1 Method for producing a device conprising a transponder antenna connected
to contact pads and devi ce obtained The invention nore particularly relates
tothe field of radio frequency transponders. In particular, 5 it relates
to a method for producing a device including a transponder antenna connected
to contact pads and the device obtained, The above nethod nore particularly
includes a step of connecting the antenna to contact pads, the 10 latter
bei ng possibly connected to a mcrocircuit such as an electronic chip or a
nodul e. The invention ains at being used nmainly in the process of the
production of a |ow cost and |l ow thickness radio frequency el ectronic inlay
preferably 15 having good conmuni cation properties, nore particularly as
regards the range. Such an inlay includes at |east an antenna on a

substrate connected to a microcircuit; it is nore particularly intended to
be inserted into a sheet 2 lamnation, the cover of an el ectronic passport,
an identification card or any product provided with the radio frequency
comuni cation section; and thus the thickness thereof is very inportant. 5
Anbng vari ous connection techni ques, the nost currently used is known which
consists of a wire bonding type connection, a wire soldering using an

ul trasoni ¢ probe which feeds and sol ders a connection

Method for producing a device comprising a transponder

antenna connected to contact pads and device obtained

The invention more particularly relates to the

field of radio frequency transponders. In particular,

3 it relates to a method for producing a device including
a transponder antenna connected to contact pads and the
device obtained.

The above method more particularly includes a
step of connecting the antenna to contact pads, the

10 latter being possibly connected to a microcircuit such
as an electronic chip or a module.

The invention aims at being used mainly in the
process of the production of a low cost and low
thickness radio frequency electronic inlay preferably

15 having good communication properties, more particularly
as regards the range.

Such an inlay includes at least an antenna on a
substrate connected to a microcircuit; it 1is more

particularly intended to be inserted into a sheet



Wi re between the various points to be connected, the 10 chip or a conponent
bei ng positioned close to the ends of the antenna to be connected. This
techni que has the drawback of requiring flat connection netallic surfaces,
nore particularly engraved, and a support of surfaces resisting the 15
pressure of a soldering tool, a protectipn resin on the connections, so as
to protect the sane and a sheet for conpensating the thickness of the
resin. In another solution, the connection is provided by a conductive
adhesive material positioned between 20 the ends of the antenna and the
connections of a conponent, a nodule or a chip being placed directly on the
connecti on eAd@glpftadnant Bhfa, CIRT exxdnppa fofoncoppEs sk tengkaved on a

substrat e. Tqﬁeﬂkﬁkﬁégkﬁ%% oéag?cqﬂgugﬁiv?ﬁﬁggﬁzivgﬁﬁ?gﬁgéﬁgw%ESiggs t he

drawback of requiring metallic Tracks o ndi ngs &d and

the intersectriadn cof frbguentdi BgsmiieQYs £ €6n dosdd i drace fichivhgs otha step of
production of an isolating bridge. A nmethod of production of an antenna
connect ed by thagkaesswitAgreott i Ve rkndWRortadmtt-ne application for a 3

patent P 2002 2981}Q,4, Wﬁ?&?h@ 2 gaule ; Ly f%%%hﬁéghé%q oppa sypstrate and

the antenna i s subsequéntly i Xed by sewing stitc on’‘t hé substrate; and
as for the coreeatilgn akeldhe impdknesnt owhiehantensastishe ol ra Swaxkends
above the pads and clanps by contact the contact pads on the nodul e.

bonding type Connection, a wire soldering using an

ultrasonic probe which feeds and solders a connectiocon

wire between the wvarious points to be connected, the

10 chip or a component being positioned close to the ends

of the antenna to be connected.

This technique has the drawback of requiring flat
connection metallic surfaces, more particularly
engraved, and a support of surfaces resisting the

15 pressure of a soldering tool, a protection resin on the
connections, so as to protect the same and a sheet for
compensating the thickness of the resin.

In another solution, the connection is provided
by a conductive adhesive material positioned between

20 the ends of the antenna and the connections of a
component, a mcdule or a chip bkeing placed directly on
the connection ends of an antenna, for example made of
copper and engraved on a substrate.

The utilisaticon of a conductive adhesive material

25 has the drawback of requiring metallic tracks or
windings which are stripped and the intersection of the
windings requires double face etchings or a step of
production of an isolating bridge.

A method of production of an antenna connected by

30 a sewing stitch is known from the application for a



As an alternative, the connection can be provided by a thernp-conpression
of the antenna wire on the contact pads, with the probe pressing and
bringing 10 thermal energy directly onto the wire. In other cases, such as
in patent EP 0880 754 Bl, the antenna wire nade of a wire inlaid into a

pol ymer sheet, |ies above the contact pads of a chip which is already
positioned or the correspondi ng position315 thereof, prior to a connection
by, nore particularly, an ultrasonic or a therno-conpression sol dering
directly by pressing and bringing energy directly onto the wire. Wien it is
necessary to go beyond connection pads 20 positions, the substrate is

provided with cavity fo r i.ving an el ectronic chip.or a mpdule. During
the product ip(?%,enttheJ?nl%éﬁ%g%ﬁgéﬁost%ps WS afi ngeBet8r 65 t A T8&vi ty,

goes beyond theegavih y aandubd Xesté Nand réhe a@akBnARL of s t REPGRYUY1hen, the
chip or a nodule is 25 introduced fromunder the cavity so that the pads of

t he chip are ffiaeidndo it heewings spritahetso arakthg théstcameectaroh by Solrderi ng.

This method has the drgwback of being tinme- consuming and requiring a cavity
prior to thet%§0C§FHHUbeHh % Fﬁ% E&F@ﬁﬁé.t@ q%ﬁhs?gﬁgn?%gaggg e Spr esence

of the npdul @xe@nidhe W' Al ePr ifAkist 0 ahhe Bﬂ%%?%tiQQ okchitgcant gpga, it
can be an obstacle to the mass production rate o thé antenna for sone
ant enna enbodiomgaics. pads on the module.

As an alternative, the connection can be provided
by a thermo-compression of the antenna wire on the
contact pads, with the probe pressing and bringing

10 thermal energy directly onto the wire.

In other cases, such as in patent EP 0880 754 B1,
the antenna wire made of a wire inlaid into a polymer
sheet, lies above the contact pads of a chip which is
already positioned or the <corresponding ©position

15 thereof, prior to a connection by, more particularly,
an ultrasonic or a thermo-compression soldering
directly by pressing and bringing energy directly onto
the wire.

When it 1s necessary to go beyond connection pads

20 positions, the substrate is provided with a cavity for
receiving an electronic chip or a module. During the
production, the inlaying tool stops the inlaying before
the cavity, goes beyond the cavity and fixes the wire
again after the cavity:; then, the chip or a module is

25 introduced from under the cavity so that the pads of
the c¢hip are facing the wires prior to making the
connection by soldering.

This method has the drawback of being time-
consuming and requiring a cavity ©pricr to the

30 production of the antenna.



