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A MB'l'HOD O~ KANUPAC'l'URING A CONTACTLBSS SMAR.~ 

CARD 

P.3/16 

-The tnvention relates to the manufacture of smart 
s cards, ~nd more particularly cards capable of operating 

without contact by means of an antenna integrated into 
tne card. Thie term "contactless card" will refer on 
the or.i.e hand to oa+dlil which can communicate with the 

out~ide only by means of the antenna, and also and in 
10 particula+ mixed caras which can communicate with the 

out~ide either by means of the antenna or by means of 
conventional standardised cont~cts. 

S~ch cards -re iptended to perform various 
operations, such as, for ex.ample, banking operations, 

15 telephone communications, identification operations, 
de~iting operations or recharging units of account, and 

all kinds of operations which oan take place either by 

inserting the oard into a readeJ: or at a distance by 

electromagnetic coupling (in principle of the inducti'Ve 
20 type) between a ti-ansmission/reception terminal and a 

oard placed in the area of action of this terminal .. 

Contactless cards must preferably have 
stan~a+dised dimensions identical to those of 
conventional smart cards provided with contacts. This 

25 is · obviously part.tcula:rly essential for mixed cards, 

, .. :.i1h. 
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and ·is desirable for cards opera.ting solely without 

oontaoti:i. 

The usual .:itandard ISO 7810 defines a card 8.5 mm 

long, 54 mm wide and 0.76 mm thick. The contacts fit 

5 fll.Jsh at well defined posieions on the surface of the 

card. 

These stand~rd13 impose severe constraints in 

manut~o~ure. The very slight thickness of the.card is 

in pa~t-icular a major constraint, apd more severe still 

10 · for contact less c::~rds than for cards simply provided 

with contacts, sinoe it is necessary to provide for the 

inoor~oration of an antenna in the card. 
The technical p%oblems which are posed are 

problems of positioning the antenna with respect to the 

15 o~rd, since the antenna occupies almost "the entire 

su~faee of the card, problems of positioning the 

integrated circuit module (comprising the chip and "its 

contacts) which provides the electronic functioning of 

the card, and proplems of precision and. reliability of 

20 the connection between the module and the antenna; 

finally, oonstrq.ints of mechanical behaviouri:r, 

reliability and manufacturing cost must be taken into 
aocount. 

'l'he aim of the invention is to propose a 

· 25 tn2'nufacturip.g method which as far as possible reso~~es 

the various con$trai.nta of si2ing, manufac~uring 

precision, mechanical behaviour and more generally 

rel~ability, cost and efficiency of manufacture of the 
card. 

.. . ~r. 
.. . ............... . i·· '-.; ..... ···~· ... 
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For this purpose, according to the inve:p.tion, a 

~ethoq of manutacturing a smart card including the 

following steps is proposed: 

i:\SSeltlbling sheets of plastic material placed 

one op. top of the other, enclosing in the_ 

superimposition ~ antenna having two conductive access 

areas; 

opening up a cavity · in a top face . of the 

assembly, and revealing the conductive access areas at 

10 tpe time of this opep.ing; 

- bonding an eleetronic module in the cavity, the 

module hai.ving, on its bottom f·ace, turneci towards the 

in$icie of tlle cav:j. ty, conductive surfaces coming into 

electrical contact with the conductive access ~reas of 

15 the antenna. 

Tl+e conductive access areas of the antenna will 

preferably consist of the ends, covered with conductive 

glue, of an antenna conductor. This conductive glue 

will in ~rinoiple be deposited after opening the 

20 cavity, ·but it could also be deposited between two 

phases of a rolling carried out in several passes. 

Prefera.J:>ly, tbe asseRIPlY. of sheets includes a 

~heet provided with perforations. coming above the en4s 

of the antenna, the perforations l:leing revealed when 

25 the ca.vity is opened up and the conductive glue being 

Qeposited in these perforations. 

As will be seen, . the electronic module can· be of 

a e;i.ngle-face or double-face type and, in the latter 

case, provision can advantageously be made for this to 

30 be a clou:Pl.e-face circuit without a contact via between 

·.: .... ,,_ ........ ; .. 
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the two faces, with wires welded between che chip and 

the condu~tors of the two faces. Whatever the de~ign 

of the module, provision is preferably made for. the 

cavity to define a housing in the shape of the module, 

5 so that conductors of the module are flush with the top 

surface of the card and thus constitute the access 

contacts to the smart card. 

