1 DESCRI PTI ON Met hod for making a device conprising a transponder
antenna on a thin web and resulting device 5Thei nvention

rel atestot hefield of radi ofrequency transponders. It nore
particularly relates to a method for meking a device conprising a
transponder antenna connected to contact pads and the resulting
device. 10The above nmethod nore particularly includes a step of
connecting the antenna to contact pads, with the latter being
intended to be connected to a mcrocircuit, such as an electronic

chip or a nodule. The inventionzﬂ§§%§§15¥§&w mai nly used for making

15 a radiofrequency electronic i a low thickness, and for
a | ow cost andiguiederady ymdledidgn Ghoel o b eiad iran d . terafd8¥chder
particularly range properties. Such an_inlay includes at |east one
antenna on a 20 s@bSEFAFeCBoANERLBIWER a1 ERSELEARPt deVECRs nore
particularly intended to be inserted into | am nated sheets, an
el ectroni c passport cover, an identity card, any product provided
wi t h aSradi of requ&hey comvemtdan on faledtdson; tand ttius t heieéhdckness
t her eof 25is inﬁ er_ cases,_such as in ategt EP
féet

rtant. | n ot
0830 754, RECARCERAAHEY e FAEBETA o | i BF 0 TH7a. pBRFHEr.
is |aid aboveltltescad agt madsodf fop alakaady Posiktiieaedaiimd Hind he
Correspondlg%ahgé%%hggt;ggéﬁgapggggeggeg to contact pads and the
resulting device.
10 The above method more particularly includes a
step of connecting the antenna to contact pads, with
the latter being intended to be connected to a
microcircuit, such as an electronic chip or a module.

The invention aims at being mainly used for making

15 a radiofrequency electronic inlay  having a low
thickness, and for a 1low cost and preferably having
good communication i.e. more particularly  range
properties.

Such an inlay includes at least one antenna on a

20 substrate connected to a microcircuit. It is more
particularly intended to be inserted into laminated
sheets, an electronic passport cover, an identity card,
any product provided with a radiocfrequency
communication function; and thus the thickness thereof

25 ig important.

In other cases, such as in patent EP 0880 754, the
antenna wire made of a wire inlaid in a.polymer sheet
is laid above the contact pads of an already positioned
chip or the corresponding location thereof prior to a

30 connection by more particularly ultrasonic welding ox



30connection by nore particularly ultrasonic welding or 2

t her no- conpressi on bonding, directly by pressing the wire and
bringi ng energy thereto. The application for a patent US 7 059
535 is known, wherein an antenna is made on a thin substrate 5 with
respect to covering sheets, whereas a mbdule is on such substrate, is
al ready known. The antenna ends are | aid above the contact pads of a
nodul e and are then connected by therno-conpression. A |ower covering
sheet including a cavity is placed under the substrate 10 so as to

receive a p i _ | e . t he: ate. i .cavi
during a Iagﬁﬁgﬁﬁoggmkgﬁsgggﬁhe?gﬁgﬁg§'cggﬁféggﬁihéjt %F%%%&% bo%ée
t he substratwereThedsbhsthyang detayys thedetot he nodul e, obstructs the

cavity and |l evel s_t he outﬁr face of _the 15| ower covering sheet

This method has aTBFawBBRKIFACIRGAt FRTi & i MAGAEni &%t foP Bl 2éPngtFhe

nodul e in theocaVi thheand 4 hent Bhreess ofs thead i Bal roduct s{i8sPhte
opti mum The_agpllcatlon for patent EP-2001077 (Al') is 20 known,
whi ch & scl vées aesbesd donmsstswmofshestotulwhertary a hedahei s and

wel d probes h, t ul i ifioned ip a cavity in_an
ant enna supsggb.gxég%gggghs Eﬁgﬂg%ﬁﬁ cﬁ?%ﬁ?lanV| S %%t?%r%u%ﬂg?h%re
ant enna supperiti vdb@le | sheorpesedtofpadd abfi & andb@nha swbdstywd ethah
and a reinforcingﬁfe terial under the antenna substrate. The wel di ng

operation i P& _aPYan§PFr@ETCﬂWP€ﬁSSé8Ps_agaﬁns@OWﬁ§ efiBgagens
antenna end opEk Ghdimdifgey sbsivate. 1the1andd Jkes %Qoﬁﬁbbgré*ﬂ@

support opposite the end portion to be connected so that the
10 s0 as to receive a portion of the module and of the

substrate in the cavity, during a lamination with

another  upper covering sheet placed above the

substrate. The sgubstrate deforms under the module,

obstructs the cavity and levels the outer face of the
15 lower covering sheet.

