  fur  eine  ferroelektrische  Flussigkri- 
stall-Anzeigetafel  (21),  die  ein  Array  (Aij)  von 
Bildelementen,  von  denen  jedes  durch  die 
Schnittstelle  einer  von  mehreren  Abrasterelek- 
troden  (Li)  mit  einer  von  mehreren  Signalelektro- 
den  (Sj)  festgelegt  ist,  und  einen  dazwischen  an- 
geordneten  ferroelektrischen  Flussigkristall  auf- 
weist,  mit: 

-  einer  Steuereinrichtung  (28,  29,  30)  zum 
Liefern  von  Auswahlsignalen  zum  Auswah- 
len  von  Abrasterelektroden  der  Anzeigeta- 

fel,  und  wahrend  der  Auswahl  jeder  Abra- 
sterelektrode,  von  Datensignalen  zum  An- 
legen  von  Daten  an  die  Signalelektroden 
der  Anzeigetafel; 

5  gekennzeichnet  durch 
-  einen  ersten  Speicher  (25),  der  die  Daten 

fur  das  nachste  Anzeigevollbild  empfangt 
und  einspeichert; 

-  einen  zweiten  Speicher  (27),  der  denjeni- 
10  gen  Teil  der  Daten  fur  das  aktuelle  Anzeige- 

vollbild  empfangt  und  einspeichert,  die  sich 
von  den  Daten  fur  das  nachste  Anzeigevoll- 
bild  unterscheiden; 

-  einen  Zeilenspeicher  (26)  zum  Einspei- 
15  chern  des  Ergebnisses  eines  Vergleichs 

auf  zeilenweiser  Basis  zwischen  den  Daten 
fur  das  nachste  Anzeigevollbild  und  den 
Daten  fur  das  aktuelle  Anzeigevollbild,  fur 
jede  Zeile; 

20  -  wobei  die  Steuereinrichtung  (28,  29,  30)  so 
ausgebildet  ist,  daft  sie  abhangig  vom  In- 
halt  des  Zeilenspeichers  (26)  eine  Folge 
von  Auswahlsignalen  liefert,  wobei  Aus- 
wahlsignale  fur  alle  oder  bestimmte  unter 

25  alien  Auswahlelektroden  ausgeschlossen 
sind,  die  Zeilen  entsprechen,  fur  die  der 
Vergleich  Identitat  des  Dateninhaltsfurdas 
aktuelle  und  das  nachste  Anzeigevollbild 
anzeigt,  urn  dadurch  die  Dauer  der  Zeit  zu 

30  verkurzen,  die  erforderlich  ist,  urn  ein  Voll- 
bild  von  auf  der  Anzeigetafel  angezeigten 
Daten  zu  aktualisieren. 

2.  Anzeigetafel-Steuerung  nach  Anspruch  1  ,  ferner 
35  mit  einer  Signalelektroden-Treibereinrichtung 

(32)  zum  Erzeugen  von  Treibersignalen  fur  die 
Signalelektroden  der  Anzeigetafel  abhangig  von 
den  Datensignalen,  wobei  die  Treibersignale  ein 
erstes  Treibersignal  (C)  zum  Uberschreiben  ei- 

40  nes  Bildelements  von  einem  dunklen  Zustand  in 
einen  hellen  Zustand,  ein  zweites  Treibersignal 
(D)  zum  Uberschreiben  eines  Bildelements  von 
einem  hellen  Zustand  in  einen  dunklen  Zustand 
und  ein  drittes  Treibersignal  (G)  zum  Ansteuern 

45  eines  Bildelements,  dessen  Zustand  sich  nicht 
andert,  umfassen,  wobei  der  Signalverlauf  des 
dritten  Treibersignals  (G)  nur  aus  Komponenten 
der  Signalverlaufe  des  ersten  und  zweiten  Trei- 
bersignals  (C,  D)  besteht. 

50 
3.  Verfahren  zum  Steuern  einer  ferroelektrischen 

Flussigkristall-Anzeigetafel  (21),  die  ein  Array 
(Aij)  von  Bildelementen,  die  jeweils  durch  die 
Schnittstelle  einer  von  mehreren  Abrasterelek- 

55  troden  (Li)  mit  einer  von  mehreren  Signalelektro- 
den  (Sj)  festgelegt  sind,  und  einen  dazwischen 
angeordneten  ferroelektrischen  Flussigkristall 
aufweist,  das  folgendes  umfalit: 

11 



21 EP  0  435  701  B1 22 

-  Zuftihren  von  Auswahlsignalen  an  die  An- 
zeigetafel,  zum  Auswahlen  von  Abraster- 
elektroden  derselben,  und,  wahrend  der 
Auswahl  jeder  Abrasterelektrode,  von  Da- 
tensignalen  zum  Anlegen  von  Daten  an  die  5 
Signalelektroden  derselben; 
gekennzeichnet  durch 

-  Einspeichern  von  Daten  fur  das  nachste 
Anzeigevollbild  in  einen  ersten  Speicher 
(25);  10 

