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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  electronic 
device  which  has  a  substrate  with  an  insulating 
surface  and  a  layer  member  including  a  conductive 
or  semiconductive  layer  formed  in  a  pattern  on  the 
substrate.  The  invention  pertains  to  a  method  for 
the  manufacture  of  such  an  electronic  device. 

Description  of  the  Prior  Art 

Heretofore  a  variety  of  electronic  devices  have 
been  proposed  which  have  a  substrate  with  an 
insulating  surface  and  a  layer  member  including  a 
conductive  or  semiconductive  layer  formed  in  a 
pattern  on  the  substrate. 

The  layer  member  is  formed  of,  for  example,  a 
conductive  layer  member  having  a  conductive  layer 
as  in  the  case  of  an  inter-connection  layer.  Another 
example  of  the  layer  member  is  formed  by  a 
conductive  or  semiconductive  layer  member  which 
includes  a  conductive  or  semiconductive  layer 
formed  of  a  conductive  or  semiconductive  material 
of  a  desired  resistivity  as  is  the  case  with  a  resistor 
layer.  Another  example  of  the  layer  member  is 
constituted  by  a  laminate  member  having  a  struc- 
ture  in  which  a  first  conductive  layer  serving  as  a 
first  electrode,  a  non-single-crystal  semiconductor 
layer  member  having  a  PN  or  PIN  junction  and  a 
second  conductive  layer  serving  as  a  second  elec- 
trode  are  laminated  in  that  order  as  in  the  case  of  a 
nonlinear  element  the  voltage-current  characteristic 
of  which  shows  a  diode  characteristic  in  a  positive 
or  negative  voltage  region.  Yet  another  example  of 
the  layer  member  is  made  up  of  a  laminate  mem- 
ber  having  a  structure  in  which  a  first  conductive 
layer  serving  as  a  first  electrode,  a  non-single- 
crystal  semiconductor  layer  member  having  a  NIN, 
NP-N,  PIP,  PN-P,  NIPIN,  NP-PP-N,  PINIP  or 
PN~NN~P  junction  and  a  second  conductive  layer 
serving  as  a  second  electrode  are  laminated  in  that 
order  as  in  the  case  of  a  nonlinear  element  the 
voltage-current  characteristic  of  which  exhibits  a 
diode  characteristic  in  positive  and  negative  re- 
gions. 

Another  example  of  the  layer  member  is 
formed  of  a  laminate  member  having  a  structure  in 
which  a  first  conductive  layer  serving  as  a  first 
electrode,  an  I-,  P~  or  N~  type  non-single-crystal 
semiconductor  layer  and  a  second  conductive  layer 
serving  as  a  second  electrode  are  laminated  in  that 
order  as  in  the  case  of  a  nonlinear  element  which 
shows  a  nonlinear  voltage-current  characteristic. 
Yet  another  example  of  the  layer  member  is 

formed  of  a  laminate  member  having  a  structure  in 
which  a  first  conductive  layer  serving  as  a  first 
electrode,  an  insulating  layer  serving  as  a  barrier 
layer  thin  enough  to  permit  the  passage  thereth- 

5  rough  of  a  tunnel  current  and  a  second  conductive 
layer  serving  as  a  second  electrode  are  laminated 
in  that  order  as  in  the  case  of  a  nonlinear  element 
which  shows  a  nonlinear  voltage-current  character- 
istic. 

io  In  the  above  electronic  devices,  if  outer  side 
faces  of  the  laminate  member  which  extend  thick- 
wise  thereof  are  exposed  to  the  open  air,  there  is  a 
fear  that  the  outer  side  faces  will  be  changed  in 
quality  by  the  components  of  air,  resulting  in  deg- 

75  radation  of  the  characteristic  of  the  laminate  mem- 
ber.  Furthermore,  dust  sill  adhere  to  the  exposed 
outer  side  faces,  introducing  the  possibility  of  an 
electrical  leakage  occurring  thereon.  Accordingly, 
the  characteristics  of  the  electronic  devices  are 

20  likely  to  be  deteriorated  by  the  open  air. 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  to  provide  a  method  for  forming 
25  such  a  device  which  has  substrate  and  a  layer 

member  including  a  conductive  or  semiconductive 
layer  formed  in  a  pattern  of  the  substrate  and 
which  is  free  from  the  above  said  defects  of  the 
prior  art. 

