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Elongated  electroluminescence  element  and  manufacturing  method  thereof. 

®  An  elongated  EL  element  and  a  manufacturing 
method  thereof.  An  elongated  substrate  (12)  has  a 
back  electrode  (12a),  an  insulating  layer  (12b)  and  a 
luminescent  layer  (12c)  which  are  superimposed 
upon  each  other.  A  transparent  conductive  film  (14) 
is  superimposed  upon  the  substrate.  An  auxiliary 
electrode  (17)  narrower  in  width  than  that  of  each  of 
the  substrate  and  the  transparent  conductive  film  has 
an  insulating  film  (20),  a  conductive  metal  layer  (21  ) 
and  a  conductive  adhesive  layer  (22)  which  are 
superimposed  upon  each  other.  The  auxiliary  elec- 

^trode  is  sandwiched  between  the  substrate  and  the 
transparent  conductive  film  superimposed  one  upon 

Qjthe  other,  and  extends  longitudinally  of  the  substrate 
OJand  the  transparent  conductive  film,  wherein  the 

insulating  film  is  in  contact  with  the  luminescent 
(flayer  of  the  substrate,  while  the  conductive  adhesive 
CO  layer  is  bonded  to  the  transparent  conductive  film. 

QAn  assembly  of  the  substrate,  the  transparent  con- 
ductive  film  and  the  auxiliary  electrode  is  covered 

^■sealingly  with  dampproof  film  material  (18). 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  elongated 
?lectroiuminescence  element  (hereinafter  referred 
:o  as  "EL  element")  and  a  method  of  manufactur- 
ng  the  elongated  EL  element. 

An  EL  element  useful  as  a  face  light  source  for 
/arious  display  instruments  is  known  as  shown  in 
:ig.  6  of  the  accompanying  drawings.  The  known 
EL  element  1  comprises  a  substrate  which  is  gen- 
srally  composed  of  a  back  electrode  2,  an  insulat- 
ng  layer  3  formed  on  one  side  of  the  back  elec- 
:rode  2,  and  a  luminescent  layer  4  formed  on  the 
Dther  side  of  the  insulating  layer  3.  The  back  elec- 
:rode  2  is  formed  of,  for  example,  an  aluminum  foil. 
The  insulating  layer  3  contains  dielectric  powder 
such  as,  for  example,  barium  titanate  (BaTiOa)  or 
the  like.  The  luminescent  layer  4  contains  fluores- 
:ent  material  such  as,  for  example,  zinc  sulfide 
(ZnS)  or  the  like.  A  transparent  conductive  film  5  is 
orovided  which  is  formed  in  such  a  manner  that 
Indium  tin  oxide  (ITO)  is  vacuum-deposited  onto 
Dne  side  of  a  polyester  film  or  the  like.  The  trans- 
parent  conductive  film  5  is  thermocompression- 
bonded  onto  the  luminescent  layer  4  of  the  sub- 
strate  such  that  the  vacuum-deposited  ITO  mem- 
brane  is  in  contact  with  the  luminescent  layer  4. 
Subsequently,  an  assembly  of  the  substrate  and 
the  transparent  conductive  layer  4  is  sealingly  cov- 
ered  with  a  pair  of  dampproof  films  6  and  6  by 
means  of  thermocompression  bonding  or  the  like. 
Thus,  the  EL  element  is  formed.  The  arrangement 
is  such  that  when  voltage  is  applied  between  the 
back  electrode  2  and  the  transparent  conductive 
film  5,  an  electric  field  is  generated  in  the  elec- 
troluminescence  material  consisting  of  the  insulat- 
ing  layer  3  and  the  luminescent  layer  4  whereby 
the  luminescent  layer  4  luminesces. 

In  case  of  an  EL  element  having  a  relatively 
large  surface  area,  the  larger  the  distance  from  a 
pair  of  electrode  terminals  connected  respectively 
to  the  back  electrode  2  and  the  transparent  con- 
ductive  film  5,  the  higher  the  voltage  drop.  In  order 
to  prevent  such  voltage  drop,  conductive  metal 
such  as,  for  example,  Ag  or  the  like  is  deposited, 
by  means  of  mask-printing  or  the  like,  onto  the  side 
of  the  transparent  conductive  film  5  which  is  in 
contact  with  the  luminescent  layer  4,  to  form  an 
auxiliary  electrode  5a.  The  auxiliary  electrode  5a  is 
bonded  to  the  luminescent  layer  4  by  means  of 
thermocompression  bonding. 

