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(57) ABSTRACT 

An electronic module (6) Suitable for producing contactless 
cards (1) and/or contactless electronic labels, and compris 
ing a carrier (10) for an electronic microcircuit (7) connect 
able to an antenna (2) to enable contactless operation of the 
module (6). The whole of the antenna (2) is arranged on the 
electronic module (6) and the turns lie in the plane of the 
carrier substrate (10). Said electronic module (6) is useful 
for producing contactleSS cards and electronic labels. 
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CONTACTLESS ELECTRONIC MODULE FOR A 
CARD OR LABEL 

0001. The present invention relates to the field of portable 
objects Such as, in particular, contactless electronic labels 
and chip cards provided with an electronic module compris 
ing an integrated microcircuit. 
0002 The invention also relates to a process for manu 
facturing Such modules and Such portable objects. 
0.003 Portable objects are already known in the form of 
contactless cards, of ISO format, which are intended to 
perform various operations Such as, for example, payment 
operations for transport, telephone or other Services. These 
operations are conducted by means of remote coupling 
between the card's electronic module and a receiver or 
reader unit. Coupling may be made in reading mode only or 
in reading/writing mode. 
0004. In respect of cards, it is to be noted that the 
invention does not only concern cards which operate exclu 
sively without contact. It also relates to mixed or hybrid 
cards which are able to operate in both modes: without and 
with contact. These mixed cards are intended, for example, 
for operations of electronic cash dispensing type for which, 
after being charged with units of value (monetary units, 
payment units for various Services) they are remote debited 
by a certain number of these units of value when they are 
passed in the proximity of a reading terminal: this type of 
debiting assumes contactleSS operation. If required, these 
cards can be re-charged in a purpose-designed dispenser. 

0005 For the needs of the present disclosure, and for 
Simplification purposes, contactleSS cards Shall be construed 
as meaning both mixed cards and contactleSS cards. 
0006 Also portable items are known in the form of 
electronic labels, generally used for various identification or 
follow-up operations. They are made up firstly of an elec 
tronic module with a microcircuit, and Secondly of a carrier 
for this module associated with a coiled antenna operating at 
relatively low frequency (150 Khz) and of relatively large 
Size in relation to the size of the module. 

0007 Such as they are currently produced, portable 
objects in the form of electronic labels comprise antennae 
having a large number of turns, often over 100, and their size 
makes their handling difficult, especially during the label 
production Stages when the antenna is connected by welding 
to the module’s microcircuit. 

0008 Similarly, portable objects in the form of contact 
leSS cards also have disadvantages. Such as they are cur 
rently produced, contactleSS cards are portable objects of 
normalized size. A usual, but in no way restrictive, Standard 
for the present invention is the so-called ISO 7810 standard 
which corresponds to a card of Standard format 85 mm long, 
54 mm wide and 0.76 mm thick. 

0009. In most known contactless cards, each card com 
prises a card body made up of an assembly of plastic sheets 
and of an electronic module, embedded in this assembly, 
comprising an integrated circuit or microcircuit also called 
a <<chip>> connected via two connection terminals to a 
coiled antenna of Self-inductance type. The chip has a 
memory and may, in Some cases, comprise a microprocessor. 
The size of the electronic module is substantially smaller 
than the Size of the card, the module generally being 

Jul. 11, 2002 

positioned in one of the corners of the card, Since the 
mechanical Stresses exerted on the module through bending 
of the card are not as high in the corners as in the centre of 
the card. 

0010. In some known contactless cards, however, provi 
Sion is made in the card body for a cavity, and provision is 
made for a module fitted with a coil connected to an 
integrated circuit, to enable contactleSS operation of the card. 
0011. In this category of contactless cards, an assembly 
unit is particularly known after DE-A-43 11 493 (AMAT 
ECH), for the production of identification units in card 
format. 

0012. According to a first embodiment, a module 21 
comprises a module carrier 28 on which is fixed an inte 
grated circuit chip 29. A coil 30 surmounts chip 29 in such 
manner as to confer contactless identification capacity upon 
the module. This document Specifies that the reading dis 
tance between the module and the contactleSS reader is 
Small. Also, to date no chip card using Such a module with 
antenna has apparently been marketed given the problems of 
cost and Small range which necessarily arise with the 
described module Structure. 

0013 Also, it is to be noted that in this document the 
antenna is in the form of a coiled air antenna inserted over 
the chip which gives rise to difficulties relating to produc 
tion, cost, yield and lack of homogeneous performance. 

0014) Also, after DE 3721822 C1 (PHILIPS) a chip card 
operating without contact is known, whose design is 
intended to Solve a problem of poor connection between the 
coil and the integrated circuit. For this purpose, this docu 
ment describes a chip card without a module, an antenna 4 
being fabricated on the Semiconductor itself on which an 
integrated circuit 5 is made. The antenna is made at the same 
time as the upper tracks of the integrated circuit So that the 
resulting integrated circuit is 4x6 to 6x8 mm carrying 20 
Small turns. 

