WO 02/ 061676 PCT/1B02/ 00307 Portable object with chip and antenna 5 FIELD
OF THE I NVENTI ON Thi s invention concerns a nethod of manufacturing a nodul e
10 i ntendwo ceoswreat e a portabl e object with chip and ant @eamaBim@Berdi ng an
antenna and a chip placed on an insulating substrate, a method of

manuf acturing a batch of n nodules for portable objects wth chip and
antenna, a nethod of creating a portable object with chip and antenna, and
a nodul e intended to create a portable object with chip and antenna, and a
15 portabl e object_w th chip, and an{enna, ,Such portabl e objects may, in
particular, be carﬂ@rtﬁ‘biﬁdhbl%ﬁtdgl Hlﬁhlﬁl %Bf£ ankeRNa abel s or tags.
Such cards with chip and antenna are intended to | oad or downl oad
information by radio transm ssion of data between an antenna 20 placed in
the card body and a fixed transmtter / receiver |ocated nearby. Such

| ab&l s are, for exanple, intended to be affixed to products on sale to
prevent theft. BACKGROUND OF THE | NVENTI ON 25 Met hods of manufacturing
such portable ects, especially cards, are known, for exanple in
docuneriFIEISDEDGBJBIEEN VENTARO®h the antenna, consisting of a conducting
wire, is first connected by one end to a contact on a chip placed on a
substrate, then placed on the substrate with a 30 wire guide and insertion
means whi ch ar éllaisv daventien; gpngemes s smeteod sof frmeaudacturdng ud smaghde
(alieng hrehded ﬁi‘%’i)&até’véego‘i{%lénéﬁ e withl @ aand'%ﬁ'ﬁé%iﬂaﬂ%@ﬁfdin
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substrate and then pressed and thernal | supstrate. Latly,
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PCT/ | B2/ 06801k irtended to create a portable object vmth chip and antenna, and a

15  portable object with chip and antenna.

Such portable objects may, in particular, be cards or phone cards,
but also security labels or tags.
Such cards with chip and antenna are intended to load or
download information by radio transmission of data between an antenna
20 placed in the card body and a fixed transmitter / receiver located nearby.
Such labels are, for example, intended to be affixed to products on sale to
prevent theft. ‘

BACKGROUND OF THE INVENTION
25
Methods of manufacturing such portable objects, especially
cards, are known, for example in document US 6 088 230, in which the
antenna, consisting of a conducting wire, is first connected by one end to a
contact on a chip placed on a substrate, then placed on the substrate with a
30 wire guide and insertion means which are moved bi-axially across the
surface of the substrate (along X and Y axes). When the antenna follows a
meandering path, connection points are necessary at each change of
direction.
To make these connection points, the insertion means must be
35 lowered along a Z-axis and the conducting wire is temporarily pressed
against the surface of the substrate and then pressed and thermally welded
in the substrate. Lastly, the second end is connected to another contact of



the chip, and the substrate and its conponents can then be covered by a
protective |layer. The steps involved in producing a card with chip and
ant enna awe 02a6fefé cul t, especially when the antenna i s noPCItIBed/@he7. 5 In
addition, the antenna is not held in place before being covered wth the
protective layer, making it inpossible to guarantee its position. The
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step iramnthémumgl ating substrate with at | east one side is provided.
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housing there is some d1sadvantages During, for example, an injection step

following a positioning step in which the antenna is placed in the unique
housing, the position of the turns can namely vary, thus modifying the
geometry of the antenna. By modifying the geometry of the antenna, there is

20 a risk that the operating frequency of the portable object can be less
precisely defined. So the portable object obtained by such a method can be
Iess reliable.

SUMMARY OF THE INVENTION
25
One purpose of the invention is to propose a method which enable
to obtain a more reliable portable object.

