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Description 

Technical  Field 

This  invention  relates  to  multifaceted  mirror  laser 
printing  systems.  More  particularly,  this  invention  re- 
lates  to  reducing  the  average  data  rate  used  in  such 
a  system  in  an  uncomplicated  and  cost  effective  man- 
ner. 

Background  Art 

The  Minnesota  Mining  &  Manufacturing  Compa- 
ny  P831  Laser  Imager,  which  is  described  in  U.  S.  Pa- 
tent  4,583,  128,  is  an  example  of  a  polygon  based  mir- 
ror  laser  printing  system.  Such  systems  create  a  hard 
copy  of  an  image  by  exposing  a  photosensitive  me- 
dium  to  a  laser  beam,  the  intensity  of  which  is  deter- 
mined  by  digital  data  which  is  input  to  the  printing  sys- 
tem  from  a  host  device  at  an  input  digital  data  rate. 
The  image  is  created  by  exposing  the  photosensitive 
medium,  in  a  pixel-by-pixel  (point-by-point)  manner, 
to  the  laser  beam  which  is  modulated  in  intensity  ac- 
cording  to  the  input  digital  data.  The  input  digital  data 
causes  the  intensity  of  the  beam  to  be  modulated  at 
each  pixel  (point)  as  it  is  scanned  across  the  photo- 
sensitive  medium  in  a  raster  fashion.  The  photosen- 
sitive  medium  is  moved  in  a  longitudinal  direction 
while  the  beam  is  being  scanned  in  a  transverse  di- 
rection.  Each  time  the  beam  is  scanned  across  the 
medium  it  produces  a  scan  line.  The  image  to  be  print- 
ed  is  comprised  of  multiple  (nominally  300)  (125/cm) 
scan  lines  per  inch  in  the  longitudinal  direction  and 
multiple  (nominally  300)  (125/cm)  pixels  per  inch  in 
the  transverse  direction. 

Generally,  to  achieve  the  highest  quality  output 
imaging,  the  entire  digital  image  must  be  printed  with- 
out  stopping.  Therefore,  it  is  desirable  to  transport  the 
photosensitive  medium  in  the  longitudinal  direction  in 
a  smooth,  continuous  manner  rather  than  in  an  incre- 
mental,  step  type  of  manner.  With  continuous  trans- 
port,  the  medium  is  not  stopped  once  printing  has  be- 
gun.  The  digital  data,  therefore,  must  be  supplied  to 
the  laser  printer  by  the  host  device  fast  enough  so  that 
there  is  no  loss  of  image  quality  due  to  loss  of  syn- 
chronization  between  the  input  digital  data  rate  from 
the  host  device  and  the  data  rate  requirements  of  the 
laser  printer.  The  speed  at  which  the  host  device  must 
transfer  digital  data  to  the  printer  is  determined  by  the 
product  of  the  number  of  pixels  per  line  and  the  num- 
ber  of  lines  printed  per  second. 

For  a  high  speed  laser  printer,  it  is  very  common 
that  the  necessary  output  speed  exceeds  the  highest 
speed  at  which  the  host  device  can  transfer  digital 
data  to  the  printer.  For  example,  the  P831  Laser  Im- 
ager  requires  data  to  be  transferred  to  the  laser  at  a 
speed  of  approximately  2.5  million  pixels  per  second 
(averaged  over  one  scan  line).  This  value  usually  ex- 

ceeds  the  data  transfer  capabilities  of  a  host  device 
which  typically  may  be  less  than  1  million  pixels  per 
second.  Therefore,  a  problem  which  must  be  ad- 
dressed  is  how  to  match  the  input  data  rate  require- 

5  ments  of  the  laser  printerwith  the  transfer  speed  con- 
straints  of  the  host  device. 

In  the  past,  this  problem  has  been  addressed  by 
the  inclusion  of  a  mass  memory  system  within,  or 
closely  connected  to,  the  laser  printer.  This  memory 

10  is  loaded  with  the  digital  data,  representing  the  entire 
image  to  be  printed,  from  the  host  device  before  any 
printing  begins.  Therefore,  no  data  transfer  con- 
straints  are  placed  on  the  host  device.  Recent  mem- 
ory  technology  and  design  have  allowed  the  digital 

15  data  stored  in  the  memory  to  be  read  out  at  a  rate 
which  matches  the  data  rate  requirements  of  the  laser 
printer.  For  example,  the  P831  Laser  Imager  employs 
up  to  20  megabytes  of  RAM  which  are  used  to  tem- 
porarily  store  a  page  of  image  data  prior  to  printing. 

20  There  are  several  disadvantages  to  this  approach 
of  matching  the  data  rates.  First,  the  amount  of  digital 
data  required  to  represent  a  complex,  high  resolution, 
digital  image  can  be  very  large  and,  although  magnet- 
ic  disk  memory  can  sometimes  be  used  as  an  alter- 

25  native  to  integrated  circuit  memory,  very  fast  access 
time  is  required.  Due  to  the  size  and  access  time  re- 
quired  of  this  memory,  it  is  very  costly. 

Second,  such  a  system  entails  a  significant  du- 
plication  of  resources.  If  the  host  device  and  the  laser 

30  printer  are  viewed  as  a  complete  system,  the  memory 
which  is  added  to  the  laser  printer  may  be  duplicating 
a  memory  which  already  exists  in  the  host  device. 

Third,  to  guarantee  high  speed  operation  of  such 
a  large  semiconductor  memory,  special  techniques 

35  are  required  in  implementation.  These  techniques  are 
very  complex  and  costly. 

JP-A-59-77406  discloses  a  laser  printer  having  a 
rotating  mirror  for  scanning  a  beam  across  a  record- 
ing  medium.  To  allow  for  a  reduced  printing  speed, 

40  only  alternate  surfaces  of  the  rotary  mirror  are  polish- 
ed.  Hence  the  mirror  of  the  slow  speed  printer  may  be 
rotated  at  the  same  rate  as  the  mirror  of  a  high  speed 
printer.  This  document  is  used  to  form  the  preamble 
of  the  appended  claims. 

45 
Disclosure  of  Invention 

According  to  a  first  aspect  of  the  present  inven- 
tion  there  is  provided  apparatus  for  recording  an  im- 

50  age  on  a  medium  as  a  function  of  digital  pixel  data,  the 
apparatus  comprising  generating  means  for  generat- 
ing  a  radiation  beam  modulated  in  accordance  with 
accumulated  said  pixel  data  and  a  rotating  mirror  for 
reflecting  said  radiation  beam  for  scanning,  said 

55  beam  across  the  medium  in  a  first  direction,  said  mir- 
ror  consisting  of  a  plurality  of  facets,  whereby  not  all 
of  said  plurality  of  facets  are  used  for  scanning  said 
beam  characterised  by:- 

2 



3 EP  0  356  238  B1 4 

all  of  said  plurality  of  facets  of  said  mirror  being 
reflective  whereby  each  facet  is  capable  of  scanning 
the  beam  across  the  medium;  and 

said  apparatus  further  comprising  control 
means  for  inhibiting  said  generating  means  whereby 
a  desired  number  of  non-successive  facets  of  said 
mirror  are  used  for  scanning  said  beam. 

