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tent4,868,637 issued on September 19, 1989, both to James R. Clements et
al. or from an article by Brian Field of the Invention
Sun "The Paste Connector - Vertically Conductive Adhesive, Connection
Technology, August 1988, pp. This invention Is concerned with apparatus for
5   31-32. However, this type of processing leads to an and process of
surface mount assembly of devices  inadequate control of applied pressure
which could using AdCon Interconnections.                     vary from
insufficient with formation of non-conduct- ing joints to excessive with
resultant damage of leads Background of the Invention
and interconnections. These processes were difficult 10  to Implement both
for high input/output (I/O) surface- Electrically conductive adhesives are
widely   mount packages and forvery small chips, notonly be- used In the
electronics industry. Important applica-  cause of their low throughput,
but also because the tions include die-attach and assembly of printed wir-
assembly processes require coplanarity of the PWB, ing boards (PWBs). An
example of a device, 2, with a  the package, and an assembly implement
Non-pla- quad arrangement of leads, 3, surface mounted on a   15  narity in
the system can lead to problems with yield PWB, 4, to a corresponding
plurality of conductor  and reliability performance. Furthermore, very
small pads, 5, which, in turn, are connected to conductors,  semiconductor
chips need an application of high for- 6, on the PWB forming a part of a
larger assembly, 1,  ces per small areas, without the danger of damaging is
shown schematically in FIG. 1. As device dimen-  the chips. Therefore,
there is a need for an efficient sions continue to shrink, the numbers of
leads on de-  20  manner for overcoming the above-noted problems, in- vices
to be connected to the PWBs continue to in-  cluding a need for a process
of applying a pressure crease and the distance between centers of adjacent
uniformly across a device or devices of differing di- leads or pads (known
as a "pitch") continues to de-  mensions and heights, as well as for an
apparatus for crease, it becomes more difficult to accurately place
implementing the process. isotropically conductive adhesives without
shorting   25 adjacent leads. An alternative approach is to use ani-
Summary of the Invention sotropically conductive adhesives which conduct
only in the direction perpendicular to the board (z-direc-  An apparatus
according to the present invention tion).
is defined in claim 1 and a process according to the Anisotropically
conductive adhesives, herein-  30  invention is defined in claim 13. Such
apparatus and after called AdCons (for Adhesive Connectors), Is a  method,
e.g. an apparatus for and a process of batch class of electrically
conductive adhesive materials  assembly of sundry leaded or padded devices,
en- formulated on the "bridging" concept. The materials  capsulated and
non-encapsulated, onto a printed wir- are prepared by dispersing
electrically conductive  ing board (PWB), exhibits significant Improvements
particles In an insulating polymer matrix forming an   35  in both
manufacturability and reliability. In an em- adhesive composite. Typically,
the adhesive compo-  bodiment of the invention a pressure frame assembly
site is applied to the surface of a PWB by stencil print-  apparatus
permits an application of uniformly distrib- ing, screen-printing
orlaminating afilm of the conduc-  uted pressures to a variety of leaded
packages and tive adhesive. Aschematic representation of a portion  padded
semiconductor chips during cure of AdCons, of PWB, 4, with conductor pads
5, a region of AdCon,  40  and leads to the reduction of variations in
initial inter- 7, on the PWB and a device 2 with leads 3 to be con-
connection resistance, and thereby to the enhance- nected to the conductor
pads, is shown in FIG. 2. After  ment of the reliability of AdCon
interconnections. The the device is placed onto the PWB and a placement
pressures are applied to the devices by an external force displaces the
AdCon from between the conduc-  application of a fluid under pressure to a
flexible, re- tor pads on the PWB substrate and the leads on the   45
siliently stretchable membrane which conformably device, a layer of AdCon
with a thickness of a single  envelops outlines of the devices and adjacent
areas particle remains between each lead and conductor  of the PWB. The
external application of pressure en- pad, as is shown schematically in FIG.
3. Individual  hances thermal conductivity needed for curing the particles
span the gap between the device and PWB  AdCon, increases the range of
processing parame- and form an electrical interconnection. Similarly,  50
ters usable for this technique and reduces assembly semiconductor chips
with conductive pads may be   times. Assembly yields of 100% were observed
for a surface mounted on the PWB.                       variety of surface
mounted packages indicating that In the past, the formation of AdCon
interconnec-  the system will be highly reliable. tions was typically
conducted via serial processes where each package was aligned, placed under
pres-  55  Brief Description of the Drawings sure, and cured individually
in a curing oven. Exam- ples of such processing may be seen from U.S. Pa-
FIG. 1 is a schematic perspective representation tent 4,667,401 issued on
May 26, 1987 and U.S. Pa-    of a portion of a PWB and of a quad device
sur- 



2    3                  EP 0 556 351 B1                 4 face-mounted on
the PWB;                       rubber; secured at the periphery between the
spacer FIG. 2 is a schematic representation of a section  and the lid. When
subjected to pressure by introduc- of a PWB with a thin layer of AdCon
thereon and  tion of fluid into the restricted volume, bounded by the a
leaded conductive element prior to the assem-  membrane and the lid, the
membrane compliably con- bly;                                      5
forms to the outlines of the surfaces of devices, leads FIG. 3 is a
schematic representation of the ar-  and adjacent surfaces of the PWB on
the base 12. rangement shown in FIG. 2 but with conductive  Care should be
taken that the membrane, prior to the elements (pads) on the PWB in
electrical contact  application of the pressure, evenly spans the space
with leads of the device via conductive particles  above the devices,
preferably in a taut manner, with- of the AdCon after an application of
pressure;    10  out kinks and wrinkles which could affect the conform-
FIG. 4 is a frontal schematic exploded view of a  ity of the cover with the
PWB and devices. Spacer 13 cross-section of the pressure frame apparatus
is provided with at least one exhaust port 18, permit- used for the batch
assembly of AdCon intercon-  ting expulsion of air from beneath cover 14.