30  According  to  a  first  aspect  of  the  present  in- 
vention  there  is  provided  an  electronic  device  man- 
ufacturing  method  comprising  the  steps  of: 

an  electronic  device  manufacturing  method 
comprising  the  steps  of: 

35  forming  a  layer  member  on  a  transparent  sub- 
strate,  the  layer  member  being  much  less  transpar- 
ent  than  the  substrate;  and 

forming  an  insulating  layer  surrounding  the  lay- 
er  member  on  the  substrate;  characterised  in  that: 

40  the  step  of  forming  the  layer  member  com- 
prises  forming  a  multi-layer  laminate  member  in- 
cluding  a  patterned  conductive  or  semiconductive 
layer;  and  the  step  of  forming  the  insulating  layer 
comprises  forming  a  photosensitive  organic  resin 

45  layer  extending  over  said  layer  member  and  in 
contact  with  side  surfaces  of  the  layers  of  the  layer 
member,  exposing  the  organic  resin  layer  to  light 
passing  through  said  transparent  substrate,  with 
said  layer  member  used  as  a  mask,  whereby  said 

50  photosensitive  organic  resin  layer  is  exposed  to  the 
light  in  portions  in  contact  with  said  side  surfaces 
of  the  layer  member,  but  not  in  a  portion  which  is 
formed  over  said  layer  member,  said  exposure 
being  followed  by  development  of  the  exposed 

55  photosensitive  organic  resin  layer  to  provide  insula- 
tion  in  contact  with  the  side  surfaces  of  the  layer 
member  to  prevent  degradation  or  contamination  of 
the  side  surfaces  of  the  layers. 

2 
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The  precharacterising  part  of  the  invention  is 
known  from  EP-A-0027184.  A  further  document  de- 
scribing  a  semiconductor  structure  is  EP-A- 
0122371.  A  further  document  describing  a  fabrica- 
tion  process  is  an  article  from  3022  Electronics 
International  Vol.  54  (1981)  June  No.  12,  New  York, 
U.S.A.  entitled  "Polymer  doubles  as  photoresist 
and  insulator". 

According  to  a  preferred  method  of  the  present 
invention,  the  electronic  device  of  the  present  in- 
vention  is  fabricated  by  a  manufacturing  process 
including  the  following  detailed  steps. 

At  first,  a  layer  member  having  a  patterned 
conductive  or  semiconductor  layer  is  formed  on  a 
substrate  having  an  insulating  surface.  In  this  case, 
a  light  transparent  substrate  is  used  as  the  sub- 
strate.  Furthermore,  the  layer  member  is  formed  as 
a  layer  member  which  has  a  far  lower  light  trans- 
parency  than  does  the  substrate. 

Next,  a  photosensitive  organic  resin  layer  is 
formed  on  the  transparent  substrate  so  that  it  ex- 
tends  thereon  covering  the  layer  member. 

Next,  from  the  photosensitive  organic  resin  lay- 
er,  an  insulating  layer  which  surrounding  the  layer 
member  on  the  substrate  is  formed.  In  this  case, 
the  photosensitive  organic  resin  is  exposed  to  light 
from  the  side  of  the  transparent  substrate.  Then  the 
photosensitive  organic  resin  layer  thus  exposed  is 
subjected  to  development.  In  practice,  the  pho- 
tosensitive  organic  resin  layer  is  heat-hardened  pri- 
or  to  the  exposure.  After  the  development  an  or- 
ganic  resin  layer  resulting  from  the  development  of 
the  photosensitive  organic  resin  is  heat-hardened. 
In  the  case  of  involving  such  heat  treatments,  the 
insulating  layer  ultimately  obtained  is  thinner  than 
the  original  photosensitive  organic  resin  layer.  By 
suitably  selecting  the  thickness  of  the  original  pho- 
tosensitive  organic  resin  layer  taking  the  above  into 
account,  the  insulating  layer  can  be  formed  to  the 
substantially  the  same  thickness  as  the  layer  mem- 
ber. 

Such  a  manufacturing  method  of  the  present 
invention  does  not  involve  the  use  of  a  particular 
mask  for  the  formation  of  the  insulating  layer  which 
surrounds  the  layer  member.  This  allow  ease  in  the 
fabrication  of  the  electronic  device. 

