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©  A  thin  film  electroluminescent  display  device. 
  A thin  film  electroluminescent  display  device  comprising 
a  transparent  electrode  layer,  a  segmented  electrode  layer, 
an  electroluminescent  phosphor  layer  between  the  electrode 
layers,  and  an  improved  dark  field  material  disposed  as  a 
layer  between  the  phosphor  and  segmented  electrode 
layers.  The  improved  dark  field  layer  is  of  a  composition  of  a 
dielectric  material,  such  as  the  preferred  magnesium  oxide, 
and  a  noble  metal,  which  in  the  preferred  version  is  gold. 
These  materials  comprising  the  dark  field  composition  may 
be  co-evaporated  by  an  electron  beam  evaporation  or  other 
suitable  deposition  technique.  The  composition  of  dark  field 
material  provides  for  contrast  enhancement  is  non-toxic,  and 
is  readily  analyzable. 



The  p r e s e n t   i nven t ion   r e l a t e s   in  genera l   to  a  thin  f i l m  

e l e c t r o l u m i n e s c e n t   d i sp l ay   device  and  is  concerned,   more 

p a r t i c u l a r l y ,   with  an  improved  dark  f i e l d   m a t e r i a l   for  such  a  t h i n  

f i lm  e l e c t r o l u m i n e s c e n t   d i s p l a y   d e v i c e .  

E l e c t r o l u m i n e s c e n t   dev ices   g e n e r a l l y   comprise  a  phosphor  l a y e r  

d i sposed   between  two  e l e c t r o d e   l aye r s   with  one  of  the  e l e c t r o d e s  

being  t r a n s p a r e n t   so  as  to  permit   v i e w a b i l i t y   of  the  phosphor  

l a y e r .  I t   is known  to  provide   a  dark  f i e l d   l ayer   behind  t h e  

phosphor  l aye r   in  order  to  improve  the  c o n t r a s t   r a t i o   of  the  d e v i c e  

when  us ing  a  segmented  back  e l e c t r o d e   l a y e r ;   tha t   is  to  say,  t o  

provide   v i s i b i l i t y   of  the  phosphor  l ayer   ove r ly ing   the  back  

e l e c t r o d e   segments  even  under  ambient  c o n d i t i o n s   of  h i g h  

b r i g h t n e s s .   See  U.S.  Pa ten t   3 ,560,784  for  an  example  of  a  d a r k  

f i e l d   l a y e r ,   the  m a t e r i a l   of  which  may  comprise  a r s en i c   s u l p h i d e ,  

a r s en i c   s e l e n i d e ,   a r s en i c   s u l f o s e l e n i d e   or  mixtures   t h e r e o f .  

However,  these   a r sen ic   compounds  e i t h e r   do  not  provide   a  

s a t i s f a c t o r y   dark  color   or  they  change  color   during  u s e .  

Perhaps  the  most  common  dark  f i e l d   m a t e r i a l   p r e s e n t l y   being  u s e d  

is  cadmium  t e l l u r i d e   (CdTe).  Although  the  CdTe  l ayer   provides   f o r  

enhancement  i n  c o n t r a s t  b e t w e e n   the  d i sp l ayed   i n f o r m a t i o n  a n d  t h e  

background,   one  of  the  problems  a s s o c i a t e d   with  the  CdTe  c o m p o s i t i o n  

is  t h a t   i t   is  toxic   and  the  m a t e r i a l   does  not  meet  s a f e t y  

s p e c i f i c a t i o n s   for  commercial  p roduc t s   as  r equ i red   by  OSHA 

( O c c u p a t i o n a l   Safety  and  Health  A c t ) .  

