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Thie: A method of encapsulating an integrated circult on a $upp0rt an apparatus for performmg
the method, and an elactromc assembly obtained by use of the method. '

The invention relates to a method of encapsulating an integrated circuit on & support, an
apparatus for performing the method, and an elecironic assembly obtained by use of the method

Electronic assemblies are known which incorporate al least one integrated circuit camied
on a support such as a prinled circult enabling efectrical interconnection between the Integrated

. cirouit and other electronic assemblies, so as {o set up a sysiem in operational condition. By _
integrated circuit, is meant a device which carries out predetermined electronic functions, which |

are more or less complex, and which Is formed from a bar of semicoaducior material of small size;
which is still called a chip in many applications. The. predetermined functions carried out by a chip
can be relatively simple, such as the function of amplification, or more complex since, depending
upon the degree of integralion, & single chip can form on its own a complete microprocessor
including s work and program storage.

An integrated circuit therefore constitutes an elecironic circult of which certain points, still
called terminals, must be interconnected with the exterior. To this end, wire conductors of very
srnall cross section connect the terminals to the rest of the electronic system.

" In many applications, the assembly formed by the chip and the wires is enclosed In a
housing out of which extend the beam leads for connection with the exterior. A first end of each of
the wires is connected to a terminal of the integrated circuil and the other end is connected to a
pamculaé beam lead of the housing, so that when the housing is mounted on a printed clrcult, the

- electronic device can then carry out its functions. Aa slactronic system may comprise several

printed circuits, each of which carries several housings and / or other components.

In other applications, it is not possible for reasons of size, to use imegrated circuits or
chips enclosed in a housing. This is the case, for example, for the integrated circuits used in cards
with electronic microcircuits, stifl known under the name of chip cards or memory cards, according .
to the function carried out by the microcircuit. These cards are used in systems of confidential
processing of data, for examp_le in the fields of banking, telephony or other fields.

In such a case, the integrated circuit is fixed on one face of a support which bears, on its
other face, pads for contact with the exterior. The wires of the integrated circult are connected to

| the contact pads of the support, which then forms a printed circuit, and the assembly thus formed

is placed in & recess in a sheet of flexible material which constitutes the body of the card, the
integrated cirouit being contained firmly within the body, and the contact pads being al the level of

one of the matn faces of the body of the card.
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{n such a case, in order to protect the integrated circuit, even though it Is not possible fo
use 8 housing, it is usual that, before placing the integrated circuit and its printed circuit support in
the bady of the card, the integrated circuit ahd the wires for connection to the contact pads of the
printed circuit are encapsulated in a material such as a protective resin,

The encapsulation enables the chip and the wires to be protected durng subsequent
handling, in particular during the phase of installation in the body of the card. In fact, a chip
presents an area of a few square millimetres and a thickness which is measured ip microns, of 350
microns on average, which corresponds to extreme values included in the range from 100 to 500
microns on average, and accordingly s relatively fragile, it is therefore necessary to avold physical
damage to it, which would make it unusable, and also comact with microscopic dust or particles
which would cause modification of the electronic functioning of the circuit. #f will be noted, at this
stage, that the role of & housing in the applications described above is similar.

in the particutar case of the application {o memory cards, the contact pads of the printed
circult used as support for the chip are brought into electrical relationship with the rest of the
system, for example by means of the terminals of a connector specific to the card.

It will be understood that other applications can be considered where the chip is not
enclosed in a housing, for example applications in which circuits are used without housings In
order to increase the number of integrated circuits carried on a single printed circuit. In fact, when
an integrated. circuit is enclosed In a housing, it should be remembered that the volume of the .
housing occupies some cubic millimetres, whereas the chip occupies a few hundredths of a cubic
millimetre, and it follows that the size of the housing is disproportionate relative to the size of the
chip. These disproportionate sizes are necessary in order to enable the contact beam leads fixed
to the houslng to be of sufficient size {o have a suitable rigidity, especially during handling.

Thus, in certain applications, both in order that the chip and its wires may be protected
from extemal attack and not damaged, and also in order that electronic insulation can be ensured,
it Is known to encapsulate the assembly formed by the chip and its wires in resin or in another
insulating material. In. addition, the encapsulation improves or ensures mounting of the chip on its
support.

A first known method of encapsulation consists of pulverising onto the assembly formed by
the chip and its wires an encapsulation material which is polymerisable at room temperature.

This method presents the following disadvantages : on one hand, it does not enable the
shape and thickness of the encapsulation to be easily controlled and, on the other hand, the wire
conductors extending away from the chip act like & net which prevenis the material diffusing
properly, so that it can happen that part of the chip or its wires are not encapsulated or even, on_
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account of the net effect, that air bubbles remain in the encapsuiétion. resulting in mechanical
weakness and / or in poor protection.

Another method enables the shape of the encapsulation to be controlied. i consists of

' performing the encapsulation by transfer moulding: fo this end, 8 mould having the final sha'pe'

desired for the encapsulation, and into which opens out at least one duct for injection of the
encapsulatidn product, is placed in contact with the support, totally enclosing the chip and the
wires, in such a way as to define the volume 1o be encapsulated, and the encapsulation product is
Injected into the interior of the mould through the injection duct, before it is hardened, for example
by cold or hot polymerisation,

Even if this method presents the advantage of enabling the encapsulation {o be obtained
in the finished shape, it presents other disadvantages, however, On oné hand, it requires a fairly
complex and costly equipment to be provided, since the volumes of the product to be injected are
very small, of the order of a few cubic millimetres, and very precise machining of the mould must
be performed, with small tolerances, and similarly it is necessary to produce injection ducts of very
small cross section. In addition, the product is injecled in-the liquid or solid or semi-solid condition,
so that in order to fill the mould cavity correctly, the injection requires & cerain pressure; it can
happen that the injected product, because of s speed of penetration into the cavily, will displace
the integrated circui{ and / or the wires, and accordingly will damage the efectronic assembly {¢ be
ancapsulated. Consequently, the encapsulated assembly is unusable, even if the encapsulation
prasents the shapt_a and the dimensions deéired.

Also, the presence of an injection duct implies special maintenance, since the cross
section of the duct is of very smalf area, of the order of & few hundredths of square millimetres,
and it is necessary {0 perform a regular check of this duct to avoid it being blocked, it follows that,
overall, this method does not enable a 'satisfactory_ encapsulation to be obtained In ail

-circumstances and in addition the apparatus for performing the method requires particular

operations of maintenance and upkeep.

