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Description 

Field  of  the  Invention 

The  present  invention  relates  to  the  field  of  radiation 
imaging,  and  more  particularly  to  the  field  of  solid  state 
x-ray  imagers  having  a  scintillator  array  optically  cou- 
pled  to  a  photodetector  array. 

Background  of  the  Invention 

A  variety  of  techniques  are  presently  available  for 
obtaining  x-ray  images.  One  common  technique  em- 
ploys  an  x-ray  absorbing  phosphor  screen  which  emits 
optical  radiation  which  exposes  photographic  film  held 
adjacent  the  phosphor  screen.  This  technique  offers  the 
advantage  of  high  resolution,  but  is  not  effective  in  real 
time  because  of  the  need  to  develop  the  photographic 
film  to  obtain  a  visible  x-ray  image. 

Another  imaging  device  is  the  x-ray  image  intensi- 
fier  tube.  In  this  device  x-rays  are  absorbed  by  a  fluo- 
rescent  screen  which  emits  photons  which  are  in  turn 
absorbed  in  a  layer  of  photoelectron  emitting  material. 
This  material  emits  electrons  which  are  then  accelerat- 
ed  and  focused  on  a  phosphor  screen  to  produce  a  high- 
er  intensity  visible  image.  While  this  system  operates  in 
real  time,  it  suffers  from  the  disadvantage  that  it  produc- 
es  relatively  low  resolution  images  as  a  result  of  optical 
scattering,  imperfect  electron  optics,  loss  of  sharpness 
in  the  optics  coupling  the  image  intensifier  to  the  camera 
and  other  effects.  In  addition,  it  is  bulky,  fragile,  expen- 
sive  and  requires  high  voltage  to  operate. 

U.S.  Patent  4,011,454  to  Lubowski  et  al.,  issued 
March  8,  1  977  and  entitled  "Structured  X-Ray  Phosphor 
Screen,"  which  is  assigned  to  the  assignee  of  the 
present  invention  and  incorporated  by  reference  for 
background  purposes,  discloses  a  modified  x-ray  image 
intensifier  which  provides  increased  resolution  through 
the  use  of  a  structured  scintillator  material  as  the  fluo- 
rescent  screen.  This  structured  scintillator  screen  is  pro- 
duced  by  a  vacuum  evaporation  process  in  which  Csl  is 
evaporated  from  a  source  boat  and  deposited  on  a  top- 
ographically  structured  surface  to  produce  columnar 
scintillator  elements.  During  the  deposition,  the  struc- 
tured  surface  is  maintained  at  a  temperature  in  the 
range  of  50°C  to  150°C.  The  scintillator  is  then  fired  at 
450°C  to  500°C  to  compact  the  scintillator.  The  deposi- 
tion  process  is  then  repeated  to  produce  taller  scintillator 
elements.  This  is  followed  by  another  firing  at  450°C  to 
500°C  to  compact  the  scintillator.  Following  the  final 
deposition,  the  scintillator  is  fired  at  615°C. 

In  recent  years,  the  art  of  electronic  image  process- 
ing  has  advanced  rapidly.  These  advances  have  made 
computed  tomography  (CT)  machines  not  only  feasible, 
but  very  valuable  medical  diagnostic  tools.  However, 
such  machines  are  substantially  larger  and  more  expen- 
sive  than  typical  x-ray  machines  and  are  more  suitable 
for  obtaining  images  of  slices  through  the  body  rather 

than  a  chest  x-ray  type  of  image  of  the  body. 
There  is  a  need  for  high  resolution  x-ray  imaging 

systems  which  have  an  improved  modulation  transfer 
function  (MTF).  The  modulation  transfer  function  is  the 

5  output  contrast  divided  by  the  input  modulation  and  is  a 
function  of  the  spatial  frequency  of  the  modulation. 

Semiconductor  photosensitive  imaging  arrays  are 
widely  available  today  for  use  in  television  cameras,  fac- 
simile  machines  and  a  wide  variety  of  other  applications. 

10  The  device  disclosed  in  U.S.  Patent  No.  4,906,850  of 
Beerlage,  issued  March  6,  1990,  is  an  example  of  a  ra- 
diographic  image  detecting  device  using  a  semiconduc- 
tor  photcdetector  matrix  and  a  scintillator  array.  The 
Beerlage  device  discloses  use  of  a  protective  layer  of 

is  silicon  oxide  or  silicon  nitride  disposed  over  the  semi- 
conductor  photodetector  matrix,  with  grooves  cut  to 
form  land  portions  on  which  scintillator  crystals  are 
formed. 

US-A-4694177  also  shows  a  device  having  a  light 
20  transmitting  layer  provided  over  a  photodetector  array 

with  a  scintillator  array  mounted  on  the  light  transmitting 
layer. 

Devices  such  as  that  disclosed  by  Beerlage  prove 
problematic  in  that  formation  of  uniform  protective  layers 

25  having  both  the  required  thickness  and  good  optical 
transmission  qualities  to  form  the  land  portions  is  difficult 
when  using  silicon  nitride  or  silicon  oxide  alone.  Other 
materials,  such  as  polyimides,  can  be  used  for  protec- 
tive  and/or  insulative  layers  in  such  a  device  as  they  ex- 

30  hibit  good  optical  transmission  characteristics  and  are 
readily  patterned,  even  in  thick  layers.  Such  polymer 
layers  present  additional  problems,  however,  as  earlier- 
deposited  layers  of  the  polymer  in  a  photodetector  array 
can  swell,  crack,  or  otherwise  become  structurally  de- 

35  graded  when  exposed  to  the  organic  solvents  necessar- 
ily  present  when  subsequent  uncured  layers  of  poly- 
mers  are  deposited.  These  organic  solvents  readily 
leach  through  the  desirably  thin  common  electrode  ma- 
terial,  such  as  indium  tin  oxide,  and  can  thereby  cause 

40  structural  damage  to  a  device  having  an  underlying  pol- 
ymer  layer.  Making  the  electrode  thicker  to  resist  such 
solvents  is  undesirable  as  it  reduces  the  optical  trans- 
parency  of  the  electrode  and  increases  its  electrical  re- 
sistance,  and  both  of  these  changes  adversely  affect 

45  overall  device  performance. 
There  is  thus  a  need  for  a  readily  fabricated  and  ef- 

fective  device  for  providing  increased  resolution  in  real 
time  radiation  imagery  for  x-ray  images  of  the  type  typ- 
ically  provided  on  x-ray  film  and  for  an  electronic  signal 

so  output  of  the  radiation  image  rather  than  optical  output 
to  facilitate  electronic  processing  of  the  image  data. 

Accordingly,  one  object  of  the  present  invention  is 
to  provide  an  electronic  output,  x-ray  sensing  two-di- 
mensional  imaging  array  having  high  resolution.  Anoth- 

55  er  object  of  the  present  invention  is  to  provide  an  imag- 
ing  device  that  is  readily  fabricated  using  an  organic  film, 
such  as  a  polymer,  to  form  topographically  patterned 
surface  features  as  foundations  to  support  individual 

2 
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scintillator  elements  disposed  over  a  photodetector  ar- 
ray  to  provide  high  resolution  imaging  signals. 

Summary  of  the  Invention 

According  to  a  first  aspect  of  the  invention,  there  is 
provided  a  radiation  imager  comprising  a  plurality  of 
photodetectors  arranged  in  a  two  dimensional  array, 
each  of  said  photodetectors  having  an  active  area  in 
which  luminescence  is  converted  to  an  electrical  signal; 
a  barrier  layer  disposed  over  said  active  area  of  each  of 
said  photodetectors,  said  barrier  layer  being  substan- 
tially  impervious  to  organic  solvents;  a  plurality  of  scin- 
tillator  support  islands,  each  of  said  islands  comprising 
an  organic  film  and  being  disposed  on  said  barrier  layer 
to  be  substantially  aligned  with  at  least  one  active  area 
of  respective  ones  of  said  photodetectors,  each  of  said 
support  islands  having  a  first  end  surface  and  a  second 
end  surface,  said  first  end  surface  adjoining  said  barrier 
layer;  and  a  scintillator  array  comprising  a  plurality  of 
individual  scintillator  elements,  each  of  said  individual 
scintillator  elements  having  a  columnar  configuration 
and  being  disposed  on  respective  ones  of  said  support 
islands. 