One  s o l u t i o n   to  th is   t o x i c i t y   problem  is  de sc r i bed   in  copend ing  

a p p l i c a t i o n   U.S.  S e r i a l   No.  262,097,   f i l e d   May  11,  1981  and  a s s i g n e d  

to  the  p r e s e n t   a s s ignee ,   which  de f ines   an  e l e c t r o l u m i n e s c e n t   d e v i c e  

having  a  dark  f i e l d   l ayer   compr is ing   a  cermet  of  chromium  o x i d e  -  

chromium  (Cr203/Cr) .   Although  overcoming  the  t o x i c i t y   p rob lem,  



t h i s   cermet  comprises  a  combina t i on   of  a  metal  (Cr)  and  an  o x i d e  

( C r  0  )   of  the  same  base  m e t a l ,   the reby   r ende r ing   the  dark  f i e l d  

c o m p o s i t i o n   d i f f i c u l t ,   if  not  i m p o s s i b l e ,   for  a n a l y s i s   of  t h e  

c o n s t i t u e n t   p r o p o r t i o n s .   Such  a n a l y s i s   is  impor t an t   to  e n a b l e  

p r e c i s e   con t ro l   of  the  c o n s t i t u e n t   p r o p o r t i o n   for  p rov id ing   optimum 

r e s u l t s .  

A c c o r d i n g l y ,   it  is  an  o b j e c t   of  the  p r e sen t   i n v e n t i o n   to  p r o v i d e  

an  improved  e l e c t r o l u m i n e s c e n t   d i s p l a y   device  and  in  p a r t i c u l a r   an 

improved  dark  f i e ld   m a t e r i a l   for  such  a  d e v i c e .  

Another   ob jec t   of  the  p r e s e n t   i nven t ion   is  to  provide   an 

improved  dark  f i e l d   in  a cco rdance   with  the  p reced ing   ob jec t   and 

which  is  c h a r a c t e r i z e d   by  an  improved  c o n t r a s t   r a t i o   of  the  d e v i c e .  

S t i l l   another  ob j ec t   of  the  p r e s e n t   i nven t ion   is  to  provide  a 

dark  f i e l d   m a t e r i a l   in  a c c o r d a n c e   with  the  p reced ing   ob j ec t s   and 

which  is  non- tox ic   and  meets  the  s a f e t y   s p e c i f i c a t i o n s   f o r  

commercia l   products   r e q u i r e d   by  OSHA. 

A  f u r t h e r   objec t   of  the  p r e s e n t   inven t ion   is  to  provide  an 

improved  dark  f i e ld   l aye r   in  a  th in   f i lm  e l e c t r o l u m i n e s c e n t   d i s p l a y  

dev ice   in  which  for  at  l e a s t   some  a p p l i c a t i o n s ,   only  a  s i n g l e  

t r a n s p a r e n t   d i e l e c t r i c   l a y e r   of  the  device  is  employed  in  compar i son  

with  the  t y p i c a l   f i r s t   and  second  t r a n s p a r e n t   d i e l e c t r i c   l aye r s   u s e d  

in  the  pas t   in  e l e c t r o l u m i n e s c e n t   thin  fi lm  d i s p l a y   d e v i c e s .  

S t i l l   a  f u r t h e r   o b j e c t   o f  t h e   p r e s e n t   i n v e n t i p n   is  to  provide  an 

improved  dark  f i e l d   m a t e r i a l   for  a  th in   fi lm  e l e c t r o l u m i n e s c e n t  

d i s p l a y   d e v i c e  i n   which  the  dark  f i e l d   layer   is  formed  o f  

c o n s t i t u e n t s   which  are  r e a d i l y   a n a l y z a b l e ,   and  thus  p r e c i s e l y  

c o n t r o l l a b l e ,  t o   provide  enhanced  f l e x i b i l i t y   in  c o n t r o l l i n g  

p a r a m e t e r s   of  the  dark  f i e l d   l a y e r   such  as  c o n t r a s t   r a t i o .  



