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[57] ABSTRACT

Disclosed is a method for installing an electronic component
and its electrical connections on a support provided with a
cavity to house said component. A metallic layer is cut out
into zones on which there is deposited a layer of polyimide
which mechanically holds the said zones during the opera-
tions for the electrical connection of the electronic compo-
nent and for encapsulation and installation on the support.
This method avoids the use of a supporting film and of a
bonder to fix the metallic joints to the film, namely elements
that do not withstand high temperatures during encapsula-
tion.

19 Claims, 2 Drawing Sheets
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METHOD TO INSTALL AN ELECTRONIC
COMPONENT AND ITS ELECTRICAL
CONNECTIONS ON A SUPPORT, AND

PRODUCT OBTAINED THEREBY

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This is a continuation of application Ser. No. 07/855,086,

filed Mar. 20, 1992 now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention concerns a method to install an electrical
component and its contacts on a support, such as an iden-
tification or bank card; it also concerns the product obtained
by the implementation of this method.

2. Description of the Prior Art

Identification or identity cards are used in many fields,
especially in the field of bank cards or credit cards. However,
for a long time, apart from an identification number and the
bearer’s number, these cards have had only a magnetic
recording enabling identification by magnetic reading. For
many years now, these cards have been used for other
functions than for identifying the bearer and, especially, for
prepayment and protection against fraudulent activities. To
this end, the card has an active electronic component which
may consist of an electronic memory which may or may not
be associated with a microprocessor, thus enabling its use
especially for banking type applications.

Prior art cards, which have an electronic component are
manufactured in various ways. According to a first method,
a cavity is made in the thickness of the card to accommodate
the electronic component. According to another method,
known as “co-lamination”, thin layers of plastic material as
an epoxy material, polyethylene, polyvinylchloride etc. are
laminated around the component. During the implementa-
tion of these methods, various other operations are further
performed to connect the terminals of the electronic com-
ponent electrically with metallizations placed on the surface
of the card.

One method used to install the electronic component in
the cavity made in the card and to place metallizations on the
card as well as to make the connections between the termi-
nals of the card and the metallizations consists, as shown in
FIG. 1, in the use of a non-conductive film 1, made of an
epoxy material, for example. This film has, on one side, the
electronic component in the form of a chip (reference 2) and,
on the other side, metallized surfaces such as those marked
3. 4 and 5 separated from one another by spaces 6 and 7
without metallization. These metallized surfaces 3,4 and §
communicate with the other side of the film 1 by means of
holes 8, 9 and 10 through which the ends of the conducting
wires 11, 12 and 13 are connected with the comresponding
metallized surfaces by any known means such as a conduc-
tive bonder. The other end of each conducting wire is
connected to an output terminal 14, 18 or 16 of the chip 2.

These operations are then followed by the coating of the
chip 2 with resin and curing of the resin, by heat, to
encapsulate the chip. The chip can then be installed in the
cavity of the card and metallizations can be placed at the
edge of the cavity by simply fitting in the chip and bonding
the support film 1 to the card after it has been cut out to the
requisite dimensions.

The method which has just been briefly described above
has the following drawback: the film 1 and the bonder used
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to hold the metallizations 3, 4 and S cannot withstand
temperatures of more than than 150° C. The result thereof is
a considerable increase in the time needed to cure the resin
used to encapsulate the chip 2. This is costly, especially in
an automatic manufacturing line.

An object of the present invention, therefore, is to over-
come the above-mentioned drawbacks by the application of
a method for installing an electronic component and its

electrical connections on a support enabling higher curing
temperature for the coating resin, thus giving a shorter
curing time and, therefore, lower costs.

SUMMARY OF THE INVENTION

The invention relates to a method for installing an elec-
tronic component and its electrical connections 1n a support
having a cavity to house said component, said method
comprising the following operations:

(a) the depositing of a metallic layer on a working support

such as a wafer;

(b) the cutting up of this metallic layer into zones that are
electrically insulated from one another,

(¢) the depositing of a polyimide layer on one side of these
metallic zones,

(d) the laying, on one side of these metallic zones, of the
electronic component having output terminals,

(e) the electrical connection of the output terminals of the
electronic component to the metallic zones.

(f) the coating of the electrical component by a resin,

(g) the heating of the entire unit at a high temperature so
as to guickly obtain the hardening of the resin,

(h) the positioning of the set on the support, so that the
encapsulated electronic component 1s housed in the
cavity.

The invention also relates to a product, obtained by
implementing said method, which comprises a supporting
card provided with a cavity and an electronic component
placed in said cavity, wherein said electronic component is
placed directly on a metallic layer which is bonded to the

card and wherein this metallic layer is divided into zones,
each cormresponding to a contact.

