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Description 

The  present  invention  relates  to  display  devices 
and  in  particular,  but  not  exclusively,  to  display  devic- 
es  incorporating  liquid  crystal  display  elements. 

Colour  sequential  liquid  crystal  displays  are 
known,  such  as  those  described  in,  for  example,  GB 
2  172  733A,  EP  0301715  and  EP  0261896.  In  these 
arrangements,  a  complete  field  of  one  of  the  primary 
colours  for  display  is  written  into  the  liquid  crystal  dis- 
play  (LCD)  while  the  light  sources  for  backlighting  the 
display  are  switched  off,  i.e.  the  display  is  in  dark- 
ness.  The  light  source  of  the  appropriate  colour  is 
then  energised  for  a  short  period  so  as  to  display  the 
colour  concerned  through  those  pixel  elements  of  the 
LCD  which  have  been  set  to  their  light  transmissive 
state  whilst  the  display  is  in  its  dark  state.  At  the  end 
of  this  short  period  of  light  source  energisation  a  field 
of  a  second  of  the  primary  colours  is  written  into  the 
display  whilst  the  display  is  held  in  its  dark  state,  i.e. 
the  light  sources  for  backlighting  the  display  are 
switched  off.  The  lamp  of  the  second  primary  colour 
is  then  energised  for  a  short  period  to  display  the  ap- 
propriate  colour.  The  process  is  then  repeated  for  the 
third  primary  colour  and  the  eye  of  a  viewer  of  the 
LCD  integrates  the  three  sequentially  displayed  col- 
ours,  which  is  thereby  perceived  as  a  field  of  colour 
picture  information. 

Hence  it  can  be  seen  that  to  provide  a  colour  pic- 
ture,  the  picture  information  for  the  whole  display 
must  be  written  three  times  per  frame  period,  gener- 
ally  of  20  milliseconds  duration,  and  arranging  that,  in 
time  gaps  between  the  writing  operations,  the  appro- 
priately  coloured  lamp  is  energised. 

Typically,  the  three  primary  colours  are  used  to 
build  the  colour  picture  for  display  and,  hence,  each 
frame  period  is  divided  into  three  time  segments  each 
of  which  is  dedicated  to  a  respective  primary  colour, 
and  the  time  available  for  writing  and  illuminating  re- 
spectively  in  each  time  segment  is  allocated,  typical- 
ly,  in  the  ratio  3:1  .  Thus,  in  sequence,  the  first  quarter 
of  a  frame  period  is  dedicated  to  writing  information 
of  one  colour,  usually  'red',  into  the  display  and  the  fol- 
lowing  twelth  of  the  frame  period  is  used  to  illuminate 
the  display  with  light  of  that  colour  (red).  The  following 
quarters  and  twelfths  of  the  frame  period  are  used, 
respectively,  to  write  and  display  the  other  two  pri- 
mary  colours,  usually  in  the  order  of  'green'  and 
then  'blue'. 

The  constraint  of  illuminating  the  lamp  of  each 
colour  for  only  one  twelfth  of  each  frame  period  se- 
verely  limits  the  brightness  of  the  display.  Further- 
more,  in  view  of  restraints  on  power  dissipation  and 
typical  lamp  response  times,  the  situation  cannot  be 
readily  improved  by  increasing  lamp  wattage,  thereby 
merely  causing  the  lamps  to  provide  more  light  during 
their  very  brief  periods  of  illumination. 

The  present  invention  seeks  to  provide  an  im- 

proved  method  of  operating  such  displays  which  en- 
ables  the  lamp  illumination  time  to  be  increased  sub- 
stantially,  considerably  increasing  the  brightness  of 
the  display. 

5  Accordingly,  there  is  provided  a  method  of  oper- 
ating  a  display  device  having  a  lattice  of  selectably 
settable  pixel  elements,  the  method  comprising  time 
multiplex  addressing  pixel  elements  of  the  display 
during  each  of  a  plurality  of  time  intervals  within  each 

10  of  a  plurality  of  display  periods  and,  contemporane- 
ously  therewith,  illuminating  the  lattice,  to  produce 
within  each  display  period  a  plurality  of  light  outputs 
each  having  a  respective  colour  characteristic  and 
each  for  a  respective  time  interval  within  the  display 

15  period,  the  time  multiplexed  addressing  of  pixel  ele- 
ments  which  cooperates  with  the  illumination  to  pro- 
duce  a  light  output  of  at  least  one  respective  colour 
characteristic  during  any  display  period  occurring  in  a 
first  sequence  direction,  and  the  time  multiplexed  ad- 

20  dressing  which  cooperates  with  the  illumination  to 
produce  a  light  output  of  the  at  least  one  respective 
colour  characteristic  during  a  display  period  following 
the  said  any  display  period  occurring  in  a  second  se- 
quence  direction  opposite  to  the  first  sequence  direc- 

25  tion. 
In  this  manner  the  lamps  can  remain  energised 

throughout  the  respective  period  for  writing  informa- 
tion  into  the  display,  enabling  each  lamp  to  be  ener- 
gised  for  up  to  substantially  one  third  of  each  display 

30  period,  permitting  a  four  fold  increase  in  the  light  out- 
put  from  the  display  without  causing  the  display  to  ap- 
pear  to  dim  in  the  direction  of  scanning. 

