1 Method for producing a device conprising a transponder antenna
connected to contact pads and devi ce obtained The invention nore
particularly relates to the field of radio frequency transponders.
In particular, 5 it relates to a nmethodifor producing a device

i ncluding a transponder antenna connected to contact pads and the
devi ce obtai ned. The above nethod nore particularly includes a step
of connecting the antenna to contact pads, the 10 latter being
possi bly connected to a mcrocircuit such as an electronic chip or a
nodul e. The invention ains at being used mainly in the process of

t he production of a |ow cost and |l ow thickness radio frequency

el ectronic inlay preferably 15 havi ng good comruni cati on 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

| am nation, the cover of an electronic passport, an identification
card or any product provided with the radio frequency comunication
section; and thus the thickness thereof is very inportant. 5 Anong
various connection techni ques, the nost currently used is known

whi ch consists of a wire bonding type connection, a wire sol dering
using an ultrasonic 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,

5 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

{M_ 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 & low <cost and low
thickness radio frequency electronic inlay preferably

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

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

particularly intended to be inserted into a sheet



Wi re between the various points to be connected, the 10 chip or a
conponent being positioned close to the ends of the antenna to be
connected. This technique has the drawback of requiring flat
connection nmetallic surfaces, nore partizularly 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 sane and a
sheet for conpensating the thickness of the resin. In another

sol ution, thﬁﬁconnggtion is provided by a conductive adhesive

material positi'oRBA BBy weeh® XP{He EddsaBf FIREHREha PASEPORE, an

connections 6HeAte@TRARERL, G P@AULE OKya Ghiddel Po-placed diiecthy
on the connection ends of an antenna, Tor exanple made of copper

and engravedréAia stbstvaney Themmenldzatéon ssfctd wondaeod vehadheshwe
mat eri al 25tﬁ?§kk@§ d@ﬁ%@%%% g% %ggyin£ngrg$£%llic tracks or
c F i and t Re P ntersSac ’

wi ndi ngs whi are strippe I'fon of the w ndings
requi re$ doubl e faBroatchivagsoak acshepcoionpr odushigicof abhe most

i sol ating bridge. A_net hod of production of an antenna connected by
30 a sewi ng SPFEERTIY KkHSGA frém KRE¥AppFPESRi oROPEESES3 Opat @nt WiIbe

2002 298110 60nﬁ@356iByﬁenbggﬁﬁéé§i$ﬁf5ta_Rﬁﬁﬁg_%%1@@§Egﬁtrﬁg§nandan
the antenna i s subSequently fixed by sewi ng stitches on"the

substrate; andtasspoic thelspnubithorestist ndodoldsrto & hecantennan

:)Sggswncnr’let ﬁee)v%ggfiéeat%oeveen t Q%epavdasriaonuds CLQQH%Sbytocogéacctor}n%ectecdqnt 91%

S 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 connecticons of a

£,

component, a module or a chip being placed directly on
the connection ends of an antenna, for example made of
copper and engraved on a substrate.
The utilisation 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 preoduction 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

t her no- 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 &£P 0880 754 Bl, the antenna
wire made of a wire inlaid into a polyner sheet, |ies above the
contact pads of a chip which is already positioned or the
correspondi ng position 15 thereof, prior to a connection by, nore
particularly, an ultrasonic aor a therno-conpression soldering
directly by pPesdithgtBnd® B13 ndgi"fd ¥nef gy "digedt] yaontedutde i r Eirst
When 1t i nNeagssarystQ aubeyPRC CORAECIHONRRMENa20 POSLbLERTent IF
substrate is provided with a cavity for receiving an electronic chip
or a nodul e. fDeidngoyt heewpnodedtitohest e | thaysngstoekest gpsl tde for

wre again afCer RSty P RER, FERBLER poor ' dUTY 4 Bae e

i ntroduced f ramewdder sbb&ecatihky adshatntihecpafipsof byt hecghhprar gne
facing the wires prior to nmaking the_ connection by soldering. This
net hod has t REPERSDEERSoPRbéinfg ML -consumi ng and requiring a

cavity prior to thgay 3@ pnoduction,of 51—{;&: %&tr?é]ﬂ?ion‘l cdhUSe ﬁ?}ﬁ\éided

regards the presence of the nodul'e on t strate prior to't
producti on obyt he artemma;comnpreanide arf obktacdmetéons hevimesson the

Product i on rate ot theqant eng,for, SOTE. gt enna erbodi ments, i

-
L 10 thermal energy directly onto the wire.

In other cases, such as in patent EP 0880 754 Bl1,
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 therecf, 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 is necessary to go beyond connection pads

20 positions, the substrate is provided with a cavity for

_E/-”'” ™,

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 cof

the chip are facing the wires prior to making the
connection by soldering.

This method has the drawback of being time-

consuming and reqguiring a cavity pricr to the

30 production of the antenna.



5 1n the patent EP 1328899 Bl, the antenna is produced using a
metallic wire sewn onto a sheet and contact dies are previously
positioned on the sheet and sewn with the antenna wire. A chip is

pl aced on the substrate and nore particularly connected by a |ink
f,. 10 wwth a "wire bonding” soldered to the dies. This technique
requires the prior positioning of the pellets and subsequent coating
of the connections as nentioned above. The invention ains at solving
t he above-nentioned. 15 drawbacks of the connection of a mcrocircuit
to an antenna, nofBYfart3TuFSPRYIRi tHhsh PRESSBEPe XF Ehe MmrhHhsct PBn

of a |ow thi gkBess; AW £0st ! adi ocfhéc rﬁgrgsaevisﬁ%tfr Of{r}ieec LAl ay,and

ensuring having correct properties o 0 nication, no

particul arl yiss c0 begardsobsieachngéo Ithe wmasst birsdputpose, rdatewe of
i nvention ai at met had _ for producing a, device. including a

t r ansponder gﬁ eﬁﬁgenggngggtgamﬁoag ﬁpﬁéteggagfmgﬁFﬁ'nethod i ncl udi ng
the folsl owing stepa: 2he- pioguct imm of 3B ENt @nna ¢erpPr kskBena is
connection termnal sections resting on a substrate, - placing

cont act padsP&AIPREIsubEtGt 8 AifFaHec cohrecEryR tHdreof t¥a9fe and

ant enna Fer”EBﬁkaéECHH%%Sﬁrémﬂﬂbéﬂgﬁéﬁynﬁﬁgﬂé%bﬁgﬁxgh éiggegﬁtaﬁé
a soldering by 5 introduction of enerdy ‘between the pads and the
sewn with the antenna wire. A chip is placed on the
substrate and more particularly connected by a 1link
10 with a “wire bonding” soldered to the dies. This
technique requires the prior positioning 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
producticn 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.

