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tthe antenna is on a sﬁ'ﬁport made of fibrous materiagsieguch as paper. 10
Prior art: The contactless smart card is a system being used increasingly

in various sect or%ed}ﬁ)e& ngn%rlﬁéﬁg to SEH Yont gé{é%@a{_sapgen devel oped as

a means of payment. 15 true for t] ectronic wallet. Many
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using contactless smart cards. The exchange of information between a
contactless card and the reader takes place via renote el ectromagnetic
coupling 20 between an antenna enbedded in the contactless card and a

secong amigRmd da t%:r@,ader. In order to create, store and process the
I nformation, t card 1s equi pped with a chip_which is connected to th
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30 - ;phe connection of the chip's contact pads to the antenna's contact
pads using electrically-conductive ink or epoxy or polyners, comonly
referredBrdoxs afs "f1ip-chi p" die bonding technique. - hot-lamnation

under pressure9fe t hetRRemn ad Ispeeit 32aplastikc haysysteh theiggr dubedy
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support iARCEHERTIRDLE r Bat BRI AR oBFEECESr 9 I £ sector, the

card has been developed as a means of payment. The same holds
15 trxrue for the electronic wallet. Many companies have also
developed identification means for their personnel using
contactless smart cards.
The exchange of information between a contactless card
and the reader takes place via remote electromagnetic coupling
20 between an antenna embedded in the contactless card and a
second antenna in the reader. In order to create, store and
process the information, the card is equipped with a chip
which is connected to the antenna. The antenna and the chip
are generally located on a dielectric support made of plastic.
. 25 The standard industrial manufacturing process for these
components can be broken down into three steps:
- the antenna is made on a plastic dielectric support
(polyvinyl chloride (PVC), polyesters (PET), polycarbonate
(PC)...) using copper or aluminum etching techniques,

30 - the connection of the chip's contact pads to the
antenna's contact pads using electrically-conductive ink or
epoxy or polymers, commonly referred to as the "flip-chip" die
bonding technique.

- hot-lamination under pressure of the upper and lower

35 plastic layers of the card body (PVC, PET, PC, acrylonitrile-
butadiene-styrene (ABS)...), onto the antenna support in order
to create a monobloc card.
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subj ect 51‘;’“ d support to a heat treatnent in order to bake said ink,
After lamination, the imprint from the copper etching is
visible on the printed card bodies. Although this does not
prevent the card from operating correctly, the defect is often
emphasized by users who are very concerned about the aesthetic
35 criteria.
Furthermore, the cost of manufacturing the card with this
process is too high to enable any real increase in its usage.



-.the card bodies onto the antenna support consisting in welding on

a bonding step using electrically conductive adhesive to bond the chip's

- bondi ng pads onto the antenna's bondi ng pads, 30 and A step for nat i
b s

of the support at |east two sheets of plastic material, formng the card
bodi es) by a hot press nDIding techni que. 35 Bri ef description of the
dr awi ngs: 0 3 JUN TOO3 4 screen printing the antenna on the support.
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antenna 14 and . The second st ep, represented in figure 1B consists in
screen pr‘F"h’E‘ii%g Jeﬁ1 PnsBPAFFRg &f r M5 I0E aFPER/l?IHFH§a¥U FHEe? tfenvéhess

wi t hout Zéoﬁﬁgﬁiégcal contact. The third step, represented in figure 1C,
consists in screen printing the electrical bridge 20 which connects turn 10
to bonding pad 14. Once the antenna has been screen printed on the support,
i't is cutRiscldsurenpfistbhasinfenhionard. According to a 30 preferred

enbodjsrent, a o] e {HeCash,ERENEL Of st he SURRE £@S shewa in
flgu?% 2. ThleF@%tg%ugéna Iesga dﬁ?ect meﬁ% Eetmegn tﬁe carébﬁo i es %hrlng
the | ani rd¥3W¥pagkdcddy. supplying an inventive manufacturing process

using a support made of fibrous material on which an antenna

is screen printed using electrically conductive ink, thereby

significantly reducing the production costs of hybrid or
20 contactless smart cards.

The invention thus relates to a manufacturing method of a
contactless smart card with an antenna support made of fibrous
material such as paper, which includes the following steps:

A manufacturing process of the antenna consisting in

, 25 screen printing turns of electrically conductive polymer ink
on a support made of fibrous materials and to subject said
support to a heat treatment in order to bake said ink,

a bonding step using electrically conductive adhesive to
bond the chip's bonding pads onto the antenna's bonding pads,
30 and
A step for laminating the card bodies onto the antenna
support consisting in welding on each side of the support at
least two sheets of plastic material, forming the card bodies,
by a hot press molding techniqgue.
35

Brief description of the drawings:




Lam nation is carried out by hot press nolding. According 35 to a preferred
- enmhodi nent, two |layers of plastic material are used for each card body

.This plastic material is generally polyvinyl chloride (PVC), pol yeSMeﬂlN 2003
(PET, PETG, polycarbonate 0 3 JUN 2Q03 5 (PC) or

acrylonitrile-butadi ene-styrene (ABS). "According to a preferred enbodi nent,
PVC is used. The two | ayers have different stiffness. The external |ayer is
made of ri gi d M, mirbeselee i nshylect ayeand n ﬂw&a@tey\iehmne aft envhe
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is cut to the dimensions of the card. According to a

30 preferred embodiment, a cutout 22 is made in each corner of
the support, as shown in figure 2. This cutout enables a
direct weld between the card bodies during the lamination
process.