5 1n the patent EP 1328899 Bl, the antenna is produced using a netallic
wre sewn onto a sheet and contact dies are previously positioned on the
sheet and sewn with the antenna wire. A chip is placed on the substrate
and nore particularly connected by a link 10 with a "wire bondi ng" sol dered
to the dies. This technique requires thg prior positioning of the pellets
and subsequent coating of the connections as nentioned above. The invention
aims at solving the above-nentioned 15 drawbacks of the connection of a
mcrocircuit to an antenna, nore particularly within the scope of the
production of a |ow thickness and | ow cost radio frequency el ectronic inlay
and ensuring havi ngn&&rr e®% TEAGEESt i B oPTESRAGARI caf i Ghe mPubar Pcul arl y

as 20 regar dsot el anan: o FRE;bhI £ PULROSBroliliech BYCY4 00,81 IR Bhnd Mt hod
for producing a device 1ncluding a transp naer antenna connected td contact
pads, sai d métthozhn nbeudimgobbeaclel ltowi ttge sheps: @wdugriaductaba off an

ant enna conpr'sing&connection termnal sections resting on a substrate, -

pl aci ng cont & ENHR tRE SYBSt PRTETRRd SMReA1E6RYECt i on thereof to the
antennagtermnal segti @pg, p%&ﬁtt hgpc ¢®N Pei ng carrigd QU 3§ a
soldering by 5 introductioh of energy between the pads and the term nal
sections; Thervetlced igsthar actrertiskldic nwihat sewn padscarae sheet and
contact dies are previously positioned on the sheet and
sewn with the antenna wire. A chip is placed on the
substrate and more particularly connected by a link
10 with a "“wire bonding” soldered to the dies. This
technique requires the prior positicning of the pellets
and subsequent coating of the connections as mentioned
above.

The invention aims at solving the above-mentioned

15 drawbacks of the connection of a microcircuit to an
antenna, more particularly within the scope of the
production of a low thickness and low cost radio
frequency electronic inlay and ensuring having correct
properties of communication, more particularly as

20 regards the range.

For this purpose, the invention aims at a method
for producing a device including a transponder antenna
connected to contact pads, said method including the
following steps:

25 - production of an antenna comprising connection
terminal sections resting on a substrate,

- placing contact pads on the substrate and the
connection thereof to the antenna terminal sections,

with the connection being carried out as a soldering by



pl aced in such a way as to have a surface facing an 5 antenna connection
term nal section, said section being positioned on the substrate, the

sol dering energy being directly applied to the pads. In addition to solving
t he above-nentioned drawbacks, the invention gives flexibility to the 10
production of the device, thanks to the Separation of the production of the
antenna fromthe other conventional inlay production operations, nore
particularly the previous positioning of the contact pads on a substrate,
the prior production of a cavity 15 under the antenna connection sections,
the coating of the caonnections and preventing the soldering tool from
bei ng pol | ut étrAERGTEdIORy tf vaPRBtsY chREAVEERI sttiles Badhe aPfipl &Rent ati on,
the nethod i g Gharagt &l$9¢d,s20 - in that the antenna is produced by
enbroidery or séwing on a f1%xi bl e support including a fabric and in that
it includes a stepTder imeg-hdd chs acheratoeeingd Mat eghiad tlise ppadsi ared nore
particularly as a sheet or a layer on a face of the substrate, opposite the

one 25 carr?ﬁﬁ&ephé“?ePHFﬁaﬁ?sﬁéﬁi6ﬁ§;t9 RS et nPordieng I%?%}n%ra§heet is
posi ti oned %EE%%n%h%dHH¥E%¥d¢TEéﬁmfﬁﬁia@%@@f@ﬁ,'5%98 gebhodni pelipdes a

step of formng a cavity 1n the substrate and/or the reinforcing sheet or
| ayer 30 cl gesittdonke ant et sdnsecd ion tke nsohlesinyi ensrg§ beinke net hod

I ncludes a S%ﬁ%e%%ﬁk“%g%ﬂﬁ%@.%%Pﬁﬁﬁg pads.
In addition to solving the above-mentioned
drawbacks, the invention gives flexibility to the

10 production of the device, thanks to the separation of
the production of the antenna from the other
conventional inlay production operations, more
particularly the previous positioning of the contact
pads on a substrate, the prior production of a cavity

15 under the antenna connection sections, the coating of
the connections and preventing the soldering tocl from
being polluted.

According to wvarious <characteristics of the
implementation, the method is characterised:

20 - in that the antenna 1is produced by embroidery
or sewing on a flexible support including a fabric and
in that it includes a step during which a reinforcing
material 1is positioned more particularly as a sheet or
a layer on a face of the substrate opposite the one

25 carrying the terminal sections;

- the reinforcing layer or sheet 1is positioned
after the production of the antenna;

- the method includes a step of forming a cavity
in the substrate and/or the reinforcing sheet or layer

30 close to the antenna connection terminal sections;



pads associated with a mcrocircuit are positioned facing the antenna
termnal sections, the mcrocircuit being inserted at |east partly into the
cavity; 5 - the nethod includes a step according to which a sol dering of

t he therno-conpression or ultrasonic type is carried out; - the soldering
uses an anvil which rests against the rgcess of the antenna term nal
section in the 10 support; - the anvil goes through at |east the

reinforcing sheet or |ayer facing the connection term nal section so that
t he connection section is supported by the anvil during the soldering; 15 -
the antenna wire is a hybrid wre associated at |east with a non conductive
wire; Another object t8€ meEhasl ehitG oHles & kP cBUTingl HBLRE &8T&ACENNA

connect ed {0 Gont gk BadscaAl gy cflevice s REbuding,a Substr abe and,ap antenna

provi ded 20 &;th connection termnal sections resting on t ubstrate,
wi th said antfeciagbeiling anterstedelyinadl deydtngrin ttket eriiroali reedti ons.

The devi ce ig characterised in_that the electric _contact pads have a
surface faci RGLAA ARCEMNEY 2% dERTECPRSH LWerlRitRaltNee CEVaF Wi t h sai d section

being positioned 0”%%&*%%6&&§tfﬁéfh%ﬁ§QPr%%59_%8c8£8§ﬁ char gghieni gtics of
the device: - the antenna is produced by enbroidery or %emnng on a

fl exi bl e supporddeirncigudihgthef abhriracardmptre36 ioncladeslarasonf or tiypg
material as ?sS%%%Ei%E %u%%yer

- the soldering uses an anvil which rests against
the recess of the antenna terminal section in the

10 support;

- the anvil goes through at least the reinforcing
sheet or layer facing the connection terminal section
so that the connection section 1is supported by the
anvil during the soldering;

15 - the antenna wire is a hybrid wire associated at
least with a non conductive wire;

Another object of the invention 1is a device
including an antenna connected to contact pads, said
device including a substrate and an antenna provided

20 with connection terminal sections resting on the
substrate, with said antenna being connected by
soldering to the terminal sections.

The device is characterised in that the electric
contact pads have a surface facing an antenna

25 connection terminal section with said sectien being
positioned onto the substrate.

According to other characteristics of the device:

- the antenna is produced by embrocidery or sewing

on a flexible support including a fabric and it

30 includes a reinforcing material as a sheet or a layer



7 on one face of the substrate opposite the one supporting the term nal

sections; - the device includes a cavity in the substrate and/or
rei nforcing sheet or layer close to the antenna 5 connection term nal
sections; - contact pads are associated with a mcrocircuit and positioned

opposite the substrate and the antenna term nal sections resting on the
substrate, whereas the mcrocircuit is inserted at |east partially into the
10 cavity; - the pads include a soldering nark across the pads on one face
of the pads opposite the soldered one; - the device includes perforations
in the reinforcing materi al opposite each connected term nal 15 section;
the antenna ®Fre 9% a R§BFi d Ui r LR s0EPBEEHALRI t PPROSIdEst B nBRC
conductive wi

e bj -Qf, 1t d nt inventionis a radio
fr equency CO%%ERO%@QB% h@ Jé%%ﬁal Q%cﬁ‘.l%ﬁg

ication product such as a 20 contactless chip card, a
passport includi ng-t Fhared¢ v doed idediucesora obtai hed iaccoliei sBgbsarahe above-
nment i oned netho?QrCIher characteristics and advantages of the invention

will appear ®AY8Tr &&dinfPRHEF ot temi ngt 28Y8EsGLASE P gFhen2a&erna
iIIustr@tivechqu@igﬂ W@¥mgh§htgbkggogégnple, and given nore particularly
e a

while referring tot ppended drawi ngs wherein: - Figure 1 illustrates a
schematic view of a contact pads are associated with a microcircuit
and positioned opposite the substrate and the antenna
terminal sections resting on the substrate, whereas the
microcircuit 1is inserted at least partially into the
10 cavity;
- the pads include a soldering mark across the
pads on one face of the pads opposite the soldered one;
- the device includes perforations in the
reinforcing material opposite each connected terminal
15 section;
- the antenna wire is a hybrid wire associated
with at least one non conductive wire.
Another object of the present invention is a
radio frequency communication product such as a
20 contactless chip card, a passport including the
mentioned device or obtained according to the above-
mentioned method.
Other characteristics and advantages of the
invention will appear while reading the following
25 description given as an 1illustrative and in no way
limitative example, and given more particularly while
referring to the appended drawings wherein:
- Figure 1 1illustrates a schematic view of a
transponder which can be obtained according to one

