1 *159159* Method for connecti ng a chip to an antenna in a contactl ess

smart card radi o frequency identification device 5 Techn m‘m
i nvention concerns the field relating to radi o- frequenc mmmm\ﬂ\ iion
devices (RFID), notably using smart cards and nore specitica)ly,a method
for connecting a chip to the antenna of ;an RFID device of contact | ess
smart card type. 10 Prior art RFID devices including contactless snart

cards, contactless tickets, and snart | abels have beconme extrenely
wi despr ead Mathedefipryecanpecibivge aanbibey‘—ondnt bBitennse ias al Goortaditilesar ds,

smart cards have {ecome.d ngli snefs bl S laol PiSedrowth is

d

| argely due to the fact that, Iin additio to trhe tradltlonaﬁ-‘r use of cards
whi ch nake contact w th an appropriate reader (e.g. bank and tel ephone
cards), the new cards can be used w thout any physical contact with 20

their r ad«-;:g. I'll'he egcgagg of information between the contactless card or
hybri d cont card and the associated reader is acconplished
by renote el ectr diteignetinveadaiphi ngohet meen tare Abéeanad IMteigiat ed i ns@idhe
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made the devel opment of nmany other 30 applications possible. For exanhple,

the devdl opnent of the electronic wallet can be nmentioned. In the
transport atesivr seet or, smart cards have been devel oped as a neans of

payi ng hi ghway tfpﬁLﬂ a%%vascessubscrl Etl on cards occa5| onal trgg/reclise,rs,

RFI D type tickets are al’so “"possi i bie. Rt *&ent s contacrd
contactless tickets, and smart labels have become extremely
widespread in recent years. Above and beyond their use as

15 credit cards, smart cards have become indispensable tools in
many areas. This growth is largely due to the fact that, in
addition to the traditional use of cards which make contact
with an appropriate reader (e.g. bank and telephone cards),
the new cards can be used without any physical contact with

20 their reader.

The exchange of information between the contactless card
or hybrid contact-contactless card and the associated reader
is accomplished by remote electromagnetic coupling between an
antenna integrated into the contactless card and a second

25 antenna located 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 1is generally
located on a dielectric support made of plastic material. This
ease of use has made the development of many other

30 applications possible. For example, the development of the
electronic wallet can be mentioned. In the transportation
sector, smart cards have been developed as a means of paying
highway tolls and as subscription cards. For occasional
travelers, RFID type tickets are also possible. At events,

35 smart cards can be used by supporters as a season ticket for

venues. For security applications, many companies have set up
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. 35 smart cards can be used by supporters as a season ticket for venues.
For security applications, many conpani es have set up 2 systems for staff
identification.based on I SO contactless snmart cards. An inportant
limtation to the devel opnment of smart cards and particularly contactl ess
smart cards and contactless 5 tickets is their cost price. In order for
this support to be widely distributed, the cost price nust be as | ow as
possi ble. Reducing this price requires that the nmaterials used to nake

t he card boslysbems$ esorexpéadifveldantdithadtpooducdsen cost SPe cbowectless
particul arl ¥ by skgphifying the fabrication processes. 10 The nethods used
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10 The methods used to connect chips to the antennas of an
RFID device including a chip and antenna are based on the
"Flip Chip" assembly technique. This technique is
characterized by a direct connection of the chip's active side
onto the antenna and its substrate, in contrast to the older

15 wiring technique referred to "Wire Bonding" which consisted in
bonding the chip's passive side to the substrate and wiring it
to the antenna.

The "Flip Chip" assembly technique includes four major
steps:

20 - making chip contacts by polymerization or
metallization,

- connecting the chip to the <card's antenna through
contact of the chip's contacts with the antenna contacts,

- filling the empty space between the <chip and the

25 antenna support with an adhesive dielectric material.

A variety of variants exist depending on the type of
contacts used.

For alloy-based (tin/lead) contacts, the chip is placed
on the antenna's contacts and the assembly is heated to obtain

30 a soldered connection.

As far as gold contacts are concerned, placed in
accordance with the modified "Wire Bonding" technique, the
chip is connected to the antenna by a gold/gold thermosonic
connection.

