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Description 

This  application  is  a  continuation-in-part  of  US- 
A-4  729  166  filed  on  July  22,  1985. 

The  present  invention  relates  generally  to  arti- 
cles  and  methods  for  electrically  connecting  elec- 
tronic  devices.  More  particularly,  the  invention  re- 
lates  to  improved  methods  for  fabricating  electronic 
assemblies  which  rely  on  electrical  interfaces  be- 
tween  adjacent  component  layers  according  to 
claim  1. 

Over  the  past  ten  years,  electrically  conductive 
elastomers  have  found  increasing  use  as  interface 
connectors  between  electronic  devices,  serving  as 
an  alternative  for  traditional  solder  connections  and 
socket  connections.  Elastomeric  conductors  can 
take  a  variety  of  forms,  but  generally  must  provide 
for  anisotropic  electrical  conduction.  Anisotropic 
conduction  means  that  the  electrical  resistance 
measured  in  one  direction  through  the  material  will 
differ  from  that  measured  in  another  direction.  Gen- 
erally,  the  elastomeric  conductors  of  the  prior  art 
have  been  materials  which  provide  for  high  resis- 
tance  in  at  least  one  of  the  orthogonal  directions  of 
the  material,  while  providing  low  resistance  in  the 
remaining  one  or  two  directions.  In  this  way,  a 
single  piece  or  sheet  of  material  can  provide  for 
multiple  connections  so  long  as  the  connector  ter- 
minals  on  the  devices  to  be  connected  are  properly 
aligned. 

The  anisotropic  elastomeric  conductors  of  the 
prior  art  generally  consist  of  an  electrically  conduc- 
tive  material  dispersed  or  arranged  in  an  elec- 
trically  insulating  material.  In  one  form,  alternate 
sheets  of  conductive  and  non-conductive  materials 
are  layered  to  form  a  block,  and  individual  connec- 
tor  pieces  can  be  cut  from  the  block  in  a  direction 
perpendicular  to  the  interface  of  the  layers.  Con- 
nector  pieces  embodying  such  layered  connectors 
have  been  sold  under  the  trade  name  "Zebra"  by 
Tecknit,  Cranford,  New  Jersey,  and  the  trade  name 
"Stax"  by  PCK  Elastomerics,  Inc.,  Hatboro,  Penn- 
sylvania.  Such  connectors  are  discussed  generally 
in  Buchoff,  "Surface  Mounting  of  Components  with 
Elastomeric  Connectors,"  Electri-Onics,  June, 
1983;  Buchoff,  "Elastomeric  Connections  for  Test  & 
Burn-In,"  Microelectronics  Manufacturing  and  Test- 
ing,  October,  1980;  Anon.,  "Conductive  Elastomeric 
Connectors  Offer  New  Packaging  Design  Potential 
for  Single  Contacts  or  Complete  Connection  Sys- 
tems,"  Insulation/Circuits,  February,  1975;  and 
Anon.,  "Conductive  Elastomers  Make  Bid  to  Take 
Over  Interconnections,"  Product  Engineering,  De- 
cember  1974.  While  useful  under  a  number  of 
circumstances,  such  layered  anisotropic 
elastomeric  conductors  provide  electrical  conduc- 
tivity  in  two  orthogonal  directions,  providing  insula- 
tion  only  in  the  third  orthogonal  direction.  Thus,  the 

layered  anisotropic  elastomeric  conductors  are  un- 
suitable  for  providing  surface  interface  connections 
where  a  two-dimensional  array  of  connector  termi- 
nals  on  one  surface  is  to  be  connected  to  a  similar 

5  two-dimensional  array  of  connectors  on  a  second 
surface.  Such  a  situation  requires  anisotropic 
elastomeric  conductor  which  provides  for  conduc- 
tivity  in  one  direction  only. 

At  least  two  manufacturers  provide  anisotropic 
io  elastomeric  conductors  which  allow  for  conduction 

in  one  direction  only.  Tecknit,  Cranford,  NJ,  manu- 
factures  a  line  of  connectors  under  the  trade  name 
"Conmet."  The  Conmet  connectors  comprise 
elastomeric  elements  having  two  parallel  rows  of 

75  electrically  conductive  wires  embedded  therein. 
The  wires  are  all  parallel,  and  electrical  connec- 
tions  may  be  made  by  sandwiching  the  connector 
between  two  surfaces  so  that  good  contact  is  es- 
tablished.  The  Conmet  connector  is  for  connecting 

20  circuit  boards  together,  as  well  as  connecting  chip 
carriers  and  the  like  to  printed  circuit  boards.  The 
matrix  is  silicone  rubber. 

A  second  anisotropic  elastomeric  conductor 
which  conducts  in  one  direction  only  is  manufac- 

25  tured  by  Shin-Etsu  Polymer  Company,  Ltd.,  Japan, 
and  described  in  U.S.-A-4,252,391  ;  US-A- 
4,252,990;  US-A-4,21  0,895;  and  US-A-4,1  99,637. 
Referring  in  particular  to  U.S.-A-4,252,391  ,  a 
pressure-sensitive  electroconductive  composite 

30  sheet  is  prepared  by  dispersing  a  plurality  of  elec- 
trically  conductive  fibers  into  an  elastomeric  matrix, 
such  as  silicone  rubber.  The  combination  of  the 
rubber  matrix  and  the  conductive  fibers  are  mixed 
under  sheer  conditions  which  break  the  fibers  into 

35  lengths  generally  between  20  to  80%  of  the  thick- 
ness  of  the  sheet  which  is  to  be  prepared.  The 
fibers  are  then  aligned  parallel  to  one  another  by 
subjecting  the  mixture  to  a  sheer  deformation 
event,  such  as  pumping  or  extruding.  The  compos- 

40  ite  mixture  is  then  hardened,  and  sheets  prepared 
by  slicing  from  the  hardened  structure.  The  elec- 
trically  conductive  fibers  do  not  extend  the  entire 
thickness  of  the  resulting  sheets,  and  electrical 
contact  is  made  through  the  sheet  only  by  applying 

45  pressure. 
U.S.-A-3,862,790  and  US-A-4,003,621  disclose 

the  use  of  resilient  interconnector  pads  having  par- 
allel  conductors  therein  for  interconnecting  op- 
posed  planar  arrays  of  contact  pads,  e.g.,  connect- 

so  ing  adjacent  insulator  boards  having  contact  pads 
thereon. 

Although  useful,  the  anisotropic  elastomeric 
conductors  of  the  prior  art  are  generally  difficult 
and  expensive  to  manufacture.  Particularly  in  the 

55  case  of  the  elastomeric  conductors  having  a  plural- 
ity  of  conductive  fibers,  it  is  difficult  to  control  the 
density  of  fibers  at  a  particular  location  in  the 
matrix,  which  problem  is  exacerbated  when  the 
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density  of  the  conductive  fibers  is  very  high.  The 
use  of  such  conductors  in  electronic  assemblies 
has  been  limited  by  the  high  cost  and  low  quality 
control  of  the  conductors. 

