1 Contactless electronic tag 5The present invention relates to the
technical field of electronic tags of thg contactless type. It applies nore
precisely but not exclusively to electronic tags intended to be affixed to
the netal surface of an object. By electronic tag is neant an assenbly
conprising a 10 substrate, a near-field comunication circuit conprising an
el ectronic chip and a near-field conmuni cation antenna, allow ng
contactl ess comunication to be established with an external device for
exchangi ng data. The antenna is generally connected to the electronic chip

and serves not only as a 15-pBans+9kscontactkl-ess cermuni cation but also to
produce the energy needed to feed the electronic chip. In order to

ensure optimal transm ssion of the data between the tag and t he external
device regardl ess of the netallic environnent of the tag, the tag is
provided with a 20 magnetic shielding | ayer capable of protecting the
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transniss?on to an outsi de reader when the ta a to the tel ephone.
A cont actbessffagedesoghbd metadpphirfateonfi anachygeakl.i c environnment is

al ready known in tate of, the art, articul arl om docunen
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made f asiBgPeLtedl |y near-field communication circuit comprising an

electronic chip and a near-field communication antenna,

allowing contactless communication to be established with an

external device for exchanging data. The antenna is generally

connected to the electronic chip and serves not only as a

15 means of contactless communication but also to produce the
energy needed to feed the electronic chip.

In order to ensure optimal transmission of the data
between the tag and the external device regardless of the
metallic environment of the tag, the tag is provided with a

20 magnetic shielding layer capable of protecting the near-field
communication circuit.

This 1is particularly advantageous, particularly for a
“contactless payment” application embedded 1in a mobile
telephone, the mobile telephone including a battery and

25 sometimes even a metal case which can greatly harm the quality
of data transmission to an outside reader when the tag is
affixed to the telephone.

A contactless tag designed for application in a
metallic environment is already known in the state of the art,

30 particularly from document W02008/065278. In this document,
the tag includes an intermediate layer made of a magnetically
hyperconducting material, placed against a substrate bearing

the antenna and the microcircuit. The assembly made up of the



hyper conducting material, placed agai nst a substrate bearing the antenna
and the mcrocircuit. The assenbly nade yup of the 2 substrate, the antenna
and the mcrocircuit is subsequently enb%dded in a cover nade of plastic by
| am nati on or casting. The di sadvantage of the tag thus obtained
is that it remains relatively thick due to the presence, in addition to 5
the substrate bearing the antenna and the mcrocircuit, of the internediate
| ayer and the cover. In addition, in this docunent, the dinmensions of the
tag are defhaeeRrbs: t hded Mehendas 361 t ke amiGHRe MGt exferdPsiBIeY 1Y
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metal lic environnment such_as for ex le the vicinity of a nohil.e,
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antenna, anheérredizteaitlevhhiectdd t 6hehecaie&nnal?0 &fflid ipdgnetine this
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char acterciﬁl(%ééal ?rrl]@t h:%nlggheéla%géélﬁgg%ndg?hgﬁn% cr%%:l rg%ilés a(?%?lco i% itnhteo a
nodul e andiménshetst hef dewieceahbehtdeswiai dodyextaridyy awespea capidtyiwslpne
of its faces in which are housed the nodul e and the shielding 25 | ayer such

that the %W‘é@d?‘ﬁﬁ@%@e‘?r%‘?oses of f the cavity. Due to the
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the shielding layer is housed in the sane cavity as the nodul e and cl oses
of f this saglily.tikiknefoubl eff uasei bn dimarnsl @i eldidnglPry aramsfastyring
cost. In addition, this tag must be designed to operate in a
metallic environment such as for example the vicinity of a
mobile telephone.
15 The invention has as its particular object to provide
a tag satisfying this need.

To this end, the invention has as 1its object a
contactless electronic device comprising a near-field
communication antenna, a microcircuit connected to the antenna

20 and a magnetic shielding layer arranged to extend
substantially facing the antenna, characterized in that the
antenna and the microcircuit are combined into a module and in
that the device includes a body having an open cavity on one
of its faces in which are housed the module and the shielding

25 layer such that the shielding layer closes off the cavity.

Due to the invention, the thickness of the tag 1is
advantageously optimized. Indeed, the shielding layer 1is
housed in the same cavity as the module and closes off this
cavity. This double function of the shielding layer makes it

30 possible to optimize the thickness of the tag. In addition,
due to the fact that the antenna is incorporated into the
module, the length and the width of the tag can be

substantially reduced to the effective surface of the antenna.



30 possible to optimze the thickness of the tag. In addition, due to the
fact that the antenna is incorporated iq%o the nodul e, the length and the
wi dth of the tag can be substantially reduced to the effective surface of
the antenna. 3 The manufacture of such a tag is in addition relatively
sinple since all that is needed is to forma cavity in a substrate |ayer
and to incorporate the different functional elenents such as the antenna,
the mcrocircuit and the shielding layer. 5 A device according to the

i nvent i onTeanmagdf aFbwEe| 9Ti ABFDdE 5RE df dRofe 9N H& Faddtifrles SR ch:

the cavity;jncl udes 3 (deeps caathal area-d okohousi ngadhe, mdube anda-dal sed

peri pheral area surrounding the central area for housing the shielding
| ayer; 10tayde cad t yobeimgoppovatded thid¢ hda fperieplter Aineaidnahd <l dyotttom

the wall inc]udes an upper step, separating the central area,and_the
peri pher afuaF eads F%ef%$ %ﬂaUpgg? ﬁﬁﬁ@ogﬁgSB?ﬁiﬁﬁgtﬁgesﬁléFé?ﬁﬁglg?@??' t he
cavi ty bei ng prova dgdvWebh scdgrdpher ab wald  ameeddi én bekhomddiheioved 11y

