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CLAIMS

1. Process for the production of an electronic card formed by:

- an external connector (2; 50; 50a) comprising an insulating support
(4; 4a) that defines an outside face and an inside face opposite one another
and a plurality of external metal contact pads, which are arrahged on the
outside face (6) of this insulating support; |

- a card body (22; 22a) having a cavity (26; 26a) for said extemnal
connector;

- an electronic unit and/or an antenna in rated in the card body
and electrically connected to or having a pl;xfality of internal metal pads
(34a, 34b, 34c) arranged under said cavity; /

/

wherein this process comprise;,s'/'a step of machining individual
cavities (38a, 38b, 38c) in said card -body until the internal metal pads are
reached or until metal parts (36_3',. 36b, 36¢) arranged on these internal
metal pads and in electrical cont'élct therewith are reached, and these metal
parts or the internal metal pgds can be partially machined;

wherein this prqduction process is characterised in that said
individual cavities hayé a cross-section in which at least one dimension is
greater than 0.5 mm (500um) and by the following steps:

- forming 'séid external connector with a plurality of metal projections
(18a, 18b, 1_8'6) located on the side of said inside face (8) of said insulating
support and respectively connected electrically to at least one subassembly
of said_.-p'[urality of external metal contact pads and/or to contact pads linked
to a,4econd electronic unit (14), which is arranged on the inside face of the

insulating support and intended to be located in said cavity, wherein these

/metal projections are arranged in order to respectively face said individual

‘—eavities-during-the-placement-of the external-connector-in-said-cavity-and-
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configured to be capable of being inserted into these individual cavities in

order to fill them at least for the most part; ”

/

- subsequent to said forming of said extermal connector and sé’id
machining of individual cavities in the card body, placing this e {arnal
connector in the cavity of the card body, with said metal projections’inserted
into the respective individual cavities, and the initial voluryé of each
projection is provided such that, once the connector is in plagze/; in its cavity,

the volume of this projection is substantially equal to 0;/smaller than the
/

.-""
4

- supplying energy at least partially to the metal projections to
perform soldering at least on the side of said intef/nal metal pads and form
7]

volume of the corresponding individual cavity;

soldered contacts between these and the I_{e‘ktemal connector, wherein
electrical junctions are thus obtained betwe f said interal metal pads and
said at least one subassembly of the pluraé of external metal contact pads
and/or said contact pads linked to said séoond electronic unit.

2. Production process agctording to claim 1, characterised in that
said individual cavities are circular and have a diameter larger than 0.5 mm
(500 pm). /

3. Production gécess according to claim 1 or 2, characterised in
that a plurality of interrpéziiate contact pads (12a, 12c) are arranged on said
inside face of said e;)(ternal connector and electrically connected to said at
least one subass_er’ﬁbly of said plurality of external contact pads and/or to
said contact gads linked to said second electronic unit, wherein these
intermediate /contact pads are respectively located under said metal
projectiong, and in that these metal projections are formed by a solder
materig!f/which subsequent to said supply of energy forms a solder joint
(46{9{ { 46c) between each of said internal pads and a corresponding

intermediate contact pad of said intermediate contact pads.

/

4. Production process according to claim 1 or 2, characterised in

-that said-insulating-support-(4a)-has-a plurality-of apertures (52a,-52b, 52¢c)-

./I
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between its outside face and its inside face, wherein the apertures of this
plurality of apertures are respectively closed (10a, 10b, 10c) by the extern
pads of said at least one subassembly of said plurality of external métal
contact pads on the side of the outside face of the insulating supporyg that
said apertures are at least partially filled by respective metal parts (54a,
54b, 54c); and in that with the respective metal projections (1/88, 18b, 18c)
that surmount them or extend them and after the supply gf/energy that is
supplied to the respective metal projections and also to’/the metal parts,
these metal parts form metal connecting bridges (Gg_a",/62b, 62c) between
the rear surfaces of the respective extemal pad_s”énd the corresponding
intemal pads, wherein these metal connectingf'i)ﬁdges each comprise a
solder joint on the side of the rear surface of ;P(e corresponding external pad
that assures a soldered contact to the Iattg,r-.’/

5.  Production process acco__rdihg to claim 4, characterised in that
said apertures are circular and havé a diameter larger than 0.5 mm (500
pm).

6. Production procgss according to claim 5, characterised in that
each of said metal conngcfi/ng bridges is formed substantially by a solder
material that is melted by said supply of energy in order to form the same
single solder joint (623 62b, 62c) between an internal pad and the rear

surface of the corpééponding external pad.