The  French  patent  FR  2  146  869  discloses  an 
electrical  interconnecting  system  and  the  method 
to  realize  such  a  system.  The  method  comprises 
the  steps  of  using  a  specific  mould  provided  with 
several  rods,  rolling  a  conductive  wire  on  said  rods, 
pouring  a  liquid  resin  in  the  mold,  curing  said  resin 
and  slicing  the  block  thus  obtained  to  yield  individ- 
ual  slices  having  conductive  elements  extending 
thereacross. 

US  Patent  n  °  3  982  320  discloses  a  connector 
made  by  assembling,  alternately  in  parallel  relation- 
ship,  sheets  of  electrically  conductive  material  and 
sheets  of  electrically  non-conductive  material  into  a 
block  structure,  slicing  from  the  block,  in  a  plane 
perpendicular  to  the  planes  of  the  sheets,  a  plural- 
ity  of  slabs,  each  slab  containing,  alternately,  elon- 
gated  elements  of  electrically  conductive  material 
and  elongated  elements  of  electrically  non-conduc- 
tive  material,  assembling,  alternately  in  parallel  re- 
lationship,  sheets  of  electrically  non-conductive  ma- 
terial  an  said  slabs  of  elongated  elements  into  a 
second  block  structure,  and  slitting  from  the  sec- 
ond  block,  in  a  plane  to  which  the  elongated  ele- 
ments  of  electrically  conductive  material  are  essen- 
tially  normal,  a  connector  element. 

Novel  electronic  assemblies  are  fabricated 
from  anisotropic  elastomeric  conductors  which  are 
easy  to  manufacture  and  can  be  tailored  to  a  wide 
range  of  specifications.  The  electronic  assemblies 
comprise  alternating  component  layers  and  con- 
necting  layers,  where  the  connecting  layers  are 
formed  from  the  anisotropic  elastomeric  conduc- 
tors.  The  component  layers  are  rigid  structures 
having  at  least  one  planar  face  with  electrical  con- 
tacts  formed  thereon,  such  as  semiconductor  de- 
vices,  ceramic  substrates,  printed  circuit  boards, 
terminal  strips,  and  the  like. 

The  conductors  comprise  an  elastomeric  matrix 
having  a  plurality  of  parallel  electrically  conductive 
elements  uniformly  dispersed  throughout.  The  con- 
ductors  are  relatively  thin,  and  the  electrically  con- 
ductive  elements  extend  across  the  thickness  of 
the  conductor  so  that  they  terminate  on  opposite 
faces  thereof.  In  this  way,  the  anisotropic 
elastomeric  conductors  are  suited  for  interfacing 
between  the  component  layers  of  the  assembly 
and  interconnecting  the  electrical  contacts  on  adja- 
cent  component  layers. 

The  anisotropic  elastomeric  conductors  of  the 
present  invention  may  be  fabricated  from  first  and 
second  sheet  materials,  where  the  first  sheet  ma- 
terial  includes  a  plurality  of  electrically-conductive 
fibers  (as  the  elements)  positioned  to  lie  parallel  to 
one  another  and  electrically  isolated  from  one  an- 

other.  In  the  first  exemplary  embodiment,  the  first 
sheet  comprises  a  wire  cloth  having  metal  fibers 
running  in  one  direction  which  are  loosely  woven 
with  insulating  fibers  running  in  the  transverse  di- 

5  rection.  The  second  sheet  consists  of  electrically- 
insulating  fibers  loosely  woven  in  both  directions. 
The  first  and  second  sheets  are  stacked  on  top  of 
one  another,  typically  in  an  alternating  pattern,  so 
that  the  second  sheets  provide  insulation  for  the 

io  electrically-conductive  fibers  in  the  adjacent  first 
sheets.  After  stacking  a  desired  number  of  the  first 
and  second  sheets,  the  layered  structure  is  per- 
fused  with  a  liquid,  curable  elastomeric  resin,  such 
as  a  silicone  rubber  resin,  to  fill  the  interstices 

is  remaining  in  the  layered  structure  of  the  loosely 
woven  first  and  second  sheets.  Typically,  pressure 
will  be  applied  by  well  known  transfer  molding 
techniques,  and  the  elastomer  cured,  typically  by 
the  application  of  heat.  The  resulting  block  struc- 

20  ture  will  include  the  electrically-conductive  fibers 
embedded  in  a  solid  matrix  comprising  two  compo- 
nents,  i.e.,  the  insulating  fibers  and  the  elastomeric 
material. 

As  an  example,  anisotropic  elastomeric  con- 
25  ductors  fabricated  from  metal  sheets  or  foil  which 

are  formed  into  a  uniform  pattern  of  parallel, 
spaced-apart  conductors,  typically  by  etching  or 
stamping  will  be  described  said  metal  sheets  are 
then  coated  with  an  elastomeric  insulating  material 

30  and  stacked  to  form  a  block  having  the  conductors 
electrically  isolated  from  each  other  and  running  in 
a  parallel  direction.  Usually,  the  coated  metal 
sheets  will  be  further  separated  by  a  sheet  of  an 
elastomer  having  a  preselected  thickness.  In  this 

35  way,  the  spacing  or  pitch  between  adjacent  con- 
ductors  can  be  carefully  controlled  in  both  the 
height  and  width  directions  of  the  block.  After 
stacking  a  desired  number  of  the  metal  sheets  and 
optionally  the  elastomeric  sheets,  the  layered  struc- 

40  ture  is  cured  by  the  application  of  heat  and  pres- 
sure  to  form  a  solid  block  having  the  conductors 
fixed  in  an  insulating  matrix  composed  of  the 
elastomeric  coating  and,  usually,  the  elastomeric 
sheets. 

45  Slices  will  be  cut  from  the  block  formed  by 
either  of  these  methods  to  a  thickness  suitable  for 
the  desired  interface  application.  In  the  case  of  the 
layered  fabric  structure,  if  will  often  be  desirable  to 
dissolve  at  least  a  portion  of  the  fibrous  material  in 

50  the  matrix  in  order  to  introduce  voids  in  the 
elastomeric  conductor  to  enhance  its  compressibil- 
ity. 

Fig.  1  illustrates  the  stacked  first  and  second 
sheets  of  the  first  embodiment  of  the  present  in- 

55  vention  prior  to  compression  and  transfer  molding. 
Fig.  2  is  a  detailed  view  of  the  first  sheet 

material  of  the  present  invention. 
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Fig.  3  is  a  detailed  view  of  the  second  sheet 
material  of  the  present  invention. 