Spacer nections;                                      13 Is provided as a
removable unit, primarily for the FIG. 5 is a frontal schematic view of a
cross-  15  purposes of facilitating cleaning of floor, 19, of base section
of the pressure frame apparatus of FIG.  12. However, spacer 13 may be
secured to base 12 4 but shown in a closed, operating position;    either
permanently or removably. A grid (not shown) FIG. 6 is a schematic
perspective exploded view  may be provided, optionally, on or in the floor,
19 of of the apparatus shown in FIG. 4;              base 12. The grid
could be in the form of a screen or FIG. 7 is a schematic perspective view
of the ap-  20  an array of rods on the floor or a grating formed in or
paratus shown in FIG. 5;                       on the floor of the base,
and others. The main pur- FIG 8 is a schematic perspective representation
pose of the grid is to reduce the possibility of pres- of a portion of a
PWB with a quad device surface  ence of air pockets between the bottom of
the PWB mounted on the PWB and a cable pigtail connec-  and the floor of
the base, and to facilitate removal of tion to the device.
25  the PWBs from the base after the application of pres- FIG. 9 is a
schematic perspective view of the ap-  sure and heat. paratus shown in FIG.
6 including a cable pigtail  Introduction of the fluid under pressure leads
to connection.                                    a tendencyforcomponent
parts of apparatus, 11, e.g. base 12 and lid 15, to separate each from
another. Detailed Description                          30   Therefore, the
apparatus should be provided with some means to keep the parts together.
The appara- The assembly of electronic circuits with electri-  tus may be
held together by means of clamps or bolts cally anisotropic conductive
adhesives (AdCons) ver-  or some other securing means. However, these may
sus the solder technology offers numerous advantag-  be cumbersome to use
and assemble, and may pres- es for the manufacture of PWBs as well as for
the ef-  35  ent a danger of failure. A viable alternative could be fect on
the environment. Low temperatures required  the use of a simple press, such
as a bookbinder's to cure the adhesives minimize damage, both thermal
press, operable in a suitable manner, e.g. by means and physical, to
packages and PWBs. Adhesive sys-  of avertical screw ora lever. Amore
viable alternative tems permit the assembly of fine pitch components  would
be the use of an industrial type of a press, such without the formation of
soldershorts or insufficients,  40  as a laminating press. and lead to a
reduced cost assembly processing. En-  In the preferred embodiment,
apparatus 11 is vironmentally, anisotropically conductive adhesives
positionable between an upper and a lower platens eliminate the need for
cleaning flux residues with en-  20 and 21, respectively, of a typical
laminating press vironmentally harmful chemicals, such as chlorofluor-
(not shown). The pressure exhibited by the press by ocarbons (CFCs), and
reduce worker exposures to  45  the press transversely of the apparatus
should be lead from molten wave solder baths or reflow ovens.  sufficient
to keep parts of the apparatus together and The apparatus for practicing
the Invention Is  to prevent leakage of the fluid between the mem-
schematically represented in FIGs. 4 and 5. Corre-  brane and the lid, but
not so great as to damage por- sponding perspective views of the apparatus
are also  tions of membrane 14 located between adjacent por- shown in FIGs.
6 and 7, respectively. For reasons of  50  tionsof the spacerand the lid.
