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Description 

This  invention  relates  to  an  apparatus  for  gen- 
erating  video  signals  for  producing  an  image  de- 
fined  by  a  plurality  of  pixels  each  having  multiple 
states  including: 

-  a  plurality  of  bit  map  memories  for  storing  a 
plurality  of  data  bits  respectively  representing 
the  states  of  said  pixels; 

-  processing  means  for  simultaneously  reading 
out  of  said  bit  map  memories  a  plurality  of 
data  bits  stored  in  said  bit  map  memories  in 
parallel; 

-  look-up  table  memories  for  converting  digital 
data  into  a  color  word;  and 

-  digital-to-analog  conversion  means  for  con- 
verting  said  color  word  into  said  video  sig- 
nals. 

Broadly  stated,  the  invention  relates  to  image 
generation  systems  employing  video  signals,  and 
more  specifically  to  video  signal  output  systems  for 
generating  high-speed  flicker-free  raster  graphic 
images.  The  video  signal  output  system  of  the 
present  invention  improves  the  achievable  pixel 
frequency  rate  of  raster  graphics  processing  equip- 
ment  and  therefore  is  particularly  adapted  for  use 
in  raster  image  generator  systems  where  high  pixel 
frequency  rates  are  desirable. 

Most  image  display  applications  employing  vid- 
eo  signals  require  flicker-free  display  of  large  im- 
ages,  particularly  those  for  air  defense  and  air 
traffic  control.  More  generally,  high  performance 
CAD  (computer-aided  design)  systems  demand 
greater  processing  speeds.  Currently,  the  objec- 
tives  for  many  of  these  applications  are  formalized 
as  flicker-free  images  of  2048  by  2048  picture 
elements  ("pixels"). 

Examples  of  existing  raster  graphics  systems 
are  Hughes  Aircraft  Company's  HMD-8000,  HDP- 
4000,  and  CDITEG,  Motorola's  8250  and  Ramtek's 
9465.  Most  existing  state  of  the  art  systems  are 
targeted  at  supporting  1280  by  1024  displays  with 
a  60  Hz,  non-interlaced,  refresh  rate.  To  provide 
such  a  display  requires  a  pixel  rate  of  about  110 
MHz. 

Such  systems  generally  include  an  array  of  bit 
map  memories  (BMM),  each  of  which  includes  a 
representation  of  an  image  which  can  be  sent  to  a 
monitor  to  be  displayed.  Each  resolvable  point  or 
pixel  of  the  monitor  is  mapped  to  an  address  in 
each  BMM,  and  each  such  address  contains  a 
digitally  encoded  representation  of  the  color  and 
intensity  to  be  displayed  at  the  corresponding 
pixel.  A  video  multiplexer  is  used  to  select  which  of 
the  BMMs  determines  the  display  at  any  given 
time.  A  color  look-up  table  translates  the  selected 
raster  data  stream  into  the  proper  color  codes  for 
use  by  the  display  monitor. 

In  the  above-mentioned  raster  graphics  sys- 
tems  the  output  of  the  BMM  array  is  immediately 
converted  to  a  serial  bit  data  stream  at  the  pixel 
rate.  All  further  processing  including  video  mul- 

5  tiplexing  and  color  look-up  is  then  performed  at  the 
pixel  rate.  This  approach  limits  the  achievable  pixel 
rate  to  a  little  more  than  100  MHz  due  to  device 
speed  limitations. 

To  achieve  raster  display  systems  capable  of 
io  supporting  flicker  free  refresh  of  displays  with  up  to 

2048  by  2048  resolution  requires  pixel  rates  as 
high  as  400  MHz.  Such  speeds  exceed  the  perfor- 
mance  limitations  of  most  available  processing  de- 
vices  such  as  video  multiplexers  and  color  look-up 

75  tables.  Even  as  technological  progress  provides 
faster  electronic  devices,  application  demands  are 
expected  to  outstrip  such  improvements  in  the 
foreseeable  future. 

Thus,  there  is  a  need  in  the  art  for  a  new 
20  system  architecture  to  take  advantage  of  the  capa- 

bilities  of  the  present  and  future  devices  to  permit 
large  flicker-free  images.  In  particular,  such  an  ar- 
chitecture  is  needed  to  provide  effective  pixel  rates 
as  high  as  400  MHz  using  available  devices. 