Fig.  4  illustrates  the  block  of  anisotropic 
elastomeric  conductor  material  of  the  embodiment 
of  the  present  invention  having  a  single  slice  re- 
moved  therefrom. 

Fig.  5  is  a  detailed  view  taken  along  line  5-5  in 
Fig.  4  and  showing  the  placement  of  the 
electrically-conductive  elements  in  the  embodiment 
of  the  present  invention. 

Fig.  6.  is  an  exploded  view  illustrating  another 
stacking  procedure  used  to  form  the  elastomeric 
conductor  as  an  example. 

Fig.  7  is  a  cross-sectional  view  illustrating  the 
layered  structure  of  said  example. 

Fig.  8  is  a  detailed  view  illustrating  the  final 
layered  structure  of  said  example. 

Fig.  9  is  an  exploded  view  illustrating  an  elec- 
tronic  assembly  according  to  the  present  invention 
employing  the  anisotropic  elastomeric  conductor 
material  as  an  interface  between  a  semiconductor 
device  having  a  planar  array  of  connector  pads  and 
a  device  support  substrate  having  a  mating  array  of 
connector  pads. 

Fig.  10  is  an  exploded  view  illustrating  an  elec- 
tronic  assembly  according  to  the  present  invention 
employing  elastomeric  conductor  material  as  an 
interface  between  adjacent  semiconductor  support 
substrates. 

Fig.  11  is  an  exploded  view  of  an  electronic 
assembly  according  to  the  present  invention  em- 
ploying  elastomeric  conductor  material  as  an  inter- 
face  between  a  terminal  strip  of  a  semiconductor 
module  and  a  support  substrate  for  the  module. 

Fig.  12  is  an  assembled  view  of  the  electronic 
assembly  of  Fig.  11,  with  portions  broken  away. 

According  to  the  present  invention,  electronic 
assemblies  are  formed  from  alternating  component 
layers  and  connecting  layers,  where  the  component 
layers  may  be  virtually  any  rigid  structure  having  a 
one-  or  two-dimensional  array  of  electrical  contacts 
formed  on  a  planar  face  thereof.  Illustrative  compo- 
nent  layers  include  semiconductor  devices;  support 
substrates  including  ceramic  substrates,  plastic 
substrates,  printed  circuit  boards,  etc.;  terminal 
strips;  and  the  like.  The  connecting  layers,  which 
are  formed  from  anisotropic  elastomeric  conduc- 
tors,  are  interposed  between  electrical  contact  re- 
gions  on  adjacent  component  layers  and  serve  to 
interconnect  individual  contacts  which  are  aligned. 

Anisotropic  elastomeric  conductors  are  fabri- 
cated  from  first  and  second  sheets  of  loosely  wov- 
en  fabric  material.  The  first  sheet  materials  are 
made  up  of  both  electrically-conductive  and  elec- 
trically  insulating  fibers,  where  the  electrically-con- 
ductive  fibers  are  oriented  parallel  to  one  another 
so  that  no  two  fibers  contact  each  other  at  any 
point.  The  electrically  insulating  fibers  run  generally 

transversely  to  the  electrically  conductive  fibers  in 
order  to  complete  the  weave.  In  some  cases,  it 
may  be  desirable  to  include  electrically  insulating 
fibers  running  parallel  to  the  electrically-conductive 

5  fibers,  either  in  addition  to  or  in  place  of  the 
electrically-conductive  fibers,  in  order  to  adjust  the 
density  of  conductive  fibers  in  the  final  product. 
The  second  sheet  material  will  be  a  loosely  woven 
fabric  comprising  only  electrically  insulating  fibers. 

io  The  second  sheet  material  is  thus  able  to  act  as  an 
insulating  layer  between  adjacent  first  layers  having 
electrically-conductive  fibers  therein. 

Suitable  electrically-conductive  fibers  include 
virtually  any  fiber  material  having  a  bulk  resistivity 

is  below  about  50  u.n-cm,  more  usually  about  4  u.0- 
cm.  Typically,  the  electrically-conductive  fibers  will 
be  conductive  metals,  such  as  copper,  aluminum, 
silver,  and  gold,  and  alloys  thereof.  Alternatively, 
suitable  electrically  conductive  fibers  can  be  pre- 

20  pared  by  modifying  electrically  insulating  fibers, 
such  as  by  introducing  a  conductivity-imparting 
agent  to  a  natural  or  synthetic  polymer,  i.e.,  in- 
troducing  metal  particles.  The  preferred 
electrically-conductive  fibers  are  copper,  aluminum, 

25  silver,  gold,  and  alloys  thereof,  usually  copper  wire. 
The  electrically  insulating  fibers  in  both  the  first 

and  second  sheet  materials  may  be  formed  from  a 
wide  variety  of  materials,  including  natural  fibers, 
such  as  cellulose,  i.e.,  cotton;  protein,  i.e.,  wool  and 

30  silk,  and  synthetic  fibers.  Suitable  synthetic  fibers 
include  polyamides,  polyesters,  acrylics, 
polyolefins,  nylon,  rayon,  acrylonitrile,  and  blends 
thereof.  In  general,  the  electrically  insulating  fibers 
will  have  bulk  resistivities  in  the  range  from  about 

35  1011  to  1017  n-cm,  usually  above  about  1015  n-cm. 
The  first  and  second  sheet  materials  will  be 

woven  by  conventional  techniques  from  the  individ- 
ual  fibers.  The  size  and  spacing  of  the  fibers  in  the 
first  sheet  material  will  depend  on  the  size  and 

40  spacing  of  the  electrical  conductors  required  in  the 
elastomeric  conductor  being  produced.  Typically, 
the  electrically-conductive  fibers  will  have  a  diam- 
eter  in  the  range  from  about  10-3  to  10-2  cm.  The 
spacing  between  adjacent  conductors  will  typically 

45  be  in  the  range  from  about  5  x  10-3  to  5  x  10-2 
cm.  The  spacing  of  the  insulating  fibers  in  the  first 
sheet  material  is  less  critical,  but  will  typically  be 
about  the  same  as  the  spacing  for  the  electrically 
conductive  fibers.  The  fiber  diameter  of  the  elec- 

50  trically  insulating  fibers  will  be  selected  to  provide 
a  sufficiently  strong  weave  to  withstand  the  subse- 
quent  processing  steps.  In  all  cases,  the  weave  will 
be  sufficiently  loose  so  that  gaps  or  interstices 
remain  between  adjacent  fibers  so  that  liquid 

55  elastomeric  resin  may  be  introduced  to  a  stack  of 
the  woven  sheets,  as  will  be  described  hereinafter. 