According  to  a  second  aspect  of  the  invention,  there 
is  provided  a  method  of  producing  a  radiation  imager 
comprising  providing  a  photodetector  array  comprised 
of  a  plurality  of  photodetectors,  arranged  in  a  two  dimen- 
sional  array  each  of  said  photodetectors  having  an  ac- 
tive  area,  said  photodetector  array  having  topographi- 
cally  patterned  surface  features  including  spaced  apart, 
raised  support  islands,  the  pattern  of  the  centers  of  said 
support  islands  being  substantially  the  same  as  the  pat- 
tern  of  the  centers  of  said  photodetectors,  the  centers 
of  said  support  islands  being  substantially  aligned  with 
the  centers  of  respective  ones  of  said  photodetector  ac- 
tive  areas  and  forming  a  structured  scintillator  material 
on  said  support  islands,  said  structured  scintillator  ma- 
terial  forming  separate  scintillator  elements  disposed 
over  and  in  substantial  alignment  with  said  support  is- 
lands;  the  step  of  providing  a  photodetector  array  having 
topographically  patterned  surface  features  character- 
ized  by  depositing  a  barrier  layer  comprising  a  material 
that  is  substantially  impervious  to  organic  solvents  over 
said  photodetectors;  depositing  an  organic  film  over 
said  barrier  layer,  and  patterning  at  least  said  organic 
film  to  form  said  spaced-apart  support  islands. 

A  protective  covering  is  preferably  disposed  be- 
tween  the  support  island  and  the  scintillator  element. 
The  barrier  layer  chemically  separates  the  support  is- 
lands  from  the  photodetectors  preferably  comprises  an 
inorganic  dielectric  material  which  is  substantially  im- 
pervious  to  organic  solvents,  such  as  those  used  in  the 
fabrication  process  for  forming  polyimide  insulating  lay- 
ers.  Silicon  oxide  is  advantageously  used  to  form  the 
barrier  layer. 

In  accordance  with  one  embodiment,  each  island 
support  structure  and  associated  scintillator  element  is 

aligned  with  the  active  area  of  one  of  the  individual  pho- 
todetectors  of  the  array.  A  scintillator  material  such  as 
doped  Csl  is  deposited  on  the  support  island  under  con- 
ditions  which  result  in  the  scintillator  material  growing  in 

5  a  structured,  columnar  manner  whereby  a  separate  el- 
ement  of  the  structured  scintillator  material  grows  on 
each  of  the  support  islands.  The  processes  for  forming 
the  imaging  device  do  not  expose  the  device  to  temper- 
atures  in  excess  of  250°  C. 

10  To  provide  response  at  spatial  frequencies  up  to  five 
line  pairs  per  millimeter,  the  support  islands  are  prefer- 
ably  60  to  90  microns  wide  and  located  on  100  micron 
centers.  The  scintillator  elements  preferably  have  a 
height  of  about  1  50  to  450  microns  so  as  to  provide  stif- 

fs  ficient  x-ray  stopping  power  to  be  effective  with  low  x- 
ray  dosages. 

The  gaps  between  scintillator  elements  which 
space  them  apart  may  be  filled  with  a  reflective  material 
such  as  titanium  dioxide  to  improve  light  collection  effi- 

20  ciency  and  minimize  cross  talk  between  adjacent  ele- 
ments. 

Brief  Description  of  the  Drawings 

25  The  invention  will  now  be  described  in  greater  de- 
tail,  by  way  of  example,  with  reference  to  the  drawings 
in  which: 

Figure  1  is  a  stylized  perspective  view  of  a  portion 
30  of  a  photodetector  array  in  accordance  with  this  in- 

vention; 
Figure  2  is  a  cross-sectional  view  along  the  line  A- 
A  of  a  portion  of  the  device  illustrated  in  Figure  1  ; 
Figure  3  is  a  cross-sectional  view  of  the  device  of 

35  the  present  invention  during  one  step  of  the  fabri- 
cation  process  in  accordance  with  one  embodiment 
of  the  invention; 
Figure  4  is  a  cross-sectional  view  of  a  device  con- 
structed  in  accordance  with  one  embodiment  of  the 

40  present  invention;  and 
Figure  5  is  a  stylized  perspective  view  of  a  portion 
of  a  radiation  imaging  device  constructed  in  accord- 
ance  with  one  embodiment  of  the  present  invention. 

45  Detailed  Description 

In  Figure  1  ,  a  small  portion  of  a  photodetector  array 
5  of  a  radiation  imaging  device  is  illustrated  in  a  stylized 
perspective  view.  Photodetector  array  5  comprises  a 

so  plurality  of  separate  photodetectors  50  which  are  out- 
lined  in  phantom.  This  photodetector  array  may  prefer- 
ably  be  one  of  the  general  type  comprising  thin  film  tran- 
sistors  arranged  in  an  array  of  rows  and  columns  with 
photodiodes  disposed  thereover.  The  thin  film  transis- 

55  tors  control  readout  of  charge  from  the  photodiodes  by 
connecting  the  gate  electrodes  of  the  thin  film  transistors 
in  parallel  along  each  row  and  by  connecting  the  source 
or  output  electrode  of  the  thin  film  transistors  along  each 

3 
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column.  Such  a  photodetector  array  may  typically  have 
a  size  of  from  20  cm  x  20  cm  to  40  cm  x  40  cm,  and 
individual  pixels  spaced  on  100  to  200  micron  centers. 
The  total  number  of  photodetectors  may  therefore  range 
from  about  1  million  to  about  17  million  or  more  in  an  s 
assembled  imaging  device. 

Figure  2  is  a  cross-sectional  view  of  a  representa- 
tive  portion  of  photodetector  array  5  comprising  photo- 
detector  50  taken  along  the  line  A-A  in  Figure  1.  As  il- 
lustrated  in  Figure  2,  the  photodetector  array  is  disposed  10 
on  a  substrate  10  which  is  typically  covered  by  a  gate 
dielectric  film  15.  Photodetector  50  is  preferably  a  silicon 
photodiode  as  described  in  greater  detail  below;  photo- 
detector  50  may  alternatively  comprise  other  known  sol- 
id  state  photodetectors.  An  amorphous  silicon  photodi-  15 
ode  typically  comprises  a  bottom  contact  metallization 
layer  30  disposed  over  dielectric  layer  15  so  as  to  form 
a  base  on  which  the  remaining  components  may  be  fab- 
ricated.  Data  lines  20  are  also  disposed  on  dielectric  lay- 
er  15  spaced  apart  from  contact  metallization  layer  30  20 
and  are  typically  used  to  connect  the  source  (or  drain) 
of  thin  film  transistors  (not  shown),  which  control  the  re- 
adout  from  photodetectors  50,  in  columns  in  the  array. 
Data  lines  20  and  edge  portions  of  contact  metallization 
layer  30  are  typically  covered  by  thin  film  transistor  25 
(TFT)  dielectric  coating  layer  25,  which  is  deposited  over 
substantially  the  entire  substrate  as  a  part  of  the  fabri- 
cation  of  the  thin  film  transistors.  Substrate  1  0  advanta- 
geously  comprises  glass  or  similar  substrate  materials 
as  are  known  in  the  art  and  gate  dielectric  film  15  ad-  30 
vantageously  comprises  silicon  oxide,  silicon  nitride,  or 
similar  dielectric  materials.  Contact  metallization  layer 
30  advantageously  comprises  molybdenum  or  a  similar 
conductor  exhibiting  good  adherence  to  dielectric  layer 
15;  TFT  dielectric  coating  layer  25  typically  comprises  35 
similar  materials  as  gate  dielectric  layer  15. 