SUMMARY  OF  THE  INVENTION 

To  accompl ish   the  f o r e g o i n g   and  o ther   ob j ec t s   of  t h i s   i n v e n t i o n ,  

there   is  p rovided   an  improved  dark  f i e l d  m a t e r i a l   for  a  thin  f i l m  

e l e c t r o l u m i n e s c e n t   d i s p l a y   dev i ce ,   which  d i s p l a y   device   t y p i c a l l y  

comprises   an  e l e c t r o l u m i n e s c e n t   phosphor  layer   d i sposed   between  two 

e l e c t r o d e   l a y e r s   with  one  of  the  e l e c t r o d e s   being  t r a n s p a r e n t   t o  

permit   v i e w a b i l i t y   of  the  phosphor  l a y e r .   The  improved  dark  f i e l d  

l aye r   in  accordance   with  the  p r e s e n t   i nven t ion   comprises   a 

compos i t ion   of  a  d i e l e c t r i c   m a t e r i a l ,   p r e f e r a b l y   a  ceramic,   i n  

combina t ion   with  a  noble  me ta l ,   which  in  the  p r e f e r r e d   embodiment  i s  

gold.  The  ceramic  is  p r e f e r a b l y   magnesium  oxide.  The  p r e f e r r e d  

compos i t ion   of  magnesium  oxide  and  gold  may  be  formed  by  a  

s p u t t e r i n g   t e c h n i q u e ,   examples  of  which  are  de sc r i bed   in  f u r t h e r  

d e t a i l   h e r e i n a f t e r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Numerous  o ther   o b j e c t s ,   f e a t u r e s   and  advantages  of  the  i n v e n t i o n  

should  now  become  apparen t   upon  a  reading  of  the  fo l lowing   d e t a i l e d  

d e s c r i p t i o n   taken  in  c o n j u n c t i o n   with  the  accompanying  drawing,  i n  

wh ich :  

FIG.  1  is  a  schematic   c r o s s - s e c t i o n a l   view  showing  the  m u l t i p l e  

l aye r s   of  a  thin  fi lm  e l e c t r o l u m i n e s c e n t   d i sp lay   device  i n c l u d i n g  

the  dark  f i e l d   l aye r   of  t h i s   i n v e n t i o n ;   and 

FIG.  2  is  a  schematic   c r o s s - s e c t i o n a l   view  showing  an 

a l t e r n a t i v e   c o n s t r u c t i o n   of  the  thin  fi lm  e l e c t r o l u m i n e s c e n t   d i s p l a y  

device  showing  a  s ing le   t r a n s p a r e n t   d i e l e c t r i c   l ayer   r a t h e r   than  t h e  

two  d i e l e c t r i c   l aye r s   d e p i c t e d   in  FIG.  1 .  



DESCRIPTION  OF  PREFERRED  EMBODIMENT 

I n  a c c o r d a n c e   with  the  p resen t   i n v e n t i o n ,   the  dark  f i e l d  

m a t e r i a l   for  a  th in   f i lm  e l e c t r o l u m i n e s c e n t   d i s p l a y   device  is  formed 

by  a  compos i t ion   of  a  d i e l e c t r i c   m a t e r i a l   with  a  noble  meta l .   The 

dark  f i e l d   l a y e r   se rves   the  bas ic   purpose  of  enhancing  the  c o n t r a s t  

between  the  d i s p l a y e d   in fo rmat ion   which  is  u s u a l l y   in  segment  form 

and  the  background.   In  order  t o .  e l i m i n a t e   the  p r io r   ar t   p rob lem 

a s s o c i a t e d   with  CdTe  dark  f i e l d   l a y e r s ,   which  are  t o x i c ,   and  y e t  

provide   s u i t a b l e   a n a l y z a b i l i t y   of  the  dark  f i e l d   compos i t i on ,   i t   has  

been  found  in  accordance   with  the  p r e s e n t   i n v e n t i o n   tha t   a  

compos i t ion   o f ,  f o r   example,  magnesium  oxide  and  gold  which  a r e  

c o - e v a p o r a t e d ,  p r e f e r a b l y   by  an  e l e c t r o n   beam  t e c h n i q u e ,   provide  a  

dark  f i e l d   m a t e r i a l   tha t   is  n o n - t o x i c ,   is  r e a d i l y   a n a l y z a b l e   and 

meets  the  s a f e t y   s p e c i f i c a t i o n s   for  commercial   p r o d u c t s .   A  layer   o f  

such  m a t e r i a l   has  not  p r e v i o u s l y   been  employed  at  a l l   in  t h e  

c o n s t r u c t i o n   of  e l e c t r o l u m i n e s c e n t   d i s p l a y   d e v i c e s ,   a l t hough ,   a 