This wmethod has a&a drawback in that it isg
inconvenient for placing the module in the cavity and
the thinness of the final product is not optimum.

The application for patent EP-2001077 {Al) is

20 known, which discloses a blind connection of a module
using thin anvils and weld probes, with the module
being positioned in a cavity in an antenna support. As
regards the connection, anvils go through the antenna
support which is composed of a fabric antenna substrate

25 and a reinforcing material under the antenna substrate.
The welding operation implements an anvil (E} which
bears against the embedded antenna end portion in the
substrate. The anvil makes a hole in the support

opposite the end portion to be connected so that the



portion to be connected is supported by the anvil during the welding.
The perforations nmade by the thin anvils in the reinforcing materi al
may cause visible surface 5 wunevenness on the end product, depending
on the considered applications, nore particularly when such
reinforcing material forns a passport cbver. The invention
aims at renedyi ng the above nentioned drawbacks. 10The principl e of
the invention consists in naking the antenna on a thin substrate
form ng at |east nost of a sheet- or strip-like adhesive body which

will be use I; @ssenbl 4,n9 i S t t i d hS
al so positigﬁgglgnd connggte%&%ﬁé%ﬁ%dl q%u%%?ég?g#ﬁghgggogggglghﬁﬁ;ks
caused by sdohripgsichieomeddiagd/ or connection of the nodule are thus

invisible after addi ng covering sheets. The terjal of the thin
substrate is prefggﬁbl ﬁﬁﬁﬁﬁﬁiQPﬁmT%girBﬁéﬁi‘%st HBhPPNG Ehetn the

deconposi ti gaihiFereahq N gaserdq1 of nayfravdukent bandhbing sughrase
the repl acenent of covering sheets. For this purpose, the

obj ect Jof tH&eVEWERSISon 415 atlet heddf opreeiicty a dRBATE hnpel si hhea
t ransponder Wi gk od ri_sing the steps.of: 25
maki ng an agggkgﬁgﬁngl%QP%gEgtgﬁégtréﬁég%zf%%%g¥§pﬁﬁ%3i ﬁ@&?t Sﬁgh
ant enna ( 3) reting€cant @gnaateapails fogmeoaneatcpprendcpetti ons (7b, 8b)
bearing on the subﬁtrate at substrates |ocations,

4
characterized in tR&t tYYESHHST at 81P8r néfor FREPHYEBTa diset - abpve

strip-like gdheskynedboduincgantact with the antenna.
According to one characteristic, the thickness of 5 the sheet or
strip i0s | ess t hafheomminciple of the invention consists in making

the antemna on a thin substrate forming at least most
of a sheet- or strip-like adhesive body which will be
used for assembling covering sheets. An electronic
module 1s also positioned and connected on the
15 substrate. The possible marks caused by such
positioning and/or connection of the module axe thus
invisible after adding covering sheets. The material
of the thin substrate is preferably gelected with
properties enabling the decomposition thereof in case
20 of a fraudulent handling such as the replacement of
covering sheets.
For this purpose, the object of the invention is
a method for making a device comprising a transponder
antenna, with said method comprising the steps of:
25 - making an assembly including a substrate (2)
carrying at least one antenna (3), the antenna
comprising connection end portions (7b, 8b) bearing on

the substrate at substrates locations,



Anot her object of the invention is the device resulting fromthe

met hod and a radi of requency communi cation el ectronic device, such as
a contactless chip card, a passport including such device.
10According to other characteristics of the invention: at |east one
covering sheet or |ayer covers one facetor the two opposite faces of
the substrate; at |east one of the covering sheets or |ayer
15includes a mcrocircuit thickness conpensati on opening; the
antenna wire and the connection end portions thereof are at | east

partially enbeddedryaabheraelaadiesi eapubstcat subeteen t¥o, favering
sheets; the adhesive material has sufficiently poor mechani ca

behavi our pﬂ@péﬁﬁﬁ@s 2o démaﬂpos&mW1$Emmpfﬁlkm aa@ha$T@d bod% lnb
del am nation [/ rn t he overlng sheets, for replacing these by
ot her non genuFﬁe sﬁégpsthﬁnapﬁ 8§"¢ase, the antenna may deform and be