Photodetector  50  typically  comprises  a  layer  of  pho- 
tosensitive  material  54  comprising  hydrogenated  amor- 
phous  silicon  or  the  like  disposed  over  and  in  ohmic  con- 
tact  with  contact  metallization  layer  30.  Photodetector  40 
dielectric  layer  60  is  disposed  over  TFT  dielectric  coat- 
ing  layer  25  and  edge  portions  54A,  54B  of  photosensi- 
tive  material  layer  54.  Photodetector  dielectric  layer  60 
preferably  has  a  thickness  selected  to  reduce  the  ca- 
pacitance  between  the  signal  or  data  lines  and  the  elec-  45 
trode  which  overlies  the  assembled  imager.  The  thick- 
ness  of  photodetector  dielectric  layer  60  desirably  is  be- 
tween  about  1  .0  and  2.0  microns  and  is  reasonably  uni- 
form  over  all  topographic  features  between  photodetec- 
tors  in  the  array  so  as  to  exhibit  a  reasonably  smoothly  so 
sloped  upper  surface  after  it  has  been  deposited  over 
the  array.  Photodetector  dielectric  layer  60  advanta- 
geously  comprises  an  organic  dielectric  film,  such  as 
polyimide,  which  is  readily  applied,  provides  a  substan- 
tially  uniform  structure  in  such  a  relatively  thick  layer,  55 
and  exhibits  good  dielectric  characteristics. 

A  common  electrode  70  is  disposed  over  photode- 
tector  dielectric  layer  60  and  is  in  ohmic  contact  with  the 

portion  of  photosensitive  material  layer  54  that  is  not 
covered  by  photodetector  dielectric  layer  60.  Common 
electrode  70  advantageously  comprises  an  optically 
transparent  material  having  low  electrical  resistance, 
such  as  indium  tin  oxide  or  the  like,  and  has  a  thickness 
between  about  50  nm  and  300  nm.  The  portion  of  com- 
mon  electrode  70  overlying  photosensitive  material  lay- 
er  54  and  the  photosensitive  material  comprise  an  active 
area  56  of  photodetector  50,  i.e.,  the  area  of  the  photo- 
detector  array  on  which  incident  light  can  be  detected 
by  photodetector  50  and  converted  to  an  electrical  sig- 
nal. 

A  radiation  imaging  device  can  be  provided  by  op- 
tically  coupling  the  photodetector  array  to  a  scintillator 
material  which  luminesces  when  it  absorbs  incident  ra- 
diation  such  as  x-rays.  The  device  thus  converts  the  lu- 
minescence  emitted  by  the  scintillator  material  into  an 
electronic  imaging  signal.  Although  a  uniform  block  of 
scintillator  material  could  be  used,  that  arrangement 
would  result  in  low  resolution  because  the  luminescence 
emitted  by  the  scintillator  on  the  absorption  of  x-rays  is 
emitted  in  random  directions  within  the  scintillator.  This 
emission  of  luminescence  in  all  directions  within  the 
scintillator  would  cause  each  photodetector  to  respond 
to  luminescence  emitted  toward  it  from  directly  above  it 
and  to  luminescence  emitted  above  other  nearby  pho- 
todetectors  in  an  emission  direction  which  results  in  it 
being  absorbed  within  that  particular  photodetector. 
This  would  result  in  smearing  of  the  image  so  as  to  re- 
duce  the  modulation  transfer  function  and  therefore  pro- 
duce  an  electronic  image  which  exhibits  substantially 
less  resolution  than  the  photodetector  array  itself. 

In  order  to  form  a  high  resolution  x-ray  imager,  it  is 
necessary  to  provide  a  scintillator  structure  which  sub- 
stantially  restricts  light  generated  in  alignment  with  one 
of  the  photodetectors  to  being  collected  by  that  photo- 
detector.  Further,  in  order  to  provide  sufficient  x-ray 
stopping  power  to  ensure  high  sensitivity,  most  available 
scintillator  materials  must  be  in  the  neighborhood  of  1  50 
to  450  microns  thick.  Thus,  bonding  such  a  uniform  scin- 
tillator  to  the  photosensitive  imaging  array  and  then  at- 
tempting  to  etch  the  scintillator  to  form  individual  ele- 
ments  aligned  with  the  photosensitive  imaging  array  is 
of  questionable  feasibility  and  would  be  exceedingly 
time  consuming. 

Use  of  a  scintillator  having  individual  scintillator  el- 
ements  whose  structure  retains  any  luminescence  emit- 
ted  therein  and  directs  it  toward  an  aligned  photodetec- 
tor  in  an  array  provides  the  desired  structure  for  opti- 
mum  resolution  in  which  luminescence  generated  in  a 
particular  region  of  the  scintillator  is  collected  by  the 
photodetector  in  alignment  with  that  region.  Such  a 
structure  can  be  produced  by  combining  individual  scin- 
tillator  elements  which  have  reflective  lateral  surfaces 
to  form  a  scintillator  array  and  aligning  that  scintillator 
array  with  the  photodetector  array.  However,  in  a  system 
having  photodetectors  disposed  on  100  to  200  micron 
centers  and  comprising  millions  of  pixels,  assembling 

4 



7 EP  0  503  062  B1 8 

such  an  array  from  individual  elements  would  be  diffi- 
cult,  time  consuming  and  impractical  at  this  time. 

Such  a  desired  radiation  imaging  device  structure 
can  be  assembled  in  accordance  with  this  invention  by 
providing  topographically  patterned  surface  features  on 
the  photodetector  array  over  which  the  scintillator  ele- 
ments  can  be  disposed.  Such  topographically  patterned 
surface  features  comprise  spaced-apart,  raised  scintil- 
lator  support  islands  90  as  shown  in  Figure  4  on  which 
a  structured  scintillator  array  of  the  desired  dimensions 
can  be  grown.  To  best  isolate  the  individual  scintillator 
elements  from  one  another,  each  scintillator  support  is- 
land  preferably  has  a  height  above  the  photodetector 
array  of  between  about  1  0  to  about  40  microns,  adheres 
well  to  an  underlying  material  on  which  it  is  disposed, 
has  relatively  vertical  sidewalls,  and  is  capable  of  being 
formed  without  adversely  affecting  other  structures  in 
the  radiation  imaging  device.  Organic  films  such  as  pol- 
ymers,  and  in  particular  polyimides,  are  advantageously 
used  in  the  formation  of  support  islands  as  they  are 
readily  deposited  in  the  required  thickness,  can  be  fairly 
easily  patterned  to  form  the  desired  island  structure,  and 
exhibit  good  structural  stability  during  the  fabrication  of 
and  use  of  the  radiation  imaging  device.  Application  of 
a  subsequent  polyimide  layer  on  a  device  already  con- 
taining  polyimide  in  its  structure  can  present  problems 
if  the  organic  solvents  contained  within  the  uncured, 
subsequently-deposited  layer  come  in  contact  with  the 
underlying  polyimide  structure.  Thus,  application  of  a  an 
additional  polyimide  layer  over  photodetector  array  5 
(Figure  1)  as  described  above  can  adversely  affect  the 
structural  integrity  of  photodetector  dielectric  layer  60, 
as  shown  in  Figure  2,  in  that  solvents  present  in  the  un- 
cured  subsequently-deposited  polyimide  layer  can 
leach  through  common  electrode  layer  70  into  the  un- 
derlying  polyimide  layer  and  cause  it  to  crack,  swell,  dis- 
solve,  lose  adhesion,  or  otherwise  degrade  in  structural 
integrity. 

