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METHOD FOR FIXING AN ELECTRONIC

COMPONENT AND ITS CONTACTS TO A
SUPPORT

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 ta a continuation of application Ser. No. 07/912,867,
filed Jul. 13, 1992, abandoned.

FIELD OF THE INVENTION

The invention concerns a method to position and fix an
electronic component and its contacts on a support, such as
an identification or identity card or a bank card, so that the
electronic component is housed in the cavity and so that its
contacts are fixed to the card.

DESCRIPTION OF THE PRIOR ART

Identification cards are used in many fields, especially in
that of bank cards or credit cards. For a long time apart from
an identification number and the bearer’s number, these
cards had only a magnetic recording, enabling him to be
identified 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 elec-
tronic memory which may or may not be associated with a
microprocessor, thus enabling its use notably for banking
type applications.

Credit cards made with this technology, 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 house the electronic component. According to
another method, known as “colamination”, thin layers of
plastic material, such as an epoxy material, polyethylene,
polyvinyl chloride etc. are ]aminated around the component.
During the implementation of these methods, various other
operations are further performed 1o connect the terminals of
the electronic component, electrically, with metallizations
placed on the surface of the card.

One of the methods used to install the electronic compo-
nent i1n the cavity made in the card and to place the
metallizations on the card, as well as to make the connec-
tions between the terminals of the card and the metalliza-
tions 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, metal-
lized 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 get connected with the corresponding metallized surfaces
by any known means, such as a conductive bonder, The
other end of each conducting wire 1s connected to an output
terminal 14, 15 or 16 of the chip 2.

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

According to a method of this type, the electrical contacts
and the chip or electrical component are first positioned on
the film. Then, the electrical connection is made between the
output terminals of the chip and the electrical contacts
previously deposited on the film. After encapsulation, the set
is 1nstalled on the card by bonding the encapsulated chip at
the bottom of the cavity provided for this purpose, while the
film is bonded to the edges of the cavity in such a way that
the electnical contacts are accessible on the outside of the
card.

This method has the drawback of necessitating a great
many handling operations, notably to get the chip carried by
the supporting film, then connected to the edges of the
cavity, then encapsulated and finally positioned in the cavity.
Furthermore, the encapsulating operation is very lengthy, for
it 18 not possible to heat the resin beyond 150° C., the film
and the bonder of the contacts would not stand up to a higher
temperature.

The purpose of the present invention, therefore, is to
implement a method which is designed to fix an electronic
component and its contacts to a support such as an identity
card, a method which does not have the drawbacks of prior
art methods.

SUMMARY OF THE INVENTION

The 1nvention, therefore, relates to a method to fix an
electronic component and its contacts on a support, said
support comprising a cavity to house said component, said
method comprising the following operations:

(a) the positioming of an electronic component in the
cavity, so that the output terminals of the component are
accessible through the opening of the cavity;

(b) the positioning of the electrical contacts on a support-
ing film, according to a pattern appropriate to the geometry
of the output terminals of the electronic component;

(c) the positioning of the electrical contacts on the support
by means of the supporting film;

(d) the simultaneous electrical connection of said electri-
cal contacts to the output terminals of the electronic com-
ponent.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 shows a perspective view of an electronic com-
ponent and its connections arranged on a supporting film
according to the prior art;

FIG. 2 is a perspective view showing the electronic
component on the support before it is electrically connected,
according to the invention, with the external electrical
contacts,

FIG. 3 is a perspective view of another arrangement of the
support of the contacts which can be used according to the
method of the invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1, which corresponds to a prior art method, has been
described in the introduction. According to this method, first
of all, the set comprising the electronic component and the
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electrical contacts is prepared on a separate support and then
this set is assembled on the card. The invention is based on
an entirely different approach so as to avoid, firstly, the
operation in which the chip is electrnically connected to the
electrical contacts of the supporting film and, secondly, the

encapsulation operation once the chip is on the supporting
film.

This new method consists, first of all, in fixing the
encapsulated or non-encapsulated chip in the cavity of the
card so that its output terminals are flush with the level of the
opening of the cavity. This operation is followed by a
bonding of the contacts to the card and, simultaneously, by
their electrical connection to the output terminals of the chip.

FIG. 2 shows the card 20 comprising a cavity 21, the
lower part of which is closed by the bottom of the card,
while the upper part is open to enable the installation of an
electronic component in the form of a chip 22. This chip 22
essentially consists of a silicon pad in which and on which
a complex electronic circuit has been made in the form of
integrated circuits. This complex electronic circuit has out-
put terminals 23 to 26 which have been arranged so that they
appear on the opening side of the cavity. Usually, to protect
the chip and the output terminals, the set is coated with resin
which lets the output terminals go beyond it. This resin 1§
hardened by heating to a temperature of about 300° C. The
chip 22 is housed in the cavity 21 and bonded to the base by
any known method enabling precise positioning with respect
to the card so that the output terminals 23 to 26 have precise
posilions in space, with a precision, for example, in the
range of one hundred microns. This is a purely mechanical
operation which raises no difficulties whatsoever in the
present state of the art.