In an alternative embodiment of the method, the product
obtained has an electronic component which is fixed to the
metallic layer by means of a polyimide layer.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention
will appear from the following description of a particular
embodiment, made with reference to the appended

drawings, of which:

FIG. 1 is a perspective view of a supporting film for an
electronic component and its electrical connections, imple-
menting a method according to the invention,

FIG. 2 is a perspective view of a memory card designed
to receive an electronic component,

FIG. 3 is a perspective view of an electronic component
placed on a metallic layer of the support, implementing the
method according to the invention,

FIG. 4 is a perspective view of another embodiment of the
invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 corresponds to the prior art and has been described
in the preamble. FIG. 2 shows a memory card 20 which has,
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in its middle, a cavity 21 in which an electronic component,
for example the chip 2 of FIG. 1, has to be housed. In the
prior art method, to install the chip in its housing, it is of
course necessary to present the film 1 upside down with
respect to the card 20, so that the chip 2 gets fitted into the
cavity 21.

According to the invention, the supporting film 1 1s
replaced by a layer 22 of a metal such as, for example,
copper or nickel. This layer will be a few tens of microns
thick, for example eighty microns thick. This metallic layer
22, deposited on a working support (not shown) is cut out
long the line shown by the segments 23 to 30 connected to
the center by a circular cut 31. This circular cut can be made
by any known means and. notably, by a chemical attacking
process such as etching or a mechanical process in using a
laser device.

These various segments 23 to 31 delineate metallic zones
such as those marked 32 and 33, which are electrically
separated so as to act as contacts. To ensure that these
different zones do not get separated from one another, a layer
34 of polyimide or silicone is deposited on their entire
surface. This deposit is made in liquid phase on the metal
and naturally adheres to the latter without modifying the
structure of the metal and of the metallic zones. Instead of
polyimide or silicone, it is possible to use epoxy resin
deposited at very high temperature. This polyimide layer is
about a few microns thick; for example it is three microns
thick. In FIG. 3. this polyimide layer is assumed to be
transparent.

In the next operation, an electronic component 33 is laid
down and bonded to the metallic layer 22. For this purpose,
two methods are possible: one method is to turn over the unit
of FIG. 3 so that the polyimide layer 34 is in contact with the
working support (FIG. 4). The other method is to remove the
polyimide layer at the position where the component 35 has
to be bonded by any known method, for example by
chemical etching with masking. In this second method, the
mask is designed to remove the polyimide layer, not only at
the position of the component 35 but also at the places 36
where the electrical connections between the component and
the metallic zones have to be made. When the zone of the
component has been cleared in the polyimide layer, the
component 35 is bonded to said zone by means of a bonder
which withstands high temperatures.

This operation for bonding the component 33 is followed
by an operation for the electrical connection of each of the
output terminals 35 of the chip 3S to a metallic zone 32 by
means of a conductive wire 38. The ends of each conducting
wire can be connected by any known means, for example by
bonding, using a conductive bonder.

At this stage in the method, the set comprising the
polyimide layer 34 and the metallic layer 22, carrying the
electrical component 35 and the electrical connections 38 is
ready for the encapsulation of the electrical component 35
ad the electrical connections by any known method, par-
ticularly molding in resin followed by the heating of the set
to harden the resin and obtain a compact block (not shown).
Owing the absence of a supporting film for the metallic layer
and of a holding bonder between this metallic layer and the
supporting film. namely elements that do not withstand
temperatures of over 150° C.. the set shown in each of the
FIGS. 3 and 4 can be heated to temperatures up to 300° C.,
thus considerably accelerating the process by which the
encapsulating resin is hardened. The result of this is a
simpler type of automatic manufacturing line and saving of
time and money.

10

15

20

25

30

35

45

50

395

65

4

When the encapsulating operation is over, the component/
metallic layer set is installed on the card 20 (FIG. 2) so that
the compact block containing the component 35 and its
electrical connections fit into the cavity 21 and so that the
metallic zones lie on the edges of the cavity where they are
fixed by any known methods, notably by boding. It will be
noted that these metallic zones lie directly on the edges of
the cavity 21 in the case of FIG. 4. but do so through the
polyimide layer 34 in the case of FIG. 3.

In the case of FIG. 4, since the polyimide layer 34 meets
the outer side of the metallic zones after being installed on
the card, this layer must be removed to clear the metallic
zones so that they fulfil their role of electrical contacts. This
removing process can be performed by any known method,
for example by chemical etching without masks or, again, by
a mechanical method such as polishing.

In the example of FIG. 2, there is also provision to remove
the polyimide burn which may be formed n the side of the
metallic zones opposite that of the polyimide layer. This
cleaning operation can be performed before or after the
component/metallic layer set is installed on the card. In this
cleaning operation, it should be seen to it that the underlying
polyimide layer 44 is not damaged.

During this operation to remove the polyimide layer or its
burrs on the opposite side, the polyimide in the spaces
between the metallic zones is also removed. so that said
zones appear in relief on the center of the support 20 and in
such a way that there may be communication holes between
the cavity 21 and the environment outside the card. To
prevent these holes, it is provided that the encapsulation
process will give a capsule with dimensions as close as
possible to those of the cavity. It may also be provided to let
the polyimide remain between the metallic zones: this means
that no chemical etching process should be used to remove
the polyimide but that, rather mechanical polishing should
be used.