In  accordance  with  this  invention,  a  barrier  layer  80 
is  disposed  over  common  electrode  70,  as  illustrated  in 
Figure  3.  Barrier  layer  80  chemically  separates  the  un- 
derlying  photodetectors  from  the  support  island  struc- 
tures  in  that  during  the  fabrication  process  the  barrier 
layer  substantially  prevents  chemical  interaction  be- 
tween  materials  used  in  the  formation  of  the  island  struc- 
tures  and  the  underlying  photodetector  array  structure. 
The  barrier  layer  comprises  a  material  that  is  substan- 
tially  impervious  to  organic  solvents,  for  example  an  in- 
organic  dielectric  material  such  as  silicon  oxide  or  the 
like.  Barrier  layer  80  advantageously  is  substantially  op- 
tically  transparent  to  optimize  the  optical  transmission 
of  the  luminescence  from  the  scintillator  material, 
through  the  support  island  structure,  to  the  photodetec- 
tor  array.  Further,  barrier  layer  80  preferably  comprises 
material  that  can  be  deposited  at  relatively  low  temper- 
atures,  e.g.  about  250°  C  or  less,  and  that  maintains  its 
structural  integrity,  i.e.,  it  does  not  expand  significantly, 
crack,  lose  adhesion  or  otherwise  become  structurally 

degraded,  when  exposed  to  temperatures  of  about  250° 
C.  The  temperature  of  about  250°C  is  selected  because 
the  photodetectors  in  the  array  may  be  damaged  if  they 
are  exposed  to  temperatures  higher  than  that  in  the 

5  process  of  fabricating  the  scintillator.  It  is  additionally 
preferable,  but  not  necessary  for  the  practice  of  this  in- 
vention,  that  the  barrier  layer  comprise  a  material  that 
allows  selective  etching  with  respect  to  the  support  is- 
land  material  and  the  common  electrode  material;  i.e. 

10  the  support  island  can  be  etched  with  a  given  etchant 
down  to  but  not  necessarily  through  the  barrier  layer, 
and  the  barrier  layer  can  be  etched  with  a  given  etchant 
down  to,  but  not  through,  the  common  electrode.  The 
barrier  layer  also  serves  to  protect  the  relatively  thin 

is  common  electrode  during  the  patterning  of  the  much 
thicker  polyimide  layer  to  form  the  support  islands  as  the 
etching  of  the  polyimide  layer  necessarily  requires  some 
overetching,  even  when  the  layer  has  a  reasonable 
thickness  uniformity  (e.g.,  5%),  in  order  to  ensure  a  suf- 

20  ficient  amount  of  the  polyimide  material  is  removed  in 
the  regions  where  it  is  thickest.  Even  careful  etching  of 
the  polyimide  layer  may  result  in  up  to  about  30  nm  of 
the  indium  tin  oxide  being  removed  in  some  portions  of 
the  common  electrode. 

25  Barrier  layer  80  preferably  has  a  thickness  between 
about  100  and  1500  nm,  and  is  deposited  by  chemical 
vapor  depositon  or  similar  known  techniques.  For  ex- 
ample,  when  the  barrier  layer  is  deposited  to  a  thickness 
of  about  500  nm  to  750  nm  in  a  plasma  enhanced  chem- 

30  ical  vapor  deposition  process  at  about  250°  C  in  which 
tetraethoxysilicate  (TEOS)  is  used  as  the  source  of  the 
silicon,  barrier  layer  80  is  substantially  imperviousness 
to  organic  solvents 

A  polyimide  layer  92  (Figure  3)  is  disposed  over  bar- 
35  rier  layer  80.  Polyimide  layer  92  is  preferably  deposited 

by  spraying  or  spinning  on  a  polyimide  precursor  such 
as  Dupont  series  2500  or  Ciba-Geigy  series  200  poly- 
imide  which  is  then  cured  to  convert  it  to  the  polyimide 
while  on  the  barrier  layer  80  The  thickness  of  polyimide 

40  layer  92  is  preferably  between  about  1  0  and  40  microns. 
Alternatively,  this  polyimide  layer  92  may  be  formed  by 
using  a  preformed  sheet  of  polyimide  such  as  Kapton® 
polyimide,  available  from  E.I.  du  Pont  de  Nemours  Com- 
pany  in  combination  with  an  adhesive  layer  such  as  UL- 

45  TEM®  polyetherimide  resin  available  from  General 
Electric  Company  by  using  the  Ultem  resin  to  laminate 
the  Kapton  polyimide  to  the  barrier  layer  at  a  tempera- 
ture  in  the  range  from  about  220°C  to  250°C  as  taught 
in  U.S.  Patent  4,933,042,  entitled,  "Method  for  Packag- 

50  ing  Integrated  Circuit  Chips  Employing  a  Polymer  Film 
Overlay  Layer"  by  C.W.  Eichelberger  et  al. 

A  protective  covering  layer  94  is  advantageously 
disposed  over  polyimide  layer  92  to  minimize  chemical 
interactions  between  the  polyimide  layer  and  the  scin- 

55  tillator  material  to  be  deposited  on  the  patterned  support 
island  structures.  Protective  layer  94  preferably  com- 
prises  an  inorganic  dielectric  similar  to  that  used  for  bar- 
rier  layer  80,  such  as  silicon  dioxide,  and  has  a  thickness 

5 
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between  about  0.4  and  1  .5  microns. 
The  multi-layered  structure  illustrated  in  Figure  3  is 

patterned  to  form  a  plurality  of  island  structures  90.  Spe- 
cifically,  protective  layer  94  and  polyimide  layer  92  are 
selectively  etched  to  leave  support  islands  90  ,  a  repre- 
sentative  one  of  which  is  illustrated  in  Figure  4,  disposed 
over  photodetector  array  5  in  positions  substantially 
aligned  with  active  areas  56  of  each  respective  photo- 
detector.  Known  chemical  etching  techniques  from  the 
liquid  or  vapor  phase  or  a  combination  thereof,  as  may 
be  considered  suitable,  may  be  used  to  pattern  the  pro- 
tective  layer  and  the  polyimide  layer.  Alternatively,  laser 
ablation  or  similar  patterning  techniques  can  be  used. 
Where  the  polyimide  precursor  is  spun  on  as  a  precursor 
and  then  cured  or  reacted  to  form  the  polyimide,  the 
process  of  removing  portions  of  the  polyimide  layer  to 
form  the  support  islands  may  be  simplified  by  etching 
the  material  before  the  polyimide  precursor  is  fully 
cured.  It  is  preferred  to  remove  all  of  the  polyimide  not 
directly  underlying  the  support  island  in  order  to  mini- 
mize  scattering  of  the  luminescence  from  one  element 
of  the  x-ray  imaging  array  to  another.  Barrier  layer  80 
can  be  etched  through  similar  processes  as  described 
above  for  the  polyimide  layer.  As  illustrated  in  Figure  4, 
barrier  layer  80  may  be  removed  from  the  surface  of 
common  electrode  70  except  where  it  underlies  support 
island  90;  alterntively,  barrier  layer  80  may  be  left  sub- 
stantially  in  place  after  the  patterning  of  the  support  is- 
lands  so  long  as  sufficient  amounts  are  removed  at  se- 
lected  locations  to  allow  necessary  electrical  contacts 
to  be  made  to  common  electrode  70. 

Each  support  island  90  is  substantially  aligned  over 
the  active  area  of  one  of  the  photodetectors  in  the  array 
For  a  rectangular  photodetector  array  having  its  photo- 
detectors  disposed  on  100  micron  centers,  the  support 
islands  are  preferably  60  to  90  microns  wide  and  the 
distance  between  the  sidewalls  of  adjacent  support  is- 
lands  is  preferably  10  to  40  microns 

A  presently  preferred  scintillator  material  is  doped 
cesium  iodide  (Csl)  which  may  be  doped  with  sodium, 
thallium  or  any  other  appropriate  dopant.  Because  pho- 
todetector  array  5  must  be  maintained  at  temperatures 
below  about  250°C  in  order  to  prevent  excessive  dete- 
rioration,  the  process  taught  in  U.S.  Patent  4,011,454 
can  not  be  used  directly.  However,  the  firing  steps  at 
450°C  to  500°C  and  at  615°C  can  be  omitted  from  that 
process  while  still  achieving  a  satisfactory  scintillator  ar- 
ray  structure 

Thus,  the  cesium  iodide  scintillator  material  is  pref- 
erably  grown  in  the  manner  taught  in  the  above-identi- 
fied  Lubowski  et  al.  U.S.  Patent  4,01  1  ,454  while  omitting 
the  firing  steps  so  that  the  photodetector  array  is  held 
at  temperatures  below  about  250°C  throughout  the 
process.  This  growth  is  achieved  by  placing  the  photo- 
detector  array  having  the  support  islands  patterned  to 
control  the  growth  pattern  of  the  Csl  in  an  evaporation 
deposition  chamber  along  with  an  evaporation  boat  con- 
taining  powdered  cesium  iodide. 