25det uned, thus addibgdangaftet oraspatird@dhgstday) Cehe thickn&kbebs
characteristics and advant ages of the invention wll appear when

readi ng t he 16| E§fRhg e SEXLPL ii6n 1REPCERAE §0¥BR as an illustrative
and not reStrICtIXﬁo@ﬁ@gplng@@g Qﬁ;eEﬁ!nglﬂgeﬂéfoﬁpgﬁyd%%e device

30dr awi ngs, wherel n:
resulting from the method and a radiofrequency

communication electronic device, such as a contactless
chip card, a passport including such device.
10 According to other <characteristics of the
invention:
- at least one covering sheet or layer covers one
face or the two opposite faceg of the substrate;
- at least one of the covering sheets or layer
15 includes a microcircuit thickness compensation opening;
- the antenna wire and the connection end
portions thereof are at least partially embedded in the
web adhesive substrate between two covering sheets;
- the adhesive material has sufficiently poor
20 mechanical behaviour properties to decompose in case of
an attempted delamination / tearing of the covering
sheets, for replacing these by other non genuine
sheets.
In this case, the antenna may deform and be
25 detuned, thus adding a safety aspect to the device.
Other characteristics and advantages of the
invention will appear when reading the following
description which is given as an illustrative and not
restrictive example, and referring to the appended

30 drawings, wherein:



Figure 1 illustrates a partial schematic view of a device according
to the invention in the manufacturing process, which can be obtained
according to one enbodi nent of the nethod according to the

5i nventi on; Figure 2 illustrates a sectional view along A-A
in Figure 1; Figure 3 illusttates a schematic view of a
transponder which can be obtai ned according to one 10enbodi nent of
the nmethod according to the invention; Figure 3A illustrates
a sectional view of a device along section B-B in Figure 3;

Figure 4 illustrates@ansect yonal] Wdew s aadgwe@aql Uhht 18 | 3 eguUt
as the preceding one, but 15w th nodul e t hi ckness conpensation sheets
i ncl udi ng opéni ys fevieeceigicwydangar ttof the nddilestion in Fibeare
5 illustrat of. a net hod according to r ef erred. embadi nent
of the | nvelProRCCEraerY aTiny ataeoh seflemal Gt LT “aCHer e
20 1 includiteyg ansubshbatiémantar bfi nghat heasbdonacastkanng 3tow the

t he antenna conpri sing connection end portions 7a, 8a, 7b, 8b bearing
on the substPAEBtdP S ubst rates | ocations. In the exanple, the

substrate s a conligpus, 25 SEIhP el SHCELot NGhUT PB4 RLUAG! hLY

of antennas fornmed by T nlaying a conducting wre into the su ate
material. in FigureAdgcording to the invention, the substrate is nade
of a sheet- or strip-like a heshée Eod%. In the chip 30card, £
passport, inlay applications, the fhi&kfi8ss?ofSchematic view oL a

transponder which can be obtained according to one
10 embodiment of the method according to the invention;
- Figure 3A illustrates a sectional view of a
device along section B-B in Figure 3;
- Figure 4 illustrates a sectional view of a
device along a similar cut as the preceding one, but
15 with module thickness compensation sheets including
openings for receiving a part of the module;
- Figure &5 illustrates steps of a method
according to a preferred embodiment of the invention.
Figure 1 illustrates a schematic view of a device
20 1 including a substrate 2 carrying at least one antenna
3, with the antenna comprising connection end portions
7a, 8a, 7b, 8b bearing on the substrate at substrates
locations.
In the example, the substrate is a continuous
25 strip or a sheet including a plurality of antennas
formed by inlaying a conducting wire into the substrate
material.
According to the invention, the substrate ig made
of a sheet- or strip-like adhesive body. In the chip

30 card, passport, inlay applications, the thickness of



t he adhesive is preferably | ess than 100Am or even 90Am More
exactly, a thickness between GO and 80Amis preferred. In other
alternative utilisations, the thickness exceeds 100Am and is for

i nstance 150 or 5200Am Dependi ng on the nature of the
adhesive, it may be nore practical to e a fil msupporting the
latter, with a thickness of less than or equal to 80Amin order to
facilitate handling operations. Such support film 10 is subsequently
renoved as nentioned herein. The adhesive body is thus in contact

with and SUQHErtéﬂﬂékﬁjﬁgt%%napreferabaghQ£ﬁgbe§h¥ﬁ ?ﬁ%@hﬁalgEs LoLy

instance a PU t herno-adhesive supplied by the "Baye ur'ex™ conpany.
15 O her n@bPgni al doxee exaicttdlyl, e a2 dlditkasedorbatveteanod® and 80um is