AT

For this purpcse, 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
cennection therecf to the antenna terminal sections,

with the connection being carried out as a soldering by



term nal sections; The method is characterised in that the pads are
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 soldering energy being directly applied to the pads.
In addition to solving the 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

conventi onal |nIay roductlo erations, nore particularly the
previ ous posﬁﬁl5ﬁdﬁﬁ % he® on BR¥IY paBStBReR s(Bst r RS t ANPr i bhe
producti on of-camgawilt kel ivAg@er the antenna connection sections, the
coating of the connections and preventing the sol dering tool from
bei ng pol | uted. Acddedingghas vy | obsrehbeatsedi sni ¢chadf thre pads are
Sur% at the .ant enna

inplenentatlgqacgge:ggtggghls CQ racterkgegﬁg§lﬁfe supSSFt'%ﬁﬁQ%ﬁﬁa

i s produced enbr ol der or semﬁng on-a
a fabri & and anrtl@nhlaatcdnmeldtﬁldrdeﬁemﬁieﬂp SBiH gh Wh £1d as &€t NHRr Bk NPy
material is §03|t|oned nore particularly as a sheet or a layer on a

face of the SGFSFLEIE%pPosiite THE i< 25 Rar F 91 fer the ?%?ﬁ?haPElng

sections; - aﬁ@eb%qgfgbgqggdl%ﬁeEhg sheet is positioned after the
productlon of the antenna; - the netﬁod includes a step of formng a

cavity in the sub§ﬂra1@d%ﬂﬂﬂ@ﬂ t ke r efploieg ng tdheeet abpveayenti@hed
close to the aqat.enn Sconn?Ftlon t er nal

h invehtlion §¥¥ggcn¥ﬁexibility toe the
%wz 10 production of the device, thanks fo the separation of
the production of the antenna from the other
conventional iniay production operations, more
particularly the previous positicning 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 tool from
being polluted.
According to wvarious characteristics of the
implementation, the method is characterised:
20 - in that the antenna is produced by embroidery
<;  or sewing on a flexible support including a fabric and
in that it includes a step during which a reinforcing
material is 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;



6 - the nethod includes a step during which contact pads associ at ed
wWith a mcrocircuit are positioned facing the antenna term nal
sections, the mcrocircuit being inserted at |east partly into the
cavity; 5 - the nethod includes a step agcording to which a

sol dering of the therno-conpression or ultrasonic type is carried
out; - the soldering uses an anvil which rests against the recess of
the antenna termnal section in the 10 support; - the anvil goes

t hrough at |east the reinforcing sheet or |ayer facing the
connection terninal $&& MiHh%o Ikudsie @onkertf8RLBScYNoAN] gontact

supported by Jhbe arwdeidueingkihe sql dghi-nge fayict hgant gegﬁt%ﬁsd
is a hybrid wire associated at |least with a non conductive wre;

Anot her obj edacahat Hehd ngehenoa iceraidevi cectimelydiiNye anianbennauvit

connected to ta S,; sai devi ce_ incl.uding, a substrate and an
ant enna provF%gggzgkﬁ%?%egoﬁ%ecﬁﬁgﬁ P@F%ﬁﬁaFRgQC?PSngayééyfng on the
substratse, w th saidcaet eradieingloeued eshdy asobderhqagrbowhhen a
term nal sections. The device is characterised in that the electric
contact pads SR&F&rdNgurdlackht aéhREMANCARPERRELIODE Tonhkletd wonier AYRal
section wth;said, s$6eeli @utbeing positioned onto the substrate.
According to other characteristics of the device: - the antenna is
produced by enbroi deftjreorsodelsinmigg uses an anvil which rests against

B the recess of the antenna terminal section in the
- 10 support;

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

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

Another o©bject of +the invention is 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 section being
positioned onto the substrate.

According to other characteristics cof the device:

- the antenna is produced by embroidery or sewing
on a flexible support including a fabric and it

30 includes a reinforcing material as a sheet or a layer



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 termnal sections; - the
device includes a cavity in the substrate and/or reinforcing 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

partial ly inP& t H¥e 10f88%i t P - §Me padBstaefade c®rssiideri ngismar Rne

across the pads-onr;igRe-haceQf:hhe Rads;gpROsite the sol dered one;
: .

- the device includes perforations in the reinforcing materi al
opposite each connecttda: t@ewinal intludest imngavithe iantdmnaswbserasea
hybrid wire as%gciated ith at l.east one.non_conductiyve %&re.