30 embodiment of the method of the invention;



transponder which can be obtai ned according to one 30 enbodi nent of the

nmet hod of the invention; 8 - Figure 2 illustrates in greater details the

el ectronic circuit nodule of Figure 1, being connected to the antenna; -
Figure 3 illustrates a sectional view of a 5 second enbodi ment, with the
antenna being nade of an incrusted wireg - Figure 4 illustrates a sectional
view of a third enbodi mrent wherein the behaviour of the substrate is
reinforced with a sheet; 10 - Figure 5 illustrates a sectional view of a
fourth enbodi mrent showi ng a connection with an enbroidered antenna wire; -
Figure 6 illustrates a cross-sectional view of a fifth enbodi nent show ng a
connection with a hybFi@uras antédnstwiates - imi gireater| Idetaidises thest ep of

| am nation o i.nf.or i ; in.a.su i ncl udi a ral Lty of
ant ennas; - %gﬁ?gghéfcan ngﬁs{]‘jrg Cri% ? ?Ee@ggﬁlﬁfﬁs 'e?’?égﬁg Egh#ﬁg%gl dering
tool s and t hecanwiel aanenha ;devi ce conplying with Figure 4; - Figure 10
illustrates another print, with another orientation, of the connection

termnal section wth ¢88pect tid tIfELASAT e2anteShl @R Eng’ 96l %dndathe 25
prints abtaingdony FLAMEEEdde 2ndil2 {ALSERREGNAN UG G made of an

incrusted wire;

- Figure 4 1illustrates a sectional view of a
third embodiment wherein the behaviour of the substrate
is reinforced with a sheet;

10 - Pigure 5 1illustrates a sectional view of a
fourth embodiment showing a connection with an
embroidered antenna wire;

- Figure 6 illustrates a cross-sectional view of
a fifth embodiment showing a connection with a hybrid

15 antenna wire;

- Figure 7 illustrates a step of lamination of a
reinforcing sheet in a support including a plurality of
antennas;

- Figures 8 and 9 1illustrate the prints left by

20 the soldering tools and the anvil on the device
complying with Figure 4;

- Figure 10 1illustrates another print, with
another orientation, of the connection terminal section
with respect to the module and scldering tool and the

25 prints obtained.

- Figures 11 and 12 illustrate another
configuration of the pads opposite the antenna wire and
the connections thereof;

- Figure 13 illustrates a woven support

30 supporting an antenna wire fixed by an embroidery wire;



configuration of the pads opposite the antenna wire and the connections

thereof; - Figure 13 illustrates a woven support 30 supporting an antenna
wire fixed by an enbroidery wire; 9 - Figure 14 illustrates the steps of
the nethod according to the preferred enbodinent. Figure 1 illustrates a

schematic view of a device 1 including an antenna 3 connected to contact
pads 5, 6 5 which can be obtained according to one enbodi nent of the

met hod of the invention. The device includes a substrate 2 and an antenna
provi ded with connection term nal sections 7, 8 resting on the substrate.

The antenna is connected to the 10 term nal sections by soldering (S) The
antenna is produced bydefectfocheiddat@Tnihg. StRest rakkEher @€tich with

respect tot qxgﬁQg, qQr, qﬁﬁpﬁj mda |JiR{Spm  The nodul e may incl ude
or not a supgbrt i eé%rlc |§%n 1§!Pfg$%r§b y, the netallic contact
surfaces 11 on whitdlyuaresdl deriuwg: taods Ta ($beemdtde haswbedn aapi@vied (Fig.
2) have no terial which could ollgte the soldering tool. According to

one enbodi nent gt qﬂ%ﬁ?ﬁﬁﬂu?%ﬁﬁ'?ﬁ OC?P@%FEeQ,t@pﬁfpﬁﬁﬁttBaFﬁe5pr#br art
wher ei n LONNERLHIAN c§RCYHLNSLLL En8ROER RV B POSIdHLONELPRIRRE Ve

pl aced above a chip or a nodule recess, herethe electric contact pads have
a surface oppdsi tretdrod anft ériven igorerdcitdron term nal section which rests on

t he . .
The device includes a substrate 2 and an antenna

provided with connection terminal sections 7, 8 resting

on the substrate. The antenna 1s connected to the
10 terminal sections by soldering (S). The antenna 1is
produced by electrochemical etching. The tracks are

thin with respect to the pads, for example Zmm in
width/5mm. The module may include or not a support
dielectric film.
15 Preferably, the metallic contact surfaces 11 on
which a soldering tool T (thermode) has been applied
(Fig. 2) have no material which could pollute the
soldering tool.
According to one embodiment of the invention in
20 Figure 2, contrary to the prior art wherein connection
sections 1lie above already positioned pads or are
placed above a chip or a module recess, here the
electric contact pads have a surface opposite an
antenna connection terminal section which rests on the
25 substrate 2. The pads rest on and in contact with the
ends 7, 8 of the antenna during a connection operation
with a device 1 resting on a plane P.
Mainly in the prier art, the chip connections
with etched antennas are produced with conductive or

30 non conductive glue, but with pads on the chip, the



25 substrate 2. The pads rest on and in contact wwth the ends 7, 8 of the
antenna during a connection operation wth a device 1 resting on a plane P.
Mainly in the prior art, the chip connections wth etched antennas are
produced with conductive or 30 non conductive glue, but with pads on the
chip, the 10 l|atter being placed on thdatantenna, or through sol dered

wires, with the chip being positioned above the sane. In Figure 3, with the
sanme configuration for placing the pads or the nodule as in Figure 2, the
5 antenna is produced by inlaying the conductive wire into a polynmer sheet

2b. The conductive wire ma coated with a varnish or an isqolating sheath
13. In Figur %ﬁ|991Wﬁt %?ﬁ@s%%ﬁtb?aéPﬁ@nnéonPFgGﬂﬁqqﬂ? SHe nna is
produced by qggy defpre | aHRROr |ng a
fabric 2f. The séuypporlt it }ﬁlex e |nso rglas)qnlt:&ﬁas no b%}héa\ﬁg%lgltrjgrj

rigidity as all Ioﬂhﬁhﬁhhu&&s Babrwish Thiee | comee rUﬂﬁﬁjqpimnmﬁetWEﬂﬂ war p
and weft wire for., exanple, between 20Qpm and 300pmin both directions,

15 with a 80 at%n& SheaPH{2x 9ol TR (%"W .3PFn hddieliss, f£he Hbric 2f
is not of abl @ AdROads bESqudbdBns} ons 1332 A8 'éoﬁ&?c@?&ém'dl&ebe

stretched manually and nore particularly i'n diagonal, tor exanple by at
| east 3% to 2000 Tai podyensishredts Rbwer Thancb%ﬁﬁ@tuwarWﬂmemaya&Esmarp or

weft feeding direction wth a f edln t ensi.on duri e oduction. The
handl i ng of t3% %ﬁﬁ) rhqrﬁ;?%ﬁﬂ é% {Solating 'she a.the N

In Figure {4, still with the same placing

configuration, the antenna is produced by embroidery or

10 sewing on a flexible support including a fabric 2f.
The support is flexible insofar as it has no behaviour
or rigidity as all low thickness fabrics. The loose
meshing (m) between warp and weft wires 1is, for
example, between 200um and 300um in both directions,

15 with a 80um thick or 48 dtex polyamide wire. In
addition, the fabric 2f is not stable as regards its
dimensions insofar as it can normally be stretched
manually and more particularly in diagonal, for example
by at least 3% to 20%. This extensicn is lower than 1%

20 in the substrate warp or weft feeding direction with a
feeding tension during the production.