An object of the invention is to avold these disadvantages, and the invention relates 10 a
method Which enables encapsulation of &n integrated circuit carried on a support such as a prihted
circult, the integrated cirouit comprising wires for connection with the extemnal environment, the
encépsulation enabling the integrated circuil and at (east part of the wires to be enclosed in a
protective volume of a given shape and dimensions, the performance of the method not leading to
damage or displacement of the assembly formed by the integrated circuit and its wires for

connection with the exterior, the said method requiring apparatus which is very simple to produ
and use. . .
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In accordance with the invention, a method of encapsulating on its support with the use of
a hardenable material an electronic assembly formed from an integrated circuit and at least part of
its wires for contact with the exterior, the said essembly being carried by a face of the said support,
is characterised in that it consists on one hand of positioning the supporl and the electronic '
assembly in such a way that the said face of the support carying the integrated circuft and its
wires for contact is disposed in a substantially horizontal plane, at a level higher than the other
planes of the suppor, the support thus forming the base of the encapsulation, of positioning on the
said face of the suppon, around the electronic assembly, a frame whose dimensions and shape
correspond to the dimensions and shape of the ouler edge of the encapsulation adjacent to the
base, the periphery of an opening of the frame being pressed flat on the support, the frame
remaining accessible through its other opening opposite to thé first open'ing, and in that it consists
on the other hand of putling into the frame, through its accessible opening, the necessary quantity
of encapsulation material to obtain the final encapéuiation. the sald materigl being chosen among
those which are capable of adopting a liquid state between the moment when they are put inlo the
frame and before their hardening, so that, while It is in the liquid state, the material spreads under
gravity in‘to the whole of the frame and adopts the shape of the inlerior edge of the frame by
capillary action, the encapsulation thus taking its final shape before hardening, and in thet the

_material is hardened, and in that the frame is removed after hardening of the material,

The invention is therefore particularly advantageous since it requires for s performance a
vory simple apparatus; the frame used {0 circumscribe the enéapSulation can be produced hy
drifting or milling a suitable material and K is possible to consider the production of apparatus
anabling the simultaneous encapsulation of several electronic assembiles, and that with very low
cost. The presence of a frame prevents the encapsulation material, while it is in the liquid phase,
from spreading anarchically over the whole of the support, and the fact thal the frame is
accessible lhmugh one of its open sides, for putting the material in place, makes it possmle for the
material to be deposited without it being necessary 1o apply an mjecﬁon pressure, thus avoiding
the risks of damage to the electronic assembly,

I addition, the use of a frame favours the performance of encapsulation using various
materials.

Thus, it is possible {0 use an encapsulation material which is placed in the frame while it is
in the liquid condition, its hardening or s polymerisation, when the material Is a resin, being
performed at room temperature, it is stifl possible to use thermo-setting or hot cured material,

without the existence of the opening at the top of the frame causing any problem for the curing. iIn

fact, as indicated previously, the quantities of encapsulation material required are tiny (of the order
of a few hundredths of cubic millimetres), so that the cross sectional area of the opening is very
smail (of the order of a few squere miliimetres) and it follows that, during the«phasa'gf “;“ ~
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polymerisation or heat hardening, the thermal losses between the encapsulation material and the
exterior are very small, and a suitable temperature in the interior of the encapsulation material can
be achieved to oblain the polymerisation withoul it be necessary to close the frame. Performing
encapsulation of larger volumes, or even of housings, would require that the frame be closed
during a hot cuﬁng phase, in order to reduce the thermal exchanges with the exterior end to
optimise the reaction, '

in an embodiment of an apparatus in accordance with the invention using & thermo-setiing
or hot curing material, heater elements are provided in the structure of which the frame is made in
heat conductive material.

In & variant, the heater elements are omitted, and the temperature is obtained by hesting
the apparalus.

in another variant, advantage is taken of the presence of the opening to expose the
encapsulation material to a source of external radiation, such as laser or infrared radiation, for
exampie, and the apparatus is preferably made in this case from an insulating material in order to

. avoid thermal losses through the apparatus itself, :

Other features and advantages of the invention will appear from the following description,
given with reference to the accompanying figui‘es 1 to 9F, which give a non limitative illustration of
various apparatus for performing the invention and / or various electronic assemblies to which the
invention is applicable.

Figure 1 illustrates a strip forming a support 1 which carries on one of its faces several
integrated circuits 2, &, 4 which are each designed to form an active slectronic element of an
electronic microcircuit card. The other face of the strip bears, substantially opposite each of the
integrated circuits 2, 3, 4, contact pads (21, 22, ... 27, '28, 31,32...87,088, 41,42 ... 47, 48) shown
in dashed fines and designed to provide the interconnection, once the microcircuit cards are
finished, between the microcircuits comained in each of the imegrated circuits and the rest of the
system utilising the memory cards.

Some of the contact pads opposite an integrated circuit are connected to the
corresponding circuit through eleclrical iead wires (210 ... 215, 310 .., 31 5, 410 ... 415). In this
figure, each integrated circuit is shown having the form of a rectangular parallelepiped and the
wire conductors all project from the same face of each integrated circuit which, in this example, is
the face of the circuit opposite to that through which they are in contact with the carrier strip. It will
be understood that this figure has a purely iflustrative role and that the wire conductors may project
from other places on each of the integraled circuits, and in particular from the sides, or else from

e oy

the face of each integrated circuil which contacts the carrier strip 1.
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The connection between a wire conductor and the corresponding pad disposed on the
other face of the strip is achieved in a manner which is known per_sg, either by means of a
metalllsed hole drilled through the strip, or by any other suitable means already known in the arl.

Around each integrated circuit 2, 3, 4 and the contact pads which correspond to each of
them, is shown in continuous fines a circular area which represents, by way of lllustration and not
limitation, the position where it is cul out after the encapsulation has been ﬁriished, in order to
separats from the strip each of the electronic assemblies formed by an integratgd circuit, its
contact pads, and the lead wires between the circuit and the said pads, an assembly thus .
separated from the strip forming what is commonly called a button which is placed in a recess in
the microcircuit card.

The production of a complete card does not form part of the present invention, all the
more so as the method is applicable 1o encapsulating circuits intended for all applications which
are known or can be imagined, as well as the cards,

In addition, in Figdne 1, within each of the circular areas, a frame is shown In broken lines
which surrounds the integrated circuils and the corresponding wire conductors, This frame fn
broken lines represents the position of the encapsulation on the face of the strip carrying the
integrated circuits.