Anot her obj e&F 98Pt HEPYFELETS nfent T oRT i S28STr £dio & rigyuehiey@ntenna
comuni Gat i ogcpheduebnsduelrmasza s2@tgenkactl ess chip card, a passport
i ncluding the nentioned device or obtained according to the above-
menti oned met hod. Ot REPTERAr ST i35t9 o vl Rt dgesa opighecircuit

i nvention w Ll,4a Tt WHd £ 5?%9599& Iﬁﬁef ol [ ,OW NG, o 23 ,desG(d p%h?@nna
given as an illustrative and no way limtative exanpl e, and given
nmore particukerhynehi lsections resting on the substrate, whereas the

- microcircuit 1is inserted at least partially into the
% 10 cavity;
- the pads inciude 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 asscciated
with at least one non conductive wire.
Another object c¢f the present invention 1is a

radic frequency communication product such as a

20 contactless chip <card, a passport including the

P

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 illustrates a schematic view of a
transponder which can be obtained according to one

30 embodiment of the method of the invention;



referring to the appended drawi ngs wherein: - Figure 1 illustrates a
schematic view of a transponder which can be obtained according to
one 30 enbodi nent of the nethod of the invention; 8 - Figure 2
illustrates in greater details the electgonic circuit nodul e of
Figure 1, being connected to the antenna; - Figure 3 illustrates a
sectional view of a 5 second enbodinent, with the antenna bei ng nade
of an incrusted wire; - Figure 4 illustrates a sectional view of a

t hird enbodi ment wherein the behaviour of the substrate is
reinforced with a SheBt9Ui® -2 Filddretgaitesusipat®e st secdedmdiisvi e

of a fourth.aubedal Showing Ao&TEeck @ qtirkh 18N b iy oLdehedced
antenna wire; - Figure 6 illustrates a cross-sectional view of "a
fifth enbodi mentthshewitegna;connection with a hybrid 15 antenna wire;

- Figure 7 illustrates.a step, of, .l.am nation of a reinforcing sheet
in a support includingl%uﬁ?uB%Iﬁ@&ugﬁragﬁfenﬁas?egti? e§”§gbn8%9 a
illustrate thecphidntembpeiimdnt, 2Qithe 50l dentBEnk oM S randmbhe awi hn
on the device k, conplying with Figure 4; - Figure 10 illustrates

anot her pri ntNCehedaidtReér orientation, of the connection terninal

section with respectpiguthe mdyheand sQl dgring.togl.andthe o= -

third embodiment wherein the behaviour of the substrate
is reinforced with a sheet;

{%’ 10 - Figure 5 illustrates a secticnal 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 & 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 illustrate the prints left by

_____ 20 the scldering tools and the anvil on the device

. complying with Figure 4;

- Figure 10 illustrates 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 ccnnections thereof;

- Figure 13 illustrates a woven support

30 supporting an antenna wire fixed by an embroidery wire;



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 eyrbroidery wire; 9 - Figure
14 illustrates the steps of the nethod according to the preferred
enbodi ment. Figure 1 illustrates a schematic view of a device 1

i ncludi ng an antenna 3 connected to contact pads 5, 6 5 which can be

obt ai ned according to one enbodinent of the nethod of the invention.

The device includes & S raf el? La5draheantidrhas tppovicdded i t Rethod
connection terRalngeehl @RR Are@ereeh BYLoQDnERE Ssubstrate. The
antenna is connected’to the 10 term nal sections by soldering (S) The
antenna is producédgbVEeﬂeaﬂd@@maﬂU§ﬂ detsciiergt ither tevacks ardevidén
Wi th respect ;t faQr ex dth/5nn1 The nodul e
may i ncl ude or9 ?%dg%gpporﬁnﬁfn ECIﬁ?Pqeﬁﬁﬁ E?Fﬁ%ﬁ%ﬁ%%l@ag$h§' 6
metalli6 conwae;t:hswafraces b toni nevhi eBcaraohgerdidngohe0lembddireyrodes
has been applied a 2) 'have no material which could pollute the
sol dering t obP¢ A& BP |ﬁ§ t8eokBveRbaaPrENt Of the invention in

Figure 2, contraryrhe 4ReiRel o anjaahes egabgeggegt ho cﬁ%'&’r%e%z{ﬁ

above already positioned pads or are placed above a chip or
recess, herepthgided with connection terminal sections 7, 8 resting

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

thin with respect to the pads, for example 2mm in
width/5mm. The module may include or not a support
dielectric film.
15 Preferably, the metallic contact surfaces 11 on
which a soldering tftool 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 prior art, the chip connections
with etched antennas are produced with conductive or

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



electric contact pads have a surface opposite an antenna connection
term nal 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 wth a device 1 resting on aiplane 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 latter being placed on the antenna, or through soldered wres,

with the chip being positioned above the sane. In Figure i th
sanme confi guf%??%ﬁ_ P%anppié‘Fﬁﬂ Pﬁ‘eeﬁﬁfdé e 5d Oa%gar} n%/\n#l%eurreeae
2, the 5 anfeppa igipProdyeednby balayipgsiheocondisdvyecheramalo a

pol ymer sheet 2b. The conductive wire may be coated with a varnish
or ?_n i sol ating shBat hFi®ire n Fi guridhd, toei | patift CohblgarRt pPAci IRF
configuration he ant.enna_i,s pr.od d raide - sew n
a flexible fs}ﬁ%)%%%ggi g eud?ﬁaga Hopite i?%/d% %ﬁpp%%{t Géirlsgl’gl%exi@f)l A
:cnzof ar 5a§|_h| a?haﬁnao behavicorcedor byi gididyires ahle | omnthictkmesswire
abri cs. e |l oose neshin m between rp and ft wires is, far
exanpl e, bet WekR %@%m%QBééﬁﬁlti it ot h T&Fr SHIBHS TS WiER édaé/ogjrﬁ
thick or 48 digx-polyani deyWrr€sh! Br afditboarihbeshabenci2f is not
stable as regards its dinmensions insofar as it can nornmally be
stretched manual | ynandimore patti catatly ivhitdl agbhal , Sode exRhpfend

oot e bt A PR P St ERTERRAL S o AR o018 408y or
o 10 sewing on a flexible support including a fabric Zf.
The support is flexible insofar as it has no behaviour

or rigidity as all low thickness fabrics. The locse

meshing (m) between warp and weft wires is, for

example, between 200um and 300pm in both directions,

15 with a 80pm 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 exanplie

by at least 3% to 20%. This extension 1is lower than 1%
i 20 in the substrate warp cor weft feeding direction with a
ém- feeding tension during the production.