Thus,  the  auxiliary  electrode  5a  enables  a  pre- 
determined  voltage  to  be  applied  substantially  over 
the  entire  region  of  the  transparent  conductive  film 
5,  so  that  the  EL  element  1  can  luminesce  uni- 
formly  over  its  entire  surface. 

If  i.  is  desired  to  manufacture  a  particularly 

elongated  EL  element,  however,  the  following  proo- 
lems  arise.  That  is,  there  is  a  limit  in  the  dimension 
of  a  mask  plate  which  is  employed  when  the  auxil- 
iary  electrode  5a  is  formed  on  the  transparent 

5  conductive  film  5  by  means  of  the  mask-printing, 
so  that  it  is  difficult  to  manufacture  an  extremely 
elongated  EL  element.  In  this  connection,  it  may  be 
considered  to  utilize  a  printing  apparatus  which  is 
capable  of  continuously  printing  the  auxiliary  elec- 

o  trode  5a.  However,  such  printing  apparatus  is  ex- 
pensive,  resulting  in  an  increase  in  the  manufactur- 
ing  cost  of  the  EL  element. 

'5  SUMMARY  OF  THE  INVEN  I  IUIN 

It  is  therefore  an  object  of  the  invention  to 
provide  an  elongated  EL  element  capable  of  being 

20  manufactured  easily  and  at  low  cost. 
It  is  another  object  of  the  invention  to  provide  a 

method  of  manufacturing  the  elongated  EL  ele- 
ment. 

According  to  the  invention,  there  is  provided  an 
25  elongated  EL  element  comprising: 

an  elongated  substrate  having  a  back  electrode,  an 
insulating  layer  and  a  luminescent  layer  which  are 
superimposed  upon  each  other  with  the  insulating 
layer  positioned  between  the  back  electrode  and 

30  the  luminescent  layer; 
an  elongated  transparent  conductive  film  superim- 
posed  upon  the  substrate  in  parallel  relation  there- 
to,  wherein  the  luminescent  layer  of  the  substrate 
is  in  contact  with  the  transparent  conductive  film; 

35  an  elongated  auxiliary  electrode  having  its  width 
narrower  than  that  of  each  of  the  substrate  and  the 
transparent  conductive  film,  the  auxiliary  electrode 
having  an  insulating  film,  a  conductive  metal  layer 
and  a  conductive  adhesive  layer  which  are  super- 

40  imposed  upon  each  other  with  the  conductive  met- 
al  layer  positioned  between  the  insulating  film  and 
the  conductive  adhesive  layer,  the  auxiliary  elec- 
trode  being  sandwiched  between  the  substrate  and 
the  transparent  conductive  film  superimposed  one 

45  upon  the  other  and  extending  longitudinally  of  the 
substrate  and  the  transparent  conductive  film, 
wherein  the  insulating  film  is  in  contact  with  the 
luminescent  layer  of  the  substrate,  while  the  con- 
ductive  adhesive  layer  is  bonded  to  the  transparent 

so  conductive  film;  and 
dampproof  film  means  with  which  an  assembly  of 
the  substrate,  the  transparent  conductive  film  and 
the  auxiliary  electrode  is  covered  in  a  sealed  fash- 
ion. 