includes, in the central area, a | ower steg separating the first area
housi ng t hechiideoenecartarpbhra 9écbhd afeauref hBuYlAGla nodul e substrate

bearing the m crocifgyit. gad e ANENNa, 400{OLNKa LoV dge SURRAILING

t he nodul e substrate; 2 ul'e 1nc es a substrate bearing the
m croci rcthé anddthe amté@nna; réhesedodyercheres aared ecturcalhgimpnductive

ring substantially surrounding,en out si de gﬁrineﬁer of the antenna and
ext endi ngCPRAt B2 pI &Re2 paral PeRStB9atpFafBEofit BPni A Ehe 25 antenna, or in

the sgye pl ane; thendexheerispaihadpebvtibRrdcantactd essr tpeal wall and
a bottom; the wall includes an upper step separating the
central area and the peripheral area, to form an upper edge
supporting the shielding layer;

- the cavity being provided with a peripheral wall and

15 a bottom, the wall includes, in the central area, a lower step
separating the first area housing the microcircuit from a
second area for housing a module substrate bearing the
microcircuit and the antenna, to form a lower edge supporting
the module substrate;

20 -  the module includes a substrate bearing the
microcircuit and the antenna;

- the body includes an electrically conductive ring
substantially surrounding en outside perimeter of the antenna
and extending in a plane parallel to a plane containing the

25 antenna, or in the same plane;

- the device is a tag of the contactless type.

The invention also has as its object a substrate for a
tag of the contactless type comprising a body in the general
shape of a plate and a small detachable plate constituting the

30 tag, characterized in that, the tag being one according to the
invention, the cavity extends into the interior of the small

plate.



The invention also has as its object a substrate for a tag of the
contactless type conprising a body in the general shape of a plate and a
smal | detachable plate constituting the 30 tag, characterized in that, the
tag being one according to the invention, the cavity extends into the
interior of the small plate. 4 A tag substrate according to the
i nvention can also include the follow ng features in which: t he
smal | detachable§§late is delimted by a breakable line made in the
substrate and deshghed tPRITGWS s6p2741MNGN 6 thE SHRTINDLIAR eCRPoMYTIR

SUbStrateiQ%lH@@”@ﬁepfgf?g&f%?!9Q§£ur?s in. whitRe breakabl e line includes

t hrough perforations and/ or nd perforations; t he body
including two snet| det¢ackmble pHeteshableonstlitet i g f idedtimddg¢dsednnd & ags

arranged side by. side and facing ip_each,other. Finally,theinyentiaon has
asi ts objREPEESHBRAUFACUrTR ené?hogh?oﬁgﬁFQﬁ%§ﬁrgﬁ?c SNEETn Pud?%ﬁ”é
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shiel ding layer extending substantially facing the antenna, characterized
in that apdéesewseontdneavity is formed to receive the nodul e and the

shielding layer, LheavilyGaRRNd Shigea daep,aentral alon [l AOUS hd he
peri phera area surrounding the deep central area for ousl! ng
20 the shaetidbngblayérperforationd; met hod according to the invention can
al so include one or €%§“r§gd§f ££€i£ f%gregwén g%gff: detachable plates
10 constituting first and second tags arranged side by side and
facing in each other.
Finally, the invention has as its object a
manufacturing method for an electronic device including a
near-field antenna and a microcircuit connected to the antenna
15 and a shielding layer extending substantially facing the
antenna, characterized in that a dimensioned cavity is formed
to receive the module and the shielding layer, the cavity
comprising a deep central area for housing the module and a
peripheral area surrounding the deep central area for housing
20 the shielding layer.
A method according to the invention can also include
one or another of the features in which:
- the central area comprises a first central area
provided with a bottom for housing the microcircuit and a
25 second peripheral area raised with respect to the first
central area delimiting a step with a bottom for housing a
substrate of the module bearing the antenna and the
microcircuit;
- the <cavity comprises three levels corresponding
30 respectively to a first peripheral area for housing the

shielding layer, to a second intermediate area for housing the

subtitle of the module Dbearing the antenna and the



the central area conprises a first central area provided with a bottom for
housing the mcrocircuit and a 25 second. peri pheral area raised with
respect to the first central area delini?ing a step with a bottomfor
housi ng a substrate of the nodule bearing the antenna and the mcrocircuit;
the cavity conprises three |l evels corresponding 30 respectively to a first
peri pheral area for housing the shielding layer, to a second internedi ate
area for housing the subtitle of the npdul e bearjng the antenna and the 5
mi croci r B ETARATEYE R r d2B@nt ral ar Bal Fdusi PR ERR! m ¢3R4 r cfqusing  the

Q her features-apd,advantages of the invention will appear in the Iight of
the descripfion that follows, made with 5 reference to the appended

drawi ngs i n whi chotiegurfeat usleenwsandt gplvargwasfs aofuldgte ataveorign will

contactl ess type.tag,according to.a fjrst .enghodi ment. of t.he inventiaon,;
Figure 2 %BBﬁégalEegpFoilgngggl%H&I#%ﬁ?%i %%n{§h§ﬁxg%ij%ﬂ%%u%?éﬁ Hiure
1, Fi gurerdrshenscacsechkofpybaveal angwlihge 2n2wafchhe device of Figure 1,

according to a second enbodi ment of the substrate of Figure 1;
Figures 4 through 7Fighust tatsheehermat itoRl | yiehe a5 di f Bebertraggnufast & ing

For a cont act| 65 {RACTaG BERr FHGSL U6 oAt iels T Thot e’
shows a section viewratpagihieathidnk X of

-  Figure 2 shows a section view along line 2-2 of the

10 substrate of Figure 1;

- Figure 3 shows a section view along line 2-2 of the
device of Figure 1, according to a second embodiment
of the substrate of Figure 1;

- Figures 4 through 7 illustrate schematically the

15 different manufacturing steps of the device of

Figure 1;

- Figure 8 shows a top view of a substrate for a
contactless type tag bearing two contactless type
tags;

20 - Figure 9 shows a section view along line IX-IX of

the substrate of Figure 8;

- Figure 10 shows a mobile telephone Dbearing a
contactless electronic tag forming a small
detachable plate of the device of Figure 1.