0015. As a result the effective surface area of the antenna 
is Small, which is detrimental to its range. Also, the card in 
accordance with this document cannot be produced in eco 
nomic manner. It is known that the size of an elementary 
Semiconductor pad is one of the main cost factors for mass 
produced integrated circuits. In this document, however, the 
minimum size of the integrated circuit incorporating the 
antenna is of about at least 24 mm, whereas cheap con 
tactleSS cards generally use microcircuits of very Small size, 
of about 1 mm. 

0016 A plurality of other processes for making contact 
leSS cards are also known, Such as those described in French 
patent applications made by the same applicant and filed 
under numbers 95 400305.9,954.00365.3 and 95 400790.2. 
These patent applications all describe a contactleSS card 
provided with an antenna whose size is Substantially the 
Same as that of the card and is connected to a micromodule 
carrying the chip. 

0017 Such antenna has the advantage of having a rela 
tively high range for a given reading or writing magnetic 
field. The equation which determines the electromotive 
force E appearing at the terminals of the receiver antenna 
when it breaks an electromagnetic field is of the following 
type: 
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E=l (KSN) (KSN)/D (1) 
0.018 in which K is a constant, S is the surface area of an 
average turn of antenna, N is the number of turns coiled to 
form the antenna, indices e and r represent the emitting and 
receiver Sides respectively, and D is the reading distance, i.e. 
the distance between the card antenna and the antenna of the 
outside reader. 

0019. To cause the circuits of the card chip to operate in 
order to initialize and conduct a reading operation, Voltage 
E must be exceed a certain threshold, which is generally in 
the region of 3 Volts. 
0020. It will therefore be seen that for a given reading or 
Writing distance D that it is Sought to achieve with the 
contactleSS card, the Surface area of the average turn and/or 
the number N of antenna turns needs to be increased on the 
reading and/or writing Side. 
0021. The efficiency of the antenna, at the chosen fre 
quency for reading or writing, will be determined by the 
overVoltage coefficient of the antenna coil which is given by 
the equation: 

Q=Lof R (2) 

0022 in which L is the coil inductance which increases 
with coil diameter and the number of turns, (t)=2. If in which 
f is the reading frequency which is fixed for a given 
application, and R is the electric resistance of the antenna 
coil, which is proportional to the length of wire of which it 
is formed. 

0023. Since L and R have contrary effects on the effi 
ciency of the antenna, they tend to offset one another So that 
the true efficiency factor of the antenna is especially related 
to the total Surface area SN of the antenna. 

0024. For a given planar coil size, the number N of turns 
is limited by the width of a turn and the space between two 
turns which depend upon the technology used for fabrica 
tion. 

0.025. It is therefore seen that, all other things being 
equal, the natural tendency to obtain a good antenna for a 
contactleSS card, which has been widely used in practice, is 
to use on the contactleSS card an antenna in which the size 
of each turn is as close as possible to the Surface of the card. 
This is why the contactleSS cards on the market comprise an 
antenna integrated into the body of the card close to its 
periphery. 

0026. But, as experience in the manufacture of Such 
contactleSS cards has shown, this choice also leads to a 
certain number of disadvantages. 
0.027 Handling an antenna of this size for its integration 
into the card and its electric connection to the electronic 
module raises Serious technical problems (as in the previ 
ously mentioned case of electronic labels). 
0028. Despite the techniques used, card and antenna 
assembly often remain complex and costly since the elec 
tronic module and antenna coil must be connected by means 
that are difficult to automate. Further, the assembly under 
goes lamination which is a costly process requiring the 
addition of resin to Sink the coil and module in the card in 
Such manner that they do not appear on the Surface of the 
card and do not deform the upper and lower sheets used for 
colamination. 
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0029. Also, the complexity of the process does not give 
yields comparable with those achieved for the manufacture 
of contact cards. This is especially So when integrating the 
restraints required for certain types of card printing and the 
possible existence of a magnetic Stripe or embossing. For 
certain types of card printing or to make a magnetic Stripe on 
the card, the latter must have virtually perfect planarity with 
defects of less than 6 um. For embossing, materials need to 
be chosen which are compatible with the card manufacturing 
process and the antenna must, in particular, leave free the 
area provided for embossing otherwise it would be damaged 
during embossing. 

0030 Given all these disadvantages connected with cur 
rent manufacturing methods for contactleSS cards and elec 
tronic labels, which chiefly result in high manufacturing 
costs, the applicant's engineerS Set out to determine new 
processes for manufacturing contactleSS cards and labels 
able to avoid all the above-mentioned disadvantages. 
0031 More precisely, the purpose of the present inven 
tion is to make available non-expensive means which may 
be used for the manufacture of portable objects of chip card 
and/or electronic label type. 
0032) Another objective of the invention is to provide 
low-cost manufacturing processes for contactleSS cards and 
labels allowing reliable, quality manufacture using auto 
mated machines. 

0033. A further objective of the invention is to describe a 
manufacturing process which can be used to obtain perfectly 
planar contactleSS cards. 

0034. An additional objective of the invention is to make 
available a proceSS for manufacturing contactleSS cards 
which is compatible with all Subsequent Stages of card body 
and antenna assembly, in particular with offset card printing, 
card embossing or the depositing of a magnetic Stripe. 