According  to  a  second  aspect  of  the  present  in- 
vention  there  is  provided  a  method  of  recording  an  im- 
age  on  a  medium  by  scanning  a  beam  modulated  in 
accordance  with  accumulated  pixel  data  across  the 
medium  using  non-successive  facets  of  a  rotating 
mirror  having  plural  facets  characterized  by  the  steps 
of:- 

providing  all  of  said  plural  facets  of  said  mirror 
with  reflective  surfaces  whereby  each  facet  is  capa- 
ble  of  scanning  the  beam  across  the  medium,  and 

selectively  inhibiting  the  beam  whereby  a  de- 
sired  number  of  non-successive  facets  of  said  mirror 
are  used  for  scanning  said  beam. 

Thus  there  is  disclosed  an  apparatus  and  method 
for  recording  an  image  on  a  medium,  as  a  function  of 
digital  data  received  at  an  input  aata  rate,  which  does 
not  require  a  mass  memory  to  buffer  data  for  an  entire 
image  in  order  to  accommodate  differences  between 
an  average  data  rate  of  scanning  by  the  laser  printer 
and  an  input  data  rate.  Beam  producing  means  pro- 
duces  a  beam  for  recording  pixels  of  the  image  on  the 
medium.  Modulating  means  is  provided  for  modulat- 
ing  the  intensity  of  the  beam  as  a  function  of  the  input 
digital  data.  The  beam  is  scanned  across  the  medium 
in  a  transverse  direction  using  a  scanning  means. 
The  scanning  means  reflects  the  beam  off  of  a  mul- 
tifaceted  rotating  mirror,  each  facet  of  which  is  capa- 
ble  of  producing  one  scan  of  the  beam  across  the  me- 
dium  at  a  scan  velocity  which  is  proportional  to  the  an- 
gular  velocity  of  the  rotating  mirror.  Beam  controlling 
means  is  used  for  controlling  the  beam  so  that  the 
beam  is  scanned  by  only  one  of  everv  N-facets  of  the 
multifaceted  mirror.  Therefore,  an  average  data  rate 
of  scanning  is  achieved  which  can  be  varied  to  be 
compatible  with  the  input  data  rate  while  maintaining 
the  instantaneous  scan  velocity.  Medium  transport 
means  is  used  for  advancing  the  medium  in  a  longi- 
tudinal  direction  at  a  rate  which  is  controlled  accord- 
ing  to  the  average  data  rate  of  scanning  produced  by 
the  beam  controlling  means. 

Brief  Description  of  Drawings 

Figure  1  shows  a  block  diagram  of  the  system  in 
the  present  invention. 

Figure  2  schematically  shows  the  optics/scanner 
portion  and  the  start  of  scan  (SOS)  detector  of  the 
present  invention. 

Figure  2A  shows  the  beam  impinging  on  the  pho- 
tosensitive  medium. 

Figure  3  shows  a  portion  of  the  control  logic  used 

in  the  laser  printer. 
Figure  4A  and  4B  show  timing  diagrams  which 

compare  the  prior  art  scanneroperation  with  the  pres- 
ent  invention. 

5  Figure  5  is  a  graph  of  measured  DIogE  curves 
from  test  exposures  skipping  no  facets,  as  in  the  prior 
art. 

Figure  6  is  a  graph  of  measured  DIogE  curves 
from  test  exposures  skipping  three  of  every  four  fac- 

10  ets,  as  taught  by  the  present  invention. 

Detailed  Description 

Figure  1  shows  a  block  diagram  of  a  system 
15  which  uses  the  present  invention.  Host  device  10 

transfers  input  data,  which  represents  an  image  to  be 
printed,  to  laser  printer  12.  Control  circuit  14  of  laser 
printer  12  receives  the  input  data  and  uses  it  to  control 
laser  diodes  16,  18  and  20.  Laser  diodes  16,  18  and 

20  20  emit  beams  of  radiation  22,  24  and  26  of  different 
wavelengths.  Control  circuit  14  controls  laser  diodes 
16,  18  and  20  such  that  the  intensity  of  beams  22,  24 
and  26  is  modulated  according  to  the  input  data  which 
is  received  from  host  10. 

25  Beams  22,  24  and  26  are  combined  and  collimat- 
ed  in  optics/scanner  portion  28  of  laser  printer  12  re- 
sulting  in  combined  beam  30.  Beam  30  is  impinged  on 
photosensitive  medium  32  and  is  scanned  by  op- 
tics/scanner  28  across  medium  32  in  the  transverse 

30  direction  shown  by  arrow  34.  Control  circuit  14  uses 
the  input  data  from  host  device  1  0  to  modulate  the  in- 
tensity  of  beams  22,  24  and  26,  which  are  emitted  by 
laser  diodes  16,  18  and  20,  in  such  a  way  that  as 
beam  30  is  scanned  across  medium  32,  the  intensity 

35  of  beam  is  modulated  on  a  pixel-by-pixel  (point-by- 
point)  basis.  This  results  in  a  series  of  spots  (pixels) 
along  the  width  of  medium  32  in  the  direction  indicat- 
ed  by  arrow  34.  This  series  of  spots  is  called  a  scan 
line. 

40  The  speed  at  which  beam  30  is  scanned  across 
medium  32  in  the  transverse  direction  indicated  by  ar- 
row  34  (i.e.  the  instantaneous  scan  velocity),  is  deter- 
mined  by  scan  mirror  drive  36  which  is  controlled  by 
control  circuit  14.  As  beam  30  is  scanned  across  me- 

45  dium  32,  at  the  instantaneous  scan  velocity,  in  the  di- 
rection  shown  by  arrow  34,  transport  38  moves  me- 
dium  32  in  the  longitudinal  direction  indicated  by  ar- 
row  40,  which  is  perpendicular  to  the  transverse  di- 
rection  indicated  by  arrow  34.  By  moving  medium  32 

so  in  the  longitudinal  direction  indicated  by  arrow40and 
by  scanning  beam  30  across  medium  32  in  the  trans- 
verse  direction  indicated  by  arrow  34,  a  series  of  scan 
lines  is  accumulated  on  medium  32  which  combine  to 
create  the  image  to  be  printed  which  was  represented 

55  by  the  input  data  transferred  to  laser  printer  12  by  host 
device  10. 

Start  of  scan  (SOS)  detector  42,  which  will  be  de- 
scribed  in  more  detail  later  in  the  specification,  is  as- 
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sociated  with  optics/scanner  28  to  produce  a  start  of 
scan  (SOS)  signal  which  indicates  that  beam  30  is 
about  to  begin  scanning  across  medium  32.  The  SOS 
signal  is  used  as  a  feedback  signal  for  timing  and  syn- 
chronization  in  control  circuit  14. 

