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PCT FRO8/ 02051 Di sposabl e el ectronic chip device and process
of manufacture The present invention concerns the field of electronic
chip devices conprising a comruni cation interface and their nmanufacturing
process. It concerns in particular chip devices, the interface of which is
by contact and/or aerial, such as chip card, |abel mcronodule. It relates

parti cul i al devices which are di sposable or us whi ch
can connﬁ&#%%é@7gsér di stances of nore than 50 cn1especiall-ﬂgﬁﬁp éncies
of several nega-herz to several giga-hertz. The international patent
application WO 97/ 26621 describing a chip and aerial nodule which can be

scanned as a label if required is known. Cards are produced by inserting

the aerial nodule inh a Vi of ,a card body and certain labels are
produced by packag’b'ﬁﬂ"?%ge5&"&("%@9@"‘% %8@0%%0%?3@%%@ such as a

tally for exanple. These nodul es conprise an interface support film
commonly called a printed circuit, which contains at | east one interface
under t heTHeopreseht imeention eanberns thedfiald bhelettronicahip deviees compypsing a a
mcrocircuit such as,a chip connected to the said ipterface and an
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The international patent application WO 97/26621 describing a chip and aerial module
which can be scanned as a label if required is known. Cards are produced by
inserting the aerial module in a cavity of a card body and certain labels are produced

by packaging the aerial module in some kind of support such as a tally for example.

These modules comprise an interface support film, commonly called a printed circuit,
which contains at least one interface under the form of aerial and/or under the form of
connection pads, a microcircuit such as a chip connected to the said interface and an
encapsulating material to protect the microcircuit and its connections. The aerial is
placed on one face of the micromodule especially on the reverse side of the latter,

while the other face can possibly be equipped with connection pads.

The interface support film should possess minimum mechanical properties due
especially to the requirements of modern production processes. In particular, it is so
flexible that it can be rolled up on reels but equally rigid so that it can be transported
by sprockets engaging the side perforations. The rigidity of the interface support film is
also such that it will break if folded.



The suﬁport films presently in usé are selected from anong epoxy gl ass,
polyi m de, pol yethyl ene terephtalate (PET). They have the follow ng typical
properties and characteristics: a thickness of between 75 [err]mand 125
[err]m elongation at break of |less than 75% tenperature resistance up to
at | east 160[err]C The interface itself is generally copper; it presents
a hard surface, the tracks are in general narrow (50 to 200 [err]n) and
have preci,se definition in the order o w mcrons. The interface in
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el ectronic chip device with or without contact, powered or otherw se, very
econoni ¢ and neverthel ess very reliable, conpatible with a manufacturing
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and directly be printed especially by the user. Another aimi1s to design

a device of the above type which can be used with all reliability in a

ari et condi tions and on | tiple supports.

vartety QlIhe é)evqlléesI pro%uce accorg]lfwg _tloF%he a%o\9£ requsrrement have the disadvantage of
being too bulky for the use envisaged in the invention. in addition they have limited

applications which do not correspond to the aims of the invention listed below.

The main aim of the invention is to design an electronic chip device with or without
contact, powered or otherwise, very economic and nevertheless very reliable,
compatible with a manufacturing process comprising the least number of operations
and using the most economic standard techniques possible in such a way as to

promote its use and make it disposable if required.

Another aim is to design a device of the above type which can also communicate
preferably beyond 50 cm (non-powered) and beyond a metre (powered).

Another aim is to desigh and economically manufacture an aerial and/or contact
module which can easily and directly be printed especiaily by the user.

Another aim is to design a device of the above type which can be used with all

reliability in a variety of conditions and on multiple supports.



2 : Another aimis to design and econonically manufacture chip cards
or tickets with or without contact. Certain ains are achi eved by using an
i nterface support film having properties totally distinct and opposite to
those required for interface support filnms in the field of the chip cards
present ed above, but also by adopting a manufacturing process in a roll,
then by adapting this process especially in regard to the connection of the
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device, conprising an interface support filmhaving a support filmand at

| east one flat conductive interface placed on the sai d support fi Imas well
as a mcracircui.t connected to t sai.d i.nterface is distin @,gﬁf“”
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‘been obtained wth upport filmand an 1 nterface I ch can be creased or
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thi ckness. According to the invention, the properties of each (support film

and/or interface (s)) should be consi dered in conbinati on. They can in
particul alEorbt(Flis purpase the invention firstly is intended as an electronic chip device,

comprising an interface support film having a support film and at |east one flat
conductive interface placed on the said support film as well as a microcircuit
connected to the said interface. 1t is distinguished in that the interface support film
possesses such properties that it can be creased or folded over itself without

deterioration.

Good results have been obtained with a support film and an interface which can be
creased or folded together according to a curve radius of less than 2.5 mm and
preferably less than 1 mm. ‘

This definition corresponds to the choice of a support film, the properties of which are
intrinsically downgraded in comparison to state of the art support films and/or the
reduced thickness combined with an interface, the intrinsic properties of which are
equally downgraded in comparison to state of the art interfaces or those of reduced
thickness. According to the invention, the properties of each (support film and/or
interface (s)) should be considered in combination. They can in particular be
enormously downgraded for both, or those of one very much downgraded and those of
the other less so; the thickness of each can also be reduced to a greater or lesser



enornnu%ly downgraded for both, or those of one very nmuch downgraded and
t hoSe of the other less so: the thickness of each can also be reduced to a

greater or |esser 3
extent according to the degree of downgradi ng of the support film and
interface materi al s. Due to such an associ ati on and conbi nati on a

reliable, |owcost device is provided in spite of the handling which it can
be made to undergo.,. It is stres d that. in rtain es owngr adi ng,
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t he final nﬁt&q’%}St’ for exanple in regard to elasticity but which cause
manuf acturing difficulties. The downgradi ng nust be understood in the

context of the invention in relation to the propertles presently sought in
the field of the chip card. Accordi.ng to one racterlstlc t ne_ support
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thin supp i on provi not yasawng in material with
a potenti al bearl ng on the price and especially a saving in the weight of
the final device, thus providing new opportunities of application described
bel ow.  Kdestrassag thet it e@fase sares therdowngradiog, fon exampleniniregarchie rigigitior t

80 5 ana g BsERmA ifuBLoNET pudlies g sRaPUT, Ry RpERIR PlreBiftl on-
: ﬁ gﬁe r1 gg t[J Sﬁs}f@ﬁ;ﬁbuﬂ Whighlcaase MAUFActudmy dBficultidsU The Riowaigipading wiust 8k | ess
understood in the context of the invention in relation to the properties presently sought

in the field of the chip card.

According to one characteristic, the support film possesses a thickness of less than 75

um, the best results being obtained with a thickness of between 10 um and 30 um.

With such a thin support film the invention provides not only a saving in material with a
potential bearing on the price and especially a saving in the weight of the final device,
thus providing new opportunities of application described below.

According to other characteristics of the invention the support film can be preferably a
polymer with an elongation at break of more than 80 %, and/or Shore hardness of less
than 80 and/or a vitreous transition temperature Tg of less than 0°C and/or a fusion
temperature of less than 130°C.

Preferably the support film is selected from among polypropylene (PP), polyethylene
(PE), polyethylene teraphtalate (PET). In other cases it can contain fibrous material,

for example cellulose or textile.



Preferably the support filmis selected from anong pol ypropyl ene (PP),
pol*yet hyl ene (PE), polyethyl ene teraphtalate (PET). In other cases it can
contain fibrous nmaterial, for exanple cellulose or textile. The
netal of the interface is preferably natural with no surface treatnent
ainmed at hardening it, for exanple the Ni-Au type. Preferably it is |less
than 50 [err]min thickness. Aluninun1and its alloys are the preferred
nmet al . terials such as PE .. are very econonmcally advanta eous
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According to another characteristic, the device comprises the microcircuit preferably
situated outside the turns, especially in a corner of the support film. Preferably again
the microcircuit is placed directly on the support film.

Preferably the device also comprises an interface element known as «strap» on the
other face to pull back at least one end of the aerial (6) in the vicinity of the chip.

Thus it is possible to keep free the largest printing surface possible and create a very
thin device with a view to the applications detailed below, the chip being in contact
with the support film. The use of the «strapy is an interesting solution explained in

detail below.

According to one extra characteristic and/or another aspect and method to implement
the invention the device is distinguished in that it comprises a compensation film
placed on a support film, the said compensation film having a recess containing the

said microcircuit and its connections.

The recess can contain a material to encapsulate the microcircuit and its connections.
The encapsulating material is preferably contained at least in part by the walls of the
recess.



the i nvention the device is di stinguished in that it conprises a
conpensation filmplaced on a support film the said conpensation film
having a recess containing the said mcrocircuit and its connections. The
recess can contain a material to encapsulate the mcrocircuit and its
connections. The encapsulating material is preferably contained at |east in
part by the walls of the recess. The conpensation filmcan be
used in relation with any other existing support filmof the earlier type
but it is nore interesting to use it in relation with an interface support
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the device in such a way as to create a device without projection and to
receive, if necessary, another decorative and/ or adhesive |ayer over the
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Its function is to level out the surface of the device in such a way as to create a device
without projection and to receive, if necessary, another decorative and/or adhesive

layer over the microcircuit.

it also protects the microcircuit from the compression which is exerted on it when it is
fixed on any kind of support by an adhesive applied especially on the compensation
film.

It also allows the low mechanical strength of the interface support film to be

compensated in particular during its various uses.

It can be selected from among the most varied materials and adapted to any use,
without in any way changing the process described below.

The present invention is also aimed at chip tickets and cards containing the device.
Preferably they comprise a card or ticket body made up by the said compensation film.
This means that they have a recess which contains the microcircuit, the compensation
film, the support film and the interface extending outside the recess over the surface of
the compensation film.



It can be selected fromanong the nost varied materials and adapted to any
us€, without in any way changing the process described bel ow. The present
invention is also ained at chip tickets and cards containing the device.
Preferably they conprise a card or ticket body nmade up by the said
conpensation film This neans that they have a recess which contains the
mcrocircuit, the conpensation film the support filmand the interface

extendin out5|de t he rece over the surface of .the conpensation_ film
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M croci r dithinkf. required are obtai ned. According to an alternative

version, the recess is a non through-penetrating cavity or one enclosed by

an additional film The present invention is also ainmed at a process for
an elec roni.c chip device conprising an interface support

manuf act u
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provided and connected to the interface. This process is distinguished in
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ety o ERSRY o R S DAY bR 5 ol R bt

conduct i \isterface as well as a microcircuit connected to the said interface, the said process
comprising operations according to which at least one interface support film is
provided and connected to the interface. This process is distinguished in that an
interface support film is provided possessing properties such that it can be creased or
folded over itself without deterioration.