25  One  prior  art  approach  of  the  kind  discussed  at 
the  outset,  intended  to  enhance  the  resolution  of  an 
image  without  the  need  for  faster  components  such 
as  the  look-up  tables,  is  disclosed  in  US-A- 
4,727,423.  The  video  data  processing  circuit  ac- 

30  cording  to  this  document  employs  (at  least)  two 
parallel-to-serial  converters  per  video  RAM.  The 
odd-numbered  bits  of  a  parallel  data  word  read  out 
of  the  video  RAM  are  supplied  to  the  first  parallel- 
to-serial  converter,  and  the  even-numbered  bits  are 

35  supplied  to  the  other  parallel-to-serial  converter. 
The  two  parallel-to-serial  converters  operate  at  half 
the  pixel  frequency  and  provide  data  input  for  two 
look-up  tables,  whereby  the  outputs  of  the  look-up 
tables  are  fed  to  a  2:1  selector,  which  in  turn 

40  enhances  operating  speed  to  the  pixel  frequency. 
According  to  the  present  invention,  an  appara- 

tus  for  generating  video  signals  of  the  kind  dis- 
cussed  above  is  characterized  by  the  following 
features: 

45  -  A  multiplicity  of  bit  map  memory  output  mul- 
tiplexers  receiving  said  plurality  of  parallel 
data  bits  and  operating  in  time  division  mul- 
tiplex  mode  at  a  frequency  lower  than  the 
final  pixel  frequency,  wherein  the  output  of 

50  said  bit  map  memory  output  multiplexers  is  a 
plurality  of  multiplexed  nibbles  each  including 
a  number  of  parallel  bits  lower  than  the  num- 
ber  of  said  parallel  data  bits; 
-  wherein  said  nibbles  are  fed  to  said  look- 

55  up  table  memories  such  that  each  look-up 
table  memory  receives  one  bit  of  each 
nibble; 
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-  a  multiplicity  of  video  output  multiplexers, 
wherein  the  number  of  video  output  mul- 
tiplexers  corresponds  to  the  number  of  bits  in 
said  color  word  and  each  video  output  mul- 
tiplexer  receives  one  bit  from  each  of  said 
look-up  table  memories, 
-  wherein  the  outputs  of  said  video  output 

multiplexers  are  connected  with  said  digi- 
tal-to-analog  conversion  means,  and 

-  a  multiplicity  of  video  multiplexers  intercon- 
nected  between  said  bit  map  memory  output 
multiplexers  and  said  look-up  table  memo- 
ries. 

In  a  preferred  embodiment,  a  four-pixel  wide 
data  path  is  maintained  from  the  BMM  array  output 
until  the  data  is  processed  by  digital-to-analog  con- 
verters  (DACs).  The  output  of  each  BMM  plane  is 
converted  to  a  four-pixel  wide  path  running  at  i  of 
the  pixel  display  rate.  From  this  point,  the  data 
from  each  BMM  plane  is  sent  to  a  video  mul- 
tiplexer  via  a  video  bus.  Color  look-up  tables  are 
programmed  by  a  host  processor  to  select  the 
appropriate  color  codes  for  display.  Data  is  input  to 
each  of  four  color  look-up  tables  respectively  asso- 
ciated  with  the  four  pixels  of  data  being  processed 
in  parallel.  Color  codes  are  read  as  digital  data 
from  the  four  color  look-up  tables,  and  the  color 
code  data  is  then  multiplexed  up  to  the  pixel  rate 
and  fed  into  the  inputs  of  the  DAC  to  drive  a 
display  device  such  as  a  CRT  monitor. 

By  processing  four  pixels  in  parallel,  pixel  rates 
as  high  as  400  MHz  can  be  achieved.  This  permits 
a  flicker-free  2048  by  2048  pixel  color  display.  With 
greater  parallelism,  greater  dimensions  can  be  ac- 
commodated. 

Thus,  higher  speed  flicker-free  images  are  pro- 
vided  by  maintaining  parallel  digital  pixel  process- 
ing  through  the  output  of  the  look-up  table,  and 
only  at  a  final  output  stage  converting  to  an  analog 
serial  bit  stream.  The  effective  pixel  rate  is  then 
approximately  the  number  of  parallel  channels 
times  the  rate  permitted  by  the  individual  devices. 