Figures  2  and  2A  show  a  simplified  diagram  of 
optic/scanner  portion  28  of  laser  printer  12.  This  is 
similar  to  the  assembly  shown  in  U.  S.  Patent  Appli- 
cation  Serial  No.  06/736,252,  which  is  owned  by  the 
assignee  of  the  present  application.  Optical  elements 
44  and  46  are  used  to  collimate,  shape  and  bring 
beams  22,  24  and  26  into  coincident  paths.  Optical 
element  44  combines  beams  22  and  24  into  a  coinci- 
dent,  two-component  beam  48,  while  optical  element 
46  combines  beams  26  and  48  to  produce  a  coinci- 
dent,  three-component  beam  30.  Beam  30  is  directed 
onto  the  face  of  multifaceted,  rotating,  polygonal  mir- 
ror  50,  which  is  rotating  in  the  direction  indicated  by 
arrow  52.  Each  facet  of  rotating  mirror  50  is  capable 
of  reflecting  beam  30  and  creating  reflected  beam  30' 
which  travels  through  scan  linearizing  lens  54,  descri- 
bed  in  detail  in  U.S.  Patent  Application  Serial  No. 
06/736,252,  and  is  focused  thereby  on  medium  32  af- 
ter  being  reflected  by  reflecting  element  56.  Each  fac- 
et  of  rotating  mirror  50  effectively  sweeps  reflected 
beam  30'  in  the  transverse  direction  in  response  to 
the  rotation  of  rotating  mirror  50  as  shown  by  arrow 
58. 

As  each  facet  of  rotating  mirror  50  begins  to 
sweep  reflected  beam  30',  beam  30'  is  directed  along 
the  path  indicated  by  dashed  line  60  onto  SOS  detec- 
tor  42.  SOS  detector  42,  which  is  preferably  a  photo- 
detector,  then  emits  the  SOS  signal,  which  indicates 
that  a  scan  line  is  about  to  begin.  The  SOS  signal  is 
used  in  control  circuit  14  and  will  be  described  in 
greater  detail  later. 

The  sweeping  motion  caused  by  beam  30  being 
reflected  off  of  a  facet  of  rotating  mirror  50  produces 
a  circular  focal  scan  which  is  converted  to  a  linear  fo- 
cal  scan  by  lens  54.  This  results  in  a  constant  linear 
instantaneous  scan  velocity  in  the  transverse  direc- 
tion  which  is  observed  at  reflecting  element  56  and, 
consequently,  at  medium  32.  One  sweep  of  reflected 
beam  30'  across  medium  32  corresponds  to  the  rota- 
tion  of  one  facet  of  rotating  mirror  50  past  beam  30, 
and  results  in  a  single  scan  line  across  medium  32. 

By  transporting  a  photosensitive  medium  32  uni- 
formly  in  the  longitudinal  direction  indicated  by  arrow 
40,  an  image  can  be  created  on  the  photosensitive 
medium  32.  Each  scan  line  in  the  image  corresponds 
to  one  facet  of  rotating  mirror  50.  The  velocity  at  which 
the  photosensitive  medium  is  transported  in  the  long- 
itudinal  direction  indicated  by  arrow  40  is  controlled 
and  synchronized  with  the  rotational  velocity  of  rotat- 
ing  mirror  50  to  produce  the  desired  line  density  and 
the  resulting  image. 

It  can  now  be  seen  that  the  rate  at  which  data 
must  be  supplied,  as  shown  in  Figure  1  ,  by  a  host  de- 

vice  10  to  laser  printer  12  is  proportional  to  the  scan 
velocity,  the  number  of  pixels  per  scan,  the  number 
of  scan  lines  per  second,  and  the  number  of  scan  lines 
per  image. 

5  It  is  very  desirable  to  operate  medium  transport 
38  in  a  smooth,  continuous  fashion  rather  than  in  a 
stepped,  incremental  fashion.  It  is  also  desirable  to  re- 
tain  the  instantaneous  scan  velocity  at  a  high  rate  to 
eliminate  skewing  the  image  to  be  printed  since  the 

10  photosensitive  medium  32  is  in  constant  motion. 
Thus,  it  is  desirable  to  keep  the  angular  velocity  of  ro- 
tating  mirror  50  high  since  the  scan  velocity  is  directly 
related  to  the  angular  velocity  of  rotating  mirror  50.  In 
addition,  the  rotation  of  mirror  50  is  generally  more 

15  stable  at  higher  velocities. 
However,  as  discussed  above,  host  device  10 

typically  can  supply  data  only  at  an  input  data  rate 
which  is  much  lower  than  the  data  rate  used  by  the 
laser  printer.  Although  both  the  angular  velocity  of  ro- 

20  tating  mirror  50  and  the  transport  speed  could  be  re- 
duced  to  match  the  input  data  rate  of  host  device  1  0, 
this  would  require  a  modification  of  the  characteris- 
tics  of  the  photosensitive  medium  32  to  accomodate 
the  longer  exposures  which  would  result  from  the 

25  much  lower  instantaneous  scan  velocity. 
The  present  invention  maintains  the  desired  high 

instantaneous  scan  velocity,  while  decreasing  the  re- 
quired  average  data  rate  of  transfer  from  host  device 
10  to  laser  printer  12,  by  decreasing  the  number  of 

30  scan  lines  per  second  so  that  the  average  data  rate 
of  recording  matches  the  input  data  rate  from  host  de- 
vice  10.  This  is  done  by  skipping  a  number  of  facets 
on  rotating  mirror  50  and  thereby  causing  a  scan  line 
across  photosensitive  medium  32  for  only  one  in  ev- 

35  ery  N  facets  (where  N  is  an  integer  greater  than  one). 
This  maintains  the  instantaneous  scan  velocity  (since 
the  angular  velocity  of  rotating  mirror  50  is  un- 
changed)  while  decreasing  the  required  average  data 
rate  of  transfer  from  the  host  device  1  0  by  a  factor  of 

40  N.  Upon  decreasing  the  number  of  scan  lines,  how- 
ever,  it  becomes  necessary  to  decrease  the  transport 
rate  38  at  which  the  photosensitive  medium  transport 
moves  photosensitive  medium  32  in  the  longitudinal 
direction  indicated  by  arrow  40  so  that  the  scan  line 

45  density  (i.e.  number  of  scans  per  inch)  remains  con- 
stant.  This  results  in  retention  of  image  quality. 

The  blockdiagram  in  Figure  3  shows  one  embodi- 
ment  of  control  circuit  14  which  will  cause  N  facets  of 
rotating  mirror  50  to  be  skipped  while  maintaining  the 

so  instantaneous  scan  velocity.  Control  circuit  14  also 
maintains  a  scan  line  for  one  of  every  N  facets  and 
controls  the  photosensitive  medium  transport  38  so 
that  the  scan  line  density  remains  constant. 