The invention is preferably implemented according to the economic method of
engraving printed or lithographed designs on one or several of the conductive
surfaces, previously combined with the support film.

Due to the choice of this support film and interface but equally due to the choice of the
manufacturing method of the interface, a low-cost interface support film is produced,
thus contributing a reduction in the overall price of the device.

The process is also distinguished according to an extra characteristic and/or another
aspect and method of implementing the invention in that it comprises an operation
according to which a compensation film is fixed on the said interface support film, the
said compensation film having at least one recess suitable as a place for a

microcircuit,
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surf aces, previ ously conmbined with the support film Due to the choice of
thi's support filmand interface but equally due to the choice of the

manuf acturing method of the interface, a |l owcost interface support filmis
produced, thus contributing a reduction in the overall price of the device.
The process is also distinguished according to an extra characteristic
and/ or anot her aspect and nethod of inplenenting the invention in that it
conpri se

pe hod of i mpl e i nvention in
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I's operation can be Used 1n relation with any-other existing
support fwhioh a&n bedolezdlin éne withethbuventions particularly interesting to use
it inrelation with an interface support filmwhich can be folded in line
with the invention. The conpensation filmreinforces the interface

support fﬁ{{%&ﬁig%&iwﬁmﬁuiéfﬁor@&% tHe iﬁﬁéﬁ%%@@gﬂh?% 'v)fpét?ﬁiu%tr?é&%g%ﬁq' ng the

st ages of ocess in particular rse of transport action.

It equal Ijorerabtitmitdlsy resistant iduting thé stages obtHesprodpss ingpartielleeisntheadrse
stage, if necessary, or for delivery to the custoner. It thus cuts out the
wast ed ud¥ t@nspartibyiteadti®Per film presently acting as protection between the
di fferent manufacturing stages bel ow.

It equally enables the support film to be coiled up flat between each stage, if
hecessary, or for delivery to the customer. It thus cuts out the wasted use of an
interlayer film presently acting as protection between the different manufacturing
stages below.

Printing can be carried out on both sides of the device without damaging the

microcircuit.

If the microcircuit and its connections are encapsulated, the recess of the
compensation film can have a containing function. The compensation film can serve if
necessary to receive side perforations for transporting and positioning sprockets and

will facilitate coiling on reels with the use of present means of transport.

The compensation film enables the device to be made from various materials. It can
especially be based on cellulose or any polymer, fabric or any other material in film

form.

According to another method of implementing the invention without compensation film,
the interface support film is supplied as rolled strip and means of transport controlled
by the tension of the support film are used for feeding it to at least oné work station
corresponding to the stages of the process, especially the transfer of the microcircuit

and / or its possible encapsulation.



Printihg can be carried out on both sides of the device w thout danmagi ng
the mcrocircuit. If the mcrocircuit and its connections are

encapsul ated, the recess of the conpensation film can have a contai ni ng
function. The conpensation filmcan serve if necessary to receive side
perforations for transporting and positioning sprockets and will facilitate
coiling on reels with the use of present neans of transport. The
conpensation filmenables the device to be nade fromvarious materials. It
can especially be based on cellul ose or any polynmer, fabric or any other
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Resorting to this method of connection is particularly advantageous since it is reliable,
standard and economic. As explained below, this method creates difficulties which
would not recommend it for use on an interface support film having properties

conforming to the invention.

According to another characteristic an interface support film having interface elements
on both faces is used. In particular it is possible to fit a capacitor plate on each side

and/or «straps» at the same time as the interface.

Thus it is possible to reduce the manufacturing cost of these interface elements since
they can be manufactured at the same time with the same technology indicated above.
A less economic alternative would consist of making a bridge connection above the

turns in a specific operation or the addition of a discreet capacitor.

According to another characteristic the interface elements on each side of the support
film can be connected through the support film by mechanical tears and mechanical

contacts. If necessary it is possible to make these connections by ultrasonic methods.

The choice of thin interface support film and the choice of materials eonforming to the

invention make it possible to use such a connection process. It is particularly

9



wire for al um num pads or interfaces. Resorting to this nmethod of
coninection is particularly advantageous since it is reliable, standard and
econom c. As explained below, this nmethod creates difficulties which would
not recommend it for use on an interface support film having properties
conformng to the invention. According to another characteristic an

I nterface support filmhaving interface elenents on both faces is used. In
particular, it is possible to.fit a capacitor p|late on each side and/ or
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| ess economc alternative would consist of making a bridge connection above
the turns_in a specific operation or the addition_of a discreet capacitor.
Accor di ndPther shetastaristins aad @svartiepes ohthe inventioncwill despme: degoneerading the of
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connect i asemples rinsdiitte et hods. The choice of tRin interface support
filmand the choice of materials conformng to the invention make it
possi ble to use such a connection process. It is particularly

t
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¢ Figure 2 represents a sectional view of the label in Figure 1 with detail of the
micromodule;
» Figure 3 represents a variant of Figure 2;
¢ Figure 4 represents a variant of Figure 1,
s Figure 5 represents the reverse side of the iabel in Figure 4;
¢ Figure 6 represents a view of the upper part of a label with connection pads;
s Figure 7 represents a card structure conforming to the invention
» Figure 8 represents a sectional view of another variant of the card structure
o Figure 9 represents another structure of the device concerned by the invention
o Figure 10 represents a general view concerning the execution of the process of the
invention:
o Figure 11 represents a general view of a variant of the process of the invention for
the manufacture of chip and aerial cards
e Figure 11A represents a card structure obtained according to the process illustrated
in the previous Figure;
o Figure 12 represents a folding test designed to characterise the device of the

invention.

Figure 1 shows an example of a simplified method to make an electronic chip device

conforming to the invention in the form of an electronic chip and aerial iabel (coil and
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O her Characteristics and advant ages of the invention will beconme clear on
readi ng the description bel ow with sinultaneous reference to the annexed
drawi ngs, given solely as exanples, in which: * Figure 1 represents a
sinmplified | abel according to the invention identifiable at close range
by radio frequency signals; * Figure 2 represents a sectional view of the
| abel in Figure 1 with detail of the m cronodul e; Figure 3 represents a

variant of Figure 2; * Figure 4 represents a variant of Figure 1, Figure 5
r epr esentC@PEREDN). dY eproprisesia sypper &lm dpa flat ondugtive interfacemadedipsinrtbisr esent s
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Figure 9 represents another structure of the device concerned by the
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the proc " L oR..F FEi.gure represents .a general view of a
vari ant - e S iR B ing, el Pach s o ThE RhGe R DG oating g
aerial cajésted dy dimnecliddwiregi7egents a card structure obtained according to
the process illustrated in the previous Figure; * Figure 12 represents a
folding test designed to characterise the device of the Lnvention.
Figure 1 _shows .an exanple of a s lified thod to pake an el ectronic chip
devi ce cIMFCRRicR 28 GORPTISRS S FAARLRON FAPACEPTaRe hthis BMBIRIRY chi p and
aerial | | urfpd ; : : ;
capaci to%aﬁhréﬁ@o#prl Sgsg,gOspd%%eodrftacHglenﬁcﬂsr%e Pﬂzgte Sggﬁgﬁgnggr?%%er. cee made
up in thicapezitordan domprisenadjdstafenatratied saeh iaslpedoratiopsent otvertremoved parts

support film4 fromthe edge of the latter inwards, and a mcrocircuit 4
sugﬁ as Qﬁtﬁ%ﬁl&&%\yhicbiqa@?ﬁ% a@H?E%m‘U@Ytiaser- In other cases, a discrest

capacitor can be bonded to the film or integrated in the microcircuit.

It is equally possible to resort to circuit elements 11, 12 (straps) placed on the rear
side of the support film (Figure 5) to bring the contact 6 of one end of the aerial or of
the capacitor plate situated inside the turns to the other end 5 situated outside the
turns or vice versa. In fact, the «strap» enables at least one end of the aerial to be
pulled back in the vicinity of the space for the chip situated in this case at the end of
the aerial on the edge of the label. In the case of a compensation film described below

the position of the chip is not important. It can be completely inside the turns.

According to one characteristic of the invention, an encapsulating material 13 covers
at least the micro circuit and/or the connection wires in such a way as to protect them
at least mechanically. In the example, (Figures 1, 2) the material only covers one
microcircuit place zone (zp), including the connections, leaving the rest of the device
bare.

In this example, the microcircuit zone occupies an area equivalent to about 4 mm x 5

mm, while the label has a total surface area of 40 mm x 40 mm.
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the said interface. The aerial has two ends, termnating respectively
Internally and externally, or formng each of the contact pads 5, 6. The
connection in this exanple is created by connecting wires 7, 8. The
device al so conprises an adaptation capacitor made in this exanple by
conductive surfaces 9, 10 placed facing each side of the support film If
requi red, the capacitor can conprise adjustnment tracks such as perforations
or other renoved parts of the surface which can be achi eved especially by
| aser. | rConfbemingdedke irvedtion therinterfacacsupmortdim Has suchgedperties thaatfii ¢an or
integrated in the mcrocircuit. It is equally possible to resort to
circuit eb%ﬁ'i%@ﬁgﬂ,fo@QgPW?'&??éf)wm%é’&t% @A r ear side of the support
film(Figure 5) to bring the contact 6 of one end of the aerial or of the
capacitor plate situated inside the turns to the other end 5 situated

out si de tiguie! Mehows & foRlinetestintémdddtotcharduterisesthedpventiomalbcesrdirig fosthizt
one end of the aerial to be pulled back in the vicinity of the space for

]thg Ichi p testihetivterfagesuppodt § "él{StPﬁ@béT]EPbﬁqulq’l%d autsidsi thezongof dagyehigrfor hfe
o i i ; -
neei o PEMRETRR PR R G808 el I IR el B bih e ©

Accor di ngroldwiR @ shaibwaradiusdficting, In bther REseY, iitshouihbe possible! tatdrimplerdrer i al
13 covers at least the micro circuit and/or the connection wires in such a

way as t ocrpese strandeamthe foldsbaving @b laast the fadiusauated ahayil e, (Figures 1,
2) the material only covers one microcircuit place zone (zp), including the
connections, leaving the rest of the device bare. In this exanple, the

M Cr 0Ci I CYbferipPatRAS tiBlePiodd B an BREARERE U} tedofahe dhipdortTins Icayvifg it Whi | e
the | abel has a total surface area of 40 mm x 40 mm Cont or m ng

to the i nueatilé tmsupeort the tiras.dt malipo undéistondtadesa seripusloss OF egpadiyttoi t can

be creased ,or folded over .itself w thqut deterioration. .
geform, t?\en such p asttjc dse?ormavt\fon which [eads to breakage after renewing some of

the folds. The interface itself is damaged if it loses its electrical conductive properties,
especially by reduction in width, or rupture or by serious loss of elasticity which causes

it to break after a few bends (for example ten).