-  Einspeichern  desjenigen  Teils  der  Daten  fur 
das  aktuelle  Anzeigevollbild,  die  sich  von 
den  Daten  fur  das  nachste  Anzeigevollbild 
unterscheiden,  in  einen  zweiten  Speicher 
(27);  15 

-  Vergleichen,  Zeile  fur  Zeile,  der  Daten  fur 
das  nachste  Anzeigevollbild  mit  den  Daten 
fur  das  aktuelle  Anzeigevollbild; 

-  Einspeichern  des  Vergleichsergebnisses 
fur  jede  Zeile  in  einen  Speicher  (26);  20 

-  wobei  der  Zuf  uhrschritt  das  Ausgeben,  ab- 
hangig  vom  Inhalt  des  Speichers  (26),  einer 
Folge  der  Auswahlsignale  beinhaltet,  ohne 
Auswahlsignalefuralle  oderbestimmte  un- 
ter  alien  Abrasterelektroden,  die  Zeilen  ent-  25 
sprechen,  fur  die  derVergleich  Identitat  des 
Dateninhalts  zwischen  dem  aktuellen  und 
dem  nachsten  Anzeigevollbild  anzeigt,  urn 
dadurch  die  Zeitdauer  zu  verkurzen,  wie  sie 
erforderlich  ist,  urn  ein  auf  der  Anzeigetafel  30 
angezeigtes  Datenvollbild  zu  aktualisieren. 

Anzeigesteuerverfahren  nach  Anspruch  3,  bei 
dem  ferner  Treibersignale  fur  die  Signalelektro- 
den  der  Anzeigetafel  abhangig  von  den  Datensi-  35 
gnalen  erzeugt  werden,  wobei  die  Treibersignale 
ein  erstes  Treibersignal  (C)  zum  Uberschreiben 
eines  Bildelements  aus  einem  dunklen  Zustand 
in  einen  hellen  Zustand,  ein  zweites  Treibersignal 
(D)  zum  Uberschreiben  eines  Bildelements  von  40 
einem  hellen  Zustand  in  einen  dunklen  Zustand 
und  ein  drittes  Treibersignal  (G)  zum  Ansteuern 
eines  Bildelements  ohneZustandsanderung  um- 
fassen,  wobei  der  Signalverlauf  des  dritten  Trei- 
bersignals  (G)  nur  aus  Komponenten  der  Signal-  45 
verlaufe  des  ersten  und  zweiten  Treibersignals 
(C,  D)  besteht. 

Revendications  50 

1.  Regisseur  pour  un  panneau  d'affichage  a  cris- 
taux  liquides  ferroelectriques  (21),  le  panneau 
comprenant  une  matrice  (Aij)  d'elements  d'image 
dont  chacun  est  defini  par  I'intersection  de  I'une  55 
de  plusieurs  electrodes  de  balayage  (Li)  et  de 
I'une  de  plusieurs  electrodes  de  signaux  (Sj),  et 
des  cristaux  liquides  ferroelectriques  places  en- 

tre  celles-ci,  le  regisseur  comprenant  : 
des  moyens  de  commande  (28,  29,  30) 

pour  del  ivrer  des  signaux  de  selection  afin  de  se- 
lectionner  des  electrodes  de  balayage  du  pan- 
neau  d'affichage  et,  pendant  la  selection  de  cha- 
que  electrode  de  balayage,  des  signaux  de  don- 
nees  afin  d'appliquer  des  donnees  aux  electro- 
des  de  signaux  du  panneau  d'affichage  ; 

caracterise  par  : 
une  premiere  memoire  (25)  qui  recoit  et 

memorise  les  donnees  pour  I'image  d'affichage 
suivante  ; 

une  seconde  memoire  (27)  qui  recoit  et 
memorise  la  partie  des  donnees  pour  I'image 
d'affichage  en  cours,  qui  differe  desdites  don- 
nees  pour  I'image  d'affichage  en  cours, 

une  memoire  de  lignes  (26)  pour  memori- 
ser  le  resultat  d'une  comparaison  effectuee  ligne 
par  ligne  desdites  donnees  pour  I'image  d'affi- 
chage  suivante  avec  lesdites  donnees  pour  I'ima- 
ge  d'affichage  en  cours,  pourchaque  ligne  ;  et 

en  ce  que  lesdits  moyens  de  commande 
(28,  29,  30)  sont  concus  pour  fournir,  en  fonction 
du  contenu  de  ladite  memoire  de  lignes  (26),  une 
succession  desdits  signaux  de  selection,  ex- 
cluant  les  signaux  de  selection  pour  toutes  ou 
pour  certaines  des  electrodes  de  balayage,  qui 
correspondent  a  des  lignes  pour  lesquelles  ladite 
comparaison  indique  I'identite  du  contenu  de 
donnees  entre  les  images  d'affichage  en  cours  et 
suivante,  en  reduisant  par  ce  moyen  le  temps  ne- 
cessaire  pour  mettre  a  jour  une  image  de  don- 
nees  aff  ichee  sur  le  panneau  d'affichage. 