The  time  multiplexed  addressings  of  the  pixel  ele- 
ments  to  produce  each  of  the  plurality  of  light  outputs 

35  of  respective  colour  characteristics  within  a  display 
period  may  occur  in  the  first  sequence  direction  and 
the  time  multiplexed  addressings  of  the  pixels  to  pro- 
duce  each  of  the  plurality  of  light  outputs  of  respective 
colour  characteristics  during  a  display  period  follow- 

40  ing  the  said  display  period  may  occur  in  the  second 
sequence  direction. 

Advantageously,  the  display  period  following  the 
said  any  display  period  is  the  immediately  succeeding 
display  period. 

45  Preferably,  the  light  outputs  each  having  a  re- 
spective  colour  characteristic  comprise  red,  green 
and  blue  light  outputs  and,  during  each  display  period, 
the  time  multiplexed  addressing  which  cooperates 
with  the  illumination  to  produce  the  red  and  blue  light 

so  outputs  occurs  in  one  of  the  sequence  directions  and 
the  time  multiplexed  addressing  which  cooperates 
with  the  illumination  to  produce  the  green  light  output 
occurs  in  the  other  of  the  sequence  directions. 

The  lattice  may  comprise  a  plurality  of  rows  and 
55  columns  of  pixel  elements,  the  first  sequence  direc- 

tion  comprising  addressing  the  elements  from  top  to- 
wards  bottom,  and  the  second  sequence  direction 
comprising  addressing  the  elements  from  bottom  to- 
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wards  top. 
Alternatively  the  first  sequence  direction  may 

comprise  addressing  the  elements  in  columns  from  a 
first  side  thereof  towards  the  opposite  side  thereof 
and  the  second  sequence  direction  may  comprise  ad-  5 
dressing  the  elements  from  the  opposite  side  thereof 
towards  the  first  side  thereof. 

Furthermore,  the  elements  may  be  addressed  as 
rows  or  columns  in  a  first  sequence  direction  from  a 
central  region  of  the  display  to  one  side  thereof  and  10 
in  a  second  sequence  direction  comprising  from  one 
side  thereof  towards  the  central  region. 

In  a  preferred  embodiment  the  respective  time  in- 
tervals  each  comprises  substantially  one  third  of  a 
display  period.  15 

The  method  of  the  invention  may  also  provide  for 
blanking  the  lattice  during  each  time  interval  of  a  dis- 
play  period,  thereby  to  provide  no  light  output  from  the 
display. 

The  present  invention  also  provides  a  display  de-  20 
vice  comprising  a  lattice  of  selectably  settable  pixel 
elements,  addressing  means  for  time  multiplex  ad- 
dressing  pixel  elements  during  each  of  a  plurality  of 
time  intervals  within  each  of  a  plurality  of  display  per- 
iods  for  the  display,  and  illumination  means  for  illu-  25 
minating  the  lattice  contemporaneously  with  the  time 
multiplexed  addressing  thereof,  for  providing  within 
each  display  period  a  plurality  of  light  outputs  each 
having  a  respective  colour  characteristic  and  each  for 
a  respective  time  interval  within  the  display  period,  30 
the  addressing  means  being  arranged  to  time  multi- 
plex  address  pixel  elements  in  a  first  sequence  direc- 
tion  in  any  display  period  to  produce  a  light  output  of 
at  least  one  respective  colour  characteristic,  and,  in 
a  display  period  following  the  said  display  period,  to  35 
time  multiplex  address  the  pixel  elements  in  a  second 
sequence  direction  to  produce  a  light  output  of  the 
said  at  least  one  respective  colour  characteristic,  the 
second  sequence  direction  being  opposite  to  the  first 
sequence  direction.  40 

The  addressing  means  may  be  arranged  to  ad- 
dress  the  pixels  to  produce  each  of  the  plurality  of 
light  outputs  in  a  display  period  in  the  same  sequence 
direction. 