The handling of the suppeorting fabric of an
embroidered antenna 1s very delicate (flexible and
porous woven material), and so it 1is 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 1is
fixed by adding a porous plastic sheet such as the one

30 known under the trademark Teslin or synthetic paper.



feeding tension during the production. The handling of the supporting
fabric of an enbroidered 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 &l sheet or a | ayer positioned
on one face of the substrate opposite the one carrying the antenna
term nal sections. The stabilising material 15 is fixed by adding a
porous plastic sheet such as t he one 30 known under the trademark

Teslin or syntheti ref I t he d
reinforcing sheet ?Eggg ??%H OEE %ég p?o % I%%#H%(%ﬁl aﬁ%enna
S0 as not thb@a§@1@B5Qﬂﬁieaf@érthﬁep@ﬁdﬂﬁ&ﬁﬁmmfaéﬁstbé aendemoiader@d

antennas, but it could be carried out 5 beforehand possibly with | ess
i nteresting #at@otarfd aberiagk @?SH%?%?lépétﬁﬁﬁaoPr?ﬁ%CEé%HI§§t§ﬁ ﬁﬁé

enbroidery  gf, ?%89 LT ok AR 6f FeGhe Si M | 8ol Pyt hee addi £ 0y of e

sheet can beé obtal hed by i npregnating or coating a layer or 10
sprayi ng a preflucthsndh passdbdoatwigy aepsi merterestdgin, rpoeynend a

foam a gum able t stablllse t.he t its
di mensi on. Th&S&s8&nt] Qﬁ%?qﬁ§%%ﬁr?%dg%r?n§§8ﬁ3%$n%{qﬁﬁ Enbroidery

ion

t her no- sol deginge (iRt ERgnef materials) or addition of 15 an
adhesive (as a filmor a liquid), with the substrate being very | ow
in thickness for phodaéfeeit piandagadyp Fipl eAthtaPRoR Phighadlepcan

a[so makes 'Eepoggﬁgigeéo é&A”aﬁbJHéHgglng or coating a layer or
im 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 ligquid), 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
N 20 at least a part of a component intoc the support during
Q“} the placing of the latter.

The device includes perforations 17, which may
partially be closed, in the reinforcing wmaterial
opposite each connection and terminal section 7b, 8b

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



thickness to the substrate to enable the reception of 20 at |east a
part of a conponent into the support during the placing of the

| atter. The device includes perforations 17, which nay partially be
closed, in the reinforcing material oppesite each connection and
term nal section 7b, 8b 25 connected as results fromthe utilisation
of a very low thickness anvil or needl e applied under the conductive
wre to be connected and which perforates the material as
subsequently explained. In Figure 5, a_single pad 16, not yet

connected 36{67FRe TRITHIGY cIFEEIFR pf alédRoRNarP W giHer SO T r &9

12 antenna trgrmmal; SLCtHONa A8t hoanrgrbIQidery WAL SO 1he
fixing the antenna on the fibrous support 2f. The connection of a

m croci rcui t c2oneettise pad can Herawrrdwd od0 stbseguentdad byaanybe
known means re articularly.using a flip-chip. In Figure 6, a
KTPh orans: haa Tae 2uPEEbedAth NS 0 2nkl WBiEM Py aE‘qH{/b’F‘?Ee
ant enna 5wi r ep22ciicndefrar, asinkbezamtiepranwpr.e 3 is associated with
four non conductive wires 24; the association nmay however be 10 nade
with at |east one Rdn ttHdERtive @i rdl DA TRECAdACNEonRictinRe APVeSe

24 are preferabhyqdhergo-dusidie H7 L BRr M- pLAast uC. 2 SPLHat HhgY 2o

melt under the effect of a thermal or ultrasonic energy. Because of
t he presencelofotffhe rign thadaotievea W6 1@ resii9 assdcd4 tactordimgfoor

;gg agyentiOgbnt%%A&%ytiégt%¥£g¥k94;1ghéSa§%§%£§¥%é§“ﬁ%§hgoag%gklEg

e 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 onto the metallic pad 16,

which results in 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 4inserted
at least partially into the cavity thus zreducing the
total thickness cof the device.
As can be seen, the pads 5, 6 include a mark 30

made by the soldering tool T and the scldering 38



which results in nelting the fixing wire and/or associated wre
goi ng thereunder wi thout 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 ggvity 26 provided in the
substrate and/or reinforcing sheet or |ayer close the antenna
connection termnal sections. The contact pads 5, 6 are associated
with a 25 coated mcrocircuit 28. The mcrocircuit is inserted at

| east partially into the cavk%%lthus reducing the total thickness of
the device. AETCARYDELedMIANE Fafs BRdS% Inct fe AeakE&c38011 nadethy

t he sol dering;H@ol,nLoa3n4 .t heSelderbn rei,ed t hrough the
pads 5, 6 onggne fggg 1160? thhgpggsgggggéggegghghgngggg'soldered to

the wire. Figure 18ighowas afot kepweonfhgthati ononfigheatantennd wkhes

7a, 7b with r t to the contact s 55 6., The.ends cone fac
to face tomaP§§8§ﬁ3 c%ﬁ?ST'%’aZ%H%ﬁ%ﬁ(ﬁF%ﬁé?%et8oﬁQ§n??ﬂF?%%lp%g?s
made tmansversadl)y tihd henvkr ecad focé heopafiscandolBugst Whe chip.

corresponding marks 30 result on the top of the pads ﬁfree face 11)
The marks aP& paPBLLER'{Sealh ofhRer TOnBAEtHARal FepltoTa EFnemade

éeparating the,Rads 3,809 Qo lyndigures,Jd egdt%%’ﬁﬁﬁgygﬂd hus two

configuration of the device is such that the antenna wire 8b 1s
posi ti oned i pokrrepwhthinghenguacs bdf omsthe facetbk thmp sdppord @gsder

te_vgncg];]t S'JIICI ggge%gga:ccﬁ CIaf) .be til‘%rédlmeadl)k515a19£pgglrgflte et%neeasc pc()){%nle?g

‘ 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 1is
positiconed 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 wvery 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.