25 Shown in Figure 1 is an assembly comprising an
electronic device according to a first embodiment of the
invention and a substrate bearing the electronic device. The
assembly is designated by the general reference number 10, the
electronic device is designated by the reference number 12 and

30 the substrate by the reference number 14.

In the example described, the device 12 is a
contactless type electronic tag. For example, the tag 12

comprises a body 16 with a thickness substantially equal to



the substrate of Figure 8, Figure 10 shows a nobile tel ephone bearing a
contactless electronic tag formng a s | detachable plate of the device
of Figure 1. 25Shown in Figure 1 is an assenbly conprising an electronic
device according to a first enbodi nent of the invention and a substrate
bearing the el ectronic device. The assenbly is designated by the general
ref erence nunber 10, the electronic device is designated by the reference
nunber 12 and 30 the substrate by the reference nunbe

exanpl e e rnbegoneherdeviee Podvs 1o dohtRy | %’é%m?%‘f)eméij%cf)rfoﬁr é’]taa?gthFor
exanpl e, Lhe tag 1?V@OQH¥'§@éna-@9d pbf Wbr@o%a%@'Ckn§§s @Hstamiialdey .
equal to 6 600 mcroneters. The body g for exanple made of a plastic
such as RMC or Teien kR@}( pobydar b@n@f@)@bPE @pdbyéft}hyllemeylatetlc t'lfirﬁestl“tﬁ;tdy
16 is pre{erably Iamn |ngto her ﬁg gé gstrc o8

exanpl e, thebddy” 63 € by B | &A1 gtr 6n Pedst ay e mide of
pl astisc, fahicxanphe, oﬁndaﬁ afT_léh?é@d twgetheferd n Mdds fdf stplemodi memor t he
body 16 is fornmed in a single |ayer of plastic. The tag 12
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The antenna 18 consists for exanple of a plurality of electrically

conduct i veleer¢sramit deli mnd bpe epnéennge 1531r’¢@@%’¢@¥0r30ﬂ§(§éft\lﬁtﬁg ngar-
magnetic fi surface 20 a t he
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15 reader are able to communicate in compllance with the 1ISO

e
the

14443 communication protocol.

The antenna 18 consists for example of a plurality of
electrically conductive coils and delimits an effective
surface S for receiving a magnetic field. By effective surface

20 S is meant, for the purposes of the invention, the surface
area of the antenna 18 which, when traversed by a magnetic
field, produces an induced current circulating in the antenna
18. This effective surface S is in this example delimited by
the outside perimeter of the antenna 18. In addition, in this

25 example, the antenna 18 is made up of two parts 18A, 18B.

In addition, the tag 12 includes a magnetic shielding
layer 24 arranged to extend at least partly facing the surface
S of the antenna 18. Such a layer 24 makes it possible in
particular to reduce the magnetic disturbances generated by a

30 metallic environment situated in proximity to the tag 12. The
layer 24 is made for example of an electrically insulating and
magnetically permeable material such as ferrite for example.

The thickness of the layer is comprised for example between



25 exanple, the antenna 18 is nmade up of two parts 18A, 18B. In
addition, the tag 12 includes a magnetic,shielding |ayer 24 arranged to
extend at |east partly facing the surface S of the antenna 18. Such a | ayer
24 makes it possible in particular to reduce the nagnetic disturbances
generated by a 30 netallic environnent situated in proximty to the tag 12.
The layer 24 is nmade for exanple of an electrically insulating and
magnetical ly pernmeabl e material such as ferrite for, K exanple. The thickness
of the Iaif%é/ iAo s8d FaMes LAl 8NFet wWedn T9LaBBY AndP IO LT bkt ers
and its rﬁ&@éﬁl’? pgsmeability is roughly 100. Preferably, the

| ayer 24 has dinensions slightly greater than the surface S of the antenna
18 and i s arrangekir&ferebbhe, t aghd?2 $avas t d4covers i thimamsianssurslaicghtsy
More particularly and in conformty.with the inventio he antenna 1 nd
the m cro®FTRuft 5694 éChc,eonsbbﬁfeaacei n°a°%i ¢ arrrbnc ut'e’ 2{6]8if%l §stlrsat‘—’lerdraz?nﬁqge(5jl
det ai l5 i nifi gheec4p 02 FbogasetdBeoPeef etabbytitbi suppdukes26 conprises a
substrate 28 10 bearing the mcrocircuit 20 and the antenna 18. For

exanpl e, the subdforte 2B4ii@Elamit ed @\ fi 8t 28ANAAYNSE¥ond" DB opptisite

faces, ong,plntSn!achs DABLLAY 18 aMLCEAY Ol oAGANd alo | 8ASte ARl ind
t he antenna % the antenna possi bly consisting of two parts 18A, 18B
ext endi ngionaeacinglfe t hedtbef Aesi PBLst 28Bdf inhelshisiisk r ane FAguae 4A or

illustrated in Figure 2 Ln th xanpl e il lustrated in Fiqur A
the nicro +9‘éﬁ?tag0 §§e£§§@%%dt8§/sn§‘8§§ﬁ§f ot act § %theStragce %4