The  light  outputs  preferably  comprise  red,  green  45 
and  blue  light  outputs  and  the  addressing  means  is 
preferably  arranged,  during  each  display  period,  to 
time  multiplex  address  pixels  in  one  of  the  sequence 
directions  to  provide  the  red  and  blue  light  outputs 
and  to  time  multiplex  address  the  pixels  in  the  oppo-  50 
site  sequence  direction  to  provide  the  green  light  out- 
put. 

The  present  invention  will  now  be  described,  by 
way  of  example  only,  with  reference  to  the  accompa- 
nying  drawings  in  which:-  55 

Figure  1  shows  schematically  part  of  a  liquid 
crystal  display  embodying  the  present  invention; 
Figure  2  is  a  schematic  representation  of  wave- 

forms  used  in  known  liquid  crystal  display  devic- 
es; 
Figure  3  is  a  schematic  representation  of  wave- 
forms  for  use  in  a  display  device  and  in  accor- 
dance  with  the  present  invention;  and 
Figures  4  and  5  illustrate  schematically  sequence 
directions  for  addressing  the  pixel  elements  of 
the  display  shown  in  figure  1. 
Referring  to  figure  1,  a  display  shown  generally 

as  2  includes  a  matrix  4  of  selectably  settable  pixel 
elements  such  as  liquid  crystal  elements  6  which, 
preferably,  are  ferroelectric  liquid  crystal  elements. 
The  matrix  4  is  back  lit  by  red,  green  and  blue  light 
sources,  8,  10  and  12  respectively,  which  produce 
beams  of  light  having  their  respective  colour  charac- 
teristic.  Colour  sequential  illumination  of  the  matrix  4 
by  the  light  sources  8,  10,  12  is  effected  by  signals  re- 
ceived  along  a  line  14  from  an  illumination  driver  cir- 
cuit  16  under  the  control  of  a  video  processor  18, 
which  receives  a  video  input  signal,  such  as  a  broad- 
cast  signal  or  a  signal  from  a  tape  source  (not  shown). 

The  elements  6  are  controlled  by  addressing  sig- 
nals  provided  by  an  addressing  circuit  20  which  com- 
prises  a  column  driver  circuit  22  and  a  row  addressor 
circuit  24  which  address,  respectively,  columns  and 
rows  of  the  matrix  4,  depicted  in  figure  1  by,  respec- 
tively,  reference  numerals  26,28.  The  addressing  cir- 
cuit  20  is,  like  the  illumination  driver  circuit  16,  under 
the  control  of  the  video  processor  1  8. 

To  provide  an  image  for  display,  the  elements  6 
of  matrix  4  are  updated  at  three  times  the  normal 
frame  period  of  the  video  signal  received  by  the  video 
processor  18,  i.e.  once  for  each  of  the  primary  colours 
produced  by  the  lamps  8,  10  and  12.  Colour  sequen- 
tial  illumination  of  the  matrix  4  is  provided  by  illumin- 
ating  each  of  the  lamps  8,  10  and  12,  once  in  se- 
quence  during  the  frame  period.  Hence,  the  image  is 
formed  by  setting  each  element  6  for  each  colour  dur- 
ing  each  frame  period  so  that  the  appropriate  amount 
of  red,  green  and  blue  light  is  transmitted  by  each  ele- 
ment  6,  the  eye  of  an  observer  integrating  the  se- 
quentially  produced  red,  green  and  blue  light  trans- 
missions  for  each  pixel  to  provide  the  perceived  visual 
colour  image. 

For  a  basic  television  frame  rate  of  50Hz,  the 
frame  period,  depicted  as  Tf  in  figures  2  and  3,  is  20 
milliseconds.  All  of  the  elements  6  of  the  matrix  4, 
must  therefore,  have  their  addressing  information 
written  in  three  times  per  frame  period  Tf,  with  the  il- 
lumination  driver  arranging  that,  in  each  time  space 
between  the  addressing  periods,  the  appropriate 
lamp  8,  10  or  12  is  energised. 