i}. In Figure 13, a fabric includes warp and weft
wires with a loose meshing (m) between 200um and 300um
and composed of 48 dtex polyamide 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 Iinventors more

particularly selected wiring antennas for example sewn,



this case, the very |ow thickness anvil E pushes the antenna wire
agai nst the contact pad through the support while fluxing the
material 15 on the support and/or pushing away the neshes of the
fibrous support 20 2f associated or not with a reinforcing nmateri al
15. In Figure 13, a fabric includes warp and weft wres with a | oose
meshing (m between 200pm and 300pm and conposed of 48 dtex
polyam de wires. Wile referring to Figure 14, a preferred 25

enbodi nent of the nethod of the invention will now be described

whi ch nmeets CRETSHIFSISH t RE | AYBAYREANTHULON wilee §ePEPOIli ngnclidsng
the difficulties;nget. To produce |ow cost inlays, the inventors nore
particularly selected wring antennas for exanple sewn, 14
enbr oi dered or equMeakentss: rari culie rdypporitn | nahiedh e r§ abrbesauddr eof
particularly, in.enbroidery, because.of propblens of productivity and
easy inplene?Fggﬁgﬁﬁ SlgeVEFaguﬁﬁfgﬁﬁﬁs Qﬂgfiﬁ%ﬁyprgﬁﬁ gyentathen,
sane time onserireildeny dhnaresrrefefallsoditay taxtihe SHRPOLtnsush
as a fibrous support like a fabric, woven, non woven or a support

whi ch can beca®&epted Yoy rémisrsoi dargf srabseiviany a neehthbs. suprebhesech
any material _capabl; f el ; e | der f e e

i ncl udi ng ot ﬁg’r l%li 2‘451 ar'?)iur?geaj@%boéft\rﬂgtlgzse suc Jbg]}slcg’ ﬁ??%&g’r rgé%hé(g?gllrlm &
of polynmer patsepipalrt RYGcHPER fod yetdydtene)by paperoipetyi ardeewing

synt hetic Ieathgp and nore particularly fibrous/fabric
. mac

ines.
10 However, any materisl 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 cbject, 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 Thave various
e thicknesses generally lower than or egqual to those of a

0.76émm 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 & 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



15 and pol yner sheet conposites, are not excluded. As regards the

di scretion of the device, subsequently |am nated or added to an

obj ect, but also because of productivity and ease of sew ng or

enbroi dery, the support is a very fine fijgbric. The 20 substrate of
the final device may have various thicknesses generally |ower than
or equal to those of a 0.76mmchip card, so that they can be used as
an inlay between two filns or sheets or be used as a support for a

coating and/ or a,grinting sheet. Typically, the 25 substrate nmay have
a thickness CPMPYPUSKEMDI BOBIAAM (11D, SRAENFRe GinRHDF SOWbt BAKERe

absence of stiabild{yras.1¢ egards gigmnsian or-hehayiaur Ofasog?ecise
substrates nmore particularly nmade of fabric, which are appropriate
for 30 a mas®opisdestingn, ofordipampdolkar | yniverctheyias e o5 contact

continuous o ving. . The absen of _behavi, ou kes it difficult or
i mpossi bl e t a%%té?% %F%ﬁ%k%%emgg%sPFFgﬁFH%aS?Y?%g ftiut Rgexation on
m croci r,cui t $her eoptacktepadsi OF cayi tdes daMree pahte Cukanly thynancs
i ndexation on 5 the substrate prior to or after the production of

ant ennas. Ad@f'h§"82Fei nforcing sheet or material or another fabric

to the substrate, ABEEnBO%ﬂﬂ@ﬂhﬂHE%¥%H'Eﬂéeﬂﬂ%kﬂﬁ%&é{#%%é&?”another

cavities such as imaginéed by the 10 inventors, would

di mensi onal $ehbikit ot o the subsirate butitl soptesildlawbpckdefined

because of the absence of behaviour, of the, substrate and a difficult

{w= 10 inventors, would bring dimensional stability to the
substrate but alsc 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 priocor to making the antenna is not
favourable for productivity 1in 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

cleser to each other and make a correct soldering.
The inventors found out that the electronic

25 cemponent or contact pads must preferably be placed on
the substrate after the antenna 1s ©produced to
facilitate the sewing of the antenna to increase the
production rate and because o¢f the difficulty of

placing and <connecting the meodule, which make it

30 possible to produce an economical antenna.



i ndexation, the cavities mght be incorrectly positioned. 15 Addi ng
a sheet prior to making the antenna is not favourable for
productivity in enbroidery. On the contrary, adding this

rei nforcenent without any cavity wll hrging a dinmension of stability
to the substrate, but this would increase the difficulty of a
ultrasonic 20 or therno-conpression connection insofar as there is no
cavity for introducing a chip or a nodule and bringing the contact

pads of the antenna conpection sections closer to each other and
make a correct sol d&ridfl R NVt BRECRBRINEaBUPS hHteatHed| ©EER oAl C

25 conponent jQ,16@ALACt RAdS. MUt pﬁsisraggx;;gg};?%?ggg . thee o

substrate after the antenna I s produced t sew ng o

t he ant enna tigdladriegseétivkge privdiclot ioheratet andiebecausingd ¢hewhich
difficulty of,_ placing_and_connecting the nodule, which nmake it 30
possible to gréduce 2 S%E%ﬂgﬁgcﬁlﬁﬁn Hha®C18uC FhY Gddithiesn, Of hbipres
ant enna tcan l§ersheatikeid wi tde &dnd sek atrbrg piak@hitding e Pagtk o arky
to make an isolatjng bridge which intersect the w ndings or which
can be associt@fed'With RAEn CUndhekive Wit edn ofthej by eRPG E or Sl i iy

reasons or f%%sgtevﬁﬂéi@%&éﬁ&fﬂﬁaK&ﬂﬁ.OEantW%ﬂM &1 eJOEniiébggeht
on the support. I'n this case, the soldering tool® can be polluted or
soi |l ed duringrtihe conaectdrorediorornt h€oul t thAsonilt wrsdrier mwr thermo-