0035. For this purpose, the invention sets forth an elec 
tronic module of a type that is Suitable for producing 
contactleSS cards and/or contactleSS electronic labels, and 
comprising a carrier Substrate to carry an electronic micro 
circuit, Said electronic microcircuit being connectable to an 
antenna in Such manner as to enable contactleSS operation of 
the module, characterized in that the antenna is wholly 
arranged on the module and in that it comprises turns made 
on the plane of the carrier Substrate. 
0036) The invention therefore provides a basic part of 
small size which may be used virtually indifferently for the 
production of contactleSS cards of usual format or Small 
sized electronic labels, regardless of their shape. 

0037 According to other advantageous characteristics of 
the electronic module of the invention: 

0038 the antenna is made up of a spiral whose outer 
size is in the region of 5 to 15 mm, preferably of 
about 12 mm, whose ends are connected to contacts 
of the electronic microcircuit, 

0039 the antenna is made up of a conductor spiral 
having between 6 and 50 turns, each turn having a 
width of approximately 50 to 300 um, the space 
between two contiguous turns being of about 50 to 
200 lum. 
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0040 the spiral forming the antenna is, for example, 
of Substantially circular outer shape, with an outer 
diameter of about 5 to 15 mm, preferably of about 12 
mm. AS Variants, said spiral is of Substantially Square 
outer shape, with an outer Side measurement of 
approximately 5 to 15 mm, preferably approximately 
12 mm, or of Substantially Oval Outer shape having a 
larger measurement of approximately 15 mm and a 
Smaller measurement of approximately 5 mm. 

0041 the microcircuit is placed in the centre of the 
antenna and on the Same side of the module as the 
antenna, the connection terminals of the antenna 
being connected to respective corresponding contact 
pads of the module or microcircuit via conductor 
leads. As a variant, the microcircuit is placed on the 
Same Side as the antenna astride the latter's turns, the 
connection terminals of the antenna being connected 
to respective corresponding contact pads of the mod 
ule and electronic microcircuit via conductor leads, 
and an insulator being placed between the microcir 
cuit and at least the underlying area of the antenna. 
According to another variant of embodiment of the 
module, the electronic microcircuit is placed on the 
Side of the module which does not carry the antenna, 
the connection terminals of the antenna being con 
nected to respective corresponding contact pads of 
the module or microcircuit via conductor leads croSS 
ing over pits made in the module carrier at Said 
connection terminals of the antenna. 

0042 on one face of the carrier substrate the elec 
tronic module comprises an antenna connected to the 
microcircuit, and on the other face of the carrier 
Substrate it comprises visible contact pads that are 
also connected to the microcircuit in Such manner as 
to obtain a hybrid card able to be read and written on 
via the contacts and/or the antenna. 

0043 a tuning capacitor is connected in parallel to 
the terminals of the antenna and of the electronic 
microcircuit, and its value is chosen So as to obtain 
a module operating frequency Situated in a range of 
approximately 1 Mhz to 450 Mhz. In particular, the 
value of the tuning capacitor is in the region of 12 to 
180 picoFarad, and the operating frequency of the 
module is approximately 13.56 Mhz. Alternatively, 
the value of the tuning capacitor is in the region of 
30 to 500 picoFarad, and the operating frequency of 
the module is approximately 8.2 Mhz. This tuning 
capacitor is obtaining by depositing oxidized Silicon 
on the Surface of the microcircuit previously coated 
with an insulator. 

0044) The invention also relates to a contactless card and 
an electronic label comprising a Small-sized electronic mod 
ule with an integrated antenna, in particular of the type 
described above, and to respective processes for the manu 
facture of a contactleSS card and an electronic label of this 
type. 

0.045. To produce a contactless card of the invention, all 
that is required is: 

0046 to cut out, from a carrier of electronic mod 
ules, a contactleSS module provided with an antenna 
and a microcircuit; 
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0047 to bring said module opposite an opening of 
Substantially the same Size as the module made in a 
card body; 

0048) 
body; 

to attach Said module in the opeing of the card 

0049. To make an electronic label of the invention, it is 
alternativley sufficient: 

0050 to cut out, from a carrier of electronic mod 
ules, a contactleSS module provided with an antenna 
and a microcircuit; 

0051 to integrate the cut-out electronic module into 
a protective Support. 