7. F}l‘aduction process according to claim 3, characterised in that
said solder,..r'ﬁfaterial forming said metal projections is deposited on the side
of the rear face of said insulating support using a thick film screen-printing
process.

8. Production process according to claim 4, characterised in that

/said solder material forming said metal projections is deposited on the side

of the rear face of said insulating support by a nozzle or needle that
receives the solder material from a metering device allowing the quantity of

solder-material-to-be-controlled-precisely.——— =
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9. Production process according to claim 6, characterised in that
an adhesive film (20) is deposited on the inside face (8) of said insulating"
support, wherein this adhesive film is provided to glue the external
connector to the base of said cavity after being applied to the latter, and this
adhesive film is arranged on a non-stick sheet, which is located on the other
side of said inside face after deposition of the adhesive film, wherein this
film and the non-stick sheet have apertures traversing bot_h‘;f and in that
these apertures are filled with solder material, and th:‘Pz/n-stick sheet is
then removed to obtain said metal projections, which exit from the
respective apertures of said adhesive film. y

10.  Production process according to claimh 6, characterised in that
said metal projections are preformed and place_;i/ on the side of the rear face
of said insulating support by an automatic in§jséllation-

11.  Production process accordingj)(to claim 3, characterised in that
said solder material forming said metal projections is applied in paste form
and is then hardened before placement of the external connector in said
cavity. '

12.  Production process according to claim 4, characterised in that
said solder material forming said metal projections is applied in paste form
and is then hardened bgfbre placement of the external connector in said

J

cavity. /

13. Prodgc‘iﬁon process according to claim 1 or 2, characterised in
that the initial di_,r-fiénsions provided for said metal projections are such that,
subsequent to"ihe placement of the external connector in said cavity, these
projections for the most part fill the respective individual cavities (38a, 38b,
38c).

' 14. Production process according to claim 1 or 2, characterised in

thét it is provided to deposit an adhesive film (20) on the inside face of said

insulating -suppeort;-wherein-this-adhesive-film-serves-to-glue-the-externat—
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connector to the base of said cavity and has apertures, from which said
metal projections exit.

15.  Production process according to claim 1 or 2, characterised/in
that said supply of energy is achieved in a substantially localised manrier in
the respective regions of said metal projections through said plurélity of
external metal contact pads. '

16. External connector for the production of an _eléctronic card
using the process of claim 1, comprising an insulating sypport (4; 4a) that
defines an outside face and an inside face opposite /one another and a

plurality of extermal metal contact pads, which are arranged on said outside

face (6) of this insulating support;

7

characterised in that it additionally col(prises a plurality of metal
projections (18a, 18b, 18c) located on the xsfc/i/e of said inside face (8) of the
insulating support and respectively connected electrically to at least one
subassembly of said plurality of ext‘érnal metal contact pads and/or to
contact pads linked to an elec:trqrﬂé unit (14), which is arranged on the
inside face of the insulating sqpfﬁort, wherein these metal projections are
intended to be inserted into i_nc"i"ividual cavities of the body of said electronic
card, and metal contact pa‘ds linked to an electronic unit inside said card
body and/or an antenna’ incorporated in this card body are located at the
bottom of said cavities and in that these metal projections are configured to
be capable of bei__n'g inserted, during placement of this external connector,
into a cavity of_,s"éid card body, in said individual cavities located at the base
of this cavity, in order to fill them at least for the most part.

17 External connector according to claim 16, characterised in that
a plq_ra'iity of intermediate contact pads (12a, 12c) are arranged on said
inside face of the external connector and respectively connected to said at

f_,lé'ést one subassembly of said plurality of external metal contact pads

and/or to said contact pads linked to said electronic unit, wherein these

30

intermediate— contact—pads—are—respectively—located—under—said—metal—
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projections, and in that these metal projections are formed by a spl{er
material.

18. External connector according to claim 16, charac;gﬁéed in that

said insulating support (4a) has a plurality of apertures;__,(-sﬁéa, 52b, 52c)

5 between its outside face and its inside face, wherein ’t/hé" apertures of this

plurality of apertures are respectively closed by the gxt'érnal pads (10a, 10b,

10c) of said at least one subassembly of said, p’ilurality of extemal metal

contact pads on the side of the outside face gf"'the insulating support, in that

said apertures are at least partially ﬁllepl"‘ﬂy respective metal parts (54a,

10 54b, 54c), which are respectively IJ,.e’r'c’tended or surmounted by metal
projections of the plurality of meta},p’f;njections.