Base 12, spacer 13 and clarity the elements of the apparatus and the
devices  the flexible membrane 14 are removable from the are not drawn to
scale. The apparatus, shown in an  press for the purposes of placing on the
base articles exploded view in FIG. 4 and generally denoted by nu-  to be
processed and removing the processed articles. moral 11, includes a base,
12, a spacer, 13, a mem-  Lid 15 may be also removable from the press along



brane, 14, and a lid, 15, provided with an Inlet, 16, for  55   with the
rest of the apparatus. Alternatively, lid 15 introducing a suitable fluid,
such as air, under pres-  may be secured to and shall be movable vertically
sure on top of cover 14. Membrane 14 is of flexible,  with upper platen 20
of the press. Also, base 12 may resiliently stretchable material, such as
polysiloxane  be secured to lower platen 21. In the preferred em- 3    5
EP 0 556 351 B1                   6 bodiment spacer 13 is removable from
base 12; how-  combination of the pressure due to the applied pres- ever,
spacer 13 may be secured on the base. Alterna-  sure and due to forces
exhibited by stretching of the tively, spacer 13 may be attached to upper
platen 20  membrane. Typically fluid pressures ranging from 5 and may be
moved vertically with the lid. In the latter  and 25 pal, preferably 15 pal
(1 psi = 6.89476-103 Pa), Instance, arrangements should be made for
securing   5   are sufficient for most of IC package applications. An
membrane 14 between the spacer and the lid or for  exception could be
extremely small packages, such being capable of replacing the membrane as
needed.  as non-encapsulated semiconductor chips, e.g. 1/8th This could
necessitate attachment of spacer 13 re-  an inch square or smaller, which
may require applica- movably to the lid.                              tion
of higher pressures e.g. of the order of 200-300 The size of apparatus 11
may be sufficient to ac-  10  psi (1 psi = 6.89476-[err] Pa). commodate
only one PWB. Alternatively, it may be of  In an exemplary embodiment, the
polymer matrix a size capable of accommodating several PWBs or   for the
AdCon used for these experiments was pre- PWB sheets which are each a
multiple of several   pared from diglycidyl ether of bisphenol F (Dainippon
standard PWB's in size, and may be limited only by  Ink and Chemical Co.,
Epicion [err] ). Afumed silica the size of the laminating press.
15  thixotrope (Cabot, TS-720) was dispersed in the In operation, an
assembly of a PWB, AdCon on  epoxy resin with a Waring [err] blender at a
concentra- the contact pads of the PWB, and at least one device  tion of 5
parts per hundred resin (phr). Thixotrope (or semiconductor chip) with
leads (or pads) In contact  concentrations ranging from 1 to 10 parts per
hun- with the AdCon is placed onto floor 19 of base 12,  dred resin may be
useful. To aliquots of this mixture, spacer 13 is placed onto the
peripheral section of  20  10 phr of a 2-ethyl,4-methylimidazole curing
agent base 12, membrane 14 is placed onto the spacer 13  (Pacific Anchor
Chemical, EMI-24) was added along enclosing a cavity formed by the base and
the spacer,  with conductive particles. For the successful imple- and lid
15 is placed over the membrane 14 securing  mentation of AdCon, the
concentration of metal par- the peripheral area of the membrane between the
tides must be controlled such that a sufficient num- spacer and the lid.
Thereafter apparatus 11 is placed   25  ber of particles is present in the
adhesive composite onto lower platen 21, and the press is activated to  to
assure reliable electrical conductivity between the bring platen 20 in
contact with the lid. Asultable fluid,  PWB and the leads or pads of the
device (z-direction), such as air, under pressure is Introduced on top of
while electrical isolation is maintained between adja- membrane 14 via
Inlet 16, forcing cover 14 In con-  cent conductor pads and leads (x-y
direction). Actual- forming contact with the device or devices and with  30
ly, oneshouldstriveforsuch required volume concen- exposed upper surface of
the PWB and of base 12.  tration of metallic particles In the adhesive
composite The pressure is preselected to force the devices to-  which will
provide a maximum amount of conductive ward the PWB so as to displace an
excess of the ad-  particles without causing any shorts between adja-
hesive from between contacting surfaces of the leads  cent leads 3 or
adjacent conductor pads 5. In addition, or pads 3on the devices and pads 5
on the PWB leav-  35  adequate adhesive performance is necessary to ing a
thin adhesive layer in a thickness of a single par-  maintain a
mechanically robust interconnection. The tide, with particles In the
adhesive layer forming an  formulations were mixed by hand and degassed un-
electrical connection between the contacting surfac-  dervacuum (15
micrometers of Hg) for 30 minutes be- es. However, the pressure should not
be so excessive  fore use. In the exemplary embodiment, the particles as to
cause any damage to the device, e.g. to flatten,  40  were silver plated
glass spheres from 8 to 20 [err] In bend or even break off the leads.
size with an average diameter of 14 [err] (obtainable The fluid is applied
onto membrane 14 via Inlet 16  from Potters Industries). They were added in
an connected to asuitable source (not shown) of pressu-  amount of from 10
to 15 volume % (26 to 32 wt. %), rized fluid, e.g. air, forcing the
membrane toward the  preferably 12.5 volume % (29 wt. %). PWB and devices
thereon. The pressure exerted by  45  Assembly of packages on test PWBs was
ach- the membrane onto the devices should only be suffi-  ieved by
following a multistep process. The AdCon cient to bring the leads (or pads)
in contact with the  was mixed, degassed and stenciled onto a PWB in a
metal particles In the AdCon so as to establish con-  thickness of about 2
mile using a doctor blade and tinuous conductive paths between the leads
(or pads)  shims or in a thickness of about 5 mils by means of a of the
device and the metallizations on the PWB with-  50   manually operated
stencil printer (Henry Mann AP- 



out causing any damage to the assembly. Commer-   810). Some of the
packages were placed onto the cially available air compressor capable of
providing  stenciled PWBs manually and some using an appro- pressure
required for the bonding purpose, would be  priate tool (e g. Manix ora
Single Site SolderMachine useful as the source of air pressure. A fluid
pressure  or [SSSMD. Assembled boards were placed into ap- within a range
offrom 5 to 500 psi (1 psi 6.89476.[err]  55   paratus 11 which was then
placed between platens Pa) could be applied to the membrane. The actual  20
and 21 where the adhesive interconnection was pressure acting on the
devices via the membrane is  cured under heat and pressure as illustrated
In FIG. somewhat greater than the applied pressure being a  5. 4    7
EP 0 556 351 B1                8 The PWB is heated primarily from the
bottom of  having a resistance value of < 100 [err] for two-leaded base 12
at a temperature ranging from 100 to[err],  resistors and 14-leaded SOICs
and < I [err] (including preferably [err]. Higher temperatures may be use-
resistance contributions from the PWB and the inter- ful depending on the
components, adhesive matrix  nal package daisy chain) per each 16 leads for
the formulations, and cure speed requirements. Heat   5   132-leaded PQFPs.
