A nelhod of manufacturing an el ectronic device having a
apd/ or an antenna, and a device obtai ned by

chip

i npl enent.d ng the net hod The present invention relates to a
met hod of 5. manufacturing an el ectronic device having a chip and/or

chip card, said

an antenna,) such as a contactless or hybrid or | abel

el ectronic device including at | east 1 one decorative sheet havi ng an
apparent outer face, and at | east one interface conprising an antenna.
10 A chip card or "smart card" generally conprises: firstly a
chip or chip nodule which is contained at | east in part in an

i nsul ati ng substrate, e.g. a |ayer of thernoplastics material, and
which is connected to a pl anar antenna constituting an interface; and
secondly 15 two decorative outer sheets which are nmade of a

t hernopl astics material and are di sposed on either face of the chip

card, and which can bear inscriptions or

A method of manufacturing an electronic device having a

chip and/or an antenna, and a device obtained by

implementing the method

The present invention relates to a method of

5 manufacturing an electronic device having a chip and/or

an antenna, such as a contactless or hybrid or label

chip card, said electronic device including at least

one decorative sheet having an apparent outer face, and

Sy at least one interface comprising an antenna.

10 A chip card or "smart card" generally comprises:

firstly a chip or chip module which is contained at

least in part in an insulating substrate, e.g. a layer

of thermoplastics material, and which is connected to a

planar antenna constituting an interface; and secondly

15 two decorative outer sheets which - are

made

of a

thermoplastics material and are disposed on either face

of the chip card, and which can bear inscriptions or



2 : | ogos. Where applicable, a protective film or
"overlay", such as a varnish, covers the outer sheets.

Currently, the antennas used for contactless cards are of types. 5
A fir'st type of such an antenna is fornmed on a specific intermedi ate
backi ng sheet by copper etching usEng the printed circuit

t echni que. It is then i nserted“between a protective outer sheet
and the chip or nodul e. The chip card is generally obtained by 10
rolling or injection-nolding during which the various sheet s of

t her nopl asti cdog@Beri al Wherdondegliogelber a prodedtdwvet o fiilden substrat e.
Such an intgrned&atg antgnna backi n sheet generates extra

t hi ckness of abJGE-#%¥0/nfEFBngS dnTEHrL COHVESs the agrfercahects- conply

with the maximim thegkpesely, cndfaf4hIlLians $eL BYnkieei 8L8Vantal SO
St andar d. I'n éﬁdltlon, ormng the ~"anténna on he

i nternmedi at e bhaekiofgtyheet constitutes an additional manuf act uri ng
step, which increases the manufacturing 20 cost fromthe point of view
both of faterials afid fofrst tyme nef spght ey nreemia hi ag formedntamna

(eI U1 s OBy SRR Bcking. phger o S LHBEGhPUCT
wi ndi ng bei nguging ceneechedntoga shbdu ¥ adBEulRe. Therw ndi ngrand-
nodul e or w ndi ng-and-chip assenbly is referred to as a "transponder”.
I n order to ndmgeatedr datmeenarad, prdtedtiaes porider sheet 4drsd i tiser tetipbet ween
at least two Eﬂgr%gghngicsTﬁQe%hﬁi> card is generally obtained by
S i0 rolling or injection-molding during which the wvarious

sheets of thermoplastics material are bonded together

and/or to the substrate.

Such an intermediate antenna backing sheet
generates extra thickness of about 130 microns, which

15 makes it difficult to comply with the maximum thickness
of 840 microns set by the relevant ISO Standard.

In addition, forming the antenna on the
intermediate backing sheet constitutes an additional
manufacturing step, which increases the manufacturing

20 cost from the point of view both of materials and of
time. Furthermore etching the antenna remains quite a
costly operation. '

A second type of such an antenna is constituted by
a copper winding in air, the ends of the winding being

25 connected to a chip or a module. The winding-and-
module or winding-and-chip assembly ig referred to as a
"transponder”.

In order to manufacture the card, the transponder

is inserted between at least two thermoplastics sheets,



3 ' or between two thernoplastics sheets and then enbedded

i@ an adhe5|ve and the resulting assenbly is then rolled for
rolling purposes. The difficulty of using such transponders for
manufacturing cards of the 5 "contactl ess" type arises fromthe
handl i ng probl ens encountered for picking up the transponders
and depositing them accurately ®n the sheets of plastic.

That problem | engthens the manufacturing cycle times. 10

The problemthat |ies behind the invention is to provi de a

cont act] ess ob i thi 0, AR SR 1@ Sncero ang IHEOSLE ol 50

of fering good pertormance efnna-fornn

techni ques thah asg adhesive, | W8I dHe CQébul§$ﬁ§erhéHénﬂiﬂyn91§S|flﬁen
conductive ink is 15 al so  known. Unfortunately, that technique

is ill- rolledsfiaedrdbrinchepiirdsenf cAhp ciddcultypart i eaing

contactl ess Chl ards | nk- undul ati on robl ens
ari se. uch %rﬁﬂ§339gFF§bl c%hkgmﬂ¥§%§Fu558ﬁt 56196 1 1€ mﬁ?%h i's
20 i ncanmpat g Wkt hekRe r%%l aﬁségmmny taed Handih®yg problembi €l d of
chip cards, such as PVC and S whi ch have soft éni ng tenperatures
of about 60[ eernfBuntered for pidktiey naperitdles, twwisEmddEandafET have
hi gher softening tenperatures, in_the ran%e apprOX|nater 25

120[err] C to £8PPELEERg FRER areusately |Fdhe BB StRe O5pPLAHATC -
drying te”perat“reThggC,;f’cg&Aeég”'i%ngth'éﬂ\éﬂvaﬁe ng}ﬁ&%cturln yapLerials

are nore costly than creen prlnglng on thin
filnms or sheetSnek. t hi ckness | ess than about 600 [err]m and on the
matei al s
10 The problem that lies behind the invention is to
provide a contactless or hybrid chip card that is lower
in cost while also offering good performance.
Among the antenna-forming techniques that are
léwer in cost, screen-printing using conductive ink is
15 also known.- Unfortunately, that technique is 1ill-
suited for the field of chip cards, in particular
contactless c¢hip cards. Ink-drying and ' undulation
problems arise.
The available inks dry at about 150°C, which is
W 20 incompatible with the materials commonly used in the
field of chip cards, such as PVC and ABS which have

softening temperatures of about 60°C,.

