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©  An  electroluminescent  device  having  a  light- 
emitting  surface,  comprising  a  layer  (4)  of  phosphor 
(4a)  capable  of  producing  a  luminescence  and  di- 
recting  the  luminescence  to  the  light-emitting  surface 
when  the  layer  of  phosphor  is  excited  by  a  voltage, 
and  a  chromatic  light  converter  filter  (5)  converting 
the  luminescence  into  a  light  of  a  color  different  from 
the  color  of  the  luminescence.  The  chromatic  light 
converter  filter  is  provided  on  a  light-emitting  surface 
side  of  the  electroluminescent  device.  The  chromatic 
light  converter  filter  is  a  film  made  of  a  transparent 
resin  and  the  organic  fluorescent  pigment  mixed  with 
the  transparent  resin.  The  electroluminescent  device 
commercially  can  be  used  outdoors. 
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BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  an  elec- 
troluminescent  device  and  more  particularly  to  an 
electroluminescent  device  in  which  a  light-emitting 
surface  side  includes  a  chromatic  light  converter 
filter  to  produce  a  light  of  a  desired  color. 

2.  Background  Art 

FIG.3  Shows  a  first  prior-art  electroluminescent 
(EL)  panel  90  without  chromatic  light  converter 
filter.  In  order  to  emit  white  light,  the  EL  panel  90 
comprises  a  back  electrode  91  ,  a  transparent  elec- 
trode  92  disposed  in  parallel  to  the  back  electrode 
91,  a  luminescent  layer  93  sandwiched  there- 
between.  The  luminescent  layer  93  is  made  of 
phosphor  93a  and  an  organic  fluorescent  pigment 
93b  mixed  with  the  phosphor  93a. 

Mixing  the  organic  fluorescent  pigment  93b 
with  the  phosphor  93a  first  reduces  packing  ratio  of 
the  phosphor  93a  in  the  luminescent  layer  93  to 
reduce  luminous  efficacy  of  the  luminescent  layer 
93  and  second  significantly  deteriorates  the  organic 
fluorescent  pigment  93b  to  significantly  shorten 
service  life  of  the  EL  panel  90. 

FIG.4  shows  a  second  prior-art  EL  panel  80  for 
eliminating  the  above-described  drawbacks  in  the 
EL  panel  90.  The  EL  panel  80  comprises  a  back 
electrode  81,  a  transparent  electrode  82  disposed 
in  parallel  to  the  back  electrode  81,  a  luminescent 
layer  83  made  of  only  phosphor  83a,  and  a  chro- 
matic  light  converter  filter  84  attached  to  the  light- 
emitting  surface  of  the  EL  panel  80.  The  chromatic 
light  converter  filter  84  comprises  a  film  84a  of  a 
transparent  resin,  e.g.,  polyethylene  terephthalate, 
a  film  84b  of  an  organic  fluorescent  pigment  ap- 
plied  by  printing  or  the  like  to  the  inner  surface  of 
the  transparent  film  84a,  an  ultraviolet  cut  film  84c 
attached  to  the  outer  surface  of  the  transparent  film 
84a. 

The  second  prior-art  EL  panel  80  increases  the 
luminous  efficacy  and  life  of  the  organic  fluorescent 
pigment  84b.  On  the  other  hand,  the  ultraviolet  cut 
film  84c  secures  at  most  only  a  200-day  (about  7- 
month)  service  life  of  the  EL  panel  80  in  an  outdoor 
exposure  test.  This  means  the  EL  panel  80  com- 
mercially  cannot  be  used  outdoors. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide 
an  EL  device  which  increases  life  of  an  organic 
fluorescent  pigment  to  increase  service  life  of  the 
EL  device. 

A  first  aspect  of  the  present  invention  is  an 
electroluminescent  device  having  a  light-emitting 
surface,  comprising  a  layer  of  phosphor  capable  of 
producing  a  luminescence  and  directing  the  lu- 

5  minescence  to  the  light-emitting  surface  when  the 
layer  of  phosphor  is  excited  by  a  voltage,  and  a 
chromatic  light  converter  filter  converting  the  lu- 
minescence  into  a  light  of  a  color  different  from  the 
color  of  the  luminescence.  The  chromatic  light  con- 

io  verter  filter  is  provided  on  a  light-emitting  surface 
side  of  the  electroluminescent  device  and  com- 
prises  a  film  made  of  a  transparent  resin  and  of  the 
organic  fluorescent  pigment  mixed  with  the  trans- 
parent  resin. 

