VETHOD OF MANUFACTURI NG ELECTRONI C CARDS Field of the invention The
present invention concerns a nmethod of manufacturing conplex electronic
cards each including a first electronic unit, at |east partially 5 arranged
in awndowin a solid |ayer of the carh and a second el ectronic unit
electrically connected to the first electronic unit and incorporated in an
internal layer fornmed by a filler material which covers at |east one of the
surfaces of said second electronic unit. In particular, the filler material
is aresin, provided in a non solid state during the manufacturing process
or a 10 resin provided in the formof at |east partially nelted hot nelt
sheets, so as forman internal |ayer of the card. It will be noted that the
internal layer forned by the filler material can contain other solid
structures or elenents, in particular positioning or filler structures for
said internal |gyefnop oF MANUFACTURNG EREE TREANRC T RARTKst ype card
and al so ot her ; ctronic tag
or a portable electronic device. Background of the invention A

met hod i s al ready known from EP Patent No. 1,559,068 for manufacturing

el ectroni ¢ nodul es whi ch each i Eélg%ﬂﬁeg@ I gﬁg! ating sheets 20 defining the
external faces thereof, at |eas el enrent havi ng an external
surface that substanti aIIy t ouches one of rnal rfaces o
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el ectroni c wseianbvided ihhe nbatslial stasd Huﬁiﬁg 3iaé tnavh UTEONring process or a
10 resin provided in the form of at least partially melted hot melt sheets, so as

form an internal layer of the card. It will be noted that the internal layer

formed by the filler material can contain other solid structures or elements,

in particular positioning or filler structures for said internal layer.

"Electronic card" means a bank type card and also other devices in

15 various forms, particularly an electronic tag or a portable electronic device.

Background of the invention

A method is already known from EP Patent No. 1,559,068 for
manufacturing electronic modules which each include two insulating sheets

20 defining the external faces thereof, at least one electronic element having
an external surface that substantially touches one of the external surfaces

of the electronic module and an electronic circuit arranged between the two
insulating sheets and connected to the electronic element. This method

provides the following steps:

25 - providing at least a first insulating sheet including a window for

housing the electronic element;



pl acing the electronic circuit in a zone close to the w ndow and 10
connecting the electronic elenent to the electronic circuit through a

wi ndow provided or made in the protective filmand | ocated opposite said
conductive connection pat hs; depositing a filler material on the
set of elenents already provided and superposing a second insul ating sheet
on the filler material; 15 - pressing or lamnating the assenbly produced
by the preceding steps, the filler material form ng a | ayer conpensating
for any surface contours resulting fromassenbling the el ectronic nodul e.
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el ement and the internal
protective film holding the electronic element in the window and closing any

slit between said electronic element and the lateral wall of said window;
- placing the electronic circuit in a zone close to the window and
10 connecting the electronic element to the electronic circuit through a window
provided or made in the protective film and located opposite said conductive
connection paths;
- depositing a filler material on the set of elements already provided
and superposing a second insulating sheet on the filler material;
15 - pressing or laminating the assembly produced by the preceding
steps, the filler material forming a layer compensating for any surface

contours resuiting from assembling the electronic module.

The manufacturing method described above solves an important

problem, namely, preventing the filler material, generally formed by a resin

20 which is in a viscous liquid state when pressure is applied to form the
electronic module, from flowing into any slit between the electronic element

and the lateral wall of the window in which it is arranged, so as to prevent

the resin extending at least partially onto the visible external surface of the
electronic element. However, the manufacturing method presents a problem

25 in relation to the sequence of steps, in particular the fact that the electrical
connection between the visible electronic element and the internal
electronic unit is achieved once the electronic element has been inserted in

a window in an external insulating layer of the card being manufactured and

the adhesive protective layer is in place. This sequence of steps raises a

30 practical problem given that card manufacturing equipments or facilities are

not generally equipped with a device for welding or assembling various



el ectronic unit is achieved once the electronic el enment has been inserted
in a wndow in an external insulating |ayer of the card bei ng manufactured
and the adhesive protective layer is in place. This sequence of steps
raises a 30 practical problemgiven tha-card manufacturing equi pnents or
facilities are not generally equipped with a device for welding or
assenbling various - 3 - electronic units. Indeed, generally, the various
el ectronic circuits and elenents are first assenbled to formelectronic
devices and then these electronic devices are taken to a conventional card
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or inlets, who prefer to separate the production of the el ectronic "devices
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to the invemianafacture of the cards incorporating these electronic devices. Although
10 the method described in the aforecited document can be implemented and

used to obtain complex electronic cards, it has a major drawback for those

skilled in the art specialised in manufacturing finished electronic cards or

inlets, who prefer to separate the production of the electronic devices from

the card forming process.