Referring  now  to  Figs.  1-3,  a  plurality  of  first 
sheets  10  and  second  sheets  12  will  be  stacked  in 

4 
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an  alternating  pattern.  The  dimensions  of  the 
sheets  10  and  12  are  not  critical,  and  will  depend 
on  the  desired  final  dimensions  of  the  elastomeric 
conductor  product.  Generally,  the  individual  sheets 
10  and  12  will  have  a  length  L  between  about  1 
and  100  cm,  more  usually  between  about  10  and 
50  cm.  The  width  W  of  the  sheets  10  and  12  will 
usually  be  between  1  and  100  cm,  more  usually 
between  10  and  50  cm.  The  sheets  10  and  12  will 
be  stacked  to  a  final  height  in  the  range  from  about 
1  to  10  cm,  more  usually  in  the  range  from  about  1 
to  5  cm,  corresponding  to  a  total  number  of  sheets 
in  the  range  from  about  25  to  500,  more  usually 
from  about  25  to  200. 

The  first  sheets  10  are  formed  from 
electrically-conductive  fibers  14  woven  with  elec- 
trically  insulating  fibers  16,  as  illustrated  in  detail  in 
Fig.  2.  The  first  sheets  10  are  oriented  so  that  the 
electrically-conductive  fibers  14  in  each  of  the 
sheets  are  parallel  to  one  another.  The  second 
sheet  material  is  comprises  of  a  weave  of  elec- 
trically  insulating  fiber  16,  as  illustrated  in  Fig.  3.  In 
the  case  of  both  the  first  sheet  material  and  the 
second  sheet  material,  interstices  18  are  formed 
between  the  individual  fibers  of  the  fabric.  Depend- 
ing  on  the  size  of  the  fibers  14  and  16,  as  well  as 
on  the  spacing  between  the  fibers,  the  dimensions 
of  the  interstices  18  may  vary  in  the  range  from 
10-3  to  10-2  cm. 

In  forming  the  stacks  of  the  first  and  second 
sheet  materials,  it  is  possible  to  vary  the  pattern 
illustrated  in  Fig.  1  within  certain  limits.  For  exam- 
ple,  it  will  be  possible  to  place  two  or  more  of  the 
second  sheets  12  between  adjacent  first  sheets  10 
without  departing  from  the  concept  of  the  present 
invention.  In  all  cases,  however,  it  will  be  necessary 
to  have  at  least  one  of  the  second  insulating  sheets 
12  between  adjacent  first  conducting  sheets  10. 
Additionally,  it  is  not  necessary  that  all  of  the  first 
sheets  10  employed  in  a  single  stack  can  be 
identical,  and  two  or  more  sheets  10  having  dif- 
ferent  constructions  may  be  employed.  Similarly,  it 
is  not  necessary  that  the  second  sheets  12  all  be 
of  identical  construction,  and  a  certain  amount  of 
variation  is  permitted. 

In  fabricating  the  materials  of  the  present  in- 
vention,  it  has  been  found  convenient  to  employ 
commercially  available  sieve  cloths  which  may  be 
obtained  from  commercial  suppliers.  The  second 
sheets  may  be  nylon  sieve  cloths  having  a  mesh 
ranging  from  about  80  to  325  mesh.  The  first  sheet 
materials  may  be  combined  wire/nylon  mesh  cloths 
having  a  similar  mesh  sizing. 

After  the  stack  has  been  formed,  as  illustrated 
in  Fig.  1,  it  is  necessary  to  mold  the  stack  into  a 
solid  block  of  elastomeric  material.  This  may  be 
accomplished  by  introducing  a  curable  elastomeric 
resin  into  the  interstices  18  of  the  layered  sheet 

materials  10  and  12.  Suitable  elastomeric  resins 
include  thermosetting  resins,  such  as  silicone  rub- 
bers,  urethane  rubbers,  latex  rubbers,  and  the  like. 
Particularly  preferred  are  silicone  rubbers  because 

5  of  their  stability  over  a  wide  temperature  range, 
their  low  compression  set,  high  electrical  insulation, 
low  dielectric  constant,  and  durability. 

Perfusion  of  the  elastomeric  resin  into  the  lay- 
ered  first  and  second  sheets  may  be  accomplished 

io  by  conventional  methods,  typically  by  conventional 
transfer  molding  techniques.  The  layered  structure 
of  Fig.  1  is  placed  in  an  enclosed  mold,  referred  to 
as  a  transfer  mold.  Fluidized  elastomeric  resin  is 
introduced  to  the  transfer  mold,  under  pressure  so 

is  that  the  mold  cavity  is  completely  filled  with  the 
resin.  Either  a  cold  or  a  heated  mold  may  be 
employed.  In  the  case  of  a  cold  mold,  it  is  neces- 
sary  to  later  apply  heat  to  cure  the  resin  resulting 
in  a  solidified  composite  block  of  the  resin  and  the 

20  layered  sheet  materials.  Such  curing  will  take  on 
the  order  of  one  hour.  The  use  of  heated  mold 
reduces  the  curing  time  to  the  order  of  minutes. 

Referring  now  to  Fig.  4,  the  result  of  the  trans- 
fer  molding  process  is  a  solidified  block  20  of  the 

25  layered  composite  material.  As  illustrated,  the  in- 
dividual  conductors  14  are  aligned  in  the  axial 
direction  in  the  block  20.  To  obtain  relatively  thin 
elastomeric  conductors  as  will  be  useful  in  most 
applications,  individual  slices  22  may  be  cut  from 

30  the  block  20  by  slicing  in  a  direction  perpendicular 
to  the  direction  in  which  the  conductors  are  run- 
ning.  This  results  in  a  thin  slice  of  material  having 
individual  conductors  uniformly  dispersed  through- 
out  and  extending  across  the  thickness  T  of  the 

35  slice  22  (as  illustrated  in  detail  in  Fig.  5).  As  de- 
sired,  the  slice  22  may  be  further  divided  by  cut- 
ting  it  into  smaller  pieces  for  particular  applications. 
The  thickness  T  is  not  critical,  but  usually  will  be  in 
the  range  from  about  0.02  to  0.4  cm. 

40  The  resulting  thin  section  elastomeric  conduc- 
tor  22  will  thus  comprise  a  two-component  matrix 
including  both  the  insulating  fiber  material  16  and 
the  elastomeric  insulating  material  which  was  intro- 
duced  by  the  transfer  molding  process.  In  some 

45  cases,  it  will  be  desirable  to  remove  at  least  a 
portion  of  the  insulating  fiber  material  16  in  order  to 
introduce  voids  in  the  conductor  22.  Such  voids 
enhance  the  compressibility  of  the  conductor,  as 
may  be  beneficial  under  certain  circumstances. 