Regisseur  de  panneau  d'affichage  selon  la  re- 
vendication  1  ,  comprenant  en  outre  des  moyens 
d'excitation  d'electrode  de  signaux  (32)  pour  pro- 
duire  des  signaux  d'excitation  pour  les  electrodes 
de  signaux  du  panneau  d'affichage  en  fonction 
desdits  signaux  de  donnees,  lesdits  signaux 
d'excitation  comprenant  un  premier  signal  d'exci- 
tation  (C)  pour  reecrire  un  element  d'image  pas- 
sant  d'un  etat  sombre  a  un  etat  clair,  un  second 
signal  d'excitation  (D)  pour  reecrire  un  element 
d'image  passant  d'un  etat  clair  a  un  etat  sombre, 
et  un  troisieme  signal  d'excitation  (G)  pour  exciter 
un  element  d'image  qui  ne  change  pas  d'etat,  la 
forme  d'onde  du  troisieme  signal  d'excitation  (G) 
etant  uniquement  constitute  de  composantes 
des  formes  d'onde  des  premier  et  second  si- 
gnaux  d'excitation  (C,  D). 

Procede  de  commande  d'un  panneau  d'afficha- 
ge  a  cristaux  liquides  ferroelectriques  (21),  le 
panneau  comprenant  une  matrice  (Aij)  d'ele- 
ments  d'image  dont  chacun  est  defini  par  I'inter- 
section  de  I'une  de  plusieurs  electrodes  de  ba- 
layage  (Li)  et  de  I'une  de  plusieurs  electrodes  de 
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signaux  (Sj),  et  des  cristaux  liquides  ferroelectri- 
ques  places  entre  celles-ci,  le  procede  compre- 
nant  : 

la  fourniture  au  panneau  d'affichage  de  si- 
gnaux  de  selection  pour  selectionner  les  electro-  5 
des  de  balayage  de  celui-ci  et,  pendant  la  selec- 
tion  de  chaque  electrode  de  balayage,  de  si- 
gnaux  de  donnees  pour  appliquer  des  donnees 
aux  electrodes  de  signaux  dudit  panneau  d'affi- 
chage;  10 

caracterise  par  : 
la  memorisation  dans  une  premiere  me- 

moire  (25)  des  donnees  pour  I'image  d'affichage 
suivante  ; 

la  memorisation  dans  une  seconde  me-  15 
moire  (27)  de  la  partie  des  donnees  pour  I'image 
d'affichage  en  cours,  qui  differe  desdites  don- 
nees  pour  I'image  d'affichage  suivante  ; 

la  comparaison  effectuee  ligne  par  ligne 
desdites  donnees  pour  I'image  d'affichage  sui-  20 
vante  avec  lesdites  donnees  pour  I'image  d'affi- 
chage  en  cours  ; 
la  memorisation  dans  une  memoire  (26)  du  resul- 
tat  de  la  comparaison  pour  chaque  ligne  ;  et 

en  ce  que  I'etape  de  fourniture  comprend  25 
la  fourniture  en  sortie,  en  fonction  du  contenu  de 
ladite  memoire  (26),  d'une  succession  desdits  si- 
gnaux  de  selection,  excluant  les  signaux  de  se- 
lection  pourtoutes  ou  pourcertaines  des  electro- 
des  de  balayage,  qui  correspondent  a  des  lignes  30 
pour  lesquelles  ladite  comparaison  indiquel'iden- 
tite  du  contenu  de  donnees  entre  les  images  d'af- 
fichage  en  cours  et  suivante,  en  reduisant  par  ce 
moyen  le  temps  necessaire  pour  mettre  a  jour 
une  image  de  donnees  aff  ichee  sur  le  panneau  35 
d'affichage. 

4.  Procede  de  commande  d'affichage  selon  la  re- 
vendication  3,  comprenant  en  outre  la  production 
de  signaux  d'excitation  pour  les  electrodes  de  si-  40 
gnaux  du  panneau  d'affichage  en  fonction  des- 
dits  signaux  de  donnees,  lesdits  signaux  d'exci- 
tation  comprenant  un  premier  signal  d'excitation 
(C)  pour  reecrire  un  element  d'image  passant 
d'un  etat  sombre  a  un  etat  clair,  un  second  signal  45 
d'excitation  (D)  pour  reecrire  un  element  d'image 
passant  d'un  etat  clair  a  un  etat  sombre,  et  un  troi- 
sieme  signal  d'excitation  (G)  pour  exciter  un  ele- 
ment  d'image  qui  ne  change  pas  d'etat,  la  forme 
d'onde  du  troisieme  signal  d'excitation  (G)  etant  50 
uniquement  constitute  de  composantes  des  for- 
mes  d'onde  des  premier  et  second  signaux  d'ex- 
citation  (C,  D). 

13 
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