15 It is an object of the present invention to overcome the major

drawback of the prior art method mentioned above.

Summary of the invention

The electronic card manufacturing method according to the invention

20 is mainly characterized in that the electronic assembly or device, formed by

at least a first electronic unit provided in a window in a solid layer of the card

and by a second electronic unit arranged in an inner layer or the body of

said card, is manufactured first, prior to production of the electronic cards;

i.e. before the solid layers and other materials forming the body of the card

25 are added. Thus, the electronic device incorporated into each card is made

in a preliminary step, in accordance with a conventional process. In order to

do this, various ways of implementing the card manufacturing method are

proposed. In particular, according to the invention the protective film is
formed of several parts or a single part with at least one slit.



20 is mainly characterized in that the electronic assenbly or device,
formed by at least a first electronic unit provided in a wwndow in a solid
| ayer of the card and by a second electronic unit arranged in an inner

| ayer or the body of said card, is manfactured first, prior to production
of the electronic cards; i.e. before the solid |ayers and other materials
formng the body of the card 25 are added. Thus, the el ectronic device
incorporated into each card is nade in a prelimnary step, in accordance
with a conventional process. In order to do this, various ways of
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descri besl iglecirizamdnrasutioxdd ﬁastlhsiﬁecm&beptramlr@bw e, wheéarthée et ist he
el ectronic device, fornpd, of at least fir d second pre-assenbl ed
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ina 25 first solid Next, a protective film of he type descri bed

above is prioeinsss @frﬁﬁl prtﬁagw Hen @@ateﬁ @tdharecv@@s@‘rﬁauéwmcarny slits that

may exist between the first electronic unit and the lateral wall of the
wi ndow. Accor di ntha elachen@emmddnan@ﬂaetmmgamemvdmc@rdmgi todbeiinvaritiinm 2

annexedzéo ihé I'uaeg ?ﬁrcere' ta%nopmglgrrgehn atllonnv?nn&d 2 n ahtersF |m&an%r§1'taCtioa}1sisn%ré%| y or
of the invention, as described in claim 1 annexed to this description of the
invention, the electronic device, formed of at least first and second pre-
assembled electronic units, is first of all brought to the card manufacturing
equipment or facility where the first electronic unit is placed in a window in a
25 first solid layer. Next, a protective film of the type described above is
provided and arranged so as to cover essentially any slits that may exist

between the first electronic unit and the lateral wall of the window.

According to the second implementation mode defined in claim 2
annexed to this description of the invention, the electronic assembly or
30 device is first of all made and then, before the electronic device is provided

on a first solid fayer and the first electronic unit is arranged in the window in



30 device is first of all made and then, before the electronic device is
provided on a first solid |layer and the first electronic unit is arranged
in the windowin - 5 - said solid |ayer, the protective filmis assenbl ed
to said electronic device so that the efectrical connection is located in a
w ndow defined by the protective filmand so that the latter is thus

| ocated between the first and second el ectronic units. Next, the
pre-assenbl ed el ectronic device and 5 protective filmare taken to the card
manuf acturing equi prent or facility where said solid layer is provided, the
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connected electrqnic ynits, and then a structure including a protective
film hawngaar?arg & nienfifsd it Qﬁi hVﬁfii’é‘ts‘?fam'%rseﬁpﬂgr%’%Bﬁ@”ﬂ%nat hose of

the first ehRedRBifimusiflrstidalnassdhpre Bisdif%irst unit by applying said film
at least against the outer edge of a rear face of said first unit, then an

electrical connection is established with the second electronic unit through

an aperture in said film before the protective film pre-assembled with the

15 electronic device is taken to a card manufacturing equipment or facility

where the first solid layer is added.

According to the third implementation mode of the invention, as
defined in claim 6 annexed to this description of the invention, firstly the
electronic assembly or device is manufactured, formed of at least the first

20 and second electrically connected electronic units, and then a structure
including a protective film having at least one window, which has smaller
dimensions than those of the first electronic unit and has flaps at the
periphery thereof, separated by slits, and a first solid layer having at least
one window for at least partially receiving the first electronic unit. Said

25 protective film is assembled to the first solid layer with said at least one
aperture centred on said at least one window. Next, said structure and said
electronic device are taken to a equipment or facility and the first electronic
unit is placed opposite said aperture, then said first unit is pushed into said
window by folding said flaps towards the lateral wall of the aperture until the