As  shown  in  Figure  3,  control  circuit  14  includes 
55  laser  diode  control  circuits  62,  64  and  66,  alternating 

buffer  select  circuit  68,  blank  pulse  generator  70,  div- 
ide-by-N  counter  72,  pixel  clock  74,  AND  gate  76, 
transport  control  78,  transport  driver  80,  and  request 

4 
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generator  81.  Laser  diode  control  circuits  62,  64  and 
66  control  laser  diodes  16,  18  and  20,  respectively,  as 
a  function  of  input  pixel  data  received  from  host  de- 
vice  1  0.  Circuits  62,  64,  and  66  are  identical,  and  only 
circuit  66  is  shown  in  detail  in  Figure  3.  Each  of  the 
laser  diode  control  circuits  62,  64,  and  66  includes 
first  and  second  line  buffers  82  and  84,  OR  gate  86, 
digital-to-analog  (D/A)  converter  88  and  laser  diode 
driver  90. 

First  and  second  line  buffers  82  and  84  operate 
in  a  double-buffered  arrangement  under  the  control  of 
alternating  buffer  select  circuit  68.  One  of  the  buffers 
82,  84  receives  pixel  data  from  host  device  10  for  an 
entire  scan  line  at  a  rate  defined  by  an  input  clock  (IC) 
signal,  while  the  other  buffer  is  available  to  have  data 
for  the  preceding  line  read  out  in  response  to  an  out- 
put  clock  (OC)  signal  through  OR  gate  86  to  D/A  con- 
verter  88.  The  digital  value  for  each  pixel  is  converted 
to  an  analog  signal  by  D/A  converter  88  and  is  sup- 
plied  to  laser  diode  driver  90.  The  magnitude  of  the 
analog  signal  from  D/A  converter  88  determines  the 
level  of  drive  applied  to  the  laser  diode  16,  18,  20,  and 
therefore  intensity  of  the  laser  beam  22,  24,  26  emit- 
ted  by  that  laser  diode  16,  18,  20.  The  intensity  of  the 
laser  beam  22,  24,  26  determines  the  level  of  expos- 
ure  of  the  photosensitive  layer  of  medium  32,  which 
is  sensitive  to  the  wavelength  of  that  particular  beam, 
and  therefore  the  resulting  color  density  of  the  pixel 
recorded  as  a  result  of  that  exposure. 

The  operation  of  control  circuit  14  is  coordinated 
with  host  device  10  so  that  the  time  required  to  trans- 
fer  an  entire  scan  line  of  pixel  data  into  one  of  the  buf- 
fers  82,  84  is  less  than  or  equal  to  the  time  required 
to  rotate  N  facets  of  rotating  mirror  50  through  the 
path  of  beam  30.  By  using  only  one  of  every  N  facets 
of  mirror  50  to  produce  a  scan  line,  the  average  data 
rate  of  recording  is  made  compatible  with  the  input 
data  rate  from  host  device  10.  Host  device  10  sup- 
plies,  as  an  input  to  control  circuit  14,  the  digital  value 
N  which  determines  the  average  data  rate  of  record- 
ing.  The  value  N  is  supplied  to  divide-by-N  counter  72 
to  control  the  number  of  facets  which  will  be  skipped, 
and  to  transport  control  78  to  control  the  transport 
speed  of  medium  32  in  the  longitudinal  direction. 

A  start  of  picture  signal  (SOP)  from  host  device 
1  0  to  transport  control  78  causes  transport  38  to  be- 
gin  to  move  the  photosensitive  medium  32  in  the  long- 
itudinal  direction  (indicated  by  arrow  40  in  Figure  2) 
at  a  rate  which  is  controlled  by  N.  Each  time  a  facet 
on  rotating  mirror  50  reflects  beam  30'  into  start  of 
scan  (SOS)  detector  42,  the  SOS  signal  pulse  is  gen- 
erated  by  SOS  detector  42,  and  is  supplied  to  divide- 
by-N  counter  72.  The  output  of  divide-by-N  counter  72 
is  a  scan  line  (SL)  signal,  which  is  a  pulsed  signal 
which  occurs  once  every  N  pulses  of  the  SOS  signal 
(i.e.  each  time  a  total  of  N  facets  of  rotating  mirror  50 
have  reflected  beam  30'  into  SOS  detector  42).  The 
SL  signal  signifies  the  start  of  each  scan  line  during 

which  pixels  of  the  image  are  to  be  recorded,  and  it 
controls  timing  and  synchronization  of  digital  data 
transfer  and  conversion. 

When  an  SL  signal  pulse  is  produced,  it  disables 
5  blank  pulse  generator  70  which,  when  enabled,  is 

used  to  clamp  off  laser  diode  driver  90.  The  SL  signal 
pulse  is  also  applied  to  alternating  buffer  select  68 
which  prepares  first  or  second  line  buffer  82  or  84 
(whichever  contains  the  pixel  data  for  the  scan  line  to 

10  be  printed)  to  be  read  from  and  prepares  the  other  to 
be  written  to.  Also,  the  SL  signal  is  applied  to  request 
generator  81  ,  which  transfers  a  data  request  signal  to 
host  10  indicating  that  host  10  should  begin  transfer- 
ring  pixel  data  for  a  new  scan  line  to  control  circuit  14. 

15  Additionally,  the  SL  signal  allows  a  pixel  clock  (PC) 
signal  from  pixel  clock  74  to  pass  through  AND  gate 
76.  This  results  in  the  output  clock  (OC)  signal  which 
clocks  the  stored  digital  pixel  data  corresponding  to 
one  of  the  scan  lines  out  of  one  of  the  line  buffers  (e.g. 

20  buffer  82).  The  digital  pixel  data  passes  through  OR 
gates  86  and  is  converted  to  analog  signals  in  digital- 
to-analog  (D/A)  converters  88.  The  analog  signals  are 
transferred  to  laser  diode  drivers  90  which,  in  turn, 
drive  laser  diodes  16,  18  and  20  causing  the  outputs 

25  of  laser  d  iodes  1  6,  1  8  or  20  to  be  modulated  in  a  man- 
ner  corresponding  to  the  analog  signals  from  D/A 
converters  88.  In  this  way,  the  beams  of  radiation  22, 
24  and  26  generated  by  laser  diodes  16,  18,  and  20 
are  modulated  by  the  digital  pixel  data  previously 

30  transferred  to  first  line  buffer  82  by  host  device  10. 
When  the  SL  signal  returns  to  a  low  state,  it  al- 

lows  blank  pulse  generator  70  to  be  enabled  by  sub- 
sequent  SOS  signals  from  SOS  detector  42.  There- 
fore,  with  the  next  subsequent  N-1  signals  from  SOS 

35  detector  42,  laser  diode  drivers  90  are  clamped  off, 
resulting  in  laser  diodes  16,  18  or  20  emitting  no  ra- 
diation.  Care  must  be  taken  to  turn  off  laser  diodes 
16,  18  and  20  only  when  reflected  beam  30'  is  scan- 
ned  across  medium  32  so  that  enough  radiation  from 

40  laser  diodes  16,  18  and  20  is  available  when  reflected 
beam  30'  passes  SOS  detector  42  to  produce  an  SOS 
signal  pulse.  Also,  when  the  SL  signal  is  low,  the  out- 
put  clock  (OC)  signal  is  held  low  (i.e.  turned  off)  so  no 
digital  information  is  transferred  to  D/Aconverters  88. 