As  can  be  seen  from  figure  2,  each  frame  period 
Tf  is  divided  into  three  equal  time  intervals  tj,  each  of 
which  is  dedicated  to  one  of  the  primary  colours,  red, 
green  and  blue.  It  will  be  appreciated  that,  if  no  other 
measures  are  taken,  as  will  be  described  below,  the 
addressing  of  all  of  the  pixels  6  for  each  colour  must 
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be  effected  before  the  appropriate  lamp  is  energised. 
With  known  forms  of  addressing,  this  has  been  con- 
sidered  necessary  otherwise  the  pixels  which  are  set 
for  transmission  of  light  during  the  early  stages  of  a 
time  interval  would  display  light  for  a  longer  period 
than  those  pixels  set  for  light  transmission  during  the 
latter  stages  of  the  same  time  interval.  Hence,  as- 
suming  that  the  elements  6  of  matrix  4  are  addressed 
from  top  to  bottom  for  each  colour,  the  resultant  im- 
age  would  be  noticeably  brighter  at  the  top  than  at  the 
bottom  of  the  display.  Thus,  as  shown  in  figure  2, 
each  frame  period  Tf  is  divided  into  three  time  inter- 
vals,  each  dedicated  to  one  colour,  and  the  time  for 
addressing  and  illuminating  the  elements  is,  respec- 
tively,  allocated  in  the  ratio  3:1  in  each  of  the  three 
time  intervals. 

Hence,  as  can  be  seen  in  sequence  from  figure 
2,  in  the  known  systems  the  first  quarter  of  a  frame 
period  is  dedicated  to  writing  red  information  into  the 
display,  as  shown  by  waveform  30,  and  the  following 
twelfth  of  the  frame  period  is  used  to  illuminate  the 
display  with  red  light,  as  shown  by  waveform  32.  The 
following  time  intervals  of  the  display,  each  constitut- 
ing  a  quarter  and  a  twelfth  of  a  frame  period,  are  used 
to  write  and  display  the  green  and  blue  picture  infor- 
mation  as  shown,  respectively,  by  waveforms  34,  36 
and  38,  40  in  figure  2. 

To  ensure  that  a  pixel  does  not  unintentionally 
transmit  the  next  colourfordisplay  during  any  write  or 
addressing  period,  the  address  signals  are  arranged 
to  provide  a  black  or  blanking  level  setting  for  the  dis- 
play  prior  to  each  writing  or  addressing  period.  During 
the  blanking  level  setting  all  of  the  elements  6  of  the 
matrix  4  are  set  into  a  light  blocking  mode.  Hence,  for 
example,  should  the  red  lamp  8  not  extinguish  exactly 
at  the  fall  of  pulse  42,  the  blanking  level  setting,  each 
of  which  lasts  for  only  a  small  fraction  44  of  each  time 
interval,  ensures  that  any  element  6,  which  has  been 
transmitting  red  light  and  is  also  to  transmit  green 
light,  does  not  continue  to  transmit  red  light  during  the 
writing  of  the  green  data  to  that  pixel. 

It  will  be  appreciated  from  the  above  description 
that  the  the  constraint  of  illuminating  each  lamp  for 
only  one  twelfth  of  each  frame  period  severely  limits 
the  brightness  of  the  display.  Hence,  the  present  in- 
vention  proposes  an  addressing  method  which  en- 
ables  the  lamps  8,  10,  12  to  remain  on  throughout  the 
writing  periods  associated  with  the  appropriate  infor- 
mation.  In  this  manner,  the  time  for  writing  information 
to  update  the  matrix  4  for  each  colour  during  each 
frame  period  Tf,  as  well  as  the  period  of  illumination 
of  each  lamp  8,  10,  12,  can  be  extended  to  substan- 
tially  one  third  of  each  frame  period,  as  can  be  seen 
from  figure  3.  It  can  be  seen  from  waveforms  46,  48, 
50  of  figure  3  that  the  red,  green  and  blue  lamps  are 
each  energised  for  the  duration  of  a  time  interval  tj 
and  that  the  writing  of  the  red,  green  and  blue  data  oc- 
curs  substantially  simultaneously  with  lamp  energisa- 

tion  except  for  the  blanking  level  setting  between  ad- 
jacent  writing  periods,  as  shown  by  waveforms  52,  54 
and  56  of  figure  3.  The  period  of  the  blanking  level 
setting  is  small  in  comparison  to  each  of  the  time  in- 

5  tervals  tj  and  can,  for  example,  be  the  time  taken  to 
write  two  lines,  either  rows  or  columns  dependent  on 
how  addressing  is  achieved,  of  the  elements  6. 

It  will  be  appreciated  that,  considering  the  con- 
temporaneous  occurrence  of  the  writing  and  illumin- 

10  ation  periods,  the  first  rows  or  columns  of  elements 
6  that  are  addressed  during  any  frame  period  are  il- 
luminated  for  a  considerably  longer  time  than  are  the 
last  rows  or  columns  to  be  addressed  during  the  same 
period.  Thus,  if  no  countermeasures  are  taken,  and 

15  assuming  that  addressing  occurs  in  rows  from  top  to 
bottom  of  the  matrix  4,  the  displayed  image  would  be 
brightest  at  the  top,  fading  to  dull  towards  the  bottom. 