30 flaps are released and then moved back up at least partially in the direction

of the general plane of the protective film. Next, the first unit is moved back



peri phery thereof, separated by slits, and a first solid | ayer having at

| east one wi ndow for at |east partially receiving the first electronic
unit. Said 25 protective filmis assenbled to the first solid |ayer with
said at | east one aperture centred on smid at | east one wi ndow. Next, said
structure and said electronic device are taken to a equipnent or facility
and the first electronic unit is placed opposite said aperture, then said
first unit is pushed into said wi ndow by folding said flaps towards the

| ateral wall of the aperture until the 30 flaps are rel eased and then noved
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close any <17 oSk e RRIVPLE 155 ettt 8 e WiriBhaBhPe St bris uni

sai d el ect rsgidlelsnnc® ConpBcidspaskng firough sai shepget ure. SFinally, in the
nmet hod according to the invention a filler material is provided on the
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electrical coaneet SO Ofatd Wrbrthagidos! Body SPTRL YoaPds #EUL Réast partially

formed by the filler material, the latter at least partially covering said

electrical connection of said electronic assembly or device.

10 It will be noted that, in a variant, the protective film has an adhesive
surface that holds it in place and also, in a subsequent step of depositing a
filler material at least partially covering the electronic connection, prevents
said filler material from infiltrating underneath the protective film and thus
flowing into the window. Other variants for holding the protective film in

15 place can be envisaged. For example, the solid layer may have an adhesive
top surface in the area provided for the protective film. In another variant,
the protective film is thermally welded to the solid layer, particularly in

several specific areas.

Various variants of the manufacturing method according to the
20 invention form the subject of the dependent claims.

Brief description of the drawings

Other features and advantages of the electronic card manufacturing

method according to the invention will also appear from the following

25 detailed description of implementation modes of this method, this
description being made with reference to the annexed drawings, given by

way of non-limiting example and in which:



10lt will be noted that, in a variant, the protective filmhas an adhesive
surface that holds it in place and also, in a subsequent step of depositing
a filler material at |east partially covering the el ectronic connection,
prevents said filler material frominfiZtrating underneath the protective
filmand thus flowing into the window Oher variants for holding the
protective filmin 15 place can be envi saged. For exanple, the solid |ayer
may have an adhesive top surface in the area provided for the protective
film In another variant, the protective filmis thermally welded to the

solid layer, part;t,ﬁH#éar ysl‘né\Néeé{e?s SRR Jh@marcﬁa?he glgctronic deViel 0US

variants of the acturing nmethod according to nvention formthe
subj ect of MhermmedderEaccH aandsmaBufaﬁur@dsmradenaef withdhe magihogsof

O her featu ol advant ages of the electronic card manufacturing method
accordi ng t ;méen ention will also appear fromthe follow ng 25 detail ed

description of inphare® ahbar Mmlesedforidi soseridipdor tBRedes FigXel @n bei ng
made with reference to the annexed draw ngs, given by way of non-limting

exanpl e and@$Seripednvith g protective film, Fj gure 1 shows a first enbodi ment of
the el ectroni c dewpGe 'S“%’ré)%gt Gidw %f%?"bﬂ&&h Haé‘#:rﬁa‘éf:é&@%g o aggor dance
the el'ectron

with the nethod of “the I nvent ure i c assenbly
or device dﬂVFﬁl’fdﬂJ‘r & anSntessediste stalet @urmg)thﬂ cwriwactiiiihgnmethod of thEi gure 3
is atop V'ﬁ‘\’}’ﬁ’t an electronic card according to the invention in an
intermedi at'e St Al e dur i ng the manufacturing nmethod of the invention;

- Figure 4 is a -d*:ga&rse@ral ovsslsetton Reorld the kiné I\ fof Figuees Svithi the t he 10
el ectronlc card in a hed or sem -finished state; - Figure 5 is

a crossi8ect ?6@5%”’3\??83«’/\}%@ Rghedoriserd-fiusheststetegure 3 with the el ectronic
card in a finishedggfe 5§ rédY-s8GHbRI defi along the line V-V of Figure 3 with

the electronic card in a finished or semi-finished state;

- Figures 6A and 6B illustrate respectively two variants of a protective
film according to the invention;

15 - Figure 7 shows schematically a second embodiment of an
electronic device incorporated into each card manufactured in accordance
with the method of the invention;

-Figure 8 is a cross-sectional view of a card obtained via the method
according to the invention and incorporating the electronic device of Figure

20 7,

- Figure 9A shows schematically one step of a second
implementation mode of the method according to the invention;

- Figure 9B partially shows the intermediate product resulting from
the step shown in the diagram of Figure 9A,

25 - Figure 10 shows a cross-section of a variant of an electronic card
obtained via the method according to the invention;

- Figure 11 is a top view of a protective film for producing a batch of
cards in accordance with a third implementation mode of the method of the
invention; and

30 - Figures 12A, 12B, 12C, 12D and 12E show a series of steps

occurring in the aforementioned third implementation mode.