Preferred products are obtained if they support folds with a curve radius R of less than

1 mm and especially 0.2 mm.

To achieve these performances, a support film of a material with elongation at break of
more than 80% and/or Shore hardness of less than B0 and/or a Tg of less than zero
degrees Celsius, and/or a fusion temperature of iess than 130°C, linked to a thickness

of iess than 75 um.

The best results are obtained with a thickness of the support film of between 10 um

and 30 pum.

The interface support films in the example are advantageously films with very
downgraded properties (classified as low performance) such as PP, PE, or less

12



e
Figure 12 shows a folding test intended to characterise the invention.
Actording to this test the interface support filmnust be able to be fol ded
outside the zone of the chip for exanple into two or four, the opposite
edges 14, 15 touching each other flat to forma fold with a shall ow radi us
of curve. In other cases, it should be possible to crunple or crease at
random the folds having at |east the radius quoted above. Deterioration

mabl e 1 oCQUBaEREISUE R 1k 1 PrCAPeEes T inse Rty yse Road S dettlss of
it ' ti which leads to b Kk
o Lor 1 on o A o o s o T Sl 1 i s damaged i1 110

| oses its electrical conductive properties, especially by reduction in
w dt h, or rug%ute or by serjous loss_of elasticity which ses it to break

after a fERANBERIRG 15 Be iByemtione thesRierfaceppigst alsa:be apwdlﬁéiﬁgeﬁgaﬁﬂ%%n%d i f

th ' di.us | &: - hal |
0.2 " Slyor B8 plchnfaF okRridl, biBediaf) qodtic i aRuARs GaRRaI, ¥,
el ongat i owithtthdsecakthefsuppoe filham offta sdfisty tHihfoiging 2esi et tve Pvehies t han 80

and/or a Tg of |ess than zero degrees Ce|sius, and/or a fusion tenperature
of |ess tlibinerexsomle theinderface i alumienmewithest suggge treatinem, esnediafly nickeld

2o or o7 wbh 50 RSY 1eh8 it B S4BERE 50t B BBy bobBeh7 BT
advant age hl§| y films with very downgraded properties (classified as | ow
e

per f or manc such as PP, PE, or |ess
12 -

If necessary, according to an alternative, the support film can comprise a fibrous
material especially cellulose or textile. It can for example be simply very thin paper as
above. Textile fibre materials have the property of bending without breaking and
folding in a reversible way.

In Figure 3 the thickness of protection material 13 used is the finest possible to cover
all the surface of the label. The thickness obtained of the chip zone (zp ) can be less
than 400 um and especially less than 300 um for a chip having a thickness in the order
of 150 um. The thickness obtained of the zone excluding the chip (zhp) is less than
150 um and especially less than 100 um.

In the case of Figure 3 it is preferable to use a protection material which keeps some
elasticity and flexibility in order to satisfy the criterion of the invention defined above.
Certain epoxy and acrylate resins may be suitable.

In the example of Figure 2 tests carried out by way of at least 100 repstitive folds with
a curve radius equal to 0.5 mm have been undertaken with a label without
encapsulation of the aerial. Inthe example of Figure 3 other folding tests with a radius
of 2 mm did not affect the function of the above labels.
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downgr aded such as PET) in conparison to those currently used in card and
aeri al nodul es such as epoxy glass or the polyimdes. Conformng to the

i nvention, the interface nmust al so be appropriately dinensioned and/ or have
mechani cal properties, especially ductilitylelasticity/hardness conpatible
wi th those of the support filmin order to satisfy the folding test of the
i nvention. In the exanple the interface is alum num w t hout surface
treatment, especially nickel / gold etc. Its thickness is |ess than or

equal to 50 [err]m and preferably betmeen 7 and 30 [err]m | f necessary,

accordin an alternativ support | S

ot or 1 a1 lcuBhfing T bdssiue e FBF Mcom e Vit PR ATE s 85 ver y
thin papgftﬁiegﬁ@yﬁcﬁ,gextl le fibre materials have the property of bending
wi t hout breaking a foldlnglnarever3|ble way. In Figure 3 the

t hi ckness of protectlon material 13 used is the finest possible to cover
all the rface of the |abel. The thickness qbtained of the chip zgne (zp )
can be |§|§gelﬁhahof4be 'T‘@W'Pﬁwhéﬁdh%%é%”fég?&hﬂfé%%aﬁ%chm?r?@rdr'[‘ﬁ‘@%fm% chip

havi ng a (ﬁkgﬁi

t he zone atg?c udi Jt(IE @ﬁ?g#%f& S Igég&E e@‘to}!&%hfz@raﬁ speg‘?@ﬁ y

| ess tharitslzﬁ@cﬂma:dlrmaradtenstﬂme nesipe olbseitgor werithan thqseefehieabtwmn The a
protection rraterl al which keeps sone elasticity and erX| bility in order to

satisfy tfedistiobiained espegially ?em/eqed ligmagigaraite) P%Kﬁﬁé' mEEfeihi BU@padevierd

| at e arried
out by v areCaiHEafon 88 shiditanie Wil BRI bIME A" EaT 17 {)
0. 5 mm haigcderemtopeeidcidigin fink brédudd elictnas fetite clotmmptdbac] Rathdr, tdile
aerial. In the exanple of Figure 3 other folding tests with a radi us of 2
mm di d ndimaricéalh prouats mardlkeardpredicts Bad parkaging but also and flrstly acting as

13 labelling for the whole item.

The device of the invention in the form of a label can also form part of the film making
up the product or packaging, the aerial for example being attached to a fabric or
packaging film itself.

To the extent the support itself can be fine and subject to repetitive folding, the device
of the invention is capable of undergoing the resultant deformation without
dsterioration. It thus provides an identification function with more reliability than

devices of the earlier type under such conditions of use.

In Figure 4 the interface is created on a continuous strip 24 of support film 1. The
microcircuit is placed advantageously in a corner of the support film and directly
above. Preferably the choice is to position the chip in the corner of the label to reduce
mechanical stresses linked to handling but also to have the largest possible surface
free for printing.

Strip 24 comprises a continuous conductor frame (C) around the interface and target
points (p) intended for reference and indexation/positioning of the interface during the

14



Such handling I's i npossi ble and/ or not recomrended with chip and interface
devices of the earlier type. The | abel of the invention has the advantage
that it can be incorporated in very fine and/or very flexible products and
remai n unnoticed to the human eye and touch while its nechani cal
characteristics may be close to or |Iower than those of the product. The
product obtained especially can feel like a cigarette packet filmor foil,

devi co_ onabREs aHRss 4RS BEPqseA EROURPY BRlows JEt GANCHcick TP opARlEs d1e Sl
car dboar & o QU INERE b6 medeth iRl o P g oA Be e EoSie R SAHEr Pripting g

for the whezessaryemictitiolsdinds fiaced oh théstripveprésent outine eefrardatipig thel abel
can also formpart of the filmmaking up the product or packaging, the
aerial fdViS€anpl e being attached to a fabric or packaging filmitself.

To the extent the support itself can be fine and subject to repetitive
“folding, the device of the invention is capable of undergoing the resultant

def or mat iTHe dédigesbf BetRiriaPbat Esibeived dda Surition iofl ife %brhﬂﬁ@?rbﬁhéﬁé# on
function with nore reliability than devices of the earlier type under such
condi t i orhogen @sd.to optimige tperrange (¢asei of talnserange sommamtieationh a cont i nuous

strip 24 of support film1l. The mcrocircuit is placed advantageously in a
corner of the support filmand directly above. Preferably the choice is to

iti ; ; . : .
posi ti on | e eRaMplelthe %lrlﬁPﬁ‘?é dédighétPoh %ﬁ%u 3grt gﬁﬁﬁ%@@c{ﬂ% a8to P?;e o

| inked to handling but also to have the ossi b ace
printi ng.to cosrmiirjcaté ovenprdistascanotmote thaoBcmandpreferatbly amore thdn 80@md t he

interface and target points i nt ended for reference and .

| ndexat . SRPRRYATER e BB byl @1 GBS A hip £ ALipowersd L6, with battery).

14 The turns are as large as possible and their number optimised to achieve the
distances anticipated, (in general 4 to 6 turns are necessary at frequgnci'es of about 13
Mhz).

The gap between the turns depends on the manufacturing process of the aerial. In the
example the distance between the turns is 1 mm compared with present devices
where rather gaps of 0.05 mm to 0.4 mm are normal.

To connect the ends of the aerial with the microcircuit the invention preferably resorts

to a design with «strap» as shown in Figure 5.