The handling of the supporting fabric of an
embroidered antenna is very delicate (flexible and
porous woven material), and so it 1s provided to

25 stabilise it with a reinforcing material 15 in the form
a sheet or a layer positioned on one face of the
substrate opposite the one <carrying the antenna
terminal sections. The stabilising material 15 is
fixed by adding a porous plastic sheet such as the one

30 known under the trademark Teslin or synthetic paper.



enbroi dered antenna is very delicate (flexible and porous woven material),
and so it is provided to 25 stabilise it with a reinforcing material 15 in
the form a sheet or a layer positioned on one face of the substrate
opposite the one carrying the antenna termnal sections. The stabilising
material 15 is fixed by adding a poroudlpl astic sheet such as the one 30
known under the trademark Teslin or synthetic paper. 11 Preferably, the
addition of the reinforcing sheet is carried out after the production of the
antenna so as not to be an obstacle for the production rates of

enbr oi dered antennas, but it could be carried out 5 beforehand possibly with
| ess interesting rﬁfggeéﬁ@lgf Fﬁgk difet @t i oF at BN TEENERECABEAISESSSN t he

embroi dery gfs s ngdrae. Aot fiard }?i‘&iﬁ@fiéﬁ Ure @ddi bhenREk @csheet
can be obtained by inpregnating or coating a layer or 10 spraying a

product suchaas reottobdi gy anpobmgacla rigst nfhpolpmmetudtdam rmagesn alfl e to

stabilise the ,substrate as regards its dinension. The assenbly can be
carried out 5§bF€ﬁpﬁ£ﬁ4nmanHQé#ﬁb-s@P%erFﬁg Fﬁﬁﬁpin Cof f&térdal &P tor

addi tiom of pl¥caRnadReshyes{@by awlithmisa Lhapkdlcingt hdhe sphgt hate
being very low in thickness for productivity and easy “inplenentation. This
step al so makeski tofpodsidteoratgonveod Whghereedlisckorssheo emberoddlestyrate to
enabl e the receptiogn of. 20 at |least a part of a conponent into the support
duri ng Or sewlng frame.

An effect similar to the addition of a sheet can
be obtained by impregnating or cocating a layer or

10 spraying a product such as a coating, a primer, a
resin, polymer foam, a gum able to stabilise the
substrate as regards its dimension.

The assembly can be carried out by lamination,
thermo-soldering (melting of materials) or addition of

15 an adhesive {as a film or a liquid), with the substrate
being very low in thickness for productivity and easy
implementation.

This step also makes it possible to give a higher
thickness to the substrate to enable the reception of

20 at least a part of a component into the support during
the placing of the latter.

The device includes perforations 17, which may
partially be <closed, 1in the reinforcing material
opposite each connection and terminal section 7b, B8b

25 connected as results from the utilisation of a very low
thickness anvil or needle applied under the conductive
wire to be connected and which perforates the material
as subsequently explained.

In Figure 5, a single pad 16, not yet connected

30 to the microcircuit, is placed on an embroidered wire



the placing of the latter. The device includes perforations 17, which may
partially be closed, in the reinforcing material opposite each connection
and term nal section 7b, 8b 25 connected as results fromthe utilisation of
a very low thickness anvil or needle applied under the conductive wre to
be connected and which perforates the nmdterial as subsequently expl ai ned.
In Figure 5, a single pad 16, not yet connected 30 to the mcrocircuit, is
pl aced on an enbroidered wire 12 antenna term nal section 18 with an
enbroidery wire 19 for fixing the antenna on the fibrous support 2f. The
connecti on of m craocircuit. 20 to,the_pad can be carri&d out subsequently

by any known2REERSEardd el Barticul 4P Vibd i LTPFPLERFY. WERCFildure 6, a

fifth embodi mept Ofxihe gy SRtehfs! BACIHR GAMIRALL O b by azRybr irdant enna
wire 22 insofar as the antenna wre 3 is associated with Tour non

conduct i ve wicoegiez4:1i onheodssacimitdore imeguiowe\der the themaoled widan abel east
one non conductive wre no conductive wres 24 ar e:ﬁlgcrieferabl y

24. The
t her mo- f usi bISE T3 €% hRP o SHPSGIUEN Y thdt A WeykRRYE TRGGS t#edefP&6t of a

thermal sor uldahdsQnilG raRer@inPecause-ehithe presence of the non conductive
15 wires 19 and 24 according to the invention, the tool (thernode) (T) is

applied onto the némnal Figupad 6.6, a whifhh r estloadd memtnebfi nghe helefvilxieng wire
andfor assogiahed W re qoi g Lheneunder, Wi thoyt RPTLULLAG. NG v 22
insofar as the antenna wire 3 is associated with four
non conductive wires 24; the association may however be
10 made with at least one non conductive wire 24. The non
conductive wires 24 are preferably thermo-fusible or
thermo-plastic, so that they melt under the effect of a

thermal or ultrasonic energy.
Because of the presence of the non conductive
15 wires 19 and 24 according to the invention, the tool
(thermode) (T) 1is applied ontc the metallic pad 16,
which results 1in melting the fixing wire and/or
associated wire going thereunder without polluting the
soldering tool. Preferably, an anvil is supporting the

20 antenna wire during the connection.

In Figures 8 and 9, the device includes a cavity
26 provided in the substrate and/or reinforcing sheet
or layer close the antenna connection  terminal
sections. The contact pads 5, 6 are associated with a
25 coated microcircuit 28. The microcircuit is inserted
at least partially into the cavity thus reducing the

total thickness of the device.

As can be seen, the pads 5, 6 include a mark 230

made by the soldering tool T and the soldering 38



sol dering tool. Preferably, an anvil is supporting the 20 antenna wire
during the connection. In Figures 8 and 9, the device includes a cavity 26
provided in the substrate and/or reinforcing sheet or |ayer close the
antenna connection termnal sections. The contact pads 5, 6 are associ ated
with a 25 coated microcircuit 28. The migrocircuit is inserted at |east
partially into the cavity thus reducing the total thickness of the device.
As can be seen, the pads 5, 6 include a mark 30 made by the sol dering tool
T and the soldering 38 13 <carried out through the pads 5, 6 on one face 11

of the pads oppgsite the one 32 soldered to the wire. Figure 10 shows
anot her coan@&&éﬁQM?Wﬁ ?ﬁﬁ?ué§u§ﬂﬁu9 $ edr 7, OWpONEt haFBspeécit &hehe

contact pads pa3isSopposite @RS T8 f aCA ded /P 1S kpwards d.he chip. The
application of the Cconnection tool T is nade transversally to the wire and

to the pads and thidgtwe dérrespordi rgotheks Zonfegulrttdont heft oghef t he

pads (free face 11) ., The rks_are parallel to each other 10 and parall el
to a line L 885&MRG M1 ggds% dﬁﬁﬁb.r?ﬁpﬁ?BuFé%1QT3aﬁ8n§??taﬁ@9ﬁer

configursation ofg, thergleviegasi Scgmehrhbat ddierant ennaWde 8Rei $hiposi ti oned
inline with the pad but on the face of the support 15 or even 2r "(if the
fabric can b&heandiped)ichs iopposift e thiee craensgppont i tgotlhe Tcortsactmapad 16. | n

this case. thevarg lawiiickngss B0yl EaPUsneRd NSadnisinentlr g,808 not
corresponding marks 30 result on the top of the pads
(free face 11). The marks are parallel to each other
10 and parallel to a line L separating the pads 5 and 6.