The antenna conducto:r is preferably a c9nductor 

printed-on an insulating sheet, but it can also consist 

10· of a coiled wire enclosed in the assembly of ~heets of 

plastic mate~ial. 

Othe+ characteristics and advantages of the 

invention will emerge from a :reading of the following 

deta~led descript~on given with reference to the 

15 accompanying drawings, in which: 

Figures l to 5 depict the successive operations 

of the method according to the invention in one 

.embodiine:o.t; 

- :Figu:re 6 depicts the constitution of a double-

20 face electronic mo4i.ile without conductive vias between 

the two faces; 

- Figures 7 to 9 depict _the method according to 

the invention in a ~econd embodiment. 

In general terms, contactless chip cards will be 

· 25 produced. by bonding ·Chet or cold rolling) sheets of 

plastic mate+:i.al in which the antenna conductor will 

have peen inserted or interposed, and then opening up a 

cav~ty in the assembled sheets in order to create 

thereip. a housing for an integ:ra:ted circuit module, or 

30 for completing a housing already partially created, and 

, .. ·~· 
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fitting the module so that two conductive areas of the 

module come into electrical contact with two ends of 

the antenna conductor, either directly or more usually 

by means of a co~ductive glue. 

Figures l to 5 depict a first embodiment of the 

method according to the !nvention. 

The iatarting point is several sheets of plastic 

material, here fou+ sheets 10, 20, 30, 40, wbich are 

placed-one on top of the other by hot or cold rolling 

in order to connect them together. It would be 

possible to use .only two or three sheets placed. on top 

of each other, as will be seen later. The rolling 

operatiop consists in pressing the sheets flat one 

.against the other in the .presence of any binding 

·substances between the sheets. Cutting the card ·to 

·standardised dimensions can be done either before or 

after the rolling operation, ~reterably after. 

The sheet lo, .underneath the stack, constitutes a 

rear al~dding of the sm-rt card. 

20 The sheet 20 ca::ries a printed circuit antenna 

22, i.e. a conducto:r deposited and etched, or screen­

printed, on the sheet. The ant~nna 22 in general makes 

sever~l turns, following the external periphery of the 

card, in order to cut an eleotrornagnetic flux which is 

25 . ~s great as possible. The antenna has two ends 24 and 

26 slightly spaced apart from each other. The spacing 

is chosen according to · the conductive areas of the 

ele~tronio moqule which will be inserted in the c~rd. 

The sheet 30 preferably has two perforations 34 

30 and 36 each situated above a respective end, 24, 26, of 

:: ; ·' ~ . .: ~ ... .. ·.!-, .••. ,, ...... .;,•.;-

. . . . . ,•··.~. ., . ·.~· . 
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the antenna. The electrical contact between the 
antenna and the integrated circuit module will take 

plaoe through these perforations. 

Finally, the· sheet 40 constitutes a front face 

5 cladQ.ing of the ollip (Figure l) . 

The rolling operation fortl}S, from the four 
~heete, a wafer of plaatio material so in which there 
a:re enclosed the antenna 22 and its ends - 24, . 26, the ..... 
latter-being underneath the perforations 34, 36 (Figure 

lO· 2) • 

A cavity 52 is then hollowed out, having the 

gene~al shape ot t~e electronic module which it will be 
neC!essacy to insert therein, the depth of the cavity 
being suoh that the external access contacts of the 

15 module, which will become the acoesa contacts of the 
·card for insertion into a reader with contacts, are 
-fl uah with the top surtace of the . wafer. In the 

_general case, the ca.vi ty has the shape of a double bowl 

with two flat bottoms, one of the bottoms, 54, being 

20 le:as deep, the other, SIS, being deeper. The less deep 

part · arrives above the ends 24 and 26, whiliat the 
deeper part is situated entirely between the ends. 