MgO/Au  f i lm  has  been  p r e v i o u s l y   e v a l u a t e d   as  a  so la r   a b s o r b i n g  

m a t e r i a l   for  s o l a r   pane l s .   In  th is   r e g a r d ,   see  U.S.  P a t e n t  

4 ,312 ,915 ;   also  see  the  a r t i c l e   by  Fan  and  Zavracky,   Applied  P h y s i c s  

L e t t e r s ,   Volume  29,  No.  8 ,   15  October ,   1976,  page  478-480.  Also  s e e  

the  a r t i c l e   by  B e r t h i e r   and  L a f a i t   in  Thin  Sol id   Films  89  (1982) 

213-220  e n t i t l e d   " O p t i c a l   P r o p e r t i e s   of  Au-HgO  Cermet  Thin  F i l m s :  

P e r c o l a t i o n   Thresho ld   and  Grain  Size  E f f e c t " .   The  l a t t e r   a r t i c l e   i s  

concerned  p r i m a r i l y   with  the  method  of  d e p o s i t i o n   and  a s s o c i a t e d  

o p t i c a l   p r o p e r t i e s .  

In  a d d i t i o n   to  the  advantage  of  n o n - t o x i c i t y   of  the  c o m p o s i t i o n  

of  t h i s   i n v e n t i o n ,   the  layer   has  also  been  found  to  u n e x p e c t e d l y  

provide   c o n t r a s t   e n h a n c e m e n t .  

With  r e f e r e n c e   to  the  drawing,  it   is  noted  tha t   in  FIG.  1  t h e r e  

is  shown  a  v e r s i o n   of  an  e l e c t r o l u m i n e s c e n t   d i s p l a y   d e v i c e  

i n c o r p o r a t i n g   the  dark  f i e l d   of  th is   i n v e n t i o n .   In  FIG.  2,  one  o f  

the  two  t r a n s p a r e n t   d i e l e c t r i c   l aye r s   shown  in  FIG.  1  has  been  

removed  because ,   in  accordance  with  the  p r e s e n t   i n v e n t i o n ,   t h e  



improved  dark  f i e l d   l ayer   also  f u n c t i o n s   as  a  s u b s t i t u t e   for  one  o f  

the  d i e l e c t r i c   l a y e r s .   In  other   words  the  d i e l e c t r i c / n o b l e   m e t a l  

compos i t ion   serves   both  as  the  dark  f i e l d   and  as  the  s e c o n d  

d i e l e c t r i c .  

In  FIGS.  1  and  2,  l ike   r e f e r e n c e   c h a r a c t e r s   are  used  to  i d e n t i f y  

l i ke   l a y e r s   of  each  embodiment  d i s c l o s e d .   Thus,  t he re   is  shown  a  

g lass   s u b s t r a t e   10  on  which  are  formed  a  number  of  m u l t i p l e  

t h i n - f i l m   l a y e r s ,   which  may  be  enc losed   by  a  g l a s s   sea l   11.  These  

l a y e r s   inc lude   a  t r a n s p a r e n t   e l e c t r o d e   12,  a  f i r s t   t r a n s p a r e n t  

d i e l e c t r i c   l aye r   14,  an  e l e c t r o l u m i n e s c e n t   phosphor  l aye r   16,  a 

s e c o n d  t r a n s p a r e n t   d i e l e c t r i c   l aye r   18,  a  dark  f i e l d   l aye r   20,  and  a 

back  s e g m e n t e d - e l e c t r o d e   22.  In  FIGS.  1  and  2  the  t r a n s p a r e n t  

d i e l e c t r i c   l a y e r s   may  be  of  y t t r i a ,   and  the  e l e c t r o l u m i n e s c e n t  

phosphor  l a y e r   may  be  of,  for  example,  zinc  s u l p h i d e .   In  t h e  

embodiment  of  FIG.  1,  the  second  t r a n s p a r e n t   d i e l e c t r i c   l aye r   18  i s  

shown,  but  it   is  noted  tha t   in  the  embodiment  of  FIG.  2,  t h i s   l a y e r  

is  not  p r e s e n t . .   The  dark  f i e l d   layer   20  in  FIG.  2  i n s t ead   s e r v e s  

both  as  the  dark  f i e l d   and  as  the  second  d i e l e c t r i c   l a y e r .  