0052 Alternatively, and in even simpler manner, the 
invention considers using the production lines of contactleSS 
cards for the manufacture of electronic labels. For this 
purpose, an electronic module needs only to be cut out from 
a contactleSS module needs only to be cut out from a 
contactleSS card Such as described above, in Such manner as 
to leave around the electronic module Some card body 
Substance for the purposes of protecting the module. This 
technique may be completed by cutting out another part of 
the same shape, for example from the same card, then fixing 
this part against the first in Such manner as to Surround and 
protect the module. 
0053) The invention will be better understood with ref 
erence to the following description given as a non-restrictive 
example and to the appended drawings in which: 
0054) 
art, 

FIG. 1 shows a contactless card of the state of the 

0055 FIG. 2 shows a contactless card of the invention; 
0056 FIG. 3 shows a strip used for the continuous 
manufacture of electronic modules of the invention, 
intended for use in contactleSS cards or electronic labels of 
the invention, and a card intended to house the module; 

0057 FIGS. 4A to 4G show several variants of embodi 
ment of an electronic module of the invention, able or 
intended to be incorporated into the body of a contactleSS 
card or into an electronic label; 

0.058 FIGS. 5a to 5D show a section view of several 
variants of embodiment of an electronic module provided 
with an antenna, according to the invention, and 
0059 FIG. 6 shows a section view of a module for a 
contact and contactleSS hybrid card. 
0060 FIG. 7 shows the stages of a manufacturing pro 
ceSS for a variant of electronic label using the electronic 
module of the inventions. 

0061 Similar parts are given the same reference numbers 
in all figures. 
0062 Reference is made to FIG. 1 showing a diagram 
and plan of a contactleSS card 1 having the type of those 
actually marketed. AS can be seen, antenna 2 in the form of 
a large-sized coil, slightly Smaller than the Size of the card, 
is integrated into the card body 3, and two end of the coil of 
antenna 2 are connected to Supply contacts 4, 5 of an 
electronic module 6 carrying an integrated microcircuit 7 
also called a chip. 
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0.063. The coil is shown to scale, except in respect of the 
number of turns, only four turns being shown. To assemble 
Such coil 2 with card body 3, it is required to conduct 
complex, costly lamination or injection operations with the 
above-mentioned disadvantages. With this kind of antenna it 
is possible to read card information from a distance of 70 
mm onwards at a frequency of a few Mhz. 
0064. Unlike the card in FIG. 1, the general underlying 
principle of the invention consists of no longer using the 
large-sized antennas currently used for contactleSS cards, in 
order to overcome the above-mentioned disadvantages. The 
invention also sets out, in order to reach the desired objec 
tives of reliability and low manufacturing cost, to use certain 
principles and the production lines used for the manufacture 
of contact cards, Such manufacture being currently well 
circumscribed and allowing low manufacturing costs to be 
obtained. 

0065. A diagram of the solution put forward is shown by 
the card 1 in FIG. 2. It consists of using a particular module 
6 of chip card combining on one same Small-sized carrier the 
electronic functions of conventional chip modules, and the 
function of transmitting/receiving antenna for contactleSS 
transmission of information between the card and an outside 
reading/writing device (not shown). 
0.066 The size of module 6 is compatible with known 
manufacturing processes used to manufacture contact cards, 
in its thickness and plane, length and width. 
0067. Obviously, for a module provided with an antenna 
to be feasible, the size of the antenna obtained must, contrary 
to the teaching of the state of the art, be compatible with the 
Size of the module, while maintaining a number of turns able 
to assure electromagnetic transmission at Sufficient distance, 
in the region of a few centimeters. For this purpose, the 
antenna is made in the form of a spiral made up of a group 
of turns lying directly on the carrier Substrate and Substan 
tially in the same plane, which excludes air coils as taught 
by Some documents of the prior art mentioned above. 
0068. In order to best adapt to the shape of the module 
and to available Surface area, the antenna may have an outer 
turn of Substantially Square, rectangular, circular or oval 
shape or any other Suitable shape. The two ends of the 
antenna are connected to the Supply terminals of an inte 
grated circuit, in particular a memory and/or microproces 
Sor, also positioned on the module as shown under reference 
7 in the diagram in FIG.2 but shown in more detail in FIGS. 
4 to 6. 

0069. With reference to FIG.3, illustrating the separation 
of an electronic module of the invention from a strip 8 
comprising a plurality of modules 6 placed for example in 
two rows. The fabrication of conventional electronic mod 
ules on Such Strips is well known as Such in the Sphere of 
contact card production and will not therefore be further 
described. 

0070 A module 6 of the invention, for example of the 
type comprising an integrated circuit 7 <<astride>> the turns 
of an antenna 2 in Square spiral shape, is detached from Strip 
8 by a cutting process, for example mechanical cutting. The 
cut-out module is taken by automated means that are not 
shown but are known, and is brought preferably with the 
reverse side facing upwards (integrated circuit and antenna 
facing the bottom of the opening of the card body) opposite 
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a blind opening 9 made in the card body 3 of a contactless 
chip card 1. Attachment of module 6 in opening 9 provided 
is made by gluing, welding or any other appropriate means. 
0071. The result is a contactless card according to the 
invention provided with an antenna 2 positioned at elec 
tronic module level 6 and whose fabrication is chiefly 
limited to the Stages which have just been described, fol 
lowed, obviously, by any usual printing and personalisation 
Stages. 

0072 FIGS. 4A to 4G show in more detail several 
module variants intended to be integrated into cards for the 
production of contactleSS cards, or to be integrated into a 
Support of a different form to the card, for example to 
manufacture electronic labels. 

