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Electronic card for electromagnetic data exchange and a process for manu-
facturing such a card   5                                      Description
The invention relates to an electronic card for electromagnetic data
exchange,      the electronic card having an electronic circuit, which is
contained in a housing,      as well as process for manufacturing such a
card.  



Electronic cards with an implemented electronic circuit are already known
and are 10  used, for example, as telephone cards, as credit cards with an
integrated tele-      phone card function, etc. In these cases, the
electronic circuit is contained in an      hermetically-encapsulated casing
and is placed upon a supporting element of the      electronic card. The
disadvantage of this procedure is that it can be carried out      only at
rather high costs, since the encapsulating of the microchip is difficult to
15  carry out, due to the temperature sensitivity of its electronic
components.        Nowadays such electronic cards are used not only for the
above-mentioned func-      tions, but they are also used as so-called
transponder cards, such as electronic 



cards for a radio-frequency identification system for tracing luggage, for
example.      Here the electronic circuit consists of an antenna element
and an evaluation unit 20  connected to the antenna element via thin wires.
Due to its spatial extension,       such an electronic circuit can no
longer be encapsulated by a simple plastics in-       jection moulding
process - like a microchip for example -, since the wires connect-
ing the antenna element and the evaluating unit of the electronic circuit
would be       damaged due to the pressure resulting from the injection
moulding process. 25  Therefore, at present the electronic circuit has to
be sealed via a laminating     



-2 -       process, carried out at a temperature of 130[err] for 20 to 30
minutes. The disadvan-      tage of using such a procedure is that the
necessary working temperature for the      electronic card circuit
generally reaches the limits of technological feasibility, so      that
during the present production of such an electronic cards a high failure
rate 5  is expected.  



It must be clarified that the above-mentioned cards are cards which are
neither      electronic cards such as are used with personal computers for
example, nor elec-      tronic cards whose casing already constitutes the
final casing for the electronic      card.   10  It is the object of the
invention to develop a housing for an electronic circuit of an
electronic card, which is easy to produce and which yields a proper
protection for      the electronic circuit contained within.   



This object is achieved according to the invention in that the housing is
provided      with a bottom element and a top element, in that the
electronic circuit is contained 15  between the inner surfaces of these two
elements, that at least one of the bottom      element and the top element
is provided with at least one recess, into which the      electronic
circuit is inserted, that the shape of the recess corresponds to the outer
shape of the electronic circuit, that the electronic circuit is at least
partially cov-      ered by the top element, and that the housing is
encased by a sheating made of 20  plastics.        A housing for the
electronic circuit of an electronic card is created in an advanta-
geous manner by the procedures according to the invention and this housing
can 



be produced via a simple plastics injection moulding process in a
convenient way.      The recesses according to the invention, provided at
least within the bottom ele- 25  ment of the housing, make it
advantageously possible to incorporate even spa-       tially extended
electronic circuits, which are contained within the housing, safe         



-3-       and protected form outer temperatures, after the top element has
been placed      upon the bottom element and the two elements have been
connected, if required.      Subsequently, in order to produce the actual
electronic card, the housing accord-      ing to the invention can be
placed, together with the electronic circuit protected  5  from mechanical
and/or thermal influences, into a plastics injection moulding ma-
chine and the injection moulding process can then be carried out.        An
advantageous further development of the invention provides that at least
one      of the bottom element and the top element of the housing according
to the inven- 



tion are provided with at least two spatially separate recesses for
receiving two 10  separate components of the electronic circuit, whereby
these two recesses are      connected via at least one recess for receiving
wires connecting the two above-      mentioned components. Such a design
has the advantage that in this way even      electronic circuits consisting
of several spatially separate components can be      contained in a
convenient manner within the housing according to the invention, 15
protected from mechanical and/or thermal influences.        Another
advantageous development of the invention provides that one of the two
recesses provided serves to receive an antenna element and the other recess
serves to receive an evaluation unit of the electronic circuit. This design
is par- 



ticularly suitable for an electronic card that is to be used as a
radio-frequency 20  identification system.        In an advantageous
further development of the invention, the housing is made of      an
elastic material. Thus a flexible construction of the electronic card is
obtained      in a convenient manner.        Further advantageous
developments of the invention are the subject of the de- 25 pending claims.