The  compos i t ion   of  the  dark  f i e l d   l aye r   20,  which  in  i t s  

b r o a d e s t   sense  comprises   a  d i e l e c t r i c   m a t e r i a l ,   p r e f e r a b l y   a  

ceramic ,   and  a  noble  meta l ,   p r e f e r a b l y   gold,   may  be  d e p o s i t e d   by 

c o - e v a p o r a t i o n   using  s tandard   d e p o s i t i o n   t e c h n i q u e s .   In  a c c o r d a n c e  

with  one  t e c h n i q u e ,   c o - e v a p o r a t i o n   is  used  with  e-beam  equ ipmen t .  

The  e v a p o r a t i o n   may  take  place  in  one  chamber  of  a  two-chamber  

system.  The  two  chamber  system  has  two  e-beam  guns,  each  with  i t s  

own  power  supply.   In  the  p r e f e r r e d   v e r s i o n ,   magnesium  oxide  may  be 

in  p e l l e t   form  and  loaded  into  one  c r u c i b l e ,   and  gold  is  d isposed  i n  

the  second  c r u c i b l e .   The  d e p o s i t i o n   may  be  measured  by  means  o f  

c o n v e n t i o n a l   c r y s t a l   moni to rs .   One  c r y s t a l   moni tor   is  placed  ove r  

each  c r u c i b l e   being  d isposed  as  close  as  p o s s i b l e   to  the  p o s i t i o n  

where  the  s u b s t r a t e   is.   The  c o - e v a p o r a t i o n   t echn ique   using  s e p a r a t e  

c r u c i b l e s   is  c a r r i e d   out  in  a  vacuum  of  p r e f e r a b l y   b e t t e r   than  1  x 
10-5  t o r r .   The  volume  percen tage   of  gold  is  v a r i ed   with  the  g o l d  

c o n c e n t r a t i o n   p r e f e r a b l y   in  the  range  of  6%-10%  by  vo lume.  



The  pe rcen tage   of  gold  in  the  compos i t ion   is  i n s t r u m e n t a l   i n  

c o n t r o l l i n g   the  r e s i s t i v i t y   of  the  cermet .   With  regard  to  t h e  

c o n t r o l   of  gold  (noble  metal )   c o n c e n t r a t i o n ,   r e f e r e n c e   is  now  made 

to  a  co-pending  a p p l i c a t i o n   S e r i a l   No.  ( a t t o r n e y ' s   docket  No. 

22,429)  f i l e d   of  even  date  he rewi th   and  ass igned  to  the  p r e s e n t  

a s s i g n e e .  

In  one  t e s t   tha t   was  c a r r i e d   out ,   the  dark  f i e l d   l ayer   had  a 
t h i c k n e s s   of  0.5  micron.   The  p r e f e r r e d   fi lm  t h i c k n e s s   is  in  t h e  

range  of  5000-9000  Angstroms.   The  l a t e r a l   r e s i s t a n c e   between  back  

e l e c t r o d e   segments  is  on  the  order   of  10  megohms  while  t h e  

p e r p e n d i c u l a r   r e s i s t a n c e   ac ross   the  f i lm  t h i c k n e s s   is  on  the  o r d e r  

of  lK  ohm  or  1ess .   A  c o n t r a s t   r a t i o   of  2:1  is  measured  at  an 

ambient  l i g h t   l eve l   of  2500  f o o t - c a n d l e s   with  the  back  e l e c t r o d e  

segments  at  160  vo l t s   and  60  f o o t - l a m b e r t s .   With  those  p a r a m e t e r s ,  

d i s p l a y   devices   have  been  ope ra t ed   s u c c e s s f u l l y   up  to  500  hours  o f  

o p e r a t i n g   t i m e .  