50  The  fibrous  material  may  be  dissolved  by  a  variety 
of  chemical  means,  typically  employing  oxidation 
reactions.  The  particular  oxidation  reaction  will,  of 
course,  depend  on  the  nature  of  the  insulating 
fiber.  In  the  case  of  nylon  and  most  other  fibers, 

55  exposure  to  a  relatively  strong  mineral  acid,  such 
as  hydrochloric  acid,  will  generally  suffice.  After 
acid  oxidation,  the  conductor  material  will  of  course 
be  thoroughly  washed  before  further  preparation  or 

5 
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use. 
Referring  now  to  Figs.  6-8,  an  alternate  method 

for  fabricating  the  elastomeric  conductors  not  in- 
cluded  in  the  present  invention  will  be  described  as 
an  example.  The  method  utilizes  a  plurality  of 
metal  sheets  60  having  a  multiplicity  of  individual 
conductive  elements  62  formed  therein.  The  sheets 
60  are  formed  from  a  conductive  metal  such  as 
copper,  aluminum,  gold,  silver,  or  alloys  thereof, 
preferably  copper,  having  a  thickness  in  the  range 
from  about  0.1  to  10  mils,  more  usually  about  0.5 
to  3  mils.  The  conductive  elements  62  are  defined 
by  forming  elongate  channels  or  voids  64  in  the 
sheet  60,  which  voids  provide  for  space  between 
adjacent  elements.  The  widths  of  the  elements  and 
of  the  voids  will  vary  depending  on  the  desired 
spacing  of  the  conductive  elements  in  the 
elastomeric  conductor.  Typically,  the  conductive 
elements  12  will  have  a  width  in  the  range  from 
about  0.5  to  50  mils,  more  usually  in  the  range 
from  2  to  20  mils,  and  the  channels  64  will  have  a 
width  in  the  range  from  0.5  to  50  mils,  more 
usually  in  the  range  from  5  to  20  mils. 

The  channels  62  may  be  formed  in  the  sheets 
60  by  any  suitable  method,  such  as  stamping  or 
etching.  Chemical  etching  is  the  preferred  method 
for  accurately  forming  the  small  dimensions  de- 
scribed  above.  Conventional  chemical  etching  tech- 
niques  may  be  employed,  typically  photolithog- 
raphic  techniques  where  a  photoresist  mask  is 
formed  over  the  metal  sheet  and  patterned  by 
exposure  to  a  specific  wavelength  of  radiation. 

In  addition  to  forming  channels  64  in  the  metal 
sheet  60,  the  etching  step  is  used  to  form  align- 
ment  holes  66.  The  alignment  holes  66  are  used  to 
accurately  stack  the  metal  sheets  60,  as  will  be 
described  hereinafter. 

Elastomeric  sheets  70  are  also  employed  in 
the  alternate  fabrication  method  of  Figs.  7-9.  The 
sheets  70  may  be  composed  of  any  curable 
elastomer,  such  as  silicon  rubber,  and  will  usually 
have  a  thickness  in  the  range  from  about  0.5  to  20 
mils,  more  usually  about  1  to  5  mils.  The  sheets  70 
will  also  include  alignment  holes  72  to  facilitate 
fabrication  of  the  elastomeric  conductors. 

An  elastomeric  conductor  block  80  (Fig.  8)  may 
be  conveniently  assembled  or  an  assembly  board 
82  (Fig.  7)  having  alignment  pegs  84  arranged  in  a 
pattern  corresponding  to  alignment  holes  66  and 
72  in  sheets  60  and  70,  respectively.  The  block  80 
is  formed  by  placing  the  elastomeric  sheets  70  and 
metal  sheets  60  alternately  on  the  assembly  board 
82.  The  metal  sheets  60  are  coated  with  a  liquid 
elastomeric  resin,  typically  a  liquid  silicone  rubber, 
which  may  be  cured  with  the  elastomeric  sheets  70 
to  form  a  solid  block.  After  a  desired  number  of 
metal  sheets  60  have  been  stacked,  usually  from 
25  to  500,  more  usually  from  100  to  300.  the 

layered  structure  is  cured  by  exposure  to  heat  and 
pressure,  as  required  by  the  particular  resin  uti- 
lized. 

The  resulting  structure  is  illustrated  in  Fig.  8. 
5  The  conductive  elements  62  of  sheets  60  are  held 

in  a  continuous  elastomeric  matrix  consisting  of  the 
elastomeric  sheets  70  and  layers  90  comprising 
the  cured  liquid  elastomer  coated  onto  the  metal 
sheets  60.  The  result  is  an  elastomeric  block  80 

io  similar  to  the  elastomeric  block  20  of  Fig.  4. 
The  elastomeric  block  80  may  also  be  sliced  in 

a  manner  similar  to  that  described  for  block  20, 
resulting  in  sheets  92,  a  portion  of  one  being  Fig. 
9.  Sheet  92  includes  parallel  opposed  faces  94, 

is  with  the  conductive  elements  62  running  substan- 
tially  perpendicularly  to  the  faces. 

Referring  now  to  Figs.  9-12,  anisotropic 
elastomeric  conductors  fabricated  as  just  described 
are  used  as  connecting  layers  in  forming  an  elec- 

20  trical  interface  between  adjacent  component  layers 
in  an  electronic  assembly.  Referring  in  particular  to 
Fig.  9,  a  semiconductor  device  30  and  a  semicon- 
ductor  support  substrate  32  are  illustrated.  The 
semiconductor  device  30  is  of  the  type  having  a 

25  two-dimensional  or  planar  array  of  electrical  contact 
pads  34  on  one  face  thereof.  The  support  substrate 
32,  which  is  typically  a  multilayer  connector  board, 
usually  a  ceramic  substrate,  also  includes  a  plural- 
ity  of  contact  pads  36  arranged  in  a  planar  array.  In 

30  general,  the  pattern  in  which  the  connector  pads  34 
are  arranged  on  the  semiconductor  device  30  will 
correspond  to  that  in  which  the  contact  pads  36  are 
arranged  on  the  support  substrate  32.  The  an- 
isotropic  elastomeric  conductor  22  or  92  is  placed 

35  between  the  device  30  and  the  substrate  32,  and 
the  device  30  and  substrate  32  brought  together  in 
proper  alignment  so  that  corresponding  pads  34 
and  36  are  arranged  on  directly  opposite  sides  of 
the  conductor  22  or  92.  By  applying  a  preselected 

40  contact  pressure  between  the  device  30  and  sub- 
strate  32,  firm  electrical  contact  is  made  between 
the  contact  pads  and  the  conductor  22  or  92. 
Usually,  a  sufficient  number  of  electrically-conduc- 
tive  fibers  are  provided  in  the  conductor  22  or  92 

45  so  that  at  least  two  fibers  and  preferably  more  than 
two  fibers  are  intermediate  each  of  the  pairs  of 
contact  pads  34  and  36. 

In  Fig.  10,  a  plurality  of  conductor  boards  100 
are  interconnected  using  connecting  bars  102. 