Other  objects,  features  and  advantages  of  the 
present  invention  will  become  more  fully  apparent 
from  the  detailed  description  taken  in  conjunction 
with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figs.  1  to  5  are  cross-sectional  views  schemati- 
cally  illustrating  different  SOI-devices;  and 
Figs.  6A  to  6G  are  cross-sectional  views  sche- 
matically  illustrating  a  sequence  of  steps  in- 
volved  in  the  manufacture  of  an  SOI-device  in 

accordance  with  an  embodiment  of  its  manufac- 
turing  method. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
5  MENT 

Figs.  1  to  5  illustrate  an  embodiment  of  an 
SOI-device,  which  has  a  substrate  1  with  an  insulat- 
ing  surface  2.  The  substrate  1  is  transparent  and 

io  made  of,  for  example,  glass. 
The  substrate  1  has  a  layer  member  3  formed 

thereon.  The  layer  member  3  is  far  lower  in  light 
transparency  than  the  substrate  1  . 

The  layer  member  3  is,  for  example,  a  pat- 
15  terned  non-transparent  conductive  layer  4  formed 

of  metal  or  non-single-crystal  semiconductor,  as 
depicted  in  Fig.  1.  The  conductive  layer  4  serves 
as  an  inter-connection  layer. 

Another  example  of  the  layer  member  3  is  a 
20  patterned  conductive  layer  5  or  semiconductor  lay- 

er  6  formed  of  non-single-crystal  semiconductor  as 
a  resistor  layer,  as  shown  in  Fig.  2.  The  conductive 
layer  5  or  the  semiconductor  layer  6  has  a  light 
transparency  far  lower  than  that  of  the  substrate  1  . 

25  Yet  another  example  of  the  layer  member  3 
has  a  structure  in  which  a  patterned  conductive 
layer  7  Serving  as  an  electrode,  a  patterned  non- 
single-crystal  semiconductor  layer  member  8  and  a 
patterned  conductive  layer  9  serving  as  another 

30  electrode  are  laminated  in  that  order,  as  depicted 
in  Fig.  3.  In  this  instance,  both  side  faces  of  the 
conductive  layers  7  and  9  and  the  non-single- 
crystal  semiconductor  layer  8,  which  define  the 
widths  thereof,  are  respectively  in  the  same  plane 

35  on  both  sides  thereof.  The  conductive  layer  7 
or/and  8  are  nontransparent.  Each  of  the  conduc- 
tive  layers  7  and  8  may  be  multi-layers,  and  one  of 
the  layer  of  the  multi-layers  may  be  nontran- 
sparent. 

40  The  non-single-crystal  semiconductor  layer 
member  8  is,  for  example,  a  laminate  member 
which  is  made  up  of  one  or  more  laminates  of  P- 
and  N-type  non-single-crystal  semiconductor  layers 
laminated  in  that  order  or  in  the  opposite  order  to 

45  form  a  PN  junction  or  junctions.  In  this  example, 
the  layer  member  3  constitutes  a  nonlinear  element 
whose  voltage-current  characteristic  presents  a  di- 
ode  characteristic  in  the  positive  or  negative  volt- 
age  region. 

50  Another  example  of  the  non-single-crystal 
semiconductor  layer  member  8  is  a  laminate  mem- 
ber  which  is  formed  of  one  or  more  laminates  of  P- 
(or  N)-,  I-  and  N(or  P)-type  non-single-crystal  semi- 
conductor  layers  sequentially  laminated  in  that  or- 

55  der,  forming  an  P(or  N)-l-N(or  P)  junction.  In  this 
instance,  the  layer  member  3  constitutes  a  non- 
linear  element  whose  voltage-current  characteristic 
presents  a  diode  characteristic  in  positive  or  nega- 

3 
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tive  voltage  regions. 
Yet  another  example  of  the  non-single-crystal 

semiconductor  layer  member  8  is  a  laminate  mem- 
ber  in  which  N-,  l(or  P-)-  and  N-type  non-single- 
crystal  semiconductor  layers  or  P-,  l(N-)-  and  P- 
type  non-single-crystal  semiconductor  layers  are 
sequentially  laminated  in  that  order  to  form  an  Nl- 
(or  P~)N  or  PI(or  N~)P  junction.  Another  example 
of  the  non-single-crystal  semiconductor  layer  8  is  a 
laminate  member  in  which  N-,  l(or  P~)-P-l(or  P-)- 
and  N-type  non-single-crystal  semiconductor  layers 
or  P-,  l(or  N~)-N-l(or  N-)-  and  P-type  non-single- 
crystal  semiconductor  layers  are  sequentially  lami- 
nated  in  that  order  to  form  an  NI(or  P~)PI(or  P~)N 
or  PI(or  N~  )NI(or  N~)P  junction.  In  these  in- 
stances,  the  layer  member  3  constitutes  a  non- 
linear  element  whose  voltage-current  characteristic 
shows  a  diode  characteristic  in  both  positive  and 
negative  voltage  regions. 