In the example, the cross section of the encapsulation is rectangular, it is to be understood
that this is not limitative and that the cross section of the encapsulation at the level of the strip
may take any other shape, for exampie square, circular, oval, square or rectangular with rounded
or truncated corners, etc..

in addition, i will be recafled that Figure 1 illustrates the case where the integrated circuits
2, 3, 4 are mounted on & bearer strip, in such a way as to form subsequently the active alemenis
of a microcircuit card. It will be understood that this example is not limitative and that in paricular
the integrated circuits may be mounted on & more complex printed circull which, instead of
comprising simple contact pads for inferconnection with the exterior, may also comprise
conductive bands enabling connections to be made between several integrated circuils thus
formed, and also the connection betwsen one or more integrated circuits and other active or

passive electronic elements, the circuit not necessarily being inlended for use on a card, in this
case. :

In addition, in the example illustrated, the conductive pads are disposed on the second
face of the bea.rer strip 1, that is to say the face opposite the face bearing the integrated circuits 2,
3, 4 and the corresponding wire conduclors. It will be understood that it Is possible to design
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devices In which an integrated circuit and its wire conduciors are carried on the face of a support

which also carries the canductive bands or pads.

Lastly, in Figure 1 is illustrated a sitop bearing three integrated circuits, Once agein, it
should be noted that the method of the invention is applicable to the encapsulation of a greater or
lesser number of integrated circuits borme on the same support and whose position and / or shape
may also be very variable. In fact, here the integrated circuits are afigned on the same longitudinal
axis of the strip, but céses are also possible in which the circuits are not mounted on the same axis
nor gisposed in the same direction. This is the case, for exemple, when the suppori forms a more
complex printed circuit, so that different integrated circuits linked together by means of the small
complex printed circuit form an elecironic assembly which accumulates and / or combines the
functions of each of the integrated circuits that it carmies, in this case, apparalus for performing the
method of the invention will be provided in such a way as to enable éncapsmmion of the integrated
circuits one after the other, or simultaneously, as will be explained below. '

In Figure 2, are illustrated in perspeclive pért of the elements of Figure 1, namely part of
the bearer strip 1, and one of the integrated circuits 2, its conneclor wires 210, 211 .., 214, 215,
with the contact pads not shown this time and positiénec_x on the other face of the strip or support 1.
This figure makes clear that in this example the wire conductors project from the face of the
integrated circuit opposite to that which is disposed on the support 1. In dashed lines, a possible

final shape is shown for the encapsulation § of such an eleclronic assembly formed by the chip

and its associated wire' conductors. It will be observed that, if the thickness of the electronic

assembly measured between the face of the support 1 on which it is disposed and the point or
points of the assembly which are the furthest away from this face has a given value "h" then the
overall thickness "e" of the encapsulation and its shape must be such that the whole of the
electronic assembly defined previously must be incorporated in the encapsulation. Thus, in the
example lustrated, the encapsulation has a parafielepiped shape and it follows that its thickness
"a" must be greater than the thickness "h" of the elecironic assembly and that its cross sectional

area must be greater than the orthogonal projection of the electronic assembly onto the said face
of the support.

Figure 3 shows the principle of an epparatus for performing the method of the invention
and enabling electronic assemblies to be encapsulated unitarily.

A frame 6 is formed in a block or bar 7 from a material which Is suitable for receiving the

-encapsulation material without being damaged. The frame 6 is manufactured in such a way that it

can be disposed on the face of the support 1 bearing the integrated circuit 2 and the wires 210,
211 ... 214, 215 fqr contact belween the integrated circult and the exterior,
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In the following description, the expression "height” or "thickness" of the electronic
assembfy is o be understood as being the dimension between the plane of the support 1 bearing
the electronic assembly and the plane paralfel to the said plane of the support, the furthest away
from the latier plane which has at least one point in common with an efement of the electronic
assembly. Thus, in the example illustrated; it will be observed that the wire conductors project
from the face of the imegrated circuit 2 opposite to its face carried on the support 1, so that the
height of the elecironic assembly Is the distance between the said face of the supporl 1 and the
furthest point of the conductors relative 1o the said face of the support. '

By extension, the height or thickness of the encapsulation is the dimension of the
encapsulation measured from the support in a direction normal to the support, and lastly the
height, or thickness or depth of the frame 6 Is measured from the plane common to the support
and to the frame.

As will be seen in Figure 3, the frame is disposed on the support in such a way as 1o
surround - the electronic assembly to be encapsulated and, in accordance with the present
invention, before the encapsulation material is placed in the frame 6, on one hand the support 1 i
positioned in such a way that s face bearing the electrohic ‘assembly to be encapsulated is
horizontal and that the frame is accessible from above this horizontal plane, Additionafly, before
the encapsulation material is placed inside the frame, it is arranged that & sufficient pressure is
exerted between thé frame 6 and the support' 1 for sealing to be ensured, so 8s to avoid the
encapsulation material, while it is in a quﬁid condition, being able o spread outside the frame
batween the edges of the frame and the support. '

The fact that the support is positioned in 2 horizontal plane with the electronic assembly 2
and the conductors above it enables the encapsulation material, when it is in the liquid conditian,
to spread out under gravity within the frame, in such a way as to surround totally and adequately
the electronic assembly anq s0 that by capiflary action it pours over the whole of the frame.

Generally speaking, the support 1 is made of a matesial which is relatively flexible (for
example epoxy glass), so that in a preferred embodiment of the method of the invention, It Is
arranged for the support 1 (o be disposed on an underlying base plafe 8, and for the support 1 to
be clamped between the base plate and the frame in such a way as to ensure sealing between the
frame and the support.

As has been explained in the preamble of the present specification, the encapshlatlon
material may be thermo-sefting or hot curable or even a matertal which is deposiled n liquid
condition and which hardens or polymerises at room temperature,
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In all cases, the material of which the frame is made must be chosen so that it will not

adhere with the encapsulation material, and the frame must be formed in such a way that when
the encapsulation material will have hardened or will have been cured, no element of the frame is
able to project into the mass of the encapsulation materfal and cause damage to ifre encapsulation
materlal when the frame is removed, it is for this reason that the frame is formed in such a way
that its edges are perpendicular to the plane of the support, defining then an encapsulation in the
shape of & rectanguiar parallelepiped, as shown in Figure 3, or else that ihe cross sectional area of
the apening of the frame at ils base, that is to say at the plane of its junction with the support 1, is

~ greater than the cross sectional area of the upper opening of the frame, that is to say the opening

through which the encapsulation material is insered, so that the cross sectional area of {he frame
is smaller at its top that at its bottom. This is illusirated in Figures 4A and 4B which show in segtion
along AA in Figure 3, two opposiie edges 61, 63 of the frame which converge in two different
ways. In the case of Figure 4A, the edges 61, 63 are pfanar in shape and converge towards each
other so that the cross sectional area of the opening of the frame reduces uniformly between the
hoftom and the top, whereas in the case of Figure 4B, the said edges 61 and 83 are curved
inwards, 5o as to converge towards the top of the'frame_.