50  Each  connecting  bar  102  comprises  a  frame  104 
surrounding  a  core  106  of  the  elastomeric  conduc- 
tor  22  or  92  prepared  as  described  above.  Each 
conductor  board  includes  contact  regions  108  hav- 
ing  multiple  individual  contacts  110  formed  on  the 

55  surface  thereof.  As  illustrated,  the  contact  regions 
108  are  rectangular  and  correspond  to  the  periph- 
eral  dimensions  of  the  connecting  bars  102.  The 
size  and  shape  of  both  the  contact  regions  and  the 

6 
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connecting  bars,  however,  may  vary  widely  de- 
pending  on  the  particular  design  criteria.  The  con- 
ductor  boards  may  be  the  same  or  different,  usu- 
ally  being  multilayer  ceramic  or  plastic  substrates 
having  a  plurality  of  individual  semiconductor  de- 
vices  112  mounted  on  one  or  both  surfaces.  A 
variety  of  means  may  be  employed  for  securing 
the  conductor  boards  100  together  in  a  stack.  As 
illustrated,  bolts  114  are  inserted  through  aligned 
holes  116  and  118  in  the  conductor  board  100  and 
connector  bar  102,  respectively,  and  used  to  hold 
the  stack  together. 

In  Figs.  11  and  12,  the  connecting  layer  of  the 
present  invention  is  used  to  secure  a  semiconduc- 
tor  module  120  to  a  conductor  board  122,  typically 
a  multilayer  ceramic  substrate  or  a  printed  circuit 
board.  The  semiconductor  module  120  includes 
contact  pads  124  (Fig.  12)  formed  about  its  periph- 
ery.  A  terminal  strip  126  is  connected  along  one 
edge  to  the  contact  pads  124  on  module  120, 
typically  by  soldering.  The  other  edge  of  the  termi- 
nal  strip  126  is  connected  to  contact  region  130  on 
conductor  board  122  using  the  connecting  layer  of 
the  present  invention.  The  connecting  layer  is  de- 
fined  by  anisotropic  resilient  conductors  formed 
into  connecting  strips  132.  The  connecting  strips 
are  sized  to  interface  between  the  planar  contact 
regions  130  and  the  planar  contact  regions  134 
formed  on  the  other  edge  of  the  terminal  strip  126, 
connecting  strips  132  and  conductor  board  122  are 
held  together  by  opposed  compression  frames  140 
and  142.  The  upper  compression  frame  140  is 
chamfered  along  its  inner  edge  in  order  to  ac- 
comodate  the  terminal  strip  126  and  to  allow  com- 
pression  of  the  contact  region  134  of  the  strip 
downward  against  the  connecting  strip  132  on  the 
conductor  board  122.  The  lower  compression 
frame  140  is  provided  to  receive  connecting  bolts 
144  (Fig.  12)  and  evenly  distribute  stress  on  the 
conductor  board  122. 

Although  the  foregoing  invention  has  been  de- 
scribed  in  some  detail  by  way  of  illustration  and 
example  for  purposes  of  clarity  of  understanding,  it 
will  be  obvious  that  certain  changes  and  modifica- 
tions  may  be  practiced  within  the  scope  of  the 
appended  claims. 

Claims 

1.  A  method  of  fabricating  an  electronic  assembly 
having  alternating  component  layers  and  con- 
necting  layers  (22,  92),  each  said  connecting 
layer  comprising  an  anisotropic  elastomeric 
conductor,  said  method  comprising  the  steps 
of 

(A)  forming  said  anisotropic  elastomeric 
conductor  by 

(i)  providing  a  plurality  of  first  sheets  (10) 
comprising  electrically  conductive  mate- 
rial,  and  a  plurality  of  second  sheets  (12) 
comprising  electrically  insulating  materi- 

5  al; 
(ii)  stacking  said  first  and  second  sheets 
(10,  12)  so  that  at  least  one  second  sheet 
(12)  lies  between  adjacent  first  sheets 
(10)  so  as  to  form  a  matrix  (20);  and 

io  (iii)  slicing  the  matrix  (20)  in  a  direction 
transverse  to  the  direction  of  the  elec- 
trically  conductive  elements  (14)  to  yield 
slices  (22)  comprising  said  connecting 
layers  (22); 

is  B)  interposing  one  of  said  connecting  layers 
between  adjacent  component  layers,  there- 
by  forming  said  electronic  assembly;  and 
characterized  by: 
C)  said  anistropic  elastomer  conductor  for- 

20  ming  step  (A)(i)  further  comprising  the  steps 
of 

(i)  providing  each  of  said  first  sheets  (10) 
as  a  wire  cloth  having  conductive  fibers 
(14)  running  in  one  direction  which  are 

25  loosely  woven  with  insulating  fibers  (16) 
running  in  the  transverse  direction,  and 
providing  each  said  second  sheet  (12)  as 
electrically  insulating  fibers  (16)  loosely 
woven  in  both  directions; 

30  (ii)  introducing  a  fluidized  curable 
elastomeric  resin  to  the  stack  to  fill  the 
interstices  (18)  remaining  in  the  layered 
structure  of  the  loosely  woven  first  and 
second  sheets  (10,  12);  and 

35  (iii)  curing  the  elastomeric  resin  to  form 
the  matrix  (20)  having  the  electrically 
conductive  fibers  (14)  electrically  isolated 
from  one  another  and  extending  from 
one  side  of  the  matrix  (20)  to  the  op- 

40  posite  side; 
D)  said  interposing  step  B)  comprising  the 
steps  of 

(i)  providing  a  plurality  of  component  lay- 
ers  (30,  32,  100,  120,  122),  comprising 

45  rigid  structures  each  having  at  least  one 
planar  face  with  electrical  contacts  (34, 
36,  110,  124,  130)  formed  thereon;  and 
(11)  interposing  at  least  one  of  the  con- 
necting  layers  (22,  92)  between  opposed 

50  electrical  contacts  on  adjacent  compo- 
nent  layers  for  electrical  connection 
therebetween. 

2.  The  method  in  accordance  with  claim  1  ,  further 
55  comprising  the  step  of  forming  said  second 

sheets  from  continuous  elastomeric  sheets 
(70). 

7 
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3.  The  method  in  accordance  With  claim  1, 
wherein  the  maximum  thickness  of  said  first 
sheets  is  about  0.003  inches  (8.10_5m). 

4.  The  method  in  accordance  with  claim  1, 
wherein  said  conductive  fibers  comprise  metal 
fibers. 

5.  The  method  in  accordance  with  claim  1  ,  further 
comprising  the  step  of  providing  semiconduc- 
tor  devices  (30)  comprising  at  least  one  of  said 
component  layers. 