When the chip 22 is positioned in the cavity, the contacts
are positioned on the card 20 and eclectrically connected to
the output terminals 23 to 26. For this purpose, it is planned
that contacts 27 to 30 will be deposited on a film 31 in an
appropriate pattern. The contacts 27 to 3¢ are then trans-
ferred from the film 31 to the card 20 by bonding, pressing
and heating. During this transfer operation, called tape
automatic bonding, the contacts 27 to 30 get soldered,
respectively, to the output terminals 23 to 26. Furthermore,
when the pressing stops and the card is separated from the
film 31, this film get detached from the contacts 27 to 30
which, for their part, remain bonded to the card 20.

As an alternative to the method, it is proposed (F1G. 3) 1o
deposit on the card 20, not only the contacts 27 to 30, but
also a cut-out part of the film 31. According to this alierna-
tive, the contacts 27 to 30 are deposited on the upper face on
the film 31, and not on the lower face as shown in FIG. 2.
To make it possible to set up the electrical connection with
the output terminals 23 to 26, each contact 27 10 30
communicates with the lower face of the film through a hole
32 to 35 which is suitably placed with respect to the position
of the associated output terminal. The film, or more precisely
that part of the film which carries the contacts 27 10 30, is
then bonded to the card 20 while the output terminals 23 1o
30 are respectively soldered to the contacts 27 to 30 by
means of the corresponding holes 32 to 35.

The contacts 27 to 30 can have various shapes which vary
according to the geometry and arrangement of the output
terminals 23 to 26 of the chip.

Moreover, the point of connection between the contact
and the output terminal may also have various shapes. It may
be a connection between two surfaces as is the case in FIG.
2. or a connection between a point and a surface or, again,
between two points, as is the case in FIG. 3. There may also
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be a wire-to-wire connection if the contacts 27 to 30 are
extended by conductors of small width, with their ends
soldered to the output terminal of the electronic component.

What 1s claimed 1s:

1. A method to fix an electronic component and its
external contacts on a support, said support comprising a
cavity to house said component, said method comprising the
following operations:

(a) positioning the electronic component (22) in the cavity
(21), so that output terminals (23—26) of the component
are accessible through the opening of the cavity;

(b) positioning the external electrical contacts (27-30) on
a supporting film (31), according to a pattern appro-
priate to the geometry of the outpul termunals of the
electronic component,

(c) positioning the electrical contacts on the support (20)
by means of the supporting film (31);

(d) simultaneously electrically connecting said electrical
contacts (27-30) to the output terminals (23-26) of the
electronic component (22);

wherein prior 10 the first positioning step (a), the electronic
component is coated with resin which allows the output
terminals (23-26) to extend through said protective resin
coating whereby the surface of the component is protected.
2. A method according to claim 1, wherein said resin 18 a

heat setable resin and 1s hardened by heating to a tempera-
ture of about 300° C.
3. A method of attaching an electronic component having

output terminals to a supporting structure having an upper
surface and a cavity opening upon the upper surface,
comprising the steps of:
coating the electronic component with resin, wherein the
output terminals remain uncovered;

positioning the electronic component in the cavity with the
output terminals exposed in the cavity, and with the
output terminals approximately coplanar with the
upper surface;

positioning external electrical contacts on a supporting
film in a pattern corresponding to the locations of the
electronic component output terminals;

positioning the supporting film on the upper surface so
that the external electrical contacts contact the elec-
tronic component output terminals; and

simultaneously bonding the external contacts to the elec-

tronic component output lerminals.

4. The method of claim 3, further comprising the step of,
after said bonding step, removing the supporting film.

5. The method of claim 3, wheretn the external contacts
are positioned on the supporting film on a side opposite a
side attached to the upper surface, and wherein electrical
contact Is made between the output terminals and the
electrical contacts through openings in the supporting film,
whereby the supporting film remains as part of a composite
structure wilth the supporting structure.

6. A method of connecting external electrical contacts for
a package with an electronic component carried internally
thereof, comprising the steps of:

positioning the electronic component in a cavity of a

supporting structure so that oulpu!l terminals of the

electronic component are exposed and approximately
coplanar with an upper surface of the package;

forming conductive leads on a surface of a supporting
film;
positioning the supporting film so that the external con-

tacts make electrical contact with the output terminals;
and
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bonding the external contacts to the outpul terminals 1o Q. The method of claim 6, wherein the external contacts
form external package contacts. are positioned on the supporting film on a side opposite a
7. The method of claim 6, further comprising the step of side attached o the supporting structure, and wherein
removing the supporting film so as to leave the external electrical contact Is made between the output terminals and
contaclts behind. 5 the electrical contacts through openings in the supporting
8. The method of claim 6, further comprising the step of, film, whereby the supporting film remains as part of a

before positioning the electronic component in the cavity, composile structure with the supporting structure.

coating the electronic component with resin so as to leave
the output terminals exposed. ¥ k% k%
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