In Figures 11 and 12, another configuration of
the device 1s such that the antenna wire 8b is
positioned in line with the pad but on the face of the
support 15 or even 2f (if the fabric can be handled)

15 opposite the one supporting the contact pad 16. In
this case, the very low thickness anvil E pushes the
antenna wire against the contact pad through the
support while fluxing the material 15 on the support
and/or pushing away the meshes of the fibrous support

20 2f associated or not with a reinforcing material 15.

In Figure 13, a fabric includes warp and weft
wires with a loose meshing {m) between 200pum and 300um
and composed of 48 dtex pclyamide wires.

While referring to Figure 14, a preferred

25 embodiment of the method of the invention will now be
described which meets the aims of the invention, but
while describing, first, the difficulties met.

To produce low cost inlays, the inventors more

particularly selected wiring antennas for example sewn,



support while fluxing the material 15 on the support and/or pushing away
the nmeshes of the fibrous support 20 2f associated or not with a reinforcing
material 15. In Figure 13, a fabric includes warp and weft wres with a

| oose meshing (n) between 200pm and 300pm and conposed of 48 dtex pol yam de
wires. Wiile referring to Figure 14, a pueferred 25 enbodi nent of the

met hod of the invention will now be described which neets the ains of the
invention, but while describing, first, the difficulties net. To produce

| ow cost inlays, the inventors nore particularly selected wiring antennas
for exanple sewn, 14 enbroidered or equival ents on the support including
fabrics. Mor&TPIFLOEHREr | T | RIBHBROFEEFY, Oheddifse SHPPPitobliess Uging
productivity fapd;ieasy inplenentation, 5 several antennas are first produced
at the same tine on enbroidery franes, preferably on a textile support such
as a fibrous suppoMbriei keaxtfighrliaz,l woveln nambnwwidarpy besdppert oshi ch can

be accepted b% qbroider or sewi ng ,nmachines. 10 However, an% mat eri al
capabl e of b@iﬁg E8fn AT eRBPEPEELEATENd G SAFYI e HWRLCHENTG toCRer

isolating subsbhates gushas Aditnar Oﬁréén?@éd npde. of eghxmﬁrim maerial,
PVC, PET (polyethylene), paper, polyimde, synthetic [eather and nore

parti cul arl y efblyodds/ryalfrmiame 51,5 mref qpoiblerorsheetegbipessupporar euaat

excl uded. Asa%e%a¥$%§J¥%‘géﬁgé¥écﬁhég éh?aggyéFeWoven, non woven or
a support which can be accepted by embroidery or sewing
machines.

10 However, any material capable of being sewn or
embroidered and for example including other isolating
substrates such as a film or a sheet made of polymer
material, PVC, PET (polyethylene), paper, polyimide,
synthetic leather and more particularly fibrous/fabric

15 and polymer sheet composites, are not excluded.

As regards the discretion of the device,
subsequently laminated or added to an object, but also
because o0f ©productivity and ease of sewing or
embroidery, the support is a very fine fabric. The

20 substrate of the final device may have various
thicknesses generally lower than or equal to those of a

0.76mm chip card, so that they can be used as an inlay

between two films or sheets or be used as a support for

a coating and/or a printing sheet. Typically, the
25 substrate may have a thickness from for example 0.lmm
to 0.5mm.

The inventors noted the absence of stability as
regards dimension or behaviour of some substrates more
particularly made of fabric, which are appropriate for

30 a mass production, more particularly when they are



subsequently | am nated or added to an object, but also because of
productivity and ease of sewing or enbroidery, the support is a very fine
fabric. The 20 substrate of the final device nay have various thicknesses
generally lower than or equal to those of a 0.76nmnmchip card, so that they
can be used as an inlay between two filiss or sheets or be used as a support
for a coating and/or a printing sheet. Typically, the 25 substrate nay have
a thickness fromfor exanple 0.1mm to 0.5mm The inventors noted the
absence of stability as regards di nension or behaviour of sonme substrates

nore particularly nmade of fabric, which are appropriate for 30 a nass
producti on, RO IFRMSCUPEr MPVRAEN t hEYe ar@sesCecdt | REBA¥ 18RI NBEKeS. The

absence of bghavi gufs makes i difficul fr 1 pROSSithlA {0 gbtajn A eci se

positioning of the nodules, mcrocitcuits or contact pads or “cavities nore
particul arl y posidn cnidexabfontlom madvd esybsiiatecprtottso @r afongmcthe
production o ant ennas. . Addi ng a reinfqrcin% eet or material or another

f , sh
fabric to th®&FbstratdV W eh PSS BIAY Prdéfilnedy ndRiuFBEeraELRRi GR
cavi ties suchpas %G@QEQ%@ebygE@%rlotanEPt05 eﬂ““ﬂﬁ%f%?fgﬁd% RS gl
stability to the substrate but al so has drawbacks, because of the absence
of behavi our aoftemnm@ssubstrate and a difficult indexation, the cavities
m ght be incorrectl .posi ti oned ,

9 A%dl%g a reinforcing sheet or material or another
fabric to the substrate, with possibly predefined
modules reception cavities such as imagined by the

10 inventors, would bring dimensional stability to the
substrate but also has drawbacks, because of the

absence of behaviour of the substrate and a difficult

indexation, the cavities might be incorrectly
positioned.

15 Adding a sheet prior to making the antenna is not
favourable for productivity in embroidery. On the

contrary, adding this reinforcement without any cavity

will bring a dimension of stability to the substrate,

but this would increase the difficulty of a ultrasonic

20 or thermo-compression connection insofar as there is no

cavity for introducing a chip or a module and bringing

the contact pads of the antenna connection sections
closer to each other and make a correct soldering.

The inventors found out that the electronic

25 component or contact pads must preferably be placed on

the substrate after the antenna is produced to

facilitate the sewing of the antenna to increase the

production rate and because of the difficulty of

placing and connecting the module, which make it

30 possible to produce an economical antenna.



15 Adding a sheet prior to nmaking the antenna is not favourable for
productivity in enbroidery. On the contrary, adding this reinforcenent

wi t hout any cavity wll bring a dinension of stability to the substrate,

but this would increase the difficulty of a ultrasonic 20 or

t her no- conpr essi on connection insofar agehere is no cavity for introducing
a chip or a nodule and bringing the contact pads of the antenna connection
sections closer to each other and nmake a correct soldering. The inventors
found out that the electronic 25 conponent or contact pads must preferably
be placed on the substrate after the antenna is produced to facilitate the
sewi ng of the antedfa B iHGaskhe haNtBRBAUCENOPS st ReabicBeraliBe a5 t he

difficulty ofisollaging angk LONLCt! Agrbhe dibdld AL fBkenLle 3G possible

to produce an econom'™cal antenna. 1 ition, antenna can

sheat hed w t isaiatsolathmdgeat ehiah, imeespatt ithd arlydiogsake amichsol ating
bridge which intersect the wi ndings or which can be associated with non
conducti ve wiG&s R P?EP@éaﬁeﬁoﬁ“gﬁliH??yCP§§§SE§V8r‘*hﬁe%rQVeﬁP#ﬁﬁsthe

breaking, of dfje W1&iQF FOEsEAXIBY ifh élf'er?ﬂ‘_ﬂﬂfrﬁh | Brbhk$ngcase, the
sol dering tool can 5% b Iute% or soileéoqﬁiring t he co%neg%?gnn?o% t he
ul trasoni ¢ orthiehewime, conpressi dixdokhdert ngnsitihee shppeotderi hg tthdls 10

(thernode) is direct a iied,to the wire and is i contact with polluting
material s sufGimdi ﬁbgt hggi‘a‘ﬁfé?ﬂa e 99t ESan%ﬁ}‘é’f‘?%n %elsé’ilﬁetdhe

nodul e is during the connection for the ultrasonic or thermo-
compression soldering since the soldering tool

10 (thermode) 1is directly applied to the wire and is in
contact with polluting materials surrounding the
antenna wire in a configuration wherein the module is
positioned adjacent to the windings of the antenna cr
below the same.