According to an aspect of the invention, a method of
30 manufacturing a module intended to create a portable object with chip
and antenna. The portable object comprises an antenna and a chip
placed on an insulating substrate. The antenna comprises a plurality
of turns. The method comprises a first step in which an insulating
substrate with at least one side is provided. The method is

35 characterised in that it further comprises :
- a second step in which an individual housing opening in the

said side is made for each of the said turns ;

a



said side is nade for each of the said turns ; WO 02/061676 PCT/I|B02/ 00307
3 - athird step in which said antenna conprising a plurality of turns is
made by pwaaemgleas conducting material in each individual PROUBIZN®3075 By
first making a plurality of individual housings and then by placing each
turn of the antenna in a different individual housing, the insulation
between the different turns is better. 3FurthernDre the geometry of the
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Advantageously, the individual housing can be produced by
machining or by laser.

20 Advantageously, the substrate includes a thermoplastic and the
said housing can then be made by hot pressing or moulding.

These modes of realisation of the housing are easy to implement
and provide in particular an easy way of making any shape of housing,
which means in addition that numerous possibilities are available

25 concerning the type of antenna.

In particular the type of material employed for the antenna
contribute to define a precise wavelength and operating frequency in the
same range as that of the fixed ad hoc transmitters/receivers. Generally the
antenna consists of a conducting material, which in this case can be made

30 from a conducting wire or a conducting paste, depending on the chosen
housing,.

The turns forming the antenna may have a circular cross-section
when a conducting wire is used, for example, and may be wound in various
geometries.

35 Advantageously, the said antenna and the said connections are
realised simultaneously.



geonetries. 35 Advantageously, the said antenna and the said connections
are realised sinultaneously. WO 02/061676 PCT/|1B02/ 00307 4 The
connect i owe lpeéween t he antenna and the chip can be nade IPgT/IBIZ®GH7
contacts, each end of the antenna then being physically connected
according to known techniques to a respective connector on the chip. The
connections can also be made wi t hout ntact in this case the chip
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antenna comprising a plurality of turns 1s mad e by p acmg a conductmg
material in each of the said individual housings.

This method can be used to produce the modules in medium or
even long series production rums. All the housings can, for example, be

20 produced in one step, then all the antennas are made, etc. In particular, this
enables the various steps of the method to be carried out on different
stations.

An other object of this invention is to improve a method of creating
a portable object with chip and antenna .

25 This objective is achieved due to the fact that said portable object
with chip and antenna is made from a module comprising a chip, an
antenna comprising a plurality of turns, a substrate in which a plurality of
individual housings is made to individually contain the turns.

When the substrate includes advantageously a thermoplastic, at

30 least one layer of thermoplastic can be placed on the said module and the
assembly formed by the said module and the said layer of thermoplastic can
be hot rolled or the said substrate can be placed in a mould and a
thermoplastic material can be injected in the said mould.

These two techniques can be used to produce by polymerisation

35 strong bonds between the thermoplastic substrate and the thermoplastic
material added to create the portable object with chip and antenna. Thus,
after treatment, the substrate is completely buried in the body of the



30 | east one layer of thernoplastic can be placed on the said nodul e and
the assenbly forned by the said nodule and the said | ayer of thernoplastic
can be WD oobléeel or the said substrate can be placed i nrPaTnBW/@3@nd a
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plural iy produced using methods similar to those described previously. In

particular, they can be obtained by moulding or hot rolling, when the plate
includes advantageously a thermoplastic or with a cover. The assembly so

20 formed, including the plate and the modules, is then cut into n portable
objects with chip and antenna.

An other object of this invention is to improve a module intended to
create a portable object with chip and antenna comprising an antenna and a
chip placed on an insulating substrate, said antenna comprising a plurality

25 of turns.

This object is reached due to the fact that the module comprises an
insulating substrate comprising at least one side, a plurality of individual
housings opening in said side, that each individual housing comprises a
turn of said antenna, said turn being made of a conducting material.

30 These modules form the main part of the body of a portable object
with chip and antenna in which they are fitted simply, for example,
according to one of the previously described methods.

These modules can be obtained according to any of the above-
mentioned methods. In particular, they can be made individually or in a

35 plate cut afterwards.

An other object of this invention is to improve a portable object
with chip and antenna comprising a chip and an antenna.