pol yet hyl ene- based adhesi ye (EVA type . Defjinition, of adhesive
body accordpﬁﬁ%?arsgprefe Pedogﬁ%BdiﬁiE?ynatlve uélilsa%%%n%dhegb%e

is nore parthedkaek¥ aetdesd®2Q ofousi,bl gnavtiey i abr WAl chOWBEr oy
excluding heat- nelting materials. It may include nol ecul es having
pol ar éroup§096mensure a correct adherence with various materials

therethrough. A nBchanhsal e CHdUnafiBLE RAILEGH! SRLYLDLDOES Bl a

covering sheet, is necessary to provide the adherénce,  un
patent US 7D08958%e practicHle tauheséve furlen pargpootiiard ythencladesr,
mat eri al s of %Be h The sel ected

. nmelt gl :
adhesi ve pr 8f&faB giﬁg?n&sgou ehﬁ% BT I JFC aFPHBxFRePERST 90

to 110C Sucho facilitate handling operations. Such support film
10 is subsequently removed as mentioned herein. The
adhesive body is thus in contact with and supports the
antenna.
The adhesive material is for instance a PU
thermeo-adhesive supplied by the “Bayer-Epurex” company.
15 Other materials are suitable, such as for instance
polyethylene-based adhesive (EVA type).
Definition of adhesive body according to a
preferred embodiment:
The adhesive is more particularly a thermo-
20 fusible material, without however excluding heat-
melting materials. It may include molecules having
polar groups to ensure a correct adherence with various
materials therethrough. A mechanical catching, more
particularly in pores of a covering sheet, is not
25 necessary to provide the adherence, unlike patent US
7059535,
The adhesive more particularly includes materials
of the hot melt glue type.
The selected adhesive preferably has a softening

30 temperature of approximately 90 to 110°C. Such



7 tenperature correspondsto thetenperature of inplenentation or
activation of the adhesive for the Iam nation with covering sheets.
The adhesive has a softening tenperature clearly 5 |ower than that of
the covering sheets which is, for instance, above 160C.

According to one characteristic, the adhesive material has
sufficiently poor chem cal behaviour properties to deconpose / tear
in case of an attenpted 10 delam nation of the covering sheet. The
antenna wire is preferably totally or partially enbedded in the

adhesi ve bo@émgﬁ atureTheé%yﬁgéﬁgé%ghu%x;ra entég%ggggéggigOZ$§o

its integrit i'tsS di nension ability and the ant enna
| oses its dimpismenahktibtabiditt pcadeardiongl y£ anthegehdhdeiupedor the
The properties of the material are so_selected that it has a

sufficient rEEFBRLA0R WdtHe CRYRALEE SRESES support an antenna, nore

particularly duri Rget hgihe2B & e Of al N AHSIE RN BESIAR (M T R100 1y
w t hout a renovable support film with the ant'enna 'bei ng positioned

in conthact wowert hehawhébiate dfodyhe covering gieetmt whiiah ilss, for
preferably gbg%ato dec%g3%3g6ig case of a fraudul ent del am nation of
covering shéets nfg’gﬁue toggtﬁér via the substrate and no | onger

forms a stable suppebt-dfiag t he ashennahathetadhestive bedy paeherabky
has sufficiently poor mechanical and/or chem cal behaviour_ properties
to deconpos®asfTriglt edits n €4EEieieRALYt t BFPFed HetBiFdhat i BRALBYIPHE

covering 303heglertTRES RAMAdLhHLY PYELENLRT.caHE &f ChNAciBYpreq
10 delamination of the covering sheet. The antenna wire
is preferably totally or partially embedded in the

adhesive body.

The sgubstrate thus fraudulently handled loses its
integrity and its dimensional stability and the antenna

15 also loses 1its dimensional stability accordingly and
gets detuned.

The properties of the material are so selected
that it has a sufficient resistance to be handled and
to support an antenna, more particularly during the

20 step of inlaying an antenna (with or without a
removable support £ilm, with the antenna being
positioned in contact with the adhesive body).