-4-       Further details and advantages of the invention can be noted from
the exemplary      embodiments which are described below by means of the
figures:  



Fig. 1    shows a first exemplary embodiment of a housing for the
electronic                   circuit of an electronic card,      5  Fig. 2
shows a second exemplary embodiment of a housing for the elec-
tronic circuit of an electronic card, and    



Fig. 3    shows an electronic card constructed from the housing of Fig. 2.
The exemplary embodiment of Fig. 1, representing a housing 1 for receiving
an      electronic circuit 2 (shown here merely schematically and in a
dotted line), mainly 10  consists of a bottom element 10 and a top element
20 which are connected via      connecting elements 31 a, 31 b in such a
way that top element 20 can be folded      over onto the bottom element 10,
so that the inner surface 10' of the bottom ele-      ment 10 comes into
contact with the inner surface 20' of the top element 20. It 



must be noted here that, although it is convenient to connect the bottom
element 15  10 and the top element 20 via the connecting elements 31 a, 31
b, it is also possi-      ble to omit these connecting elements 31a, 31 b,
so that the housing 1 then con-      sists of two separate parts 10, 20.
The bottom element 10 of the housing 1 is basically rectangular, its shape
limited      by longitudinal edges 10 a and 10b and by cross edges 10c and
10d. Here the 20  size of the bottom element 10 is somewhat smaller than
the size of an electronic      card using the already described housing 1.
The bottom element 10 is provided      with two recesses 1 1 and 12 serving
to receive a first antenna element 2a and a  



second antenna element 2b respectively, of the electronic circuit 2. The
bottom      element 10 is further provided with an opening 13 for a
microchip 2c, which is be      accessible from the surface of the
electronic card. As it can be seen from Fig. 1, 



the shapes 11', 12' of the recesses 11, 12 and the shape 13' of the opening
13  5 correspond to the outer shapes 2a', 2b', 2c' of the respective
components 2a, 2b,      2c of the electronic circuit 2, so that these
components 2a - 2c of the electronic      circuit 2 are essentially
contained in a fixed position within the bottom element 10      of the
casing device 1.        The top element 20 of the casing device 1 is shaped
in such a way that when the 10  top element 20 is folded via the connecting
elements 31 a, 31 b onto the bottom      element 10, those areas of the
electronic circuit 2 to be protected from mechani-      cal and/or thermal
influences are covered by the top element 20. Thus the top      element 20
is provided with a further recess 21 cooperating with the recess 11 of 



the bottom element 10, as well as with one further recess 22 cooperating
with the 15  recess 12 of the bottom element 10, both recesses are
positioned at least par-      tially above the recesses 11 or 12
respectively, when the housing 1 is in its as-      sembled state. It is
now assumed for the purpose of illustration only that the      electronic
circuit 2 does not require that the right part (as shown in Fig. 1) of the
first antenna element 2a contained within the recess 11 is to be protected
from 20  thermal and/or mechanical influences by the top element 20.
Therefore, the upper      are a of the top element 20 does not extend over
the entire width b of the antenna      element 2a, but is shortened in this
direction. In the same way, assuming that the      lower part of the second
antenna element 2b, when contained in the recess 12,      does not have to
be protected from the above-mentioned influences, the top ele- 25 ment 20
is designed in such a way that is does not cover the lower area of the 



second antenna element 2b of the electronic circuit 2.        In a
corresponding way, the top element 20 of the housing 1 is provided with an
opening 23 for the microchip 2c of the electronic circuit. In order to be
able to      contain the connecting wires 2d, whose diameter is typically
6/100 mm and which       



-6-       serve to connect the electronic components 2a - 2c of the
electronic circuit 2,      within the housing 1, protected from heat and
tearing, the top element 20 - as      shown in Fig. 1 - is provided with
recesses 24a, 24b for the connecting wires 2d      which connect the
opening 23 with the recesses 21, 22. It should be noted here  5  that it is
also possible to provide these recesses 24a, 24b within the bottom ele-
ment 10 of the housing 1 as well, and that in this case it is eventually
possible to      omit the recesses 24a, 24b of the top element 20 of the
housing 1. It is further      possible to use a foil instead of the
connecting wires 2d. 



From the above description the skilled person can see that in the top
element as 10  well, the design and arrangement of the recesses 21, 22 and
of the opening 23      correspond to the outer shapes 2a', 2b', 2c' of the
electronic components 2a - 2c      of the electronic circuit 2 which is to
be contained within an inner space of the      housing 1, this inner space
being limited by the inner surfaces 10' and 20' of ele-      ments 10, 20.
It is important here only that these recesses 11, 12 and 21, 22 re- 15
spectively and openings 13, 23 respectively are designed in such a way that
the      electronic components 2a - 2c of the electronic circuit 2 can be
contained within      the above-mentioned recesses and openings in a way
that sufficiently protects      them from mechanical and/or thermal damage.