25 of turns. This object is reached due to the fact that the nodul e
conprises an insulating substrate conprising at | east one side, a

pl ural i t ywofo2ioemdresi dual  housi ngs opening in said side, tirat/1BEXG0307

i ndi vi dual housing conprises a turn of said antenna, said turn being nmade
of a conducting material. 30 These nodules formthe main part of the body
of a portable object wth chip and anfenna in which they are fitted
sinply, for ex : : j t i CLil hods.
These modul es ?;fgég%bjggfgﬁgéeg%%gﬂrﬁ%@g fg%@%%ylttﬁg%a_ o%@f-% (?Tﬂéﬁt%?one

met hodschipn apgy endenaa, CORmIisem apanpdale ohgripedy accoréng toanygsohthee cut
af t er wapiisHously ddiiribdy fitdthetst his invention is to inprove a portable
object with czi p and antenna conprising a chip and an antenna. WO

02/ 061676 PCT/1B02/ 00307 6 This object is reached due to the fact that the
portabl e object with chip and antenna conprises a nodul e obtai ned
according to amy, ofiLBe. RN 61 S| 495 LEREEBINY 1@ Thgalovent {gf will
be cl early understood ang its a van?ag S W appear on readi N the

det ai | exppREC OOpréading: the, defailecd desofiptioal bskaw.onf medessenhtrealisation
non-1 i mty So6R &0 PTI ON OF THE DRAW NGS The descri ption
refersr&}t tgﬁ% at[%%’:ﬁ%glggg?ﬁ%‘g}fﬁg?%ich: - figure 1 is a plan view of a
substrate, - figure 2 is a plan view of a nodule including a substrate, an
15 1ant eBRAEFOESURIPFIONOOFeFHIADRAWWANGSr € cross-sections according to
line I'll - 11l of figure 2 each illustrating a variant of the nodule, -
figure 4 is a plan view of a plate including several nodules, - figure 5 is
a cr ossHsedesoriptibrt referotultke afttddlgd dradpingsaoedwiitcla: 20 noul d, - figure
6 is acr oss-se_cftizjjy&ne ?fisaa BP&@P&V@&@ &%Str.i:l&} particular a card wth chip

and ant enna,

- figure 2 is a plan view of a module including a substrate, an
15  antenna and chip,
- figures 3A and 3C, are cross-sections according to line III - III of
figure 2 each illustrating a variant of the module,
- figure 4 is a plan view of a plate including several modules,
- figure 5 is a cross-section of the module of figure 3A placed in a
20 mould,
- figure 6 is a cross-section of a portable object, in particular a card
with chip and antenna,
-figure 7 is a cross-section of the module of 3C ready for hot
rolling, and
25 - figure 8 is a cross-section of the module on which a cover is placed.

DETAILED DESCRIPTION

Figure 1 shows a substrate 10, preferably of thermoplastic in
30 which, on one of the sides 10, individual open housings 12 has been
produced intended to contain an antenna made from conducting material
not represented. These housings 12 can be obtained, for example, by
machining, laser or moulding. The substrate 10 may also include a housing
intended to contain a chip.
35 Figure 2 illustrates a module 24 including the substrate 10 on
which a chip 18 has been placed and an antenna 20 which has been placed
in the individual open housings 12.



- figure 7 is a cross-section of the nodule of 3C ready for hot rolling,
and 25 - figure 8 is a cross-section of the nodule on which a cover is
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preferably semi-circular.
The antenna 20 can also be made with a filling conducting resin

20c. Figure 3C shows an example of an individual housing 12c in which a
20 filling conducting resin 20c has been applied. After polymerisation, the
conducting resin 20c forms a solid conducting material similar to the
conducting wire 20a.
When the substrate 10 includes a chip 18 and an antenna 20 fitted
in individual housings 12, it will be referred to as a module 24. This module
25 24 is then ready to be used to create a portable object, especially a card with
chip and antenna. Preferably, apart from its thickness, the dimensions of the
module 24 are similar to those of the card with chip and antenna for which
it is intended (54x85mm2 for a standard card).
When the module 24 is used to form another type of card, for
30 example SIMM, care must be taken to place the antenna 20 and the chip 18
in the detachable area of the card support (approximately 15x25mm2 for the
standard SIMM cards) which is placed in the device for which it is intended
(mobile telephone for example).
Generally in fact, the module 24 is placed in the useful area of the
35 portable object which can be detached from a larger support intended, for
example, to simplify its packaging and protect it before use. For the