According to another variant not shown, the device advantageously includes a
capacitor not in the form of plates on each side of the film, but integrated in the chip.
This provides freedom from parameter variations of the cépacitor linked especially
with variations in the thickness of the film and from operations of adjusting the aerial
which are often tedious. This is equally preferable if the support film does not have
good dielectrical strength.
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vari ou$ stages of the process described bel ow. The conductor frane enabl es
thé strip of the support filmto be nmade nore rigid and to reduce the costs
and time of printing if necessary. Fictitious lines traced on the strip
represent outlines demarcating the device. The designs of the aerial are
conceived as a function of the operating frequency chosen and to optim se
the range (case of close range comruni cation). In the exanple the aeri al
2 is designed on the support filmin such a way as to be g

comuni c ficE0tiag t adgharagierdstiss nakdhewp aimed at ﬁi"%ﬁl@/'ﬁg éﬂ%?‘%‘ﬂf-’? th%?‘épﬂ%ﬂ"so

Sﬂ gnggt %@ﬁ%rﬁ%ﬁgt%ﬁa%%@b‘ént ltagél}ﬂéleaﬁge Wpﬁégé g@gs@let for Pné"bélf%ﬁ%l: &fps - €

opt i M sebdrRied THE tee gmmmmm@@uummm afiabogeneral 4 to 6 turns
are necessary at frequencies of about 13 Mz). The gap between the turns

depends on the manufacturi ng process of the aerial. ln t he exanpl e the

di stance Jpetween the turns i co e ere

r at her ge{& 8(5‘36@%9{'9 806”%“?% \%'F%s ﬁﬁ?a%ég"éyh%géﬁérgﬁrﬁgﬁf’ﬂ%‘éﬁ‘ MQof t he
aeri al rtn.tamw@f Igl‘g%rﬂfdr{ e furﬁé‘éah Bé%‘sig%dmﬁ 86 aktay thaseelrswiti @ desi gn
with ((strap)) "as 'shown in Figure 5. ccording to anot her variant not
shown, t Hhinder lavallpthamelagebers yniquely adesctheapiseddrouit aod ifsrconhectiensn of

pl ates on each side of the film but integrated in the chip. This provides
freedom f rom par anet er vari ations of the capacitor linked especially with

vari ati ONgy ; icBJ

the aeri al élﬂlpt%@([iaﬁtgy often t gﬁﬁ E)é?.@tﬁ q}ht:ﬁsb%néglﬁ{zg \Pi&@%?@ﬂgrﬂgg?ﬁg??éﬂ %gice

support ftolamiresrmibickness, the aticrdicrtuit can be lplacedatitgictly on the support film and
between the turns which encircle it. The accumulation of the characteristics of this

above variant again enables the costs to be reduced.

The microcircuit can also be placed over the turns but to the detriment of the height of
the device and good seating for the microcircuit.

In other cases the microcircuit can be placed on an interface area in such a way as to

increase stability and for better adhesion using an adhesive.

Figure 6 shows that the interface of the device D comprises at least connecting pads
16 on the face visible on the drawing. The microcircuit is placed on the other face,
perforations through the film providing access in the known way to the connection
pads. If necessary the chip can be incorporated in the recess of a compensation fitm

described below.

it also has in the example printing, such as bar codes 17 placed on its largest section,
the connections and the chip being at the edge of the support film.

As a variant the interface can comprise both contacts and an aerial (not shown). The

aerial can for example be placed on the other face not visible on the drawing.
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Acgordrng to a characteristic not shown ained at sinplifying the device the
support filmconprises interface elenents on a single side, it being
possible for the capacitor to be bonded onto the support filmor better
still in the chip as above To avoi d having | ong connection wires if the
aerial has nore than one turn and a relatively large pitch, the turns can
be designed in such a way that their width is thinner locally than

el sewhere uni quely around the mrcocircuit and its connections. Agai n
preferably to reduce the |l ength of the connecting wires while keeping the

device t g; Inigadm LRy , ' NICUI I Lrectly on

t he suppg:rlq,’ur?}T% andél %Q \/veeﬁs‘tsh%aggrg]rt]@ém gﬁé”éiﬁgﬁ?@lfgpqe?lﬁgﬁrgpﬁ%%% ation

of the clievizet(B)withithe sappbhifitm 2saced/6r basiipped 2ard Bo@P @ wHidtec&iPRAwe t O be

reduced. The mcrocircuit can al so ber’pl aced over the turns but to the
a

det ri men@iBeNsiARS Aau@tpe apfargreth@ahe &im.far gxamplecnuahtp atdeastitwice those of

Mt ert acd S puppartfiofen TheiBaE B a8 e PR afbi SRRl ik tact
adhesi on withithg card M 39V The mitkdbiresit poriOWwaristthed 1B dpposité wﬁﬁ %dra]ﬁt he

device D conprises at |east connecting pads 16 on the face visi

drawi ng. 1®he microcircuit is placed on the other face, perforations through
the filmproviding access in the known way to the connection pads. If _
necessary the chip can be incorporated in the recess of a conpensation film

descri bedhBelapiVcan aldo FévECa Basorid il 180 88 @aﬂé&é’ﬂwie?:[pﬁgﬂgmpp dBK of Odes

17 placed on its largest section, the connéctions an eing at the
edge of theesamesineas themsard 19 or only cover the device.

According to a preferred variant (Figure 8) the card 19 makes up a compensation film.
It comprises a closed recess 21 in which the coated microcircuit 4 is inserted, the
interface support film (1, 2) extending outside the cavity on the surface of the card
body. The extension of the device outside the cavity is in no way apparent to the
touch or eye due to the thinness of the interface support film. Thus a card which is flat

to the touch also with a microcircuit protected by the cavity is obtained.

Conforming to other characteristics the device can also comprise a supplementary
miniature resonant circuit including an emergency aerial and/or an integrated capacitor
placed in the microcircuit in such a way as to compensate for any failure of the aerial
or the capacitor placed on the interface support film. Thus it would be possible to
recover information stored in the chip using a specific non-contact proximity reader
which makes the device more reliable.

For this purpose the microcircuit can be powered and communicate without direct

contact via the emergency aerial if the aerial circuit of the support film fails.

Figure 9 shows that the device comprises a compensation film 22 placed on an

interface support film. The compensation film can be placed on all types of interface
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As .a variant the interface can conprise both contacts and an aerial (not
shown). The aerial can for exanple be placed on the other face not visible
on the draw ng. Figure 7 shows a chip card 18 outside the ISO
standards in force. It conprises the device (D) with the support film2
pl aced on a support card body 19 which can have di nensions equal to or
| arger than the film for exanple equal to at |east tw ce those of the

conbact wiAPFHTLSs G8n Fort P qRe el Bl ER bl fuilabe SRl Mt TBrepY "¢
opposi te {dzedetafist 89sVe) With thos8 WHicH ShrfBE faed ohéréRsad Fe e dithithen 20

arranged above the support filmand be of the sane size as the card 19 or
only coveinvenhtionlevi ce. According to a preferred variant (Figure 8) the
card 19 makes up a conpensation film It conprises a closed recess 21 in
whi ch the coated mcrocircuit 4 is inserted, the interface support film(1,

2) extends : ' ; | f: i : : The
oxt ens: on TP cBftEehSBuGTREEMBlsRl Faek SRR T kU A NS 10° e

touch or egrnettions @, 8lamdtthe mneapsidétirigmateriabn 8 ace lcoapgrhr Thé iMathof Teircessar d
which is flat to the touch al s? wth a @Crt?\d rcuit %(ré,otect,ed b% the cavity
i s obt ai nédN contashivih e gncartiating waterat ictnesxtent thatdt eRijaing the matera at

conpri se % w%kemant ary mniature resonant circuit including an energency
aerial an Fo an integrated capacitor placed in the mcrocircuit in such a
way as to conpensate for any failure of the aerial or the capacitor placed
on the interface support film Thus it would be possible to recover

i nf or mat | Bhthigkness is prafarabbhsychuibahipesespesc?? just axeeedsthe Micipctruihang its
reader whj t he device nore reliable. For this purpose the

M croci rcgrﬁ%]apggﬁa?%g. power ed and commruni cate w t hout direct

The compensation film can be any material, preferably flexible for the applications
intended. In the example a PE polymer with a thickness equal to 200 um for a 150 um
chip and connection with wires has been used. It has been shown that it was possible

- to use a compensation film of iess than 50 um for a 50 um chip and connection of the
«Flip chip» type or by applying conductive adhesive of the type «Silver giue» (Patent
Application No. 97 04093 or No. 97 04094). This allows a chip device of 110 um to be
obtained in this case. It is possible to print on the film 22 itself.

The device can also comprise at least one protection/personalisation layer 20 and/or
adhesive layer 21 on at least one of the faces of the support film or the compensation
film.

The label made in this way can comprise all the functions and finish of a normal label
apart from its electronic identification function with the greatest discretion in view of its
thinness and fiexibility. If necessary a self-adhesive film can be applied on the
compensation film in such a way as to direct the recess towards an object fo be

labelied and thus hide the presence of a chip.
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ontact via the enmergency aerial if the aerial circuit of the support film

fall s. Figure 9 shows that the device conprises a conpensation film 22
pl aced on an interface support film The conpensation filmcan be placed on
all types of interface 17

support filmas known fromthe earlier type but it is nore suitable and
nore interesting (as detailed above) vm'th t hose which can be fol ded or

creased in line with the inventjon. conpensation filmconprises a
recess 28SigVaiant the RRMRLESRKN W itsel s .atraais()@frﬁdmswsofﬁ c@npligtely kaown

encapsul Wedrgggb fagt{l ﬁ{lcﬂg?g(nﬁthlo‘? %ﬂtagéglarﬁét)ro‘i’%ctforﬁef|lﬁneclﬁstﬁrs'ct§ﬁé”t1§°nt act

with the rial contai ns mat eri al
at | ast ped ifags of aHhésW@lrtgélﬂ%&:H conperisatetidtieasted sbinetextdrst the beight 88 | ust
exceeds the mcrocircuit and its encapsul ation. The conpensation filmcan
be any nihemicpgirgtief erably flexible for the applications intended. In the
exanple a PE polyner with a thickness equal to 200 [err]mfor a 150 [err]m
chip and connection with wires has been used. It has been shown that. it was
POSSi bl e Tha 1458 cainCmsHseAdud) ruém#f;ehmfn ésﬁe%uéuyady &Bat @csdd priftel on th8 flimrrl m
chip and connection of the ((Flip chip)) type or by applyl ng conductive
adhesi ve 26f(thwe$ de(Q)Smd/Iay agbrrespordiag digitaheqds stare Cgllm the memonyATdle or

No. 97 04 %a hJS |l ows a chip device of 110 [err]mto be obtained in
this casén te Clﬁ% ble to print on the film22 itself. The device can
al so conprise at Ieast one protection/personalisation |ayer 20 and/or
adhesi ve |l ayer 21 on at |east one of the faces of the support filmor the
conpensafTheméamiifacturing process for the devices of the invention will now be described with

reference to Figures 10, 11 and 11A.