The cavity is preferably formed by two successive 
milling operations. After formation of the cavity, the 

25 ends 24 and 26 of the ~ntenna conductor are accessible 
through the perfo+ations 34 and Jo; this means that the 
depth of the bottom 54 is at least sufficient to·pierce 
the ent:i.re thicknesi:t of the sheet 40 and reach the 
sheet 30 and its perforations (Figure 3). 

' ;· .. .-.:·1.: ~ ..... .- ... · 

I 
I 

..•... ~~-; ... ~ 
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Then a drop of conductive glue 60, 62 is 

preferq..bly placed in each of the perforations 34 and 

36. Tbe ends ot the antenna thus covered constttute 

the conductive areas of access to the antenna (Figure 

5 4) • 

Tben the electronic module M containing the 

integ~ated circ~it providing the electronic functioning 

of the smart card ia positioned. This module ~an be a 

singla-faoe· printed circuit module or a double-face 
10· prip.ted c:iJ:cuit module, and in the latter C!ase it can 

have two possible eo:p.figuratione, which will be dealt 

with lq.ter. A module M is depicted in Figure 4 above 
the cavity 52. In this example it is a case of a 

double-face printed circuit module having top 
15 conductors 70 on the face which will be turned towards 

the outside of the cavity and bottom conductors 72 on 

tbe face wpicb will be turned towards the inside of the 

_cavity. 'l'he conducto:r:s are formed on an insulating 

sheet and conduct.tve vias connect the . top and pottom 

20 ccnductor151. A chip embedded in a protective resin 74 

is mounted on the bottom face and connected to the 

conductors 72 (and thereby to the conductors 70) . 

The module fits in the cavity 52, which has been 

m~chined to its dimeneiona. ·Figure 5 shows the module 

25 mounted ;i.n the card. Two conductive areas of the 

bcttom face of the module, disposed just above the ends 

· 24, 26 of the ~tenna, are electrically eonnec-ted to 

the~e two ends by virtue of the conductive glue present 

in the perforations 34 and 36. 

. .... , · .. ·.·. ,., .. , .. ·,, ...... . 
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The conductiv-e glue holds the module in place, 

but it is also possible to envisage a $Upplementa%y 

holding by a non-conductive glue deposited on. the 

bottom of the cavity or on the bottom fac:::e of the 

5 mo~ule outside the places reserved for contact with the 

antenna ends. An anisotropic conductive gli.+e, 

conducting perpen~ioularly to the laye+ of glue but not 

parallel to the layer, can also be used for preventing 

ishort-a-ircuits between certain electrical parts of the 

io· module or of the antenna which must not be connected 

together. This ~nisotropic glue could be deposited 

both in the pe~forations 34, 36 and in the remainder of 

the o~vi ty 52 wi thot.lt any special preaaut.ions . 

The method can also be used easily with a ~ingle-

lS fqce integrqted circuit module. In thi~ case, the chip 

is deposited on a metallic grid whose top face will 

oonsti tute the access contact:.s of the smart card and 

whose bottom face, turned towards the antenna .ends, 

will allow the connection with these ends by means of 

20 the oonduotive glue.· 'l'his metallic grid will. in 

generq.l be covered, on the bottom side, with an 

insulating sheet. The insul~ting sheet is perforated 

where cont~ct must be made with the antenna, the other 

condQat!ve parts of the bottom face of the grid 

· 25 p+efe;-ably being protected. either by this insulating 

sheet or by the protective resin of the chip. 

In a particularly advantageous variant 
emb~diment, the module consists of a double-face 

printed ·circuit carrying the integrated circuit chip, 

30 but this double-face circuit is produced without a 

.. _,,,,.,..,_ 
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oonduotive via between the conductors of the two faces, 

which makes it le~s expensive. 

Figure 6 depictia in detail the design of su,ch a 

dcu.Ple-face module ~without a via. The module comprises 

5 an insulating sheet eo with first conductors 70 

depoeited and etched on its top face (the external face 

when the module is placed in the card.), and second 

conduct.ore 72 deposited a:p.d etched on the bott.~m face·~ 

The .first oonquctors will serve as access contacts of 

10· the smart ca~d. The second are intended to provide the 

connection of _the chip with the antenna. The 

integr-ted-ci~ouit chip 82 is glue4 to the bottom face 

and is connected by wires welded on the one hand 
directly to conc:luctors on the bottom face and on the 

l-5 ·other hand, through openings_ in the insulating sheet, 

·to the rear of· the conductors 70 on the top fci.oe. 