In  the  present  invention  the  non-uniform  bright- 
ness  of  the  display  is  compensated  by  ensuring  that 

20  the  elements  for  each  colour  to  be  displayed,  in  suc- 
cessive  frame  periods,  are  addressed  in  opposing  di- 
rections,  the  effect  so  caused  being  effectively  can- 
celled  by  the  integration  of  the  eye  of  an  observer  of 
the  image. 

25  This  compensation  in  screen  brightness  can  be 
achieved  by  a  variety  of  forms  of  addressing  of  the 
pixel  elements  6,  two  examples  of  which  are  shown 
in  figures  4  and  5.  All  that  is  required  is  to  ensure  that 
the  non  uniformity  of  brightness  of  any  colour  dis- 

30  played  is  compensated  from  one  frame  to  the  next. 
Hence,  as  can  be  seen  from  figure  4,  the  pixel  ele- 
ments  6  can  be  addressed  row  by  row  from  top  to  bot- 
tom  for  all  three  colours  red,  green  and  blue  during 
one  frame  'n'  and  then  addressed  from  bottom  to  top 

35  for  all  three  columns  during  the  next  frame  'n+1'.  In 
frame  'n+2'  (not  shown)  the  addressing  would  once 
again  be  from  top  to  bottom;  and  so  on. 

This  method  of  addressing  can  be  used  with  in- 
terlaced  or  non-interlaced  scanning  systems.  In  the 

40  latter  type  system,  the  top  to  bottom  addressing 
could,  for  example,  be  effected  on  even  frames,  and 
the  bottom  to  top  addressing  could  be  effected  on  the 
interleaved  odd  frames. 

Alternatively,  the  scanning  direction  could  be  re- 
45  versed  for  any  colour  between  successive  frame  per- 

iods,  as  shown  in  figure  5.  As  can  be  seen  from  this 
figure,  in  frame  period  'n'  the  pixel  element  address- 
ing  to  display  'red'  and  'blue'  colours  is  effected  from 
top  to  bottom  whilst  element  addressing  to  dis- 

50  play  'green'  is  effected  from  bottom  to  top;  and  vice 
versa  for  each  of  the  three  colours  during  the  next 
frame  period  'n+1  ';  and  so  on.  This  scanning  arrange- 
ment  is  particularly  advantageous  as  it  helps  to  main- 
tain  an  overall  intensity  balance  to  the  displayed  im- 

55  age.  Furthermore,  it  is  considered  especially  appro- 
priate  to  address  the  elements  to  display  'green'  in 
the  opposite  direction  to  that  used  to  dis- 
play  'red'  and  'blue'  because  of  the  greater  contribu- 

4 
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tion  of  green,  in  comparison  to  the  colours  red  and 
blue,  in  the  displayed  image. 

It  can  be  seen  from  the  above  that  the  present  in- 
vention  provides  a  display  with  greatly  enhanced 
brightness  when  compared  to  known  displays  of  this 
type  as  the  lamps  can  remain  energised  and  display 
their  respective  colour  characteristic  for  much  longer 
periods;  an  improvement  of  approximately  four-fold  is 
achieved  for  the  example  described.  The  addressing 
of  the  elements  6  may  be  effected  in  any  number  of 
configurations,  such  as  from  side  to  side  or  up  and 
down  from  the  centre  so  long  as  the  principle  of  the 
addressing  method  is  followed.  Namely,  that  of  illu- 
minating  the  display  lamps  during  the  writing  of  infor- 
mation  and  of  re-ordering  the  writing  for  any  given  col- 
our  from  frame  to  frame  to  compensate  for  the  spatial 
intensity  variation  which  would  otherwise  occur. 

Although  the  present  invention  has  been  descri- 
bed  with  respect  to  specific  embodiments,  it  should 

pixel  elements  (6)  of  the  display  during  each  of  a 
plurality  of  time  intervals  within  each  of  a  plurality 
of  display  periods  and,  contemporaneously 
therewith,  illuminating  the  lattice,  to  produce 
within  each  display  period  a  plurality  of  light  out- 
puts  each  having  a  respective  colour  character- 
istic  and  each  for  a  respective  time  interval  within 
the  display  period,  the  time  multiplexed  address- 

ing  of  pixel  elements  which  cooperates  with  the 
illumination  to  produce  a  light  output  of  at  least 
one  respective  colour  characteristic  during  any 
display  period  occuring  in  a  first  sequence  direc- 

5  tion,  and  the  time  multiplexed  addressing  which 
cooperates  with  the  illumination  to  produce  a  light 
output  of  the  at  least  one  respective  colour  char- 
acteristic  during  a  display  period  following  the 
said  any  display  period  occurring  in  a  second  se- 

10  quence  direction  opposite  to  the  first  sequence 
direction. 