M cr o r cybs r 20gbehrg rancansidatiad 20 anpoltHErakeshma shel | @k Shipole,
process is called "wire bonding." In a variation 20 illustrated by Figure
4B, the ntkeocusfinatzy P8 akssemsléaisnd Hey sdsistat 4828 By nBgReNEF @R hip

transfer pr 1 CrQcj r cHi 0 ' id.J LS :
"flip-chi %pgﬁg%n? e%.g%ﬁ%](e Og}éecﬁgge}t?,% t%?e'%ggé%p%%ﬁp%%eéﬂg%%%gr&ggvi2’[%/ 30
25 on oneanfi the lfeaces dH6A 4A63tak tdmedvody 1%, ofheéhentagnd2.18 nsoskeibbhy s

cavity 30 are housed the nodul e 26 d the shielding |ayer 24 in such a way
that the SRReaFhEY| Bfer t98 Hses 3Pt h 8%aﬁ>%ff%©%&ngrha§ S tanl o 5

| e i's
entirgly FRCQEPOsAL edghnb® tHE substrate 28 as illustrated in Figure 2.

In the example illustrated in Figure 4A, the
microcircuit 20 1is assembled by means of wire contacts, the
microcircuit 20 being encapsulated in a polymer resin shell
21. This process 1is called “wire bonding.” In a variation

20 illustrated by Figure 4B, the microcircuit 20 is assembled on
the substrate 28 by means of a chip transfer process, the
microcircuit 20 being said in this case to be “flip-chip”
mounted.

More precisely, the tag 12 comprises an open cavity 30

25 on one of the faces 16A, 16B of the body 16 of the tag 12.
Inside this cavity 30 are housed the module 26 and the
shielding layer 24 in such a way that the shielding layer 24
closes off the cavity 30.

Thus the module 26 is entirely incorporated into the

30 body 16 of the tag 12 and can not be extracted without
removing the shielding layer 24 which closes off this cavity

30 and hides the module 26 in the body 16 of the tag 12.



30 body 16 of the tag 12 and can not be extracted w thout renoving the
shielding | ayer 24 which cl oses off thi%scavity 30 and hides the nodul e 26
in the body 16 of the tag 12. 8 Preferably, the cavity 30 being
delimted by a peripheral wall 32 and a bottom 34, the cavity 30 includes a
central area for housing the nodul e and a peripheral area 38 surrounding
the central area 36 for housing the shielding 5 | ayer 24. As
illustrated in Figure 2, the peripheral region 38 is sized to conpletely
recei ve the sm(ﬂé%ﬁﬁfq%8&¥r24?he cavity| n 3ydiR¢ore tHelwaifeds by &

prEferab2¥e£f§A@§%f3gQ%gp?§reﬁ&?pa4go§€8ﬁr@hingﬂkpebQ@f%§aboaﬁ%%l%@e%nQithe

peri pher area orm an upper edge 41 supporting the shielding

| ayer 24.central aréa tfe éxanpilrey deker imbedlet kewdcent pakiphenal6 airsa tFel f
made of two distinct areas, a first _centr ea 42 for housing.t.he ..

m croci r cHHEF P AR a oG HERTphRF &R a éa%%f‘fgpuﬁ8ﬁgihgh?h%;%ﬁ%ﬂ% e
28 of gt hey gpdul £426. The central 15 area 36 preferably includes a | ower
step 46 for formng a_| ower edge 48 supporting the substrate 28 of the
nodul e 25 bearingkthélhvéﬁééﬁﬁguﬂﬂl261aﬁaet%e &hcenrrr 8he Thlis FeORET otfer

step 46 delim L fh t cayl 30..a ea 42 for
housi ng t%% %%%?%2%%Cﬁ§$§5%€5£82%§€2?2 Igﬁeagﬂé%¥gg$?a%ggg?n§ fgures 1 and
2, the contactl essmntypeitagnl2ther mmld d&2 aghabéealpl nt éncfiutihe @ontggtdress

tag substrate 14. In the, exanpl e described, t substrate 14 is de of a
pl astic ide?Ri ¢Al SEB2FARE"Eoh FiFﬁPFﬁGltﬁéeﬁo§§ f@--ﬁﬁﬁu?%%ﬁf?ﬁfgirﬁf%%g

12 an { gs 26, Skbsh 1 & Cudfe bebdge dl avBuppatt 1he EAEBSELELKinGoLagEamdle,
the substrate 14 is nmade by lanination of at |east two |ayers nade of a
plastic, for exanphe, thend d<ampiat edlessgabiesy,, the central area 36 is

| napr ef er r edembodl rgng of el ventien Gilbust LAteddn B AHA Dred " for
housing the microcircuit 20 and a second peripheral area 44
for housing the substrate 28 of the module 26. The central

15 area 36 preferably includes a lower step 46 for forming a
lower edge 48 supporting the substrate 28 of the module 25
bearing the microcircuit 20 and the antenna 18. Thus, the
lower step 46 delimits with the bottom 34 of the cavity 30 a
deep area 42 for housing the microcircuit 20.

20 Preferably, as illustrated in Figures 1 and 2, the
contactless type tag 12 forms a detachable plate of the
contactless tag substrate 14. In the example described, the
substrate 14 1is made of . a plastic identical to that
constituting the body 16 of the tag 12, the tag 12 and the

25 substrate 14 being drawn from the same stock. For example, the
substrate 14 is made by lamination of at least two layers made
of a plastic, for example, and laminated together.

In a preferred embodiment of the invention
(illustrated in Figure 1), the substrate 14 delimits outside

30 dimensions compliant with a standard microcircuit card format,

for example the 1ID-1 format of +the ISO 78l6 standard.