Figures 6A and 6B illustrate respectively two variants of a protective film
according to the invention; 15- Figure 7 shows schematically a second

enbodi ment of an el ectronic device incorporated into each card manufactured
in accordance with the nethod of the i+wention; -Figure 8 is a
cross-sectional view of a card obtained via the nethod according to the

I nvention and i ncorporating the electronic device of Figure 20 7;

Fi gure 9A shows schematically one step of a second inplenentation node of
the nethod according to the invention; - Figure 9B partially shows
the internediate product resulting fromthe step shown in the diagram of
Figure 9A; 25- Figure 10 shows a cross-section of a variant of an

el ectroni ¢ card obt ai ned Vb@'tatilgﬁ d@g&ﬂﬁﬁor%fﬂéqw&ﬂo% t he i nvention;

- Figure 11 is a top view Of a protectrve rrinrior—produci ng a batch of
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Det ai | ed degcri tiobn of the invention
5 escribed below.

In a preliminary step of this card manufacturing method, a first
electronic unit 4 is assembled to a second electronic unit 10 to form
electronic assembly or device 40. Electronic unit 10 is formed of a PCB type
support 12 at the surface of which various components 14, 15 and 16 are

10 arranged. These electronic circuits can be formed of any type of component
and may have various functions. Component 14 can for example be a
micro-processor, component 15 a display and component 16 a battery. It
will be noted that the second electronic unit 10 can also, in a variant, form a
battery or, in another variant, form an antenna. It will also be noted that the

15 first electronic unit can be formed by a single external electric contact pad

connected to an internal electronic unit of the card.

PCB 12 can be rigid or flexible. This support 12 is extended by a
tongue 18 which is flexible, or at least capable of undergoing elastic
deformation. Conductive paths 20 and 21 for establishing electrical

20 connections between unit 10 and unit 4 are arranged on tongue 18. For this
purpose, unit 4 has electrical connection pads 22 to which end pads 20a
and 21A of paths 20 and 21 are elecirically connected, particularly by tin
welding or using a conductive adhesive. The tin can be deposited
beforehand in the form of a thin film at the surface of contact pads 22. 1t will

25 be noted that, according to the terminology used for this description of the
invention, tongue 18 fitted with conductive paths forms an electrical
connection between the first electronic unit 4 and the second electronic
unit 10. It will be noted that the electrical connectiondescribed here is an
advantageous example, but that any type of electrical connection between

30  two electronic units known to those skilled in the art can be envisaged. In



Wth reference to Figures 1 to 5, a first inplenmentation node of an

el ectronic card manufacturing nmethod according to the invention will be 5
descri bed bel ow. In a prelimnary step of this card manufacturing
nmet hod, a first electronic unit 4 is assenbled to a second electronic unit
10 to formelectronic assenbly or device 40. Electronic unit 10 is formed
of a PCB type support 12 at the surface of which various conponents 14, 15
and 16 are 10 arranged. These electronic circuits can be forned of any type
of conponent and may have various functions. Conponent 14 can for exanple
be a mcro- o} lysely [ : tery. It
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between unit 10 and unit are arranged on tongue 18. For this purpose,
unit 4 has whegtassealbledbrieeniranapeitige3? irdowrieh e&mrawd@matl@m\d&m of
pat hs 20 an ar a d, |ng or
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10 through aperture 32. In the variant shown, the two parts have a general U
shape. In another variant, only one of the two parts is U-shaped or both
parts are L-shaped. The protective film has a zone peripheral to aperture 32
which is applied against the outer edge 5 of the rear face of first electronic
unit 4. Protective film 24, 26 then extends into a zone peripheral {o first
15 unit4 as shown in Figure 2. The function of the protective film will be

described below.