Other materials, such as PC and PET have higher

softening temperatures, 1in the range approximately
25 120°C to 130°C, that are still lower than the optimum
drying temperature of such inks. = However, those

materials are more costly than PVC and ABS.
Screen printing on thin films or sheets of

thickness less than about 600 um and on the materials



4 . of chip cards al so poses problens of surface undul ation t hat
Is visible to the naked eye. Such undul ati ons can be seen on the back
of such a sheet, under the turns, and they constitute an appearance
defect. 5 In addition, in order to nmake high-performance
antennas, it is necessary to have the best possible conductivity that
can be obtained in particul ar by uéi ng wider turns and provi ded that
good drying is achi eved. 10 The problemis that the area
avai lable for an antenna is limted because of the presence of an

area  regeryadyf earagbaig'bngoses problems FYE t BREFRES, uRBELaSUGD | NS
have dried, they do not all have sufficient bending strength

conpati bl e 15thati itk wheiBlantar tbeappkedable. t oSedh pundulistions can
Because of the above-nmentioned difficultjes, the “trend is not to use

screen printi R§ iSFEhOT i €19 Brck of spgppa s YAReTp S cRERS f or
form ng condgﬁhp%heg Fongéifﬁéésaﬁ“%éggﬁﬁﬁﬂﬁé grrductivity on thin filns,
I'gh-"per nras.

such 20 as ormance ante An object of the

inventiom is therefghne dddition, Mihi gadded heocahee merayhepedfdrashesks in
order to nake a chip and/or antenna electronic device that is lowin
cost. 25 antenTgsy hikt éAd netrssHaseh? Haveenthen hasdvi pessihle

conductivity that can be obtained in particular by
using wider turns and provided that good drying is
achieved.

10 The problem 1is that the area available for an
antenna is limited because of the presence of an area
reserved for embossing.

Furthermore, once such inks have dried, they do
not all have sufficient bending strength compatible

15 with the Standards applicable to chip cards.

Because of the above-mentioned difficulties, the
trend is not to use screen printing in the field of
chip cards, 4in particular for forming  conductor
circuits having good conductivity on thin filwms, such

W 20 as high-performance antennas.

An object of the invention is therefore to
mitigate the above-mentioned drawbacks in order to make
a chip and/or antenna electronic device that is low in
cost.

25 To this end, the present invention provides a
method of manufacturing an electronic¢ device having a
chip and/or an antenna, such as a contactless or hybrid
or label chip card, said electronic device including at

least one decorative sheet having an apparent outer



met hod of manufacturing an el ectronic device having a chip and/or an
ant enna, such as a contactless or hybrid or |abel chip card, said

el ectroni ¢ device including at | east one decorative sheet having an
appar ent out er 5 face,
and at | east one interface including an antenna, sai d nmet hod

I ncl uding the followi ng step, in which t Re antenna is forned on that
face of the decorative sheet which is opposite its apparent outer
face by screen- 5 printing using a conductive ink. Thi s

makes it s bland 410 1648Pl bhy intBEface indRNMHAEt i agtéuﬁiae
thereby reducing the nanufacturlng cost significantly.

addition, by S%?éhﬁéetfm ineluding ﬁhﬂ/efﬁlld-’rwlﬁﬁ gtemposist bWbl@}@ éh\‘%t t he

i nt di at hacki b ble t duce th
{Ni Chness of (HEFSTRRY 1 g Ghrith v hainarare  of r Bae, Daooracive pgb@erey |

accommmodat i ng Gl 0L %?%Blsgﬁe()fn.tlsar%arent oﬁ@éfk'f%éé by screen-

According to another aracteristic i nvention, the
sheet iss prositedngvisingpaecpndoteitve ink. graphlcs and/or with a
transparent protective filmon its apparent outer face.

This makes it possi Bhdsto FRiERi f yithe PPsoithly to  &dEPaddifyn bEBGuse it

I's performed c”]Au a '&%ﬁ%&le§%le, thereby reducing the manufacturing

cost significantly. In addition, by mwmeans of the
§:¢ invention, it is possible to omit the intermediate
10 backing sheet, thereby making it possible to reduce the
thickness of the card significantly, and/or to reserve
space for accommodating chips or modules of larger
thickness. _
According to another characteristic of the
15 invention, the sheet 1is provided with pre-printed
graphics and/or with a transparent protective film on
its apparent outer face.
This makes it possible to simplify the printing
operation because 1t 1is performed on the protective
NS 20 sheet and not on the chip card assembly, thereby
avoiding high cost due to printing rejects.

According to another characteristic, in oxder to
form_said antenna on saild decorative sheet, the method
includes the following steps:

25 a fine backing sheet is provided that is made of a
material having a softening or degradation temperature
that is lower than an optimum ink-drying temperature;

a conductive ink is provided that has a metal

particle content 1lying in the range approximately 60%



20 sheet
avoi di ng high cost due to printing rejects. According t
characteristic, in order to formsaid antenna on sai
decorative sheet, the nethod i ncl udes the follow ng steps:
a fine backing sheet is provided that is nade of a mat eri al
softeni ng or degradation tenperature 6 that is |ower than an o

anot her

i nk-drying tenperature;

a net al
6
further
and
sheet ,

said optinun1&ewpﬁgatewperandre of the ink.

silver

It is thus possible

t he
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per f or mance
chip carglC

Accordi

(z

ng

10

15

20

25

and not on the chip card assenbly, thereby

a conductive ink is provided t

o]

d

25
havi ng a
pti mum
hat has

particle content lying in the range approxi mtely 60%

t@.95964 N33 p£'¥> #‘negﬂﬁa&:a{'&@? Qnéo' VeQ&lvéf’i‘tEd 's%‘idt ink

havi ng a pr edete

enper at ur e;

furthetf t ehasghgen- pri nprageaarﬁlm@a On{bptﬁtﬁu!d bagki- gy 5
ink is dried partially at a tenperature ower than

icles at ? cont ent
ath

The i nk i ncludes
% t 85%
SR ek, pRYnt Mg ﬁaeflndn% ot %D bk

%%Eee”tﬂé|Qﬁﬁﬁg ign &?ﬁéﬁ' é%tlallgy tt“%ﬁdté Ségﬁtﬁkéld of

out ‘t hém bei ng degr aded he drying step.

tOldwmﬂlvﬁan<§§m&uﬁpﬁﬂmﬁm(ﬂryﬁngtﬁnmoerature of the ink.