Another  example  of  the  laminate  member  3  is 
identical  in  construction  with  that  of  Fig.  3  except 
that  the  non-single-crystal  semiconductor  layer 
member  8  is  substituted  with  an  l-type  non-single- 
crystal  semiconductor  layer  10  as  depicted  in  Fig. 
4.  Yet  another  example  of  the  layer  member  3  is 
identical  in  construction  with  that  of  Fig.  3  except 
that  the  semiconductor  layer  8  is  substituted  with 
an  insulating  layer  1  1  as  a  barrier  layer  thin  enough 
to  permit  the  passage  therethrough  of  a  tunnel 
current  as  shown  in  Fig.  5.  In  these  instances,  the 
laminate  member  3  forms  a  nonlinear  element. 

On  the  substrate  1  is  formed  an  insulating  layer 
41  which  surrounds  the  layer  member  3.  The  in- 
sulating  layer  41  is  in  contact  with  side  faces  3a 
and  3b  of  the  layer  member  3  but  does  not  extend 
onto  the  top  surface  3c  of  the  layer  member  3.  The 
insulating  layer  41  is  formed  of,  for  instance,  an 
organic  resin  such  as  a  chemically  stable  heat- 
proof  polyimide  resin.  The  insulating  layer  41  can 
be  deposited  to  a  desired  thickness,  for  example, 
substantially  the  same  thickness  as  that  of  the 
layer  member  3,  as  shown. 

On  the  insulating  layer  41  is  formed  a  conduc- 
tive  layer  member  or  semiconductive  (semiconduc- 
tor)  layer  member  which  extends  on  the  layer 
member  3  in  contact  therewith,  as  required.  Fig.  2 
shows  the  case  where  conductive  layers  42a  and 
42b  extending  from  both  end  portions  of  the  layer 
member  3,  as  interconnection  layers,  are  formed 
on  the  insulating  layer  41.  Fig.  3  shows  the  case 
where  a  conductive  layer  43  extending  across  the 
layer  member  3,  as  an  electrode,  is  formed  on  the 
insulating  layer  41.  The  conductive  layer  43  is 
used,  for  example,  as  an  electrode,  for  forming  a 
liquid  crystal  element.  The  liquid  crystal  element  is 
made  up  of  the  conductive  layer  43,  a  conductive 
layer  (not  shown)  serving  as  the  other  electrode 
formed  in  opposed  relation  thereto  and  a  liquid 

crystal  (not  Shown)  filled  in  between  the  both  con- 
ductive  layers.  In  this  case,  the  liquid  crystal  ele- 
ment  is  driven  vial  the  layer  member  3  and  con- 
sequently  via  the  nonlinear  element. 

5  Next,  the  manufacturing  method  of  the  present 
invention  will  be  described  as  being  applied  to  the 
manufacture  of  the  electronic  device  referred  to 
above  in  connection  with  Fig.  3. 

The  manufacture  starts  with  the  preparation  of 
io  a  light  transparent  substrate  1  similar  to  those 

mentioned  above  with  respect  to  Figs.  1  to  5,  as 
depicted  in  Fig.  6A. 

Next,  a  layer  member  3  similar  to  that  de- 
scribed  above  in  respect  of  Fig.  3  is  formed  by  a 

is  known  process  on  the  substrate  1,  as  shown  in  Fig. 
6B. 

Next,  a  photosensitive  organic  resin  layer  51 
extending  over  the  layer  member  3  is  formed  by 
coating,  for  example,  commercially  available  pho- 

20  tosensitive  polyimide  resin  on  the  substrate  1,  as 
shown  in  Fig.  6C.  The  photosensitive  polyimide 
resin  is  an  precursor  of  polyimide  resin  and  be- 
comes  polyimide  resin  upon  exposure  to  light. 