According to a first stage an insulating support film 1 having at least one flat
conductive interface 2, 9 is provided. It is called «interface support film» in the

description.

it can be obtained by a variety of known processes such as engraving, screen printing
with conductive ink, selective application of conductive material, cutting out of
laminated metal and lamination on a support film, the printed circuit technique,
encapsulation of conductive wires on an insulated base etc. A

In the example and according to one characteristic of the invention preferably an
engraving process for printed or lithographed designs is used on at least one
conductor film previously fixed to the support film especially by lamination or extrusion.
Thus it is possible to obtain if necessary interfaces on each of the faces of the support

film.

The support film and the interface are selected in line with the details given above
relating to their mechanical properties and their thickness. The material of the metallic
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The | abel made in this way can conprise all the functions and finish of a
normal | abel apart fromits electronic identification function with the
greatest discretion in view of its thinness and flexibility. If necessary a
sel f-adhesive filmcan be applied on the conpensation filmin such a way as
to direct the recess towards an object to be | abelled and thus hide the
presence of a chip. As a variant the conpensation filmitself is

a mass of adhesive of a conpletely known type, preferabl é@thi ck and with or
wi t hout dilfpde thmexarpplet is @UmiRum, PRefelradaveE CoRRES due gspecially ko 88 PHFe #Resi ve

i or oci 1 QHeR RRRS Rt BcFionl BRThnb e Wie Hefidhef o ohPREN ccpecial iy by a

bar code printed on the film20 (Figures 9 and 6) and by a correspondi ng
digital code stored in the nenory of the integrated circuit. The
manuf act uFhenghgice obthe engraving rerthod sequirestthe use wé il tormask thertragks avhich

Ctage an Vhetsed fvaampurCoRsr b Enaveddhalnt, e prormi it i bl A

i nterfacgng 1int8rf%a§e [ ﬁiﬁgé’ﬁ%e blurhiBufeddhskt Okidatieh lanadosaBesthefie| M) in the

descri ption. t can be obtained by a variety of known processes such as

engr avi nggppearamse aparhfromganaiind thepaldsfor connedtionswithethe micregirsuitdagilow of
conducti ve terial, cutti ng ut of | arre' nat ed t al a#%j .l am nation on a
support fWlRiNg H&oH reTreyal AP b qartied AHL exRecially by ueshanicsl SGrePPRRRt i ve

Wi res on lQE‘erj. nsul at ed base etc.

As a variant the interface can be formed with a conductive substance based on elastic
polymer and loaded with metal particles such as conductive ink. The elasticity of the
polymer base is which can satisfy the folding criteria of the invention. Application for

example can be screen printing.

Finally at least one microcircuit is fixed on the interface support film and is connected
to the interface.

All the operations are preferably carried out using strips of interface support film
comprising a number of interfaces (aerial designs for example) and supplied as a roll
or on reels 24. The strips are fed to the various existing stations 25 for fixing
microcircuits 4, connection 26 and if necessary encapsulation 27.

Conforming to the invention as the support film is particularly thin, fragile or tearable, it
is not possible to use sprocket transport means which engage the side perforations of
the films. According to the invention transport means suitable for the properties of the
film are used. In particular means of transport controlled by tension of the support film
and which comprise means to measure and/or regulate the tension of the support film

to avoid damage by tearing are used. The transport can for example be provided by
transport rollers 28 or by grips.
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In the” exanpl e and according to one characteristic of the invention
preferably an engraving process for printed or |ithographed designs is used
on at |east one conductor filmpreviously fixed to the support film
especially by lam nation or extrusion. Thus it is possible to obtain if
necessary interfaces on each of the faces of the support film The
support filmand the interface are selected in line with the details given
above relating to their mechanical properties and their thickness. The
material of the netallic 19

filmin t e 1,S, ; ' ; : |

. : y to
s pri od! S SRBpfE B FieecB Bl TRhuiid ¥ o 8RO Shai BuFBRRSIEBN Y | 1.
of coppenyidths drensreahss sofminitremaredesignsresberiallyeunder ednsideration aff i nk to
mask the tracks which creates a costly renoval operation after engraving.

It is prehechaical sirergiipanchproduativityrareserdnt er face to protect the al uni num
agai nst oxidation and for an aesthetic appearance apart fromaround the
pads for connection with the mcrocircuit to allow wel ding. Local renoval

can be cafifihghrtionPBish 8f ihe MrdBrelani cal scrapping or laser.  As a
vari ant t CE€ can be tornmed wth a conductive substance based on

e: astic pol y][rer hand : oaded with netal particles such as conductive ink. The
el asticity of the polyner base is which can satisfy t | di riteria of
the i nven{hep’ﬁ‘.‘crﬁﬁﬁfq“_c%ﬁq_ %%Rf%f%ﬁa%me@"éaﬁsﬁ?é’@@ﬁ&’éﬁ%ﬁi%e%gg' t%E"'hgl ly at
| east O“E;qﬁe%[\%%! pﬁ&bt%diéafea%%mnhg%té.“Fnethé%ﬁam‘iﬂéﬂﬁa%ahééi{/éw@n ¢én be
connect e o the'interface.

activated by ultra-violet rays is preferred especially due to its fast setting time, low

temperature requirement and a reduced need for energy.

For connection there are several known ways which are proven to a greater or lesser
extent and new methods suéh as welding by gold wire or aluminum wire, application of
conductive adhesives or those of the «Flip chip» type with the microcircuit upturned,
pads facing downwards etc. In these two latter cases encapsulation can be omitted

and the connecting heights are low.

Conforming to one characteristic of the invention, the microcircuit is connected by

ultrasonic welding of conductor wires, preferably aluminum.

This technique is not recommended especially on interface support films in line with
the invention (very flexible and/or soft). In the field of the chip card infact ultrasonic
welding of conductor wires is reserved for hard and rigid interface support films based
on epoxy glass, polyimides and interfaces of copper with surface treatment of the Ni-

Au type.

With the present state of ultrasonic welding it is possible to use a welding tool in the
shape of a point from where the welding wire emerges. During welding the point is
pressed on the metal interface pads or of the silicone chip resting on the support film.
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Al the operations are preferably carried out using strips of interface
support filmconprising a nunber of interfaces (aerial designs for exanple)
and supplied as a roll or on reels 24. The strips are fed to the various
existing stations 25 for fixing mcrocircuits 4, connection 26 and if
necessary encapsul ati on 27. Conform ng to the invention as the support
filmis particularly thin, fragile or tearable, it is not possible to use
sprocket transport neans which engage the side perforations of the fil ns.
According to the invention transport means suitable for the properties of

the filmare used. In particul ar neans of transport cqgntrolled_ by tension
of the supppinveriorsfeund that @“efBBWrﬁfi‘%téa%%‘é’epgpmgﬁagug%/@?rf?éﬁuI ate the

tensi on ohupbs314880ch ddrl iR Sich SEOPBAR P of Bk PETR0EPYRSRG o8

transport or - exanple be provi y transport ers

20 quality)lds 4 bebstrtaterfoetHose dumeetly dcesaland with o thidkoess gf moee thartt h ar e
shown but preferably wi dths of nore than ith nmpre designs especially

80 mmwith mbre
under conabas7st i foroexamie 4A04HM were dastineddadairgdiisweiding r&%@”ﬁg Iing

Fi xi ng and cannection of the mcrocircuif ) ¢y cuit can be fixed
by any medrkEiNg éa%r'PQU?‘WB'-%?a - %ﬁé@‘f}%’&@‘ﬁ%&ﬁﬁd‘%ﬁ%s. ves, photo
activated conpounds etc. In the exanple an adhesive which can be activated

by ultra-violet rays is preferred especially due to its fast setti ng tinme,
| ow t enpeThe inventarg meverteeiess havensueadeded imoadying oubrepreguciblepwelds 8hnect i on

there are, several own, ways i,ch are proven to a _great xt ent
and new n@PHﬁtﬂ@?gﬂéﬁyg& %Y'agmgdﬁvag‘o%% sige aa‘?%’%ﬁ'%ﬁlﬁwé?# Qﬁgﬁeégt i on
of In fact within this threshold they discovered that the thinner the material, the better the

weld. This is true even with aluminum wire which is very difficult to weld.

The distinct threshold depending on material is defined at about 75 um for PE and PP.
It was possible to improve the reproducibility of the weld by lying, at least the zone of
the support film (welding zone) on which the welding is to be carried out, flat on a firm

and hard reference surface.

The support film is laid by mechanical means or preferably by suction. In the latter

case a suction circuit is placed in the area around the welding zone.
Thus it was possible to adapt a particularly economic standard welding technique in

such a way as to make it reliable in the case of the invention.

An interspace film (not shown) is placed on the interface support film when the
microcircuit has been fixed to it in such a way as that it can be rolled up correctly

without damaging the microcircuits.

Connection of the interface elements
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copduciive adhesives or those of the ((Flip chipv type with the

m crocircuit upturned, pads facing downwards etc. In these two |atter cases
encapsul ation can be omtted and the connecting heights are | ow.

Conform ng to one characteristic of the invention, the mcrocircuit is
connected by ultrasonic welding of conductor wires, preferably alum num
This technique is not reconmended especially on interface support filnms in
line with the invention (very flexible and/or soft). In the field of the
chip card in fact ultrasonic welding of conductor wires is reserved for
hard and THDintkA i ' i , el and
ot or T acay o S Bleicnts bR g BEsIDY RRA NSRS PO i8R, P
present dieatenmEcted thrasighitice eeppbrbfiim by varipusmethodstknownedram tied statgof thel i n

the shape of a pojnt fromwhere t | dipg wire energes. During wel ding
the poi nt@rt §5Rﬁ‘£‘%'LVQW @ﬁ&”ﬂé"‘ﬁ@ﬁ&?gmt?b@'gn%édkol%wltb ¢ondugtive g’@ﬁ%"%lﬂrp
resting : '

The inven oérlga(%ﬁ%ak%% bg{'q enpts of ultrasonic welding carried out on

i nterface supports based on soft materials such as PE or PP or even PET
(depending on its qualit%) as a substitute for those currentl¥ I n use and

with a t HNeverbelessidussiodhe faipnasoek the:supeert filMm obihesikuepian anmthedntariacke: e
dest | ned dift igAhbl aforehpURLALAGRRIISAUE RSN Ath rbR) B Abog

non-industrial or non-repro cre g e rnventors

never t helgivantgjeousyasaneesanital REON with 1664 peeforstibmei dplteareestdmpiig or

i ndustrial qualit ut having to deviate on this side of a certain

t hr eshol dnee adwa@{am.slw by meatingvartuitrasaumdsvitmspeaidliteolshey di scovered t hat
the thinner the material, the better the weld. This is true even with
alumnumw re which is very difficult to weld.