In the case where the encapsulation material used is a resin or a thermo-setting or' hot
curable material, the apparatus for performing the method, and in particular the material of which
the bar comprising the frame or frames is formed wilj be differeni according to the methods used
for bringing the encapsulation material to its hardening temperature.

In fact, as was explained in the preamble to the present specification, it is possible to
arrange for direct heating, by presenting the encapsulation material to a suitable source of
radiation. In this case, the source of radiation is placed above the opening of the frame through
which the encapsulation material is inseted and, in this case, the malerial of which the bar
comprising the frame or frames is formed is preferably an insulating malerial in order to avoid
energy being fost in the bulk material, Thus, ip such g case, the malerial of which the bar is made
may be chosen to be a ceramic matertal. '

When this method of heating is used and the bar 7 comprises several frames for
performing simultaneous encapsulation of several electronic assemblies, the heating equipment
may comprise a single source of radiatfon which is displaced relatively to face each frame, or élse
saveral sources of radiation, for example one facing each frame, so that the hardening of the

different encapsulations can occur simultaneously.

Alternatively, the encapsulation material is brought to the hardening temperature by
applying energy through the intermediary of the material of which the bar 7 is made. In such a

e

case, it is necessary for thq material to be a good heat conductor and it is chosen to be either an
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alloy or a metal which withstands the temperature of polymerisation or hardening. In this case, the
temperature required at the level of the frame can be obtained either by subjecting the bar directly
to a source of radiation, the dissemination of the heat then being obtained within the bulk of the
bar bearing the frame or frames due to its conductive characteristics or else by using heater
elements disposed within the bulk of the bar. These heater elements are shown symbolically in
Figure 3 by the spiral 9, incorporated in the bulk of the bar 7,

in another vaniant, heating by direct exposure of the encapsufation material to a source of
radiation is combined with application of heat in the bulk of the bar which, in this case, is then
made of a conductive material.

in this case, two alternatives are possible. The first consists of using a source of radiation
placed facing the opening or openings in the bar, and which has sufficient power to heat the bulk
of the bar evenly; the second consists In placing the heater elements in the bar and exposing each
opening to & radiation source which is more limited. '

Lastly, it should be noted that when the chosen encapsulated material hardens or cures at
room femperature, it is of little importance whether the material that the bar is made of is
insulating or conductive,

The manner in which the encapsutation material is put in place will be explained

~ subsequently, since it is equally applicable to the afternatives illustrated with respect to the

following figures.

Figure 5 shows apparatus for performing the method of the invention which can be used
for the simultanéOus encapsulation of a number greater than one of electronic assemblies each of
which consists of an integrated circuit and 2 certain number of wire conductors for connection
between the integrated circuit and {he exterior. Of coursé. the number, the shape and the relative
positions of the assembiies may be different, as described above,

The apparatus described is therefore particularly used for encapsulation of electronic
assemblies canfed by the same support 1, as described with respect to Figure 1,

The apparatus is formed in {he following way : a bar 70 has a specific number of openings
600, 801 ... 607, 608 which pass right through the bar in the direction of its thickness and each of

which comprises a frame for the encapsulation of electronic assemblies 100, 101, 102 .. 107, 108
carried by the support 1.

It will be observed that in this figure the mickness' of the bar in which the openings are
formed is disproportionate relative to the dimensions of the efectronic assemblles camed by the
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bearer strip. The reason for this lack of proportion will be explained with respect to the description
of Figures 6A and 8B which show partiat sectional views along BB of two variant embodiments of
the bar 70 of Figure 5, and enable the way in which the openings are made to be seen.

Preferably, a base plate 80 is provided whose upper face 81 is planar 1o receive the
support 1 for the electronic assemblies 100, 101 ... 107, 108, The lower face 70A of the bar 70, In
which the openings are formed, is also planar so that the support 1 for the alectronic assemblies
can be pressed between the lower face of the bar and the upper face of the base plate, while the
encapsulation material is in ihe recesses, so that sealing can be ensured at the plane of the
junction between the frames formed in the bar 70 and the face of the support 1 onto which the sald
lower face 70A of the bar is applied. it follows thal no leakage of the encapsulation material can
occur when it is liquid,

Preferably, means are provided to enable proper positioning of the support 1 relative to

the bar 70 comprising the openings 800, 601 ... 607, 608 in which the frames defining the shape of

the encapsulation are formed.

In the example shown, two pins 82, 83 are provided on the upper face 61 of the base
plate, and which fit into ¢orresponding orifices 71, 72 formed at each end of the bar 70 bearing the
openings. In addition, two other pins 84, 85 are provided on the upper face 81 of the base plate 80,
to be inserted into two corresponding orifices 109, 110 formed in the support 1 of the electronic
assemblies 100, 101 ... 107, 108. |

Thus, in order to encapsulate a set of assemblles carried by the same support, it is only
necessary to position the saig support'correctly on the hase plate 80 by means of the pins 84, 85
provided on the base plate and the comresponding orifices 109, 110 provided in the support 1, and
then to position the bar 70 on the base plate by means of the pins 82, 83 of the base-plate 80 and
the correéponding orifices 71, 72 of the bar 70, Since the support is then correctly positioned on
the base plate as is the bar as well, it follows that the electronic assemblies are corectly
positioned relative to thé openings in the salg bar. '

Other means can be provided for providing the alignment, but they do rot form part of the
present invention. In parlicular, it may be unnecessary 1o posilion the bar correctly relative to the
base plate, to the extent that direct aslignment means are provided between the bar and the
support 1 for the electronic assemblies, In fact, the pins 84, 85 which are disposed, in the case

shown in Figure' 5, on the upper face 81 of the base plate 80 could be reptaced by pins placed on
the lower face of the bar 70,
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Also, the means for exerting pressure between the bar 70 and the base plate 80, in order
to trap the support 1-for the elecironic assemblies, has not been shown. Suitable means which
might be used include hydraulic, mechanical or other press means,

Figure 6A is a partial view in section along BB of Figure 5, showing more particularly the
shape that the openings formed in the bar 70 can take. This figure also makes apparent the
relative positions which are occupied by the ditferent parls of the apparatus when it is ready for the
operstion of encapsulation.