Lamination is carried out by hot press molding. According

35 to a preferred embodiment, two layers of plastic matexial are
used for each card body. This plastic material is generally
polyvinyl chloride (PVC), polyester (PET, PETG), polycarbonate



15 Once this step is termnated, a card as shown in figure 3 is obtained.

. The bodies of the card 24 are heat bonded together in the corners vlL.g lhjﬁzw
_cutouts 22 on the antenna support . The chip 26 is enbedded in the / )
is thus not visible. 20 Figure 4 is a ¢ross sectional view along axis A-A

of the smart card represented in f fig%lre 3 . The card consists of an

ant enna support 28 made of fibrous material, inserted between the two card
bodi es. SV hst f
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e external ayexr of the card body is thus 275pum thick and
the internal layer approximately 40um thick.

20 The lamination step consists of stacking together the
various layers of PVC which form the card body and the antenna
support. This sandwich is then placed in a lamination' press.
The sandwich is heat treated at a temperature greater than
100°C, and preferably greater than 150°C. At the same time,

25 the sandwich is pressed in order to fuse the various layers
together. Under the combined action of heat and pressure, the
external PVC softens and the internal layer made of PVC with a
lower Vicat softening temperature then liquefies. The
liquefied PVC traps the screen printed ink of the antenna

30 within the mass of the card offering it enhanced resistance to
the mechanical stresses encountered during smart card usage.
Furthermore, the antenna adheres to the card body better. This
adherence may be enhanced by using pressure-sensitive double-
face tape placed between the card body and the antenna.

35 The cutouts 22 made in the corners of the antenna support
allow the two internal PVC layers to come into contact with

one another. By blocking the corners by welding the two card



process. 2. The smart card manufacturing process according to 20 claim1,
“in which, during the antenna manufacturing process, the corners of hae
'.paper antenna support are notched in order to allow the two card bo i elyN ¢ 2303
be wel ded together; said card obtained thereby offering a preferenti al

del ami nation zone which will highlight any act of deliberate damage a 25
posteriori. 3. The smart card manufacturing process according to claim 2,
char act er ibedid dgn ttdtpit Here, SAEEt of orMengndditareddael net réoyes afret ke rearkdody
is stiffer, than the sheet formng the 3Q internal |ayer of the card  baody,
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support, B! BofflSRER! ool 1RlASLe IRCI e dloniary e aver s added to
each card_body whi ch acts as a cover. 7. A smart card manufacturing process
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]Ca]CﬂﬂcAa]Ca]@ﬁkﬁakﬁékcs%hﬁRégl%erminated, a card as shown in figure 3
is obtained. The bodies of the card 24 are heat bonded
together in the corners via the cutouts 22 on the antenna

support. The chip 26 is embedded in the card and is thus not

visible.
20 Figure 4 is a cross sectional view along axis A-A of the
smart card represented in figure 3. The card consists of an

antenna support 28 made of fibrous material, inserted between

the two card bodies. Each card body contains a cover 30 which

consists of a sheet of transparent PVC film or varnish layer,

25 an external rigid PVC layer 32 and an internal soft PVC layer

34. The turn 36 and the bonding pads are trapped in the

internal layer 34 of the card body's PVC mass. The chip 40 is

connected to the bonding pads of the antenna 38 by a layer of

conductive glue 42. This conductive glue is conductive ink,

30 epoxy or polymer based. According to a specific embodiment,

bonding is carried out in accordance with the process commonly
referred to as "flip-flop" die bonding technique.

The process according to the invention offers a card

having two major qualities for the companies which use it: the

35 preservation of the electrical components provide this card

with enhanced solidity and, in case of card malfunction, the

delamination property of the fibrous materials such as the
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10 5 paper, comprised of the following steps:

a manufacturing process of the antenna consisting in
screen printing turns of electrically conductive polymer ink
on a support made of fibrous materials and to subject said
support to a heat treatment in order to bake said ink,

10 a bonding step using electrically conductive adhesive to
bond the chip's bonding pads onto the antenna's bonding pads,
and

a step which laminates the card bodies onto the antenna
support consisting in welding each side of said support to at

15 least two sheets made of plastic material having different
stiffness, forming the card bodies, by a hot press molding
process.

2. The smart card manufacturing process according to
20 claim 1, in which, during the antenna manufacturing process,
the corners of the paper antenna support are notched in order
to allow the two card bodies to be welded together; said card
obtained thereby offering a preferential delamination 2zone
which will highlight any act of deliberate damage a

25 posteriori.

3. The smart card manufacturing process according to
claim 2, characterized in that the sheet forming the external
layer of the card body is stiffer than the sheet forming the

30 internal layer of the card body, said internal layer having a
low Vicat softening temperature.

4. A smart card manufacturing process, according to any
one of the previous claimsg, in which the two sheets each
35 forming card bodies are of different thickness.
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VUHSUR () "+, 5 QL2IRBIRY f TG cturing a smart card according to any

one of the previous claims, in which, during the hot
lamination step of the card bodies onto the antenna support, a
third sheet of plastic material or varnish layer is added to

each card body which acts as a cover.

7. A smart card manufacturing process according to any one

of the previous claims, in which the plastic material forming

the card bodies is polyvinyl chloride (PVC), polyester (PET;

PETG) , polycarbonate (PC) or acrylonitrile-butadiene-styrene
15 (ABS) .

8. A smart card manufacturing process according to any one

of the previous claims, in which the conductive glue used to
bond the bonding pads of the chip onto the bonding pads of the

20 antenna is electrically conductive ink, epoxy or polymer
based.