45  During  the  N-facet  period  starting  with  the  scan- 
ning  of  the  line  modulated  by  the  pixel  data  from  buf- 
fer  82,  the  next  line  of  data  is  being  transferred  from 
host  device  1  0  into  the  other  buffer  84. 

As  indicated  in  the  above  discussion,  the  rate  at 
so  which  data  is  written  into  buffers  82  and  84  is  approx- 

imately  N  facet  periods,  while  the  rate  at  which  data 
is  read  from  buffers  82  and  84  is  one  (1)  facet  period. 
Therefore,  the  amount  of  time  which  host  device  10 
is  allowed  to  transfer  digital  data  is  increased  while 

55  the  instantaneous  scan  velocity  (the  rate  at  which 
beam  30'  is  scanned  across  photosensitive  medium 
32)  remains  the  same. 

Figures  4A  and  4B  show  two  sets  of  timing  dia- 

5 
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grams.  The  first  set  shown  in  Figure  4A  illustrates  the 
timing  diagram  of  prior  art  systems  where  no  facets 
on  rotating  mirror  50  are  skipped  (i.e.  N=1).  The  SOS 
signal  is  pulsed  each  time  a  facet  of  rotating  mirror  50 
rotates  past  SOS  detector  42.  Where  no  facets  are 
skipped,  one  line  of  the  pixel  input  data  must  be  trans- 
ferred  from  host  device  10  to  laser  printer  12  during 
each  period  of  the  SOS  signal,  since  one  scan  line  is 
produced  during  each  period  of  the  SOS  signal. 

Where  every  other  facet  on  rotating  mirror  50  is 
skipped  (i.e.  N  =  2),  as  illustrated  in  Figure  4B,  the 
SOS  signal  still  pulses  each  time  a  facet  of  rotating 
mirror  50  causes  beam  30'  to  impinge  on  SOS  detec- 
tor  42.  However,  the  input  pixel  data  for  each  scan  line 
may  be  transferred  from  host  device  10  for  a  period 
of  time  corresponding  to  two  SOS  periods.  The  output 
data,  however,  is  still  supplied  to  modulate  laser  di- 
odes  16,  18  and  20  within  one  period  of  the  SOS  sig- 
nal.  Figure  4B  shows  that  where  N  =  2,  the  period  in 
which  host  device  10  may  transfer  digital  data  is  in- 
creased  by  a  factor  of  two,  while  the  instantaneous 
scan  velocity,  i.e.  the  velocity  at  which  reflected  beam 
30'  is  scanned  across  photosensitive  medium  32)  re- 
mains  the  same  as  in  Figure  4A. 

The  performance  of  the  present  invention  with  re- 
spect  to  optical  imaging  can  be  seen  by  looking  at  Fig- 
ures  5  and  6.  Figure  5  shows  density  versus  log  ex- 
posure  (D-log  E)  curves  of  a  laser  printer  which  is 
printing  at  the  normal  speed  (i.e.  where  no  facets  of 
rotating  mirror  50  are  skipped)  and  where  the  input 
data  is  buffered  utilizing  a  large,  full  image  buffered 
memory.  In  other  words,  Figure  5  shows  the  D-log  E 
curves  of  a  laser  printer  operating  in  accordance  with 
methods  which  were  used  in  the  prior  art. 

Figure  6  shows  the  D-log  E  curves  of  the  laser 
printer  using  the  present  invention.  The  laser  printer 
which  corresponded  to  the  D-log  E  curve  of  Figure  6 
used  N=4,  and  therefore  printed  at  one-fourth  the  nor- 
mal  transport  speed  (one  scan  line  was  generated  for 
every  four  facets  on  rotating  mirror  50).  This  lower 
average  data  rate  of  recording  allowed  data  to  be 
transferred  from  host  device  10  a  line  at  a  time  with- 
out  the  need  for  a  large,  full  image  buffer  memory, 
can  be  seen,  there  is  a  very  close  relationship  with  re- 
spect  to  the  D-log  E  curves  of  the  three  colors,  yellow, 
cyan,  and  magenta,  in  Figures  5  and  6.  Comparing 
Figures  5  and  6,  it  is  apparent  that  the  performance 
of  the  present  invention  does  not  vary  significantly 
from  that  of  the  prior  art  printers,  despite  a  reduction 
of  the  average  data  rate  of  recording  by  a  factor  of 
four.  This  is  because  the  instantaneous  scan  velocity 
is  unchanged-only  the  period  between  scanning  of 
adjacent  lines  has  been  increased  to  accomodate  the 
lower  data  rate  of  the  host  device. 

This  invention  in  the  time  between  consecutive 
scan  lines.  Therefore,  if  the  density  which  is  built  up 
on  medium  32  is  based  on  the  accumulation  of  suc- 
cessive  scan  lines  (due  to  a  certain  degree  of  overlap 

in  the  beam  profile  at  the  imaging  plane)  then  me- 
dium  32  must  be  such  that  increasing  the  time  be- 
tween  successive  scan  lines  does  not  affect  this  ac- 
cumulation  of  energy.  For  example,  the  exposure  re- 

5  suiting  from  two  partially  overlapping  scan  lines  from 
successive  facets  must  affect  medium  32  in  the  same 
way  as  the  exposure  resulting  from  two  partially  over- 
lapping  scan  lines  with  an  unused  facet  time  period  in 
between. 

10  Although  the  present  invention  has  been  descri- 
bed  for  a  three-channel  color  laser  imager,  the  con- 
cept  is  directly  applicable  to  any  polygon  based  laser 
scanner.  This  invention  allows  the  speed  at  which  a 
laser  printer  requires  input  digital  data,  which  repre- 

15  sents  the  image  to  be  printed,  to  be  compatible  with 
the  speed  at  which  a  host  device  can  transfer  that  dig- 
ital  data  to  the  laser  printer.  The  invention  accomplish- 
es  this  without  using  a  large  buffer  memory.  There- 
fore,  the  drawbacks  associated  with  a  large  buffer 

20  memory-such  as  cost,  complexity,  and  duplication  of 
resources-are  avoided.  Additionally,  the  invention 
retains  the  time  required  to  expose  one  line  of  the 
photosensitive  medium  to  the  laser  (i.e.  the  instanta- 
neous  scan  velocity).  This  is  because  the  instantane- 

25  ous  scan  velocity,  which  is  controlled  by  the  angular 
velocity  of  the  rotating  mirror,  remains  unchanged. 
The  pixel  dwell  time  and  the  energy  distribution  on 
the  photosensitive  medium,  therefore,  remain  the 
same.  By  increasing  the  time  between  successive 

30  scan  lines  by  a  factor  of  N,  the  average  data  rate  of 
the  laser  printer  is  reduced  to  be  compatible  with  the 
data  rate  of  the  host  device. 