The ink includes silver particles at a content lying in

the range 70% to 85%.

It is thus possible to obtain an antenna having

acceptable performance by screen printing on materials

used in the field of chip cards without them being

degraded by the drying step.

According to another <characteristic of the

invention, a plurality of antennas are  formed

simultaneously on a decorative base sheet. The base

sheet 1is then cut up to obtain a plurality o

£

decorative sheets with their antennas. It d1is then

posgible to assemble the chip card.
Manufacturing a plurality of protective sheet
simultaneously makes it possible to obtain furthe

reductions in manufacturing time and cost.

8

r

Advantageously, the table of the screen-printing

machine is subjected to surface-smoothing treatment,

guch asg anodization or coating with Teflon.

This makes it possible to prevent scratches from

forming on the printed face of the protective sheet.

According to yet another characteristic of the

invention, the screen-printed sheet 1is dried in an

oven, thereby making it possible to remove the solvent



invention, a plurality of antennas are forned 15

sknmul taneously on a decorative base sheet. The base sheet is
then cut up to obtain a plurality of decorative sheets with their
ant ennas. It is then possi ble to assenble the chip card.

Manuf acturing a plurality of protective sheets 20 si mul t aneously nakes
It possible to obtain further 7 reductions in manufacturing
time and cost. Advant ageously, the table of the
screen-printing machine is subjected to surface-snoothing

treatment,  and to SHBBa®f 3ROUIRLd ONRae@dkl Ndapkt hndgEl 0fp of 25
This nakes it possible to prevent scratches from formng on the

printed face ebrnduetpret pattielehemtd of a binder. According to yet
anot her characteristic of the i nvention, the screen-printed sheet

is dried in an Advanggaoushér eby Fraki ngrPEEPOEEs bl e B2 ®novel® he

sol vent : . & ng> opbtain a
. .th NG O .
sol i d conduct & F&&gnﬁggglapnb¥erted %ﬁﬁ%ﬁﬁﬁl%éapa??F% eS®and of g bi nder

Advant agepus| Mrying ovell @hBCth¥escredh §h€inted $heet. simultaneously
inserted between the nmeshed mat of the 5 drying oven and the

screen-printed sheeffhis makes it pRssiblekd® iisPads pike toukenl aeet he

outer face of, the protecti ve sheet and,to protect it from
scratches or He 155&. protective 'é%?%%ss%ﬂﬂt §9 | RTARF possi bfEFo use a

neshed scratches or the like.

N To this end, it is also possible to use a meshed
b 10 mat that is made of a plastics material, a treated
meshed mat, é.g. made of stainless steel, or else belts

of plastics tape.
The invention also provides an electronic device
having a chip and/or an antenna, such as a contactless
15 or hybrid or label chip card, which device is obtained
by implementing the method of the invention. It is
distinguished in that it includes an antenna formed by
screen-printing on the non-apparent back of a

decorative sheet.
&2 20 According to a characteristic, the antenna includes

turns of unequal widths between its connection ends.
This makes it possible to increase the
condﬁétibility of a conductive ink or to compensate for
its insufficient conductibility without giving rise to
25 additional drawbacks, in particular due to drying.

Other <characteristics and advantages of the
invention appear from the following description given
by way of non-limiting example, and with reference to

the accompanying drawings, in which:



10 mat that 1is made of a plastics material, a treated meshed

mat, e.g. made of stainless steel, or else belts of plastics tape.
The invention al so provides an el ectronic device having a chi p and/ or
an antenna, such as a contactless 15 or hybrid or |abel chip card, which
device is obtained by inplenenting the nethod of the invention. It
IS di stinguished in that it includés an antenna fornmed by
screen-printing on the non- apparent back of a decorative
sheet. 20 According to a characteristic, the antenna includes

turns of unequal w gibsRetivees iyt %éx@l’&%@“@é‘:@’&? view. of a ;th
makes it possible™ to i ncrease conductibility o
conductive inkype tod chipecsatie for |ts insufficient conductibility
W thout giving rise to 25  additional drawbacks, in particular due to
dryi ng. FégHEr ehaPagterrisicak %ﬁﬂf%aﬁteafg% 8f chip card

i nvention appegy’ %P%h%@%nEO||O P descrlptlon gi ven by way of
non-limting exanple th reraféhce to t he acconpanyi ng

drawi ngs,s in which: Figures 3 and 4 respectively show the front 8nd
Figure 1 is a vertical section view of a known type of chip card;
Figure 2 is aﬂl’@rtbeak st Borbadeewsbéen dlifjprearthe screen- pm‘hnthagpresent
i nvention; Figures 3 and 4 respectively show the front and

the back of aQQﬁﬁ?%ﬁﬁkt before the screen-printing
Figure 5 shows the front of the base sheet after

' o the screen-printing operation; and
| 10 Figure 6 is a view in profile corresponding to
Figure 5.
Figure 1 shows a chip card of the "contactless" or
"hybrid" type including a planar antenna constituting a
contactless interface. It essentially comprises a
15 substrate 10 such as a layer of insulating material, in
which a chip or a module 12 is embedded, said chip or
module being connected to an antenna 14 which is formed
on an intermediate backing sheet 16. The resulting
assembly is protected by two thermoplastics protective
& 20 outer sheets 18 and 18'. Where applicable, a
transparent protective film can cover the outer sheets.
_The thickness of the substrate 10 with the chip or
module 12 is, for example, about 400 wmicrons, the
thickness of the protective outer sheets 18 and 18' is
25 about 200 microns, and the thickness of the
intermediate sheet 16 with the antenna 14 is about 130
microns. The maximum thickness of the assembly is
800 microns, in compliance with the relevant ISO

Standard.



operati on; Figure 5 shows the front of the base sheet after

the screen-printing operation; and 10 Figure 6 is a viewin
profile corresponding to Fi gure 5. Figure 1 shows
a chi'p card of the "contactless” or "hybrid" type including a

pl anar antenna constituting a contactless interface. It
essentially conprises a 15 substfate 10 such as a | ayer of
insulating material, in which a chip or a nodule 12 is enbedded,
said chip or nodul e bei ng connected to an antenna 14 which is
formed ONpagy, -0t 8r iedLake RagkhR9:3a8el1 d&etion NEid@SULLE NG

assenbly is protected by two thernoplastiCs protective 20 outer sheet s
18 and 18'. it Wiesws appl chapl ecarda accordingtr &wspartent presective
filmcan cover the outer sheets. The t hickness of the
substrate 10 WWRNRtASNehi p Af can be safggul Ehe2 FRIP f GRxEkaRpl etPRbout

18 is 25 saiion sggb iREERERe s HISBERMETH LR Es SO Sop A
i nternedipte sheef 162W bhat 90@@é€w@ drfedtss altowndl3e: . mi crons.