0073. A module 6 is made up of a conventional carrier 
substrate 10 (in relatively flexible film, mylar, epoxy or 
capton) on which is added not a coil but an antenna pattern 
2 which may be made in Several manners as will be 
explained below. Antenna 2 is, for example, made by 
Stamping from a copper sheet followed by assembly of the 
stamped sheet with the carrier Substrate. Carrier substrate 10 
and antenna 2 are possibly assembled in precise manner, 
using known Substrate guiding and positioning means. 
0074 Antenna 2 may also be obtained by photochemical 
etching of the antenna pattern, or by depositing metallic 
matter on a flexible film forming substrate 10. The choice of 
a Suitable carrier Substrate 10 has consequences on the 
thickness of the module and is chiefly dependent upon the 
intended use of the module. This choice is fully within the 
Scope of men of the art. 
0075. In one variant put forward for electronic module 6, 
antenna 2 is made up of a copper Stripe approximately 15 um 
to 70 um thick, made in Spiral form, with Spaces between the 
turns of the same size. Ends 11, 12 of this spiral are 
preferably widened So as to form contact pads for connec 
tion with microcircuit 7. 

0076 Provision is made for several variants in the respec 
tive positioning of the microcircuit and antenna. Under a 
first embodiment of the module 6 that is practical and uses 
little space (FIG. 4A) chip 7 is glued in the middle of 
antenna 2. FIG. 4B also shows connecting conductor leads 
13, 14 to connect a respective terminal of chip 7 to a 
corresponding respective end 11, 12 of the antenna. For this 
purpose a lead 15 needs to be passed above the antenna lines. 
For this purpose an insulator 16 is previously deposited, in 
particular by Screen processing between the corresponding 
Stripe Zone and connector lead 15. 

0.077 Under another embodiment of module 6 (FIG. 4C) 
antenna 2 takes up the whole Side of the module and has no 
free Space in its centre. In this case, the invention provides 
for gluing microcircuit 7 either onto the module face with no 
antenna or onto the same face as the antenna (FIG. 4D), 
after placing an insulator (dark part 16) between antenna 2 
and microcircuit 7. 

0078 FIG. 4E shows a variant of electronic module 6, in 
which antenna 2 has a round spiral shape, microcircuit 7 
being positioned over the plane of the turns with interposi 
tioning of an insulator 16. With this configuration it is 
possible to minimize the length of connection leads between 
the antenna and the microcircuit. 
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007.9 FIG. 4F illustrates an additional variant of module 
6 of the invention, particularly adapted to cases in which an 
elongated or rectangular module is required. In this case, the 
pattern of antenna 2 has a Substantially oblong Spiral shape, 
microcircuit is preferably located in the centre of the antenna 
and the connections between the terminals of the microcir 
cuit and the coil pads are made as described for FIG. 4B. 
0080. It is to be noted that the connection between the 
chip pads and the contact terminals of the antenna may be 
made using a conventional connection technique for con 
ductor leads, Such as for example So-called <<bonding>> 
consisting of conductor leads welded between a pad of the 
microcircuit and a respective terminal of the antenna, or 
using the So-called <<flip-chip>> technique consisting of 
adding the microcircuit onto the module Substrate 10 with 
the face carrying the antenna and microcircuit glued onto the 
Substrate. Resin protection of the contacts is then achieved 
using conventional processes for producing contact chip 
cards. 

0.081 FIG. 4G gives a more detailed view of an elec 
tronic module 6 of the invention, on which a tuning capaci 
tor 17 has been fabricated astride the antenna turns, by 
depositing on top of insulating layer 16 (shaded part). In 
order to connect the capacitor in parallel between terminals 
11, 12 of antenna 2 and pads 13, 14 of the microcircuit, a 
terminal 18 of capacitor 17 is connected to terminal 12 and 
pad 14, and the other terminal 19 of capacitor 17 is con 
nected to terminal 11 and pad 13 via intermediate pads 20, 
21 connected by an intermediate connection 22 located 
between intermediate pads 20, 21 and made over insulating 
layer 16 in Such manner as not to short-circuit the antenna 
turns. 

0082) Obviously, other provisions of tuning capacitor 17 
are possible. In particular, it can be integrated onto micro 
circuit 17 itself, at the design stage of the latter, which will 
reduce the number of manufacturing Stages of module 6. 
0.083. The antenna pattern is determined so that it will 
allow operation at high frequency, in the Mhz region, the 
value of tuning capacitor 17 being chosen to obtain a 
determined operating frequency of antenna 2 within a high 
frequency range of approximately 1 Mhz to 450 Mhz. In one 
example of embodiment, allowing a usual operating fre 
quency of approximately 13.56 Mhz. to be obtained, the 
value of tuning capacitor 17 is in the region of 12 to 180 
picoFarad. In another variant allowing operation at 8.2 Mhz, 
the value of the tuning capacitor is in the region of 30 to 500 
picoFarad. 