No shorts were observed be- may be supplied in a variety of ways, such as
a) hot  tween any of the adjacent leads and pads. plates positioned between
base 12 and lower platen,  The invention may be used for connection of a
21; b) heating coils imbedded in the base; or c) suit-  flexible flat cable
(or cable pigtail) to conductors on a able heating means provided in the
lower platen, e.g.  PWB. Forexample, as shown in FIGs. 8 and 9, an end
heating coils, electrical, hotwaterorsteam heating to  10  portion of a
flat cable, 17, provided with contacts (not provide heat within the desired
range. Additional  shown) may be connected to conductors 8 on a PWB heating
may be provided from the top of the appara-  by means of AdCon deposited on
the PWB. In FIG. 8 tus in the manner similar to that for heating the bot-
is shown such a connection to a single device, while tom portion of the
apparatus. However, the overhead  in FIG. 9 the cable is connected to at
least two devic- heating need to be only a fraction of that needed for  15
es. When the cable is of such length as to extend be- the bottom heating
and is primarily to avoid cooling of  yond the perimeter of apparatus 11,
spacer 13 would base 12 and lower platen 21 by parts of the appara-  be
provided with an elongated aperture 22, in place tus, e.g. lid 15 and upper
platen 20, so as to avoid in-  of or in addition to exhaust ports 18,
permitting the crease in the curing time. The overhead heating tem-  cable
to extend through aperture 22 beyond appara- perature may range from 30 to
350 degreesC, and is  20  tus 11. preferably [err]. Alternatively, the
heating arrange- ment may be reversed, with the higher preferred tem-
peratures being applied from above and the lower  Claims from below
apparatus 11. Pressure is applied to the assembly on the base  25  1. An
apparatus for surface mounting devices, by means of flexible stretchable
membrane 14 posi-  which comprises tioned over the cavity formed by base 12
and spacer       a base (12), 13. The pressure exerted bythefluid onto
membrane         a spacer (13) positioned on a peripheral 14 stretches the
membrane and forces it into a con-  portion of the base and defining with
the base a formable contact with the packages. The membrane  30  cavity
into which is placed an assembly of a print- should be sufficiently
stretchable to conform under  ed wiring board, electrically anisotrop
conductive pressure about the individual package dimensions,    adhesive
(6) and at least one device (2) having thus insuring uniform pressure
application in the di-  leads (3) or pads which are to be electroconduc-
rection normal to the PWB. The member should be of  tively interconnected
via the electrically aniso- such resilient material as to permit the
memberto re-  35  trop conductive adhesive to pads (5) or conduc- turn to
its original unstretched position upon removal  tors on the printed wiring
board (4), of forces applied by the fluid. A wire screen, used as    a
flexible resiliently stretchable mem- a grid separating the PWB from the
heated base, pre-  brane (14) enclosing the cavity and peripherally vents
the membrane from sealing off access to ex-    engaging the spacer, and
haust port 18in spacer 13. Cure times of from 30 sec-  40  a solid lid (15)
overlying the membrane ondsto 60 minutes, with 2 to4 minutes being average,
and securing peripherally the membrane be- were used for each assembly
curing operation.       tween the spacer and the peripheral region of the
The versatility of the above apparatus was tested  lid, said lid being
provided with an inlet (18) for in- using devices with a variety of leads
or connections.  troducing a fluid under pressure between the lid These
included 100 two-leaded discrete resistors, 12  45  and the membrane.
14-leaded Small Outline Integrated Circuits (SOICs) 



with 50 mil pitch solder plated gull-wing leads, and 45  2. The apparatus
of claim 1, in which securing 132-leaded daisy-chained Plastic Quad Flat
Pack-    means is provided for keeping parts of the appa- ages (PQFPs) with
25 mil pitch solder plated gull-wing  ratus from separating under the
influence of the leads (a total of 3,148 Interconnections). PWBs used   50
pressurized fluid. were fire resistant grade 4 (FR-4) boards made of glass
fiber reinforced epoxy, clad with copperfoil and  3. The apparatus of claim
2, in which said securing coated with solder.