The maxi num t hi ckness of t assenbly is 800 mcrons, in
conpliance with theAlcebedang ItSO the inverStimmdarfhe antenna 14 is

9 I t udi nal t t
%, anono o onifpnik b sk SR ARLTIE SEUUD Mt
can be seen, g{Ne £higho.Capd of the

N This makes it possible firstly to achieve a saving
| 10 in thickness of about 150 microns. It is thus possible
toc manufacture chip cards of thickness lower than
800 microns if it is so desired.
Furthermore, there 1is one less sheet to be
indexed, which saves material and time and thus reduces
15 cost.

In contactless chip cards, this makes it possible
to omit the operation of depositing material- over both
faces of the intermediate sheet, or of drilling through
the intermediate sheet to enable the resin to flow

N 20 therethrough. As a result, a considerable saving in
cycle time is obtained.

By means of the invention, it 1s possible to
reduce the thickness of the card at the chip or at the
module for a contactless card. Since the interface

25 between the chip or the module and the antenna is
further from the center of the chip card, then, for an
equal chip or module thickness, the thickness of the

card in the chip or module zone is controlled better.



invention also includes a substrate 10 with its chip or 5 nodul e 12,

and protective sheets 18 and 18'. According to the invention,
the antenna 14 is formed on the inside face of one of the
protective sheets 18 or 18'. This makes it
possible firstly to achi eve a saving 10 in thickness of about 150
mcrons. It is thus possible ti1@ manuf acture chip cards of

t hi ckness | ower than 800 microns if it is so desired.
Furthernore, there is one |l ess sheet to be i ndexed, which saves

material and tinme and thus reduces 15 cost I n
cont act | ess cﬁppgﬁékﬁfJg Vs%ﬂﬁkquq fﬁ@%?b?g the card axe ofprthes
operation of @eR9SitkbRUtABL BLbBL-OMRE AAldY sheets., faces of the

i nternedi ate sheet, or of drilling through the internedi ate sheet
to enabl e the resinThe fihgent20n alsermékesugh. podsille esol tise a@hips
consi der abl e saving | cycle tipe is obtajned. By
neans of theqrnvé%‘#”gﬁis ithali s $sssiphckey  and  theggfere i hef®hi ckness

f th d hi tt f tl d.
o he £ S e P oot iy e MRS Apsiact] cag oo

Since the interta bet ween o and The
antenna is rbacklapbihgheropepgtihe canier hehesehi peeasd, tbhepe for an

equal chip or nodul e thickness, the thickness of the card in the
chi p or nodul @exéeames, cengr obY el beingy .
10 In parti ar, . the.hard spots of the card..are further
away fromthe prote %P%gthtE%esﬁgg?%Flgn flakes 1€ possiBle {8 &d8ka
o printing defects when the protective sheet is not pre-
10 printed, but rather is delivered blank and printed

after the card has been manufactured.

Advantageously, as shown in Figures 3 to 6, a
plurality of (e.g. three) antenna backing sheets aré
formed simultaneously on a thermoplastics base sheet

15 20. On its outer face 22, the base sheet has three
logos 24 pre-printed on it, and, on its inside face 26,
three antennas 28 are formed by screen printing.

This base sheet is then cut up to ob;ain three
protective antenna backing sheets. This makes it

N 20 possible to  reduce the manufacturing cost, in
particular by omitting the operations of putting pre-
printed protective sheets in place.

The chip card of the present invention may be
manufactured as follows:

25 Three logos 24 are printed on the rear face of the
thermoplastics base sheet 20. The resulting printing
may optionally be protected by rolling a protective

layer or "overlay" or by applying a varnish.



The invention al so nakes it possible to use chips or nodul es

that are thicker, and therefore, for 5 exanpl e, to om t

t he t ht ckness-reduci ng or "backl appi ng" operation that

ot herim se needs to be performed, e.g. by mlling.

Finally, the invention makes it possible to avoid printing

def ects when the protective sheet is notlpre- 10 printed, but

rather is delivered blank and printed after the card has been
manuf act ur ed. Advant ageously, as shown in Figures 3 to 6, a

lurality of (e.qg. t gran L e €4 f Qr.ed
p y (e. 9. N a1 13Nt enanbagki gﬁggf éér&%S(l'SO.cargﬁ g%gﬁbuter

si mul taneously on a thernopl astics base
face 22, the base ptigetirdtHs thmeeeto be manhibgosudl prechrd ntied tamli t,

and, on its inside face 26, . three antennas 28 are formed by
screen printirfgferation is omittedynjs pase sheet is then cut up to obtain

t hree [N(nfﬁgi\q%en%g%eggg t?gﬁkkggmeéheets. This makes it 20
possi bl e to redice the manufactari ng cost, in

particul as by om ttimgdfEnepeiat tiggsinteptiiénhNgafl @lectronic deffiidet ed
protective sheets in place. The chip card of the present
i nvention may Baving a chimnuEndtan ediras ddlangas: and 2Buch  as  Bhree

0905 28 are PLULE OA e ROLCECE.ON MR caip coralNRLITRLARL] 20 Dase

rolling a prot@&td¥five sheet ha¥€hgOlhan OYSFdBht ObubyidPPEYLBY @gvar ni sh.

. 18') and at least one interface comprising an antenna

et 10 (14, 28) is manufactured by implementing a method that
includes the following essential step.

In this step, the antenna is formed on that face
of the decorative sheet which is opposite the apparenﬁ
outer face by screen-printing using a conductive ink.

15 It is thus possible to obtain a base elementary
device constituted by a decorative sheet or a sheet
suitable for receiving printing and including at least
one antenna. Other conductor elements may be formed in
the same manner. Electronic elements, in particular a

W7 20 chip or a chip module may be subsequently. connected
and/or coated.

_The method may further inclu&e a step in which at
least one layer of insulating material is disposed on
said opposite face so as to cover the antenna at least

25 in part. As a result, an electronic device, in
particular of the <chip «card type, is obtained.
Additional protective films may also be added.