35  Claims 

1.  Apparatus  for  recording  an  image  on  a  medium 
as  a  function  of  digital  pixel  data,  the  apparatus 
comprising  generating  means  (16,  18,  20,  62,  64, 

40  66)  for  generating  a  radiation  beam  (30)  modulat- 
ed  in  accordance  with  accumulated  said  pixel 
data  and  a  rotating  mirror  (50)  for  reflecting  said 
radiation  beam  (30)  for  scanning  said  beam  (30) 
across  the  medium  (32)  in  a  first  direction,  said 

45  mirror  consisting  of  a  plurality  of  facets,  whereby 
not  all  of  said  plurality  of  facets  are  used  for  scan- 
ning  said  beam  (30)  characterised  by:- 

all  of  said  plurality  of  facets  of  said  mirror 
being  reflective  whereby  each  facet  is  capable  of 

so  scanning  the  beam  (30)  across  the  medium  (32); 
and 

said  apparatus  further  comprising  control 
means  (14)  for  inhibiting  said  generating  means 
whereby  a  desired  number  of  non-successive 

55  facets  of  said  mirror  (50)  are  used  for  scanning 
said  beam  (30). 

2.  The  apparatus  according  to  claim  1  ,  further  com- 
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prising: 
means  for  causing  relative  motion  of  the 

medium  with  respect  to  the  beam  in  a  second  di- 
rection  generally  perpendicular  to  the  first  direc- 
tion.  5 

3.  Apparatus  (12)  according  to  claim  1  or  claim  2  in 
which  the  image  being  recorded  on  a  medium 
(32)  is  a  function  of  digital  data  received  at  an  in- 
put  data  rate  and  in  which  the  beam  (30)  is  capa-  10 
ble  of  recording  pixels  of  the  image  on  the  me- 
dium  (32)  and  which  includes  means  for  control- 
ling  intensity  of  the  beam  (30)  so  that  one  of  every 
N  facets  of  the  mirror  (50)  scans  the  beam  (30) 
across  the  medium  (32)  in  the  transverse  direc-  15 
tion  while  intensity  of  the  beam  (30)  is  modulated 
as  a  function  of  accumulated  data  representing  a 
scan  line  of  the  image;  wherein  N  is  an  integer 
greater  than  one. 

20 
4.  Apparatus  (12)  as  in  claim  1  in  which  the  appa- 

ratus  (12)  for  recording  an  image  on  a  medium 
(32)  is  a  laser  printerand  in  which  intensity  of  the 
laser  beam  (30)  is  modulated  at  a  first  rate  as  a 
function  of  digital  data,  the  digital  data  being  re-  25 
ceived  by  the  laser  printer  at  second,  lower  data 
rate,  said  laser  printer  having  means  for  accumu- 
lating  the  digital  data  received  at  the  second  rate 
representing  a  scan  line,  and  supplying  the  digital 
data  accumulated,  said  data  being  supplied  at  the  30 
first  rate;  means  for  modulating  the  laser  beam 
(30)  as  a  function  of  the  digital  data  supplied  by 
the  means  for  accumulating  during  each  scan  of 
the  beam  (30)  across  the  medium  (32);  wherein 
the  means  for  inhibiting  (14)  the  generating  35 
means  produces  an  average  data  rate  of  record- 
ing  on  the  medium  (32)  which  is  compatible  with 
the  second  data  rate. 

5.  Amethodof  recording  an  image  on  a  medium  (32)  40 
by  scanning  a  beam  modulated  in  accordance 
with  accumulated  pixel  data  across  the  medium 
using  non-successive  facets  of  a  rotating  mirror 
having  plural  facets  characterized  by  the  steps 
of:-  45 

providing  all  of  said  plural  facets  of  said 
mirror  with  reflective  surfaces  whereby  each  fac- 
et  is  capable  of  scanning  the  beam  across  the 
medium,  and 

selectively  inhibiting  the  beam  (30)  where-  so 
by  a  desired  number  of  non-successive  facets  of 
said  mirror  (50)  are  used  for  scanning  said  beam. 

6.  A  method  as  in  claim  5  wherein  the  recording  of 
the  image  occurs  at  an  average  output  data  rate  55 
which  is  compatible  with  an  input  data  rate,  hav- 
ing  the  further  steps  of  generating  a  beam  (30)  of 
radiation  capable  of  recording  pixels  of  the  image 

on  a  photosensitive  medium  (32);  rotating  the 
multifaceted  mirror  (50)  at  an  angular  velocity  so 
that  each  facet  is  capable  of  reflecting  the  beam 
(30)  so  as  to  scan  the  beam  (30)  across  the  pho- 
tosensitive  medium  (32)  at  a  scan  velocity  which 
is  proportional  to  the  angular  velocity  of  the  mul- 
tifaceted  mirror  (50);  detecting  when  the  scan 
which  is  associated  with  each  facet  on  the  multi- 
faceted  mirror  (50)  begins  and  transporting  the 
photosensitive  medium  (32)  past  the  beam  (30) 
so  that  the  beam  (30)  is  scanned  in  a  raster  fash- 
ion  across  the  photosensitive  medium  (32),  and 
wherein  said  inhibiting  step  comprises  inhibiting 
the  beam  (30)  after  detecting  when  the  scan  be- 
gins,  during  rotation  of  N-1  facets  of  multifaceted 
mirror  (50)  so  that  only  one  scan  of  the  beam  (30) 
across  the  photosensitive  medium  (32)  occurs  for 
rotations  of  every  N  facets  of  the  multifaceted 
mirror  (50),  where  N  is  an  integer  greater  than 
one. 

Patentanspruche 

1.  VorrichtungzurAufzeichnungeines  Bildesaufei- 
nem  Medium  als  eine  Funktion  digitaler  Bild- 
punktdaten,  wobei  die  Vorrichtung  eine  Erzeu- 
gungseinrichtung  (16,  18,  20,  62,  64,  66)  zur  Er- 
zeugung  eines  Strahlungsbundels  (30)  umfalit, 
welches  gemaft  den  akkumulierten  Bildpunktda- 
ten  moduliertwird,  und  wobei  die  Vorrichtung  fer- 
ner  einen  Drehspiegel  (50)  zur  Reflektion  des 
Strahlungsbundels  (30)  umfalit,  urn  den  Strahl 
(30)  uber  dem  Medium  (32)  in  einer  ersten  Rich- 
tung  abzutasten,  wobei  der  Spiegel  eine  Mehr- 
zahl  von  Facetten  aufweist,  wobei  nicht  die  ge- 
samte  Facettenmehrzahl  zum  Abtasten  des 
Strahls  (30)  verwendet  wird,  dadurch  gekenn- 
zeichnet,  dali: 

die  gesamte  Mehrzahl  der  Facetten  des 
Spiegels  reflektierend  ist,  wodurch  jede  Facette 
den  Strahl  (30)  uber  dem  Medium  (32)  abtasten 
kann;  und  daft 

die  Vorrichtung  ferner  eine  Steuereinrich- 
tung  (14)  zur  Sperrung  der  Erzeugungseinrich- 
tung  umfalit,  wodurch  eine  gewunschte  Anzahl 
nicht-aufeinanderfolgender  Facetten  des  Spie- 
gels  (50)  zum  Abtasten  des  Strahles  (30)  verwen- 
det  werden  kann. 