With  regard   to  measurements   of  c o n t r a s t   between  the  d i s p l a y e d  

i n fo rma t ion   and  the  background,   such  measurements  have  been  taken  by 

sh in ing   a  Sylvania   Sun-Gun  lamp  at  the  l i g h t e d   and  u n l i g h t e d   d i s p l a y  

segments.   The  Sun-Gun  lamp  was  set  at  an  output   of  3500 

f o o t - c a n d l e s .   In  two  d i f f e r e n t   r e s p e c t i v e   devices  tha t   were  t e s t e d ,  

the  c o n t r a s t   r a t i o   measured  was  4.2  and  5.3,  r e s p e c t i v e l y .  

In  accordance  with  ano ther   t e chn ique   for  forming  the  dark  f i e l d  

l a y e r ,   s p u t t e r i n g   may  be  used  in  a  r e a c t i v e   atmosphere  of  say  a rgon  
and  oxygen  in  a  r a t i o   of  70%-30%,  r e s p e c t i v e l y .  

One  of  the  primary  advantages   of  the  composi t ion   MgO/Au  is  t h a t  

the  m a t e r i a l   i t s e l f   as  well  as  the  p rocess   forming  i t ,   i s  

n o n - t o x i c .   Also,  the  admixed  metal  (Au)  and  the  metal   of  the  m e t a l  

oxide  (Mg)  are  two  d i f f e r e n t   m a t e r i a l s   and  thus  the  r a t i o   be tween 

these  c o n s t i t u e n t s   is  r e a d i l y   a n a l y z a b l e   and,  thus,   provides   for  an 

added  degree  of  c o n t r o l   over  such  pa ramete r s   of  the  dark  f i e l d   l a y e r  

as  e l e c t r i c a l   c o n d u c t i v i t y   and  o p t i c a l   a b s o r p t i o n .  



Refe rence   has  been  made  to  the  p r e f e r r e d   l aye r   c o n s t r u c t i o n   o f  

magnesium  oxide  and  gold.   However,  i t   is  unde r s tood   tha t   i n  

accordance   with  o ther   embodiments  of  the  i n v e n t i o n   the  c o m p o s i t i o n  

may  comprise   other   noble  meta ls   in  place  of  the  gold  such  as  

p l a t i n u m   or  s i l v e r .   The  d i e l e c t r i c   p o r t i o n   of  the  compos i t ion   may 
be  a  ce ramic .   This  can  be  a  metal  oxide  or  a  metal  n i t r i d e   (such  as  

aluminum  n i t r i d e )   or  can  even  be  a  semiconductor   such  as  s i l i c o n  

d i o x i d e   or  germanium  d i o x i d e .   The  noble  metal  p o r t i o n   of  t h e  

c o m p o s i t i o n   is  in  the  form  of  a  r e l a t i v e l y   s t ab l e   metal   thus  n o t  

t e n d i n g   to  r eac t   with  the  m e t a l l i c   in  the  ceramic  p o r t i o n   of  t h e  

c o m p o s i t i o n .   The  n o b l e  m e t a l ,   such  a  gold  does  not  r e a d i l y   o x i d i z e  

if  i t   is  mixed-with   the  magnesium  o x i d e .  

Having  now  d e s c r i b e d   a  l i m i t e d   number  of  embodiments  of  t h e  

p r e s e n t   i n v e n t i o n ,   i t   should  now  be  apparent   to  those  s k i l l e d   in  t h e  

ar t   t h a t   numerous  o ther   embodiments  are  con templa ted   as  f a l l i n g  

w i t h i n   the  scope  of  t h i s   i n v e n t i o n   as  de f ined   by  the  appended  

c l a i m s ,   for  example,  the  dark  f i e l d   l ayer   may  be  d e p o s i t e d   by 

t e c h n i q u e s   other   than  c o - e v a p o r a t i o n   or  e l e c t r o n   beam  e v a p o r a t i o n ,  

such  as  by  s p u t t e r i n g .  