20 filling conducting resin 20c has been applied. After polynerisation, the
conducting resin 20c forns a solid conducting nmaterial simlar to the
conduct i /gowrmel620a. \When the substrate 10 includes a chi pCI8Be®3@N
antenna 20 fitted in individual housings 12, it will be referred to as a
nodul e 24. This nodule 25 24 is then ready to be used to create a portable
obj ect, especially a card with chip anf antenna. Preferably, apart fromits
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body of a smartcard. These methods are the same when using a plate 26

including n modules 24, to produce simultaneously a batch of n cards with
20 chip and antenna.
When the module 24 used is a thermoplastic, to produce a card
with chip and antenna, the module 24 can be placed in the bottom 30 of a
mould 32 preferably made from two parts 32a and 32b, the part 32a
supporting for example the module 24, as shown on figure 5. Thermoplastic
25 material can then be injected through an opening 34 provided for this
purpose in the part 32b. The thermoplastic forming the substrate 10 will
react with the thermoplastic material added to form strong bonds by
polymerisation. After demoulding, a card with chip and antenna 36 is
obtained, as shown on figure 6, in which the substrate 10 is no longer
30 visible, since it is completely fused with the added thermoplastic material.
The chip 18 and the antenna 20 are completely buried in the body of the
smartcard 36.
When the module used is a thermoplastic, the card with chip and
antenna 36 can also be produced by hot rolling. In this case, as shown on
35 figure 7, a thermoplastic sheet 38 is placed over the side 10’ of the substrate
10 including the antenna 20 and the chip 18 and the assembly is hot rolled
between known rollers, not shown, so as to form the card with chip and



the particular format of the card. Several nethods are available to
integrate the nodule 24 In the body of a smartcard. These nethods are the
same wherw0Rnog@eas pl ate 26 including n nodul es 24, to pr®dwmas2/00307

si mul t aneously a batch of n cards vvith 20 chip and antenna. Wen the
nodul e 24 used is a thernoplastic, &roduce a card wth chip and
antenna, the nodul e 24 can be pl aced i the bottom 30 of a nould 32
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a card gmniphagfi ﬂl‘@@ﬂle@n\bﬁm}ﬂ is simply cut out to obtain n cards with chip and
antenna 36.

As for the substrate 10, when proceeding by moulding or hot

20 rolling, the plate 26 is no longer visible in the assembly of cards with chip

and antenna, since it is completely buried in the thermoplastic material

added. Although both of these methods can be used with a plate 26

including several modules 24, it is preferable to first cut out n modules 24

and to produce and realise n cards with chip and antenna 36 individually.

25 The method with cover 42 is as easy to implement, whether for a module 24
or a plate 26 including the batch 24’ of n modules 24.

30



The net hods enpl oyed to manufacture a card with chip and antenna 36 using
t he above-nenti oned nethods al so apply to the nmanufacture of batches of n
cards w twoahiopiéad antenna 36.1n fact, the substrate 10PC3/1IB&ploaced by
the plate 26 including n nodules 24 and the 15 sane steps as those '
described, specific to each nethod, are applied. Thus, an assenbly is
obtained fromthe plate 26 including dObatch of cards with chip and
antenna, which is sinply cut out to obtain n cards with chip and antenna
36. As for the substrate 10, when proceedi ng by noul ding or hot 20
rolling, the plate 26 is no longer visible in the assenbly of cards with
chip and antenna, since it is conpletely buried in the thernoplastic

mat erial added. Although both of these_nethods can be used with a plate 26
i ncludi ng several nodules 24, it iscﬁﬁ@$%5able to first cut out n nodul es
24 5and to produce and realise n cards with chip and antenna 36
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- a third step in which said antenna (20, 20a, 20b, 20c)
comprising a plurality of turns (14) is made by placing a
conducting material (20a, 20b, 20c) in each individual housing
(12, 12a, 12b, 12¢).
20 2. The method according to claim 1, characterised in that a filling
conducting resin (20c) is applied in the individual housings (12a, 12c)

and in that the said conducting resin (20c) is polymerised to form the
antenna (20c).
3. The method according to claim 1, characterised in that a conducting
25 wire (20b) is placed in each individual housing (12, 12a, 12b, 12¢) to form
the antenna (20Dbj.
4. A method of manufacturing a batch of n modules for portable
objects with chip and antenna (36) each comprising :
- an antenna (20, 20a, 20b, 20c) comprising a plurality of turns
30 (14) ; and
- a chip (18)
placed on an insulating substrate (10), characterised in that a plate (26)
is provided on which n areas (28) are defined each including an
insulating substrate (10) each of which comprises at least one side
35 (107,
in that a plurality of individual housing (12, 12a, 12b, 12c) opening in
each of the said sides (10’) is made, said individual housings (12, 12a, 12b,