According  to  the  invention,  there  is  also  pro- 
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'ided  a  method  of  manufacturing  an  elongated  EL 
element,  comprising  the  steps  of: 
c-reparing  a  substrate  in  the  form  of  a  continuous 
veb  having  a  back  electrode,  an  insulating  layer 
ind  a  luminescent  layer  which  are  superimposed 
jpon  each  other  with  the  insulating  layer  positioned 
c-etween  the  back  electrode  and  the  luminescent 
ayer,  a  transparent  conductive  film  in  the  form  of  a 
continuous  web,  and  an  auxiliary  electrode  having 
a  width  narrower  than  that  of  each  of  the  substrate 
and  the  transparent  conductive  film,  the  auxiliary 
jlectrode  being  in  the  form  of  a  continuous  tape 
laving  an  insulating  film,  an  conductive  metal  layer 
md  a  conductive  adhesion  layer  which  are  super- 
mposed  upon  each  other  with  the  conductive  met- 
il  layer  positioned  between  the  insulating  film  and 
:he  conductive  adhesive  layer; 
superimposing  the  substrate  and  the  transparent 
conductive  film  one  upon  the  other  with  their  re- 
spective  longitudinal  axes  extending  parallel  to 
3ach  other,  while  sandwiching  the  auxiliary  elec- 
rode  between  the  substrate  and  the  transparent 
conductive  film  such  that  the  auxiliary  electrode 
sxtends  longitudinally  of  the  substrate  and  the 
ransparent  conductive  film,  wherein  the  lumines- 
cent  layer  of  the  substrate  is  in  contact  with  the 
ransparent  conductive  film,  and  wherein  the  in- 
sulating  film  of  the  auxiliary  electrode  is  in  contact 
with  the  luminescent  layer  of  the  substrate,  while 
:he  conductive  adhesive  layer  of  the  auxiliary  elec- 
rode  is  in  contact  with  the  transparent  conductive 
film; 
applying  heat  and  pressure  to  the  superimposed 
substrate  and  transparent  conductive  film  with  the 
auxiliary  electrode  sandwiched  therebetween,  to 
thermocompression-bond  the  superimposed  sub- 
strate  and  transparent  conductive  film  to  each  other 
and  to  bond  the  conductive  adhesive  layer  of  the 
auxiliary  electrode  to  the  transparent  conductive 
film; 
covering  an  assembly  of  the  substrate,  the  trans- 
parent  conductive  film  and  the  auxiliary  electrode 
with  dampproof  film  material  in  a  sealed  fashion; 
and 
cutting  the  assembly  covered  with  the  dampproof 
means,  into  a  predetermined  length  to  form  the 
elongated  EL  element. 

In  the  invention,  the  auxiliary  electrode  sand- 
wiched  between  the  substrate  and  the  transparent 
conductive  film  has  the  conductive  metal  layer  on 
the  insulating  film.  By  the  conductive  metal  layer,  it 
is  made  possible  to  obtain  higher  conductivity  as 
compared  with  the  conventional  auxiliary  electrode 
which  is  formed,  by  the  mask-printing  or  the  like, 
on  the  side  of  the  transparent  conductive  film 
which  is  in  contact  with  the  luminescent  layer  of 
the  substrate.  Further,  the  conductive  adhesive  lay- 
er  on  the  conductive  metal  layer  of  the  auxiliary 

electrode  can  ensure  tnat  tne  auxiliary  eieciroae  is 
electrically  connected  to  the  transparent  conductive 
film.  Accordingly,  even  if  the  elongated  EL  element 
is  extremely  long,  the  voltage  drop  can  effectively 

5  be  minimized  so  that  luminescence  of  the  EL  ele- 
ment  is  made  more  uniform  over  its  entire  surface. 

Preferably,  the  back  electrode  of  the  substrate 
is  formed  of  a  softened  aluminum  foil.  Because  of 
the  softened  aluminum  foil,  the  thickness  of  the 

>o  auxiliary  electrode,  which  projects,  toward  the  sub- 
strate,  from  the  side  of  the  transparent  conductive 
film  in  contact  with  the  luminescent  layer,  deforms 
an  area  of  the  substrate  corresponding  to  the  thick- 
ness  of  the  auxiliary  electrode.  Thus,  the  thickness 

rs  of  the  auxiliary  electrode  can  be  absorbed  by  the 
substrate  so  that  the  transparent  conductive  film  is 
made  substantially  planar.  This  makes  it  possible 
to  effectively  prevent  cracks  from  being  developed 
in  the  transparent  conductive  film  when  the  sub- 

20  strate  and  the  transparent  conductive  film  are 
thermocompression-bonded  to  each  other. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
15 

Fig.  1  is  a  somewhat  diagrammatic  perspec- 
tive  view  of  an  arrangement  for  carrying  out  a 
manufacturing  method  according  to  the  invention; 

30  Fig.  2  is  an  enlarged  fragmentary  cross- 
.  sectional  perspective  view  of  an  auxiliary  electrode 

in  the  form  of  a  tape  illustrated  in  Fig.  1  ; 
Fig.  3  is  a  perspective  view  of  a  transparent 

conductive  film  and  the  auxiliary  electrode  illus- 
35  trated  in  Fig.  1,  showing  a  lead  terminal  of  the 

auxiliary  electrode  which  projects  from  one  end  of 
the  transparent  conductive  film; 

Fig.  4  is  an  enlarged  cross-sectional  view  of 
an  elongated  EL  element  manufactured  by  the 

40  method  according  to  the  invention; 
Fig.  5  is  a  view  similar  to  Fig.  4,  but  showing 

a  modification  of  the  elongated  EL  element  accord- 
ing  to  the  invention;  and 

Fig.  6  is  an  enlarged  cross-sectional  view  of 
45  the  conventional  EL  element. 