Preferably, however, the card has a thickness less than the



30 di nmensions conpliant with a standard mcrocircuit card format, for
exanple the ID-1 format of the | SO 7816 %tandard. Pref erably, however, the
card has a thickness less than the 9 800 microneters conpliant with the

| SO 7816 standard. AS a variation, the thickness can be about 600

m cronet ers. For exanple, the small plate constituting the tag 12
is delimted by a breakable line 50, provided in the substrate 5 14 and
arranged to allow separation of the snall Elate 12 ag?6the substrate 14 by

manual pr 888 urE AW NongOTRI $3PFne' 53 FBF ekl 8; ot a4t 0 f'Acldides
through p@%ﬁ?%ﬁ%bgﬂsfﬁé ?Hgégﬁegg'Egnpﬁéf95@Et9@§O5ﬂick8méggr§¥a”p|e

illustrate ma plate 12 has a substantially rectangul ar general
shape 10 and throigh perfipiati ditee 59mat b wadéeal onpttitertsior t that deagl Tlges

and blind, perforatjions, 54 are de.al gng t | ong _|.at er al es_af the

rectangl et o?ﬁ?ﬁﬂl%ﬁa E¥af 5F§?8.%le e r%%I’npf é’lé}r?b%d%nrregr% o?lﬁf#erate

i nventg ong 4t haqgt &@trla%g@@s td nEnsdwnse i rabostt 45 Eex s3@ 1nMmflern eeXamed
nm

possibly 30 mm 15 x 2 In the exanple illustrated and by
pr ef er encehet RabperpfRerdl Lar etrBHR bfP¥RESEEGI £YOB0 SXCBAdSIAS |16 °0-

t hrough t ent.| Il .pl a 2, chor; Ng ' [ of
t he peripEiFyQ%%rﬁ%%ggngﬁg pﬁgFé 1%5 Tﬁﬁ?} tE§ %é&%?ggka%%gfﬁF%g§%8§egfénds
partly onah8igoshbéhdidngdrdyaratddrand4 hi $nl the B&ampdleudedsl wt tagast, orfee

perforation running through the thickness of the shielding |ayer .24.

I n additi%ﬁ?l%ypﬁﬁgféf%%c ast e SH YT eFeﬁiaPﬂg ﬁﬁe@egy st >3RS
24A t be, Qg %Eﬁtr%@ghogﬁe’ﬂféﬂf@cmﬁsﬂ ge afre25nddie sayhgy 88, shdit stawehebi ve
coating to allow the detachable small plate to be transferred to a surface

of an extedgaf piede ofirduigsmmrdyi ddhesifonares fedeéh ALPAIt hehSuriaRe of
the substyalg, frehsrabLy. (hDl 2cLELRL189RB3HYAoCRAL! BAhe Bg¥kded with a
renovabl e"non-adhésrve foi 0

In the embodiment of the invention, the tag 12 has

dimensions of about 15 mm x 30 mm for example, possibly 30 mm
15 x 20 mm.

In the example illustrated and by preference, the
peripheral area 38 of the cavity 30 extends at least through
the entire small plate 12, for example extending to either
side of the periphery of the small plate 12. Thus, the

20 breakable line 50 extends partly on the shielding layer 24 and
this line 50 includes at least one perforation running through
the thickness of the shielding layer 24.
In addition, by preference, the shielding layer 24
includes a first face 24A to be oriented toward the outside of
25 the <cavity 30, a first adhesive <coating to allow the
detachable small plate to be transferred to a surface of an
external piece of equipment by adhesion, is flush with the
surface of the substrate. Preferably, this first adhesive
coating is provided with a removable non-adhesive foil to
30 facilitate the handling of the device and avoid the
accumulation of dust and particles on the adhesive coating.
Further, the shielding layer 24 includes a second face

24B to be oriented toward the inside of the cavity 30. This



30 facilitate the handling of the device and avoid the accunul ati on of dust
and particles on the adhesive coating. 1 Further, the shielding

| ayer 24 includes a second face 24B to b8 oriented toward the inside of the
cavity 30. This 10 face 24B includes for exanple a second adhesive coating
such that the |ayer 24 can be transferred by adhesion into the cavity 30.
The smal | pl ate, once detached, constitutes a 5 contactless electronic tag 12

havi ng a reading face 12B from which data can be exchan%ed bet ween t he
near-fi el E2e®NAGRI ddtGlorafeah’r aRd2BR L Ex PerfrfORadeleandca SORieId i Face

12A capablg, of dyjdm §Lpgralds theyi nterfierence 4hat 5an ReLensf at gdobyan
obj ect on%oamhigt t%eptgg I's afFixed. 18' For exanple, the snall dgtachable
pl ate or taeitctpnBactl ess type electronic tag incorporates an el ectronic

paynent function and is _intende 0 be transferred, by, adhesion.ontqQ_a
nobi | e tel ephone t%F ni 741%-60, R a%FFust?%ﬁ%xii%?Hﬁ%?ﬁ%% 10?0PﬁgﬁgP TRul ar,

it cam becsgehct et hi e1bl@uba ithataglS12 haataagld i sesdled Eactha dpacke o
this tel ephone. Al so shown in Figures 8 and 9 is anot her ,
embodi nenthdeht hedatayy syt rat® i newkhér9ero cBRtYBEResstE§pe RS il de

pl aced. T@sm&@g&éﬁisn%e%wrgﬁasT%éC%&cée%%n W.Lhaal |/RPt 220 e did St

64 and seco ectronic tags. tags respectively conprise the fiTst
and seconflateangpord@abdssenbl 1esi tcapabd el ofhbeiing eadeireated thvat hemn be
netic field. Preferably se electronic tags are set

licati f th
§P8e|g§ gggﬁgﬁﬁgﬁggﬁé an| 8RgFELJPRLP HLFS t FBf gﬁgtﬁé g Faxﬁédy and facing

each gt her. In thi§s-casgambhe, subsid atend 51 pravtdedamith prweakening thae
62 separating two areas Z1, Z2 each bearing one of the electronjic tags 64,

66. This aeakenthgski neyeonmsisusrdnic exampl énEASPRIRAESpePPorat SR ¢ h a
v Shapepégmgﬁgf%hgction and is intended to be transferred by adhesion

onto a mobile telephone terminal 60, as illustrated in
Figure 10. In particular, it can be seen in this figure that
15 the tag 12 is stuck to the back of this telephone.