The layer of insulating material may be formed in

various manners, and in particular by hot-rolling or



Natuhally,

to be manufactured, this initial
The antennas are then fornmed. 5
el ectroni c device

i f

"bl ank” chip cards (i.e. cards with no printing) are

operation is omtted.

According to the invention, an
having a chip and/or an antenna, and such as a

contactless or hybrid or |abel chip card, including a decorative
sheet having an apparent outside face (1® 18') and at | east one
interface conprising an antenna 10 (14, 28) is manufactured by

i npl ementing a nethod that i ncludes the follow ng essential step.
In this step, t .S hat_:f ac

decorative Shégﬁﬁaﬁggﬁﬁﬁg opﬁ%é%%%pt e%%£§§a§“§%1d OPPOSIt?erégace by
screen-printing usijRgtd opordualhyeot éputterikiy. It is thus p055|ble

to obtain a base elenentary
sheet or a sheet

| east

nodul e

be

QOYRIH] e £HOoyREhedhe layer O§HQE%hlﬁgah§dmaterlal

The met hod may further Include a step in which a | east one

of insul ating imatfrmad.i s dlsposed on

cover the antenna at | east

devi ce, I fhis case tB%r??%ﬁ#%ﬁ1°Qﬂ:‘§fﬁ@e 8ﬁFﬁnn@aF8n Pﬁpe i's

el ectronic
obt ai ned.

The | ayer of |nsJTat|ng materi a

s YR | 0nAly Otﬁgt'¥ gsbich s g”a$n3|§ﬂx§§n@dQ§g by

an%;;n parti cuhdhiNihptan @lddeg .or

10

15

&g 20

25

The decorative sheet is made of a polymer
wmaterial, but it may optionally be formed on any other
degradable or deformable material, such as a sheet of
paper.

In an implementation of the method, the pre-
printed sheet is placed on the table of a screen-
printing machine, e.g. of the MPM type, with its
printed face against the table. In order to avoid
scratches from forming on the printed back, the table
igs treated to soften the surface of the table by
removing any roughness. For example, the table may be
subjected to anodization treatment or it may be coated
with_?eflon.

In addition, the table of the .screen-printing
machine is provided with fast indexing studs which
limit the sliding of the sheet on the surface of the
table.

During the screen-printing cycle, the conductive

ink is transferred from the surface of the screen to

evice constituted by a decorative
The 1nte§ﬁasabbenSb1tué@@|angtpleﬁstngnanantﬂnnadung at

e antenna. O her_, conduct or ment s be for d in
Lol o0 shEg,

the same manneﬁnd P LRI FRAeREs SRS °T &i b 6P a chip

| ayer

sald opp05|te face so as to

OI’I'TE varl ous manners,



12 . cold-rolling a second sheet onto said opposite face or

by injection-nolding or sputtering. The interface
constituted by at | east one antenna and/ or contacts nay be
connetted to a chip or a chip 5 nodul e before or after the |ayer of
i nsul ating materi al is forned. In this case the
connections of the antenna can be 13 accessible either by
reserving an access or by machi ni ng an access. 10 .
The decorative sheet is made of a polyner material, but it

may optional | yihe geégggtt:ﬁg? a%e%tthe{rbaé:gre' pategLAdag! etl% n%@%gkgg?l €

material, such as
i npl ement ati ore @f. tihe aretshRdretrhepprel pattdn adrdmhed irshegirel .pl aced

on the table of a_ screen- | printing nmachine, e.g. of the MPM
type, with its Duringri hhéd faesigdmistinge sbage. Lon noptdennt o
avoi d SCr.

ltchestfr.omforrrin .t he grigteg back, the.table
is treated to Sott %r?'t he" sdff dace < e?’ﬁi%%t at? e By T2 SFEROVPRGEADS
roughnesss  Fja.exame thect abhe man b\%ﬂ hvariouss@i@é?ﬁ@éﬂ e a%@inzati on

treatnment or it may be coated _ Tef | on. I

addi tion, the dudlligyofoft tbhesceesahtpr i abdnguch as: machi ne is provided

wi th fast indexing studs which 25 limt the s idin% of the sheet on
the surface of the the absenceg,gfe contact between Pi AGTERB and the
screen-prirni:ykégggé%vélghégquuctive ink is transferred fromthe
surface of thé screen to

R the speed of screen-printing;
| 10 the pressure éf screen-printing;

the nature and the configuration of the printing
screen; and

the nature and the geometry of the squeegees of
the screen-printing machine, e.g. by using squeegees

15 made of polyurethane.

The dimensions of the printing screen, e.g. a
canvas printing screen, determine the number of
antennas ﬁhat can be formed on the same base sheet 20.

After the screen-printing step, the resulting

& 20 asgembly comprising the sheet and the liquid ink is
extracted from the screen-printing machine, and it is
transferred to a drying oven, such as aﬁ oven known by
the trade name "OPTIMA".

On being heated in the oven, the solvent contained
25 in the conductive ink evaporates and the antenna takes
up a solid shape made up of conductive particles and of

a binder. The drying parameters that can influence the

result are:

the temperature of the varxious zones of the oven;



13 . the protective sheet in the pattern of the antenna, e.g. in
a."square" spiral pattern as shown in Figure 5. During this
screen-printing stage, for optinum results, it is recommended to
control screen-printing 5 paraneters that can act to various

extents on the quality of the results, and such as: t he
absence of contact between the screen arikthe protective sheet;

t he speed of screen-printing; 10 the pressure of screen-printing;
the nature and the configuration of the printing screen; and

the nature and the ggamgiyyngfrihe; squeegees of t he screen-printing
machi ne, e.g. by using squeegees 15 made of pol yurethane. The
di rensi ons of the pthetifdigwsofeenir enrg.ofa nitroganvasjeqraeditimge sbeeen,
determne the nunber of antennas that can be fornmed on the sane
base sheet 20°VeR. After the screen-printing step, the resulting

20 assenbly conpringin h e.{lquid j i's Xiyacted
fromthe screen-priEﬁ%ngehggﬁﬁﬁgsigﬁggiégiEﬁé ghﬁ%¢é#§fe??e%h?§ é£8¥ying
oven, sugh asadl avgre KBBEN dR¥ired gritpeirtade NAMcUEPTddMrming the On
being heated in the oven, the solvent contained 25 in the conductive ink
evapor at es an®rafeciivennghegkeson dryipga séepeandtapenmatbeupabpve

conductive particles and of a hinder. The gryin ar anet.ers gat can
i nfluence the®P3*3MSFES0It ar epeforma%lon THe t ﬁperlg]t C:ee{%‘iof The % Fi ous

zones of the @iberature being too high, or the ink contracting too

- much.