75  A  second  aspect  of  the  present  invention  is  an 
electroluminescent  panel,  comprising  a  panel- 
shaped  casing  having  a  transparent  flat  portion  the 
exterior  surface  of  which  constitutes  a  light-emitting 
surface  of  the  electroluminescent  panel,  a  layer  of 

20  phosphor  housed  in  said  casing,  the  layer  of  phos- 
phor  being  capable  of  producing  luminescence  and 
directing  the  luminescence  to  the  light-emitting  sur- 
face  when  the  layer  of  phosphor  is  excited  by  a 
voltage,  and  a  chromatic  light  converter  filter  con- 

25  verting  the  luminescence  into  a  light  of  a  color 
different  from  the  color  of  the  luminescence.  The 
chromatic  light  converter  filter  is  attached  to  the 
light-emitting  surface  and  comprises  a  film  made  of 
a  transparent  resin  and  of  the  organic  fluorescent 

30  pigment  mixed  with  the  transparent  resin. 
Since  the  organic  fluorescent  pigment  is  mixed 

with  the  transparent  resin,  the  transparent  resin 
seals  particles  of  the  organic  fluorescent  pigment 
from  outside  air  to  protect  the  organic  fluorescent 

35  pigment  from  deterioration  due  to  ultraviolet  radi- 
ation  to  increase  life  or  durability  of  the  organic 
fluorescent  pigment.  Thus  the  inventive  EL  device 
commercially  can  be  used  outdoors. 

Other  objects,  features  and  advantages  of  the 
40  present  invention  will  be  apparent  from  a  consider- 

ation  of  the  following  description,  taken  in  connec- 
tion  with  the  accompanying  drawing. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
45 

FIG.1  is  a  cross  section  of  an  EL  panel  accord- 
ing  to  an  embodiment  of  the  present  invention; 
FIG.2  is  a  graph  indicative  of  a  result  of  sunlight 
exposure  test  of  the  EL  panel  of  FIG.1  and  those 

50  of  prior-art  EL  panels; 
FIG.3  is  a  cross  section  of  a  first  prior-art  EL 
panel  according  to  an  embodiment  of  the 
present  invention;  and 
FIG.4  is  a  cross  section  of  an  EL  panel  accord- 

55  ing  to  an  embodiment  of  the  present  invention. 
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DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  preferred  embodiment  of  the  present  inven- 
tion  will  be  described  with  reference  to  the  draw- 
ings  hereinafter. 

An  EL  panel  1  according  to  an  embodiment  of 
the  present  invention  comprises  a  back  electrode 
2,  a  transparent  electrode  3  disposed  in  parallel  to 
the  back  electrode  2,  a  luminescent  layer  4  sand- 
wiched  therebetween  and  made  of  only  phosphor 
4a,  and  a  chromatic  converter  filter  5  attached  to 
the  light-emitting  surface  of  the  EL  panel  1  for 
converting  luminescence  from  the  luminescent  lay- 
er  4  to  white  light. 

The  chromatic  converter  filter  5  comprises  a 
film  or  lamination  in  which  an  organic  fluorescent 
pigment  5b  of  a  relatively  high  transparency  is 
blended  with  or  uniformly  scattered  in  a  matrix  5a 
of  a  transparent  resin,  e.g.,  acrylic  resin.  Thus  the 
chromatic  converter  filter  5  has  substantially  the 
same  structure  as  a  film  of  a  colored  transparent 
resin. 

The  EL  panel  1  further  comprises  an  insulating 
layer  6  and  a  moistureproof  casing  film  7.  The 
insulating  layer  6  is  sandwiched  between  the  lu- 
minescent  layer  4  and  the  back  electrode  2  to 
prevent  a  short  circuit  between  the  back  electrode 
2  and  the  transparent  electrode  3.  The  casing  film 
7  protects  the  fluorescent  layer  4  from  a  deteriora- 
tion  due  to  moisture.  Both  of  the  insulating  film  6 
and  the  casing  film  7  are  produced  in  a  conven- 
tional  manner.  Since  the  organic  fluorescent  pig- 
ment  5b  is  blended  with  the  transparent  resin  5a, 
the  transparent  resin  5a  seals  particles  of  the  or- 
ganic  fluorescent  pigment  5b  from  outside  air  to 
increase  life  or  durability  of  the  organic  fluorescent 
pigment  5b. 

FIG.2  is  a  graph  indicative  of  a  result  of  sun- 
light  exposure  test  of  the  EL  panel  1.  FIG.2  further 
shows  results  of  sunlight  exposure  test  of  the  prior- 
art  EL  panels  of  FIGS.3  and  4  for  comparison.  The 
solid  line  F  represents  the  result  of  sunlight  expo- 
sure  test  of  the  inventive  EL  panel.  The  dotted  line 
S  represents  the  result  of  sunlight  exposure  test  of 
the  Prior-art  EL  panel  of  FIG.3.  The  dashed  line  M 
represents  the  result  of  sunlight  exposure  test  of 
the  prior-art  EL  panel  of  FIG.4.  The  X-values  of 
chromaticity  coordinates  Yxy  of  emitted  lights  from 
all  of  the  inventive  EL  panel  and  the  prior-art  EL 
panels  of  FIGS.3  and  4  are  measured.  The  fading 
of  the  emitted  lights  from  all  of  them  wee  con- 
firmed.  Y-axis  represents  x-values  of  chromaticity 
coordinate  Y .̂  X-axis  represents  test  days.  As 
shown  in  the  line  M,  the  x-value  of  chromaticity 
coordinates  Y  ̂ of  the  prior-art  EL  panel  of  FIG.3  is 
lowered  under  the  bottom  value  (  =  0.28)  of  white- 
ness  about  30  days  after  start  of  the  test.  As  shown 