2.  Vorrichtung  nach  Anspruch  1  ,  ferner  umfassend: 
eine  Einrichtung  zur  Bewirkung  einer  rela- 

tiven  Bewegung  des  Mediums  im  Verhaltnis  zu 
dem  Strahl  in  eine  zweite  Richtung,  die  allgemein 
im  rechten  Winkel  zu  der  ersten  Richtung  steht. 

3.  Vorrichtung  (12)  nach  Anspruch  1  oder  2,  wobei 
es  sich  bei  dem  auf  einem  Medium  (32)  aufge- 

7 
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zeichneten  Bild  um  eine  Funktion  digitaler  Daten 
handelt,  die  mit  einer  Eingabedatenflulige- 
schwindigkeit  empfangen  werden,  und  wobei  der 
Strahl  (30)  Bildpunkte  des  Bildes  auf  dem  Trager 
(32)  aufzeichnen  kann,  und  wobei  die  Vorrich-  5 
tung  eine  Einrichtung  zur  Regelung  der  Intensitat 
des  Strahles  (30)  umfalit,  so  dali  eine  aller  N-Fa- 
cetten  des  Spiegels  (50)  den  Strahl  (30)  uber 
dem  Medium  (32)  in  die  Querrichtung  abtastet, 
wahrend  die  Intensitat  des  Strahles  (30)  als  eine  10 
Funktion  akkumulierter  Daten  moduliert  wird, 
welche  eine  Abtastzeile  des  Bildes  darstellen; 
wobei  N  eine  groliere  Integerzahl  als  Eins  dar- 
stellt. 

15 
Vorrichtung  (12)  nach  Anspruch  1,  wobei  es  sich 
bei  der  Vorrichtung  (12)  zum  Aufzeichnen  eines 
Bildes  auf  einem  Medium  (32)  um  einen  Laser- 
drucker  handelt,  und  wobei  die  Intensitat  des  La- 
serstrahls  (30)  als  eine  Funktion  digitaler  Daten  20 
mit  einer  ersten  Geschwindigkeit  moduliert  wird, 
wobei  die  digitalen  Daten  von  dem  Laserdrucker 
mit  einer  zweiten,  niedrigeren  Datenflulige- 
schwindigkeit  empfangen  werden,  wobei  der  La- 
serdrucker  eine  Einrichtung  zur  Akkumulation  25 
derdigitalen  Daten  aufweist,  die  eine  Abtastzeile 
darstellen  und  die  mit  der  zweiten  Geschwindig- 
keit  empfangen  werden,  sowie  zur  Zuf  uhr  der  ak- 
kumulierten  digitalen  Daten,  wobei  die  Daten  mit 
der  ersten  Geschwindigkeit  zugefuhrt  werden;  30 
ferner  umfassend  eine  Einrichtung  zur  Modulati- 
on  des  Laserstrahles  (30)  als  eine  Funktion  digi- 
taler  Daten,  die  wahrend  jedem  Abtastvorgang 
des  Strahles  (30)  uber  das  Medium  (32)  durch  die 
Einrichtung  zur  Akkumulation  zugefuhrt  werden;  35 
wobei  die  Einrichtung  zur  Sperrung  (14)  der  Er- 
zeugungseinrichtung  eine  durchschnittliche  Da- 
tenaufzeichnungsgeschwindigkeit  auf  dem  Medi- 
um  (32)  erzeugt,  welche  zu  der  zweiten  Daten- 
fluligeschwindigkeit  kompatibel  ist.  40 

Verfahren  zur  Aufzeichnung  eines  Bildes  auf  ei- 
nem  Medium  (32)  durch  Abtasten  eines  Strahles, 
der  gemali  akkumulierter  Bildpunktdaten  uber  ei- 
nem  Medium  moduliert  worden  ist,  und  zwar  un-  45 
ter  Verwendung  nicht-aufeinanderfolgender  Fa- 
cetten  eines  Drehspiegels  mit  einer  Mehrzahl 
von  Facetten,  gekennzeichnet  durch  die  folgen- 
den  Schritte: 

Ausstattung  dergesamten  Facettenmehr-  50 
zahl  des  Spiegels  mit  reflektierenden  Oberfla- 
chen,  wodurch  jede  Facette  den  Strahl  uber  dem 
Medium  abtasten  kann,  und 

selektives  Sperren  des  Strahles  (30),  wo- 
durch  eine  gewunschte  Anzahl  nicht-  55 
aufeinanderfolgender  Facetten  des  Spiegels 
(50)  zum  Abtasten  des  Strahles  verwendet  wird. 

6.  Verfahren  nach  Anspruch  5,  wobei  die  Aufzeich- 
nung  des  Bildes  mit  einer  durchschnittlichen 
Ausgabedatenfluligeschwindigkeit  erfolgt,  die 
kompatibel  zu  der  Eingabedatenfluligeschwin- 
digkeit  ist,  ferner  umfassend  die  folgenden 
Schritte:  Erzeugung  eines  Strahlungsbundels 
(30),  welches  Bildpunkte  des  Bildes  auf  einem 
strahlungsempfindlichen  Medium  (32)  aufzeich- 
nen  kann;  Drehen  des  Spiegels  (50)  mit  einer 
Mehrzahl  von  Facetten  mit  einer  solchen  Winkel- 
geschwindigkeit,  dali  jede  Facette  den  Strahl 
(30)  so  ref  lektieren  kann,  dali  der  Strahl  (30)  uber 
dem  strahlungsempfindlichen  Medium  (32)  mit 
einer  Abtastgeschwindigkeit  abgetastet  wird,  die 
proportional  zu  der  Winkelgeschwindigkeit  des 
Spiegels  (50)  mit  einer  Mehrzahl  von  Facetten 
ist;  Erfassung  des  Zeitpunktes,  zu  dem  der  jeder 
Facette  auf  dem  Spiegel  (50)  mit  einer  Facetten- 
mehrzahl  zugeordnete  Abtastvorgang  beginnt 
und  Beforderung  des  strahlungsempfindlichen 
Mediums  (32)  an  dem  Strahl  (30)  vorbei,  so  dali 
der  Strahl  (30)  uber  dem  strahlungsempfindli- 
chen  Medium  (32)  rasterartig  abgetastet  wird, 
und  wobei  der  genannte  Schritt  des  Sperrens  die 
Sperrung  des  Strahles  (30)  nach  der  Erkennung 
des  Beginns  des  Abtastvorgangs  umfalit,  und 
zwar  wahrend  der  Rotation  von  N-1  Facetten  des 
Spiegels  (50)  mit  einer  Mehrzahl  von  Facetten, 
so  dali  nur  ein  Abtastvorgang  des  Strahles  (30) 
uber  dem  strahlungsempfindlichen  Medium  (32) 
bei  Rotationen  aller  N  Facetten  des  Spiegels  (50) 
mit  einer  Mehrzahl  von  Facetten  auftritt,  wobei  N 
eine  groliere  Integerzahl  als  Eins  darstellt. 