2.  A  method  according  to  claim  1  wherein  the  dis- 
play  period  following  the  said  any  display  period 

15  is  the  immediately  succeeding  display  period. 

3.  A  method  according  to  either  claim  1  or  claim  2 
wherein  the  light  outputs  each  having  a  respec- 
tive  colour  characteristic  comprise  red,  green  and 

20  blue  light  outputs  and,  during  each  display  period, 
the  time  multiplexed  addressing  which  cooper- 
ates  with  the  illumination  to  produce  the  red  and 
blue  light  outputs  occurs  in  one  of  the  sequence 
directions  and  the  time  multiplexed  addressing 

25  which  cooperates  with  the  illumination  to  produce 
the  green  light  output  occurs  in  the  other  of  the 
sequence  directions. 

4.  A  method  according  to  any  of  the  preceding 
30  claims  wherein  the  lattice  comprises  a  plurality  of 

rows  and  columns  of  pixel  elements,  the  first  se- 
quence  direction  comprising  addressing  the  ele- 
ments  from  top  towards  bottom,  and  the  second 
sequence  direction  comprising  addressing  the 

35  elements  from  bottom  towards  top. 

5.  A  method  according  to  any  of  claims  1  -3  wherein 
the  lattice  comprises  a  plurality  of  rows  and  col- 
umns  of  pixel  elements,  the  first  sequence  direc- 

40  tion  comprising  addressing  the  elements  from  a 
first  side  thereof  towards  the  opposite  side  there- 
of,  and  the  second  sequence  direction  compris- 
ing  addressing  the  elements  from  the  opposite 
side  thereof  towards  the  first  side  thereof. 

45 
6.  A  method  according  to  any  of  claims  1  -3  wherein 

the  lattice  comprises  a  plurality  of  rows  and  col- 
umns  of  pixel  elements,  the  first  sequence  direc- 
tion  comprising  addressing  the  elements  from  a 

so  central  region  of  the  display  towards  one  side 
thereof,  and  the  second  sequence  direction  com- 
prising  addressing  the  elements  from  one  side 
thereof  towards  the  central  region. 

55  7.  A  method  according  to  any  of  the  preceding 
claims  wherein  the  respective  time  intervals 
each  comprise  substantially  one  third  of  a  display 
period. 

be  realised  that  modifications  may  be  effected  whilst  20 
remaining  within  the  scope  of  the  invention.  Hence, 
for  example,  light  having  a  colour  characteristic  other 
than  red,  green  or  blue  may  be  used.  Also,  the  ele- 
ments  6  may  need  not  necessarily  be  liquid  crystal 
display  elements  and  the  addressing  can  be  effected  25 
in  any  combination  of  the  configurations  over  a  num- 
ber  of  frames. 

Furthermore,  although  in  the  embodiments  de- 
scribed  addressing  of  the  pixels  in  the  opposing  direc- 
tions  occurs  in  successive  frame  periods,  it  is  to  be  30 
understood  that  such  addressing  in  opposing  direc- 
tions  may  equally  occur  in  frame  periods  which  are 
not  in  immediate  succession.  Hence,  for  example,  the 
addressing  of  the  pixels  in  the  first  sequence  direction 
to  produce  the  light  outputs  of  any  or  all  of  the  respec-  35 
tive  colour  characteristics  may  occur  in  the  same  se- 
quence  direction  during  two  or  three  successive 
frame  periods  and  then  in  the  opposite  sequence  di- 
rection  for  two  or  three  successive  frame  periods.  In 
such  circumstances,  it  is  also  envisaged  that  the  ad-  40 
dressing  of  the  pixels  may  occur  at  an  increased  ad- 
dress  rate  such  that  each  frame  period  is  a  sub  mul- 
tiple  of  the  television  frame  rate. 

45 
Claims 

1.  A  method  of  operating  a  display  device  (2)  having 
a  lattice  of  selectably  settable  pixel  elements  (6), 
the  method  comprising  time  multiplex  addressing  50 