In the case of the method corresponding to FIG. 3. the
polyimide layer 34 remains in position in the final device.
According to an alternative method. the polyimide layer
may be removed after the set is installed in the card but, in
this case, it must be noted that the mechanical strength of the
metallic zones is lower. To overcome this problem, it is
proposed to leave the polyimide joints in their position
between said zones and to replace the polyimide layer by a
layer of bonder which is used to fix the set to the card.

What is claimed is:

1. A method for installing an electronic component and
its, electrical connections in a support having a cavity to
house said component, said method comprising the follow-
ing operations:

(a) depositing of a metallic layer;

(b) cutting up of this metallic layer into zones that are

electrically insulated from one another.

(¢) depositing of a polyimide layer on one side of these
metallic zones,

(d) laying, on one side of these metallic zones, the
electronic component having output terminals,

(e) electrically connecting the output terminals of the
electronic component to the metallic zones,

(fy coating of the electrical component by a resin,
(g2) heating of the entire unit at a high temperature so as
to quickly obtain the hardening of the resin,

(h) positioning of the unit on the support, so that the
encapsulated electronic component is housed in the

cavity.



Re. 35,578

S

2. A method according to claim 1 wherein the electronic
component is laid on that side of the metallic layer which is
opposite the polyimide layer and wherein it comprises the
following additional operation:

the removal of the polyimide layer so as to clear the

metallic zones without damaging the polyimide joints
between the metallic zones.

3. A method according to claim 2, wherein the operation
for the removal of the polyimide is designed also to remove
the polyimide joints between the metallic zones.

4. A method according to claim 1, wherein the electronic
component is laid on the side of the polyimide layer and
wherein the operation for the electrical connection of the
output terminals of the electronic component is preceded by
an operation to remove the layer of polyimide at least at the
positions of the metallic zones designed to set up the
electrical connections.

5. A method according to claim 4, wherein the operation
to remove the polyimide layer also concerns the position
where the clectronic component has to be laid.

6. A method according to claim 4 or 5, wherein the
operation to install the unit on the support is preceded by an
operation to remove the polyimide layer without damaging
the polyimide joints between the metallic zZones.

7. A method for installing an electronic component and its
electrical connections in a support having a cavity to house
said component, said method comprising the following
operations:

(a) depositing of a metallic layer;

(b) cutting up of this metallic layer into zones that are

clectrically insulated from one another,

(c) depositing of a silicone and/or epoxy resin layer on
one side of these metallic zones,

(d) laying, on one side of these metallic zones, the
electronic component having output terminals,

(e) the electrically connecting the output terminals of the
electric component to the metallic zones,

(f) coating of the electrical component by a resin,

(g) heating of the entire unit at a high temperature so as
to quickly obtain the hardening of the resin,

(h) positioning of the unit on the support, so0 that the
encapsulated electronic component is housed in the
cavity.

8. A method for installing an electronic component in a

housing, comprising the steps of:

Jorming a conducting layer having a plurality of zones
electrically insulated from each other;

forming an insulating layer on a first side of the conduci-

ing layer, wherein the insulating layer is resistant to
relatively high temperature processing;

placing the electronic component on a second side of the
conducting layer opposite the first side;
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electrically connecting output terminals of the electronic
component to the zones of the conducting layer;

covering the electronic component with a resin; and

heating the resin to a relatively high temperature to
quickly harden it.
9. The method of claim 8, wherein the conducting layer is

formed from metal.
10. The method of claim 9, wherein the metal comprises

copper.
11. The method of claim 9, wherein the metal comprises

nickel.
12. The method of claim 8, wherein the insulating layer

comprises polyimide.
13. The method of claim 8, wherein the insulating layer
comprises silicone.
14, The method of claim &, wherein the insulating layer
comprises epoxy resin.
15. The method of claim 8, further comprising the step of:
placing the covered electronic component into a support
structure having a cavity therein for receiving the
covered electronic component.
16. The method of claim 15, wherein portions of the
conducting layer zones contact electrically conductive

structures in the support structure.
17. A method for installing an electronic component in a

housing, comprising the steps of:
forming a conducting layer having a plurality of zones
electrically insulated from each other;
forming an insulating layer on a first side of the conduct-
ing layer, wherein the insulating layer is resistant to
relatively high temperature processing;

placing the electronic component on the first side of the
conducting layer and separated therefrom by the insu-
lating layer;

electrically conducting output terminals of the electronic
componerit to the zones of the conducting layer;

covering the electronic component with a resin;, and

heating the resin to a relatively high temperature to

quickly harden it.

18. The method of claim 13, further comprising the step
of:

before said placing step, forming openings in the insu-

lating layer to expose portions of the conducting layer
zones therein suitable for making electrical connection
therewith.

19. The method of claim 8, wherein said step of forming
openings includes forming an opening in a central region
suitable for placement of the electrical component, and
wherein said placing step includes placing the electrical
component into the central region opening.
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