The  photodetector  array  with  the  associated  sup- 
port  island  structures  is  positioned  to  receive  depositing 
material  only  at  relatively  large  angles  to  the  normal  to 
its  surface.  This  prevents  or  minimizes  deposition  of  the 

5  Csl  on  portions  of  the  array  other  than  the  support  is- 
lands  and  results  in  growth  of  a  plurality  of  separate  scin- 
tillator  elements  100  on  each  of  respective  ones  of  the 
support  islands.  This  effect  may  be  achieved  with  a  baf- 
fle  or  other  obstruction  disposed  between  the  evapora- 

10  tion  boat  and  photodetector  array  and  maintaining  the 
walls  of  the  evaporation  chamber  at  elevated  tempera- 
tures,  or  by  angling  the  photodetector  array  relative  to 
the  direction  of  travel  of  the  incident  material.  Under 
these  conditions,  the  cesium  iodide  arrives  at  the  pho- 

15  todetector  array  at  a  sufficiently  large  angle  to  the  nor- 
mal  that  it  deposits  essentially  exclusively  on  the  sup- 
port  islands  90.  Because  cesium  iodide  by  nature  tends 
to  grow  in  a  columnar  configuration,  proper  process  con- 
trol  enables  individual  scintillator  elements  to  grow  to  a 

20  height  of  150  to  450  microns  or  more  without  adjacent 
elements  merging.  It  has  been  found  that  satisfactory 
scintillator  elements  can  be  obtained  without  employing 
the  high  temperature  steps  taught  in  the  Lubowski  et  al. 
patent.  In  particular,  the  entire  structure  is  kept  below 

25  250°C  throughout  the  fabrication  process.  As  an  alter- 
native  to  evaporation,  sputtering  or  chemical  vapor  dep- 
osition  may  be  employed  in  the  growth  of  the  scintillator 
elements. 

Following  the  growth  of  structured  scintillator  ele- 
30  ments  100,  the  generally  rectangular  parallelepiped 

configuration  of  the  individual  scintillator  elements  tends 
to  trap  any  light  which  is  generated  therein  within  the 
individual  elements  with  the  result  that  most  of  the  light 
generated  therein  is  collected  by  the  underlying  photo- 

35  detector.  However,  some  light  will  escape  from  an  indi- 
vidual  element  by  striking  its  lateral  surface  sufficiently 
close  to  the  normal  that  it  is  not  totally  internally  reflect- 
ed.  Such  escaping  light  may  enter  an  adjacent  element 
and  be  collected  by  its  respective  photodetector  Such 

40  crosstalk  reduces  both  image  resolution  and  contrast 
and  is  thus  considered  undesirable.  The  amount  of  such 
crosstalk  may  be  reduced  by  filling  the  gaps  96  (Figure 
5)  between  the  individual  scintillator  elements  100  with 
either  an  optical  absorber  or  an  optical  reflector  (not 

45  shown).  Optical  reflector  materials  include  titanium  di- 
oxide,  magnesium  oxide  and  lead  oxide  which  may  be 
introduced  as  a  fine  powder.  Gentle  vibration  of  the  scin- 
tillator  structure  can  aid  in  settling  this  powder  in  the 
gaps  between  the  adjacent  scintillator  columns. 

so  Preferably,  a  reflective  material  is  deposited  over 
the  upper  end  of  the  cesium  iodide  elements  to  reflect 
light  which  would  otherwise  emerge  from  those  ends. 
This  reflective  layer  may  be  deposited  directly  on  the  as- 
grown  end  of  the  cesium  iodide  elements  or,  if  preferred, 

55  those  elements  may  be  gently  polished  beforehand  to 
provide  a  more  planar  surface.  If  desired,  an  environ- 
mental  protection  layer  such  as  a  silicone  potting  gel  and 
a  protective  x-ray  window  may  be  deposited  over  the 

6 
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entire  radiation  imager  110  to  minimize  externally  in- 
duced  changes  in  the  structure. 

With  the  fabrication  of  this  radiation  imager  now 
complete,  this  imager  array  may  be  used  to  detect  x- 
rays  and  convert  them  to  electronic  signals  which  may 
then  be  converted  to  a  readout  image  either  directly  or 
after  data  reduction  intended  to  enhance  image  quality 
or  information  content,  as  may  be  considered  desirable. 
This  x-ray  imaging  array  requires  only  the  low  voltages 
needed  to  operate  the  photodetector  array  and  is  rug- 
ged  and  maintenance  free. 

This  array  has  the  advantage  of  providing  high  res- 
olution  because  of  its  small  cell  size  and  ability  to  restrict 
substantially  all  of  the  luminescence  generated  within 
each  cell  to  that  same  cell.  It  also  provides  the  advan- 
tage  of  providing  relatively  high  sensitivity  because  of 
its  thick  x-ray  absorbing  scintillator  elemenis  which  are 
capable  of  absorbing  a  substantial  portion  of  incident  x- 
rays. 

While  doped  Csl  is  presently  preferred  as  the  scin- 
tillator  material,  other  scintillator  material  which  can  be 
provided  in  such  a  structured  array  may  also  be  used. 
Such  structured  arrays  may  be  produced  by  patterned 
growth  as  with  Csl  or  by  conversion  of  a  block  of  scin- 
tillator  material  into  individual  elements  having  suitable 
sizes  and  properties  by  sawing,  laser  ablation,  chemical 
etching  or  other  techniques. 

Claims 

1.  A  radiation  imager  (110)  comprising: 

a  plurality  of  photodetectors  (50)  arranged  in  a 
two  dimensional  array  (5),  each  of  said  photo- 
detectors  (50)  having  an  active  area  (56)  in 
which  luminescence  is  converted  to  an  electri- 
cal  signal; 
a  barrier  layer  (80)  disposed  over  said  active 
area  (56)  of  each  of  said  photodetectors  (50), 
said  barrier  layer  being  substantially  impervi- 
ous  to  organic  solvents; 
a  plurality  of  scintillator  support  islands  (90), 
each  of  said  islands  (90)  comprising  an  organic 
film  and  being  disposed  on  said  barrier  layer 
(80)  to  be  substantially  aligned  with  at  least  one 
active  area  (56)  of  respective  ones  of  said  pho- 
todetectors  (50),  each  of  said  support  islands 
(90)  having  a  first  end  surface  and  a  second 
end  surface,  said  first  end  surface  adjoining 
said  barrier  layer;  and 
a  scintillator  array  comprising  a  plurality  of  in- 
dividual  scintillator  elements  (1  00),  each  of  said 
individual  scintillator  elements  (100)  having  a 
columnar  configuration  and  being  disposed  on 
respective  ones  of  said  support  islands  (90). 

2.  The  device  of  claim  1  further  comprising  a  protec- 

tive  covering  (94)  disposed  over  said  second  end 
surfaces  of  said  scintillator  support  islands  (90). 

3.  The  device  of  claim  2  wherein  said  barrier  layer  (80) 
5  and  said  protective  covering  (94)  each  comprise  an 

inorganic  dielectric. 

4.  The  device  of  claim  3  wherein  said  barrier  layer  (80) 
comprises  silicon  oxide. 

10 
5.  The  device  of  claim  3  wherein  said  scintillator  sup- 

port  islands  (90)  each  comprise  a  polymer. 