This method is particularly economic as far as it does not require any extra material in

21

an operation which can be easily integrated and in general within a time concealed in
the manufacturing process of the device or of the interface support film.

Encapsulation

For the encapsulating stage the encapsulating material can be localised over a zone
for placing the microcircuit or extended over all the surface of the support film. In the
first case a drop of the material for example a resin is applied. In the second case the
material can be applied by coating, screen printing etc. Preferably it is applied by
spraying.

The adhesives and resins, conductive or otherwise, varnishes, can be polymerised by
applying heat (thermal) localised or otherwise and/or without heat source, especially

by radiation at certain wave lengths for example UV or by mixing twoteactive agents.

The cold method especially at a temperature of less than 80°C with a fast setting time
is used for all hardening of adhesives and/or resins even intended for purposes other
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The distinct threshold depending on material is defined at about 75 [err]m
for PE and PP. It was possible to inprove the reproducibility of the weld
by lying, at |east the zone of the support film (welding zone) on which the
welding is to be carried out, flat on a firmand hard reference surface.
The support filmis laid by nmechanical means or preferably by suction. In
the latter case a suction circuit is placed in the area around the wel di ng
zone. Thus it was possible to adapt a particularly econom ¢ standard

wel di ng tteamencapsuilating.cThia imagsistedti cetiaia dases by iLAbrasliation. hereferablyothis he

I nventi on. . An interspace film (not shown) is placed on the interface
suppor t f'?Fﬁﬁr\ﬁé&Pt@z@ '%?@EE"PB[ﬁtW%as been)fixeg to it in-such a way as
that it can be rolled up correctly wi thout danmaging the mcrocircuits.
Connection of the interface elenments :

22 Operatidh & fixtres fempensativediimon el ements arranged possibly each side
of the support film can be connected through the support film by various
nmet hods known fromthe state of the art especially by making netallised

hol es by &hdehimifigdo MbthatidsBed GRE HHehtibn SRk B deritivawa) 661 11 ¢ di schar ge

etc.

implementation the process comprises a stage according to which a compensation film
22 also shown on Figure 10 is fixed on the interface support film (1, 2). This
compensation film has at least one perforation 23 corresponding to a place for a
microcircuit. In the example illustrated in Figure 10 a strip 22 from a roll 28 comprising
a number of perforations is laminated on. For this purpose pressure sensitive-
adhesives and/or non-polymerizing glues are used.

@
This stage is preferably carried out before the microcircuit is fixed. It is also possible
but more difficult to bond or fix the compensation film after the operation to fix or

* connect or encapsulate the microcircuit.

As already mentioned above this stage can be carried out in regard to any interface
support film but it is more interesting and more significant with the interface support
film which can be folded in line with the invention.

The recess advantageously serves to define a protection space for the microcircuit
during later rolling up operations and storage but also serves to contain an

encapsulating material which is applied in operation 27.

Supplementary stages

The process can also include a supplementary stage consisting of applying an extra
layer 30 for decoration, protection or adhesion on at least one of the two faces of the
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Neverthel ess due to the thinness of the support filmof the invention and
the interfaces and to their aforenentioned characteristics, these
connections are nade advantageously by mechani cal action with | ocal
perforations or tears, stanping or nore advantageously by riveting or
ultrasound with special tools. This method is particularly economc as
far as it does not require any extra material in an operation which can be

easily integrated and i en ral. ed in the

ranuf 2ct JEosly T ik SXample 4 adaye tim a0 witnilsdofeckor Als ‘s empadkatten m
Encapsul g}d r of TR rﬁl%cﬁ?&@ps‘“ ating stage the encapsulating material can
be | ocal i se over zone placing the microcircuit or extended over all

the surface of the support film In the first case a drop of the materi al

for exanple a resin is applied. In the second case the material can be

appl i ed bHAterpativalya sy@pgarﬂﬂrpra'r@ﬁﬂngoamsmsraéﬁ%a‘sa@nfmﬁ layerdppexamPigy

sprayi ng. rwi se, varnishes,

can be p dyhﬁépﬁs&ﬁé@t%%%?ép%gﬁ{% t?a(n%{e? ocaérloge or ot herwi se and/ or

wi t hout heat source, especially by radi atlon at certain wave | engths for

exanple U/ or by mxing two reactive agents. The col d nethod especially
el ut and rrJCwith a fast setting time is used for

al | hardenlngwof adhesi ves and/or resins even intended for purposes other
23

Following the engraving operation a continuous frame (frame C in Figure 4) can exist
around the devices which has the advantage of reinforcing the support film during the
stages of the process. This frame will finally be removed by cutting. The device can
be cut for example by punching in order to extract it in bulk from a strip 24 of interface
support film.

In another case it is preferable to keep the devices on a strip or roll. For this purpose
it is advisable previously to fix under the strip 24 of Figure 4, a two-sided adhesive
strip with removable protection film. It is cut in such a way that the protection film is
left intact. A cleaning up stage then follows the cutting stage and the adhesive devices

remain on the protection film.
The strip is also cut longitudinally to the desired size (splitting).

Thus rolls comprising adhesive labels in the required format with regular spacing are
obtained on the protective roll of the adhesive. The label can be stuck to any product.
In other cases adhesives with temporary adhesive power or non re-adhering adhesives
are used which enables all the process to be carried out in a roll and ailows the
devices, cards, tickets, non-adhesive labels etc to be supplied in a roll.

Manufacture of large area products containing the device .
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thgn e‘"ncapsul ating. This is assisted in certain cases by UV radiation.
Preferably this is carried out at anbient tenperature. Qperation to fix
the conpensation film Conform ng to anot her aspect of the invention and
an alternative way of inplenentation the process conprises a stage
according to which a conpensation film 22 also shown on Figure 10 is fixed
on the interface support film (1, 2). This conpensation filmhas at |east

one perforation 23 corresponding to a place for a mcrocircuit._|n the
exanpl e ilnRiguredticfor examplguchip tards eanforming tg theninwentian arggnadep i heistages

censi 1 veRRETbRe A HPa ] R e R0 TR 1Y Grebetie BRE 2 ohisess o ge
i s "pref erghb ¥ iRarfat&de8idh rB® 2T Thé BEmBEASARN M i§ aif6il Witkefteater dirfermdie®
| B iReLe B B8 2P0

possi bl e more difficult to bond or fix the conpensation filmafter the
oper at i orthatthei supportditmranct camnprisesagpsingietrowt of penforatinrise clne: film 30:s stillramdy

nment i oned ove thig sta can be. carrigd out in regard to any interface
suppor t fC?H?ﬁ%ﬂBEPth%éng ar?%?%r qaergpéq\etggtqr StYedBYE- significant with the
interface support filmwhich can be folded in line with the invention.
The recess advantageously serves to define a protection space for the
m croci r duistnaied itmas thistprocessl énabiesicardsp enaeelsrte beptosessedgs foothenticketser ves
to contain an encapsul ating material which is applied in eration 27.

s AR ge

Suppl enerdng Rbeis:iiained ARSVE, SERaSSIG P extgnd @5 AAR RESIEIY age
consi sti ’%ﬁ%%'%%é#?@f@i H?gr’l ayer 30 for decoration, protection or

adhesi on one o e ‘two faces of the
24

The compensation film can be of any kind especially paper, leather, non-woven or
woven fibres, polymers etc. In the example the compensation film is PE with a
thickness equal to 200 um and which has a surface area equal to twice that of the

device.

After cutting, a chip card of Figure 11A is obtained. If necessary a film 20 equivalent
to the film 30 can be placed on the card in such a way as to hide the perforation 23.

To obtain the card in conformity with Figure 8 the procedure illustrated in Figure 11
with the difference that the compensation film is bonded after the fixing and connection
stages with encapsulation if necessary is carried out in an identical manner. In this
case the recesses 23 do not penetrate all the way through and thus form cavities 21,

the compensation film becoming the card body 19 after this has been cut.
it is stressed that the remarks made about Figure 10 are valid for Figure 11.

Conversely not shown, a compensation film 29 which is narrower than the interface

support film, in particular at the edge of the latter can be used.

Details relating to certain problems overcome by the inventors are given below
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| apel . "In the exanpl e an adhesive film30 with its protection filmis

applied after transfer of the mcrocircuit. Alternatively a support film
al ready conprising at | east an extra |layer for exanple adhesive and
protected by a peel abl e nmenbrane can be provided. Cutting out and

cl eani ng up stage Fol l owi ng the engraving operation a continuous framne
(frame Cin Figure 4) can exist around the devices which has the advant age
of reinforcing the support filmduring the stages of the process. This
frame will finally be renoved by cutting. The device can be cut for exanple

cupport M SIETE rfeed d Ao abB EicemraBle i e affesbBlseEy,

strip or roll. For this purpose it is advisable previously to fix under the
strip 24 of Figure 4, a two-sided adhesive strip with renovable protection
film 1t The aiotoflong lnmhgeamwdlyssthaa(mgmgopd etestridabpomduoter as marfaqer(aaroundA

cl eaning up stage.then fo the cuttin sta and he adhesive VIC
emai ' oWiEnB SPgterangHCRr fin & rasienadiel gl SR I cRgPeLIs ARy ¢

the desir &ﬂgéb@?tﬂaﬁpémhﬁmﬂ)and cohSiderdtl bett&raRBR i SdcaHdiRfiie e | abel s i
the required format wth regular spacing are obtained on the protective
rol | of tdoenpodindsive. The | abel can be stuck to any product. |In other cases
adhesives with tenporary adhesi ve power or non re-adhering adhesives are
used which enables all the process to be carried out in a roll and allows

the devi 4estso GABALSs inkl&def %thewm?n@é#b? Yrf8 2Rk BeRbCsuracewRERNouRFimgly @

roll. ureo e area products contal ning Vi ce
mcreasmg the surface of the circuit and space required for this.

It also implies having optimised dimensions and track definition (the narrower the
tracks the closer the aerial turns, the larger the configuration of the turns and therefore
more important the flow).

The solution to the problem of cost which is to downgrade the properties of interface
support films is contrary to the above.
Besides this solution which culminates in retaining a very flexible interface support film

(notably made from PE or PP and aluminum) especially creates the problems below.