Electronic devices 40 fitted with the protective film are then taken to
an electronic card production equipment or facility where several cards or
inlets are generally manufactured simultaneously in the form of a plate or

20 sheel. In the equipment or facility, a first solid layer is provided, said layer
having at least one window 6 provided for each card and intended to
receive at least partially the first unit 4 of electronic device 40. Each unit 4 is
thus placed in a window 6 in solid fayer 8. The protective film is then applied
against the peripheral zone of window 6 so as to close any slit 28 between

25 the lateral wall 30 of said window and first unit 4. To ensure that slit 28 is
entirely closed by the protective film, the two parts 24 and 26 thereof have a
zone 34 where the parts are superposed, part 26 having a region that
partially covers part 24. In a variant, it is, however, possible to omit the
overlapping zone, but to assembly the two parts properly side by side

30 without leaving any space between them.



connecti on between the first electronic unit 4 and the second el ectronic
unit 10. It wll be noted that the electrical connectiondescribed here is
an advant ageous exanpl e, but that any type of electrical connection between
30 two electronic units known to thoseigkilled in the art can be envi saged.
In - 9 - particular, nore than two conductive paths or electrical
connections can be provided between the two units. Tongue 18 can act as a
support for a |arge nunber of electric connection paths between the two

el ectronic units. After electronic device 40 has been fornmed, a protective

filmint 5 t ' ' : i f i, es; of id
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18 passing dctrbhieugdrdapesing’ Maddfadiiretinaviaha e auRriat Rerlot@dpRy ts have
a general U shape. In another variant, only one of the two parts is

U- shapedSorelBetsabeenneciipg 18 shaped. The protective filmhas a zone
peripheral to aperture 32 which is applied agai nst the outer edge 5 of the
rear face of fi rlgtthelvecienbahewnm Figurephoanstbi hefore pressure Seapped toxt ends

into a zonegpery t ' [ ' I T
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In the equi pwedtari/of asid piotectdel filkPto pel behday & the O Quirded. ofsadid | ayer
having at | east one wi ndow 6 provided for each card and intended to receive
at |east paP¥eadl Jhe factthatshenipiechvefiralieit MenPEmeseireessueamatitatinit 4 is
thus pl acedcérpeﬁ?iw @QWaﬁﬂéH' a7 fhd gdbé‘%?rfh@aeaxhgcé’ﬁpgf‘e%rtﬁo\ﬁ?ﬁ fihit Dyt hen
appl i ed agal nst e peripheral zone”of wi ndow 6 SO as to cl ose any slit 28

bet ween 25 défmin@ueragerivad 323Dabélices dlectruddeoamnectianr £8 tapass throligh.ensur e
that slit 28 is entjirely closed by the protective fil t he, t rts 24
and 26 t her a8fThdvehls JERlreAT Rethys: Resyille © atandisp e pidteetive dima
havi ng asr egriopBriy fter BRIctroald devisy 80 haBddendbrmbl. @ variant, it is,
however, possible to omt the overlapping zone, but to assenbly the two

parts properly sStdg B it that the electronic device can include more than two
units, in particular at least two units at least partially arranged in respective

windows in one or two solid layer(s) so as to be visible.

Figures 6A and 6B show two variants of another embodiment of the

20 protective film which also satisfies the objective of the present invention.
Protective film 50 of Figure BA is formed of a single part defining a central
aperture 32 and having a slit 52 which passes through film 50 from
aperture 32 as far as the external edge of said film. It is thus of the slit ring
type. Again, so as to be able to arrange an area of film 50 peripheral to

25 aperture 32 against the outer edge of the rear face of unit 4, aperture 32
has smaller dimensions than those of unit 4. The electrical connection 18

can easily be arranged in aperture 32 by inserting connection 18 into slit 52,

and then moving it until it is located in aperture 32. Next, film 50 is correctly
placed against the rear face of unit 4 in a similar way to the arrangement

30 shown in Figures 2 and 4.



30 without |eaving any space between them - 10 - In a subsequent
step, a filler material 42 is provided on first solid |layer 8 and on the
protective film and pressure is for exanple applied to the filler material
which is then in a non solid state, teifierma |ayer of the electronic cards
bei ng manufactured, with the filler material surrounding 5 electrical
connection 18. In the variant shown in Figures 4 and 5, before
pressure is applied to filler material 42, a second solid |ayer 44 is
provided on said filler material. Preferably, the protective filmincludes

an adhesive or hﬁﬂiteétﬁ% ﬁl!ﬁ/@ha&' the rla@?%hBWnOiW Ffigyr%abé cﬂg@Fsef?\t g filmto
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agai nst the outér edge of the rear face of unit ™4, aperture 32 has snaller

di mensi ons filAnh4 oheeaindr4 bas pagsed hyoupbcl e @éﬂctwm@ane@t;fpm%@the@am ly be

arranged in; t t hen
moving. it UK 2 By LA e B MR oy folupbiteBle i oy 30 ')
pl aced agai mgenamilye@frarﬁ;acﬁ;éepfnaienal depaositedswiieh ahevwesrdt lbodynés seirangenent
30 shovvq in_Fi %Hr ? st
5 form shts preférably have a minimum or zero width. "Siit" therefore
means in particular making a simple cut in the protective film, particularly

along a straight line portion.