0084 FIGS. 5 and 6 show various embodiments of 
module 6, shown in section view. In FIG. 5a metal grid has 
been used as an antenna that is cut out and then glued onto 
carrier Substrate 10. Mechanical cutting of a spiral antenna 
is Suitable for Stripe widths that are not too fine, currently in 
the region of at least 300 lum. 
0085. In FIG. 5A, microcircuit 7 and antenna 2 are 
Situated on the two opposite faces of carrier Substrate 10, 
contact terminals 11, 12 of antenna 2 being connected to 
pads of the microcircuit (not shown) via connection leads 15 
brought through pits 23 made in carrier 10. 

0086). In FIG. 5B, microcircuit 7 is on the same side as 
antenna 2 and is deposited over its turns with interposition 
ing of an insulator 16. In FIG. 5C, microcircuit 7 is placed 
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in a cavity 25 made for this purpose in carrier 10 of the 
module, which allows the thickness of the module unit 6 to 
be reduced. In FIG. 5D, microcircuit 7 is simply glued in the 
centre of antenna 2, as is also shown in FIGS. 4A, 4B. In all 
cases, the whole of the antenna is positioned on carrier 
substrate 10 forming part of the module, and the microcircuit 
is added onto this Substrate and antenna Structure. 

0087. It is to be noted that in order to further reduce the 
thickness of module 6, it is possible to use for antenna 2, 
instead of a cut-out metal grid, a grid that is etched in or 
deposited by metallisation or otherwise on a Suitable carrier 
Substrate 10. 

0088 FIG. 6, which is a top section view of another 
embodiment of electronic module 6, in order to obtain a 
hybrid contact and contactleSS module, particularly adapted 
to the manufacture of hybrid cards. In this module, micro 
circuit 7 and the antenna are placed on a first face of carrier 
substrate 10 of the module, as already described in respect 
of FIG. 5. Also, contacts 26, identical to contacts for contact 
cards, are connected to corresponding pads of the microcir 
cuit by conductor leads 27. The microcircuit can commu 
nicate with the outside using contacts 26 or antenna 2 
depending upon the outside Signal applied. All the effective 
components for the operation of the hybrid card, including 
antenna 2, are therefore arranged on a hybrid module 6 of 
Small size, able to be inserted, i.e. to be incorporated into a 
card body. 

0089 Advantageously, two modules 6 of the one of the 
above-described types, may be made side by side in the 
width of a standard film 10 (i.e. 35 mm), but other arrange 
ments of module 6 on a carrier strip 8 come within the limits 
of the invention. Each module 6 may then be transferred 
onto a card body 3 of standard ISO format using conven 
tional processes for transferring modules to card bodies, 
Such as used for the production of contact cards. 
0090 Alternatively, modules 6 may be used for the 
production of electronic labels, of the type used for object 
identification. If necessary, after being cut from carrier Strip 
8, modules 6 are protected by a protective resin coating or 
any other Suitable material, allowing Small-sized labels to be 
obtained at low cost. Obviously, the modules may also be 
integrated or fixed onto different or more Voluminous Sup 
ports (keys, packaging, etc.) in relation to the intended 
application. 

0091. With reference to FIG. 7. As an interesting variant 
of the label manufacturing process, in order to take advan 
tage of Scale Savings and production lines for contact cards, 
while nevertheless using modules 6 of the invention, it is 
also possible to produce electronic labels using a process 
which consists Solely of the above-described cutting-out 
Stage of electronic module 6 from a contactleSS card 1 
incorporating Such module, in Such manner as to leave only 
Some card body Substance around electronic module 6 for 
the purpose of protecting module 6. In this way, from 
mass-produced contactleSS cards of the invention it is easy 
to obtain electronic labels having the thickness of a card but 
with much more reliable plane measurements. 
0092. In this case, however, a major disadvantage 
becomes apparent for certain applications: when Simply cut 
out from a contactleSS card, the label is only protected on one 
Side by the very minimal protection provided on one side of 
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the cavity by a Veil of plastic matter a hundred or So 
micrometers thick, whereas the other face of the module is 
exposed. To remedy this drawback, it is possible injudicious 
manner, as shown in FIG. 7(a), to cut out from one part of 
card 1 which at all events would be discarded, a first part 28 
having the Size of the planned label format. Then, as shown 
in FIG. 7(b), this part 28 is transferred onto the face of the 
label on which module 6 is visible and non-protected. Part 
28 is mounted on card 1 as shown in FIG. 7(d) using any 
appropriate technique, in particular by gluing or ultrasound 
welding. Finally, as shown in FIG. 7(e) a part 29, is cut out 
from the same card having the same size and at the same 
level as part 28. In this way a symmetrical electronic label 
can be obtained at low cost, of which an enlarged diagram 
is given in FIG. 7(f). Obviously parts 28 and 29 could be cut 
out Separately and Subsequently assembled. 
0.093 Such label 30 incorporates a module 6 protected on 
both sides, and may be graphically personalized on both 
Sides to produce labels that can be used in games or any 
other applications. 
0094. In respect of the performance of the modules, cards 
and labels of the invention, theoretical and practical results 
show that on module 6 a performing antenna is obtained able 
to operate over the frequency range of 1 to 450 Mhz. 
0.095. In order to obtain required connection perfor 
mances for a given application, only a Sufficiently high 
modulation frequency needs to be used (for example 13.56 
Mhz) to obtain acceptable performances at reading/writing 
distance. 