The present processes are fundamentally not suitable for such support films, never
having been used to manufacture semi-conductor modules.

The flexibility of the support film is fundamentally compatible with the hardness of a
silicone chip and with the fragility of the chip and its connection.

The flexibility and thinness of the support films cause problems for collective

processing in the form of rolls. For example collective processing implies very good

positioning necessary for the transfer and chip protection stage and more particularly
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25 a In Figure 11 for exanple chip cards conformng to the invention
are made. The stages and references are identical to those in Figure 10
accept that the roll 24 conprises a single interface design row 2. The
conpensation filmis a foil with greater dinmension that the support film
and conprises a single row of perforations. The film30 is still an
optional protective and/or decorative or adhesive | ayer. It is noted that
this process enables cards on reels to be ﬁrocessed as for the tjickets and

| abel s obPaVifBdveilifge SimFR B SURPASHIMG jaaNekhe gIveR SRR PeETorgtonss no
packagi n i il . The conpensation filmcan be
of any k?fﬂg&gaﬁ%éigéﬁgyaypgbﬁ?&'P‘gfgﬁﬁgg,boggﬁ{e\?\oven or woven fibres, polyners
etc. In the exanple the conpensation filmis PE with a thickness equal to

200 [err]mand which has a surface area equal to twi ce that of the device.
After cutthedse af dewnoraded condystiygrmatetials; @r@i@m%ah{;mmurﬁ&f@ﬁaewahwn m

20 equival ent.. t o ' . . . il as to
i de ¢ ho SPERTIS SRR teamernn iBidaPoiE N VLR e e hROER S &
the procesigravatbl byidxmdfibnigrobletig e 11 with the di ffgr ence that the
conpensation filmis bonded after the fixing and connection stages with

encapsul ation if necessary is carried out in an identical manner. In this

case the pecgsse o.not penetrate all th t hrough,and thus_farm

cavi 1 os D8 PENE PiohBLAUE SR A8 ASIHSAGeRIRY (e opiAs 180 252 PHRG. o

?gre”Ff;L-rfgrﬁetiniéﬁa%br%GH fiif@hal8 PrinBAGIHIE WRIERS afP R o theWipratl ottife val i d
metal énd which cannot be welded. Their removal is costly and causes the formation

of an insulating oxide layer.

The use of interface support film specially downgraded in regard to rigidity (absence of
Ni) leads to involving soft materials which causes the welding problems described
above. In addition very flexible materials in general melt at the temperatures used in

the processes of the earlier type.

The solution is ideally suited, by adapting present processes for 35 mm reels, to larger

reels of more than 80 mm.
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Co‘nver*sel y not shown, a conpensation film29 which is narrower than the
I nterface support film in particular at the edge of the |atter can be

used. Details relating to certain problens overconme by the inventors are
gi ven bel ow 26 The
aimof long range is a problemas it is inconpatible with the ai m of

reduci ng cost. The aimof |ong range inplies having a good el ectri cal

conductor as interface (a round wire is a better conductor than a
rectangul ar cut or engraved film copper is a better conductor than
al um num and considerably better than ink or conductive conmpound... .. ).

It also inplies increasing the nunber of turns and the aerial surface which
woul d inply increasing the surface ofctApSi rcuit and space required for
this. It also inplies having optim sed di nensions and track definition
(the narrower the tracks the closer the aerial turns, the |arger the

Corut Pont B Bp aee sl 8 PeroR! S bSRhvid 5 bbb 4
interface gHaR®Idash bhEFiak éoﬁleHtiVéﬁMeFfocl:é e @%%edl%ﬁﬁhé%%id Q'Jﬁpo?ﬁilrﬁ Lon

which culmnates in retaining a very exi ble interface support m
(not abl y nwed dsramidBciocuiP{@) anonedtedio the said jrdeifate gharacterised imthabthebl ens
bel ow interface support film has such properties that it is capable of being creased or

folded over itself without deterioration.

'2. Electronic chip device comprising an interface support film having a support film (1)
and at least one flat conductive interface (2, 16) placed on the said support film as
well as a microcircuit (4) connected to the said interface characterised in that it also
has a compensation film (22) placed on the support film, the said compensation film
having a recess (21, 23) containing the said microcircuit (4), its connections (7, 8)
and an encapsulating material (13).

3. Device according to Claim 1 characterised in that it also has a compensation film
(22) placed on the interface support film, the said compensation film having a
recess (21, 23) containing the said microcircuit (4), its connections (7, 8) and an

encapsulating material (13).

4. Device according to Claims 1 or 2 characterised in that the support film and the
interface are which can be creased or folded together according to a curve radius of
less than 2.5 mm without deterioration and preferably of less than 1 mm.

5. Device according to Claims 2 to 4 characterised in that the encapsulating material is
contained at least partly by the said recess.

R
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The pf%sent processes are fundanentally not suitable for such support
films, never having been used to manufacture sem -conductor nodul es. The
flexibility of the support filmis fundanmentally conpatible with the

har dness of a silicone chip and with the fragility of the chip and its
connecti on. The flexibility and thinness of the support filns cause
probl ens for collective processing in the formof rolls. For exanple
col l ective processing inplies very good positioning necessary for the

t ransf er Gamevigs @cqgrgngdo iopg of theyabevriclammscharpetedsed in that the support film

27 for, wire welding. SiLpc h rd il C I ven
transport @Ff%trhéq‘ﬁngﬁg °Jf %853%%52%“@&5#‘38["3%%&@ #%tweggﬁ%#qﬁ%?‘hséqe‘éﬁpossi bl e.
The use of downgraded conductive materials (for exanple al um num or copper
wi t hout specific surface treatnment in particular of the N -Au type) creates
wel di ng gt devicesacapydiagdo etelof the abdavsa caims charaoterised imthabtheosu filovi num
conbi nati ons envi saged by the i ser a, base for.  the

i nterface Mrﬁﬂ?lof‘ atign W@abp?\ﬁt%?%%sm _A’\ﬁrﬂdZ‘ﬁ X elhéf‘fn%ﬁ o iessthpp 80 of
the metal apdyph ﬁﬂeﬁ@?ﬂ?ﬁﬁ!ﬂsn%ﬁ%’q@;@réf e8¢ Rl 0°l dhoffrSa fsig1d causes

the formation of an rnsulating ox e use of interface support
fil m speci aémpercuegsfddssithan 13838rd to rigidity (absence of Ni) leads to

i nvol ving soft materials which causes the wel di ng probl ens descri bed above.
In addition very flexible materials in general nelt at the tenperatures

used in tHREACEERHIING to'Cl8iInTPd td Plohbidferised in that the support film can be
especially selected from among PP, PE, PET.

8. Device according to one of the above claims characterised in that the interface is

aluminum.

10. Device according to one of the above claims characterised in that the microcircuit

is placed outside the turns.

11. Device according to one of the above claims characterised in that the support film
comprises an interface element known as «strap» (11) on the other face to pull back

at least one end of the aerial (6) in the vicinity of the chip.

12. Device according to one of the above claims characterised in that the width of the
turns around the microcircuit are thinner than elsewhere in such a way as to
connect the microcircuit directly on the ends with a small length of connecting wire.

13. Device according to one of the above claims characterised in that the microcircuit

is placed between the turns directly over the support film.

14. Device according to one of the above claims characterised in that the microcircuit

is placed in a corner of the support film and directly above,
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.The sdlution is ideally suited, by adapting present processes for 35 nm
reels, to larger reels of nore than 80 mm

28 _ CLAIMS 1.

El ectronic chip device conprising an interface support film having a
support film (1) and at | east one flat conductive interface (2, 16)

pl aced on the said support film as well as a mcrocircuit (4) connected
to the said interface characterised in that the i nterface support film
has such properties that it is capable of being creased or f ol ded over

Itsel T W {np,des 6UdrGindltb Yhe of the above claims characterised in that the interface has
at least one aerial turn (2) formed in such a way as to be which can communicate
over a distance of more than 8 cm and preferably more than 50 cm.

16. Device according to one of the above claims characterised in that the interface has

connection pads (16).

17. Device according to one of the above claims characterised in that it has
encapsulating material (13) over at least the microcircuit, its connections and at

least a portion of the interface.

18. Device according to one of the above claims characterised in that it has at least a
'protection/persbnalisation film (20) and/or adhesive film (30) over at least one of its

faces.

19. Device according to one of the above claims characterised in that it has a
resonance capacitor (16a, 17b) made up of two conductive plates placed on both

sides of the support film (10).

20. Device according to Claim 19 characterised in that the capacitor (16, 17b) has an
adjustment facility.

21. Device according to one of the above claims characterised in that an integrated

capacitor and/or an emergency aerial is contained in the microcircuit.
22. Device according to Claim 20 characterised in that the microcircuit can be powered

and can communicate at close range via the emergency aerial if the aerial circuit of

the support film fails.
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2. Electronlc chip device conprising an interface support filmhaving a
support film(1) and at | east one flat conductive interface (2, 16)

pl aced on the said support film as well as a mcrocircuit (4) connected
to the said interface characterised in that it also has a conpensati on
film(22) placed on the support film the said conpensation film having a
recess (21, 23) containing the said mcrocircuit (4), its connections (7,

8) and capsul erial 1 : 3. Devic to Claim1
char act er 236 mEa T 5) PAafBBlst e n el comatises s G ooy (o322 crtue P ne

i nterface syaprelD)id fixed BEcording t6 QMBS GV ¢lhimd) e Bérdfbody Waﬁﬂ
23) containing the said mcrocifcuit (4), 1ts connections (7, and an
encapsul at i ragearaf moreathanidy)equal to thatof the desviasr ahidhpreferablyatrisast dmubte
characterised in that the support filmand the i nterface are which can be
creased or folded together according to a curve radius of | ess than 2.5

nm w t hout. I ce
accordi ng %ﬂ% da@B?Eh%’%&ez{sgéﬁ?r&t?ﬁ n thaté’?ﬁrelﬂ@r?gggéb?%l ng’mat eri al
is  contai betvaedn Whithithpaevice drrotdieg tmonk obClaims 1 to 22 is inserted.