10 The meshed mat of the oven is isolated from the
protective sheet by a plastics protective plate
inserted into the oven at the same time as the
protective sheets. The protective plate protects ﬁhé
printed face of the protective sheet from being

15 scratched.

To form this protection, it is also possible to
equip the oven with a meshed mat made of a plastics
material or that it is treated, or else with belts of
plastics tape.

s 20 Manufacturing then continues in known manner so as
to manufacture a contactless or hybrid card. A solid
conneFtion is formed between the chip or module 12 aﬁd
the antenna 14 without deforming or damaging the
printed face of the protective sheet.

25 The final operation is that of assembling the chip
caxrd by cold rolling or hot rolling or by injection
molding under conditions that do not cause the outline

of the antenna to show through on the printed face of



14 . the drying tinme; and the flow of air or

of nitrogen injected into the oven. The

reproduci bility of the antennas, so that they 5 all have the desired
properties w thout deformng the protective sheet on drying,
depends on the above par anet ers. Def ormati on can be induced
by the tenperature being too high, or the ink contracting too
much. 10 The meshed mat of the oven is isolated fromthe
protective sheet by a plastics protective plate inserted into the

oven at the s t] ot ive sheets..,.The_protective
plate protects tﬁebgstééti@gprslhﬁtegd alca(’%1 ok?g%]"éespr Bt é"@tsil\})eleshgg?ef Pdm bei ng
15 scratchedthe final card. To formthis protection, it is also possible
to equi p the oven with a nmeshed mat nmade of a plastics

material or that it Good ré&gsedtseor 6ree wfh wedulntgfons, have pbeshi cs
tape. 20 Manuf act.uri ng, t he ont,i nues i n known nmanper, so as

to manuf act ureo%tacldmicf”llgés g]F‘e hy%?]lﬁt?w&ﬁgd. CpeRaL YR ¢ conditionsgoRRect i on
i s formeds bet g d& IR @ BRdEES, 18r38Fen of paped 1€ antenna 14 without
def orm ng or damagi ng the printed face of" the protective sheet.
25 The fi ndinkopereféenences DiBaR8ofomsEenbl i swld hdychiywpont de card
by cold rolling or hot rolling or by injection nmol di ng under

condi tions that®"d* 4ot cause the outline of the antenna to show

through on the printed staGe ik -qrying temperature: about 150°C;

N oven temperature: from 50°C to 80°C; and
10 drying time: 3 minutes to 10 minutes.

The method is particularly advantageous on sheets
of thickness less than 600 um. Good results have been
obtained on very thin polymer films of thickness lyin§
in the range approximately 100 gm to 15 pm.

15 For PC or PET film or sheets, the oven temperature
may lie in the range 120°C to 130°C.

In ordef to ensure that a zone of the card is
reserved for —embossing while also retaining the
performance of the antenna, which performance is

(N 20 related to its conductivity, the electrical or
electronic device of . the invention includes turns of
unequgl widths, between its connection ends.

Good results have been obtained with a width ratio
between the widest turns and the narrowest turns that

25 varies in the range two to five, the narrow value being
equal to about 0.5 mm.

Thus, it has been possible, for example, to obtain

a chip card provided with an antenna having four turns

extending along its lateral edges. It has a narrow



the protective sheet which becones a visible face of the fina

card. Good results, free of undul ations, have been
obtained with the foll owi ng operating conditions on 5 sheets of PVC
or of "ABS, or even of paper: i nk: reference D5028 or E520
sol d by Dupont de Nenour s; opti mum i nk-dryi ng

t enperature: about 150[err]C, 16 oven tenperature: from
50[err]C to 80[err]C, and 10 drying time: 3 mnutes to 10

m nut es. The nethod is particularly advantageous on sheets
of thickness |zsse than 6RO aetéhma etbosiiesutd Sshave fReRNthe bottom
obtained on very thin polymer_ filnms of thickness |ying in the

range approxi fies ol oohe g3 qdn tigr Mhi@y rdane fourlBurns of apoutPC.dr PET
filmor sheets, the oven temper

l.ie in _the_ran
120[err]C to B[ T een-prin el ® the ﬁ?ﬁﬁqﬁgr%% 1B88s G &ALt W %fgne of
the card is of 4 mm kESehvgdiehal. e'T‘PP%%n'&Qas‘ﬁh' 48 ong) %%he&ete@g@sng the

performance of the antenna, which performance is 20 rel at ed its
conductivdty, oft hbe aHmttrinalpartdrular the oppesntenlecigéewmet@xfe t he
i nvention inclugdes turns_of nequal wi dths, between its

connection en 1jacent edge, the gagd |2 cREBHRRI Rediiitth a
wi dth ratio abou® VEafn ! Nepdl fgslad il ey A 4 hmg%r%e%t oflif5Rs that

25 varies in the range two to five, e nar row val ue
equal to aboutt¥i® Iawel. Thus it has been p055|ble for
exanpl e, to obtain a chip card prOV|ded wi th an antenna having

f opr, turns Thebg mfﬁ@ua]a@ﬁsm pgd| ghapa| okdgrs antqnna farghest r ow

10 makes it possible to increase the conductibility of a
conductive ink or to compensate for its insufficient
conductibility, especially when it is partially dried.
The effectiveness of the radio communications is not
affected by this, :since an antenna range equal to 8 mm

15 is obtained.



16 . zone for the antenna extending to 5 nmfromthe bottom edge

of the card, in mhich zone four turns of about 0.4 nm ar e

screen- pri nt ed—the—antenna having a total w dth of 4 mMmat this

level® In contrr edges 5 of the card, in particular the

opposite edge ‘!H“Iﬂ'g[" llﬁ TE ent edge, the card has turns each having a
wi dt h e antennat’having a width of 8 nm at

thls | evel . This configuration and shape of the antenna further

10 makes it possible to increase the conductibility of a conductive

ink or to conpensate for its insuffici@@rms conductibility, especially

when it is partially dried. The effectiveness of the radio

comuni cations is not affected by this, since an antenna range equal

to 8 mm 15 S obtalned
CLAI VB . A method of manufacturing an electronic device -

having a chip and/or an antenna, such as a contactless
5 or hybrid or label chip card, said electrohic device
including at least one decorative sheet having an
apparent outside face (18, 18'), and at least one
interface comprising an antenna (14, 28), said method
including the following step, in which the antenna is
10 formeé on that face of the decorative sheet which is
opposite its apparent outer face by screen-printing
uging a conductive ink, said method being characterized
in that the sheet {18, 18', 20) is provided with preQ
printed graphics and/or with a transparent protective
15 film on its apparent outside face.