35 For conductive adhesive polymer-based contacts, the chip
is placed on the antenna's contacts on which was first placed

an adhesive conductor opposite the chips contacts. The



. 25 :antenna support with an adhesive dielectric material. A variety of

vari ants exi st depending on the type of contacts used. For alloy-based
(tin/lead) contacts, the chip is placed on the antenna's contacts and the
assenbly is heated to obtain 30 a sol dered connection. As far as gold
contacts are concerned, placed in accordance with the nodified "Wre

Bondi ng" technique, the chip is connected to the antenna by a gold/gold

t hernosoni ¢ connection. 35 For conductive adhesi ve pol yner-based contacts,
the chip iasgemieced of thenaheshad dncomdset $omalimdr s fhe stopllacetlvean
adhesi ve copgluct pre opposite the chips contacts. The 3 assenbly is then
heated in order to polynerize the conductive adhesive. Regardless of the
vari ant used, tHREIFIIFETHiPP tRRhveHrant reri r eshan" BHp t¢ohrl rasbaiary
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prior tQ positioning the chip. The.glue is _generally a conductive |
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The first drawback is energy-related. The need to polymerize
the glue results in consuming energy due to the heating or

15 U.V. radiation and also requires the appropriate equipment.

Another drawback is that certain materials used in the
antenna support manufacturing process become deformed when
heated. This deformation can result in cuts on the antenna.

Still another drawback is that when the conductive glue

20 is placed on the antenna's contacts and the chip positioned,
the glue tends to run which can lead to short circuits.

These last two drawbacks <can result in significant
production losses which considerably increase the cost price
of contactless smart cards, contactless tickets and RFID

25 devices in general.

This is why another technique described in French patent
application 2.778.308 consists in burying the chip's
connection terminals in the not yet dry conductive ink of the
antenna's contacts. Unfortunately, this technique prevents

30 continuous implementation of the card's manufacturing process
insofar as the use of damp ink requires the silk-screened ink
application process to take place in line and practically at

the same time when the chip is connected to the card.

35 Disclosure of the invention
The purpose of the invention 1is to mitigate these

drawbacks by providing a simplified method for connecting



. the glue tends to run which can lead to short circuits. These [ast two
drawbacks can result in significant production |osses which considerably

i ncrease the cost price of contactless smart cards, contactless tickets
and RFID 25 devices in general. This is why another techni que described in
French patent ‘application 2.778.308 consists in burying the chip's
connection termnals in the not yet dry conductive ink of the antenna's
contacts. Unfortunately, this technique prevents 30 continuous
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inline and practically at the sane tlne I's connecte
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15 contacts maintaining their deformation after the exerted
pressure has been released, thus enabling a maximum contact
surface to be obtained between the chip's contacts and the
antenna contacts.

According to a preferred embodiment, the process includes

20 an additional step which consists in placing an adhesive
dielectric material on the antenna support between the
contacts of said antenna, prior to the chip positioning step,
in order to maintain the chip in fixed position in relation to
the support.

25
Brief description of the drawings

The purposes, objects and characteristics of the
invention will become more apparent from the following
description when taken in conjunction with the accompanying

30 drawings in which:

Figure 1 represents a front view of the chip after chip
connection placement step.

Figure 2 represents a front view of the antenna support
and the antenna after the dielectric material deposit step.

35 Figure 3 represents a front view of the antenna support

after the chip positioning step.
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. antenna contacts. According to a preferred enbodi ment, the process includes
20 an additional step which consists in placing an adhesive dielectric
material on the antenna support between the contacts of said antenna,

prior to the chip positioning step, in order to maintain the chip in fixed
position in relation to the support. 25 Prief description of the draw ngs
The purposes, objects and characteristics of the invention will becone
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Pglng to another embodiment, the contacts may be obtained
by polymerization. In this case, the contacts are made of a
conductive polymer.

15 The antenna support is shown in figure 2. This support 16
is made of a non-elastic deformable material. It is preferably
a fibrous material capable of being deformed and which retains
this deformation. According to a preferred embodiment, the
antenna support is made of paper. The antenna is printed using

20 conductive ink. Silk screening is the preferable printing
process. Two contacts 18 are also made to connect the chip and
the antenna. The conductive ink used is preferably a polymer
ink loaded with conductive elements such as silver, copper and
carbon. An adhesive dielectric material 20 is placed on the

25 antenna support 16, between the antenna's two contacts 18.
This adhesive material is applied before the chip is placed on
the support, unlike the traditional "Flip Chip" process in
which the adhesive is applied once the chip is connected. This
step is thus much easier to perform and output is much better.