6.  The  device  of  claim  5  wherein  said  polymer  corn- 
's  prises  a  polyimide. 

7.  The  device  of  claim  3  wherein  said  photodetector 
array  further  comprises  a  photodetector  dielectric 
layer  (60),  said  dielectric  layer  (60)  comprising  the 

20  same  material  as  said  support  islands  (90). 

8.  The  device  of  claim  1  wherein  said  scintillator  sup- 
port  islands  (90)  comprise  a  material  etchable  by  a 
process  to  which  said  barrier  layer  (80)  is  substan- 

25  tially  immune. 

9.  The  device  of  claim  1  wherein  said  barrier  layer  (80) 
is  substantially  optically  transparent. 

30  10.  The  device  of  claim  1  wherein  said  barrier  layer  (80) 
comprises  material  that  can  be  deposited  on  said 
photodetector  array  at  temperatures  below  about 
250°C. 

35  11.  The  device  of  claim  1  wherein  said  barrier  layer  (80) 
comprises  a  material  that  retains  its  structural  sta- 
bility  up  to  temperatures  of  about  250°C. 

12.  The  device  of  claim  1  wherein  each  of  said  scintil- 
40  lator  elements  (100)  has  a  height  which  is  at  least 

twice  the  width  of  the  base. 

13.  The  device  of  claim  1  wherein  said  scintillator  array 
comprises  cesium  iodide. 

45 
14.  The  device  of  claim  1  wherein  said  barrier  layer  (80) 

has  a  thickness  of  between  about  1  00  and  1  500nm. 

15.  The  device  of  claim  1  wherein  said  support  islands 
so  (90)  have  a  thickness  between  said  first  end  and 

second  end  surfaces  between  about  10  and  40  mi- 
crometres. 

16.  The  device  of  claim  1  wherein  each  of  said  support 
55  islands  (90)  is  aligned  with  only  one  of  said  active 

areas  (56). 

17.  A  method  of  producing  a  radiation  imager  (110) 
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comprising: 

providing  a  photodetector  array  (5)  comprised 
of  a  plurality  of  photodetectors  (50)  arranged  in 
a  two  dimensional  array,  each  of  said  photode- 
tectors  (50)  having  an  active  area  (56),  said 
photodetector  array  (5)  having  topographically 
patterned  surface  features  including  spaced 
apart,  raised  support  islands  (90),  the  pattern 
of  the  centers  of  said  support  islands  (90)  being 
substantially  the  same  as  the  pattern  of  the 
centers  of  said  photodetectors  (50),  the  centers 
of  said  support  islands  (90)  being  substantially 
aligned  with  the  centers  of  respective  ones  of 
said  photodetector  active  areas  (56)  and 
forming  a  structured  scintillator  material  on  said 
support  islands  (90),  said  structured  scintillator 
material  forming  separate  scintillator  elements 
(100)  disposed  over  and  in  substantial  align- 
ment  with  said  support  islands  (90); 
the  step  of  providing  a  photodetector  array  (5) 
having  topographically  patterned  surface  fea- 
tures  characterized  by: 
depositing  a  barrier  layer  (80)  comprising  a  ma- 
terial  that  is  substantially  impervious  to  organic 
solvents  over  said  photodetectors  (50); 
depositing  an  organic  film  (92)  over  said  barrier 
layer  (80),  and  patterning  at  least  said  organic 
film  (92)  to  form  said  spaced-apart  support  is- 
lands  (90). 

18.  The  method  recited  in  claim  17  wherein  said  step 
of  providing  a  photodetector  array  having  a  topo- 
graphically  patterned  surface  feature  further  com- 
prises: 

depositing  a  protective  covering  (94)  over  said 
organic  film  (92);  and 
patterning  said  protective  covering  (94)  in  cor- 
respondence  with  said  organic  film  (92). 

19.  The  method  recited  in  claim  17  wherein  the  step  of 
forming  comprises: 

growing  said  scintillator  elements  (100)  on 
said  support  islands  (90)  by  evaporation,  sputtering 
or  chemical  vapor  deposition. 

20.  The  method  recited  in  claim  19  wherein  the  depo- 
sition  vapor  is  provided  by  evaporation  of  a  body  of 
scintillator  source  material  having  the  composition 
desired  for  the  scintillator  material. 

21.  The  method  recited  in  claim  17  wherein  the  step  of 
depositing  a  barrier  layer  (80)  comprises  plasma 
enhanced  chemical  vapor  deposition  of  silicon  di- 
oxide  using  tetraethoxysilicate  as  the  source  of  the 
silicon. 

22.  The  method  recited  in  claim  17  wherein: 
said  photodetector  array  (5)  is  maintained  at 

a  temperature  of  less  than  250°C  throughout  the 
steps  of  depositing  said  barrier  layer  (80),  deposit- 

5  ing  said  organic  film  (92),  depositing  said  protective 
covering  (94)  and  forming  said  structured  scintilla- 
tor  material. 

10  Patentanspriiche 

1.  Strahlungsbildgeber  (110)  enthaltend: 

mehrere  Fotodetektoren  (50),  die  in  einerzwei- 
15  dimensionalen  Array  (5),  wobei  jeder  der  Foto- 

detektoren  (50)  eine  aktive  Flache  (56)  auf- 
weist,  in  der  Lumineszenz  in  ein  elektrisches 
Signal  umgewandelt  wird; 
eine  Grenzschicht  (80),  die  iiber  der  aktiven 

20  Flache  (56)  von  jedem  der  Fotodetektoren  (50) 
angeordnet  ist,  wobei  die  Grenzschicht  fur  or- 
ganische  Losungsmittel  im  wesentlichen  un- 
durchlassig  ist; 
mehrere  Szintillator-Stutzinseln  (90),  wobei  je- 

25  de  Insel  (90)  einen  organischen  Film  aufweist 
und  auf  der  Grenzschicht  (90)  angeordnet  ist, 
die  mit  wenigstens  einer  aktiven  Flache  (56) 
von  entsprechenden  Fotodetektoren  (50)  im 
wesentlichen  auszurichten  ist,  wobei  jede  der 

30  Stutzinseln  (90)  eine  erste  Endflache  und  eine 
zweite  Endflache  aufweist,  wobei  die  erste 
Endflache  an  der  Grenzschicht  angrenzt;  und 
eine  Szintillator-Array,  die  mehrere  einzelne 
Szintillator-Elemente  (100)  aufweist,  wobei  je- 

35  des  einzelne  Szintillator-Element  (100)  eine 
saulenformige  Konfiguration  hat  und  auf  ent- 
sprechenden  von  den  Stutzinseln  (90)  ange- 
ordnet  ist. 

40  2.  Vorrichtung  nach  Anspruch  1  ,  ferner  einen  Schutz- 
uberzug  (94)  enthaltend,  der  iiber  den  zweiten  End- 
flachen  der  Szintillator-Stutzinseln  (90)  angeordnet 
ist. 

45  3.  Vorrichtung  nach  Anspruch  2,  wobei  die  Grenz- 
schicht  (80)  und  der  Schutzuberzug  (94)  jeweils  ein 
anorganisches  Dielektrikum  aufweisen. 

4.  Vorrichtung  nach  Anspruch  3,  wobei  die  Grenz- 
50  schicht  (80)  Siliziumoxid  aufweist. 

5.  Vorrichtung  nach  Anspruch  3,  wobei  die  Szintillator- 
Stutzinseln  (90)  jeweils  ein  Polymer  aufweisen. 

55  6.  Vorrichtung  nach  Anspruch  5,  wobei  das  Polymer 
ein  Polimid  aufweist. 

7.  Vorrichtung  nach  Anspruch  3,  wobei  die  Fotodetek- 

8 
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tor-Array  ferner  eine  dielektrische  Schicht  (60)  des 
Fotodetektors  aufweist,  wobei  die  dielektrische 
Schicht  (60)  das  gleiche  Material  wie  die  Stutzin- 
seln  (90)  aufweist. 