2. A method of manufacturing an electronic device
having a chip and/or an antenna, such as a contactless
or hybrid or label chip card, said electronic device
including at least one decorative sheet having an

%W 20 apparent outer face (18, 18'), and at least one
interface comprising an antenna (14, 28), said method
including the following step, in which the antenna is
formed on that face of the decorative sheet which is
opposite 1its apparent outer face by screen-printing

25 using a conductive ink, said method being characterized
in that, in order to form said decorative sheet: i

a fine backing sheet is provided that is made of a

material having a softening or degradation femperature

that is lower than an optimum ink-drying temperature;



1. A nethod of manufacturing an el ectronic device having a chip
and/or an antenngL_§ugh_as_a_conLaetIess 5 or hybrid or |abel chip
satd el ectroni c devic cluding at | east one decorative

ard,
sheet havi ng an H“muulna |ﬁ Lout5|de face (18, 18'), and at
| east one i sing an antenna (14, 28), said nethod
i ncl udi ng the follomﬁng step In which t¥® antenna is 10 formed on

that face of the decorative sheet which is opposite its apparent
outer face by screen-printing usi ng a conductive ink, said nethod

bei ng characterizeda conductivel 1#R! i{depsbeehed 18hak8 nad0)y | SepPLPVi ded
wth pre- printed graphics and/or wwth a transparent protective

15 filmon pegtasper emntmtt5|ljseuigacen the range app2oxmateilhods o

rranufacturlngt §£ ct,ronic dg having a chip and/or an
antenna, such “&s ontact | &9 ymes matrixy af¢pd dSB%V?’a"bel s#idp &Bkd, said

el ectronic deiG®her havin nclggén%r%gﬁkgga&ngge 85?eas®ve a@&gﬁghaV|ng

an 20 apparent outer

interface conmeh@bmgtameanaﬁﬂna (14, 28), said nethod i ncl udi ng

the follow ng step, iin which the antenna is formed on that face

of the decorative sREEEXwSCERensprinting sghfodinke ante apphd chackimer face

by screen-pringi onduct i k, said t hod_bein
characterlzed%%egg tgé'njﬁia?g qﬁgﬁggepafﬁ%ﬁhe §§:dadg§8W8?F95u§%eet:
a fine backi ngcseethhs BaO¥I gp€ikhatatpinPdenferditure of theMBhRII al
havi ng a softening or degradation tenperature that is | ower than

an gptlnunllnk dryi Ag fempehedurecording to claim 2, characterized in
18 10 that the sheet (18, 18', 20) is provided with pre-
printed graphics and/or with a transparent protective
film on its apparent outer face.
4. A method according to claim 1, characterized in
that, in order to:form said antenna on said decorative
15 sheet;
a fine backing sheet is provided that is made of a
- material having a softening or degradation temperature
that is lower than an optimum ink-drying temperature;
a conductive ink is provided that has a metal
& 20 particle content lying in the range approximately 60%
to 95% in a polymer matrix and a solvent, said ink
further having a predetermined optimum drying
temperature; and
after screen-printing said ink onto said backing
25 sheet, the ink is dried partially at a temperature
lower than said optimum drying temperature of the ink.
5. A method according to any one of claims 1 to 4,

characterized in that it further includes a step in

which at least one layer of insulating material 1is



a conductive ink is provi ;Iegt/hat/has a net al particle content |ying
in the range app[/oxj,rxatet 0% to 95%in a polynmer matrix and a
solvent, -said ink I’“\\ “‘aw ng a pr edet er mi ned opti mum

drying 5 terrper after screen-printing said ink
onto sai d backi ng , s et", the ink is dried partially at a tenperature

| ower than said optinmum drying tenperatute of the ink. 3. A
nmet hod according to claim2, characterized in 10 that the sheet (18,
18 20) is provided with pre- printed graphics and/or with a
transparent prapt I a eng, outer, f ace,

4. A nethod ac%oﬁér?g@t (gmclsa?jn%!1 rgp%%srlta:%t e??%drgo 45 (gthc:(txferl ntgﬁder to
form sai d ant enrzernom sdi degecodiat puet. 15 sheet a fine

backi ng sheet is provided that is made of mat eri al having a

softening or degraddti &n™e&RpEr aea@edlng tot#i'a}f qne [afvsr amen Laoopti mum
I nk-dryi ng term;ra{ d{Ier Zedh T JEhaE | @h%ﬁ ygt e ok b s tﬁ-g{qg?" g%d Lhat has a

met a! 20 part cont ent ange apprOX| to
95% in a pol ynes rﬁiixﬁrle?ﬁ arbg anhselyenlingsabd idKld-roll i t fAer see%wdng a
pr edet er m ned opti num rying tenperature; and after
screen-printi righesdid qubYonmegandnbaekdnggw smhdetring.he ink is dried

partially at a tenperatu r than said op m.dryin
tenperature of therm7 % e€hod accor%e et Qabec&%i G &ngooﬁe of
claims 1 to 4:characté¥1%re%ct 8 Z&ghaiN thatcdntnefdt[ Uﬁer ilsncludes 1 (fLap i n
which at |east one layer of insulating materi al

s between the interface and a chlp or a chip wmodule

10 before the layer of insulating material is formed.

8. A method according to any one of claims 1 to 6,
characterized in that a connection is established
between the interface and a chip or a chip module after
the layer of imsulating material is formed, the antenna

15 connections bheing accessible. !

9. A method according to any preceding c¢laim,
characterized in that the decorative sheet is made of a
polymer material.

10. A method according to any preceding claim,

W 20 characterized in that the ink includes silver particles
at a content lying in the range 70% to 85%.

_11. A method according to any preceding claim,
characterized in that said sheet has a thickness of
less than 600 um.

25 12. A method according to any preceding claim,
characterized in that said sheet has a thickness lying

in the range 15 um to 100 um.