Revendications 

1.  Dispositif  pour  enregistrer  une  image  sur  un  mi- 
lieu  en  fonction  de  donnees  de  pixels  numeri- 
ques,  le  dispositif  comprenant  des  moyens  de  ge- 
neration  (16,  18,  20,  62,  64,  66)  pour  engendrer 
un  faisceau  de  rayonnement  (30)  module  confor- 
mement  auxdites  donnees  de  pixels  accumulees 
et  un  miroir  rotatif  (50)  pour  reflechir  ledit  fais- 
ceau  de  rayonnement  (30)  pour  balayer  ledit  fais- 
ceau  (30)  sur  tout  le  milieu  (32)  dans  une  premie- 
re  direction,  ledit  miroir  etant  constitue  d'une  plu- 
rality  de  facettes,  ladite  pluralite  de  facettes 
n  'etant  pas  utilisee  dans  sa  total  ite  pour  balayer 
ledit  faisceau  (30),  caracterise  en  ce  que  : 

la  total  ite  de  ladite  pluralite  de  facettes  du- 
dit  miroir  est  ref  lech  issante  moyennant  quoi  cha- 
que  facette  est  capable  de  balayer  le  faisceau 
(30)  sur  tout  le  milieu  (32)  ;  et 

ledit  dispositif  comprend  des  moyens  de 
commande  (14)  pour  inhiber  lesdits  moyens  de 
generation  moyennant  quoi  un  nombre  souhaite 
de  facettes  non  successives  dudit  miroir  (50)  sont 
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utilisees  pour  balayer  ledit  faisceau  (30). 

2.  Dispositif  selon  la  revendication  1,  comprenant 
en  outre  : 

des  moyens  pour  produire  un  mouvement  5 
relatif  du  milieu  par  rapport  au  faisceau  dans  une 
deuxieme  direction  globalement  perpendiculaire 
a  la  premiere  direction. 

3.  Dispositif  (12)  selon  la  revendication  1  ou  la  re-  10 
vendication  2,  dans  lequel  I'image  enregistree 
sur  un  milieu  (32)  est  une  fonction  des  donnees 
numeriques  recues  a  une  cadence  de  donnees 
d'entree  et  dans  lequel  le  faisceau  (30)  est  capa- 
ble  d'enregistrer  les  pixels  de  I'image  sur  le  mi-  15 
lieu  (32)  et  qui  comprend  des  moyens  pour 
commander  I'intensite  des  faisceaux  (30)  de  sor- 
te  qu'une  sur  N  facettes  du  miroir  (50)  balaye  le 
faisceau  (30)  sur  tout  le  milieu  (32)  dans  la  direc- 
tion  transversale  tandis  que  I'intensite  du  fais-  20 
ceau  (30)  est  modulee  en  fonction  de  donnees 
accumulees  representant  une  ligne  de  balayage 
de  I'image  ;  oil  N  est  un  entier  superieur  a  un. 

4.  Dispositif  (12)  selon  la  revendication  1,  dans  le-  25 
quel  le  dispositif  (12)  pour  enregistrer  une  image 
sur  un  milieu  (32)  est  une  imprimante  laser  et 
dans  lequel  I'intensite  du  faisceau  laser  (30)  est 
modulee  a  une  premiere  cadence  en  fonction  des 
donnees  numeriques,  les  donnees  numeriques  30 
etant  recues  par  I'imprimante  laser  a  une  deuxie- 
me  cadence  de  donnees,  plus  faible,  ladite  impri- 
mante  laser  comprenant  des  moyens  pour  accu- 
muler  les  donnees  numeriques  recues  a  la 
deuxieme  cadence  representant  une  ligne  de  ba-  35 
layage,  etfournirdes  donnees  numeriques  accu- 
mulees,  lesdites  donnees  etant  fournies  a  la  pre- 
miere  cadence  ;  des  moyens  pour  moduler  le 
faisceau  laser  (30)  en  fonction  des  donnees  nu- 
meriques  fournies  par  les  moyens  d'accumula-  40 
tion  pendant  chaque  balayage  du  faisceau  (30) 
sur  tout  le  milieu  (32)  ;  dans  lequel  les  moyens 
pour  inhiber  (14)  les  moyens  de  generation  pro- 
duisent  une  cadence  de  donnees  moyenne  d'en- 
registrement  sur  le  milieu  (32)  qui  est  compatible  45 
avec  la  deuxieme  cadence  de  donnees. 

5.  Precede  d'enregistrement  d'une  image  sur  un 
milieu  (32)  par  balayage  d'un  faisceau  module 
conformement  a  des  donnees  de  pixels  accumu-  50 
lees  sur  tout  le  milieu  en  utilisant  des  facettes 
non  successives  d'un  miroir  rotatif  comprenant 
plusieurs  facettes,  caracterise  par  les  eta  pes 
consistant  a  : 

munir  la  totalite  desdites  plusieurs  facet-  55 
tes  dudit  miroir  de  surfaces  reflechissantes 
moyennant  quoi  chaque  facette  est  capable  de 
balayer  le  faisceau  sur  tout  le  milieu,  et 

inhiber  selectivement  le  faisceau  (30) 
moyennant  quoi  un  nombre  souhaite  de  facettes 
non  successives  dudit  miroir  (50)  sont  utilisees 
pour  balayer  ledit  faisceau. 

6.  Procede  selon  la  revendication  5,  dans  lequel 
I'enregistrement  de  I'image  s'effectue  a  une  ca- 
dence  de  donnees  de  sortie  moyenne  qui  est 
compatible  avec  une  cadence  de  donnees  d'en- 
tree,  comprenant  les  etapes  supplementaires 
consistant  a  engendrer  un  faisceau  (30)  de  rayon- 
nement  capable  d'enregistrer  des  pixels  de  I'ima- 
ge  sur  un  milieu  photosensible  (32)  ;  faire  tourner 
le  miroir  multifacette  (50)  a  une  vitesse  angulaire 
de  sorte  que  chaque  facette  est  capable  de  ref  le- 
chirle  faisceau  (30)  defacon  a  balayer  le  faisceau 
(30)  sur  tout  le  milieu  photosensible  (32)  a  une  vi- 
tesse  de  balayage  qui  est  proportionnelle  a  la  vi- 
tesse  angulaire  du  miroir  multifacette  (50)  ;  de- 
tecter  le  moment  ou  le  balayage  qui  est  associe 
a  chaque  facette  sur  le  miroir  multifacette  (50) 
commence  et  transporter  le  milieu  photosensible 
(32)  devant  le  faisceau  (30)  de  sorte  que  le  fais- 
ceau  (30)  est  balaye  selon  un  balayage  trame  sur 
tout  le  milieu  photosensible  (32),  et  dans  lequel 
ladite  etape  d'inhibition  comprend  I'inhibition  du 
faisceau  (30)  apres  la  detection  du  moment  ou  le 
balayage  commence,  pendant  la  rotation  de  N-1 
facettes  du  miroir  multifacette  (50)  de  sorte  qu'un 
seul  balayage  du  faisceau  (30)  sur  tout  le  milieu 
photosensible  (32)  se  produit  pour  des  rotations 
toutes  les  N  facettes  du  miroir  multifacette  (50), 
ou  N  est  un  entier  superieur  a  un. 
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