Thus it will be seen that the support 1 bearing the different electronic assemblies 100 ...
108 Is clamped between the bar 70 and the base plate 80 and that a seal Is oblained at the
periphery of the openings in the bar 70 at the leve! of ihe surface mating with the support for the
electronic assemblies. '

it witl also be noted in this figure like in figure 5 that the overall thickness of the bar 70,
that is to say its dimension measured in a direction perpendicular to its face 70A which will come
into contact with the support 1 for the electronic assemblies, is substantially greater than the
thickness *h* of the said electronic assemblies. Now, as was explained in the preambie to the
present specification, the Invention is applicable to producing encapsulations of very small
dimensions and volumes : in particular it is applicable to encapsulating electronic circuits which
are designed {o be ihcorpurat.ed into memory cards. Now, for such applications, the overall
thickness of the encapsulation may be situated in the range from 150 microns to 600 or 700
microns, the electronic assembly having a thickness of the order of a few hundreds of microns. it

- follows that the frame used for the encapsulation may have a maximum thickness or depth of the

order of 700 microns, thal is lo say a thickness or a depth corresponding to the maximum
thickness of the encapsulation. i will be readily understood that & bar 70 which enables the
simultaneous encapsulation of several efectronic assemblies, end which is provided with a
corresponding number of openings, and which had & thickness "e® which merely corresponded 1¢
the thickness required for each frame would not have sufficient rigidity to be properly pressed fiat
against the suppoert, 50 that when the encapsulation material is in the iiquid condition, it would fiiter
out between the bar and the support if sealing was not properly ensured.

For this reason, the bar is given an overall thickness which is substantially greater than
that required to form the frame defining the thickness "e" and the cross section of each

_ encapsulation, so as to give it enough rigidity for sufficient pressure to be exerted between the

support 1 and the bar 70.

In addition, each opening 600, 601 ... 608 is formed in two different parts 800A ... 608A

and 6008 .., 808B respectively.
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The part B00A, 808A of each of the openings 600, 608 defines the frame needed for
encapsulation. !t extends therefore from the !dwer face 70A of the bar 70 which will come into
contact with the support during the encapsulation operation and therefore is given the shape and
size of the outer edges of the encapsulation adjacent to the support 1, In particular, this first part
has a depth "e" equal to the desired final thickness for each encapsulation. This part may be made
in accordance with eny one of the different embodiments illustrated with regard to figures 3, 4A
and 4B, that Is to say that it cen be so made that the outer edges of the encapsulation adjacent to

the support are perpendicular to the support, or else that a certain degree of convergence appears

ot greater distances from the support, in order to assist in the removal of the bar after hardening of
the encapsulation material.

The first part 600A, 608A terminates within the thickness of the bar 70 in a flat area 800C,
608C which is parallel to the face of the bar which will come into contact with the support 1, the
presence of this flal area causing a sudden increase in the cross sectionat area of the opening In

the thickness of the bar 70, and the second part 600B, 608B of each opening is inciuded belween

this flat area and the second face 70B of the bar opposite fo the face which will come into contact
with the support. '

In an embodiment illustrated in Figure 8A, the cross sectional area of the second part of
the recess widens between the part which is common with the flat area 600C, 608C and where it
opens ino the second face 70B of the bar 70. This widening assists in the positioning of the
encapsulation matedal into each recess, since it will be appreciated that in many applications the .
cross sectional area of the encapsulation, measured at the ievel of the support 1, is a few tens of
square millimetres and, for a square section encapsuiation, this corresponds at the base o & side
of tfte order of § millimetres; the widening of the cross section area helps maintenance and
cleaning of the bar 70 on one hand and above all, during the performance of the encapsulation
process, it helps in putting the encapsulation material in position within the opening, since this is
thus made more accessible. '

In addition, it should be noted that, in a similar manner to that described with regard to the
description of figure 3, the choice of the encapsulation material and of the way in which it is
hardened or cured governs the choice of the material of which the bar is made In which the
different openings are formed.

In particular, if the material is a material which is hardened or cured by heat, and the

“curing is performed by exposing each of the openings to & source of suitable radiation, such as

laser radiation or the like, then it is preferable to make the bar 70 in an insulating material such as
a ceramic, in order to avoid losses of energy in the bulk of this material. On the other hand, &

material which is heat conductive should be chosen in the case where it is desired that the heal of ...
‘:_:‘:".'i'"':%.{ 8 sEEN
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the bar be transmitted to the encapsulation material. In this [atter case, the heat may be
transmitted by exposing the bar to a source of radiation, or else by providing heater elements in
{he bulk of the bar 70,

Figure 6B iflustrates an alterhative embodiment of the bar 70 which is formed from two
different members 700, 701 which may be placed one on top of the other, before the
encapsulation materiat is ptaced thergin,

The first member 700, of thickness "e", equal to that desired for the encapsulations,
comprises the openings 600 ... B0BA which define the frames for receiving the encapsulation
material, and the second member 701 functions as an external reinforcement, and is provided with
openings 600B ... 808B enabling the encapsulation material (o be inserted. The cross section and
the positioning of the openings 600B ... 608B are such that when the two members 700, 701 are in
position relative to each other, the flat areas 600C ... 608C described with respect to figure 8A are
presenl

This structure in two parts assists the cleaning and the upkeep of the apparatus.

When the heater elemnents are provided in the bulk of the apparatus, they are disposed in
the first part 700 and / or in the second part 701, the second part 701 being more convenient for

recelving the heater elements, however, on account of its thickness being greater than the first
member. ' '

Figure 7 shows, in plan view, a preferred way of pulting the encapsulation material in
position when it is in a condition intermediate between the solid state and the liquid state at room
temperature at the moment when it is placed within the frame. For it to become liquid, it Is
necessary to raise its temperature, this being the case for exémple with certain epoxy resins which
polymerise at a temperature of 150° C after passing through a liquid phase at a 1emperature of
approximately 50° C,

Figure 8 is a sectional view along CC of figure 7 showing the distribution of the
encapsuletion matecial in a vertical plane, before it goes through the liquid phase.