in  the  line  S,  the  x-value  of  chromaticity  coordi- 
nates  Yxy  of  the  prior-art  EL  panel  of  FIG.4  is 
lowered  under  the  bottom  value  200  days  and  a 
fraction  after  start  of  the  test.  As  shown  in  the  line 

5  F,  the  x-value  of  chromaticity  coordinates  Y  ̂ of  the 
inventive  EL  panel  maintains  a  level  at  which  the 
emitted  light  is  recognizable  as  white  light,  even 
500  days  after  start  of  the  test. 

In  the  embodiment  described  above,  the  or- 
io  ganic  fluorescent  pigment  5b  of  the  chromatic  light 

converter  filter  5  converts  phosphorescence  of  the 
phosphor  4a  into  white  light.  However,  the  present 
invention  is  also  applicable  to  a  conversion  of  the 
phosphorescence  into  color  visible  light  other  than 

is  white  light. 
The  present  invention  is  not  rigidly  restricted  to 

the  embodiment  described  above.  It  is  to  be  under- 
stood  that  a  person  skilled  in  the  art  can  easily 
change  and  modify  the  present  invention  without 

20  departing  from  the  scope  of  the  invention  defined 
in  the  appended  claims. 

Claims 

25  1.  An  electroluminescent  device  having  a  light- 
emitting  surface,  comprising: 

a  layer  of  phosphor  capable  of  producing  a 
luminescence  and  directing  the  luminescence 
to  the  light-emitting  surface  when  said  layer  of 

30  phosphor  is  excited  by  a  voltage;  and 
a  chromatic  light  converter  filter  converting 

the  luminescence  into  a  light  of  a  color  dif- 
ferent  from  the  color  of  the  luminescence,  said 
chromatic  light  converter  filter  being  provided 

35  on  a  light-emitting  surface  side  of  the  elec- 
troluminescent  device,  said  chromatic  light 
converter  filter  comprising  a  film  made  of  a 
transparent  resin  and  of  an  organic  fluorescent 
pigment  mixed  with  the  transparent  resin. 

40 
2.  The  electroluminescent  device  having  a  light- 

emitting  surface  as  recited  in  claim  1,  wherein 
said  chromatic  light  converter  filter  converts 
the  luminescence  into  white  light. 

45 
3.  The  electroluminescent  panel  as  recited  in 

claim  1,  wherein  said  film  is  produced  in  the 
steps  of  blending  powder  of  the  organic  flu- 
orescent  pigment  with  powder  of  the  transpar- 

50  ent  resin  and  transforming  the  resulting  mix- 
ture  into  said  film. 

4.  An  electroluminescent  panel,  comprising: 
a  panel-shaped  casing  having  a  transpar- 

55  ent  flat  portion  the  exterior  surface  of  which 
constitutes  a  light-emitting  surface  of  the  elec- 
troluminescent  panel; 

a  layer  of  phosphor  housed  in  said  casing, 

3 
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said  layer  of  phosphor  being  capable  of  pro- 
ducing  luminescence  and  directing  the  lumi- 
nescence  to  the  light-emitting  surface  when 
said  layer  of  phosphor  is  excited  by  a  voltage; 
and  5 

a  chromatic  light  converter  filter  converting 
the  luminescence  into  a  light  of  a  color  dif- 
ferent  from  the  color  of  the  luminescence,  said 
chromatic  light  converter  filter  being  attached 
to  the  light-emitting  surface,  said  chromatic  10 
light  converter  filter  comprising  a  film  made  of 
a  transparent  resin  and  of  an  organic  fluores- 
cent  pigment  mixed  with  the  transparent  resin. 

5.  The  electroluminescent  panel  as  recited  in  is 
claim  4,  wherein  said  chromatic  light  converter 
filter  converts  the  luminescence  into  white 
light. 

6.  The  electroluminescent  panel  as  recited  in  20 
claim  4,  wherein  said  film  is  produced  in  the 
steps  of  blending  powder  of  the  organic  flu- 
orescent  pigment  with  powder  of  the  transpar- 
ent  resin  and  transforming  the  resulting  mix- 
ture  into  said  film.  25 
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