In  the  accompanying  drawings: 
Figures  1A  and  1B,  taken  together,  form  a  block 
diagram  of  the  apparatus  for  generating  video 
signals  which  forms  the  preferred  embodiment 
of  the  present  invention. 
Figure  2  is  a  diagrammatic  view  of  an  N  x  M  bit 
map  memory  array  employed  in  the  apparatus 
of  Figure  1  . 

Referring  to  Figure  1  ,  an  apparatus  for  generat- 
ing  video  signals  is  illustrated,  which  may  be  em- 
ployed  to  provide  a  raster  image  display  for  a 
graphics  console  or  the  like.  The  video  signal  gen- 
erator  employs  a  conventional  host  processor  sub- 
system  11  which  includes  a  display  processor  12, 
a  bulk  memory  14,  a  graphics  processor  16,  all  of 
which  are  conventional  and  well  known  in  the  art. 

The  video  signal  generator  also  utilizes  a  standard 
display  controller  system  18  typically  consisting  of 
a  standard  synchronization  module  15  which  gen- 
erates  video  synchronization  signals  in  response  to 

5  timing  signals,  a  conventional  cursor  logic  control- 
ler  17  and  a  standard  viewport  logic  controller  19. 
The  video  signal  generator  also  includes  a  display 
generator  subsystem  20  which  includes  a  symbol 
cogenerator  21,  a  conventional  vector/conic 

io  cogenerator  23,  a  standard  memory  interface  unit 
(MIU)  25,  and  a  conventional  area-fill  cogenerator 
27. 

The  display  generator  subsystem  20  generates 
image  data  to  be  displayed  on  the  screen  58  and 

is  outputs  onto  the  image  bus  22,  a  standard 
data/address/command  bus  structure,  including  a 
sixty-four  bit  signal  containing  address  information 
of  the  locations  in  the  bit  map  memories  36  that 
the  image  data  is  to  be  written  into  and  also 

20  containing  color  information  pertaining  to  the  data 
to  be  displayed.  The  image  bus  22,  which  reads  or 
writes  in  one  bus  cycle,  a  sixty  four  bit  word 
interfaces  the  display  generator  subsystem  20  with 
the  refresh  memory  subsystem  24.  The  refresh 

25  memory  subsystem  24  is  comprised  of  a  plurality 
of  standard  bit  map  memory  (BMM)  control  arrays 
34,  a  plurality  of  bit  map  memory  arrays  36,  and  a 
plurality  of  bit  map  memory  output  multiplexers  38. 
The  memory  controls'  34  main  function  is  to  inter- 

30  face  the  refresh  memory  subsystem  24  with  the 
image  bus  22  and  the  video  refresh  address  bus 
32.  In  addition,  the  memory  controls  34  perform  all 
of  the  read,  write,  clear,  and  data  transfer  oper- 
ations  based  upon  the  commands  it  receives  from 

35  the  image  buses  22  and  the  video  refresh  bus  32. 
The  memory  controls  34  receive  from  the  im- 

age  bus  22  the  addresses  of  the  BMM  arrays  36 
where  the  image  data  is  to  be  mapped.  The  mem- 
ory  controls  34  transmits  an  address  signal  35, 

40  defining  the  bit  map  memory  array  36  to  be  ad- 
dressed  and  the  pixel  to  be  addressed,  to  the  bit 
map  memory  arrays  36.  The  bit  map  memory 
arrays  36  addresses  correspond  to  addresses  of 
the  pixels  on  the  monitor  screen  58.  The  address 

45  signal  35  received  is  in  the  format  of  1  x  16  block 
of  pixels  along  one  horizontal  raster  line  or  a  4  x  4 
block  of  pixels.  In  the  illustrated  embodiment,  there 
are  ten  BMM  arrays  36  arranged  and  operated  in 
parallel  with  each  other.  The  arrays  36  are  also 

50  referred  to  as  bit  map  memory  planes.  The  number 
of  memory  planes  36  employed  in  a  raster  graph- 
ics  system  is  dependent  upon  the  color  intensity 
desired.  With  ten  memory  planes  36,  each  pixel 
ultimately  has  ten  bits  defining  its  color  intensity 

55  where  one  bit  is  associated  with  each  memory 
plane  36. 