COMDrE5%1 o0 BLSLLNICR! nOBt g 3L LIAL 00l A (LDSLRIESS vy

o 10 (thermode) is 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 or
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

P

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.



contact with polluting materials surrounding the antenna wire in a
configuration wherein the nodule is positioned adjacent to the

w ndi ngs of the antenna or below the sane. 15 In addition, as the
wWire antenna rests on the substrate andythus 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

ef fect of pressure of the soldering neans 20 according to the nature

of the material used. After such considerations, the nethod of the
figure is conposedTd8 fAGr2 AtWstep 160, thecheitodafor Ydsduci Ay

a device ingkddbRgod IANSRRNIS! @M epRa) copregted stlﬁf%‘?fé%aCtIt 22an

pads includes a step of providing or making an antenna wt
connecti on t élAPnalingdéringesisdyppor taald dayrat i wibhstiratn et ant emngh

i f er abl d_hy enbroid ' f1exibl,
nchudi ng @ FABPRE g e Gl cHIALRFTe i | REFOBE at FBast ahtrot

i sol ati an coahi nghen theswhete ofsidg surfree. cbhdeamrival s@ire also
simul taneously _or alternatively be in contact with isolating wires
in places. TRelaRtleARaSWPFreifs§TYi REdS5WAAIt KeL8ubstrate using a non

conductive wire al spcrephhed, angbrojdery, of;sewing W Syorid wire
Preferably, the antenna wre is a hybrid wre associated ™wth at
| east one noAsgondatedveriwilr etsolesst t onenabhe canbletcttérer atiereofso as

p;?gUCtIVItytgntgﬁgglé'“% better rate of productivity without the

o 10 wire breaking.

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

Preferably, a non conductive wire 1s thermo-

ih fusible or thermo-plastic to enable the removal or
elimination thereof around the soldering zone.

Non  thermo-fusible wires may be appropriate

inscfar as the energy of the soldering is sufficient to

remove the same, to deteriorate the same {or a

e 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 embrcidery may
preferably include a step of producing a barring stitch
(not shown) of the antenna wire by sewing, embroidery,
knitting at the end of ocne at least of said terminal
sections. Then preferably, a step of removing said

30 barring stitch including the removal of material from



10 wire breaking. This non conductive wire surrounds the antenna
wire at least in places and constitutes a kind of isolating sheath
in places. Preferably, a non conductive wire is therno- 15 fusible or
t hernmo-plastic to enable the renoval or 18elimnation thereof around
the sol dering zone. Non therno-fusible wires nmay be appropriate
insofar as the energy of the soldering is sufficient to renove the
sane, to deteriorate the sane (or a 20 sufficient soldering materi al
is added to gg} throu}g t he sa er, .ot her tec ni ques for
fixing the &ORduRYER %r’\'m PERST Lt & "fayS bt choddi aRBAFLRLe
ot her |ess eftbirgia@ibnones §uc‘clalva9cy ni ayh@r 2@teRNAg. te’-ﬁnmﬂ PEEEHEEAON
of the antenna by enbroidery may preferably include a step of
produci ng a Bar HafF g tTH- Lt BABWAR GPERdransetna i prodyced in
sew ng, enbr Qi i h eat | f sald
term nal segt %g%bs@ Qlﬁriglhﬁ%)rgggéa f ?n%@ﬂg% 9‘? P%nove?r%s‘}esagl d %t’) case
barringsstitoll i memediaig tdfe raemhmfrn‘fg madtertial fisem ﬁxﬁnchhﬁgsup’pbét
opposite the barring stitch ossi bl e forrratlon of a cavity. The
antenna termc ﬁ&lre%’g’f‘ A3RY %err 3 ngeSELPRNES ﬁé’}?sbeu%uﬁé’rl‘?ﬁ%s%‘éig%r
produced in o& zopgv@kythe support intended to be removed. In case 5
of renoval of a barrlng stitch by punching, the corresponding

term nal section eRfend®reyivysihie edigatismesl,cavilthe support  is

preferably a wvery low thickness fabric but other low

i; 10 thickness supports can be considered.

At step 200, then according to one
characteristic, the methed includes a step during which
a reinforcing material is 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 is 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 impregnaticn or
{4 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.
20 At step 300, as the suppoert 1is stakilised, 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



As previously mentioned, the support is preferably a very |ow

t hi ckness fabric but other ow C 10 thickness supports can be

consi dered. At step 200, then according to one characteristic, the
met hod includes a step during which a feginforcing 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, directly
after the production of the antenna. As already nentioned, an effect
simlar to thée Zbsddiationapt/arsiednfezsibe obteshedrbylayer close

| Mpregnation g e £OALAG ehraclRYSh Yo SpnaN Ngo0fs 8B oduct, Sugh

as a coating, a prinmer, a resin, a polynmer foam a gum capabl e of
stabilising thérsdbstr ahe atipegar tdhei msdudlemensi ons. 25 At step 300,

th t i bilised, it ible to handle it and t
out mor e Convent i BRAT Gprah i bhs “EBBR s Inor & amer Yy PRECiTg T

cont act spadspgn phessubstrake. cioweMerg ageor ghg Lo anghber partial
characteristic, it 30 is preferred to execute a step of formng a

cavity in 19machéninBsefatecamberrpeentoréfinglshebe epnpageredl ose

Lo, Lh,ant ema CoUReSLLED |GIIT s SSALd o ARyt 0o, N (AHUER L e

5 by pressureunfaeaboppioBdter sanyratedmasiorpagdtiiadn terminal section

P resting on the substrate. If need be, a chip can be

. 10 placed more particularly using the f£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 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 B8b, or a rectangle the
width of which is generally equal to the diameter 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
electronic microcircuit such as & chip. And the
microcircuit is inserted 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 5C0 the pads are connected to the antenna
terminal sections. The cecnnection is made by soldering
with the introduction of energy between the pads and

the terminal sections and the soldering enexrgy 1is

30 directly applied onto the pads using a thermode for a



machi ning of the substrate could al so be considered. At step 400, the
pads are placed so as to have a surface opposite an antenna
connection termnal section resting on the substrate. If need be, a
chip can be 10 placed nore particularlyszgsing the flip-chip