means comprises a press device having platens The resistors, SOICs and
PQFPs, assembled        (20) for keeping parts of the apparatus from sep-
and cured as described above, were tested for shorts  55  arating under
pressure applied on top of the and Interconnections. Assembly yields of
100% of vi-  membrane. able interconnections were observed for all pack-
ages. A viable interconnection was defined as one  4. The apparatus of
claim 1 In which the material of 5    7                  EP 0 556 351 B1
8  *    C    L   M   S   * The PWB is heated primarily from the bottom of
having a resistance value of < 100 [err] for two-leaded base 12 at a
temperature ranging from 1 00 to [err],  resistors and 14-leaded SOICs and
[err] (including preferably [err]. Higher temperatures may be use-
resistance contributions from the PWB and the Inter- ful depending on the
components, adhesive matrix   nal package daisy chain) per each 16 leads
for the formulations, and cure speed requirements. Heat   5   132-leaded
PQFPs. No shorts were observed be- may be supplied in a variety of ways,
such as a) hot  tween any of the adjacent leads and pads. plates positioned
between base 12 and lower platen,   The invention may be used for
connection of a 21; b) heating coils imbedded in the base; or c) suit-
flexible flat cable (or cable pigtail) to conductors on a able heating
means provided in the lower platen, e.g.  PWB. For example, as shown in
FIGs. 8 and 9, an end heating coils, electrical, hot waterorsteam heating
to  10  portion of a flat cable, 17, provided with contacts (not provide
heat within the desired range. Additional  shown) may be connected to
conductors 6 on a PWB heating may be provided from the top of the appara-
by means of AdCon deposited on the PWB. In FIG. 8 tus in the manner similar
to that for heating the bot-  is shown such a connection to a single
device, while tom portion of the apparatus. However, the overhead  in FIG.
9 the cable is connected to at least two devic- heating need to be only a
fraction of that needed for  15  es. When the cable is of such length as to
extend be- the bottom heating and is primarily to avoid cooling of  yond
the perimeter of apparatus 11, spacer 13 would base 12 and lower platen 21
by parts of the appara-  be provided with an elongated aperture 22, in
place tus, e.g. lid 15 and upper platen 20, so as to avoid in-  of or in
addition to exhaust ports 18, permitting the crease In the curing time. The
overhead heating tem-  cable to extend through aperture 22 beyond appara-
perature may range from 30 to 350 degreesC, and is  20  tus 11. preferably
[err]. Alternatively, the heating arrange- ment may be reversed, with the
higher preferred tem- peratures being applied from above and the lower
Claims from below apparatus 11. Pressure is applied to the assembly on the
base  25  1. An apparatus for surface mounting devices, by means of
flexible stretchable membrane 14 posi-    which comprises tioned over the
cavity formed by base 12 and spacer        a base (12), 13. The pressure
exerted by the fluid onto membrane        a spacer (13) positioned on a
peripheral 14 stretches the membrane and forces it into a con-   portion of
the base and defining with the base a formable contact with the packages.
The membrane   30  cavity into which is placed an assembly of a print-
should be sufficiently stretchable to conform under   ed wiring board,
electrically anisotrop conductive pressure about the individual package
dimensions,     adhesive (6) and at least one device (2) having thus
insuring uniform pressure application in the di-  leads (3) or pads which
are to be electroconduc- rection normal to the PWB. The member should be of
tively interconnected via the electrically aniso- such resilient material
as to permit the member to re-  35  trop conductive adhesive to pads (5) or
conduc- turn to its original unstretched position upon removal  tors on the
printed wiring board (4), of forces applied by the fluid. A wire screen,
used as     a flexible resiliently stretchable mem- a grid separating the
PWB from the heated base, pre-  brane (14) enclosing the cavity and
peripherally vents the membrane from sealing off access to ex-     engaging
the spacer, and haustport 18 inspacer 13. Curetimesoffrom30 sec-  40
a solid lid (15) overlying the membrane onds to 60 minutes, with 2 to 4
minutes being average,  and securing peripherally the membrane be- were
used for each assembly curing operation.         tween the spacer and the
peripheral region of the 



The versatility of the above apparatus was tested  lid, said lid being
provided with an inlet (16) for in- using devices with a variety of leads
or connections.  troducing a fluid under pressure between the lid These
included 100 two-leaded discrete resistors, 12  45  and the membrane.
14-leaded Small Outline Integrated Circuits (SOlCs) with 50 mil pitch
solder plated gull-wing leads, and 45  2. The apparatus of claim 1, in
which securing 132-leaded daisy-chained Plastic Quad Flat Pack-      means
is provided for keeping parts of the appa- ages (PQFPs) with 25 mil pitch
solder plated gull-wing  ratus from separating under the influence of the
leads (a total of 3,148 interconnections). PWBs used   50  pressurized
fluid. were fire resistant grade 4 (FR-4) boards made of glass fiber
reinforced epoxy, clad with copper foil and  3. The apparatus of claim 2,
in which said securing coated with solder.
means comprises a press device having platens The resistors, SOlCs and
PQFPs, assembled         (20) for keeping parts of the apparatus from sep-
and cured as described above, were tested for shorts  55  arating under
pressure applied on top of the and interconnections. Assembly yields of
100% of vi-  membrane. able interconnections were observed for all pack-
ages. A viable interconnection was defined as one  4. The apparatus of
claim 1 in which the material of 5    9                   EP 0 556 351 B1
10   *   C    L    M    S    * said flexible resilient membrane comprises
poly-  14. The method of claim 13 in which said membrane siloxane.
comprises polysiloxane. 5. The apparatus of claim I in which heating means
15. The method of claim 13 in which said curing is ex- are provided for
heating at least the base to ex-   5  pedited by heating the assembly.
pedite the curing of the electrically anisotrop con- ductive adhesive.