More precisely, two welded connecting wires start 

_from the chip and end at ·two conductors ?2 on the 

bottom f~ce, the~e conductors being intended to be 

2 o ocnnect:.ed to the end,:i of the antenna. Only one of 

these wires, 84, is depicted_ in Figure 6 • And other 

connecting wi:J;"es start from the_ chip and are welded to 

the ·rear of the conctuctors 70 on the top face wit-b a. 

view to p:J:oducing the accesses to the card in a 

· 25 contactleas reader. Only. one of these welded wires, 

86, is depicted in Figure 6. 

~he exa.mple eftlbodiment described in Figures 1 to 

6 usei; a :i:olling of fou:r sheets of plastic material. 

It will be understood that the sheets 10 and.·20 can be 

3 o replaced· by a single sheet 2 o, possibly thicker, and 
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likew:t.se the sheets 30 anq 40 can be replaced by a 
single sbeet JO, possibly thicker. In the latter case, 
the perfo~ations 34 and 36 are flush with the surface 
of the rolled wafer 50; the perforations are then 

5 revealed whatever the depth of the bottom 54 of the 

cav-ity. 

Ip another va~iant embodiment, the depositions of 
conductive glue 60 and 62 can be made-before gl1J,ing the 
top sheet 40 onto the abeet 30 1 but ·after gluing the· 

io· sheet 30 onto the sheet 20. The rolling takes place in 
this case in two paia$eS, the deposition of glue being 
made between the two passes .. The glue is then enclosed 
in the perforations 34 and 36 and is ·.bared when the 
cavity 52 is machined. It is then possible, if 

15 ·d~sireq, to place a me~sure of glue on t~e perforations 

·34 apd 36 already filled with glue, before :fitting the 

electronic module. 

· In another variant embodiment, depicted in Figure 
7, provision is ma4e for an anti-adhe~ent substance to 

2 o be placed bet-ween two sheets of the assembly in the 
reg1on provided for the cavity so as to prevent bonding 
-of the two sheets in this regi~n and to facilitate the 
remov~~ of material in this region when the cavity is 

opened; one of the sbeets is the one which carries .the 
· 25 antenna so that the opening in the cavity bares the 

antenp.a ends. - More precisely, the top sheet 3 o does 

not have ,perforations 34 and 36 but has, abo'\Te the 
c~vi.ty 62, this anti-adherent substance 90 which will 
prevent the bonding cf the sheet 30 to the ends of the 

30 G1.ntenna. After rolling, the plastic of the sheet 30 is 

··:-····· ...... · 
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scaleci where it is not adherent, baring the contacts 

~nd pa:):'tly eatabliehing the cavity 52 (Figure 8) . 

The definitive shape of the cavity can be 

obtained by m~chining, notably in order to define a 

5 deeper part . A drop of · conductive glue can then be 

Q.e~osi ted on the ends of the antenna conductor before 

gluing the module (Figure 9). 

F~nally, in certain cases, it may be preferred to 

use an- antenna made of a coiled wire rather than an 
io· antenn~ printed on q.n in~ulating sheet. In this case,. 

the oo!led antenna is pressed against a sheet of 

plastic material similar to the sheet 2 o and is thus 

enclosed in the smart card during the hot or cold 

rolling. Perforations such as . 34 and 36 can be 

15 provided in the sheet 30, but are not ob~igatory since 

it is possible to make provision for the ends of tile 

coil antenna to be bared during the operation of 

mac~ining the cavity. Thia solution is in faot 

possible because tne coiled wire is thicker than the 

20 p:r:inted oonducto+ and it is therefore possible to limit 

the m2'.chining when the wi:r:e is bared. A. qrop cf 

conductive glue can then be deposited on the bared wire 

ends before fitting the electronic module. 