The filler material provided to form the core of the card or an internal

layer of said card is preferably formed by a resin deposited in viscous liquid

20 state or in the form of a hot melt solid which is then at least partially melted
so as to coat second electronic unit 10. According to a preferred
implementation of the step of forming the core or internal layer of the card,
firstly the second units 10 are rotated by elastically folding electrical
connection 18, units 10 then being turned onio their top side on the other

25 side of aperture 6 relative to the side provided for these units in the centre
of the finished card. In a variant, units 10 are simply raised by suitable
means and placed for example momentarily in a substantially vertical
position. Next, a first part of the filler material is placed on bottom solid
sheet 8, so that this first resin part at least partly covers the areas of said

30 layer 8 where units 10 will eventually be arranged. Then, electronic units 10

are folded down or rotated again onto the bottom side thereof and placed



Protective film54 of the variant shown in Figure 6B differs in that a
plurality of slits 56a to 56d is arranged at the periphery of aperture 32.
These slits do not pass through film54 as far as the outer edge thereof.
They can therefore define parts periphapal to aperture 32, which can easily
5 be fol ded outside the general plane of filmb54 and thus allow an

el ectronic unit, of l|arger dinensions than those of aperture 32, to pass

t hrough. To arrange protective film54 between the first and second units 4
and 10 of an electronic device 40 in accordance with the present invention,
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material provided to formthe core o e card or an inte ayer of said
card is prefefoapption proflembyoatheddiishatbpardi t ed in viscous liquid 20 state
or in the formof a hot nelt solid which is then at |east partially nelted
so as to coat sescrwdislgetd ramiadiemﬁtiueliﬂnplmlemaiimig of dha meﬂﬁcm‘ red dthe
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This is made easier because the electronic components of unit 10 are
located underneath said support. Thus, support 12 is initially located at
15 some distance from solid layer 8 and a resin in a viscous liquid state easily
penetrates beneath and also partly above said support during the step of
forming a resin layer. it will be noted here that, in a variant where the
electronic device 40 is manufactured so that the components of the second
unit 10 are located above support 12 once the first unit 4 has been arranged
20 in the aperture of the bottom layer, means can be provided to assist the flow
of part of the resin underneath support 12. By way of non-limiting example,
this support can have small projecting portions thus creating an empty
space between said support and the bottom solid layer. Apertures can also
be provided in support 12 to encourage the flow of part of the resin
25 underneath said support. In a variant, support 12 can have a raised end
part, particularly defining an inclined plane. The resin is then spread out by
a roller or a blade in a direction that tends to lift the second internal
electronic units, the horizontally pushed resin pressing against these raised
parts relative to the general plane of support 12 and thus exerting an
30 upward thrust. In a variant, the resin is introduced laterally between the two

solid tayers 8 and 44, particularly by injection into a mould.



position. Next, a first part of the filler material is placed on bottom
solid sheet 8, so that this first resin part at |east partly covers the

areas of said 30 |layer 8 where units 10 will eventually be arranged. Then,
electronic units 10 are fol ded down or 1getated again onto the bottom side
t hereof and placed - 12 - on the first part of the filler material

deposi ted beforehand. A second part of the filler material is then placed
on units 10 so that the filler material conpletely coats the units and nost
of electrical connection 18. This nethod ensures that the filler material
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transparent external films 66 and 68 are finally added. It will be noted that
transparent film 66 covers electronic unit 4A. The latter forms, for example,
20 a light sensor, a solar sensor, or a light emission source, in particular within
the infra-red range. Unit 4A can also define an electronic display visible

through transparent film 66.

It will also be noted that resin film 60 located between layer 8A and

support 12 can be identical to resin 42 forming the internal layer of the card.

25 Adhesive film 80 can be made to adhere to the bottom layer by applying
heat through said layer.

With reference to Figures 9A, 9B and 10 a second implementation
mode of the card manufacturing method according to the present invention
will now be described. This essential difference between this second

30 implementation mode and the first mode is a variation in the sequence of

steps of the method. As shown schematically in Figure 9A, electronic



- 13 - According to another alternative inplenentation of the nethod
according to the invention, in the aforenentioned case where support 12 of
the second electronic unit 10A is provided underneath the electronic
conmponents of the second unit, a resin#i-l m60 is deposited beforehand 5
underneath support 12. This resin filmnmay be simlar in nature to a resin
film®62 deposited underneath protective filmb50 (Figure 7).