Next,  the  photosensitive  organic  resin  layer  51 
25  is  heat-hardened,  as  required,  for  example,  at 

80  °  C  for  60  minutes,  providing  from  the  photosen- 
sitive  organic  resin  51,  a  heat-hardened  photosen- 
sitive  organic  resin  layer  52,  as  shown  in  Fig.  6D. 
The  photosensitive  resin  layer  52  becomes  thinner 

30  than  the  original  photosensitive  resin  layer  51  . 
Next,  the  photosensitive  resin  layer  52  is  ex- 

posed  to  light  53,  for  instance,  ultraviolet  rays  of  a 
300  to  400  nm  wavelength,  which  is  directed  from 
the  side  of  the  light  transparent  substrate  1,  as 

35  indicated  in  Fig.  6E.  In  this  instance,  that  portion 
52a  of  the  photosensitive  resin  layer  52  which  does 
not  lie  on  the  layer  member  3  is  exposed  to  a 
larger  amount  of  light  than  that  for  that  portion  52b 
of  the  resin  layer  52  which  lies  on  the  layer  mem- 

40  ber  3. 
Next,  the  photosensitive  resin  layer  52  thus 

exposed  to  light  is  developed  using  a  commercially 
available  liquid  developer  removing  the  portion  52b 
of  the  photosensitive  resin  layer  52  lying  on  the 

45  layer  member  3,  as  depicted  in  Fig.  6F.  This  devel- 
opment  generally  includes  a  step  of  dipping  the 
exposed  photosensitive  resin  layer  52,  or  spraying 
the  liquid  developer  on  the  resin  layer  52,  and  a 
step  of  rinsing  the  developed  layer  with  isopropanol 

50  or  like  commercially  available  detergent.  By  sub- 
jecting  the  photosensitive  resin  layer  52  to  such 
treatments  as  described  above,  the  organic  resin 
layer  54  is  obtained  which  has  substantially  no 
photosensitivity. 

55  Next,  the  organic  resin  layer  54  is  hardened  by 
heating,  for  example,  at  135  to  400  °C  for  30  min- 
utes,  obtaining  a  heat-hardened  organic  resin  layer 
55  as  the  insulating  layer  41  described  previously 

4 
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in  connection  with  Figs.  1  to  5,  as  depicted  in  Fig. 
6G.  The  insulating  layer  41  is  made  thinner  than 
the  organic  resin  layer  54.  The  insulating  layer  41 
can  be  formed  to  the  substantially  the  same  thick- 
ness  of  the  layer  member  3  by  selecting  the  thick- 
ness  of  the  original  photosensitive  organic  resin 
layer  51  to  a  suitable  value  larger  than  the  thick- 
ness  of  the  layer  member  3. 

Next,  the  conductive  layer  43  serving  as  an 
electrode,  described  previously  with  respect  to  Fig. 
3,  is  formed  by  a  known  technique,  as  liquid,  as 
indicated  by  the  chain  line  in  Fig.  6G. 

The  manufacturing  method  of  the  present  in- 
vention,  described  above,  does  not  involve  any 
particular  mask  for  forming  the  insulating  layer  41  , 
and  hence  allow  ease  in  the  manufacture  of  the 
electronic  device  of  the  present  invention. 

The  above  embodiment  should  be  construed 
as  being  merely  illustrative  of  the  present  invention 
but  not  as  limiting  the  invention  specifically  thereto. 

It  will  be  appreciated  that  with  the  structure 
manufactured  according  to  the  preferred  embodi- 
ment,  since  the  side  surfaces  of  the  layer  member 
are  not  exposed  to  the  open  air,  they  will  not 
change  in  quality  and  no  dust  will  adhere  to  them. 
Therefore,  there  are  no  possibilities  of  the  char- 
acteristics  of  the  layer  member  being  degraded 
and  an  electrical  leakage  occurring  on  the  outer 
side  faces.  Accordingly,  the  characteristics  of  the 
electronic  device  will  not  be  deteriorated  by  the 
open  air. 

Furthermore,  when  the  insulating  layer  has 
substantially  the  same  thickness  as  the  layer  mem- 
ber,  a  conductive  layer  serving  as  an  interconnec- 
tion  layer  or  an  electrode,  which  extends  over  the 
layer  member  in  contact  therewith,  can  easily  be 
formed  on  the  insulating  layer  without  introducing 
the  likelihood  that  the  conductive  layer  becomes 
discontinuous  between  the  insulating  layer  and  the 
layer  member 

Claims 

1.  An  electronic  device  manufacturing  method 
comprising  the  steps  of: 

forming  a  layer  member  (3)  on  a  transpar- 
ent  substrate  (1),  the  layer  member  (3)  being 
much  less  transparent  than  the  substrate  (1); 
and 

forming  an  insulating  layer  (41)  surround- 
ing  the  layer  member  (3)  on  the  substrate; 
characterised  in  that: 

the  step  of  forming  the  layer  member  (3) 
comprises  forming  a  multi-layer  laminate  mem- 
ber  including  a  patterned  conductive  or  semi- 
conductive  layer;  and  the  step  of  forming  the 
insulating  layer  comprises  forming  a  photosen- 
sitive  organic  resin  layer  (51)  extending  over 

said  layer  member  (1)  and  in  contact  with  side 
surfaces  (3a,  3b)  of  the  layers  of  the  layer 
member  (3),  exposing  the  organic  resin  layer 
(51)  to  light  (53)  passing  through  said  transpar- 