Uh  I  AILfcU  UbaUHIK  I  iuin 

50 
Referring  to  Fig.  1,  there  is  shown  an  arrange- 

ment  for  carrying  out  a  method  of  manufacturing 
an  elongated  EL  (electroluminescence)  element  ac- 
cording  to  an  embodiment  of  the  invention.  The 

55  arrangement  comprises  a  pair  of  rollers  15  and  16 
which  cooperate  with  each  other  to  define  a  nip 
therebetween.  The  pair  of  rollers  15  and  16  are 
arranged  in  such  a  manner  that  axes  of  the  respec- 
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ive  rollers  15  and  16  extend  parallel  to  each  other 
n  a  common  plane.  The  roller  16  is  hollow,  and  a 
leater  31  is  arranged  along  the  axis  of  the  roller  16 
or  heating  the  same.  The  pair  of  rollers  15  and  16 
are  pressed  against  each  other  at  the  nip  with  a 
predetermined  pressure. 

A  substrate  12  is  prepared  which  is  in  the  form 
3f  a  continuous  web  wound  into  a  roll  32  about  a 
;ore  13.  As  shown  in  Fig.  4,  the  substrate  12  has  a 
Dack  electrode  12a,  an  insulating  layer  12b  and  a 
uminescent  layer  12c  which  are  superimposed 
jpon  each  other  with  the  insulating  layer  12b  posi- 
joned  between  the  back  electrode  12a  and  the 
uminescent  layer  12c.  The  back  electrode  12a  is 
:ormed  of,  for  example,  an  aluminum  foil  or  the 
ike. 

Referring  back  to  Fig.  1  ,  a  transparent  conduc- 
ive  film  14  is  prepared  which  is  in  the  form  of  a 
:ontinuous  web  wound  into  a  roll  33  about  a  core 
t1. 

An  auxiliary  electrode  17  is  also  prepared 
/vhich  has  a  width  cut  beforehand  into  a  predeter- 
mined  value  smaller  than  the  width  of  each  of  the 
substrate  12  and  the  transparent  conductive  film 
14.  The  auxiliary  electrode  17  is  in  the  form  of  a 
continuous  tape  wound  into  a  roll  34  about  a  shaft 
35.  As  shown  in  Fig.  2,  the  auxiliary  electrode  17 
has  an  insulating  film  20,  an  conductive  metal  layer 
21  and  a  conductive  adhesive  layer  22  which  are 
superimposed  upon  each  other  with  the  conductive 
metal  layer  21  positioned  between  the  insulating 
film  20  and  the  conductive  adhesive  layer  22.  The 
insulating  film  20  is  formed  of,  for  example,  PET 
(polyethylene  terephthalate)  resin.  The  conductive 
metal  layer  21  is  formed  of  Al,  Cu  or  the  like  and  is 
vacuum-deposited  or  laminated  onto  the  insulating 
film  20.  The  conductive  adhesive  layer  22  is 
formed  of  conductive  adhesive  coated  on  the  con- 
ductive  metal  layer  21.  The  conductive  adhesive 
may  be  pressure-sensitive  adhesive  or  thermoplas- 
tic  adhesive. 

The  substrate  12  is  unwound  from  the  roll  32 
and  is  fed  toward  the  nip  between  the  pair  of 
rollers  15  and  16.  The  transparent  conductive  film 
14  is  also  unwound  from  the  roll  33  and  is  fed 
toward  the  nip  between  the  pair  of  rollers  15  and 
16.  Likewise,  the  auxiliary  electrode  17  is  unwound 
from  the  roll  34  and  is  fed  toward  the  nip  between 
the  pair  of  rollers  15  and  16.  The  unwound  sub- 
strate  12  and  the  unwound  transparent  conductive 
fiim  14  are  superimposed  in  parallel  relation  one 
upon  the  other  at  the  nip  between  the  pair  of  rollers 
15  and  16,  while  sandwiching  the  unwound  auxil- 
iary  electrode  17,  at  the  nip,  between  the  substrate 
12  and  the  transparent  conductive  film  14.  At  the 
superimposing,  the  luminescent  layer  12c  of  the 
substrate  12  is  in  contact  with  the  transparent  con- 
ductive  film  14.  Further,  the  insulating  film  20  of  the 

auxiliary  electrode  17  is  in  contact  witn  trie  lu- 
minescent  layer  12c  of  the  substrate,  while  the 
conductive  adhesive  layer  22  of  the  auxiliary  elec- 
trode  17  is  in  contact  with  the  transparent  conduc- 