0096) If, for example, the frequency of 13.56 Mhz is 
considered, which is frequently used in electronic cash 
dispensing applications, the performances obtained are fully 
remarkable. A chip 7 mounted using this process and asso 
ciated with antenna 2, can currently achieve an operating 
distance of approximately 50 mm whereas the same chip 
mounted with a conventional coil of card size can reach 
approximately 70 to 75 mm. This difference is not critical for 
most currently considered contactleSS applications. Also, 
this performance may be Substantially improved by working 
on transmission circuits and the recovery of electromagnetic 
energy of the module and outside readers. 
0097 According to one practical embodiment, the mod 
ule size is in the region of 12 mmx12 mm, but it is possible 
to consider Slightly larger, elongated formats to increase 
performance, or even optimising the reader antenna or even 
the chip antenna itself in respect of its consumption to 
improve performance and attain that of a larger antenna. 

0098. With the concept of the invention, if module 6 is 
used to manufacture cards, card integrity is maintained 
throughout the entire production process. Consequently, the 
card body may easily be used in conventional manner to 
house a magnetic Stripe. Also, it may be printed using any 
existing processes with no particular restraints other than 
those that are known for the manufacture of a conventional 
card. 

0099 Also, the choice of material for the card body is in 
no way restricted: it can be adapted to the needs of various 
applications given consideration. 
0100 Consequently, the invention simultaneously solves 
all the above-described disadvantages connected with the 
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production of contactleSS modules for contactleSS cards, in 
particular in respect of cost, Space requirement, printing, 
compatibility with embossing or the insertion of a magnetic 
Stripe. The Small size of the antenna brings comparable 
advantages for the production of electronic labels, that are 
not dependent upon the shape of a card body. 
0101 The economic advantage of the invention is unde 
niable; it enables the same production lines to be used for the 
production of electronic modules with integrated antennae, 
and of operational, contactleSS electronic labels and cards at 
a fraction of the current cost of processes used to produce 
contactleSS cards or labels, at every Stage of their manufac 
ture. 

0102). Other subsidiary advantages related to the module, 
the contactleSS label and card of the invention and to their 
manufacturing processes lie in the fact that no antenna coil 
handling, no tin welding, no precise positioning of the coil 
and no printing before insertion are required. 

1. Electronic module (6) Suitable for producing contact 
less cards (1) and/or contactless electronic labels, compris 
ing a carrier Substrate (10) for an electronic microcircuit (7), 
said electronic microcircuit (7) being connectable to an 
antenna (2) to enable contactless operation of the module 
(6), characterized in that the whole of antenna (2) is arranged 
on the module and in that it comprises turns made in the 
plane of the carrier substrate (10). 

2. Electronic module (6) in accordance with claim 1, 
characterized in that said antenna (2) is made up of a spiral 
whose outer size is in the region of 5 to 15 mm, preferably 
in the region of 12 mm, whose end terminals (11,12) are 
connected to contact pads (13,14) of the electronic micro 
circuit (7). 

3. Electronic module (6) in accordance with claim 2, 
characterized in that antenna (2) is made up of a conductor 
Spiral comprising between approximately 6 and approxi 
mately 50 turns, the width of each turn being of about 50 to 
300 um, the Space between two contiguous turns being in the 
region of 50 to 200 um. 

4. Electronic module (6) in accordance with claim 3, 
characterized in that the outer shape of Said Spiral is Sub 
Stantially circular, having an outer diameter in the region of 
5 to 15 mm, preferably approximately 12 mm. 

5. Electronic module (6) in accordance with claim 3, 
characterized in that the outer shape of Said Spiral is Sub 
Stantially Square, with an outer Side measurement in the 
region of 5 to 15 mm, preferably approximately 12 mm. 

6. Electronic module (6) in accordance with claim 3, 
characterized in that the outer shape of Said Spiral is Sub 
Stantially oval, having a larger measurement of approxi 
mately 15 mm and a Smaller measurement of approximately 
5 mm. 

7. Electronic module (6) in accordance with any of the 
preceding claims, characterized in that the microcircuit (7) 
is placed in the centre of antenna (2) and on the same side 
of module (6) as the antenna, the connection terminals 
(11,12) of the antenna being connected to corresponding, 
respective contact pads (13.14) of module (6) or of micro 
circuit (7) via conductor leads (15). 

8. Electronic module (6) in accordance with any of claims 
1 to 6, characterized in that the microcircuit (7) is placed on 
the same side as antenna (2) astride its turns, the connection 
terminals (11,12) of the antenna being connected to corre 
sponding, respective contact pads (13,14) of module (6) and 
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of electronic microcircuit (7) via conductor leads (15), an 
insulator (16) being placed between the microcircuit (7) and 
at least the antenna Zone under the microcircuit. 