The material is preferably able to decompose in
case of a fraudulent delamination of covering sheets

25 glued together via the substrate and no longer forms a
stable support for the antenna. The adhesive body
preferably has sufficiently poor mechanical and/or
chemical behaviour properties to decompose or to tear
in case of an attempted delamination of the covering

30 sheet, more particularly by etching. The etching may



S consist in delamnating, nore particularly using a solvent.
According to one characteristic, the device includes a cavity 26
close to the connection end 5 portions 7b, 8b. In the exanple (Fig.
1) in the antenna pattern M, the start 7 and end 8 points of the
antenna are positioned in the electroni& nodule area or an area Z

i ntended to be subsequently cut. On the contrary, in
the antenna pattern M2 of 10Figure 1, the start 7 and end 8 points of
the antenna are positioned out of the area Z, but close to the
Locati on of cBaBaKL! Y4ANdAas 406 TRAY) ¢ ndBUEVBL L AECRLELDY Loione
characteristic device T mor e* advanc

manuf act uri sglstep.than in 15Figure 1, includes an el ectronic nDduIe

10 pl aced at Ieast ar ally in the cavit t he .nodul e includes .
contact pads 5, 6°f é&?gveﬁf cdﬁﬁ%ctéha¥80Fﬁ6155ﬁﬁectﬂﬁﬁaenﬁeVlce

portions 7b;n8hu@kst hg apLeaRg WakCchcoakgepoOshti eped Qbﬁﬁéetyoﬁppgﬁ&te
t hese. 20The nodul e nay be an integrated circuit conponent or chip

and the conpaztipags Way b¥the Bunpthentexaspdé siRigchilp oin the
conponent . Al t&rnat ﬁgxte&gemgm%%e% e Y PER g8l BV 8inlll pohLE”

on the connéctron e
antenna are positioned in the electronic module area or

an area Z intended to be subsequently cut.
On the contrary, in the antenna pattern M2 of
10 Figure 1, the start 7 and end 8 points of the antenna
are positioned out of the area Z, but close to the
location of a cavity and/or the module, however.
According to one characteristic, the device 1A

(Fig. 3A) in a more advanced manufacturing step than in

15 Figure 1, includes an electronic module 10 placed at
least partially in the cavity: the wmodule includes
contact pads 5, 6 resgpectively connected to the

connection end portions 7b, 8b of the antenna which are
positioned directly opposite thesge.

20 The module may be an integrated circuit component
or chip and the contact pads may be the bump contacts
of such chip or component. Alternately, the component
may be placed by a “flip-chip” on the connection end
portions.

25 The device preferably includes at 1least a
covering sheet or layer 11, 12 covering one face or the
two opposite faces of the substrate. According to one
characteristic, at least one covering sheet or layer
includes a microcircuit thickness compensation opening.

30 In the example of Figure 4, the two sheets or layers



25The device preferably includes at | east a covering sheet or |ayer
11, 12 covering one face or the two opposite faces of the substrate.
According to one characteristic, at |east one covering sheet or |ayer
includes a mcrocircuit thickness conpensation opening. 30In the
exanpl e of Figure 4, the two sheets or ¥ayers 9 1la, 12a
respectively include a cavity for the contact pads 5, 5 and for
coating 24 the nodule integrated circuit chip. In Figures 3, 3A the
antenna wire 3 and the 5 connection end portions 7b, 8b thereof are
at | east pantiall i e hesi : t .
The end portlilgris %2@@3%%%%%%%%% tlﬁ%Plég%t gctc\égra{“ gbzft&?hgh%nfgm:%gg
formed by tpedsodtl e Toandct fpadsaaidiriche 2aubshe atrendA eped hioegraaadP
openi ng onta .the .%0 gwer surface of the substrate and providing a
connection Osifgta A% -anvil (or a support needle) is provided under
the portions 7b ang 8bigures 3, 3hN RBYrenfbeddie antenna wie 8hand
the connection end portions 7b, 8b thereof are at |east 15 partially
enbedded i n coREegER cadheBf v @At 8bbet feefhewsofovere ngtshéeast
lla, 12a. far. _t i-on._e p i 8 f .the antenna,
t hese are ?%I’?g\%llg%gg %glt%\%e%gﬁdaqgo@glﬁ %Es%gzlteéﬁgg ghl Sé:&%%ﬁt gCt pad
5, 6 of the nodul @he20&hd| gastt ones ofartcheconsectag sheetcheor chayert
21, 22 includes an ot%eni ,nrg: 23, 24 for Cé)r’%)ensati ng_a_part of the

e imnterfac

modul e t hi cPF&Ss at e forme y the module contact pads
and the substrate. A perforation P opening onto the
10 lower surface of the substrate and providing a

connection using a thin anvil (or a support needle) is
provided under the portions 7b and 8b.