5  tive  film  14.  As  clearly  shown  in  Figs.  1  and  3,  the 
auxiliary  electrode  17  extends  along  one  side 
edges  of  the  respective  substrate  and  transparent 
conductive  film  12  and  14. 

The  pair  of  rollers  15  and  16  apply  heat  and 
w  pressure  to  the  superimposed  substrate  and  trans- 

parent  conductive  film  12  and  14  with  the  auxiliary 
electrode  17  sandwiched  therebetween,  to 
thermocompression-bond  the  superimposed  sub- 
strate  and  transparent  conductive  film  12  and  14  to 

;5  each  other  and  to  bond  the  conductive  adhesive 
layer  22  of  the  auxiliary  electrode  17  to  the  trans- 
parent  conductive  film  14. 

Subsequently,  as  shown  in  Fig.  4,  an  assembly 
of  the  substrate  12,  the  transparent  conductive  film 

20  14  and  the  auxiliary  electrode  17  is  covered  with  a 
pair  of  dampproof  films  18  and  18  in  a  sealed 
fashion  by  means  of  thermocompression-bonding 
or  the  like. 

Finally,  the  above-mentioned  assembly  cov- 
25  ered  with  the  pair  of  dampproof  films  18  and  18  is 

cut  into  a  predetermined  length.  Thus,  an  elon- 
gated  EL  element  is  formed  as  shown  in  Fig.  4.  At 
the  cutting,  the  auxiliary  electrode  17  is  cut  into  a 
predetermined  length  longer  than  that  of  each  of 

30  the  substrate  .12  and  the  transparent  conductive 
film  14  so  that  the  auxiliary  electrode  17  has  its 
one  end  portion  projecting  from  one  ends  of  the 
respective  substrate  and  transparent  conductive 
film  12  and  14,  as  shown  in  Fig.  3.  The  one  end 

35  portion  of  the  auxiliary  electrode  17  serves  as  a 
lead  terminal  17a.  Thus,  it  can  be  dispensed  with 
that  a  pair  of  lead  terminals  separate  from  the 
substrate  12  and  the  transparent  conductive  film  14 
are  connected  respectively  to  the  substrate  12  and 

40  the  transparent  conductive  film  14. 
Since,  as  clearly  seen  from  Fig.  4,  the  auxiliary 

electrode  17  is  relatively  thick  and  the  back  elec- 
trode  12a  of  the  substrate  12  is  relatively  hard  in 
material  such  as,  for  example,  IN  30  H  (JIS),  the 

45  thickness  of  the  auxiliary  electrode  17  causes  an 
area  of  the  transparent  conductive  film  14  cor- 
responding  to  the  thickness  of  the  auxiliary  elec- 
trode  17,  to  project  or  deform  away  from  the  sub- 
strate  12.  Thus,  cracks  may  be  developed  at  re- 

50  gions  A  and  A  of  the  transparent  conductive  film  14 
which  extend~along  the  opposite  side  edges  of  the 
auxiliary  electrode  17. 

Fig.  5  shows  a  modified  elongated  EL  element 
which  can  effectively  prevent  the  cracks  described 

55  above.  Specifically,  the  back  electrode  12a  of  the 
substrate  12  is  formed  of  a  softened  aluminum  foil 
such  as,  for  example,  IN  30  O  (JIS)  or  the  like. 
Because  of  the  softened  aluminum  foil,  the  thick- 

4 
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ess  of  the  auxiliary  electrode  17,  which  projects, 
ward  the  substrate  12,  from  the  side  of  the  trans- 
arent  conductive  film  14  in  contact  with  the  lu- 
linescent  layer  12c,  deforms  an  area  of  the  sub- 
trate  12  corresponding  to  the  thickness  of  the 
uxiliary  electrode  17,  as  shown  in  Fig.  5.  Thus,  the 
lickness  of  the  auxiliary  electrode  17  can  be  ab- 
orbed  by  the  substrate  1  2  so  that  the  transparent 
onductive  film  14  is  made  substantially  planar, 
'his  makes  it  possible  to  effectively  prevent  cracks 
•om  being  developed  in  the  transparent  conductive 
Im  14  when  the  substrate  12  and  the  transparent 
onductive  film  14  are  thermocompression-bonded 
3  each  other. 