8.  Vorrichtung  nach  Anspruch  1  ,  wobei  die  Szintillator- 
Stutzinseln  (90)  ein  Material  aufweisen,  das  durch 
ein  Verfahren  atzbar  ist,  gegen  das  die  Grenz- 
schicht  (80)  im  wesentlichen  immun  ist. 

9.  Vorrichtung  nach  Anspruch  1,  wobei  die  Grenz- 
schicht  (80)  im  wesentlichen  optisch  transparent  ist. 

10.  Vorrichtung  nach  Anspruch  1,  wobei  die  Grenz- 
schicht  (80)  ein  Material  aufweist,  das  auf  der  Fo- 
todetektor-Array  bei  Temperaturen  unter  etwa 
250°C  abgeschieden  werden  kann. 

11.  Vorrichtung  nach  Anspruch  1,  wobei  die  Grenz- 
schicht  (80)  ein  Material  aufweist,  das  seine  struk- 
turelle  Stabilitat  bis  zu  Temperaturen  von  etwa 
250°C  beibehalt. 

12.  Vorrichtung  nach  Anspruch  1,  wobei  jedes  der  Szin- 
tillator-Elemente  (100)  eine  Hohe  hat,  die  wenig- 
stens  doppelt  so  groB  ist  wie  die  Breite  der  Basis. 

13.  Vorrichtung  nach  Anspruch  1  ,  wobei  die  Szintillator- 
Array  Caesiumjodid  aufweist. 

14.  Vorrichtung  nach  Anspruch  1,  wobei  die  Grenz- 
schicht  (80)  eine  Dicke  zwischen  etwa  100  und 
1500  nm  hat. 

15.  Vorrichtung  nach  Anspruch  1  ,  wobei  die  Stutzinseln 
(90)  eine  Dicke  zwischen  den  ersten  und  zweiten 
Endflachen  zwischen  etwa  10  und  40  Mikrometer 
haben. 

1  6.  Vorrichtung  nach  Anspruch  1  ,  wobei  jede  der  Stutz- 
inseln  (90)  mit  nur  einer  der  aktiven  Flachen  (56) 
ausgerichtet  ist. 

Mitten  von  entsprechenden  aktiven  Fotodetek- 
tor-Flachen  (56),  und 
Formen  eines  strukturierten  Szintillatormateri- 
als  auf  den  Stutzinseln  (90),  wobei  das  struktu- 

5  rierte  Szintillatormaterial  getrennte  Szintillator- 
Elemente  (100)  bildet,  die  iiber  und  im  wesent- 
lichen  in  Ausrichtung  mit  den  Stutzinseln  (90) 
angeordnet  sind; 
wobei  der  Schritt  der  Bereitstellung  einer  Foto- 

10  detektor-Array  (5)  mit  topografisch  gemuster- 
ten  Oberflachenmerkmalen  gekennzeichnet 
ist: 
Abscheiden  einer  Grenzschicht  (80),  das  ein 
Material  enthalt,  das  gegeniiber  organischen 

is  Losungsmitteln  im  wesentlichen  undurchlassig 
ist,  iiber  den  Fotodetektoren  (50); 
Abscheiden  eines  organischen  Films  (92)  iiber 
der  Grenzschicht  (80)  und  Mustern  von  wenig- 
stens  dem  organischen  Film  (92),  urn  die  im  Ab- 

20  stand  angeordneten  Stutzinseln  (90)  zu  bilden. 

18.  Verfahren  nach  Anspruch  17,  wobei  der  Schritt  des 
Bereitstellens  einer  Fotodetektor-Array  (5)  mit  ei- 
nem  topografisch  gemusterten  Oberflachenmerk- 

25  mal  ferner  enthalt: 

Abscheiden  eines  Schutziiberzuges  (94)  iiber 
dem  ogranischen  Film  (92);  und 
Mustern  des  Schutziiberzuges  (94)  entspre- 

30  chend  dem  organischen  Film  (92). 

19.  Verfahren  nach  Anspruch  17,  wobei  der  Formschritt 
enthalt: 

Aufwachsen  der  Szintillator-Elemente  (100) 
35  auf  die  Stutzinseln  (90)  durch  Aufdampfen,  Zer- 

stauben  oder  chemische  Dampfabscheidung. 

20.  Verfahren  nach  Anspruch  19,  wobei  der  Abschei- 
dungsdampf  bereitgestellt  wird  durch  Verdampfen 

40  eines  Korpers  aus  Szintillator-Quellmaterial  mit  der 
Zusammensetzung,  die  fur  das  Szintillatormaterial 
gewiinscht  wird. 

20 

17.  Verfahren  zum  Erzeugen  eines  Strahlungsbildge- 
bers  (110)  enthaltend:  45 

Bereitstellen  einer  Fotodetektor-Array  (5),  die 
aus  mehreren  Fotodetektoren  (50)  gebildet  ist, 
die  in  einer  zweidimensionalen  Array  angeord- 
net  sind,  wobei  jeder  der  Fotodetektoren  (50)  so 
eine  aktive  Flache  (56)  hat,  die  Fotodetektor- 
Array  (5)  topografisch  gemusterte  Oberfla- 
chenmerkmale  mit  im  Abstand  angeordneten, 
erhohten  Stutzinseln  (90)  aufweist,  das  Muster 
der  Mitten  der  Stutzinseln  (90)  im  wesentlichen  55 
das  gleiche  ist  wie  das  Muster  der  Mitten  der 
Fotodetektoren  (50),  die  Mitten  der  Stutzinseln 
(90)  im  wesentlichen  ausgerichtet  sind  mit  den 

21  .  Verfahren  nach  Anspruch  1  7,  wobei  der  Schritt  des 
Abscheidens  einer  Grenzschicht  (80)  eine  plasma- 
verstarkte  chemische  Dampfabscheidung  von  Sili- 
ziumdioxid  unter  Verwendung  von  Tetrathoxysilicat 
als  Quelle  des  Siliziums  enthalt. 

22.  Verfahren  nach  Anspruch  17,  wobei  die  Fotodetek- 
tor-Array  (5)  auf  einer  Temperatur  von  weniger  als 
250°C  gehalten  wird  wahrend  der  Schritte  des  Ab- 
scheidens  der  Grenzschicht  (80),  des  Abscheidens 
des  organischen  Films  (92),  des  Abscheidens  des 
Schutziiberzuges  (94)  und  der  Bildung  des  struktu- 
rierten  Szintillatormaterials. 

9 
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Revendications 

1.  Dispositif  (110)  d'imagerie  par  rayonnement  com- 
prenant: 

une  pluralite  de  photodetecteurs  (50)  disposes 
sous  forme  d'une  matrice  bidimensionnelle  (5), 
chacun  desdits  photodetecteurs  (50)  compor- 
tant  une  zone  active  (56)  dans  laquelle  la  lumi- 
nescence  est  convertie  en  un  signal  electrique; 
une  couche  d'arret  (80)  disposee  sur  ladite  zo- 
ne  active  (56)  de  chacun  desdits  photodetec- 
teurs  (50),  ladite  couche  d'arret  etant  sensible- 
ment  impermeable  aux  solvants  organiques; 
une  pluralite  d'Tlots  (90)  de  support  de  scintilla- 
teur,  chacun  desdits  Tlots  (90)  comprenant  un 
film  organique  et  etant  dispose  sur  ladite  cou- 
che  d'arret  (80)  de  maniere  a  etre  sensiblement 
aligne  avec  au  moins  une  zone  active  (56)  de 
ceux  respectifs  desdits  photodetecteurs  (50), 
chacun  desdits  Tlots  de  support  (90)  compor- 
tant  une  premiere  surface  d'extremite  et  une 
seconde  surface  d'extremite,  ladite  premiere 
surface  d'extremite  etant  voisine  de  ladite  cou- 
che  d'arret;  et 
une  matrice  de  scintillation  comprenant  une 
pluralite  d'elements  scintillateurs  individuels 
(100),  chacun  desdits  elements  scintillateurs 
individuels  (100)  ayant  une  configuration  en 
forme  de  colonne  et  etant  dispose  sur  ceux  res- 
pectifs  desdits  ilots  de  support  (90). 