In Figure 4, the antenna wire 3 and the
connection end portions 7b, 8b thereof are at least

15 partially embedded in the web adhesive substrate
between two covering sheets 1la, 12a. As for the
connection end portions 7b, 8b of the antenna, these
are sandwiched between a covering sheet 12a and a
contact pad 5, 6 of the module.

20 At least one of the covering sheets or layer 21,
22 includes an opening 23, 24 for compensating a part
of the module thickness.

The invention thus offers the advantage of
avoiding a thickness of the conducting wire outwards,

25 as 1In the patent application US 7 059 535-B2 when the
wire is connected after having overlaid a contact pad
of a module.

While referring to Figure 5, a preferred
embodiment of the method according to the invention is

30 now disclosed.



The invention thus offers the advantage of avoiding a thickness of
t he conducting wire outwards, 25 as in the patent application US 7
059 535-B2 when the wire is connected after having overlaid a contact

pad of a nodul e. Wiile referring to Figure 5, a preferred
enbodi ment of the nethod according to #Re invention is 30now
di scl osed. 10 In step 100, the nethod for nmaking a device

i ncluding a transponder antenna includes a step of form ng at | east
one antenna. An assenbly is thus made, which includes a 5 substrate 2
carrying at |east 1gnesaphenngo 3 Ak Comarld Oncend pautions (davifa
7b, 8b) bearing on thegggbstrate at substrate Iocatlonsboln otﬁg%

al ternati veierbodingnt 3 ofrahepamdenngntdiegporiticdnsiesf wi resep of

i nt ended f or, receivigg t he connect&ons of a 10 mcrocircuit may not

bear on the St Pafs. 1FAFS HHG ABFEZPArticularly be the case when

the portion extends oBs@esdlity iadl r eafs f ofamd i nyihen subsé1adss a
wherein a mcrocircuit is already positioned. In the exanple, a

contindous SHPEFT3GEp| Red ¥y ings rdel MGash oror awvennd aht eAnd
rows 3, W'tBoﬁhleﬁw‘éﬁeeﬂﬁv?&t%%ssa(%,paéter?’?a,orsﬂ‘)mbéﬂﬁn%l n LRe.
ach antenfa is

used. The strip has a thicknéess equal to mm
pref er abl y mabtetlbygtenbayisvdpsa redrdUcidaig ots.e om t biehsubsltatepatThe

conducting 2 O&ﬁtenga W re gﬁéelnclude at |east one insulatin

g.
coating on £ BPE Sur Pace r 88F€™ e aht'8nnBCREEORSpl Ghe ¥pFREI
shape, Wi thigpaggddaW NGRIS. receivirdoWeugle Ot h&dnnd® fopartigal arly

w re techni ques, nmust not be excluded. The invention nore
parti d@l ar| jiicrocircuit may not bear on the substrate. This may
more particularly be the case when the portion extends
on a cavity already formed in the substrate, wherein a

microcircuit is already positioned.

In the example, a continuous strip supplied in a
15 reel with one or several antenna rows 3, with all these
having the same pattern or not (Fig. 1), is used. The

strip has a thickness equal to 80um.

Each antenna is preferably made by inlaving a

conducting wire on the substrate. The conducting
20 antenna wire may include at least one insulating
coating on the whole surface thereof. The antenna has

a plane spiral shape, with spaced windings.
However other, more particularly wire techniques,
must not be excluded. The invention more particularly
25 provides to deposit a heated conducting wire so that it
adheres onto the substrate, or to etch a conducting
strip previously fixed to the adhesive strip.
In the following step 200, the method includes a
step of forming a cavity close to the connection end

30 portions as already explained in Figure 2. The cavity



25 provides to deposit a heated conducting wire so that it adheres
onto the substrate, or to etch a conducting strip previously fixed to
t he adhesive strip. In the follow ng step 200, the nethod
includes a step of formng a cavity close to the connection end
30portions as already explained in Figbte 2. The cavity 11 is nmde
by punching but a conpression form ng or punching or any other at

| east partial machining of the substrate could be consi dered.
Alternately, when the pattern is of the ML type 5 the cavity form ng

operation igctakgpeadyant age.af 0 gUt at | eas : ant nd
portion of tﬁe antgnna§ru§ mﬁicﬁbis In area Z.br@sg&sﬁlnzg?@gngooogf
nmodul e posi phorhagyg electmyomthearmdiil eseddt graratal essthjpaing abf ythe

inserted into egch 10 ca;ité 26. Eaﬁh ngdule i ncl udes contact pads
posi ti oned SPRSSTEESt 81 At Bin&CESAAEEEFon end portions 7b, 8b.