5  ent  substrate  (1),  with  said  layer  member  (3) 
used  as  a  mask,  whereby  said  photosensitive 
organic  resin  layer  is  exposed  to  the  light  in 
portions  (52a)  in  contact  with  said  side  sur- 
faces  (3a,  3b)  of  the  layer  member,  but  not  in 

io  a  portion  (52b)  which  is  formed  over  said  layer 
member,  said  exposure  being  followed  by  de- 
velopment  of  the  exposed  photosensitive  or- 
ganic  resin  layer  to  provide  insulation  in  con- 
tact  with  the  side  surfaces  (3a,  3b)  of  the  layer 

is  member  (3)  to  prevent  degradation  or  contami- 
nation  of  the  side  surfaces  of  the  layers. 

2.  A  method  according  to  claim  1,  wherein  the 
layers  of  the  laminate  member  (3)  are  coexten- 

20  sive. 

3.  A  method  according  to  claim  1  or  2,  further 
comprising  the  steps  of  heat  hardening  the 
photosensitive  organic  resin  layer  prior  to  the 

25  step  of  exposure,  and  heat  hardening  an  or- 
ganic  resin  layer  resulting  from  the  develop- 
ment  of  the  photosensitive  organic  resin  layer 
after  exposure. 

30  4.  A  method  according  to  claim  1  ,  2  or  3  charac- 
terised  in  that  the  photosensitive  organic  resin 
layer  (51)  is  formed  thicker  than  the  laminate 
member  (3)  on  the  substrate  (1). 

35  5.  A  method  according  to  claim  1,  2,  3  or  4, 
characterised  in  that  the  photosensitive  organic 
resin  layer  (51)  is  formed  to  such  a  thickness 
on  the  substrate  that  the  insulating  layer  (41) 
may  be  formed  to  substantially  the  same  thick- 

40  ness  as  the  laminate  member  (3). 

6.  A  method  according  to  claim  1,  2,  3,  4  or  5, 
characterised  in  that  said  photosensitive  or- 
ganic  resin  is  a  photosensitive  polyimide  resin. 

45 
7.  A  method  according  to  claim  6,  characterised 

in  that  development  of  the  exposed  photocura- 
ble  organic  resin  layer  comprises  the  steps  of 
removing  the  unexposed  portion  (52b)  of  the 

50  organic  resin,  and  hardening  the  exposed  por- 
tion  (52a)  of  the  organic  resin  by  thermal  treat- 
ment. 

8.  A  method  according  to  any  of  claims  1  to  7 
55  characterised  in  that  said  laminate  member  (3) 

comprises  a  PIN,  NIN,  or  PIP  junction. 

5 
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9.  A  method  according  to  any  preceding  claim, 
further  comprising  providing  a  conductive  or 
semiconductive  layer  member  (42a,  42b,  43) 
extending  on  to  the  insulating  layer  (41)  and  in 
contact  with  the  laminate  member  (3). 