What  is  claimed  i s :  



1.  An  e l e c t r o l u m i n e s c e n t   d i s p l a y   device  compr is ing   a  

t r a n s p a r e n t   e l e c t r o d e   l a y e r ,   a  segmented  e l e c t r o d e   l a y e r ,   an 

e l e c t r o l u m i n e s c e n t   phosphor   l ayer   d isposed  between  said  e l e c t r o d e  

l a y e r s ,   and  a  dark  f i e l d   l aye r   of  a  composi t ion   of  a  d i e l e c t r i c  

m a t e r i a l   with  a  noble  me ta l ,   said  dark  f i e l d   l ayer   being  i n t e r p o s e d  

between  said  e l e c t r o l u m i n e s c e n t   phosphor  l aye r   and  said  segmented  

e l e c t r o d e   l a y e r .  

2.  An  e l e c t r o l u m i n e s c e n t   d i sp lay   device  as  set  f o r th   in  claim  1 

i n c l u d i n g   on ly-a   s i n g l e   t r a n s p a r e n t   d i e l e c t r i c   l ayer   a d j a c e n t   t h e  

e l e c t r o l u m i n e s c e n t   phosphor  l a y e r .  

3.  An  e l e c t r o l u m i n e s c e n t   d i sp l ay   device  as  set  f o r t h   in  claim  1 

wherein  the  dark  f i e l d   l a y e r   has  a  fi lm  t h i c k n e s s   in  the  range  o f  

5000-9000  A n g s t r o m s .  

4.  An  e l e c t r o l u m i n e s c e n t   d i sp l ay   device  as  set  f o r th   in  claim  1 

wherein  the  device  has  a  c o n t r a s t   r a t i o   of  at  l e a s t   2 : 1 .  

5 . .   An  e l e c t r o l u m i n e s c e n t   d i sp l ay   device  as  set  f o r t h   in  claim  1 

wherein  the  compos i t ion   of  the  dark  f i e l d   l aye r   is  d e p o s i t e d   by 

c o - e v a p o r a t i o n   from  s e p a r a t e   s o u r c e s .  

6.  An  e l e c t r o l u m i n e s c e n t   d i sp lay   device  as  set  f o r t h   in  claim  1 

wherein  the  noble  metal   comprises   g o l d .  

7.  An  e l e c t r o l u m i n e s c e n t   d i sp l ay   device  as  set  f o r t h   in  claim  1 

wherein  said  d i e l e c t r i c   m a t e r i a l   of  the  dark  f i e l d   l aye r   comprises  a  

metal  o x i d e .  

8.  An  e l e c t r o l u m i n e s c e n t   d i sp lay   device  as  set  f o r t h   in  claim  7 

wherein  said  metal  oxide  comprises   magnesium  o x i d e .  



9.  An  e l e c t r o l u m i n e s c e n t   d i s p l a y   device   as  set  for th   in  claim  1 

where in   said  d i e l e c t r i c   m a t e r i a l   of  the  dark  f i e l d   layer   c o m p r i s e s  

s i l i c o n   d i o x i d e .  

10.  An  e l e c t r o l u m i n e s c e n t   d i sp l ay   device   as  set  fo r th   in  c l a i m  

1  wherein  said  d i e l e c t r i c   m a t e r i a l   of  the  dark  f i e l d   layer   c o m p r i s e s  

germanium  d i o x i d e .  

11.  An  e l e c t r o l u m i n e s c e n t   d i s p l a y   device   as  set  fo r th   in  c l a i m  

1  wherein  said  d i e l e c t r i c   m a t e r i a l   of  the  dark  f i e l d   layer   c o m p r i s e s  

aluminum  n i t r i d e .  

12.  An  e l e c t r o l u m i n e s c e n t   d i s p l a y   device   as  set  fo r th   in  c l a i m  

1  wherein  said  d i e l e c t r i c   m a t e r i a l   of  the  dark  f i e l d   layer   i s  

comprised  of  a  metal  oxide ,   a  metal  n i t r i d e   or  a  s e m i c o n d u c t o r .  
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