According to the enbodi nent of the el ectronic device 40A of Figure 7, the
el ectrical connection 64 between units 4a and 10A is forned by netal
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Protective film 50 is set in place so that it covers a peﬂphera! zone of

15  window 6 and the outer edge of the rear face of first unit 4B where electrical
connection pads 22 are arranged. This arrangement according to the
invention allows any slit between the lateral wall of each window provided in
solid layer 8 and the first unit 4B placed in said window to be closed. As in
the first implementation, the protective film can be formed of several parts

20  with respective profiles which, when assembled on the bottom solid layer 8,

define an aperture into which the electrical connection 64A passes.

Then, as in the first implementation mode of the invention, a filler
material, particularly a resin, is deposited on the first solid layer 8 and
protective film 50, and the filler material is spread out in a non solid state to

25 form a layer of the electronic cards, said filler material then covering the

second electronic unit 10B.

The card variant shown in Figure 10 differs in particular from that of
Figure 8 in that the bottom transparent film 70 has a window 72 arranged
opposite the external surface of the first unit 4B. Electronic unit 4B here

30 forms for example a fingerprint sensor. This latter variant has the advantage



steps of the nethod. As shown schematically in Figure 9A, electronic - 14
- assenbly or device 40Bis firstly provided on bottomsolid | ayer 8 and
unit 4B is inserted into cavity 6 provided in said layer. It will be noted
here that one part 42A of the resin, ingended to forman internal |ayer in
whi ch el ectronic unit 10B is incorporated, is provided before device 40B
or, in a5 variant, this resin part 42A is added while unit 10B is raised
or turned over, as was described previously. Once the first unit 4B is
partially housed inside aperture 6 of solid layer 8, protective film50 is

provi ded an i i L
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invention will be described below. This implementation is particularly suited

to automated production and provides cards of very high quality, without

any risk of the protective film peeling off.

Protective film 76 is made for several batch manufactured cards, in

20 the form of a plate from which the cards are then cut out. This film 76 has
apertures 32A for the electrical connections 64, of electronic assemblies or
devices 40C incorporated in the cards, to pass through, and preferably
apertures 78 in the zones provided for the second electronic units 10C.
Each aperture 32A has four flaps 80a to 80d defined by four slits 82

25 provided in the corners of said aperture 32A. it will be noted that the

protective film is very thin here,

In a first step of the card production method, film 76 is assembled by

lamination, preferably hot lamination, with a solid layer 8 having apertures 6

for receiving respectively the first units 4 of the prefabricated electronic

30 assemblies or devices 40C. This solid layer and the protective film thus



- 15 - of closing any slit between unit 4B and the lateral wall of w ndow 6
on the side of the external surface of solid |ayer 8. It will be
noted that, in the various card enbodi ments descri bed above, the di nensions
of the protective filmare |limted suchsthat it does not 5 extend
underneath the whol e of the second electronic unit incorporated in the
resin layer. In particular, the protective filmhas reduced di nensi ons and
i s not superposed on the second internal unit incorporated in the resin

| ayer. This thus avoids having a filmcovering nost of the bottomsolid
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card manufacturing nethod according to the present invention will be

described bel ow. NEki $hé BRI abiieds I4@ooaret bRiebardry treust @&t iyt ed
production and rovi des cards of very uality, wthout any risk of the

protective PiPoHBIAYHP Bnd PW@@@‘@:E"WZS%:IQMQBZB aptdee fisyt updset ale bat CE
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cut out. as apertures connections 64,
of el ectrondcsaissapdrttires (biguleviaiys L4OIE 4 rmeripwee&cbdufﬂmaﬁﬁg toarettsgset 0 pass

t hrough, and_ .prefera pertures .78 in the z or the econd
el ect roni o SR ERRORNIch.BRALEVE tdeabpad eIy SRR L FivarEs thE arntabe  ned
by four 18l i plan82oR5illr 6 (ERGUIE 1DE). cprrprs L@Iﬁtssm ér@nﬂbbékﬂ eug2isidet Wil |
be noted that the protective filmis ver hin here. In a first step of the

card produc?PHRECHGHher Ipveh aicinatad e eemaigveq! aRfdfatfigue 1R18x dingbl y hot
et e BB A ot 1 P S IHEE D Gl B i
securely between unit 4 and wali 30 of aperture 6 in which it is inserted, the
ends of the flaps are preferably folded against the outer edge of the rear
15 face of unit 4 (Figure 12E). These folded ends are preferably bonded
against said rear face. Again slits 82 may have almost zero width. Thus
when the resin is subsequently deposited on film 76, electronic units 10C
and their respective electrical connections 64 to units 4, the resin will not
flow along walls 30 of windows 6. The subsequent steps are similar to those
20 of the other implementations modes of the method, as are the variants that
can be envisaged for these subsequent steps. They will not be described

again in detail here.