5 

10 
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von  einer  Vielzahl  von  Zeitintervallen  innerhalb 
einer  Anzeigeperiode  fur  die  Anzeige;  und  Be- 
leuchtungsmittel  (8,  10,  12)  zur  zeitgleichen  Be- 
leuchtung  des  Gitters  mit  dessen  Zeitmultiplex- 
Adressierung,  um  innerhalb  einer  Anzeigeperio- 
de  eine  Vielzahl  von  Lichtausgangen  zu  liefern, 
die  jeweils  eine  entsprechende  Farbeigenschaft 
und  ein  entsprechendes  Zeitintervall  innerhalb 
einer  Anzeigeperiode  haben,  wobei  die  Adres- 
siermittel  (22,  24)  so  ausgebildet  sind,  daft  sie  im 
Zeitmultiplex  Pixelelemente  (6)  in  einer  ersten 
Reihenfolge-Richtung  in  irgendeiner  Anzeigepe- 
riode  adressieren,  um  einen  Lichtausgang  mit 
wenigstens  einer  entsprechenden  Farbeigen- 
schaft  zu  erzeugen,  und  um  in  einer  Anzeigepe- 
riode  die  auf  die  genannte  Anzeigeperiode  folgt, 
Pixelelemente  im  Zeitmultiplex  in  einer  zweiten 
Reihenfolge-Richtung  zu  adressieren,  um  einen 
Lichtausgang  mit  der  wenigstens  einen  Farbei- 
genschaft  zu  erzeugen,  wobei  die  zweite  Reihen- 
folge-Richtung  entgegengesetzt  zur  ersten  Rei- 
henfolge-Richtung  verlauft. 

9.  Vorrichtung  nach  Anspruch  8,  bei  der  die  Licht- 
ausgange  rote,  grune  und  blaue  Lichtausgange 
sind  und  die  Adressiermittel  so  ausgebildet  sind, 
dali  sie  Pixel  einem  Zeitmultiplex  unterwerfen, 
um  die  roten  und  blauen  Lichtausgange  in  einer 
der  Reihenfolge-Richtungen  und  die  grunen 
Lichtausgange  in  der  entgegengesetzten  Rei- 
henfolge-Richtung  zu  liefern. 

10.  Vorrichtung  nach  Anspruch  8  oder  9,  beiderAus- 
tastmittel  vorgesehen  sind,  um  das  Gitter  wah- 
rend  jedes  Zeitintervalls  einer  Anzeigeperiode 
auszutasten,  um  keinen  Lichtausgang  von  der 
Anzeige  wahrend  der  Austastung  zu  liefern. 

Revendications 

1.  Precede  d'activation  d'un  dispositif  d'affichage 
(2)  comportant  un  reseau  d'elements  de  pixel 
etablissables  selectivement  (6),  le  procede 
comprenant  I'adressage  par  multiplexage  tempo- 
re!  d'elements  de  pixel  (6)  de  I'aff  ichage  pendant 
chacun  d'une  pluralite  d'intervalles  temporels 
d'une  periode  d'affichage  et,  concurremment, 
I'eclairage  du  reseau  pour  produire  pendant  une 
periode  d'affichage  une  pluralite  de  sorties  de  lu- 
miere  (8,  10,  12)  dont  chacune  presents  une  ca- 
racteristique  de  couleur  respective  et  un  interval- 
le  temporel  respectif  dans  la  periode  d'affichage, 
I'adressage  par  multiplexage  temporel  d'ele- 
ments  de  pixel  agences  pour  produire  une  sortie 
de  lumiere  d'au  moins  une  caracteristique  de 
couleur  respective  pendant  une  quelconque  pe- 
riode  d'affichage,  laquelle  sortie  est  agencee  sui- 

vant  une  premiere  direction  de  sequence,  et 
I'adressage  par  multiplexage  temporel  est  agen- 
ce  pour  produire  une  sortie  de  lumiere  de  I'au 
moins  une  caracteristique  de  couleur  respective 

5  pendant  une  periode  d'affichage  qui  suit  ladite 
une  quelconque  periode  d'affichage,  laquelle 
sortie  est  agencee  suivant  une  seconde  direction 
de  sequence  opposee  a  la  premiere  direction  de 
sequence. 

10 
2.  Procede  selon  la  revendication  1,  dans  lequel  la 

periode  d'affichage  qui  suit  ladite  une  quelcon- 
que  periode  d'affichage  pendant  laquelle  I'adres- 
sage  par  multiplexage  temporel  des  pixels  se  pro- 

is  duit  suivant  la  premiere  direction  de  sequence 
comprend  la  periode  d'affichage  immediatement 
suivante. 

3.  Procede  selon  la  revendication  1  ou  2,  dans  le- 
20  quel  les  sorties  de  lumiere  d'une  caracteristique 

de  couleur  respective  comprennent  des  sorties 
de  lumiere  rouge,  verte  et  bleue  et  les  pixels  sont 
multiplexes  temporellement  suivant  I'une  des  di- 
rections  de  sequence  af  in  de  produire  les  sorties 

25  de  lumiere  rouge  et  bleue  et  suivant  la  direction 
opposee  af  in  de  produire  la  sortie  de  lumiere  ver- 
te. 