Patentanspruche 

1.  Verfahren  zur  Herstellung  eines  elektronischen 
Bauelementes  mit  den  Schritten  des  Formens 
bzw.  Aufbauens  eines  Schichtgliedes  (3)  auf 
einem  lichtdurchlassigen  Substrat  (1),  wobei 
das  Schichtglied  (3)  eine  viel  geringere  Licht- 
durchlassigkeit  als  das  Substrat  (1)  aufweist, 
und  des  Formens  bzw.  Aufbauens  einer  Isolier- 
schicht  (41),  die  das  Schichtglied  (3)  auf  dem 
Substrat  umgibt,  dadurch  gekennzeichnet, 
dal3  der  Schritt  des  Aufbauens  des  Schichtglie- 
des  (3)  das  Aufbauen  eines  mehrlagigen  Lami- 
natgliedes  einschlieBlich  einer  strukturierten 
(patterned)  Leiter-  oder  Halbleiterlage  umfaBt 
und  der  Schritt  des  Aufbauens  der  Isolierlage 
das  Bilden  einer  lichtempfindlichen,  organi- 
schen  Harzschicht  (51),  die  sich  uber  das 
Schichtglied  (1)  und  in  Beruhrung  mit  den  Sei- 
tenflachen  (3a,  3b)  der  Schichten  des  Schicht- 
gliedes  (3)  erstreckt,  und  das  Belichten  der 
organischen  Harzschicht  (51)  mit  Licht  (53), 
welches  durch  das  lichtdurchlassige  Substrat 
(1)  verlauft  bzw.  eintritt,  mit  dem  Schichtglied 
(3)  als  Maske  benutzt,  umfaBt,  wobei  die  licht- 
empfindliche,  organische  Harzschicht  in  Teilen 
(52a)  in  Beruhrung  mit  den  Seitenflachen  (3a, 
3b)  des  Schichtgliedes,  jedoch  nicht  in  einem 
Teil  (52b),  welcher  uber  dem  Schichtglied  ge- 
bildet  ist,  belichtet  wird  und  nachfolgend  auf 
die  Belichtung  die  belichtete,  lichtempfindliche, 
organische  Harzschicht  entwickelt  wird,  urn 
eine  Isolierung  in  Beruhrung  mit  den  Seitenfla- 
chen  (3a,  3b)  des  Schichtgliedes  (3)  vorzuse- 
hen  und  eine  Verschlechterung  oder  Kontami- 
nation  der  Seitenflachen  der  Schichten  zu  ver- 
hindern. 

2.  Verfahren  nach  Anspruch  1,  bei  welchem  die 
Schichten  des  Laminatgliedes  (3)  gleicher- 
streckend  ausgebildet  sind. 

3.  Verfahren  nach  Anspruch  1  oder  2,  mit  den 
Schritten  des  Warmehartens  der  lichtempfindli- 
chen,  organischen  Harzschicht  vor  dem  Belich- 
tungsschritt  und  des  Warmehartens  einer  or- 
ganischen  Harzschicht,  die  aus  der  Entwick- 
lung  der  lichtempfindlichen  organischen  Harz- 
schicht  nach  der  Belichtung  folgt. 

4.  Verfahren  nach  einem  der  Anspruche  1  bis  3, 
dadurch  gekennzeichnet,  dal3  die  lichtemp- 

findliche,  organische  Harzschicht  (51)  dicker 
als  das  Laminatglied  (3)  auf  dem  Substrat  (1) 
ausgebildet  wird. 

5  5.  Verfahren  nach  einem  der  Anspruche  1  bis  4, 
dadurch  gekennzeichnet,  dal3  die  lichtemp- 
findliche  organische  Harzschicht  (51)  mit  einer 
solchen  Dicke  auf  dem  Substrat  aufgebaut 
wird,  dal3  die  Isolierschicht  (41)  mit  im  wesent- 

io  lichen  derselben  Dicke  wie  das  Laminatglied 
(3)  ausgebildet  werden  kann. 

6.  Verfahren  nach  einem  der  Anspruche  1  bis  5, 
dadurch  gekennzeichnet,  dal3  das  lichtemp- 

15  findliche,  organische  Harz  ein  lichtempfindli- 
ches  Polyimidharz  ist. 

7.  Verfahren  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  dal3  die  Entwicklung  der  belichteten, 

20  lichthartbaren,  organischen  Harzschicht  die 
Schritte  des  Entfernens  des  unbelichteten  Teils 
(52b)  des  organischen  Harzes  und  des  Hartens 
des  belichteten  Teils  (52a)  des  organischen 
Harzes  durch  thermische  Behandlung  umfaBt. 

25 
8.  Verfahren  nach  einem  der  Anspruche  1  bis  7, 

dadurch  gekennzeichnet,  dal3  das  Laminat- 
glied  (3)  einen  PIN,  NIN  oder  PIP  Ubergang 
umfaBt. 

30 
9.  Verfahren  nach  einem  der  vorhergehenden  An- 

spruche,  bei  welchem  ein  leitendes  oder  halb- 
leitendes  Schichtglied  (42a,  42b,  43)  vorgese- 
hen  wird,  welches  sich  auf  die  bzw.  der  Isolier- 

35  schicht  (41)  und  in  Beruhrung  mit  dem  Lami- 
natglied  (3)  erstreckt. 