15 In addition, as the wire antenna rests on the
substrate and thus the inventors chose a position and a
connection of the pads above the antenna, the latter
may tend to sink into the sheet or fibrous mass added
under the effect of pressure of the soldering means

20 according to the nature of the material used.

After such considerations, the method of the
figure is composed as follows.

At step 100, the method for producing a device
including a transponder antenna connected to contact

25 pads includes a step of providing or making an antenna
with connection terminal sections supported by a
substrate.

The antenna is preferably produced by embroidery

or sewing on a flexible support including a fabric.



positioned adjacent to the wi ndings of the antenna or below the sane. 15 In
addition, as the wire antenna rests on the substrate and thus the inventors
chose a position and a connection of the pads above the antenna, the latter
may tend to sink into the sheet or fibrous mass added under the effect of
pressure of the soldering nmeans 20 accdriding to the nature of the material
used. After such considerations, the nethod of the figure is conposed as
follows. At step 100, the nethod for producing a device including a
transponder antenna connected to contact 25 pads includes a step of

rovi di ng or maki ng,an antenna wth connection_termnal_ sections supported

b b it Fude By o

by a substrate. THECant@Nnaid pléf&r abidy prdBG by %mbr oF88Fy 20 sewi ng

on a flexibl assuppach id¥dtUdidgo@ £RBr Who1d7 o fTHE ANL @R I € TRBY:aipncl ude
at least an isolation coating on the whole of its surface. It can also

si mul t aneous|alser salimudrtatdars yy ber | al tonaicived ¥ hbei 8l aonggoli méshi n
pl aces. The ant gnna wre is fixed.5 on the,substrate using a, nor%&%;)giﬁucti ve

f
wire also cal gtéﬁlger%%%?%ew (g)rlas?g\ﬁi'ng ¥ e AN5FEFEr abt > tfie na wre

is a hylyid wirethasseabatedtw t isdhigl eastnéne K EAHRAHCt iig-aM @ s$0 as  to
enable a better rate of productivity without the 10 wire breaking. This non
conduct i ve wicd 1&g aduedd ntisleam engewing wire.

Preferably, the antenna wire 1is a hybrid wire
associated with at least one non conductive wire so as
to enable a better rate of productivity without the

10 wire breaking.

This non conductive wire surrounds the antenna
wire at least 1in places and constitutes a kind of
isolating sheath in places.

Preferably, a non conductive wire 1is thermo-

15 fusible or thermo-plastic to enable the removal or
elimination thereof arcund the soldering zone.

Non thermo-fusible wires may be appropriate

insofar as the enerqgy of the soldering is sufficient to

remove the same, to deteriorate the same (or a

20 sufficient soldering material 1is added to go through
the same).

However, other techniques for fixing the

conductive wire on the substrate may be chosen among
other less efficient ones such as inlay or etching.

25 The production of the antenna by embroidery may
preferably include a step of producing a barring stitch
{not shown} of the antenna wire by sewing, embroidery,
knitting at the end of one at least ©of said terminal
sections. Then preferably, a step of removing said

30 barring stitch including the removal of material from



wire at least in places and constitutes a kind of isolating sheath in

pl aces. Preferably, a non conductive wire is therno- 15 fusible or
therno-plastic to enable the renoval or elimnation thereof around the

sol dering zone. Non therno-fusible wires my be appropriate insofar as the
energy of the soldering is sufficient td8 renove the sane, to deteriorate
the same (or a 20 sufficient soldering material is added to go through the
sanme). However, other techniques for fixing the conductive wire on the
substrate may be chosen anong other less efficient ones such as inlay or

etching. 25 The production of the an ennarlt)r%;ienbr oi.dery nma preferably
i ncl ude a st &5f SPPBARET MPRL Hdr i ﬁbestQ% Ng n6t 1ERBWGNSF POFE i@ enna

wre by sew NGyl dsfYa ddUiidy NG dhe! i @th Ol cOBR1AL: | R23% 1OhsSal d
term nal sections. Then pref eralb y, a step of renoving saird 30 barring
stitch includmdgaheinenmvatcoésmaber itel Juppmitiodde suppeptuopdodit e t he

barring stitch and po€sL€Ie formati,on of % cavity. The antenna term nal
sections or hAEFhePSt FRRhEEPRAY thd "EEREEC TS RF oF ePPBRticed 1in 38 0ne of

the suppprt igH endgghd bef enpvedartingasst 56k VB?DV%hn%fhi%gl?ar g stitch
by punching, the corresponding term nal section extends up to the edge of

a cavity. Asgumasgusidingentéonédalt secsipporextiendsr eperabl yha welge | ow
t hi ckness fa%&j% Q%&ﬁggher | ow

As previously mentioned, the support is
preferably a very low thickness fabric but other low

10 thickness supports can be considered.

At step 200, then according to one
characteristic, the method includes a step during which
a reinforcing material 1is positioned as a sheet or a
layer on one face of the substrate opposite the one

15 supporting the terminal sections.

The reinforcing layer or sheet 1s positioned in
the example, directly after the production of the
antenna.

As already mentioned, an effect similar to the

20 addition of a sheet can be obtained by impregnation or
coating of a layer or spraying of a product such as a
coating, a primer, a resin, a polymer foam, a gum
capable of stabilising the substrate as regards its
dimensions.

25 At step 300, as the support is stabilised, it
possible to handle it and to carry out more
conventional operations such as more easily placing
contact pads on the substrate.

However, according to another characteristic, it

30 is preferred to execute a step of forming a cavity in



10 thickness supports can be considered. At step 200, then according to one
characteristic, the nethod includes a step during which a reinforcing
material is positioned as a sheet or a |ayer on one face of the substrate
opposite the one 15 supporting the term nal sections. The reinforcing |ayer
or sheet is positioned in the exanple, ldirectly after the production of the
antenna. As already nentioned, an effect simlar to the 20 addition of a
sheet can be obtained by inpregnation or coating of a |layer or spraying of
a product such as a coating, a prinmer, a resin, a polymer foam a gum

capabl e of st bi|i5én the substrate as_regards jts. dinensions. 25 At step
300, as the §%&Mﬁ? FEratapproded, F4in i eSt6Shafl el @Y An§FlC5carry

out nore Cconyenthongh@RRhALI NS SUTH 38 PRI £a £as8kLY 1BKACI NG gontact pads
on the substrate. However, according to another characteristic, It 30 is

preferred toisteodgieea tdteephdfp foar rheg meedeidei.ty in 19 the substrate and/ or

rei nforci ng sheet | ayer, cl ose o0 the antenna, connection term nal
sections, so as to%aﬁﬂ BHLE %ﬁeéﬂﬁﬂ?QNb¥h8uﬁﬁgﬁpgf tc%v&@f“%?%cnned

by punchy ng, Hjut paels@QiiFeNd ord RIS € 2 QYOS SItNT 1@ sANY palrtligast
partial machining of the substrate could al so be considered. At step 400,
t he pads arenplchded ngo ofs tthe sastaate could also be considered.