Referring  now  also  to  Figure  2,  each  of  the  bit 
map  memory  arrays  36  is  a  N  x  M  array.  Since  a 
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typical  monitor  screen  58  requires  2K  x  2K  of 
memory,  each  bit  map  memory  array  36  has 
enough  storage  space  to  store  two  screens  worth 
of  data.  Hence,  each  of  the  arrays  36  may  be 
defined  as  one  memory  plane  of  2K  x  4K  or  two 
pseudo  planes  37,  39  each  having  a  size  of  up  to 
2K  x  2K  of  storage  locations.  Initially,  the  bit  map 
memory  address  signal  35  carrying  image  data,  is 
read  line  by  line  into  the  lower  plane  39  and  once 
the  array  39  is  filled,  the  image  data  is  ready  to  be 
displayed  on  the  screen  58.  The  array  39  is  tog- 
gled  so  that  the  array  data  (video  refresh  address 
bus  32),  in  digital  form  ,  is  read  out  of  the  lower 
array  39  sixteen  bits  in  parallel  (see  ref.  no.  32). 
Since  one  bit  represents  one  pixel,  the  sixteen  bits 
respectively  represent  sixteen  pixels  along  one  ras- 
ter  line.  Data  is  read  out  of  the  array  36  sixteen 
pixels  at  a  time  from  each  memory  plane.  While 
the  data  is  being  read  out  of  array  39,  the  next 
screen  is  being  formed  in  the  upper  plane  37. 
When  the  plane  37  is  formed,  the  data  stored  in 
the  array  37  is  read  out  sixteen  pixels  in  parallel  on 
parallel  lines  (video  refresh  address  bus  32),  while 
new  image  data  is  being  formed  simultaneously  in 
the  lower  plane  39  such  that  the  image 
form/display  process  flips  up  back  and  forth  be- 
tween  images  being  formed  in  the  upper  plane  37 
and  the  lower  plane  39. 

The  ten,  sixteen  bit  array  data  words  (video 
refresh  address  bus  32)  are  input  to  the  bit  map 
memory  output  multiplexers  (MOM)  38  which  inter- 
face  the  bit  map  memory  arrays  (planes)  36  with 
the  video  bus  27.  Ten  MOM's  38  are  provided 
since  there  is  one  MOM  38  associated  with  each 
memory  plane  36.  The  MOM  38  receives  the  six- 
teen  parallel  bit  array  data  word  32  operating  at 
TTL  level,  and  time  division  multiplexes,  in  four 
consecutive  clockings,  each  group  of  sixteen  bits 
(video  refresh  address  bus  32)  into  four  consecu- 
tive  four-bit  nibbles  26  operating  at  ECL  level.  At 
each  clocking,  the  MOM  38  outputs  four  bits  in 
parallel,  where  the  four  parallel  bits  define  the  four- 
bit  nibbles  26.  Each  four-bit  nibble  26  represents 
the  color  intensity  of  four  of  the  sixteen  pixels,  one 
bit  representing  one  pixel,  and  each  four-bit  nibble 
26  represents  four  of  the  sixteen  pixels.  The  nib- 
bles  26  operate  at  one-fourth  of  the  final  pixel 
frequency  rate  because  instead  of  processing  one 
sixteen  serial  bit  word  output  from  the  bit  map 
memory  array,  a  nibble  of  one-fourth  the  length  is 
processed  in  one-fourth  the  time. 

After  four  consecutive  clockings,  a  new  sixteen 
bit  array  data  word  (video  refresh  address  bus  32) 
is  read  out  of  the  bit  map  memory  array  36  and  is 
multiplexed  by  the  MOM  38.  Since  there  are  ten 
MOMs  38,  one  for  each  memory  plane  36,  a  total 
of  ten  four-bit  signals  are  output  from  the  MOM  38 
simultaneously,  during  one  clocking,  and  carried 

over  the  video  bus  27. 
The  video  bus  27  interfaces  the  MOM's  38  with 

the  video  data  system  28.  The  video  data  system 
28  is  comprised  of  conventional  video  multiplexers 

5  (video  MUX)  401  conventional  color  look-up  tables 
(CLUT)  46,  video  output  multiplexers  (VOM)  50, 
and  conventional  digital  to  analog  converters  (DAC) 
54.  For  each  pixel  that  is  processed  in  parallel, 
there  is  one  video  MUX  40.  Since  the  illustrative 

io  embodiment  processes  four  pixels  in  parallel,  at 
any  given  time,  there  are  four  video  MUX's  40.  The 
video  MUX's  40  are  arranged  and  operated  in 
parallel. 