2.  Dispositif  selon  la  revendication  1  ,  comprenant,  en 
outre,  un  revetement  protecteur  (94)  dispose  sur 
lesdites  secondes  surfaces  d'extremite  desdits  Tlots 
(90)  de  support  de  scintillateur. 

3.  Dispositif  selon  la  revendication  2,  dans  lequel  la- 
dite  couche  d'arret  (80)  et  ledit  revetement  protec- 
teur  (94)  comprennent  chacun  un  dielectrique  inor- 
ganique. 

4.  Dispositif  selon  la  revendication  3,  dans  lequel  la- 
dite  couche  d'arret  (80)  comprend  de  I'oxyde  de  si- 
licium. 

5.  Dispositif  selon  la  revendication  3,  dans  lequel  les- 
dits  Tlots  (90)  de  support  de  scintillateur  compren- 
nent  chacun  un  polymere. 

6.  Dispositif  selon  la  revendication  5,  dans  lequel  ledit 
polymere  comprend  un  polyimide. 

7.  Dispositif  selon  la  revendication  3,  dans  lequel  la- 
dite  matrice  de  photodetection  comprend,  en  outre, 
une  couche  dielectrique  photoconductrice  (60),  la- 
dite  couche  dielectrique  (60)  comprenant  le  meme 
materiau  que  lesdits  Tlots  (90)  de  support. 

8.  Dispositif  selon  la  revendication  1  ,  dans  lequel  les- 
dits  Tlots  (90)  de  support  de  scintillateur  comprend 
un  materiau  susceptible  d'etre  corrode  par  un  pro- 
cessus  vis-a-vis  duquel  la  couche  d'arret  (80)  est 

5  insensible. 

9.  Dispositif  selon  la  revendication  1  ,  dans  lequel  la- 
dite  couche  d'arret  (80)  est  sensiblement  transpa- 
rente  du  point  de  vue  optique. 

10 
10.  Dispositif  selon  la  revendication  1,  dans  lequel  la- 

dite  couche  d'arret  (80)  comprend  un  materiau  qui 
peut  etre  depose  sur  ladite  matrice  de  photodetec- 
tion  a  des  temperatures  inferieures  a  environ 

is  250°C. 

11.  Dispositif  selon  la  revendication  1,  dans  lequel  la- 
dite  couche  d'arret  (80)  comprend  un  materiau  qui 
conserve  sa  stabilite  structurale  jusqu'a  des  tempe- 

20  ratures  d'environ  250°C. 

12.  Dispositif  selon  la  revendication  1  ,  dans  lequel  cha- 
cun  desdits  elements  scintillateurs  (1  00)  a  une  hau- 
teur  qui  est  egale  a  au  moins  deux  fois  la  largeur  de 

25  la  base. 

13.  Dispositif  selon  la  revendication  1,  dans  lequel  la- 
dite  matrice  de  scintillation  comprend  un  iodure  de 
caesium. 

30 
14.  Dispositif  selon  la  revendication  1,  dans  lequel  la- 

dite  couche  d'arret  (80)  a  une  epaisseur  comprise 
entre  environ  100  et  1500  nm. 

35  15.  Dispositif  selon  la  revendication  1  ,  dans  lequel  les- 
dits-ilots  de  support  (90)  ont,  entre  lesdites  surfaces 
de  premiere  et  de  seconde  extremites,  une  epais- 
seur  comprise  entre  environ  et  40  micrometres. 

40  16.  Dispositif  selon  la  revendication  1  ,  dans  lequel  cha- 
cun  des  Tlots  de  support  (90)  est  aligne  avec  seule- 
ment  une  desdites  zones  actives  (56). 

17.  Procede  de  fabrication  d'un  dispositif  (110)  d'ima- 
45  gerie  par  rayonnement  comprenant: 

la  realisation  d'une  matrice  de  photodetection 
(5),  constitute  d'une  pluralite  de  photodetec- 
teurs  (50)  disposes  sous  forme  d'une  matrice 

so  bidimensionnelle,  chacun  desdits  photodetec- 
teurs  (50)  comportant  une  zone  active  (56),  la- 
dite  matrice  de  photodetection  (5)  presentant 
des  caracteristiques  de  surface  configuree  de 
facon  topographique  et  comprenant  des  Tlots 

55  de  support  (90)  sureleves  et  espaces  les  uns 
des  autres,  la  configuration  des  centres  desdits 
Tlots  de  support  (90)  etant  sensiblement  identi- 
que  a  la  configuration  des  centres  desdits  pho- 

50 

55 
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todetecteurs  (50),  les  centres  desdits  Tlots  de 
support  (90)  etant  sensiblement  alignes  avec 
les  centres  de  celles  respectives  desdites  zo- 
nes  actives  (56)  des  photodetecteurs,  et 
la  formation  d'un  materiau  scintillateur  structu-  s 
re  sur  lesdits  Tlots  de  support  (90),  ledit  mate- 
riau  scintillateur  structure  formant  des  ele- 
ments  scintillateurs  separes  (1  00)  disposes  sur 
lesdits  Tlots  de  support  (90)  et  en  alignement 
substantiel  avec  ces  Tlots.  10 
I'etape  de  realisation  d'une  matrice  de  photo- 
detection  (5)  presentant  des  caracteristiques 
de  surface  configuree  de  facon  topographique 
etant  caracterisee  par: 
le  depot  sur  lesdits  photodetecteurs  (50)  d'une  15 
couche  d'arret  (80)  comprenant  un  materiau 
qui  est  sensiblement  impermeable  aux  sol- 
vants  organiques; 
le  depot  d'un  film  organique  (92)  sur  ladite  cou- 
che  d'arret  (80)  et  la  configuration  d'au  moins  20 
ledit  film  organique  (92)  de  maniere  a  former 
lesdits  Tlots  de  support  (90)  espaces  les  uns 
des  autres. 

dant  toute  les  etapes  de  depot  de  ladite  couche  d'ar- 
ret  (80),  de  depot  dudit  film  organique  (92),  de  depot 
dudit  revetement  protecteur  (94)  et  de  formation  du- 
dit  materiau  scintillateur  structure. 

18.  Procede  selon  la  revendication  17,  dans  lequel  la-  25 
dite  etape  de  realisation  d'une  matrice  de  photode- 
tection  presentant  une  caracteristique  de  surface 
configuree  de  facon  topographique  comprend  en 
outre: 

30 
le  depot  d'un  revetement  protecteur  (94)  sur  le- 
dit  film  organique  (92);  et 
la  configuration  dudit  revetement  protecteur 
(94)  en  correspondance  avec  ledit  film  organi- 
que  (92).  35 

19.  Procede  selon  la  revendication  17,  dans  lequel 
I'etape  de  formation  comprend: 

la  croissance  desdits  elements  scintillateurs 
(100)  sur  lesdits  Tlots  de  support  (90)  par  evapora-  40 
tion,  pulverisation  cathodique  ou  deposition  chimi- 
que  en  phase  vapeur. 

20.  Procede  selon  la  revendication  19,  dans  lequel  la 
vapeur  de  deposition  est  obtenue  par  evaporation  45 
d'une  masse  d'un  materiau-source  scintillateur 
ayant  la  composition  desiree  pour  le  materiau  scin- 
tillateur. 

21.  Procede  selon  la  revendication  17,  dans  lequel  so 
I'etape  de  depot  d'une  couche  d'arret  (80)  com- 
prend  un  depot  chimique  en  phase  vapeur  assiste 
par  plasma  d'un  dioxyde  de  silicium  utilisant  du  te- 
traethoxysilicate  comme  source  du  silicium. 

55 
22.  Procede  selon  la  revendication  17,  dans  lequel: 

ladite  matrice  de  photodetection  (5)  est  main- 
tenue  a  une  temperature  inferieure  a  250°C  pen- 
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