16. The method of claim 15, In which said heating is conducted by heating
the assembly from the bot- 6. The apparatus of claim 1, in which the
heating     ton ata temperature ranging from 100 to [err]. mans are
provided for heating the base to a tem-  10 perature of from 100 to [err].
17. The method of claim 16, in which said tempera- ture is about [err]. 7.
The apparatus of claim 6, in which said tempera- ture is aboute[err].
18. The method of claim 15, in which said heating Is 15     additionally
conducted by heating the assembly 8. The apparatus of claim 1, in which
heating means  from above at a temperature ranging from 30 to are provided
for heating the lid to a temperature  [err]. of from 30 to [err]. 19. The
method of claim 18, in which said tempera- 9. The apparatus of claim 8, in
which said lid heating   20  ture is about [err]. temperature is about
[err]. 20. The method of claim 13, in which said fluid pres- 10. The
apparatus of claim 1, in which the fluid Is sup-  sure is applied with a
pressure ranging from plied under pressure within a range of from
34.47.[err] Pa to 34.47.[err] Pa (5 to 500 psi). 34.47.[err] Pa to
34.47.[err] Pa (5 to 500 psi).  25 21. The method of claim 20, in which
said pressure 11. Theapparatus of claim 10, in  which said pressure
ranges from 34.47 [err] Pa to 172.37.[err] Pa (5 to ranges from 34.47.[err]
Pa to 172.37.[err] Pa (5 to     25 psi). 25 psi). 30 12. The apparatus of
claim 1, in which said fluid com- Patentanspruche prises air. 1. Vornchtung
zur OberflAchenmontage von Bau- 13. A process for surface mounting at least
one de-   teilen, umfassend: vice having conductive leads or pads onto
printed   35 elne Basis (12), ein Abstandsstfick (13), das an wiring
boards, which comprises                    einem umfinglichen Abschnitt der
Basis ange- applying electrically anisotrop conductive   ordnet istund
mitder Basis einen Raum definiert, adhesive (6) overconductor pads (5) on
the print-  in welchem eine Baugruppe elner gedruckten ed wiring board (4),
Schaltungsplatine angeordnet wird, wobel ein 



assembling at least one device (2) having   40  elektrisch anisotrop
leitfAhiger Kieber (6) und we- conductive leads (3) or pads in contact with
the  nigstens ein Bautell (2) Leitungen (3) odor An- electrically anisotrop
conductive adhesive, the   schluSflAchen hat, die elektroleitfahig durch
den leads or pads on said at least one device being   elektrisch anisotrop
leitfahigen Wleber an die An- in aligned registration with conductor pads
on the  schluSfllche (5) odor Leiter an der gedruckten printed wiring board
(4),                 45      Schaltungsplatine (4) angeschlossen worden,
placing the assembly into a cavity defined   eine elastisch dehnbare
Membran (14), welche by a base (12) and a spacer (13) positioned on a  den
Raum schliet und am Umfang mit dern Ab- peripheral portion of the base,
standsstflck (13) in Kontakt steht, und einen fo- enclosing the cavity with
a membrane (14)     sten Deckel (15), der fiber der Membran llegt und of
flexible resiliently stretchable material,  50 die Membran am Umfang
zwischen dem Ab- applying an evenly distributed fluid pres-   standastflck
und dem umfiAnglichen Berelch des sure on top of the membrane so as to
stretch the  Deckels sichert, wobel der Deckel mit einem En- membrane and
to force it Into a comformable con-  1all. (16) fOr das Einfflhren eines
Fluids unter tact with the said at least one device, and       Druck
zwischen den Deckel und die Membran curing the electrically anisotrop
conduc-  55  versehen Ist. tive adhesive so as to retain conductors on the
devices and on the printed wiring board (4) in  2. Vorrichtung nach
Anspruch 1, electrically conductive interconnection.          in welcher
die Einrichtung zum Sichern bereitge- 6    11                 EP 0 556 351
B1                 12   *   C    L    M    S    * stellt lt, um Tells der
Vorrichtung davon abzuhal-  Montieren wenigstens sines Bauteils (2) mit
lel- ten, slbh unter dern EinfluiM von untsr Druck ste-  tsnden Leitungen
(3) odsr Anschlugflachen in hendem Fluid zu trennen.
Kontakt mit dem elektrisch anisotrop leitenden Kleber, wobel die Leitungen
oder Anschiulfig- 3. Vorrichtung nach Anspruch 2,               5
chen an demwenigstens elnen Bauteli in Ausrich- in welcher die Einrlohtung
zum Sichern sine       tung zu den Leiteranschlufflachen an der ge-
Druckeinrichtung mit Platten (20) umfa~t, um Tei-  druckten
Schaltungeplatine (4) stehen, le der Vorrichtung davon abzuhalten, slch
unter   Anordnen derBaugruppe in einem Raum, der de- auf das Obere der
Membran aufgebrachtern          finiert istdurch sine Basis (12) und sin
Abstands- Druck zu trennen.                         10      strick (13),
das In elnem umfanglichen Abschnitt an der Basis angeordnet ist, 4.