In step 400 of copneethaBelihe w@mo@h@aﬁa&bb}ﬁ GaNnset k-eB af1 tBepe
contact. pads with the end portions. 15 The connection is thus

obt ai neéd by LSt HerHg-Yt ohPFBSRY 0RPSEaGHPRasthi Ealien dpfyaBgageheot to
vel ding useg, @ anidast (nakaahoun), i &l bears, a0di sk Lhe ebeddad
ach we

antenna end portion in the support. orns a connection
poi nt on t heucowhechi as éndapert Zons and the 20cont act pads.

Ot her connections_are possible, re particularly using conducting
gl ue placed on barg a?gﬁg 0$%qhéﬂgnﬁﬁﬁﬂgftoﬁﬁ@&FFBHlﬁgrti8%§?tronlc

modules 10 are at least partially inserted into each

10 cavity 26. Each module includes contact pads
positioned opposite the antenna connection end portions
7b, 8b.

In step 400 of connection, the method makes the
connection of the contact pads with the end portions.

15 The connection is thus obtained by a thermo-compression
or ultrasonic welding 38. The welding uses an anvil E
(not shown) which bears against the embedded antenna
end portion in the support. Each weld forms a
connection point on the connection end portions and the
20 contact pads.

Other connections are possible, more particularly
using conducting glue placed on bare areas of the
antenna connection portions.

The method complies with the one disclosed in the

25 patent application EP-2001077-A1: the anvil makes a
perforation P in the substrate 2 opposite the end
portion to be connected so that the portion 7b, 8b to
be connected is supported by the anvil during the

welding operation.



The met hod conplies with the one disclosed in the 25 patent
application EP-2001077-Al: the anvil makes a perforation P in the
substrate 2 opposite the end portion to be connected so that the
portion 7b, 8b to be connected is supported by the anvil during the
wel di ng operation. 12 In step 580 of |amnation, the nethod
provides for the covering of one face or the two opposite faces of
the substrate with a covering sheet 11, 12 or layer. If need be, at

| east one of the covering sheets 1la, 5 12a or layer includes a

m crocircuit thickpe sat¢ o [ 23, .24. : ts
are nade accordingﬂt§§¥ﬁgn$§gu?%%d@'g@%%?agpf A@%ﬁ @thFﬁ% %%?91d8§
accordi ng t 6otrhéhkoraratemmny bef ecceeufadei proturer St psppddi td 3L &AL VS
1. A nethod for, maki a_device_conprising a transponder_antenna,

W th sai d nRENGHCOHDEE RS tHET Cap B it THAR G, o RSBl greT
including argsubsdd@tBe ( 2hrCaldydtndont lmgasthonecsdi-ensa (et d Ne1a,
antenna conprising connection end portions (7b, 8b) bearing on the
substrate at23ubs®¥ at devegcat iBfsudes a microcircuit thickness

compensation opening 23, 24.
Then, cuts are made according to the required
format. If need be, the cut according to the format

may be executed in other steps.
10



characterized in that the substrate forms or 10 includes a sheet- or
strip-like adhesive body in contact with the antenna. 2. A
nmet hod according to claim1l, characterized in that the substrate has
a thickness of less than 90 Am 153. A nethod according to any one of
the preceding clains, characterized inlfhat it includes a step of
formng a cavity (26) close to the connection end portions |ocations.
4. A nethod according to the preceding claim 20 characterized in
that the step of formng a cavity includes the cutting of a | east a
start (7) andpgmsan end (8) portion of an antenna run. 5. A
met hod according to any one of clains 3 to 4, characterized in that
it includes a step-of® Z84hrdrtiory makénectz ordevimdlulcomprisiag a

| east parti I he i (26) iLth.sai d ,oodul e i ncl udi ng
cont act padgk%é?b%§aﬁgéi%ﬁgﬁgﬁgbpﬁggﬁ%gggﬁg gg%ﬁ%%?i&ﬁ%ﬁﬁ%ﬁﬁﬁ%iBﬂ?
(7b, 8b) of stkesanttenna. 6. A nethod according to any

14 conrlecti ng the coNFALFSpads. F55BF I KorEapilidihgat G ormedt) on
end portiongaffginda, D, 8Bhsaftemd Nsghtlensint@ythe Gavity, InnA
met hod according to any one of the preceding
comprising connection end portions (7b, 8b) bearing on
the substrate at substrates locations,

characterized in that the substrate forms or

10 includes a sheet- or strip-like adhesive body in
contact with the antenna.