technol ogy 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
wth a soldered wire type. The opposite surface used in the

description 5 corresponds to a projection of the |ongitudinal _
section of &MFEFEGRTRIESTRES | SiYPFad BHAGING r % anglle HRECAGPHER

of which is gepgkalely %U%httr@sbagcdlseﬁataﬁgngf. the wire and Iength
of which is equal to the Iength of the pa pposite. 20 Preferably,

the pads are already cegreciseddlolearingel ect raoniicl merpcefevdblpucheds
a chip. And e .mcrqcircuit is jnserted at |l east partially into the
cavity with %”ﬁécsa&sess STt B RSt RECEa: £F antf oSt bhibfadl
sections of teaeksnorianternastepsinal 2hecendsy1EStiisNgadN the more
support. A step 500 the pads are connected to the antenna term nal
sections. ThECEGRREREREN 45 Thitle2 BYSR™R dEt FAgteRieh tohes imt r bauet Fon

of energy betysep. Lhe Rads,and o%hg¥&§r?&Héhe%ﬁcﬁh?”ﬁhgngﬁéﬂi and/or

sol dering energy 1s 30 directly applied onto the pads usin

t her node for saf28esshefnbheospbessaon aygéosokdénfng;@ngamambtig$opic

probe for an ultrasgl Rl 0eflog- AR de sehderiag 2 aanilils

{ : 10 sheet or layer opposite the terminal section to be
connected so that the secticn to be connected is
supported by the anvil during the soldering operation.
The section of the anvil is rectangular or sguare for a
section of the order of 0.3xlmm? to 1x5mm?.

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 scldering operation, the pressure
transmitted by a track or a terminal section to the
support thereof 1s more important 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 1is the
reverse of the conventional one.

At step 600, the support is assembled with at

30 least one sheet on the side opposite the reinforcing



whi ch rests against the recess of the antenna termnal 5 section in
the support. The anvil is all the nore recommended as the antenna
wire tends to sink into the substrate because of the fineness of the
wire and/or softness of the substrate apd/or reinforcing material.
The anvil goes through at least the reinforcing 10 sheet or |ayer
opposite the termnal 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 tk&egtder ofh®. Jlami eyl x5am ExamslThéd neenrperdnoe e
particularly QQ%&hgisasugggn as atF'ndsHEe gllng" ggnnectlon of .a
nmet al pad nust per f orred |rect y on'a rac an antéhna %F the
term nal secbikespof-taprant enria asvdchod saral soc et ad>lbj €t. anthen they
positioned on a softer sgﬁgort t hap et al by 20 soldering with or

wi t hout addi 8f6n <6t &° (S TSRt ™AL - t het reRRA see befhg qutting
ConVentBona|mﬁ?eb@tbg@rleé BﬁkoﬁhmlﬁﬁrbEHeEthéﬁgder'ng operati on,

the pressure ransmitted by a track”or a termnal section to the
support thereof is nore inportant than the one 25 transmitted by a
pad because of the surface and pressure ratio. This nakes the
persons skilled in the art decide for a connection configuration
which is the reverse of the conventional one. At step 600, the
support is assenbled with at 30 | east one sheet on the side opposite
%he_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 othep steps. 22 CLAIMS 1. A
met hod for producing a device conprising a transponder antenna
connected to contact pads, said 5 nmethod conprising the steps of: -
providing or producing an antenna (3) with term nal connections (7b,
8b) in contact with a substrate, placing the contact pads (5, 6) on
the 10 substrate and connecting the §2AeMSo the ternminal sections
of the antenna (7b, 8b), the connection being produced by neans of a
sol dering (38) while introducing energy between the pads (5, 6) and
the term nal sectilonsA (Mbth8b) foi5 whatwacier i sedidvidehatomhel pads a
(5, 6) are placed so as to _provide a surfgce (42%)faC|ng an antenna
terminal confédPER S i BREEPH2 8BTI Sarasett i 617" 156 'ng PaftPang@di8n
the subsi 1 at getBoc2bongliisand the ssobderimg energy being appli ed
directly to the pads ( . 2. A nmethod according to claim1,
characterised in rhapr?ﬁédaﬁgenﬁé.|Er?ﬁwﬁnm@déﬁy @mﬁ@@m@ery3dr Wlth
sewing on a.fl le s ( udi a f. br| d |n t
i ncl udes a step%gbgﬁhg %ﬁﬂ%%étléggrﬁ C|ng§g i WEPﬁ
substrate,

- placing the contact pads {5, o) 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, 8b),

15 characterised in that the pads (5, 6) are placed
s0 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 methed according to claim 1, characterised
in that the antenna is produced by embroidery or sewing
on a flexible support (2f) including a fabric and in
that it includes a step during which a reinforcing

25 material (15) in the fcrm of a sheet or a layer is
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.



25 material (15) in the formof a sheet or a layer is positioned on
a face (36) on the substrate opposite the one (34) bearing the
termnal sections. 3. A nethod according to claim?2, characterised

in that the reinforcing |ayer or sheet bg positioned on 30 after the
production of the antenna. 23 4. A nethod according to one of the
precedi ng 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 the antenna 5 connection termi nal sections (7D,
8b). 5. A nethod aécordi Agttec| araradietartact erpsedt ithe hareehding

method | ncl udes gest enGpELG MOLEN Lhe cagant ael DA, apsqeiated i Lh
a mcrocircuit 6 ) are placed facing the antenna term nal Sections
(7b, 8b), 10stke miTrdormiugt abeiang tiynsezdediat theastulpartdtad | yndndvo

the cavity (26). 6. A nethod according to one.of the precedin

cl ai ns, charﬁ@f@ﬁp§§&n9n fﬁﬁﬁgiheoﬁetﬂﬁﬁefncFéﬂég_atxgteipﬁurgﬂbénna
whi ch assol debhRgct38h @k rhhfatiheeo®: ok’ QGHFFE§$L0n or ultrasonic
type is executed. 7. A nethod according to claim®6, characterised in

that the sol deringutif iBethad as@EdrdiBy vitd chlpést st/ aghrhsctehbésed

recess in the_a a.ter eqgti i h pPor. 0 8.
nmet hod accorgﬁngéﬁ%@chgnﬁ%, éﬁgrgéfggﬁggd éi%t%ﬁgt8¥%%n n&ﬁjlg%eghe
creates a hokentaZkr ipaddeasseicifhard ngisheat mfctayercidd) (2a9i ngre

t he connectio , .
o pTaced facing the antenna terminal sections (7b, 8b},

é ' 10 the microcircuit being inserted at least partially into
the cavity (29).