Each  of  the  four  bits  in  the  four-bit  nibble  26 
is  serves  as  an  input  into  one  of  the  four  video  MUX's 

40  such  that  each  video  MUX  40  receives  one  bit 
of  data  that  was  output  from  each  of  the  MOM's 
38.  But  video  MUX  40  is  capable  of  receiving  input 
from  up  to  twenty  memory  planes  and  it  is  capable 

20  of  outputting  data  for  ten  memory  planes.  Hence, 
the  function  of  the  video  MUX  40  is  to  select  which 
data  input  is  to  be  output. 

The  video  MUX  40  receives  commands  from 
the  display  processor  12,  instructing  it  on  which  of 

25  the  ten  bit  map  memory  planes  36  will  be  dis- 
played.  The  video  MUX  40  outputs  a  ten  parallel  bit 
color  intensity  code  44,  wherein  the  number  of  bits 
in  the  color  code  is  dependent  upon  the  number  of 
memory  planes  that  will  be  displayed.  Since  the 

30  illustrated  system  displays  data  from  ten  memory 
planes  36,  the  color  intensity  code  44  is  a  ten-bit 
code.  The  ten-bit  color  intensity  code  44  defines 
the  color  of  a  pixel  because  each  of  the  ten  bits 
represent  the  color  intensity  of  one  pixel  on  all  ten 

35  planes  36. 
There  is  one  CLUT  46  for  each  video  MUX  40 

and  since  the  system  only  employs  ten  memory 
planes  36,  there  is  a  one  for  one  mapping  between 
the  video  MUX  40  and  the  CLUT  46.  The  CLUT  46 

40  provides  color  information  about  the  pixel  location 
to  be  displayed  on  the  screen  58.  Each  CLUT  46  is 
1K  x  16K  and  the  CLUT  46  operates  simulta- 
neously  in  parallel,  each  table  operating  on  one 
pixel  of  data.  At  each  address  location  in  the  CLUT 

45  46  a  fifteen-bit  color  word  is  stored.  The  CLUT  46 
outputs  the  fifteen-bit  color  word,  fifteen-bits  in 
parallel  48  and  the  color  word  48  is  input  into  the 
video  output  MUX  (VOM)  50.  There  are  fifteen 
VOM's  50,  there  being  one  VOM  50  corresponding 

50  to  each  bit  in  the  fifteen  bit  color  word  48.  The 
VOMs  50  operate  in  parallel  and  each  VOM  50 
receives  one  color  bit  from  each  of  the  four  fifteen- 
bit  color  words  48.  Hence,  each  VOM  50  receives 
as  input  a  total  of  four  parallel  bits  49.  The  VOM  50 

55  functions  to  perform  a  four-to-one  time  division 
multiplexing  on  the  four-bit  input  word  49  and  out- 
puts  one  one-bit  word,  at  its  final  pixel  frequency  of 
approximately  400  MHz.  The  fifteen  one-bit  output 
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52  from  the  fifteen  video  output  MUX's  50  forms 
the  final  color  intensity  word  for  one  pixel  on  the 
monitor  screen  58. 

The  VOM  50  has  an  internal  clock  and  in  order 
to  process  the  original  sixteen-bit  word  32  four 
successive  clockings  are  required.  At  each  cloc- 
king,  the  fifteen  VOMS  50  which  output  one  bit, 
cumulatively  generate  a  new  fifteen-bit  color  inten- 
sity  word,  representing  the  color  of  one  particular 
pixel. 