The above-described construction has the advantage that the housing 1 can
be 20  produced in an easy-to-carry-out step of operation via a plastics
injection-      moulding process, whereby an elastic plastic material can
conveniently be used      for producing the housing 1. It is however
possible to use a rigid plastic material      as well for producing the
housing 1.        After the housing 1 has been designed as described above,
the components 2a - 25  2d of the electronic circuit 2 are inserted into
recesses 11, 12 of the bottom ele-      ment 10. The top element 20 is then
folded via the connecting elements 31 a, 31 b 



onto the bottom element 10, whereby the connecting wires 2d are received
within      the recesses 24a, 24b of the top element 20. After that, the
bottom element 10 is                                                    -7-



connected to the top element 20 at least at pre-determined points -
preferably by      means of bonding, engaging via notches, clamping or
welding - so that the top      element 20 is firmly fixed onto the bottom
element 10. In this way, a safety feature      for transport purposes is
created for the electronic circuit 2 as well, which pre-  5  vents the
electronic circuit 2 from becoming detached during handling or
transport.        The entity created in this way is then placed into a
plastics injection-moulding ma-      chine and is encased via a plastics
injection moulding process in order to create      the actual ready-to-use
electronic card, whereby the non-sensitive areas of the 10  electronic
components 2a - 2d which are not covered by the top element 20 are 



now encased by sheathing.        The above-described housing 1 for
receiving the electronic circuit 2 of the elec-      tronic card excells by
the fact that the housing 1, containing and protecting the      electronic
circuit 2, can be produced simply and thus inexpensively via a plastics 15
injection-moulding process. In addition, it is possible to produce flexible
electronic      cards in this way.        Fig. 2 shows a second exemplary
embodiment of a housing 1', the basis con-      struction of which
corresponds to that of housing 1 shown in Fig. 1, so that the 



same and corresponding parts may be marked with the same reference numbers
20 and need not be described in detail again.        One of the differences
between housing 1 and housing 1' lies in the fact that the      bottom
element 10 and the top element 20 are essentially of the same size, i.e.
that the top element 20, when folded over onto the bottom element 10,
essentially      covers the bottom element 10 entirely. The expert can see
clearly that such a dif- 25 ference between the bottom and top elements 10,
20 of the two embodiments      represents an optionally different variation
of the construction principle of the first      exemplary embodiment.  



-8 -        Furthermore, in the case of housing 1', the bottom element 10
and the top ele-      ment 20 are no longer connected via two connecting
elements 31 a, 31 b, but via 



three connecting elements 31 a, 31 b, 31 c. This is merely another way of
many dif-      ferent ways in which the bottom element 10 can be connected
with the top ele-  5 ment 20. With regards to housing 1', it is of course
possible as well to omit the      connecting element 31a, 31 c, so that the
housing 1 then consists of the separate      parts 10, 20.        The
bottom element 10 of housing 1' is provided with two recesses 11 a and 12a,
corresponding to the recesses 11 and 12 of housing 1, whereby recess 11 a
now 10  serves to receive the microchip 2c (cf. Fig. 3), and recess 12a
serves to receive      the antenna element 2a. As can be seen clearly from
Fig. 2 and Fig 3, the shapes      11a' and 12a' of recesses 11a, 12a
correspond to the shapes 2a', 2c' of the re- 



spective components 2a, 2c of the electronic circuit 2, so that for the
housing 1'      these components 2a, 2c of the electronics circuit 2 are
essentially contained in a 15  fixed position within the bottom element 10
of housing 1'.        In the same way as for housing 1, the top element 20
of the housing 1' is pro-      vided with a further recess 21 a cooperating
with the recess 11 a of the bottom ele-      ment 20, as well as with one
further recess 22a cooperating with recess 12a of      the bottom element
10. These recesses 21a, 22a are positioned above recesses 20  11 and 12a
respectively, when the housing 1' is in its assembled state.   



Like in housing 1, in housing 1' the microchip 2c contained within recess
11 a is      protected from thermal and/or mechanical influences by the top
element 20. The      upper area of the top element 20 of housing 1' -
unlike that of housing 1 shown in      Fig. 1 - therefore extends here over
the entire width b of the top element 20. In a 25  corresponding manner,
the antenna element 2a contained within recess 12a is      fully covered by
the top element 20, so as to protect the antenna element 2a from
mechanical and/or thermal influences.      



As it can be seen from Fig. 2, in order to obtain a better adjustment of
the recess      21 a to the component 2c to be received therein, recess 21
a of the top element 20      of the housing 1' is provided with recesses
25a - 25d for the purpose of better ad-      justment of recess 21 a to the
structure of the microchip 2c to be received therein.   