6.  The  method  in  accordance  with  claim  1  ,  further 
comprising  the  step  of  providing  ceramic  sub- 
strates  (32,  122)  comprising  at  least  one  of 
said  component  layers. 

7.  The  method  in  accordance  with  claim  1  ,  further 
comprising  the  step  of  providing  a  printed  cir- 
cuit  board  (32,  100,  122)  comprising  at  least 
one  of  said  component  layers. 

8.  The  method  in  accordance  with  claim  1  ,  further 
comprising  the  step  of  providing  terminal  strips 
(126)  comprising  at  least  one  of  said  compo- 
nent  layers. 

9.  The  method  in  accordance  with  claim  1  ,  further 
comprising  the  step  of  providing  a  printed  cir- 
cuit  board  (32,  100,  122)  comprising  at  least 
one  of  said  component  layers,  each  printed 
circuit  board  carrying  a  multiplicity  of  semicon- 
ductor  devices  (112,  120)  and  having  contact 
regions  (108,  130)  formed  on  both  faces  there- 
of,  said  board  being  stacked  with  the  connect- 
ing  layers  interposed  between  adjacent  contact 
regions. 

Patentanspruche 

1.  Verfahren  zur  Herstellung  einer  elektronischen 
Einheit  mit  alternierenden  Komponentenschich- 
ten  und  Verbindungsschichten  (22,  92),  wobei 
jede  der  Verbindungsschichten  einen  anisotro- 
pen,  elastischen  Leiter  aufweist,  und  das  Ver- 
fahren  die  Schritte  aufweist: 

(A)  Bilden  des  anisotropen,  elastischen  Lei- 
ters  durch 

(i)  Bereitstellen  einer  Vielzahl  von  ersten 
Platten  (10),  die  ein  elektrisch  leitendes 
Material  enthalten,  und  einer  Vielzahl  von 
zweiten  Platten  (12),  die  ein  elektrisch 
isolierendes  Material  enthalten; 
(ii)  Aufeinanderstapeln  der  ersten  und 
zweiten  Platten  (10,12),  so  dal3  minde- 
stens  eine  zweite  Platte  (12)  zwischen 
zwei  benachbarten  ersten  Platten  (10) 

liegt,  urn  eine  Matrix  (20)  zu  bilden;  und 
(ii)  Schneiden  der  Matrix  (20)  in  einer 
Richtung  quer  zu  der  Richtung  der  elek- 
trisch  leitenden  Elemente(14),  urn  Schei- 

5  ben  (22)  zu  erhalten,  die  die  Verbin- 
dungsschichten  (22)  enthalten; 

(B)  Einfugen  einer  der  Verbindungsschich- 
ten  zwischen  benachbarte  Komponenten- 
schichten,  wodurch  die  elektronische  Einheit 

io  gebildet  wird, 
dadurch  gekennzeichnet,  dal3 
(C)  der  den  anisotropen,  elastischen  Leiter 
bildende  Schritt  A(i)  weiter  die  Schritte  auf- 
weist: 

is  (i)  Ausbilden  jeder  der  ersten  Platten 
(10)  als  ein  Drahtgewebe,  dessen  leiten- 
de,  in  eine  Richtung  verlaufenden  Fasern 
(14)  lose  mit  in  Querrichtung  verlaufen- 
den  isolierenden  Fasern  (16)  verwoben 

20  sind,  und  Ausbilden  jeder  der  zweiten 
Platten  (12)  als  in  beiden  Richtungen 
lose  miteinander  verwobene,  elektrisch 
isolierende  Fasern  (16); 
(11)  Einfuhren  eines  fluidisierten,  aushart- 

25  baren,  elastischen  Harzes  in  den  Stapel, 
urn  die  Lucken  (18)  zu  fullen,  die  in  der 
geschichteten  Struktur  der  lose  gewobe- 
nen  ersten  und  zweiten  Platten  (10,  12) 
zuruckbleiben;  und 

30  (ii)  Ausharten  des  elastischen  Harzes  zur 
Bildung  der  Matrix  (20),  deren  elektrisch 
leitende  Fasern  (14)  elektrisch  voneinan- 
der  isoliert  sind  und  sich  von  einer  Seite 
der  Matrix  (20)  zur  gegenuberliegenden 

35  Seite  erstrecken; 
(D)  wobei  der  Schritt  des  Einfugens  (B)  die 
Schritte  aufweist: 

(i)  Bereitstellen  einer  Vielzahl  von  Kom- 
ponentenschichten  (30,  32,  100,  120, 

40  122),  die  starre  Strukturen  aufweisen,  die 
jeweils  mindestens  eine  ebene  Flache 
mit  darauf  ausgebildeten  elektrischen 
Kontakten  (34,  36,  110,  124,  130)  haben; 
und 

45  (ii)  Einfugen  mindestens  einer  der  Ver- 
bindungsschichten  (22,  92)  zwischen  ge- 
genuberliegenden  elektrischen  Kontakten 
an  benachbarten  Komponentenschichten 
urn  hierzwischen  eine  elektrische  Verbin- 

50  dung  herzustellen. 

2.  Verfahren  nach  Anspruch  1  ,  das  weiterhin  den 
Schritt  aufweist,  dal3  die  zweiten  Platten  aus 
kontinuierlichen,  elastischen  Platten  (70)  gebil- 

55  det  werden. 

3.  Verfahren  nach  Anspruch  1  ,  bei  dem  die  maxi- 
male  Dicke  der  ersten  Platten  ungefahr  0.003 
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Inch  (8«  10-5  m)  betragt. 

4.  Verfahren  nach  Anspruch  1,  bei  dem  die  lei- 
tenden  Fasern  metallische  Fasern  umfassen. 

5.  Verfahren  nach  Anspruch  1  ,  das  weiterhin  den 
Schritt  aufweist:  Bereitstellen  von  Halbleitervor- 
richtungen  (30),  die  mindestens  eine  der  Kom- 
ponentenschichten  aufweisen. 

6.  Verfahren  nach  Anspruch  1,  das  weiter  den 
Schritt  aufweist:  Bereitstellen  von  keramischen 
Substraten  (32,  122),  die  mindestens  eine  der 
Komponentenschichten  aufweisen. 

7.  Verfahren  nach  Anspruch  1,  das  weiter  den 
Schritt  aufweist:  Bereitstellen  einer  gedruckten 
Schaltkarte  (32,  100,  122),  die  mindestens  eine 
der  Komponentenschichten  aufweist. 

8.  Verfahren  nach  Anspruch  1,  das  weiter  den 
Schritt  aufweist:  Bereitstellen  von  Klemmleisten 
(126),  die  mindestens  eine  der  Komponenten- 
schichten  aufweisen. 