At step 400, the pads are placed so as tc have a
surface opposite an antenna connection terminal section
resting on the substrate. If need be, a chip can be

10 placed more particularly using the flip-chip technclogy
on the pads or on the rear face of the substrate or on
a contact pad for a conventional connection by any
known means or even with a soldered wire type.

The opposite surface used in the description

15 corresponds to a projection of the longitudinal section
of a wire on a connection pad 8b, or a rectangle the
width of which is generally equal to the diameter of
the wire and length of which 1s equal to the length of
the pad opposite.

20 Preferably, the pads are already connected to an
electronic microcircuit such as a chip. And the
microcircuit 1is 1inserted at least partially into the
cavity with the pads staying out of the cavity and
resting on the sections of tracks or antenna terminal

25 ends resting on the support.

A step 500 the pads are connected to the antenna
terminal sections. The connection is made by soldering
with the introduction of energy between the pads and
the terminal sections and the soldering energy 1is

30 directly applied onto the pads using a thermode for a



surface opposite an antenna connection termnal section resting on the
substrate. |If need be, a chip can be 10 placed nore particularly using the
flip-chip technology on the pads or on the rear face of the substrate or on
a contact pad for a conventional connection by any known neans or even wth
a soldered wre type. The opposite surf@®e used in the description 15
corresponds to a projection of the longitudinal section of a wire on a
connection pad 8b, or a rectangle the w dth of which is generally equal to
the dianmeter of the wire and length of which is equal to the length of the

pad opposite. 20 Preferably, the pads are already connected. to an |
el ectroni ¢ mt@ESEr EGMPIEFSH s &ggﬁip.SQQé%E*ﬂg nPEr 08Pr c i LiASONiSert ed at

| east partia?&bbgnggrtgg Aaatp it Bike Rads staying out of the cavity and
resting on the sections of tracks or antennatermnal 25 ends resting on

the support. A stepsbh@@adhrelspadsldamimpnectanvib {bhepartfemnblyt esridna

sections. The,_connecti,on i s made sol derin ith the introduction of
energy bet we&fiithle 15t ahdR L PhE Eg?nfﬁgﬁs§egpiS%EeaﬁH%FﬂBas FIEFPAS ener gy

i's 30 diyect lsecaRRh ednoriHe t Bappads .usi Agea e ode foii1a 3 more _
t her no- conpressi on type soldering or an ultrasonic probe for an ultrasonic

sol deri ng. Agecogmedsiesoladering, anheansi Wiire preafder abd ysiskedinwhi cherests
agai nst the 166899 0f the-A0LENNY LERLT 13hend 3008 00! e SURRYLL The
softness of the substrate and/or reinforcing material.
The anvil goes through at least the reinforcing

10 sheet or layer opposite the terminal section to be
connected so that the section to be connected is
supported by the anvil during the soldering operation.
The section of the anvil is rectangular or square for a
section of the order of 0.3xlmm? to 1xSmm?.

15 The invention more particularly applies as soon
as a kind of "blind" connection of a metal pad must be
performed directly on a track of an antenna or the
terminal section of an antenna, which is also metallic,
and positioned on a softer support than metal by

20 soldering with or without addition of a soldering
material, the reverse being a conventional operation.
A priori, during the soldering operation, the pressure
transmitted by a track or a terminal section to the
support thereof 1s more Iimportant than the one

25 transmitted by a pad because of the surface and
pressure ratio. This makes the persons skilled in the
art decide for a connection configuration which is the
reverse of the conventional one,

At step 600, the support 1is assembled with at

30 least one sheet on the side opposite the reinforcing



recomended as the antenna wire tends to sink into the substrate because of
the fineness of the wire and/or softness of the substrate and/or
reinforcing material. The anvil goes through at |east the reinforcing 10
sheet or | ayer opposite the term nal section to be connected so that the
section to be connected is supported byithe anvil during the sol dering
operation. The section of the anvil is rectangular or square for a section
of the order of 0.3xImm 2 to I x5mm 2. 15 The invention nore particularly
applies as soon as a kind of "blind" connection of a netal pad nust be

per f or med dirﬁctly on track of an ant%nna or the termnal section of an

antenna, whi ¢ eie§'fal soT. t &l ‘?%t.,S I p QFt!%%‘HpJo?l é’%oﬁoé‘}posﬁ?ﬁipoplfithan
metal by 20 ggkdenihng WilB4Or syt heyl addikian gf arsel dewiag rmtenial, the
reverse being a conventional operation. A priori, during the soldering
operation, tbpesppessurce & ranigmic¢dnst dy any rackeorokjeetm ndhesechiegn to the

support thereof is re inportant than the ong_25 transmtted by a pad
because of tﬁéesﬁﬂﬁgi?zﬁﬁgjéﬁiﬁﬁﬁﬁefhEﬁﬁBi Tﬁfsnﬁﬁﬂegeth E1ﬁe|‘:é%lrr§'n§kilIed
inthe sart daci de 8% 3 CORMRCHLEN ngORhgYr akk@R Which is the reverse of
t he conventional one. At step 600, the support is assenbled with at 30

| east one sheet on the side opposite the reinforcing 21 sheet. The sheets

may for exanple be conposed of materials used for the sheets or the cover
of a passport or a chip card or any other object. Then they



are cut to the desired format. If need be, the cutting 5 may be carried out
during other steps. 22 CLAIMS 1. A nethod for producing a device conprising
a transponder antenna connected to contact pads, said 5 nethod conprising
the steps of: - providing or producing an antenna (3) with term nal
connections (7b, 8b) in contact with a 2gubstrate, - placing the contact
pads (5, 6) on the 10 substrate and connecting the sane to the term nal
sections of the antenna (7b, 8b), the connection being produced by neans of
a soldering (38) while introducing energy between the pads (5, 6) and the
termnal sections (7b, 8b), 15 characterised in that the pads (5, 6) are

pl aced so as to provide a surface (4§£§ﬂ§éing an antenna term nal
connection section (7b, 8b), said section being arranged on the substrate
(2, 2b, 2f) and the soldering energy being applied directly to the pads (5,
20 6). 2. A nethodlacdordehpotio fdrai prdduchay aat etdwietk tcomphasihde aant enna
is produced by enbroidery or sewin on a flexible support (2f) including a

fabric and i FT3PFRONAEL neRG8882a gPEBeBE??nthWHQQPEQQQﬂIHQQﬁzin§a2§

mat eri als (15}helth hhe hiiN0h @ t3etl s d¢.ayer is positioned on a face
(36) on the substrate opposite the one (34) bearing the term nal sections.

~ providing or producing an antenna (3} with
terminal connections (Tb, 8b) in c¢ontact with a
substrate,

- placing the contact pads (5, 6) on the

10 substrate and connecting the same to the terminal
sections of the antenna (7b, 8b), the connection being
produced by means of a soldering (38) while introducing
energy between the pads (5, 6) and the terminal
sections (7b, Bb),

15 characterised in that the pads (5, 6) are placed
so as to provide a surface (40) facing an antenna
terminal connection section (7b, 8b), said section
being arranged on the substrate (2, 2b, 2f) and the
soldering energy being applied directly to the pads (5,

20 6).

2. A method according to claim 1, characterised
in that the antenna is produced by embroidery or sewing
on a flexible support (2f) including a fabric and 1in
that it includes a step during which a reinforcing

25 material (15) in the form of a sheet or a layer 1is
positioned on a face (36) on the substrate opposite the
one (34) bearing the terminal sections.

3. A method according to claim 2, characterised
in that the reinforcing layer or sheet is positioned on

30 after the production of the antenna.