9. Electronic module (6) in accordance with any of claims 
1 to 6, characterized in that the electronic microcircuit (7) is 
placed on the side of the module (6) with no antenna, the 
connection terminals (11,12) of the antenna being connected 
to corresponding, respective contact pads (13,14) of the 
module (6) or of microcircuit (7) via conductor leads (15) 
crossing over wells (23) made in carrier substrate (10) of the 
module at the level of said connection terminals (11,12) of 
the antenna. 

10. Electronic module (6) in accordance with any of the 
preceding claims, characterized in that a tuning capacitor 
(17) is connected in parallel to terminals (11, 12) of the 
antenna to contact pads (13,14) of the electronic microcircuit 
(7), the value of capacitor (17) being chosen to obtain an 
operating frequency for module (6) in the range of approxi 
mately 1 Mhz. to 450 Mhz. 

11. Electronic module (6) in accordance with claim 10, 
characterized in that the value of tuning capacitor (17) is in 
the region of 12 to 180 picoFarad, and in that the operating 
frequency of the module is approximately 13.56 Mhz. 

12. Electronic module (6) in accordance with claim 10, 
characterized in that the value of tuning capacitor (17) is in 
the region of 30 to 500 picoFarad, and in that the operating 
frequency of the module is approximately 8.2 Mhz. 

13. Electronic module (6) in accordance with any of 
claims 10 to 12, characterized in that the tuning capacitor 
(17) is obtained by depositing oxidized silicon on the surface 
of the microcircuit (7) previously coated with an insulator 
(16). 

14. Electronic module (6) in accordance with any of the 
preceding claims, characterized in that it comprises on one 
face of carrier (10) an antenna (2) connected to microcircuit 
(7), and on the other face of carrier (10) visible contacts (26) 
also connected to microcircuit (7), in Such manner as to 
obtain a hybrid card able to be read and written on via 
contacts (26) and/or antenna (2). 

15. Process for manufacturing an electronic module (6) in 
accordance with any of the preceding claims, characterized 
in that it comprises Stages consisting of: 

on a Substrate carrier (10) making a plane spiral antenna 
(2) of Small size provided with connection terminals 
(11,12); 

fixing on said carrier (10) or said antenna (2) a microcir 
cuit (7) provided with contact pads (13,14); 

making the electric connection between connection ter 
minals (11,12) of antenna (2) and corresponding con 
tact pads (13,14) of the microcircuit; 

16. Contactless card (1), comprising a card body (3), an 
electronic module (6), carrying an integrated microcircuit 
(7) able to be incorporated into a card body (3), and an 
antenna (2), characterized in that the size of Said antenna (2) 
is Substantially Smaller than the size of card (1), and in that 
antenna (2) is a Substantially plane spiral antenna wholly 
arranged on carrier substrate (10) of electronic module (6). 
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17. Contactless card (1) in accordance with claim 16, 
characterized in that it is provided with an electronic module 
(6) in accordance with any of claims 1 to 14. 

18. Process for manufacturing a contactless card (1) in 
accordance with claim 16 or claim 17, characterized in that 
it comprises Stages consisting of: 

cutting out, from a carrier (8) of electronic modules, a 
contactless module (6) provided with an antenna (2) 
and a microcircuit (7); 

bringing said module (6) opposite an opening (9) of 
Substantially the same size as the module, made in card 
body (3); 

fixing Said module in the opening of the card body. 
19. Electronic label, especially intended for object iden 

tification, characterized in that it comprises an electronic 
module (6) of Small size, its largest measurement being in 
the region of 5 to 15 mm, and an electronic microcircuit (7), 
characterized in that it comprises an antenna (2) also of 
Small size arranged on Said electronic module. 

20. Electronic label, characterized in that it is provided 
with an electronic module (6) in accordance with any of 
claims 1 to 13. 

21. Electronic label in accordance with claim 19 or claim 
20, characterized in that the electronic module (6) provided 
with its microcircuit (7) and its antenna (2) is fixed on or 
integrated in a carrier, So that the label may be made part of 
an object to be identified. 

22. ProceSS for manufacturing an electronic label in 
accordance with any of claims 19 to 21, characterized in that 
it comprises Stages consisting of: 

out of a carrier (8) of electronic modules (6) cutting out 
a contactless module (6) provided with an antenna (2) 
and a microcircuit (7); 

integrating Said cut-out electronic module into a protec 
tive Support. 

23. Process for manufacturing an electronic label, char 
acterized in that it comprises Solely the Stage coSSeting of 
cutting out an electronic module (6), in accordance with any 
of claims 1 to 14, from a contactless card (1) incorporating 
Such module, in Such manner as to leave Some Substance of 
card body (3) around the electronic module (6), for the 
purpose of protecting the module. 

24. Process for manufacturing an electronic label, char 
acterized in that it Subsequently comprises the Stages con 
Sisting of: 

cutting out from a contactless card (1) a first element (28) 
incorporating an electronic module (6) in accordance 
with any of claims 1 to 14, to a given shape So as to 
leave Substance around the module; 

cutting out from a card, preferably the same contactleSS 
card (1), a second element (29) having the same shape 
as Said first element; 

assembling said first and second elements (28.29) in such 
manner that electronic module (6) is incorporated 
between Said elements and protected by the latter. 
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