Claims 

1.  An  elongated  EL  element  characterized  by 
lomprising: 
in  elongated  substrate  (12)  having  a  back  elec- 
rode  (12a),  an  insulating  layer  (12b)  and  a  lu- 
ninescent  layer  (12c)  which  are  superimposed 
ipon  each  other  with  said  insulating  layer  posi- 
ioned  between  said  back  electrode  and  said  lu- 
ninescent  layer; 
in  elongated  transparent  conductive  film  (14) 
juperimposed  upon  said  substrate  (12)  in  parallel 
elation  thereto,  wherein  said  luminescent  layer 
12c)  of  said  substrate  is  in  contact  with  said  trans- 
parent  conductive  film  (14); 
in  elongated  auxiliary  electrode  (17)  having  its 
width  narrower  than  that  of  each  of  said  substrate 
12)  and  said  transparent  conductive  film  (14),  said 
auxiliary  electrode  having  an  insulating  film  (20),  a 
conductive  metal  layer  (21)  and  a  conductive  adhe- 
sive  layer  (22)  which  are  superimposed  upon  each 
Dther  with  said  conductive  metal  layer  positioned 
Detween  said  insulating  film  and  said  conductive 
adhesive  layer,  said  auxiliary  electrode  (17)  being 
sandwiched  between  said  substrate  (12)  and  said 
transparent  conductive  film  (14)  superimposed  one 
upon  the  other  and  extending  longitudinally  of  said 
substrate  and  said  transparent  conductive  film, 
wherein  said  insulating  film  (20)  is  in  contact  with 
said  luminescent  layer  (12c)  of  said  substrate  (12), 
while  said  conductive  adhesive  layer  (22)  is  bon- 
ded  to  said  transparent  conductive  film  (14);  and 
dampproof  film  means  (18)  with  which  an  assembly 
of  said  substrate  (12),  said  transparent  conductive 
film  (14)  and  said  auxiliary  electrode  (17)  is  cov- 
ered  in  a  sealed  fashion. 

2.  An  elongated  EL  element  according  to  claim 
1  ,  characterized  in  that  said  conductive  metal  layer 
(21)  of  said  auxiliary  electrode  (17)  is  vacuum- 
deposited  or  laminated  on  said  insulating  film  (20). 

3.  An  eiongaiea  ci_  element  auuuiumy  iu  waim 
1  or  2,  characterized  in  that  said  conductive  metal 
layer  (21)  of  said  auxiliary  electrode  (17)  has  its 
one  side  in  contact  with  said  insulating  film  (20), 

i  and  that  said  conductive  adhesive  layer  (22)  is 
formed  of  conductive  adhesive  coated  on  the  other 
side  of  said  conductive  metal  layer  (21). 

4.  An  elongated  EL  element  according  to  any- 
one  of  claims  1  to  3,  characterized  in  that  said 

o  auxiliary  electrode  (17)  is  in  the  form  of  a  tape  cut 
into  a  predetermined  length. 

5.  An  elongated  EL  element  according  to  claim 
4,  characterized  in  that  said  predetermined  length 
of  said  auxiliary  electrode  (1  7)  is  longer  than  that  of 

5  each  of  said  substrate  (12)  and  said  transparent 
conductive  film  (14)  so  that  said  auxiliary  electrode 
(17)  has  its  one  end  portion  projecting  from  one 
ends  of  the  respective  substrate  and  transparent 
conductive  film  (12  and  14),  said  one  end  portion 

<o  of  said  auxiliary  electrode  serving  as  a  lead  termi- 
nal  (17a). 

6.  An  elongated  EL  element  according  to  any- 
one  of  claim  1  to  5  characterized  in  that  said  back 
electrode  (12a)  of  said  substrate  (12)  is  formed  of 

>5  an  aluminum  foil,  and  that  said  auxiliary  electrode 
(17)  has  its  thickness  absorbed  by  said  transparent 
conductive  film  (14)  so  that  said  substrate  (12)  is 
substantially  planar. 