5  It can be further seen from Fig. 2 that the bottom element 10 is
provided with two      clamp elements 29a, 29b for connecting wires 2d (not
shown in Fig. 2) which      serve to connect the microchip contained within
the recess 11 a and the antenna      element 2a contained within the recess
12a. By means of these clamp elements      29a, 29b, the connecting wires
2d are pushed against the top element 20 of the 10  housing 1' and are thus
held in place. It is also possible, however, that one or      both clamp
elements 29a, 29b are arranged at the top element 20.        Another
difference between the two embodiments is the fact that the housing 1' is
provided with an opening 40, arranged essentially in the centre of its top
element      20, which is positioned above an recess 41 of the bottom
element 10 when the 



15  housing 1 is folded over. Two channels 42a, 42b within the bottom
element 10 ex-      tend from recess 41 to the edge 10c of the bottom
element 10. They are covered      by corresponding covers 43a, 43b within
the top element 20 when the housing 1      is folded over. Of course it is
also possible, as an alternative, to provide the open-      ing 40 within
the bottom element 10 and to arrange the components 41 a, 42a, 20  42b
within the top element 20 of the housing 1'.        The opening 40 within
the top element 20 as well as the channels 42a, 42b within      the bottom
element 10 serve for the purpose of producing, from the centre of the
housing 1', the sheathing 50, seen in Fig. 3, of the housing 1' for the
manufactur-      ing of the actual card. This is done by placing the
housing 1' in its folded-over 



25  state, whereby the components 2a, 2c to be protected by the housing 1'
are con-      tained with the housing 1' and are covered by the bottom
element 10 and the top      element 20, into a plastics injection-moulding
machine in such a way that a
-10- 



narrow free space remains along the circumference of the housing 1'. The
injection-moulding material is then conveyed via the opening 40 into the
channels     42a, 42b and passes through these channels 42a, 42b to their
outlet openings     42a', 42b', thereafter encasing the housing 1 in order
to produce the actual elec- 5  tronic card, whereby the injection moulding
material flows along the outer edge of     the housing 1', thus forming the
seamless sheathing 50. The advantage of such a     procedure is the fact
that the surface of the housing 1' can be hermetically     sealed. In
addition, there is advantageously no breakage of the housing 1' when
bending stresses occur.   



Claims as amended under PCT-Chapter II
Claims   



1. Electronic card for electromagnetic data exchange, the electronic card
having          an electronic circuit (2), which is contained in a housing
(1), characterised in  5     that the housing (1,1') is provided with a
bottom element (10) and a top ele-          ment (20), in that the
electronic circuit (2) is contained between the inner sur-          faces
(10', 20') of these two elements (10, 20), that at least one of the bottom
element (10) and the top element (20) is provided with at least one recess
(11, 12, 21, 22, 11 a, 12a, 21 a, 22a), into which the electronic circuit
(2) is in- 10     serted, that the shape (11', 12', 21', 22', 11a', 12a',
21a', 22a) of the recess          (11, 12, 21, 22, 11a, 12a, 21a, 22a)
corresponds to the outer shape (2a', 2b',          2c'; 2a', 2c') of the
electronic circuit (2), that the electronic circuit (2) is at least
partially covered by the top element (20), and that the housing (1; 1') is
en-          cased by a sheating (50) made of plastics. 



15  2. Electronic card according to claim 1, characterised in that the
housing (1; 1')          is produced via an injection molding process.
3. Electronic card according to claim 1, characterised in that at least one
of the          bottom element (10) and the top element (20) of the housing
(1) are provided          with at least one opening (13, 23) into which an
electronic component (2c) 20       can be inserted.   



4. Electronic card according to claim 1 or 3, characterised in that at
least one of          the bottom element (10) and the top element (20) are
provided with recesses          (24a, 24b) for receiving connecting
elements (2d) serving to connect compo-          nents (2a - 2c) of the
electronic circuit (2).         



-12-       5. Electronic card according to one of the previous claims,
characterised in that          the top element (20) is connected to the
bottom element (10) of the casing de-          vice (1; 1') via connecting
elements (31 a, 31 b; 31 a - 31c), and in that the top          element
(20) can be folded via these connecting elements (31a, 31b; 31a -  5
31c) onto the bottom element (10).        6. Electronic card according to
one of the previous claims, characterised in that          the bottom
element (10) and the top element (20) of the housing (1) are con-
nected, preferably via bonding, welding, engaging via notches or via clamp-