Also shown in Figures 8 and 9 is another embodiment of
the tag substrate in which two contactless type tags can be
placed.

The substrate 14 comprises a card body with at least

20 the first 64 and second 66 electronic tags. The tags
respectively comprise the first and second transponder
assemblies capable of being activated by the application of a
magnetic field.

Preferably, these electronic tags are set side by side

25 along a longitudinal direction of the card body and facing
each other. In this case, the substrate 1is provided with a
weakening line 62 separating two areas Z1l, Z2 each bearing one
of the electronic tags 64, 66. This weakening line comprises
for example two blind perforations with a “U” shape in profile

30 made in both faces of the card substrate opposite one another.
The tags are also arranged facing one another and cavities are
formed on each of the opposite faces in such a way that the

tags are arranged with opposite orientations.



30 nmade in both faces of the card substrate opposite one another. The tags
are al so arranged facing one anot her anq cavities are forned on each of the
opposite faces in such a way that the taés are arranged with opposite
orientations. 11 This face-to-face arrangenent of the tags al so
has the advantage of preventing the application of a nagnetic field to one
of the faces of the substrate from causing the activation of both

transponder assenblies, particularly in the case of a 5 custam zation.
A second enbodi net1ofE3FRERVIRES a2 EBRRPAFCED Phe thRvERGF0R LSS WGt hih

Fi gure 3-a&e??%@égefbﬁu%ﬁevéﬁewa' eRE. gbpieRLE idhe odesl gRrtrd Ry idant ikl
reference nunbers. In this second enbodinent, the tag 12 al so i ncludes an
10 el ectromal by tbedidetdese afi ngh§0sulkehseteuficny aawsdny dfheargtt Fvathgpn he
gain of th ntenna_18 i ch extends around an outsjde. perjneter of the
ant enna I%giﬁo%ﬁet§ﬁﬁgbﬁp F& &5 FHRY %ﬁ%@ﬁp%ﬁ?l%éiéﬁ %S%Eaﬁéﬁ FﬁsﬁiéﬁiéiS,
in a p angupesml Letid®. the plane containing at |east part of the antenna
18A or 18B. 15 Thus, the ring 70 consists for exanple of a deposit of

el ectrical ly condictsiegenionkeBRodhBerhiceCof thfe SVite IBaFedidthstrt dththg

the body 16,0 t%&ﬁ 4ag ;gowﬁ{eﬂ?rﬁg rel B.LNES G358 Ehg,bady Qfatdig tag

12 consists o0 t least two | ayers plastic. In addition, in this case,
the ring &lemsn?d prefecabyyasetl syraddhtngal heeberakabl rulnbaes50
delimting the outside, perineter of the spall  plate that the w dth of
the ring is naxin¥%eghb§ BRteh iEGEP?lQEHEyo§Qgg aﬁb?@iﬁ § 0" 15 Bt e
peri mgf ercpbctpecsiey ! dehaghable pfﬁltlg- The pebmst peht s6&PSa Ofmdans  of
manuf acturi ng nmet hod for the 25 assenbly 10 according to the second

enmbodi menampiifhengnvbat gaanwell thewabd cdesc hihe dhiiah eEFeTdEh e Q8 Fidfur es
S OU g Shpc B, 0 COIPLIRAT 1 S sUPLAR B1gbcL I L0 15
, g together a plurality o ayers. For
exanpl e, astteasbriwasl aydrnstaratddanimaFiguse 3s in a plane parallel to
the plane containing at least part of the antenna 18A or 18B.
15 Thus, the ring 70 consists for example of a deposit of
electrically conductive ink on one face of one of the layers
constituting the body 16 of the tag 12. Preferably, in this
case, the body 16 of the tag 12 consists of at least two
layers of plastic. In addition, in this case, the ring 70 is
20 preferably set straddling the breakable line 50 delimiting the
outside perimeter of the small plate so that the width of the
ring is maximized by extending it as close as possible to the
outside perimeter of the small detachable plate.
The principal steps of a manufacturing method for the
25 assembly 10 according to the second embodiment of the
invention will now be described with reference to Figures 5
through 7.
First, the card body constituting the substrate of the
tag is made, for example by laminating together a plurality of
30 layers. For example, at least two layers are laminated so as
to obtain a card body with a thickness less than or qual to
600 micrometers. In addition, as illustrated in Figure 5, a

ring 70 of electrically conductive ink is preferably deposited



to obtain a card body with a thickness |ess than or qual to 600

m cronmeters. In addition, as iIIustrateq in Figure 5 a ring 70 of

el ectrically conductive ink is preferabl§ deposited 12 on one of the faces
of one of the layers so that this ring can surround the nodul e once the
latter is housed in the tag. Then the nethod conprises a step of
machining a cavity in the card body 20. A location Z for the snal
detachable 5 plate 12 is preferably defined _beforehand, and the Qaviay 30

i s machi red PretPhtthecheren ¢f one of thg,drygréadit yiiad génesr ARy can

obt ai ned rP@&Q&n{ﬁg’mé&@i&a$ﬁ¥eb%hgjié%ﬂ@roissﬁgﬁséépiﬂgtﬁé thgee

conti nuously executed operations: 10- a large spot facing operation to form

t he peripheral arBze88the amgedddntspprifaci agstper atfi owahd riigigma avity
internedi ate area 44 a.small_spot facing _gperati.on.tq . form
the deepet™ 1§%€enﬁ%ﬁ qrey 22 A locatl‘ﬂ?uszt%é’rca@?? ygllngef?na eetlanChf%sllengl e
spot fsacipgsepenat Ii%napﬁéh%ﬁ@lyf aerngeto®e foERGIA,0 {10 Mt hbe caivfiftgr e

steps. Then the method conprises a.steg of housi ng the nodul e
is machined in that location Z.