7.  An  elongated  EL  element  according  to  any- 
!0  one  of  claim  1  to  5  characterized  in  that  said  back 

electrode  (12a)  of  said  substrate  (12)  is  formed  of  a 
softened  aluminum  foil,  and  that  said  auxiliary  elec- 
trode  (17)  has  its  thickness  absorbed  by  said  sub- 
strate  (12)  so  that  said  transparent  conductive  film 

35  (14)  is  substantially  planar. 
8.  An  elongated  EL  element  according  to  any- 

one  of  claim  1  to  7  characterized  in  that  said 
auxiliary  electrode  (17)  extends  along  one  side 
edges  of  the  respective  substrate  and  transparent 

«?  conductive  film  (12  and  14). 
9.  A  method  of  manufacturing  an  elongated  EL 

element,  comprising  the  steps  of: 
preparing  a  substrate  (12)  in  the  form  of  a  continu- 
ous  web  having  a  back  electrode  (12a),  an  insulat- 

es  ing  layer  (12b)  and  a  luminescent  layer  (12c)  which 
are  superimposed  upon  each  other  with  said  in- 
sulating  layer  positioned  between  said  back  elec- 
trode  and  said  luminescent  layer,  a  transparent 
conductive  film  (14)  in  the  form  of  a  continuous 

so  web,  and  an  auxiliary  electrode  (17)  having  a  width 
narrower  than  that  of  each  of  said  substrate  (12) 
and  said  transparent  conductive  film  (14),  said  aux- 
iliary  electrode  (17)  being  in  the  form  of  a  continu- 
ous  tape  having  an  insulating  film  (20),  an  conduc- 

55  tive  metal  layer  (21)  and  a  conductive  adhesion 
layer  (22)  which  are  superimposed  upon  each  other 
with  said  conductive  metal  layer  positioned  be- 
tween  said  insulating  film  and  said  conductive  ad- 
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hesive  layer; 
superimposing  said  substrate  (12)  and  said  trans- 
parent  conductive  film  (14)  one  upon  the  other  with 
their  respective  longitudinal  axes  extending  parallel 
to  each  other,  while  sandwiching  said  auxiliary 
electrode  (17)  between  said  substrate  (12)  and  said 
transparent  conductive  film  (14)  such  that  said  aux- 
iliary  electrode  extends  longitudinally  of  said  sub- 
strate  and  said  transparent  conductive  film,  wherein 
said  luminescent  layer  (12c)  of  said  substrate  (12) 
is  in  contact  with  said  transparent  conductive  film 
(14),  and  wherein  said  insulating  film  (20)  of  said 
auxiliary  electrode  (17)  is  in  contact  with  said  lu- 
minescent  layer  (12c)  of  said  substrate,  while  said 
conductive  adhesive  layer  (22)  of  said  auxiliary 
electrode  (17)  is  in  contact  with  said  transparent 
conductive  film  (14); 
applying  heat  and  pressure  to  the  superimposed 
substrate  and  transparent  conductive  film  (12  and 
14)  with  said  auxiliary  electrode  (17)  sandwiched 
therebetween,  to  thermocompression-bond  the 
superimposed  substrate  and  transparent  conduc- 
tive  film  (12  and  14)  to  each  other  and  to  bond  said 
conductive  adhesive  layer  (22)  of  said  auxiliary 
electrode  (17)  to  said  transparent  conductive  film 
(14); 
covering  an  assembly  of  said  substrate  (12),  said 
transparent  conductive  film  (14)  and  said  auxiliary 
electrode  (17)  with  dampproof  film  material  (18)  in 
a  sealed  fashion;  and 
cutting  said  assembly  covered  with  said  dampproof 
means  (18),  into  a  predetermined  length  to  form 
the  elongated  EL  element  (1). 

10.  A  method  according  to  claim  9  ,  character- 
ized  by  including  the  step  of  preparing  a  pair  of 

*  rollers  (15,  16)  cooperating  with  each  other  to  de- 
fine  a  nip  therebetween,  wherein  at  said  superim- 
posing  step,  said  substrate  (12)  and  said  transpar- 
ent  conductive  film  (14)  are  superimposed  one 
upon  the  other  at  said  nip  while  sandwiching  said 
auxiliary  electrode  (17)  between  said  substrate  (12) 
and  said  transparent  conductive  film  (14)  at  said 
nip. 