2. A method according to c¢laim 1, characterized
in that the substrate has a thickness of less than
90um.

15 3. A method according to any one of the preceding
claims, characterized in that it includes a step of
forming a cavity (26) close to the connection end
portions locations.

4. A method according to the preceding claim,

20 characterized in that the step of forming a cavity
includes the cutting of a least a start (7) and/or an

end (8) portion of an antenna run.

5. A method according to any one of claims 3 to

4, characterized in that it includes a step of
25 inserting an electronic module (10) at least partially
into the cavity (26), with said wmodule including

contact pads (5, 6) positioned opposgite the connection
end portions (7b, 8b) of the antenna.
6. A method according to any one of claims 3 to

30 5, characterized in that it includes a step of



5cl ai ns, characterized in that the adhesive is used at a softening
tenperature of approximtely 90 to 110C. S. A device including
a substrate (2) carrying at | east one antenna, with the antenna
conpri sing connection end portions (7a, 8a, 7b, 8b) bearing on the

10 substrate at substrates |ocations, &haracterized in that the
antenna is forned on the substrate forned or including a sheet- or
strip-1like adhesive body in contact with the antenna. 9. A
devi ce according to the preceding clain1 15characterized in that the

substrate heénaet:iaaﬁgn%% %nt%%% thaty QMg )10, ofrgéqéﬁ@lﬁgceédtﬂa
to any one of clains 9, characterized in th t he ant enna

(3) with theouunnecpnon63wﬁ pperiongs(7d,7a8a, Fd, 8Bt hedlwof adter
20made by |nIa ﬁgg Wire n%g t he sgbstrate 11. A device according to
any one of ot g% 8 Eﬁ Faradterized in that it includes:

- a cavity (26) chosa wethbe ceractingn NGPOréndONst | oeat beased2hy
an electronic nodule (10) at |east partially
5 claims, characterized in that thHe adhesive is used at a
softening temperature of approximately 90 to 110°C.

8. A device including a substrate (2} carrying at
least one antenna, with the antenna comprising
connection end portions (7a, 8a, 7b, 8b) bearing on the

10 substrate at substrates locations, characterized in
that the antenna is formed on the substrate formed or
including a sheet- or strip-like adhesive body in
contact with the antenna.

9. A device according to the preceding claim,

15 characterized in that the substrate has a thickness of
less than 90um.

10. A device according to any one of c¢laims 8 to
9, characterized in that the antenna (3) with the
connection end portions (7a, 8a, 7b, 8b) thereof is

20 made by inlaying wire into the substrate.

11. A device according to any one of claims 8 to
10, characterized in that it includes:

- a cavity (26) close to the connection end
portions locations,

25 - an electronic module {10) at least partially
positioned in the cavity (26), with said module
including contact padg positioned opposite connection
end portions (7b, 8b) of the antenna.

12. A device according to the preceding claim,

30 characterized in that the antenna wire (3) and the



positioned in the cavity (26), with said nodul e i ncluding contact
pads positioned opposite connection end portions (7b, 8b) of the

ant enna. 12. A device according to the preceding claim
30characterized in that the antenna wire (3) and the 15 connection
end portions (7a, 8a, 7b, 8b) thereof aPfe at |east partially enbedded
in the adhesive substrate. 13. A device according to any one
of clains 8 to 13, characterized in that the adhesive body has 5
sufficiently poor mechani cal and/or chem cal behavi our properties to
deconpose or r_i f. atie ed del agg pation of the
covering shgg%l?le%?gnp%ﬁ??a%ﬁo%yg%t’gﬁ%an’g.%’ RS Ehereﬁ% A 9efice
accordi ng t deasy paetdhldiaienbe8ded iBlthechahagtewri zedsimatbat the
adhesi ve has a softening, tenperature_of approxinmately 90 to 110C

15. A radi of requenidy ComfifiGatdorPEFERY r bRi &bl PiGe O Utk RS a8 to
contact| ess1ahi p Gafkhc @ PMBRIPOr {ni Nehudi ngriche dayicr,accgrglnantg
one of clains 8 to 1514.

5 sufficiently poor mechanical and/or chemical behaviour
properties to decompose or to tear 1in case of an
attempted delamination of the covering sheet, more
particularly by etching.

14. A device according to any one of claims 8 to

10 11, characterized in that the adhesive has a softening
temperature of approximately 90 to 110°C.

15. A radiofrequency communication electronic
device, such as a contactless chip card, a passport
including the device according to one of claims 8 to

15 14.