The  final  color  intensity  word  52  is  further 
arranged  into  three  five-bit  words,  each  five-bit 
word  being  designated  for  each  of  the  three  digital 
to  analog  converters  54:  a  red  DAC,  a  green  DAC, 
and  a  blue  DAC.  The  digital  to  analog  convertors 
54  convert  the  fifteen-bit  digital  color  intensity  code 
52  into  a  red,  green,  blue,  analog  signal  56.  The 
analog  signal  56  enters  a  conventional  monitor 
interface  57  which  coordinates  and  synchronizes 
the  signal  57  so  that  it  can  be  displayed  on  the 
monitor  screen  58. 

The  display  monitor  screen  58  is  updated  at 
periodic  intervals  every  time  the  display  controller 
system  18  issues  a  refresh  signal  60.  The  viewport 
logic  19  which  is  under  the  control  of  the  sync 
generator  generates  the  display  refresh  addresses 
and  signals  60.  The  display  refresh  addresses  and 
signals  60  are  sent  to  the  memory  controls  34 
which  perform  the  BMM  read  cycles.  When  a  re- 
fresh  signal  is  received,  a  new  set  of  sixteen  pixels, 
in  the  bit  map  memory  array  36,  is  read  out  and 
processed  in  parallel  through  the  output  of  the 
color  look-up  tables  46  and  only  at  the  final  output 
stage  of  the  VOMS  50  will  the  parallel  processing 
cease  and  the  signals  converted  to  an  analog  serial 
bit  stream  at  the  final  pixel  frequency  rate. 

Claims 

1.  Apparatus  for  generating  video  signals  for  pro- 
ducing  an  image  defined  by  a  plurality  of  pix- 
els  each  having  multiple  states  including: 

-  a  plurality  of  bit  map  memories  (36)  for 
storing  a  plurality  of  data  bits  respec- 
tively  representing  the  states  of  said  pix- 
els; 

-  processing  means  for  simultaneously 
reading  out  of  said  bit  map  memories 
(36)  a  plurality  of  data  bits  stored  in  said 
bit  map  memories  (36)  in  parallel;  and 

-  look-up  table  memories  (46)  for  convert- 
ing  digital  data  into  a  color  word  (48); 

-  digital-to-analog  conversion  means  (54) 
for  converting  said  color  word  (48)  into 
said  video  signals; 

characterized  by 
-  a  multiplicity  of  bit  map  memory  output 

multiplexers  (38)  receiving  said  plurality 

of  parallel  data  bits  and  operating  in  time 
division  multiplex  mode  at  a  frequency 
lower  than  the  final  pixel  frequency, 
wherein  the  output  of  said  bit  map  mem- 

5  ory  output  multiplexers  (38)  is  a  plurality 
of  multiplexed  nibbles  (26)  each  includ- 
ing  a  number  of  parallel  bits  lower  than 
the  number  of  said  parallel  data  bits; 
-  wherein  said  nibbles  (26)  are  fed  to 

io  said  look-up  table  memories  (46)  such 
that  each  look-up  table  memory  (46) 
receives  one  bit  of  each  nibble  (26); 

-  a  multiplicity  of  video  output  multiplexers 
(50),  wherein  the  number  of  video  output 

is  multiplexers  (50)  corresponds  to  the 
number  of  bits  in  said  color  word  (48) 
and  each  video  output  multiplexer  (50) 
receives  one  bit  from  each  of  said  look- 
up  table  memories  (46), 

20  -  wherein  the  outputs  of  said  video  out- 
put  multiplexers  (50)  are  connected 
with  said  digital-to-analog  conversion 
means  (54),  and 

-  a  multiplicity  of  video  multiplexers  (40) 
25  interconnected  between  said  bit  map 

memory  output  multiplexers  (38)  and 
said  look-up  table  memories  (46). 

2.  Apparatus  according  to  claim  1,  characterized 
30  in  that  said  bit  map  memories  (36)  store  said 

data  bits  in  locations  spatially  corresponding  to 
the  locations  of  said  pixels  in  said  image. 

3.  Apparatus  according  to  claim  1  or  2,  character- 
35  ized  in  that  at  least  one  of  said  bit  map  memo- 

ries  (36)  has  enough  storage  space  to  store 
two  screens  of  data  corresponding  to  two 
pseudo  planes  (37,  39),  wherein  data  is  written 
into  the  first  pseudo  plane  (37)  while  data  is 

40  read  out  of  the  second  pseudo  plane  (39). 