11.  A  method  according  to  claim  10  ,  char- 
acterized  in  that  said  applying  step  is  carried  out 
by  said  pair  of  rollers  (15,  16). 

12.  A  method  according  to  claim  11  ,  char- 
acterized  in  that  said  substrate  (12)  in  the  form  of  a 
continuous  web  is  wound  into  a  roll  (33),  and  said 
transparent  conductive  film  (14)  in  the  form  of  a 
continuous  web  is  also  wound  into  a  roll  (32),  and 
that  said  method  includes  the  steps  of  unwinding 
said  substrate  (12)  from  its  roll  (33)  to  feed  the 
unwound  substrate  toward  said  nip,  and  unwinding 
said  transparent  conductive  film  (14)  from  its  roll 
(32)  to  feed  the  unwound  transparent  conductive 
film  toward  said  nip,  the  unwound  substrate  (12) 

and  the  unwound  transparent  conductive  turn  (14) 
being  superimposed  one  upon  the  other  at  said 
nip. 

13.  A  method  according  to  anyone  of  the 
5  claims  9  to  12,  characterized  in  that  said  auxiliary 

electrode  (17)  in  the  form  of  a  continuous  tape  is 
wound  into  a  roll  (34),  and  that  said  method  in- 
cludes  the  step  of  unwinding  said  auxiliary  elec- 
trode  (17)  from  its  roll  (34)  to  feed  the  unwound 

w  auxiliary  electrode  toward  said  nip  to  sandwich  the 
unwound  auxiliary  electrode  (17)  between  said  sub- 
strate  (12)  and  said  transparent  conductive  film  (14) 
at  said  nip. 

14.  A  method  according  to  anyone  of  the 
is  claims  8  to  13,  characterized  in  that  said  conduc- 

tive  metal  layer  (21)  of  said  auxiliary  electrode  (17) 
is  vacuum-deposited  or  laminated  on  said  insuiat- 

'  ing  film  (20). 
15.  A  method  according  to  anyone  of  the 

20  claims  8  to  14,  characterized  in  that  said  conduc- 
tive  metal  layer  (21)  of  said  auxiliary  electrode  (17) 
has  its  one  side  in  contact  with  said  insulating  film 
(20),  and  that  said  conductive  adhesive  layer  (22) 
of  said  substrate  (12)  is  formed  of  conductive  ad- 

25  hesive  coated  on  the  other  side  of  said  conductive 
metal  layer  (21). 

16.  A  method  according  to  anyone  of  the 
claims  9  to  15,  characterized  in  that  said  back 
electrode  (12a)  of  said  substrate  (12)  is  formed  of 

30  an  aluminium  foil,  and  that  said  auxiliary  electrode 
(17)  has  its  thickness  which  is  absorbed  by  said 
transparent  conductive  film  (14)  at  said  applying 
step  so  that  said  substrate  (12)  is  made  substan- 
tially  planar. 

35  17.  A  method  according  to  anyone  of  the 
claims  9  to  15,  characterized  in  that  said  back 
electrode  (12a)  of  said  substrate  (12)  is  formed  of  a 
softened  aluminium  foil,  and  that  said  auxiliary 
electrode  (17)  has  its  thickness  which  is  absorbed 

40  by  said  substrate  (12)  at  said  applying  step  so  that 
said  transparent  conductive  film  (14)  is  made  sub- 
stantially  planar. 

18.  A  method  according  to  anyone  of  the 
claims  9  to  17,  characterized  in  that  at  said  cutting 

45  step,  said  auxiliary  electrode  (17)  is  cut  into  a 
predetermined  length  longer  than  that  of  each  of 
said  substrate  (1  2)  and  said  transparent  conductive 
film  (14)  so  that  said  auxiliary  electrode  (17)  has  its 
one  end  portion  projecting  from  one  end  of  the 

50  respective  substrate  and  transparent  conductive 
film  (12  and  14),  said  one  end  portion  of  said 
auxiliary  electrode  (17)  serving  as  a  lead  terminal 
(17a). 

19.  A  method  according  to  anyone  of  the 
55  claims  9  to  18,  characterized  in  that  said  auxiliary 

electrode  (17)  extends  along  one  side  edge  of  the 

6 
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respective  substrate  and  transparent  conductive 
film  (12  and  14). 
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