•... . •. ··~· .: ' .. ,, ...... , ·.• : 
. • .... ·. -~" .. .' ..... •' .... ~·:;.-. ··~i .·•= ... ··•·· • ; . : 
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CLAIMS 

l. A method cf manufacturing a smart ,card 
including the following steps: 

- assembling $heets of plastic material (10, 20, 

30, 40) plaaed. one on top of the other, 

the $Uperimpositicn an antenna (22) 

conductive access areas (60, 24; 62, 26); 

enclosing ·in 

having two 

·- "'!... opening up a. cavity (52) in a top face of the 
10· asselJlbly, and revealing the conductive access areas.at 

the time of this, opening; 
- bonding an electronic· module (M) in the cavity, 

the module hq.ving, on its bottom face, turned towarQe 

the inside . of the c-vity, conductive surfaces (72) 

15 ·coming into electrical contact with the·: conductive 

aooeas areas of the antenna. 

2 • A manufacturing method according to Claim l, 
_characterised in that the conductive access areas of 

the antenn~ consist of two conductive ends (24, 26) of 
20 the antenna covered with conductive glue (60, 62) . 

. J. A mqnufacturing method acC!o:rding to Claim 2, 

oh~r~aterised in that the conductive glue is deposited 

en the ends of the at.ntenna after opening up of the 
cavity. 

· 25 4. A rpanufacturing ntethod according to one of 

Claims 2 and .3, characterised in that the ai:ssembly of 
sheets inc1~des a sheet {30) provided with perforations 
< 3 4 , 3 6) coming above the ends· of the antenna, the 
perforations being revealed when the cavity ·is opened 

:··:1·,······.:.•0:•· .• ;~•,_.. ·' :~· •. ,·.~· ,~,.._.:r,.·:~ 

.. ~. : ... ~- . .... . -:·. •. . : . ·:·.? . . 
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up and ccnQ.uct:i.ve glue (60, 62} being deposited in 

these perforations. 

5. A manufaotu;-ing method ~ccord;ng to Claim 2, 

characterised in that the assembly includes at least 

5 one sheet (20) carrying the conductive antenna (22), a 

sheet C 3 o) p:rovided with perforations C 3 4 , 3 6) above 

the ends (24, 26) of the antenna, and a top closure 

sheet (40), in that first of all the first two ·sheets 

(20, ~~) are assembled, conductive glue is deposited in 

10· the perforations, and the third sheet (40) is 

assembled, and 'then, when the cavity is opened up, the 

conductive glue is revealed, and the electronic module 

:Ls fitted. 

6 • . A manufacturing method ~ccording to one of 

15 ·Claims 1 to 5, oharac:te:i:-ised in that the electronic 

modtile (t-1} has an integrated circuit chip {82) and. a 

double-f~ce printed circuit without conductive viaa 

between· the two faces, the ·double-face circuit having 

an insulating sheet (SO) oar:ying, on one face, fi:rst 

20 conductors (70) illtended to serve q.s access.contacts of 

the smart card and on the other face second conductors 

(72) intenQ.ed to be connected to the ant.enna, 

connecting wires (86) being welded between the chip and 

the first ccmductors (70) through perforated areas of 

· 25 . the ix+sµ.lating sheet and. other connecting wires {84) 

being welded between the chip and the second conductors 

{7~) witho\lt passing through the insulating l!lheet~ 

7 • A manufaccuring method according to one of 

Cl~ims l ·to 6, characterised in that the antenna is 

•' .. ·.• . ··-~.- ..... :. '· . 'l···. '" 

.. •· ...••. ·. 
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produced in the form of a conductor printed on one of 

the sneete of plastic material (20) of the assembly. 

8 . A manuf aoturing method aooording to o:p.e of 

Claimi:1 l to 6, characterised in that the antenna is 

5 p~oduoed in the form of a coiled wire . 

.9. A manufacturing method according to claim l, 

characterised in th2't an anti-adherent substance (90) 

is placed between two sheets of the assembly in the 

regien- p;i:-ovided for the cavity so as to prevent the 

10 boncUng of the two sheets in this region and facilitate 

the removal of .material in this region when the cavity 

is opened up, one of the sheets ca~ing the antenna so 

that the opening up of the oavi ty barea the antenna 

ends. 

·15 