30 The adhesive is an epoxy resin or cyanoacrylate glue.

Once the ink forming the contacts 18 is dry and the
adhesive material has been applied, the chip is positioned on
the antenna support so that the chip's contacts are opposite
the antenna's contacts. Pressure is exerted on the chip 10 so

35 that the chip's contacts 12 cause deformation of the
support 16 and antenna contacts 18 as shown in figure 3. This

deformation is in the form of an imprint whose inner surface



.15 ‘The antenna support is shown in figure 2. This support 16 is nmade of a
non-el astic deformable material. It is preferably a fibrous materi al
capabl e of being deformed and which retains this deformation. According to
a preferred enbodinment, the antenna support is made of paper. The antenna
is printed using 20 conductive ink. Silk screening is the preferable
printing process. Two contacts 18 are al so made to connect the chip and

t he antenna. The conductive ink used is preferably a polynmer ink |oaded
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of the support is a fibrous material such as paper. resu
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This method thus does away with the need to use
conductive glue to improve the electric contact between the
chip and the antenna. It also does away with the need to use
energy, notably heat energy, to polymerize this glue.

20 Owing to the method according to the invention, it is
possible to use antenna supports made of materials which are
habitually disregarded due to their poor heat resistance
properties.

Furthermore, the connection between the chip and the

25 antenna is reinforced. The near perfect assembly between the
chip and the antenna support and the large contact surface
limit the risk of chip-antenna connection breakage. The

quality of the card is thus improved.



- material 20 spreads and covers the entire surface of the chip between the
contacts. It thus enabl es the nechanical assenbly between the chip 10 and
the antenna support 16 - and thereby the electric contact between the chip
and the antenna 15 - to be reinforced. This nethod thus does away with the
need to use conductive glue to inprove the electric contact between the
chip and the antenna. It also does away with the need to use energy,

not ably heat energy, to polynerize this glue. 20 OM ng to the nethod
according to the invention, it is possfbh&MEo use antenna supports nade of
materials which are habitually disregarded due to their poor heat

resi stance properties. Furthernore, the connection between the chip and
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cont acts antenna, and
- exerting a pressure on said chip so that said contacts
deform said support and said antenna contacts as a result of
the pressure, the support and said antenna contacts
15 maintaining their deformation after the pressure exerted is
released, thus enabling a maximum contact surface to be

obtained between the chip's contacts and the antenna contacts.

2. The method according to c¢laim 1 in which said

20 support (16) is made of fibrous material.

3. The method according to claim 2 in which said fibrous

material is paper.

25 4. The method according to any one of claims 1, 2 or 3,
in which an adhesive dielectric material (20) is placed on
said support (16) between the connections (18) of said
antenna, before the chip is positioned, so as to maintain said
chip (10) in a fixed position relative to the support.

30

5. The method according to any one of claims 1 to 4, in
which the contacts of the <c¢hip (12) are obtained Dby
metallization.



15 maintaining their deformation after the pressure exerted is released,

t hus enabling a nmaxi num contact surface to be obtained between the chip's
contacts and the antenna contacts. 2. The nmethod according to claim1l in
which said 20 support (16) is nmade of fibrous material. 3. The nethod
according to claim2 in which said fibrog material is paper. 25 4. The
nmet hod according to any one of clains 1, 2 or 3, in which an adhesive
dielectric material (20) is placed on said support (16) between the
connecti ons (18)6 of Thai tdethptemraorddhngr &a henychdpe i sfpoditimsndd, tso5asiho
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the chip (1291¥rerbbiaifRd by metallization. 8 6. The method according to
any one of claims 1 to 5, in which the contacts of the chip (12) are

obt ai ned by pol ization. ‘5 7. The nethod according to any of _the ,
previoug clainB,yrﬁfh%HT%ﬁh?%ea%%%f%i?% bP M %ﬁiBhflﬁfeg%%zﬁoﬁﬁéémsinln
shape. 8. Thelickttod accoadingofotbaycbipt he2 preveovsnttal msn sRapwhi ch
said antenna is obtained by screen printing techniques 10 using said

conductive ink. 9. The nmet hod according to any of the previous clains in
whi ch the adhesi%e Hhelretred aaterding (P0)amppbf ethe opraeliocant ehadmsupport

(16) is a cymheRckyhat endldia is obtained by screen printing techniques

10 using said conductive ink.

9. The method according to any of the previous claims in
which the adhesive dielectric material (20) applied to the

antenna support (16) is a cyanoacrylate glue.