19 di sposed on said opposite face so as to cover the

antenna at least in part.——— 6. A nethod according to any one
of clains:1 to 5, terlzed in that the |layer of insulating
mat eri al HHI"I lﬂ wmj hot-rol ling or cold-rolling a second
sheet, or by |nj ectd on- no sputter ng. 7. A net hod
accordlng to any one of clains 1 to 5, characterized in that a
connection is established between the interface and a chip or a
chi p nodul e 10 before the layer of insulating material is formed.
8. A nmethod accordi 3§ .t A amptbnd ofcedraiing ltéoafy preceding chanagterized
in that a connection is establlshed between the interface and a
chip or a chi r?%r?(?@tﬂ r&fzte r in that thpe duxjleg dfemppsiAtamenglsraeanpdl is

formed, the anten 2)% connecti ons bei ng accessi bl e.
9. A nethod accor ng to any precedi ng claim characterized in

that the decorativeigheet wethBde cckding to angolp(f@éedm{gerb%lm
10. A method according to any preceding claim 2 characteri zed in that

the ink ifncl ugdmrsdtesizedr tin| tkat the decozetaveosheet |is nupder bfie range
70% to 85% 11. A nmethod according to any preceding claim
characteri zed B%%%at sai d sheet has a thickness of | ess than 600

o0 i 23" n cnd o R R EEENEARRREE Tt1 GogrVp ussptlg s
characterized in that a screen-printing machlne is used
that includes a table which has undergone surface-

b 10 smoothing treatment, such as anodization or coating
with Teflon.

16. A method according to any preceding claim,
characterized in that said backing sheet is dried in an
oven praovided with a meshed mat, and in that a

is protective plate i1s simultaneously inserted between
gaid meshed mat and the screen-printed backing sheet
{20} .

17. A method according to claim 15, characterized

in that the meshed mat is made of a plastics material
& 20 or of stainless steel.

18. A method according to claim 16 oxr 17,
characterized in that the-drying oven is provided with
belts-of plastics tape. ‘

19. A method according to any preceding claim,

25 characterized in that a plurality of antennas are
formed simultaneously on a decorative base sheet, and

in that said sheet is then cut up to obtain a plurality

of decorative sheets.



in the range 15 [err]mto_100 [err]m
20

. -, 13. A net hod according to any preceding claim
corerric 2 DMIRMEMIINAA°corcins 1S S8y cceai g et

characterized in‘that the' décofative sheet is made of paper .

15. A nethod according to any preceding Zl ai m characterized in that a
screen-printing nmachine is used that includes a table which has

under gone surface- 10 snoothing treatnment, such as anodization or
coating with Zéfl 8n. electronic deifceAhastimgd sacstoigli agd for aay
precedi ng cl aim characterized in that sai ﬂqbac,ki ng sheet_is dried in
an oven 3PEEBed SHCEH 38 o SHIH aft e ShPH Paid 0T 15abelr ghébt i ve

plate is siphianegusly Jopgide b ' mag,.and the
screen-printed backing s%geet e q(QZO)S?)%EHed by %?{Ffieﬁr‘g?ggd g%%or di ng
to claiml15, aeahacd eccaeding tol any hetedddimesiliedmmt i s nmade of a
plastics material 20 or of stainless steel. ) 18. A net hod
accordi n® to clai m 26-om 7electronihdevies i 2EAOFRIRHAC Hel&iyi AB, oven i s
provided with l, of, pl asti.cs pe. : A et hod
according to é:rl]l?rgf:é:%g&%%a clrrgi %%aJZ—S tﬁ%hgarné:c Cer z:é%dhll%gst ﬁé]tr}%sa of

plurality of un@Rfu@NNagdtBkebetweeh Of FRd-SrrBUtRRL @Y. on a decorative

base sheet, and in that said sheet is then cut up to obtain a

plurality of déor &N veletieeensic device according to claim 21,

characterized 1in that the width ratio between the

b 10 widest turns and the narrowest turns wvaries over the
range two to five.

ABSTRACT

The present invention zrelates to a method of

15 manufacturing an electronic device having a chip and/or

an antenna, such as a contactless or hybrid or label

chip card, saild electronic device including at least

one decorative sheet having an apparent outer face (18,

18'), and at least one interface comprising an antenna

N 20 {14, 28), said method including the following step, in

which the antenna is formed on that face of the
decorative sheet which is opposite its apparent outer
face _by screen-printing using a conductive ink. The
invention also relates to the resulting electronic

25 device.



21 20. An electronic device having a chip and/or an

antenna, such as a contactless or hybrid or |abel chip card, which
device is obtained by inplenenting the nmet hod according to any
precéding claim 5 21. An electronic device according to claim 20,
characterized in that the antenna incluges turns of unequal w dths
between its connection ends. “22. An el ectronic device according
to claim 21, characterized in that the width ratio between the 10

wi dest turns and the narrowest turns varies over the range two to

five. 20. An electyprg s derR e (hgving a chip anferprasent
invention relates to a

thod of 15  manufactuting.an el ectrani ¢ device
havi ng a chi papa%ed?r‘bﬁ" SUCT a1 afit Sﬁﬁté?cggiﬁfsagra gg’%t’"gcﬂreg?%fﬁ HybrR d or
| abel ChH 3 Caluhichl e®h 86t D8I GriQMIR | B%' UghPOe@bnt 88§t the  ONE
decorative sheet having an apparent outer face (18, . 18')7 and at

| east one i ntretflask aomprdisiongoarngnpeacad20g clédd, 28), said net hod
i ncluding the foll ow ng, ste i whi ch the aqg?nna is formed on that

, In )
face of fhe qé%bTaﬁ?v€R§ﬁE€Pnﬁﬁi@EW%?%nﬁﬁﬁﬁﬁ 19 stapparet Bt er
face by Screeéhﬂéél{%xf@zé@' R atl?aﬂf'd;?e' Vgnt&lfna i udes LOYRRLIGPH also
relates to the resulting electronic evi ce.
unegual widths between its connection ends.
22. An electrecnic device according to claim 21,
characterized in that the width zratio between the
10 widest turns and the narrowest turns wvaries over the

range two to five.

ABSTRACT

The present invention relates to a method of

i5 manufacturing an electronic device having a chip and/or
an antenna, such as a contactless or hybrid or label

chip card, said electronic device including at least

one decorative sheet having an apparent outer face (18,

18'), and at least one interface comprising an antenna

20 (14, 28), said method including the following step, in
which the antenna is formed on that face of the
decorative sheet which 1is opposite its apparent outer

face —by screen-printing using a conductive ink. The
invention also relates to the resulting electronic

25 device.