9.  Verfahren  nach  Anspruch  1,  das  weiter  den 
Schritt  aufweist:  Bereitstellen  einer  gedruckten 
Schaltkarte  (32,  100,  122),  die  mindestens  eine 
der  Komponentenschichten  aufweist,  wobei 
jede  gedruckte  Schaltkarte  eine  Vielzahl  von 
Halbleitervorrichtungen  (112,  120)  tragt  und 
Kontaktregionen  (108,  130)  aufweist,  die  an 
beiden  Flachen  ausgebildet  sind,  wobei  die 
Karte  derart  in  einem  Stapel  angeordnet  ist, 
dal3  die  Verbindungsschichten  zwischen  be- 
nachbarten  Kontaktregionen  angeordnet  sind. 

Revendicatlons 

1.  Procede  de  fabrication  d'un  assemblage  elec- 
tronique,  comportant  en  alternance  des  cou- 
ches  de  composants  et  des  couches  connectri- 
ces  (22,  92),  chacune  desdites  couches 
connectrices  comprenant  un  conducteur  elas- 
tomere  anisotropique,  ledit  procede  compre- 
nant  les  etapes  qui  consistent  : 

(A)  a  former  ledit  conducteur  elastomere 
anisotrope  : 

(i)  en  disposant  d'une  pluralite  de  pre- 
mieres  couches  (10)  comprenant  un  ma- 
teriau  electriquement  conducteur  et  une 
pluralite  de  deuxiemes  couches  (12) 
comprenant  un  materiau  electriquement 
isolant  ; 
(ii)  en  empilant  lesdites  premieres  et 
deuxiemes  couches  (12,  12),  de  maniere 
a  ce  qu'au  moins  une  deuxieme  couche 
(12)  soit  situee  entre  des  premieres  cou- 

ches  (10)  adjacentes  pour  constituer  une 
matrice  (20)  ;  et 
(iii)  en  decoupant  en  tranches  la  matrice 
20,  dans  une  direction  transversale  par 

5  rapport  a  la  direction  des  elements  elec- 
triquement  conducteurs  (14)  pour  fournir 
des  tranches  (22)  comprenant  lesdites 
couches  connectrices  (22)  ; 

(B)  a  interposer  une  desdites  couches 
io  connectrices  entre  des  couches  de  compo- 

sants  adjacentes,  formant  ainsi  ledit  assem- 
blage  electronique  ;  et 

caracterise  en  ce  que  : 
(C)  ladite  etape  A(i)  de  formage  du  conduc- 

15  teur  elastomere  anisotropique  comporte  en 
outre  les  etapes  qui  consistent  : 

(i)  a  munir  chacune  desdites  premieres 
feuilles  (10)  d'un  tissu  metallique  com- 
prenant  des  fibres  conductrices  (14)  dis- 

20  posees  dans  une  direction  et  tissees  de 
fagon  lache  avec  des  fibres  isolantes 
(16)  disposees  dans  une  direction  trans- 
versale,  et  a  munir  ladite  deuxieme  feuil- 
le  (12)  de  fibres  electriquement  isolantes 

25  (16)  tissees  de  fagon  lache  dans  I'une  et 
I'autre  des  directions  ; 
(ii)  a  introduire  une  resine  elastomere 
durcissable  fluidifiee  a  I'interieur  de  I'em- 
pilement  pour  remplir  les  interstices  (18) 

30  qui  demeurent  dans  la  structure  laminai- 
re  des  premieres  et  deuxiemes  feuilles 
(10,  12)  tissees  de  fagon  lache  ;  et 
(iii)  a  durcir  la  resine  elastomere  pour 
constituer  une  matrice  (20)  comportant 

35  des  fibres  electriquement  conductrices 
(14)  isolees  electriquement  I'une  de  I'au- 
tre  et  s'etendant  depuis  un  cote  de  la 
matrice  (20)  jusqu'au  cote  oppose  ; 

(D)  ladite  etape  B  d'interposition  comportant 
40  les  etapes  qui  consistent  : 

(i)  a  disposer  d'une  pluralite  de  couches 
de  composants  (30,  32,  100,  120,  122) 
comprenant  des  structures  rigides  ayant 
chacune  au  moins  une  face  plane  muni 

45  de  contacts  electriques  (34,  36,  110,  124, 
130)  qui  sont  formes  au-dessus  de  cette 
face  ;  et 
(ii)  a  interposer  au  moins  une  des  cou- 
ches  connectrices  (22,  92)  entre  des 

50  contacts  electriques  opposes  sur  les 
couches  de  composants  adjacentes  pour 
etablir  entre  elles  une  connexion  electri- 
que. 

55  2.  Procede  selon  la  revendication  1,  comportant 
en  outre  I'etape  qui  consiste  a  former  lesdites 
deuxiemes  feuilles  a  partir  de  feuilles  elasto- 
meres  continues  (70). 
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3.  Procede  selon  la  revendication  1,  dans  lequel 
I'epaisseur  maximum  desdites  premieres  feuil- 
les  est  d'environ  0,003  pouce  (8.1  0-5  metres). 

4.  Procede  selon  la  revendication  1,  dans  lequel  5 
lesdites  fibres  conductrices  comportent  des  fi- 
bres  metalliques. 

5.  Procede  selon  la  revendication  1,  comportant 
en  outre  I'etape  qui  consiste  a  fournir  des  10 
dispositifs  semi-conducteurs  (30)  comprenant 
au  moins  une  desdites  couches  de  compo- 
sants. 

6.  Procede  selon  la  revendication  1,  comportant  is 
en  outre  I'etape  qui  consiste  a  fournir  des 
substrats  en  ceramique  (32,  122)  comprenant 
au  moins  une  desdites  couches  de  compo- 
sants. 

20 
7.  Procede  selon  la  revendication  1,  comportant 

en  outre  I'etape  qui  consiste  a  fournir  une 
carte  de  circuits  imprimes  (32,  100,  122)  com- 
prenant  au  moins  une  desdites  couches  de 
composants.  25 

8.  Procede  selon  la  revendication  1,  comportant 
en  outre  I'etape  qui  consiste  a  fournir  des 
bandes  faisant  borne  (126)  comprenant  au 
moins  une  desdites  couches  de  composants.  30 

9.  Procede  selon  la  revendication  1,  comportant 
en  outre  I'etape  qui  consiste  a  fournir  une 
carte  de  circuits  imprimes  (32,  100,  122)  com- 
prenant  au  moins  une  desdites  couches  de  35 
composants,  chaque  carte  de  circuits  imprimes 
portant  une  multiplicity  de  dispositifs  semi- 
conducteurs  (112,  120)  et  comportant  des  re- 
gions  de  contacts  (108,  130)  formees  sur  I'une 
des  faces,  ladite  carte  etant  disposee  en  empi-  40 
lage  avec  les  couches  connectrices  interpo- 
sees  entre  des  regions  de  contacts  adjacentes. 

45 

50 

55 
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