Such a cavity 1s generally obtained by machining,
typically by milling or spot facing in three continuously
executed operations:

10 - a large spot facing operation to form the peripheral
area 38,

- a medium spot facing operation to form the
intermediate area 44,

- a small spot facing operation to form the deeper

15 central area 42.

Thus the cavity is made in a single spot facing
operation, the spot facing tool moving to form the different
steps.

Then the method comprises a step of housing the module

20 26 1in the <cavity 30 (Figure 5) in such a way that the
substrate 28 of the module 26 rests on the inner peripheral
edge 48 surrounding the deep area 42, and a step of housing
the magnetic shielding layer 24 within the cavity 30 as
illustrated in Figure 6: preferably, this shielding layer 24

25 is transferred by adhesion to the inside of the cavity 30. In
addition, the shielding layer 24 includes, on the face
opposite to that glued to the bottom of the cavity, the
adhesive coating provided with a removable anti-adhesive foil.

Finally, the method comprises a step of pre-cutting of

30 the small plate along the boundaries defined by the location Z
to form the small plate detachable from the substrate as
illustrated in Figure 7. In the preferred embodiment of the

invention, this pre-cutting step consists of forming a



20 26 in the cavity 30 (Figure 5) in such a way that the substrate 28 of
the nodul e 26 rests on the inner periphqéal edge 48 surroundi ng the deep
area 42, and a step of housing the magnetic shielding | ayer 24 within the
cavity 30 as illustrated in Figure 6: preferably, this shielding | ayer 24
25 is transferred by adhesion to the inside of the cavity 30. In addition,
the shielding |ayer 24 includes, on the face opposite to that glued to the
bottom of the cavitXL t he adhesive coating provided with a_remvabl e

ant i - adhe’Fsekabie . LEnRalrly 2 1t it iRPTotpr s et at8ee §Taf LpRe-3dt thTJ" of
30 the s I [ fined by the location Z to form
t he snalr@% a?éé%:? dﬁg%?%bf$g§$$ﬁgés§%g§§éte as illustrated in Figure 7.

I n the preferred Bndoold$ neret dhet henvervielwn on,duehi sopriegheutfiioty shap the
consists of . formng.a 13 breakable |ine 50 .allqw ng separation of, the
smal | plaf%l?fgh??héa585y2%§ h%n68F06P8§§g?8 dfgﬁ%.g SuBS%rak?héﬁfg {%9%he
i nvents onghaue a9 e deacta t Hahb1 e ishi £1 b ng nlcayebrad4eds 1Mmeor paeatsdnd nt o
a substrate and that 5 the transponder assenbly is also incorporated into
the same eavity as tthe shiialdimg 1B, th]éetﬁ%éF%ﬁé%sont A bR TeEE Tan
be relatiggﬁybéeggggg-veﬁg CLALNMB4. 1. A contactless electronic device (12)
conpri sing a near- |efd communi cation antenna (18), a microcircuit (20) 5
connected to the antenna (18) and a nagnetic shielding |ayer (24) arranged
so as to extend substantially facing the antenna (18), characterized in
that the antenna (18) and the microcircuit (20) are conbined into a nodul e
(26) and in that the device (12) conprises a body (16) conprising an open
10 cavity (30) on one of its faces in which are housed the nodule (26) and
the shielding |layer (24) so that the shielding |ayer (24) closes off the
cavity (30).



2. A device (12) according to the foregoing claim in 15 which the cavity
(30) conprises a deep central area (36) ,for housing the nodule (26) and a
rai sed peripheral area (38) surrounding1€he central area (36) for housing
the shielding layer (24). 20 3. A device (12) according to the foregoing
claim in which, the cavity (30) being provided with a peripheral wall (32)
and a bottom (34), the wall (32) conprises an upper step (38) separating
the central area (36) and the peripheral area (38) to forman upper edge
(41) supporting the shielding |ayer 2&5E24MS 4 A device (12) according to
Caim2 or 3 in which, the cavity (30) being provided with a peripheral
wall (32) and a bottom (34), the wall conprises, in the central area, a 30
| ower step. (46), separamitagtdefisr stlactao(d2) dewridwudillg tbemprisdodr cuit

(20) and a second area (44), for, housing a nodul.e (26) substrate 8)
beari ng tHehT +%¥$rdiﬁ ¥ aEﬁﬂPtlﬁ?é%fgmbnggﬁﬁa (i8)¢l?ﬁp?b¥%¥£€lng})
edge (48) -SHRPOFLENG ot he DL end26) 18YbSIHAtL fid8heticOshAcdeMinge (akdr
according to any one of the foregoing
(24) arranged so as to extend substantially facing the antenna
(18), characterized in that +the antenna (18) and the
microcircuit (20) are combined into a module (26) and in that
the device (12) comprises a body (16) comprising an open
10 cavity (30) on one of its faces in which are housed the module

(26) and the shielding layer (24) so that the shielding layer
(24) closes off the cavity (30).

2. A device (12) according to the foregoing claim, in
15 which the cavity (30) comprises a deep central area (36) for
housing the module (26) and a raised peripheral area (38)
surrounding the central area (36) for housing the shielding

layer (24).