4.  Procede  selon  I'une  quelconque  des  revendica- 
30  tions  precedentes,  dans  lequel  le  reseau 

comprend  une  pluralite  de  rangees  et  de  colon- 
nes  d'elements  de  pixel,  la  premiere  direction  de 
sequence  comprenant  I'adressage  des  elements 
de  haut  en  bas  et  la  seconde  direction  de  sequen- 

35  ce  comprenant  I'adressage  des  elements  de  bas 
en  haut. 

5.  Procede  selon  I'une  quelconque  des  revendica- 
tions  1  a  3,  dans  lequel  le  reseau  comprend  une 

40  pluralite  de  rangees  et  de  colonnes  d'elements 
de  pixel,  la  premiere  direction  de  sequence 
comprenant  I'adressage  des  elements  depuis  un 
premier  cote  du  reseau  jusqu'a  son  cote  oppose 
et  la  seconde  direction  de  sequence  comprenant 

45  I'adressage  des  elements  depuis  son  cote  oppo- 
se  jusqu'a  son  premier  cote. 

6.  Procede  selon  I'une  quelconque  des  revendica- 
tions  1  a  3,  dans  lequel  le  reseau  comprend  une 

so  pluralite  de  rangees  et  de  colonnes  d'elements 
de  pixel,  la  premiere  direction  de  sequence 
comprenant  I'adressage  des  elements  depuis 
une  region  centrale  de  I'affichage  en  direction 
d'un  cote  de  celui-ci  et  la  seconde  direction  de  se- 

55  quence  comprenant  I'adressage  des  elements 
depuis  un  cote  de  I'affichage  en  direction  de  la  re- 
gion  centrale. 

7 
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7.  Procede  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  les  intervalles 
temporels  respectifs  comprennentchacun  sensi- 
blement  un  tiers  d'une  periode  d'affichage. 

5 
8.  Dispositif  d'affichage  (2)  comprenant  :  un  reseau 

(4)  d'elements  de  pixel  etablissables  selective- 
ment  (6)  ;  un  moyen  d'adressage  (22,  24)  pour 
adresser  par  multiplexage  temporel  des  ele- 
ments  de  pixel  (6)  pendant  chacun  d'une  pluralite  10 
d'intervalles  temporels  d'une  periode  d'affichage 
pour  I'affichage  ;  et  un  moyen  d'eclairement  (8, 
10,  12)  poureclairerle  reseau  (4)concurremment 
a  son  adressage  par  multiplexage  temporel,  pour 
produire  pendant  une  periode  d'affichage  une  15 
pluralite  de  sorties  de  lumiere  dont  chacune  pre- 
sents  une  caracteristique  de  couleur  respective 
et  un  intervalle  temporel  respectif  dans  la  periode 
d'affichage,  le  moyen  d'adressage  (22,  24)  etant 
agence  pour  adresser  par  multiplexage  temporel  20 
des  elements  de  pixel  (6)  suivant  une  premiere 
direction  de  sequence  pendant  une  quelconque 
periode  d'affichage  pour  produire  une  sortie  de 
lumiere  d'au  moins  une  caracteristique  de  cou- 
leur  respective  et  pendant  une  periode  d'aff  icha-  25 
ge  qui  suit  ladite  periode  d'affichage,  pour  adres- 
ser  par  multiplexage  temporel  des  elements  de 
pixel  suivant  une  seconde  direction  de  sequence 
af  in  de  produire  une  sortie  de  lumiere  de  ladite  au 
moins  une  caracteristique  de  couleur,  la  seconde  30 
direction  de  sequence  etant  opposee  a  la  premie- 
re  direction  de  sequence. 

9.  Dispositif  selon  la  revendication  8,  dans  lequel 
les  sorties  de  lumiere  comprennent  des  sorties  35 
de  lumiere  rouge,  verte  et  bleue  et  le  moyen 
d'adressage  est  agence  pour  multiplexer  tempo- 
rellement  des  pixels  af  in  de  produire  les  sorties 
de  lumiere  rouge  et  bleue  suivant  I'une  des  direc- 
tions  de  sequence  et  la  sortie  de  lumiere  verte  40 
suivant  la  direction  de  sequence  opposee. 

10.  Dispositif  selon  la  revendication  8  ou  9,  compre- 
nant  en  outre  un  moyen  de  suppression  permet- 
tant  de  supprimer  le  reseau  pendant  chaque  in-  45 
tervalle  temporel  d'une  periode  d'affichage  pour 
ainsi  ne  produire  aucune  sortie  de  lumiere  depuis 
I'affichage  pendant  la  suppression. 
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