Revendications 

40  1.  Procede  de  fabrication  d'un  dispositif  electroni- 
que  comprenant  les  etapes  de  : 

formation  d'un  element  de  couche  (3)  sur 
un  substrat  transparent  (1),  I'element  de  cou- 
che  (3)  etant  beaucoup  moins  transparent  que 

45  le  substrat  (1)  ;  et 
formation  d'une  couche  isolante  (41)  en- 

tourant  I'element  de  couche  (3)  sur  le  substrat, 
caracterise  en  ce  que  : 

I'etape  de  formation  de  I'element  de  cou- 
50  che  (3)  comprend  la  formation  d'un  element 

lamine  multicouche  incluant  une  couche 
conductrice  ou  semiconductrice  conformee  ;  et 
I'etape  de  formation  de  la  couche  isolante 
comprend  la  formation  d'une  couche  de  resine 

55  organique  photosensible  (51)  s'etendant  au- 
dessus  dudit  element  de  couche  (1)  et  en 
contact  avec  les  surfaces  laterales  (3a,  3b)  des 
couches  de  I'element  de  couche  (3),  I'exposi- 

6 
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tion  de  la  couche  de  resine  organique  (51)  a  la 
lumiere  (53)  qui  traverse  ledit  substrat  transpa- 
rent  (1),  ledit  element  de  couche  (3)  etant 
utilise  en  tant  que  masque,  et  ainsi,  ladite 
couche  de  resine  organique  photosensible  est 
exposee  a  la  lumiere  dans  des  parties  (52a)  en 
contact  avec  lesdites  surfaces  laterales  (3a, 
3b)  de  I'element  de  couche  mais  pas  dans  une 
partie  (52b)  qui  est  formee  au-dessus  dudit 
element  de  couche,  ladite  exposition  etant  sui- 
vie  par  le  developpement  de  la  couche  de 
resine  organique  photosensible  exposee  pour 
produire  une  isolation  en  contact  avec  les  sur- 
faces  laterales  (3a,  3b)  de  I'element  de  couche 
(3)  pour  empecher  une  degradation  ou  une 
contamination  des  surfaces  laterales  des  cou- 
ches. 

8.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  7,  caracterise  en  ce  que  ledit 
element  lamine  (3)  comprend  une  jonction  PIN, 
NIN  ou  PIP. 

5 
9.  Procede  selon  I'une  quelconque  des  revendi- 

cations  precedentes,  comprenant,  en  outre,  la 
production  d'un  element  de  couche  conductri- 
ce  ou  semiconductrice  (42a,  42b,  43)  s'eten- 

io  dant  sur  la  couche  isolante  (41)  et  en  contact 
avec  I'element  lamine  (3). 

15 

2.  Procede  selon  la  revendication  1,  dans  lequel 
les  couches  de  I'element  lamine  (3)  s'etendent  20 
sur  la  meme  longueur. 

3.  Procede  selon  la  revendication  1  ou  2,  com- 
prenant,  en  outre,  les  etapes  de  thermodurcis- 
sage  de  la  couche  de  resine  organique  photo-  25 
sensible  avant  I'etape  d'exposition  et  de  ther- 
modurcissage  d'une  couche  de  resine  organi- 
que  resultant  du  developpement  de  la  couche 
de  resine  organique  photosensible  apres  expo- 
sition.  30 

4.  Procede  selon  la  revendication  1,  2  ou  3,  ca- 
racterise  en  ce  que  la  couche  de  resine  orga- 
nique  photosensible  (51)  est  formee  de  fagon 
a  etre  plus  epaisse  que  I'element  lamine  (3)  35 
sur  le  substrat  (1). 

5.  Procede  selon  la  revendication  1,  2,  3  ou  4, 
caracterise  en  ce  que  la  couche  de  resine 
organique  photosensible  (51)  est  formee  selon  40 
une  epaisseur  sur  le  substrat  qui  est  telle  que 
la  couche  isolante  (41)  peut  etre  formee  selon 
sensiblement  la  meme  epaisseur  que  I'element 
lamine  (3). 

45 
6.  Procede  selon  la  revendication  1  ,  2,  3,  4  ou  5, 

caracterise  en  ce  que  ladite  resine  organique 
photosensible  est  une  resine  polyimide  photo- 
sensible. 

50 
7.  Procede  selon  la  revendication  6,  caracterise 

en  ce  que  le  developpement  de  la  couche  de 
resine  organique  photodurcissable  exposee 
comprend  les  etapes  d'enlevement  de  la  partie 
non  exposee  (52b)  de  la  resine  organique  et  55 
de  durcissement  de  la  partie  exposee  (52a)  de 
la  resine  organique  au  moyen  d'un  traitement 
thermique. 

7 
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