Vorrichtung nach Anspruch 1,                       Schiieaen des Raumes mit
siner Membran (14) in welcher des Material der flexiblen elastischen  aus
schmiegsamem, elastisch dehnbarem Mate- Membran Polysiloxan urnfaft.
rial, Aufbringen sines gleich verteilten Fluid- 15      drucks auf des
Obere der Membran, um so die 5. Vorrichtung nach Anspruch 1,
Membran zu dehnen und diese in einen glelchfir- bei welcher sine
Heizeinrichtung bereitgesteiit ist  migen Kontakt mit dern wenigstens einen
Bauteil zurn Erhitzen von wenigstens der Basis, um das    zu zwingen, und
Ausharten des elektrisch anisotrop leitenden      Hfrten des elektrisch
anisotrop leitenden Kie- Kiebers zu f8rdern.                       20
bers, um so Leiter an den Bauteilen und an der gedruckten Schaltungsplatine
in elektrisch lei- 6. Vorrichtung nach Anspruch 1,
tender Verbindung zu halten. In welcher die Heizeinrichtung bereitgesstelt
ist zum Heizen der Basis auf eine Temperatur von   14. Verfahren nach
Anspruch 13, 100 bis 350C.                            25      In weichem
die Membran Polysiloxan enthilt. 7. Vorrichtung nach Anspruch 6,
15. Verfahren nach Anspruch 13, in weicher die Temperatur ungeffihr 1250C
be-     Inwelchem dasAushirten durch Heizen derBau- trigt
gruppe gefardert wird. 30 8. Vorrichtung nach Anspruch 1,
16. Verfahren nach Anspruch 15, In welcher die Heizelnrichtung zum Erhitzen
des   in welchern das Heizen durch Heizen der Bau- Deckels auf sine
Temperatur von 30 bis 3500C      gruppe vom Boden her be! einer Temperatur
im bereitgesteilt ist.                                Bereich von 100 bis
3500C durchgefflhrt wird. 35 9. Vorrichtung nach Anspruch 8,
17. Verfahren nach Anspruch 16, 



in welcher die Deckelheiztemperatur ungeflahr     in welchem die Temperatur
ungefahr 125C be- 55C betrigt.                                     tragt.
10. Vorrichtung nach Anspruch 1,              40  18. Verfahren nach
Anspruch 15, in welcherdas Fluid untbrDruckin elnem Berelch    In welchern
des Heizen zusatzlich durch Heizen von 34,47 x 103 Pa bis 34,47 x 108 Pa (5
bis 500  der Baugruppe von oben bel elnerTemperatur im Psi) zugefflhrt
wird.                             Bereich von 30 bis 350C durchgefflhrt
wird. 11. Vorichtung nach Anspruch 10,             45  19. Verfahren nach
Anspruch 18, In welcher der Druck von 34,47 x 103 Pa bis       in welchem
die Temperatur ungefahr 55C be- 172,37 x 10 Pa (5 his 25 Psi) reicht.
tragt. 12. Vorrichtung nach Anspruch 1,                  20. Verfahren nach
Anspruch 13, in welcher des Fluid Luft umfaet.         60      in welchern
der Fluiddruck mit einem Druck Im Bereich von 34,47 x 103 Pa bis 34,47 x
106 Pa (5 13. Verfahren zur Oberflachenmontage wenigstens       bis 500
Psi) angelegt wird. sines Bauteils mit einer Isitfahigen Leitung oder mit
ainer Anschlutflche an gedruckbt Schal-   21. Verfahren nach Anspruch 20,
tungsplatinen, umfassend:                 65      bei welchern der Druck
von 34,47 x 103 Pa bis das Aufbringen sines elektrisch anisotrop leiten-
172,37 x 103 Pa (5 bis 25 Psi) relcht. den Kiebers (6) Ober den
Lelteranschlulflachen (5) an der gedruckten Schaltungsplatine (4), des 7
13                 EP 0 556 351 B1                14 *   C    L   M    S  *
Revendicatlons                                       moyons de chauffage
sont incorpores pour chauffer la couvercie A une temperature de 30 A 1. Un
apparetl pour Is montage en surface de dis-    3500C. positifs, comprenant
une base (12),                       6   9. i.'appareil de la revendication
8, dans loquel la une entretoise (13) placee sur une partie   tempMrature
de chauffage du couvercle est d'en- perlpherique de la base et deftnissant
avec Ia   viron 550C. base une cavit6 a l'interieur de laquelle ost place
un assemblage d'une carte de circuit imprime,  10. L'appareil de la
revendication 1, dans lequel Is d'un adhesif conducteur electrtquement
aniso-  io  fluids est fourni sous une pression dans une pla- trope (6) et
d'au molns un dispositif (2) compor-  go allant de 34,47 x 103 Poa a 34,47
x I 06 Pa (5 a tant des broches (3) ou des plages de connexion   500 psi).
qui dolvent etre interconnectees de manlere conductrice de l'Ilectricite,
par l'lnterm6dlaire de  11. i'apparell de la revendication 10, dans loquel
la l'adhesif conducbtur electriquement anisotrope,  15  pression est
comprise dans une plage de 34,47 a des plages de connexion (5) ou des
conduc-      x 103 a 172,37 x 108 Pa (5 A 25 psi). tours our la carte de
circuit imprime (4), une membrane flexible, extensible de fa-  12.