29 6. Device according to one of the above clains characterised
in that the support film has a thickness of less than 75 [err]m and

pr ef er abl b ) r. V] : ' e of
Phe above 28 SrECaisvomiiand a3 o faying syl (P crafacteisdd i fat £ ne8
the device according to one of Claims 1 to 22, the microcircuit (4) being located in
the cavity, the support film and the interface extending outside the cavity over the
surface of the card body.

26. Process to manufacture an electronic chip device comprising an interface support
film having a support film and at least one flat interface and at least one microcircuit
connected to the said interface, the said process comprising stages according to
which at least one interface support film is provided, at least one microcircuit is fixed
on the interface support film and it is connected to the interface, characterised in
that the interface support film provided has such properties that it is capable of
being creased or folded without deterioration.

27. Process to manufacture an electronic chip device comprising an interface support
film having a support film and at least one flat interface and at least one microcircuit
connected to the said interface, the said process comprising stages according to
which at least one interface support film is provided, at least one microcircuit is fixed
on the interface support film and is connected to the interface, characterised in that
it comprises one stage according to which a compensation fiim is fixed on the said
support film, the said compensation film having at least one recess (21, 23)
corresponding to a place for a microcircuit.
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hag an’el ongation at break of nore than 80% and/or Shore hardness of |ess

t han 80 and/or a vitreous transition tenperature Tg of |less than O

and/ or a fusion tenperature of |less than 130[err]C 8. Device
according to Clainms 1 to 7 characterised in that the support filmcan be
especially selected fromanong PP, PE, PET. 9. Device according to one of
t he above clains characterised in that the interface is al um num 10.
Devi ce acg@rgin g _one. of, the. ahave clains characterised in that the

ot oci 1 ot Froded BpBitEin 1 iR 28 fefeciiRed iR Tt S50 REIARES ARl o one
of the abovgcedrdingfo W EcRipErdatioh filfls 1Xe8 SrUtPBYald Slddbrt filnG.gA@EAiges an
I nterface el enment "known as ((strap)) (11) on the other face to pull back
at | east oneoropensationifimaeaving afleast one fecess (21728 cofrespanding o a place.for a
Devi ce accordi ng' to one of the above clains characterised in that the width

of the t HCCEBlund the microcircuit are thinner than el sewhere in such
a way as to connect the mcrocircuit directly on the ends with a small
‘| engt h of connecting wre. 13. Device according to one of the above

cl ai mrs chagaRtoeess adcondirightat Claine 2ifiar26adharagterised inghal theadnripsnsetion filme is
turns direct]y over the sugrgort film 14. Device according to one of the
above cl aj nRla&aa pefarethe aucrogirewhis X88. ni croci rcui't is placed in a
corner of the support filmand directly above,
30

30. Process according to one of Claims 27 to 29 characterised in that the

encapsulating material is only flowed into the recess of the compensation film.

31. Process according to one of Claims 27 to 30 characterised in that the
compensation film is placed after the microcircuit is fixed or the latter is

encapsulated.

32. Process according to one of Claims 26 to 31 characterised in that the interface
support film is provided in strips on a roll (24) and that means of trénsport controlled
by the tension of the support film to feed it to at least one work station (25, 26, 27)

are used.

33. Process according to one of Claims 26 to 32 characterised in that the microcircuit
is connected by ultrasonic welding of conductor wires.

34. Process according to Claim 33 characterised in that aluminum conductor wires are

used.

35. Process according to one of Claims 33 or 34 characterised in that for welding at
least the space (zp) of the microcircuit on the film support is laid on a firm reference

surface.
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15. Deli ce according to one of the above clains characterised in that the

i nt'erface has at |least one aerial turn (2) forned in such a way as to be
whi ch can comuni cat e over a distance of nore than 8 cm and preferably
nore than 50 cm 16. Device according to one of the above cl ains
characterised in that the interface has connection pads (16). 17.

Devi ce according to one of the above clains characterised in that it has
encapsul at | over | east the m crocircu its connections

ng materi al
and at %a’g&ocs%ap@wém% - Xe) ‘tas’éW aééharaciwseééo.ﬂa%t th%&HPBP’ﬁ I és @k of

the above ci, 2 &,raracterl sed in that it has at |east a
protection/personalisation film (20) and/or adhesive film (30) over at

| east one of its faces. 19. Device according to one of the above cl ains
characterised in that it has a resonance capacitor (16a, 17b) made up of

two condudfi Peocessassorgingtensoifolaims 26 4¢ §§§hafaqt¢r¢s7ub;sba&thenmtsrf@swpn

17h) nas. ant© SEuEam Ay o G endSinh et ng [0 one of tne

ng to one of the
above clains characterised in that an integrated c,apam tor and/or an

energency aerial is contained in the mcrocircuit. 22. Device according
to daim38. Bmeaeaewrdmg foronenatt Clelres 26 ¢e 3¢ichatacterised indhaldherirterface and

can COMTUNT gl & 8L aCLO3E caRgEs e I cRIPHASIEN 1Sk oBbrd i 8

circuit of
31 perforations/tears.

39. Process according to one of Claims 26 to 38 characterised in that it also comprises
a stage according to which an encapsulating material (13) is placed at least over the

microcircuit and its connections.

40. Process according to one of Claims 27 to 36 characterised in that the enrobing
material is flowed into the recess (23) formed by a perforation of the compensation

film.

41, Process according to one of Claims 26 to 40 characterised in that it comprises at
least one exira stage consisting of applying an adhesive layer (30) with a peelable

protection film on at least one face of the label.

42. Process according to one of Claims 32 to 41 characterised in that the strip has a
number of interfaces and that it comprises a stage consisting of cutting each device.

43. Process according to one of Claims 41 and 42 characterised in that the said
adhesive layer of the protection film is provided in continuous strip, in that the
devices are cut while remaining fixed on the protection film and in that a cleaning up

operation is carried out between the devices.
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23., Ch?p card (18) characterised in that it conprises a card body (19, 22)
on which the device (D) is fixed according to one of the abaove clains,
the card bodyMeRM A2 an area of more than or equal to thatTOVFRIE*®Lvi ce
and preferably at |east double. 24. Chip card (18) characterised in that
it has two external filnms (18, 19, 20,‘;g) bet ween whi ch the device
according to one of Clains 1 to 22 is% nsert ed. 25. Chip card conpri sing
a card body having a cavity (18) characterised in that it has t he devi ce
according to one ofnCains 1 to 22, the mcrocircuit (4) being located in

the cavity, the suppart fp di ng outside the cavity
over the surface of C i manuf acture an

el ectronic chip device ¢ pgr t filmhaving a
support filmand at Ifast 0 d [at Ieastgzzgigg;rocircuit
connected to the saidirqtiérpnds, the said procdsg}cignpris es
according to whi ch at a n | suBpegtiqf il mis provided, at

| east one mcrocircuit ig}f e M erflace Qupport filmand it is
connected to the int@rfa , pchar g ' n t att h€ i nterface support
filmprovided has suth hat it is p#p f bei ng creased or
fol ded w thout deteriorathdo .\Process H huglact ure an el ectronic
chip device conprising a gqf Bce support W aving a support film
and at |east one flat&i Ik seateastd MbEdr oci3cuit  connected
to the said interface, t i ' "_Nﬁ-f aqgs according to

whi ch at | east one interflacgl suppor Llmis r‘&L., — At | east one
mcrocircuit is fixed £=Etim and i s connected to

NEA
the interface, characterifded in that it conpriS€ 3ope stage according to
whi ch a conpensation fil & ' - ' port film the said
conpensation filmhaving at | east one recessIg21, 23) corresponding to a
pl ace for a mcrocircuit. Zh
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32, v 28. Process according to Caim26 characterised in that it
al so conprises a stage according to which a conpensation filmis fixed on
the said suppdveIRf the said conpensation film havi ng -at RGI&RI8/02081

recess (21, 23) corresponding to a place for a mcrocircuit. 29.
Process according to Claim27 or 26 characterised in that the conpensation
filmis pl aced before the m croci rcuid/ds fixed. 30. Process according

to one of Clains 27 to 29 characterised in that the encapsul ati ng
material is only flowed into the recess of the conpensation film 31.
Process according to one of Clains 27 to 30 characterised in that the
conpensation filmis pI'ﬁc'Ed"aT't'EFIh‘E.ﬁE’LCT.’CJT.CTJTEts Tx&d or—tteyl atter
is encapsul at ed. 32. Procesp; according to one of ims 26 to Bl
characterised in that the i nterftbce support filmis biovi ded in ptrips on

a roll (24) and thatineans of trphnsport controlled by the tensioph of the

support filmto feedlit to at |llepst one worf ation ( 5 26, 27) are
used. 33. Process dccording tl, one of A a aracteriged in
that the mcrocircuit IS conn]e‘:,t ed b)} |nig of condugt or
W res. 34. Process according Itb Cl ai m 33 b that al yni num
conductor w Ll used !
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35. Pifocess according to one of Clains 33 or 34 characterised in that for

wel di ng at | east the space (zp) of the mcrocircuit on the film sug)dport
is laid on a Wor9T282erence  surface. PCT/FR98/02051
33 36. Process according to one of Clains 35 characterised in that

the support filmis laid by sucti on. 37. Process according to one of
Clains 26 to 36 characterised in that 344 interface on the support film
i s made by an al um num engravi ng techni que. 38. Process according to one
of Clainms 26 to 37 characterised in that the interface el emrents and
contact pads are connected through the support film by mechani.cal

perforations/tears. 39. Process according to one of Clains 26 to 38
characteri in that it also conprises a stage according to which an
encapsul atin ' hS placed at | eas . -G ocpycuit and
I t.s connecti . aiccordi ng to o | Q) 36
characterised = I'ng mat eri al ' e recess
(23) formed byjFr=EEs ==z bhe conpensat =1 Process
according to 3_:1'] 40 char act er S gg— t\ onpri ses at
| east one extr gyHLAGR ) of applyi ng a o (30) with a
peel abl e 5 29 \\ N 23 29
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protection filmon at |east one face of the |abel. 42. Process according
to'one of Clains 32 to 41 characterised in that the strip has a nunber of
i nterfaces amgbédnaiszit conprises a stage consisting of cuttli pgraaédeqVvi ce.
43. Process according to one of Clains 41 and 42 characterised in that the
sai d adhesive layer of the protection filmis provided in continuous
strip, in that the devices are cut vwidge remaining fixed on the
protection filmand in that a cleaning up operation is carried out

bet ween the devi ces. : - 34