ing, with each other.   10  7. Electronic card according to one of the
previous claims, characterised in that          the bottom element (10) is
of an essentially rectangular shape limited by two          longitudinal
edges (10a, 10b) and by two cross edges (1Oc, 10d), or that the
bottom element (10) is of a circular, oval or polygonal shape and that the
sur-          face of the bottom element (10) is somewhat smaller than that
of the elec- 15     tronic card.        8. Electronic card according to one
of the previous claims, characterised in that 



the recesses (21, 22; 21a, 22a) of the top element (20) are positioned
above          the recesses (11, 12; 1la, 12a) of the bottom element (10)
of the housing (1;          1') when the housing (1;1') is in its assembled
state.   20  9. Electronic card according to one of the previous claims,
characterised in that          the housing (1;1') is made of elastic or
rigid plastic material.         10. Electronic card according to one of the
previous claims, characterised in that          the top element (20) of the
housing (1) does not extend over the entire width  



-13-           of the bottom element (10) in at least one area when the
casing device is in its          folded-over state.  



11. Electronic card according to one of the claims 1 to 8, characterised in
that the          top element (20) and the bottom element (10) of the
housing (1') essentially  5     overlap one another when the housing (1')
is in its folded-over state.         12. Electronic card according to one
of the previous claims, characterised in that          one of the two
elements (10, 20) of the housing (1') is provided with an open-
ing (40) through which an injection-moulding material can be conveyed, that
the opening (40) is connected to at least one channel (42a, 42b) running
to- 10     wards the edge of the housing (1'), so that the
injection-moulding material          which is conveyed via the opening (40)
can pass through at least one channel 



(42a, 42b) inside the housing (1') towards the edge of the housing (1').
13. Electronic card according to one of the previous claims, characterised
in that          the first recess (11a, 21a) and the second recess (12a,
22a) of the bottom 15     element (10) and/or the top element (10) of the
housing (1') are connected by          clamp elements (29a, 29b), by means
of which the connecting wires (2d) serv-          ing to connect the two
components (2a, 2c) of the electronic circuit (2) can be          pushed
against the top element (20) and/or the bottom element (10) of the
housing (1').   



20  14. Electronic card according to one of the previous claims,
characterised in that          at least one of the electronic components
contained within the recesses (11,          12; 21, 22; 11 a, 12a, 21 a,
22a) of the bottom element (10) and the top ele-          ment (20) of the
housing (1; 1') is an antenna element (2a, 2b) or a microchip
(2c).        



-14-          15. Process for the manufacturing of an electronic card
provided with an elec-          tronic circuit (2) for electronic data
exchange, whereby during a first step of          operation a housing (1;
1') provided with a bottom element (10) and a top ele-          ment (20)
is made via a plastic injection-moulding process, whose bottom ele-  5
ment (10) and/or top element (20) is provided with at least on recess (11,
12,          21, 22; 11 a, 12a, 21 a, 21 b), whereby during a subsequent
step components          (2a - 2d) of the electronic circuit (2) to be
received within the housing (1; 1') 



are inserted into at least one recess (11, 12; 11 a, 12a) of the bottom
element          (10), whereby in a further step the top element (20) is
fixed onto the bottom 10     element (10) in such a way that the electronic
circuit (2) received within the          recesses (11, 12) of the bottom
element (10) is at least partially covered by          the top element
(20), and whereby the housing (1) is placed into an injection-
moulding machine to be encased in plastic material in order to create the
ac-          tual electronic card.    15  16. Process according to claim
15, characterised in that the bottom element (10)          and the top
element (20) of the housing (1; 1') are connected to each other 



via connecting elements (31a, 31b; 31a - 31c).         17. Process
according to one of the claims 15 or 16, characterised in that at least
one of the bottom element (10) and the top element (20) of the housing (1)
20     are provided with at least two recesses (11, 12, 21, 22; 1 la, 12a,
21a, 22a),          and that at least one of the bottom element (10) and
the top element (20) are          provided with recesses (24a, 24b) for
connecting wires (2d) of the electronic          circuit (2).    



18. Process according to one of the claims 15 to 17, characterised in that
at least 25     two clamp elements (29a, 29b) for connecting wires (2d) of
the electronic                                                    -15-  



circuit (2) are provided in the bottom element (10) and the top element
(10) of          the housing (1').        19. Process according to one of
the previous claims, characterised in that the bot-          tom element
(10) and the top element (20) of the housing (1; 1') are con-  5
nected at least partially in order to fix the top element (20) onto the
bottom          element (10).        20. Process according to one of the
previous claims, characterised in that the          housing (1; 1') is made
of an elastic plastic material. 



21. Process according to one of the claims 15 to 19, characterised in that
the 10       housing (1; 1') is made of a rigid plastic material.    