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 ultrascnic 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 claim 7, characterised
in that the anvil goes creates a hole (17) 1in the
reinforcing sheet or layer (15) facing the connection
terminal sections sc that the connection section (7b,
8b) is supported by the anvil during the soldering.

25 9. A method according tc 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 1in contact with

isolating wires in places.



term nal sections so that the connection section (7b, 8b) is
supported by the anvil during the soldering. 25 9. A nethod according
to one of the preceding clains, characterised in that the antenna
wire (3) includes at |east an isolatingscoating (13) on the whole
surface thereof and/or is in contact with isolating wires in places.
24 10. A nethod according to one of the preceding clains,
characterised in that the antenna wire is fixed on the substrate
using a non conductive wire (19). 11. A nethod according to one of
the preceding 5 cl8im? cH&Faeferd&rding hae tHe anfe WPERCPEing
hybrid wire SSQgl a ciiv

12. A net hod(:gcg:%roﬂ?dl %glat@g%?e\%%?gcgél gfji]% %erﬁgﬂg‘%a% eﬁr‘alS \é\%%g?%
t hat the nonocoondactibetwite (E9nhg a0nsurcouddstthe antenasw.re at

| t i | A th di t f cl 11 ¢t
cﬁg?aclgrPsgge?n tﬁét ﬁﬂgmﬁgﬂ g%ﬁ%%#? % ggeé%gac?g qﬁﬁ%rﬁﬁg?ﬁ ihie

or thermopl agtb&m, 14ch&ra€t 8pdsag o fﬁ%atto ehai mdenchanacter ijgeds
15 in that the technique for fixing a conductive wire to the
substrate i sh¥bréet edisfongdew RPEoehbred detith a¥ ayeass. Angeviee
i ncl udi ng an gghgggg %3%1 gnnected to contact pads (5, 6), said
devi ce incIu Ing a 5 substrate and an antenna provided with
connecti on 12. A method according to the preceding claim,

characterised in that the non conductive wire (19)

P

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 1is selected among sewing, embroidery,
inlay.

15. A device including an antenna (3} connected
to contact ©pads (5, 6), said device including a

20 substrate and an antenna provided with connection
terminal sections (7b, 8b) resting on the substrate (2,
2b, 2£, 13),

said antenna being connected by a scldering (38)

to the terminal sections, characterised 1in 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 acceording to claim 15, characterised
in that the antenna (3} 1is produced by embroidery or

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



term nal sections (7b, 8b) resting on the substrate (2, 2b, 2f, 15),
sai d antenna being connected by a soldering (38) to the term nal
sections, characterised in that the 25 electric contact pads have a
surface (40) facing a antenna connectiopsterm nal section (7b, 8b),
said section being positioned on the substrate. 16. A device
according to claim15, characterised in that the antenna (3) is
produced by enbroidery or 30 sewing on a flexible support (2f)

i ncluding a fagrLc %igiand in that it includes a reinforcing material
(15) in the? 6r Mot shbkt 1BFLHIREy8r T6n it OF&dd DoMaRF 15ubst 1t &0
opposite thetpee sypROrdf NG tBacker mpala 966ki-oNsn 5 1% A deyi Cene
according to one of clains 15 or 16, characferised in that it

i ncl udes a c&WPEEre26) PRPPEétesubber abeeandippotrhéngei hfher ctagrshekt
or |ayer cloggctﬁgnghe antenna connection term nal sections. 18. A
devi ce according to ¢laim 17, characterised 10 in that the contact
pads aré& associ at etl7wi Bhdavigkcretioreding 20)orand f acidignd hes or 16,
substrate and the antenna term nal, K sections resting on the substrate

whereas the APEFBEFFEUFEST 47 ditt et at "FEBSES par CRAYY  (4flo dhethe
cavity (26).s4Bst®atd dBMILH a@ﬁgrlcileaglffogcqiﬂgeoghé%@' it 11(% & 18i0se

characterised in that the pads include a so ring mar 0) across

the pads on &of 4be efteheapadsnepposnt éethenagobdetednone.
18. A device according to claim 17, characterised
é'" 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 claims 15 to 18,
characterised in that the pads include a scldering mark
(3C) across the pads on a face of the pads opposite the
soldered one.
20. A device according te claim 15 to 189,
20 characterised in that it includes perforations (17) 1in
the reinforcing material opposite each <f the connected
terminal section.
21. A device according to claims 15 to 20,
characterised in that the antennra wire is a hybrid wire
25 (22} associated 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 cor thermoplastic.
23. A radio frequency communication electronic

30 product such as a contactless chip card, a passport



20. A device according to claim15 to 19, 20 characterised in that

it includes perforations (17) in the reinforcing material opposite
each of the connected termnal section. 21. A device according to
claims 15 to 20, <characterised in that 2the antenna wire is a hybrid
wire 2S (22) associated with at | east one non conductive wre. 22. A
device according to claim15 to 21, characterised in that the non
conductive wire is thernD fusible or thernDpIastic 23. Aradio
frequency connunlcatlon roni c product such as a contactless

chip card, acﬁ§§§ﬁGFPg2 %ﬁ?ﬁn@c?ﬂédﬁ%ﬁlE@ 88@oﬂﬁrﬁ}%%m%né5oFo
clainms 15 top922. X. c.
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