The process illustrated in figures 7 and 8 enables optimisation of the spreading oul of the

-encapsulation material when it becomes liquid, so that it can spread oul as quickly as possible
~over the whole of the volume defined by the frame and the electronic assembly. In accordance

with the process illustrated in these figures 7 and 8, several drops 90, 91, 92, 83 of the
encapsuiation material in a semi liquid state are placed within the frame, so that the material wiil
spread out properly when it becomes liquid, before hardening.
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Thus, by way of example, in figure 7 the elecironic assembly 100 is formad by the
inlegrated circuit 100A and by six wire copductors 100B, C, D, E, F. G and is placed on the
support 1, with the wire conductors communicating additionally with the other face of the support
through the intermediary of the holes 100H, 1, J K, L, M. The wire conductors, as well as the holes,
are spaced apart in threes on Opposite sides of the integrated circull 100A, and the drops of
encapsulation material are preferably placed in the gap between two wire conductors, in such &
way that the encapsulation material can spread out well around the wires when it becomes liquid.
In this example, il is four drops of encapsulation material that are needed.

Preforably, the drops are of identical volume, such that the total volume of the drops used
will correspond to the final volume of the encapsulation material to be placed within the frame,

Figure 8 shows, in verical section along CC of figure 7, the distribution of the
ancapsulation malerial before # becomes liquid, when it is arranged as a number of drops. |t will
be understood that the proportions of the drawing are absolulely not o scaie since, for example,
for the prodixction of electronic circuits which are designed o be Incorporated inlo memo?y cands
or microcircuit cards, the electronic assembly formed by the memory or the microcircuits which are
incorporated in the chip has a thickness which is extremely small relative to the other dimensions.
In fact, it will be recalted, the chip may have a thickness of a few microns, compared with a length

‘and a-width of a few millimetres. By way of example, a chip designed to be incorporated in &

memory card or a microcircuit card may have its cross sectional area in the range from {en to
thirty square millimetres, which corresponds to sides of the order of 5 millimetres, and its thickness
may be as much as 100 to 500 microns, from which it follows that the total volume of the chipisof .

the order of 5 cubic millimetres, It follows that the thickness of the chip Is on average 50 times

smatler than its other dimensions, which would have been impossible to show in the drawing. The '
same applies to the dimensions of the frame forming the peripheral edge of the encapsulation
which, in such a case, may have dimensions paralief to the suppor of the o'rder of 7 millimelres
each, which corresponds fc an area of around 50 square millimetres, whereas its height or its
thickness must he ih the range from 150 to 700 microns, that is fo say thet it is on average 20
times smaller. '

The same applies to the diameters of the drops of the encapsulation material plaoed on
the electronic assembly 101 before they become liquid, since by way of example for an electronic
assembly of square cross section with sides of 4 millimetres, for example, for a thickness of 200

- microns that is to be encapsulated in a volume having a cross section of the order of 7 millimetres

square and a thickness of 350 microns, it is necessary to provide a volume of encapsulation
material of the order of 13 cubic millimetras which, if it is split into 4 drops of equal volume,
requires each of the drops {0 have a diameter of the order of 2 millimetiés, that Is fo say &

e AT

diameter five times greater than the overali thickness of the frame. [ =" 7 111G BEEN \
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Thus, in Figure 8, two of the drops 90, 91 are to be seen in the case where four drops are
provided.

Figures A, 8B, 6C, 8D show the importance which should be attached to the production of
the active parl of the frame, that is to say the part which defines the shape of the sides of the
encapsulation adjacent to the support.

The shape and the size of the frame assume their full importance whien the encapsulation
product Is in the liuid phase, since this is the moment when the final shape of the encapsulation is
defined.

Figure 9A shows in section along AA of figure 3 an arrangement where the depth of the

frame would be too big. In this figure, two opposite sides 82, 64 of the frame 6 formed in the bar '

70 are to be seen, In addition, the sides 62, 64 of the frame are formed between a lower edge TA
of the frame and its upper edge 78 opposite the edge 7A. The edge 7A is the one which will be
brought into contact with the support 1 of the electronic assembly during the phase of
encapsulation, In the exémple shown In this figure 9A, the depth or the thickness of the frame, that
is to say the distance between the angle which is common to the edge 78 and the sides 62, 64 of
the frame. and the plane passing trough the lower edge 7A is substantially greater than the depth
"o" which the encapsulation ought to have. il is observed that after putting the quaniity of
encapsulation material 900 which would enabie the desired volume to be obtained, on account of
the very small cross sectional area of the frame 8; the encapsulation material after it becomes
liquid rises up the sides 62, 64 of the frame by capillary action as far as the angle formed between
the upper edge 78 and the said sides, thus forming a concave meniscus. it follows that at the
centre of the frame the level of the encapsulation material is quite insufficient, which can lead as
shown in this figure 9A to incomplete encapsulation of the electronic assembly formed by the
integrated circuit 2 arid the connection wires which are not shown in this figure.

Figure 98 shows the case where the bar 70 in which is formed an opening 600 has @
thickness which is greater than the final thickness "e" that the encapsulation is 10 have and in
which the opening 800 is made in two parts, a first part 800A opening into the face 70A of the bar

" which wilt be brought into contact with the support, the said first parl 600A defining a {rame having

a thickness “e" and dimensions corresponding to those of the final encapsulation, and the second
part 600B having inclined wall_s, which (hus results in the opening flaring out towards the second
face 70B of the bar. The said inclined walls open out direclly into the first part 600A, in such a way

that the intersection between a wall of the first part G600A formmg the frame and the adjacent wall

of the second part 600B defines an obtuse angle: it can happen thal by capillary action, as shown
in this figure 8B, the encapsulation material 800 when i is in the liguid phase rises up alonp these
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| walis of the second part 6008 and that poor.encapsulation or parlial encapsutation is obtained for

the electronic assembiy formed by the inlegrated circuit 100A and the lead wires.

Figures 9C and 9D illustrate two variants which enable encapsulation 10 be obtained
without the disadvantages illustrated with respect 1o figures 9A and 9B.