(12, 12a, 12b, 12c). 20 2. The nmethod according to claim1, characterised
inthat a filling conducting resin (20c) is applied in the individual
housi ngs W02a/06162€) and in that the said conducting resi RCTABE)Y00BE
polynmerised to formthe antenna (20c). 3. The nethod according to claiml,
characterised in that a conducting 25 wire (20b) is placed in each
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chi p angd, an 3 I s, made sing a chip (18)
an gntgﬂ%%( t@?rpf?é’ d[?l'iﬂ"é’rqq’lﬂo%g’o?oﬂﬂlﬁsé’(e gas‘lﬁbst rate (10) in
which a plurality of individual housings (12, 12a 12b, 12c) is nmde to
i ndi vi dual |y, nt n 4) . B, Th nmet.hod accor,di n
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module (24) and said layer (38, 40) of thermoplastic is hot rolled.

7. The method according to claim 5, characterised in that an
additional form (42) forming a cover is placed over the individual housings
20 (12, 12a, 12b, 12c) of the said module (24).

8. The method according to claim 5, characterised in that said
substrate (10) comprises a thermoplastic, in that said substrate (10) is
placed in a mould (32) and in that a thermoplastic material is injected in

25 said mould (32).

9. A module (24) intended to create a portable object with chip and
antenna (36) comprising an antenna (20, 20a, 20b, 20c) and a chip (18)
placed on an insulating substrate (10), said antenna comprising a plurality
30 of turns (14), the module (24) is characterised in that it comprises :
- an insulating substrate (10) comprising at least one side (10’) ;
- a plurality of individual housings (12, 12a, 12b, 12c) opening in said
side (10’) ; and
in that each individual housing (12, 12a, 12b, 12c) comprises a turn
35 (14) of said antenna (20, 20a, 20b, 20c¢), said turn (14) being made of a
conducting material (20a, 20b, 20c¢).



nodul e (24) and said |layer (38, 40) of thernoplastic is hot rolled. 7. The
nmet hod according to claimb5, characterised in that an additional form (42)
form ng awommsleie pl aced over the individual housings 2@CTAB)2/@2&, 12b,
12c) of the said nodule (24). 8. The method according to claimb5,
characterised in that said substrate (10) conprises a thernoplastic, in
that said substrate (10) is placed in12 nould (32) and in that a

t her nopl ast i er,i is.injected in i . 9. u (24)
i ntended to g%‘g-z’ﬁt’%ﬁ%%i%#’?’é% e“Q)Q%’ glcl{p m%ﬁa%ﬁé%i%ﬁgbpgéﬁggﬁ%é)%&?@s| ng
an ant eraad (80 artoana2(@y), 20s,) 28hd 20ahitlpe (DaTablel akbjedt da characterised g
Subst 1 2! Gkt 1PlondBlide 2LZOARIE PBY iSidHled RHFBd to Bnph, Lur DS (14), the
nodul e ( I's characterised 1n that 1t conprises : - an Insulating
substrate (10) conprising at |east one side (10') ; - a plurality of

i ndi wi dual housings (12, 12a, 12b, 12c) opening in said side (10') ; and
in that each individual housing (12, 12a, 12b, 12c) conprises a turn 35
(14) of said antenna (20, 20a, 20b, 20c), said turn (14) being made of a
conducting material (20a, 20b, 20c). WO 02/061676 PCT/I1B02/00307 12 10.
Portabl e object with chip and antenna (36) conprising a chip (18) and an
antenna (20, 20a, 20b, 20c), the portable object is characterised in that
it conprises a nodule (24) obtained according to claim8. 5