4.  Apparatus  according  to  any  of  the  preceding 
claims,  characterized  in  that  said  bit  map 
memory  output  multiplexers  (38)  receive  said 

45  data  bits  at  TTL  level  and  output  said  nibbles 
(26)  at  ECL  level. 

Patentanspruche 

50  1.  Vorrichtung  zum  Generieren  von  Videosignalen 
zur  Erzeugung  eines  Bildes,  das  durch  ehe 
Vielzahl  von  Pixeln  mit  jeweils  mehreren  Zu- 
standen  definiert  ist,  mit: 

-  einer  Vielzahl  von  Bitkartenspeichern  (36) 
55  zum  Speichern  von  einer  Vielzahl  von 

Datenbits,  die  jeweils  die  Zustande  der 
Pixel  reprasentieren, 

5 
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-  Verarbeitungsmitteln,  um  gleichzeitig  aus 
den  Bitkartenspeichern  (36)  eine  Vielzahl 
von  Datenbits  auszulesen,  die  parallel  in 
den  Bitkartenspeichern  (36)  gespeichert 
sind, 

-  Tabellenspeichern  (46)  zum  Konvertieren 
von  digitalen  Daten  in  ein  Farbwort  (48), 
und 

-  Digital-Analog-Konvertermitteln  (54)  zum 
Konvertieren  des  Farbwortes  (48)  in  die 
Videosignale, 

gekennzeichnet  durch 
-  eine  Vielfalt  an  die  Vielzahl  von  paralle- 

len  Datenbits  empfangenden  und  im 
Zeitmultiplexverfahren  bei  einer  Fre- 
quenz  unterhalb  von  der  endgultigen  Pi- 
xelfrequenz  arbeitenden  Ausgangsmulti- 
plexern  (38)  der  Bitkartenspeicher,  wobei 
die  Ausgabe  der  Ausgangsmultiplexer 
(38)  der  Bitkartenspeicher  eine  Vielzahl 
von  gemultiplexten  Bitgruppen  (26)  ist, 
die  jeweils  eine  Anzahl  von  parallelen 
Bits  umfassen,  die  geringer  ist  als  die 
Anzahl  der  parallelen  Datenbits, 
-  wobei  die  Bitgruppen  (26)  so  in  die 

Tabellenspeicher  (46)  eingegeben 
werden,  dal3  jeder  Tabellenspeicher 
(46)  ein  Bit  einer  jeden  Bitgruppe  (26) 
empfangt, 

-  eine  Vielfalt  an  Videoausgangsmultiple- 
xern  (50),  wobei  die  Anzahl  der  Video- 
ausgangsmultiplexer  (50)  der  Anzahl  an 
Bits  in  dem  Farbwort  (48)  entspricht  und 
jeder  Videoausgangsmultiplexer  (50)  ein 
Bit  von  jedem  der  Tabellenspeicher  (46) 
empfangt, 
-  wobei  die  Ausgange  der  Videoaus- 

gangsmultiplexer  (50)  mit  den  Digital- 
Analog-Konvertern  (54)  verbunden 
sind,  und 

-  eine  Vielzahl  an  Videomultiplexern  (40), 
die  zwischen  die  Ausgangsmultiplexer 
(38)  der  Bitkartenspeicher  und  die  Tabel- 
lenspeicher  (46)  geschaltet  sind. 

2.  Vorrichtung  nach  Anspruch  1  ,  dadurch  gekenn- 
zeichnet,  dal3  die  Bitkartenspeicher  (36)  die 
Datenbits  an  Stellen  speichern,  die  raumlich 
den  Stellen  der  Pixel  in  dem  Bild  entsprechen. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dal3  wenigstens  einer  der  Bit- 
kartenspeicher  (36)  genugend  Speicherplatz 
aufweist,  um  zwei  Datenraster  zu  speichern, 
die  zwei  Pseudo-Ebenen  (37,  39)  entsprechen, 
wobei  Daten  in  die  erste  Pseudo-Ebene  (37) 
geschrieben  werden,  wahrend  Daten  aus  der 
zweiten  Pseudo-Ebene  (39)  ausgelesen  wer- 

den. 

4.  Vorrichtung  nach  einem  der  vorhergehenden 
Anspruche,  dadurch  gekennzeichnet,  dal3  die 
Ausgangsmultiplexer  (38)  der  Bitkartenspeicher 
die  Datenbits  in  TTL-Pegel  empfangen  und  die 
Bitgruppen  (26)  mit  ECL-Pegel  ausgeben. 