19. External conneqtei{ according to claim 18, characterised in that
said apertures have a croSs-section, in which at least one dimension is
i
larger than 0.5 mm (500"um).

156 20. External connector according to claim 18 or 19, characterised
in that said metal parts and the corresponding metal projections are
substantially formed from solder material.

21 External connector according to one of claims 16 to 19,
cha}acterised in that it comprises an adhesive film (20) on the inside face of

20 - said insulating support, wherein this adhesive film has apertures, from which
/" said metal projections exit.
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CLAIMS

1. Process for the production of an electronic card formed by:

- an external connector (2; 50; 50a) comprising an insulating support
(4; 4a) that defines an outside face and an inside face opposite one another
and a plurality of external metal contact pads, which are arranged on the

outside face (6) of this insulating support;

-a card body (22; 22a) having a cavity (26; 26a) for said external

connector,

- an electronic unit and/or an antenna incofporated in the card body
and electrically connected to or having a plurality of internal metal pads

(34a, 34b, 34c) arranged under said cavity;

wherein this process comprises a step of machining individual
cavities (38a, 38b, 38c) in said card body until the internal metal pads are
reached or until metal parts (36a, 36b, 36¢) arranged on these internal
metal pads and in electrical contact therewith are reached, and these metal

parts or the internal metal pads can be partially machined;

wherein this production process is characterised in that said
individual cavities have a cross-section in which at least one dimension is

greater than 0.5 mm (500um) and by the following steps:

- forming said external connector with a plurality of metal projections
(18a, 18b, 18c) located on the side of said inside face (8) of said insulating
support and respectively connected electrically to at least one subassembly
of said plurality of external metal contact pads and/or to contact pads linked
to a second electronic unit (14), which is arranged on the inside face of the
insulating support and intended to be located in said cavity, wherein these
metal projections are arranged in order to respectively face said individual

cavities during the placement of the external connector in said cavity and
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configured to be capable of being inserted into these individual cavities in

order to fill them at least for the most part;

- subsequent to said forming of said external connector and said
machining of individual cavities in the card body, placing this external
connector in the cavity of the card body, with said metal projections inserted
into the respective individual cavities, and the initial volume of each
projection is provided such that, once the connector is in place in its cavity,
the volume of this projection is substantially equal to or smaller than the

volume of the corresponding individual cavity;

- supplying energy at least partially to the metal projections to
perform soldering at least on the side of said internal metal pads and form
soldered contacts between these and the external connector, wherein
electrical junctions are thus obtained between said internal metal pads and
said at least one subassembly of the plurality of external metal contact pads

and/or said contact pads linked to said second electronic unit.

2.  Production process according to claim 1, characterised in that
said individual cavities are circular and have a diameter larger than 0.5 mm
(500 pm).

3.  Production process according to claim 1 or 2, characterised in
that a plurality of intermediate contact pads (12a, 12c) are arranged on said
inside face of said external connector and electrically connected to said at
least one subassembly of said plurality of external contact pads and/or to
said contact pads linked to said second electronic unit, wherein these
intermediate contact pads are respectively located under said metal
projections, and in that these metal projections are formed by a soider
material, which subsequent to said supply of energy forms a solder joint
(46a, 46¢c) between each of said internal pads and a corresponding

intermediate contact pad of said intermediate contact pads.

4.  Production process according to claim 1 or 2, characterised in

that said insulating support (4a) has a plurality of apertures (52a, 52b, 52c)
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between its outside face and its inside face, wherein the apertures of this
plurality of apertures are respectively closed (10a, 10b, 10c) by the external
pads of said at least one subassembly of said plurality of external metal
contact pads on the side of the outside face of the insulating support; in that
said apertures are at least partially filled by respective metal parts (54a,
94b, 54c); and in that with the respective metal projections (18a, 18b, 18c)
that surmount them or extend them and after the supply of energy that is
supplied to the respective metal projectioﬁs and also to the metal parts,
these metal parts form metal connecting bridges (62a, 62b, 62c) between
the rear surfaces of the respective external pads and the corresponding
internal pads, wherein these metal connecting bridges each comprise a
solder joint on the side of the rear surface of the corresponding external pad

that assures a soldered contact to the latter.

5.  Production process according to claim 4, characterised in that
said apertures are circular and have a diameter larger than 0.5 mm (500
pm).