3. A nmethod according to claim?2, characterised in that the reinforcing

| ayer or sheet is positioned on 30 after the production of the antenna. 23
4. A method according to one of the preceding clains, characterised in that
the nethod includes a step of formng a cavity (26) in the substrate and/or
reinforcing sheet or layer close to thezantenna 5 connection term nal
sections (7b, 8b). 5. A nethod according to claim4, characterised in that
the nethod includes a step during which the contact pads associated with a
mcrocircuit (20) are placed facing the antenna term nal sections (7b, 8b),
10 the mcrocircuit being inserted at |east partially into the cavity (26).
6. A nethod accordfng & o6 85 2ReCHREREditRy OBPai%%,tﬁﬁhrgéﬁéﬁﬂééa in that

the method iBeLufles acnatgpediibog WH cRydiSOLAEr MAAAR) Acinhied hermo- 15
u .

conpressi on or trasonic type is execute 7. A nethod according to claim
6, charactersseg dafn fdmhindeasaadeariyng(id) | iseshen suvitr{te whdé¢brrests
agai nst the recess in the antenna term nal tionin the suggort. 20 8. A

se
met hod accor FAGIPECENEi mShesthar¥ct et RERH Fﬁoﬁﬁatt¥he MG | 2§588NEreates a

hole (12) inchbRBeckSbAl @EChAYa3NeeLtebnkay8h, (4B) facing the connection
term nal sections so that the connéction section (7b, 8b) is supported by

the anvil during t be dolderhnd. &sFdiAgrethodladwordi nghtoacheraketihe

precedi ng in that the method includes a step during which the

contact pads associated with a microcircuit (20) are
placed facing the antenna terminal sections (7b, 8b),

10 the microcircuit being inserted at least partially into
the cavity (26}.

6. A method according to one of the preceding
claims, characterised in that the method includes a
step during which a soldering (38) of the thermo-

15 compression or ultrasonic type is executed.

7. A method according to claim 6, characterised
in that the soldering utilises an anvil (E) which rests
against the recess in the antenna terminal section in
the support.

20 8. A method according to c¢laim 7, characterised
in that the anvil goes creates a hole (17) in the
reinforcing sheet or layer (15) facing the connection
terminal sections so that the connection section (7b,
8b) is supported by the anvil during the soldering.

25 9. A method according to one of the preceding
claims, characterised in that the antenna wire (3)
includes at least an isolating coating (13) on the
whole surface thereof and/or 1is in contact with

isolating wires in places.



clainms, characterised in that the antenna wire (3) includes at |east an
isolating coating (13) on the whole surface thereof and/or is in contact
with isolating wires in places. 24 10. A nmethod according to one of the
preceding clains, characterised in that the antenna wire is fixed on the
substrate using a non conductive wire (29). 11. A nethod according to one of
the preceding 5 claim characterised in that the antenna wire is a hybrid
wire (22) associated with at |east one non conductive wire. 12. A nethod
according to the preceding claim characterised in that the non conductive
wire (19) 10 surrounds the antenna wire at |east in_places. 13. A nethod
according to one otO¢l & nBetthodlo acrordingr akperdnsedof n thisat PrAECABAY

conductive wW.re.:(19) . m-.fusi bl r .ther i 4 . od

accordi ng t§££§é§%f18?§5ﬁ§?§%ggﬁﬁs§§ ¢ %i$ Q%a% %%gﬁ{ec%ﬁ%qa%A?ggégixing a

conductive wonethe stbetsubst nategi 8 sehecbeduanbng sewengloenbroi dery,

inlay. 15. A device including an ant enpa (3% connected to contact pads (5,
? ahd

6), said device intludifngngthof AAAHHIY Shean® Enrid Sr Burageiift h
gg)nneg; son tefginal seerions-(dby &Y tast nonon %@gﬁéﬁgsmﬁgee G2 g2b, 2f,
, g connected by a soldering to the term nal
sections, chhyhefdrisedei n(2hat ddwociated with at least one non
conductive wire.

12. A method according to the preceding claim,

characterised in that the non conductive wire (19}
10 surrounds the antenna wire at least in places.

13. A method according to one of claims 11 to 12,
characterised in that the non conductive wire (19) 1is
thermo-fusible or thermoplastic.

14. A method according to claim 10, characterised

15 in that the technique for fixing a conductive wire to
the substrate is selected among sewing, embroidery,
inlay.

15. A device including an antenna (3} connected
to contact pads (5, ), said device including a

20 substrate and an antenna provided with connection
terminal sections (7b, 8b) resting on the substrate (2,
2b, 2f, 15),

said antenna being connected by a soldering (38)

to the terminal sections, characterised in that the

25 electric contact pads have a surface (40) facing a
antenna connection terminal section (7b, 8b), said
section being positioned on the substrate.

16. A device according to claim 15, characterised
in that the antenna (3) is produced by embroidery or

30 sewing on a flexible support {(2f) including a fabric



25 electric contact pads have a surface (40) facing a antenna connection
termnal section (7b, 8b), said section being positioned on the substrate.
16. A device according to claim 15, characterised in that the antenna (3)

i s produced by enbroidery or 30 sewing on a flexible support (2f) including
a fabric 25 and in that it includes a eginforcing material (15) in the
formof a sheet or a |layer on a face of the substrate opposite the one
supporting the termnal sections. 5 17. A device according to one of clains
15 or 16, characterised in that it includes a cavity (26) in the substrate

and/or the reinfqrcing sheet  or Ia%er close _to the antenna connection
termnal secfPBndl fdata Heviteludesdr @i f§idoacding Matehishcttpi sé8 10 in

that the contget pags aje assgpbated,w th 3, acrggi rguifacgeZO)ofanngaci ng

the substrate and the antenna term nal sections resting on the substrate
wher eas t he mubsbcateui bppsesihser thd atnkeastppartiafl ythent bethénegavity
(26). 15 19. A device according to one of clainms 15 to 18, characterised in
that the padS®FhéPl8e a sol dering mark (30) across the pads on a face of

the pads opposite jhe asakdsred QR@rdddg ALBHLE ACCHL HhN01 § O£l ?ia[” 15 to
19, 20 characterised in that it includés perforations (17) 1n the
rei nforci ng nphaeacakbroppdsiine Badh bf thelcedeseet edvittgr nid@l secthen.
substrate and/or the reinforcing sheet or layer close
to the antenna connection terminal sections.
18. A device according to claim 17, characterised
10 in that the contact pads are associated with a
microcircuit (20) and facing the substrate and the
antenna terminal sections resting on the substrate
whereas the microcircuit is inserted at least partially
into the cavity (26).
15 19. A device according to one of c¢laims 15 to 18,
characterised in that the pads include a soldering mark
(30) across the pads on a face of the pads oppoesite the
soldered one.
20. A device according to c¢laim 15 teo 19,
20 characterised in that it includes perforations {(17) in
the reinforcing material opposite each of the connected
terminal section.
21. A device according to c¢laims 15 to 20,
characterised in that the antenna wire is a hybrid wire
25 (22) assoclated with at least one non conductive wire.
22. A device according to <c¢laim 15 to 21,
characterised 1in that the non conductive wire 1is
thermo-fusible or thermoplastic.
23. A radio frequency communication electronic

30 product such as a contactless chip card, a passport



21. A device according to clains 15 to 20, characterised in that the
antenna wire is a hybrid wire 25 (22) associated with at | east one non
conductive wire. 22. A device according to claim15 to 21, <characterised in
that the non conductive wire is therno-fusible or thernoplastic. 23. A

radi o frequency conmuni cation el ectroni ¢g 30 product such as a contactl ess
chip card, a passport 26 containing the device according to one of clains
15 to 22.

containing the device according to one of claims 15 to

22.