Revendicatlons 
10 

1.  Appareil  pour  generer  des  signaux  video  pour 
produire  une  image  definie  par  un  ensemble 
de  pixels  ayant  chacun  des  etats  multiples, 
comprenant  : 

is  -  un  ensemble  de  memoires  a  grille  de 
points  (36)  pour  enregistrer  un  ensemble 
de  bits  de  donnees  representant  respec- 
tivement  les  etats  des  pixels; 

-  des  moyens  de  traitement  pour  lire  si- 
20  multanement  dans  les  memoires  a  grille 

de  points  (36)  un  ensemble  de  bits  de 
donnees  qui  sont  enregistres  dans  ces 
memoires  a  grille  de  points  (36),  en  pa- 
rallel;  et 

25  -  des  memoires  de  table  (46)  pour  conver- 
ts  des  donnees  numeriques  en  un  mot 
de  couleur  (48); 

-  des  moyens  de  conversion  numerique- 
analogique  (54),  pour  convertir  le  mot  de 

30  couleur  (48)  en  signaux  video; 
caracterise  par 

-  un  ensemble  de  multiplexeurs  de  sortie 
de  memoires  a  grille  de  points  (38),  re- 
cevant  I'ensemble  de  bits  de  donnees 

35  paralleles  et  fonctionnant  dans  un  mode 
de  multiplex  temporel,  a  une  frequence 
inferieure  a  la  frequence  de  pixel  finale, 
dans  lequel  le  signal  de  sortie  des  multi- 
plexeurs  de  sortie  de  memoires  a  grille 

40  de  points  (38)  est  constitue  par  un  en- 
semble  de  groupes  de  bits  multiplexes 
(26),  comprenant  chacun  un  nombre  de 
bits  paralleles  inferieur  au  nombre  des 
bits  de  donnees  paralleles; 

45  -  dans  lequel  les  groupes  de  bits  (26) 
sont  appliques  aux  memoires  de  table 
(46),  de  fagon  que  chaque  memoire 
de  table  (46)  regoive  un  bit  de  chaque 
groupe  de  bits  (26); 

50  -  un  ensemble  de  multiplexeurs  de  sortie 
video  (50),  dans  lequel  le  nombre  de 
multiplexeurs  de  sortie  video  (50)  corres- 
pond  au  nombre  de  bits  du  mot  de  cou- 
leur  (48),  et  chaque  multiplexeur  de  sor- 

55  tie  video  (50)  regoit  un  bit  a  partir  de 
chacune  des  memoires  de  table  (46), 
-  dans  lequel  les  sorties  des  multi- 

plexeurs  de  sortie  video  (50)  sont 

6 
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connectees  aux  moyens  de  conver- 
sion  numerique-analogique  (54),  et 

-  un  ensemble  de  multiplexeurs  video  (40) 
interconnected  entre  les  multiplexeurs  de 
sortie  de  memoires  a  grille  de  points  (38)  5 
et  les  memoires  de  table  (46). 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  les  memoires  a  grille  de  points  (36) 
contiennent  des  bits  de  donnees  dans  des  10 
positions  qui  correspondent  au  point  de  vue 
spatial  aux  positions  des  pixels  dans  I'image. 

3.  Appareil  selon  la  revendication  1  ou  2,  caracte- 
rise  en  ce  que  I'une  au  moins  des  memoires  a  is 
grille  de  points  (36)  a  un  espace  de  memoire 
suffisant  pour  enregistrer  deux  ecrans  de  don- 
nees  correspondant  a  deux  pseudo-plans  (37, 
39),  dans  lequel  des  donnees  sont  ecrites  dans 
le  premier  pseudo-plan  (37)  pendant  que  des  20 
donnees  sont  lues  dans  le  second  pseudo-plan 
(39). 

4.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  en  ce  que  les  25 
multiplexeurs  de  sortie  de  memoires  a  grille 
de  points  (38)  regoivent  les  bits  de  donnees  a 
des  niveaux  TTL,  et  ils  emettent  les  groupes 
de  bits  (26)  a  des  niveaux  ECL. 
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