20 3. A device (12) according to the foregoing claim, in
which, the cavity (30) being provided with a peripheral wall
(32) and a bottom (34), the wall (32) comprises an upper step
(38) separating the central area (36) and the peripheral area
(38) to form an upper edge (41) supporting the shielding layer
25 (24).

4, A device (12) according to Claim 2 or 3 in which,
the cavity (30) being provided with a peripheral wall (32) and
a bottom (34), the wall comprises, in the central area, a
30 lower step (46), separating a first area (42) for housing the
microcircuit (20) and a second area (44) for housing a module

(26) substrate (28) bearing the microcircuit (20) and the



5 clainms, in which the nodule conprises a substrate bearing the
mcrocircuit (20) and the antenna (18). ,_6. A device (12) according to any
one of the foregoing clains, wherein thésbody i ncludes an electrically
conductive 10 ring (70) substantially surrounding an outside perineter of
the antenna (18) and extending within a plane parallel to a plane
containing the antenna (18) or in the sanme pl ane. 7. A device (12)
according to any one of the foregoing 15 clains, being a contactless type
tag. 8. FnbemRerat8)¢14p fforrma ohtare | edget yAe) t KYPPLEF 1ngorfhya S €

body in t e p a plate and a small detachable plate (12)
constitut?%ggtﬁggggﬁépghg%ggferized inthat, the tag (12) being according

to one of the foregoing 20 clains, the cavity extends into the small plate.
9. A substrate (12)_ accordin the foregoing claim wherein the snal

det achabl - pl at e (1%)5?‘98@ ﬁﬂrit??edwﬁpré{l&%ea bPRY | PHE (’%o?ﬁh&r P t he
subst rat ec{ 1hs andn23ndesi ghed dal d ovbsspasati an sebst-he tenda afere d 2)

fromthe substrate (14) by manual pressure al one. 10. A substrate (14)
accor di ngnioroper¢eregoffy endi piie anteppawkii8h-t he
br eakabl el i ne(50) conpri ses through 30 perforations (52) and/or blind
perforations (54).

6. A device (12) according to any one of the foregoing

claims, wherein the body includes an electrically conductive
10 ring (70) substantially surrounding an outside perimeter of
the antenna (18) and extending within a plane parallel to a

plane containing the antenna (18) or in the same plane.

1. A device (12) according to any one of the foregoing
15 claims, being a contactless type tag.

8. A substrate (14) for a contactless type tag (12),

comprising a body in the general shape of a plate and a small

detachable plate (12) constituting the tag, characterized in

that, the tag (12) being according to one of the foregoing

20 claims, the cavity extends into the small plate.

9. A substrate (12) according to the foregoing claim,
wherein the small detachable plate (12) 1is delimited by a
breakable 1line (50) provided in the substrate (14) and
25 designed to allow separation of the small wafer (12) from the

substrate (14) by manual pressure alone.

10. A substrate (14) according to the foregoing claim,
in which the breakable line (50) comprises through

30 perforations (52) and/or blind perforations (54).

11. A substrate (14) according to any one of Claims 8

through 10, the body of the substrate (12) including two small



16 detachable plates (12A, 12B) constituting the first and second tags
arranged side by side along a Iongitudiqgl direction of the substrate (14),
and facing each other. 5 12. A nethod for manufacturing an el ectroni c device
(12) conprising a near-field comunication antenna (18) and a microcircuit
(20) connected to the antenna (18) and a shielding | ayer (24) extending
substantially facing the antenna (18), characterized in that a cavity (30)
is made, 10 sized to receive_ the nodule (26) and the shielding |ayer (24),

the cavi t§er3o)akbPpriaray aldRepléBnt FARSALERTLBE REEsITHE SthéFoRAC6)

and a perj r Sur:r I ng:Lhe : ; S
shielding&¥§§egkféé§ed1%lf%9A ?ﬁ%g g%?@?é%%gf%ge%Eg&%gﬁggggggkgﬁgpmof

wher ei n ttiee cembsatate el 486) aconpacses @afhretheentral area (42) provided
with a bottom (34) for housing the mcrocircuit (20) and a second
peri pheral area (44), raised with respect to the first central area (42),

delinmsgtingza step (Mblethddd tbe AOnbebtelr(34) ahok1Reusiong ca csd atie ) 28)
of the nodul e (26) bearing the antenna (18) and the microcircuit (20). 14. A

met hod aceomRFheind i t ol &l edd2 @AM} PR IE0N Wk eeHd hel Ehvi t314 30)
ron (30) 1o bt ey RO B e o) o688 (Rl of e arp
area (44)shoslddngi ngagerodul2d )( 26 xsabsinat esa@B8yabeanilhy t Hecdmgenrtzhe 18)
?ﬁngrgr;ier ?%ﬁ?{gr(grl?%)c TJ('lts)(,ZO):hg:r:'gc 92,8074 cepiral, area, (46) Jor housing the
10 sized to receive the module (26) and the shielding layer (24),
the cavity (30) comprising a deep central area for housing the
module (26) and a peripheral area surrounding the central area

for housing the shielding layer (24).

15 13. A method according to the foregoing claim, wherein
the central area (36) comprises a first central area (42)
provided with a bottom (34) for housing the microcircuit (20)
and a second peripheral area (44), raised with respect to the
first central area (42), delimiting a step (46) with the

20 bottom (34) for housing a substrate (28) of the module (26)

bearing the antenna (18) and the microcircuit (20).

14. A method according to either Claim 12 or Claim 13,
wherein the cavity (30) comprises three levels corresponding

25 respectively to a first peripheral area (38) for housing the
shielding layer (24), to a second intermediate area (44) for
housing a module (26) substrate (28) bearing the antenna (18)
and the microcircuit (20) and to a third central area (46) for
housing the microcircuit (20).

30