In figure 8C, the arrangement shown is in fact that which has been described with respect
to figure & once the encapsulation material 800 has been placed therein and has become liquid.
The bar 70 in which is formed the frame defining the shape of the edge adjacent to the suppod 1
and its height, has an overall thickness which is considerably greater than the desired final

thickness for the encapsulation, so that it is necessary for the recess 600 to be made in at least i

two parts, & first pant 800A forming the frame and opening directly into a first face 70A of the bar
which is to be brought into contact with the suppor 1, and a second part 600B starting from the
first part and opening into a second face 70B of the bar 70 opposite {o the first face 70A. In
addition. it is necessary for the separalion between the walls of each of the two parts to be
pronounced and sufficiently clear for the encapsulation product 900 when it has become fiquid not
to tend 1o rise up along the walls of the second part. For this reason, in accordence with the
example illustrated by this variant, it is arranged that the frame 600A opens into the second part,
and ts connected to its walls, thfough the intermediary of a border 600C which extends in a plane
parallel to the first face 70A of the bar and forms a fiat area, as illustrated in figure 9C, or else
forms a downwards slope between its intersection with the sides of the frame and its intersection
with the walls of the second part 600B as shown in figure 9D, In this way, on account of the
existence of the phenomena of capillary action and surface tension, when the encapsulation
product is in the liquid condition, in no case can il spread onto the border 600C or the flal area, but
it will stabilise al the intersection belween the upper edge of the frame 600A and the border 600C
or the fiat area surrounding the said frame.

On account of the tolerances which may exist for the volume of encapsulation product
placed within the frame, it may happen that there will be either just the required quantily, or a lillle
too much of the product, or 2 quantity which is slightly insufficient. In the case where the quantily

_is slightly insufficient, the upper face of the encapsulation will take the shape of a concave

meniscus when the product is in the liquid phase, the said meniscus springing from the
intersection between the walls of the frame 600A and the border 800C or the flat area surrounding
the said frame, as is shown in figure 8C. On the other hand, if somewhat too much of the
encapsulatioh product 800 is placed within the frame 600A, then a convex meniscus will be

formed which also springs from the iniersection between the sides of the frame and the border

600C or the peripheral fiat area, as shown in figure 9D. it will be noted, however, that the volume
of encapsulation material can be controliad to within a few hundredths of & cubic milimetre, at the
time when & is put In place, so that the deformation due to the concavily or the convexily is
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negligible. In fact, a dosing error of a tenth of a cublc millimetre too much or too little coresponds
toa convexity or a concavity whose height or depth is of the order of 2 microns, which is negligible
compared to 350 microns which is the average value of the height of the encapsulation. Such &
convexity or concavily is practically invisible and of no conseguence. i must therefore be admitted
that the process of the invention enables perfect control of the shape and size of the
encapsulation.

In figures 9C and 9D are shown cases where the peripheral walls of the frame, defining the
shape of the encapsulation are perpendicular to the face 70A of the bar which is to be applied
against the support; so that an encapsulation produced using such an arvangement will have a
rectangular parajleleplped base, '

Figures 9E and 9F show respectively variants of figures 9C and 9D in which the said walls
of the frame, that is (o say the first part 600A of the recess, are slightly inclined, the cross sectional

. area at the base being greater than the cross sectional area where it opens into the second pert, in

order to facilitate the removal of the bar after hardening of the encapsuiation pfoducl.'

Lastly, it should be noted that the alternatives fliustraied by figures 9D end 9F are more
difficult to implement, since it should be recalled that the height "e" between the plane of the
support and the intersection between the walis of the frame 600A and the border 800C or the
peripheral flat area may be very small, of the order of 300 microns, and it follows that machining
an inclined border may pose particular manufacturing problems. In addition, very good results are
obtained 'by using the altematives ilustrated by figures 9C or 9E, without it necessarily being
required to alternpt to produce the altenatives of figures 8D and 8F. These possibilities have
simply belng mentioned to show the importance that there is for the opening of the frame opposite
to that which is to be brought into contact with the support 1 to be surrounded by a border whose

: shape and design are such that the encapsulation product when i is in the liquid phase is unable

to spread over this edging but stays propedy in the limits of the frame without rising up in such a
way as {0 leave part of the electronic assembly not encapsulaied.

_ Preferably, the encapsulation apparatus (bar, heater means) is completed by a device for
puiting in place the required volume of ancapsulation material.

In the caze of a bar with several frames, it is either arrangead that the frames are filled one
after the other, the device for putting in place moving relative to the bar, or that the devite can

- simultaneously fill all the frames of the same bar.

It will therefore also he understood from reading the foregding {hat it is important for the
implementation of the invention that the apparatus be positioned in such a way that the support is
disposed in a horizontal plane, with the electronic asssmbly above the supporl, since the
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spreading of the encapsulation 'prdduct is produced while it Is in & liquid condition by using the
phenomena of gravity and of capitiary action and by profiting from the surface tensions which can
occur at the surface of liquids in order to spread it out properly within the frame.

The invention s therefore especially advantageous, simple to implement and completely
solves the problems of the prior art, since it enables an encapsulation to be obtained in the desired

shape and size, the operation running absolutely no risk of damaging the electronic assembly that
it Is intended to encapsulate,
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1. A method of encapsulating on its support (1) with the use of a hardenable materiat (900)
an electronic assembly formed from an integrated circuit (2, 3, 4, 100 ... 108, 100A) and iis wires
(210 ... 215, 310 ... 315, 410 ... 415, 100B ... 100G) for contact with the exterior, which is carried
by a face of the said support (1), characterised in that it consists on one hand of positioning the
suppott (1) and the slectronic assetmbly in such a way that the said face of the support (1) carrying
the integrated circuil is disposed in a substantially horizontal plane, at a level higher than the other
planes of the support, the base of the encapsulation thus being formed on the support, of
positioning on the said face of the support, around the electronic assembly, & frame (8, 600A ...
608A) whose dimensions and shape correspond to the dimensions and shape of the outer edge of
the encapsulation adjacent to the said face of the support, the pefiphery of a first opening of the
frame being pressed flat on the support, the frame remaining accessible through its other opening
opposite {o the first 6pehing, and in that it consists on the other hand of putting into the frame,
through its accessible opening, the ne.cessary quantity of encapsulation material (900) to obtain
the final encapsulation, the said material being chosen among those which are capable of adopting

- & liquid state between the moment when they are put into the frame and before thelr hardening, 0

that, while it Is in the liquid state, the material spreads under gravily into the whole of the frame

. and adopls the shape of the interior edge of the frame by capillary action, the encapsulation thus

taking its final shape before hardening, and in thal the material is hardened, and in that the frame
is removed after hardening of the material. '

2. A method of encapsulation according to claim 1, characterised In that it consists of
depositing an encapsulation material {(200) in liquid form, the said material being chosen among
those \_fvhich present the characteristic of polymerising or hardening atl room temperature.