L'appareil de la revendlcation 1, dans lequel le 0onfl astique (14),
fermant la cavite et venant en  flulde comprend de l'air. contact A s
peripherie avec I'entretoise, et  20 un couvercle rigIde (15) recouvrent la
13. Un proceid pour le montage en surface d'au membrane et fixant la
membrane, A sa periphe-     molns un dispositif ayant des broches ou des
pla- rie, entre l'entretoise et la riglon peripherique du  gas de connexion
conductrices, surdes cartes de couvercie, ce couvercie comportant un
raccord     circuits imprimes, comprenant les etapes suivan- d'entree (16)
pour introduire un fluids sous pres-  26  tes: on applique un adhisif
conducteur electri- sion entre le couvercle et la membrane.
quement anisotrope (8) sur des plages de connexion conductrices (5) our la
carte de circuit 2. L'appareil de la revendlcation 1, dans lequel des
imprime (4), moyens de fixation sont incorpores pour empe-          on
assemble au moins un dispositif ayant cher quo des elements de l'appareil
no se seps-  30  des plages de connexion ou des broches conduo- rent sous
I'influence du fluids sous pressbon.    trices (3) en contact avec
l'adhesif conducteur electriquement anisotrope, les broches ou les 3.
L'appareil de la revendication 2, dana loquel les  pbages de connexion
surle ou lea dispositifs etant moyens de fixation comprennent un dispositif
alignees en comncidence avec des plages de 



consistant en une presse, ayant des plabtaux   35  connexion conductrices
sur la carte de circuit im- (20) pour empecher quo des elements de lappa-
prime (4), reil no se separent sous l'offet de la presslon qui    on place
l'assemblage dans une cavite qui est appliquee au-dessus de la membrane.
eat dMfinis par une base (12) et une entretoise (13) positionnee sur une
partie peirpherique de la 4. L'appareil de la revendication 1, dana lequel
la  4o  base, matiere de la membrane flexible de fagon elasti-       on
forms la cavite avec une membrane quo comprend du polysiloxane.
(14) d'une matiere flexible ot extensible de fagon 6lastique, 5. L'appareil
de la revendication 1, dans loquel des      on applique une pression de
fluide unifor- moyens de chauffage sont Incorpores pour  45      mement
repartie sur la surface superieure de la chauffer au moins la base, de
fagon A accelerer   membrane, de fagon A dtirer la membrane et a la la
polymerisation de l'adh6sif conducteur electri-  forcer A veniren contact
avec le ou les dispositifa, quement anisotrope.
en se conformant A ceux-ci, et on polymerise I'adhesif conducteurelectrl-
6. L'appareil de la revendicatlon 1, dans lequel les  5o  quement
anisotrope, de fagon a retenir des moyens de chauffage sont incorporis pour
conducteurs sur les dispositlfs et sur la carte de chauffer la base A une
temperature de 100 a       circuit ImprIm6 (4) dans une condition
dintercon- 3500C.                                            nexion
conductrice de I'electricite. 7. L'appareil de la revendlcatton 6, dans
lequel la  55  14. Le proced6 de la revendicatton 13, dans lequel la
tempirature precitee ost d'envlron 1256C.         membrane comprend du
polyslioxane. 8. Lappareil de la revendicatton 1, dans lequel des  15. Le
procede de la revendlcation 13, dans lequei la 8    15                 EP 0
556 351 B1                 16 poymerisation est acc6leree par le chauffage
de                             *   C   L   M   S   * I'assemblage. 16. Le
procede de la revendication 15, dans loquel le chauffage est effectue en
chauffant l'assembla-   5 ge par le dessous a une temperature comprise dans
une plage de 100 A 350C. 17. Le proo6d6 de la revendicaton 16, dans loque
la temperature est d'environ 1250C.          10 18. Le procedd de la
revendication 15, dans lequel le chaufftage eat en outre effectue on
chauffantl'as- semiblage par Is dessus A une temp6rature comprise dans le
plage de 30 a 3500C.     15 19. Le proc6d6 de la revendication 18, dans
lequel la temp6rature est d'environ 550C. 20. Le procede de la
revendication 13, dans lequel la  20 pression de flulde est appliqueo dans
une plage de pression allantde 34,47 x 103 Pa A 34,47 x 105 Pa (5 A 500
psi). 21. Le proc6d6 de la revendication 20, dans lequel la  25 presslon
est comprise dans une -plage allant de 34,47 x 103 Pa A 172,37 x 10 Pa (5 A
25 psi). 30 35 40 45 50 55 9    