6. Production process according to claim 5, characterised in that
each of said metal connecting bridges is formed substantially by a solder
material that is melted by said supply of energy in order to form the same
single solder joint (62a, 62b, 62c) between an internal pad and the rear

surface of the corresponding external pad.

7. Production process according to claim 3, characterised in that
said solder material forming said metal projections is deposited on the side
of the rear face of said insulating support using a thick film screen-printing

process.

8.  Production process according to claim 4, characterised in that
said solder material forming said metal projections is deposited on the side
of the rear face of said insulating support by a nozzle or needle that
receives the solder material from a metering device allowing the quantity of

solder material to be controlled precisely.
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9. Production process according to claim 6, characterised in that
an adhesive film (20) is deposited on the inside face (8) of said insulating
support, wherein this adhesive film is provided to glue the external
connector to the base of said cavity after being applied to the latter, and this
adhesive film is arranged on a non-stick sheet, which is located on the other
side of said inside face after deposition of the adhesive film, wherein this
film and the non-stick sheet have apertures traversing both; and in that
these apertures are filled with solder material, and the non-stick sheet is
then removed to obtain said metal projections, which exit from the

respective apertures of said adhesive film.

10.  Production process according to claim 6, characterised in that
said metal projections are preformed and placed on the side of the rear face

of said insulating support by an automatic installation.

11.  Production process according to claim 3, characterised in that
said solder material forming said metal projections is applied in paste form
and is then hardened before placement of the external connector in said

cavity.

12.  Production process according to claim 4, characterised in that
said solder material forming said metal projections is applied in paste form
and is then hardened before placement of the external connector in said

cavity.

13.  Production process according to claim 1 or 2, characterised in
that the initial dimensions provided for said metal projections are such that,
subsequent to the placement of the external connector in said cavity, these
projections for the most part fill the respective individuai cavities (38a, 38b,
38c).

14.  Production process according to claim 1 or 2, characterised in
that it is provided to deposit an adhesive film (20) on the inside face of said

insulating support, wherein this adhesive film serves to glue the external
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connector to the base of said cavity and has apertures, from which said

metal projections exit.

156.  Production process according to claim 1 or 2, characterised in
that said supply of energy is achieved in a substantially localised manner in
the respective regions of said metal projections through said plurality of

external metal contact pads.

16. External connector for the production of an electronic card
using the process of claim 1, comprising an insulating support (4; 4a) that
defines an outside face and an inside face opposite one another and a
plurality of external metal contact pads, which are arranged on said outside

face (6) of this insulating support;

characterised in that it additionally comprises a plurality of metal
projections (18a, 18b, 18c) located on the side of said inside face (8) of the
insulating support and respectively connected electrically to at least one
subassembly of said plurality of external metal contact pads and/or to
contact pads linked to an electronic unit (14), which is arranged on the
inside face of the insulating support, wherein these metal projections are
intended to be inserted into individual cavities of the body of said electronic
card, and metal contact pads linked to an electronic unit inside said card
body and/or an antenna incorporated in this card body are located at the
bottom of said cavities and in that these metal projections are configured to
be capable of being inserted, during placement of this external connector,
into a cavity of said card body, in said individual cavities located at the base

of this cavity in order to fill them at least for the most part.

17.  External connector according to claim 16, characterised in that
a plurality of intermediate contact pads (12a, 12c) are arranged on said
inside face of the external connector and respectively connected to said at
least one subassembly of said plurality of external metal contact pads
and/or to said contact pads linked to said electronic unit, wherein these

intermediate contact pads are respectively located under said metal
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projections, and in that these metal projections are formed by a solder

material.

18.  External connector according to claim 16, characterised in that
said insulating support (4a) has a plurality of apertures (52a, 52b, 52c)
between its outside face and its inside face, wherein the apertures of this
plurality of apertures are respectively closed by the external pads (10a, 10b,
10c) of said at least one subassembly of said plurality of external metal
contact pads on the side of the outside face of the insulating support, in that
said apertures are at least partially filled by respective metal parts (54a,
94b, 54c), which are respectively extended or surmounted by metal

projections of the plurality of metal projections.

19.  External connector according to claim 18, characterised in that
said apertures have a cross-section, in which at least one dimension is

larger than 0.5 mm (500 um).

20. External connector according to claim 18 or 19, characterised
in that said metal parts and the corresponding metal projections are

substantially formed from solder material.

21. External connector according to one of claims 16 to 19,
characterised in that it comprises an adhesive film (20) on the inside face of
said insulating support, wherein this adhesive film has apertures, from which

said metal projections exit.