3. A method of encapsulation according to claim 1, characterised in that it consists of
depositing a liquid encapsulation material presenting the characteristic of being polymerisable or
hardenable by bringing it lo a defined temperature which Is higher than the tempersture at which it
was put in place, and implementing means for bringing the encapsulation material (900) to its

_ polymensauon or hardening termperature.

4. A method of encapsulation according to claim 1, characterised in that the encapsulation
material is viscous at the ambient temperature at which it is deposited and has the characieristic of
being able to polymerise following a rise in temperature, while passing through a liquid phase

~ between the ambienl temperature and the said polymerisation temperature, and in that it consists

of implementing means for raising the terperature of the said encépsulation material afier il has

been put in position within the frame.
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5. A method of encapsulation accon'iing 1o claim 3 or 4, characterised in that it consists of
depositing the encapsulation material (800) in st least two different positions within the frame, in
such a way as to assist it spreading over the electronic assembly when it reaches the liquid stats.

-
-

8. A method of encapsulation according to any one of the preceding claims, characterised
5  inthat the encapsulation materiat (800) Is chosen from among the epoxy resins.

7. Apparatus for performing the process according to any one of the claims 1 to 6,

characlerised in that it comprises a bar (7, 70) in which is formed at least one orifice (6, 600 ...

08) which opens into two of its opposed faces (7A, 78, 70A, 70B), the distance between the two

of whicﬁ corresponds 10 the thickness of the bar, a first one of the said faces (TA, 70A) being

10 érranged to come into contact with a support (1) for at least one e!ectrbnic assembly during the

encapsulation, in that the part at least of each orifice opening into the said first face (7A, 70A)

which Is to be brought into contact with the support forms a frame (6, 600A ... 08A) having its

peripherél wall (61, 62, 63, 64) opening on one hand into a first edge formed by the said first face

(A, 70A) and on the other hand into a second edge (800C), and in that the shape of the said

'15  peripheral wall defines the exterior shape of the wall of the encapsulation adjacent to the support

(1), and in that the height “e" of the frame, corresponding to the distance between the first (7A,

70A) and the second (78, B00C) edge, is equal to the desired thickness of the encapsulation, and

in that none of the points on the second edge is al 2 distance orthogorial to the first face (7A, 70A)

of the bar greater than the height "g" of the frame, and in that the dimensions of the frame are

20  such that It defines a volume gréater than that of an elactronic assembly to be encapsulated, and

in that the bar comprises as many orifices as the support comprises assemblies to be
simultaneously encapsulated. | |

8. Appsratus according to claim 7, characterised in that the thickness of the bar (7, 70)
_ corresponds to the desired thickness of the encapsulation, and in that the said second edge (600C)
25 s formed by the second face (7B, 70B) of the bar (7, 70) opposite to the first face (7A, 70A).

9, Apparatus according 1o claim 7, characterised in that the bar (7, 70) has an overall
thickness greater than the heith of the frame, s0 as fo give the bar sufficient strength when it is
pressed against the support (1) for the electronic assembly, and in that each orifice is in two parts,
a first part (600A ... 608A) forming a frame starting from the first face (7A, 70A) of the bar and '

30 terminating, within the thickness of the bar, in a border (600C ... 608C), defining the said second
edge and a second parl (B00B ... 608B) starting from the second edge (600C ... 608C) and

. opening into the secohd face (7B, 70B) of the bar, the second part having at every point 8 cross
sectional area greater than the cross sectional area of the first part, so as to facllitate putting the

encapsutation material in posntson through the opemng of the second part whic

35  second face of the bar. THIS SHEET HAS BEEN
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10. Apparatus according 1o ctaim 9, characterised in that the bar (7, 70) is formed from a
one piece block of material,

11. Apparatus according to claim 9, characterised in that the bar (7, 70) is formed In two

members (700, 701) which can be placed one on lop of the other, a first one of which (700} has &

& thickness corresponding to the desired thickness of the encapsulation, the said first member (700)

being provided with the first parls (B00A ... 608A) of orifices forming the frathes. ard a second
member (701) for reinforcement being provided with the second parts (8008 ... 608B) of orifices.

12. Apparatus according to one of the claims 7 to 11 characterised in that it comprises a

base plate (80) with a planar face (81), for receiving the face of ihe support (1) for at least one

10 electronic assembly opposile to the face which carres each assembly, so that when the bar (70) is

placed above the support (1), the support becomes clamped between the base plate and the bar,

in order for the encapsulation liquid to be unable to flow between the bar and the support, and in

that means (71, 72, 82, 83, 84, 85, 108, 110) are provided for properly positioning the base plate
refative to the bar, and the support (1) refative to the bar, respectively.

15 13. Apparatus according to claim 12, characterised in that the means for correctly
posttioning the base plate (80}, the support (1) and the bar (7, 70) are formed by pins (82, 83, 84
85) and complementary orifices (71, 72, 109, 110),

14. Apparatus according to any one of the claims 7 to 13, characteriged in that the bar is
_ formed by a thermally conductive material and comprises, contained In the bulk of the material,
20 heater elements (9) to snable hardening or polymerisation of the encapsulation material by heat.

15. Apparatus Jaocom!ing to one of claims 7 to 13, characterised in that the bar Is formed in
a thermally conductive material such as a matenial having a metal base, to enable hardening or
polymerisation of the encapsulation material at room temperature, or heat handening or
polymerisation by heatmg the bar, &t least, with the aid of a sultable source of heat.

25 18. Apparatus according to any one of claims 7 1o 13, characterised in that ithe bar (7, 70)
is formed in a heat insulating material, such as & ceramic, in order fo enable hardening or
polymerisation of the encapsulation malerial at ambient temperalure, or heat hardening or
polymerisation by direct exposmé of the encapsulation material to a suitable source of rediation.

17. Apparatus according to one of claims 14 to 16, characterised in that it comprises at

30 least one external source of radiation, placed in such a way that the encapsulation material
and / or the bar may be directly exposed thereto, in such a way that the encapsulation material is
brought to its hardening or polymerisatron temperature,
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18. An electronic assembly formed by an integrated cirouit (2, 3, 4, 100A, 100 ... 108) and
its wires for contact with the exterior, carried by a suppont (1), and encapsulated on the support by
implementation of a method according to one of claims 1 to 6.
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