in a variant that is not shown, the first electronic unit has a narrowed

portion in the internal part thereof, this narrowed portion defining, on the top

25 internal surface of solid layer 8, a horizontal peripheral surface of said first
unit substantially in the plane of said top internal surface while the height of

the first first unit can be considerably greater than the thickness of the solid
layer. When the first unit is moved up into its final position, the flaps of the
protective film are then located on said peripheral surface of said first unit in

30 a horizontal position. The slits in the corners of the aperture can thus be
properly closed since the flaps are located in the general plane of the



30 assenblies or devices 40C. This solid |ayer and the protective filmthus
- 16 - adhere securely to each other. Apertures 32A are centred on
apertures 6. Flaps 80a - 80d are then | ocated al ong the perineter of each
aperture 6 in the general plane of protigctive film76. It will be noted
that the slits can be nade after the | am nation step, particular in the
case of hot lam nation. 5Next, the electronic devices 400 are placed on the
structure formed of bottomlayer 8 and protective film?76 (Figure 12A) and
the first units 4 are pushed into apertures 6 by folding flaps 80a - 80d

agai nst the | smal i 1 Fieg 12 jt are

| oner ed suf?lllog%cgrﬁftgl {/li‘ﬁt?‘o{mg1 é%egfsjgnsa?g?ed? f%‘e gﬁpdsﬁ ﬁeg hdftﬁ%nm#t)%egweegg%
partial |y baetens pesses dsits hengelidrsdhte] O padicelanfa fasimn7a v{sEbgs tiguiti20) .
Finally, unigﬁ%4 are noved up inside apertures 6 to the |level anticipated
for the fint§hed cards (Figure 12D). The flaps are then abutting agai nst
the lateral surface of unit 4. To close the slit. curely betweep unit 4
and wal | 30 of bt Gee@er{NahiIBHRP VATENt ALBMDCR T BHE G¥Ae T DORRY | aps
are pref gr ablyadeobtlastentni it 100en8stRimBAIoe ralselihsortieas wWikich asgyoh unit 4
(Figure 12E). These folded ends are preferably bondedcﬁﬁalnst said rear

face. Agai nSRAGE Keghehugemie ineimasuniand teden. sutiags afiayertdheorassion is
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respective electrical connections units eresin wl 0P 1 ow

al ong wal | sfoB@edfand thdevisrné a rébim firbibhadsectrest foEs @nie18C o layert8o t hose 20
of the other inplenentations nodes of the nethod, as are the variants that
can be envi saged for these subsequent steps. They will not be descri bed
again in detail here. In a variant that is not shown, the first electronic
unit has a narrowed portion in the internal part thereof, this narrowed
portion defining, on the top 25 internal surface of solid |ayer 8, a

hori zontal peripheral surface of said first unit substantially in the plane
of said top internal surface while the height of the first first unit can
be considerably greater than the thickness of the solid



| ayer. When the first unit is noved up into its final position, the flaps
of the protective filmare then |ocated on said peripheral surface of said
first unit in 30 a horizontal position. The slits in the corners of the
aperture can thus be properly closed sitgce the flaps are |located in the

general plane of the - 17 - protective film which guarantees a high |evel
of sealing when the filler material passes in its non solid state, in
particular a resin in a viscous liquid state. It will be noted that, in the

variant shown in Figure 12A, the bottom5 surface of internal unit 100 has
bunps or rapged rtions which | eave a space free between the internal unit

and the top e of layer 8 so as to allowthe resin to fill this space
when an internal |ayer of the cards is being forned and thus forma resin
filmthat securely fixes unit 100 to layer 8 - 18 - CLAIMS 1

Met hod of f i | et ronj i ncl_ugi t. ] first
ol ectron cuntt (. ol 8f ERBLRE SRS PR inciBibe & by
a solid | ayleas{ 8 firéAlecttoribentgddsAnad leass padizdyedretigednnc window (8, 5 10A
10B) el ectr] i rst eleé;tronic unit, this
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5 10A; 10B) electrically connected to the first electronic unit, this method

including the following series of steps:

A) forming an electronic device or assembly (40; 40A,; 40B) by
making an electrical connection (18; 64, 64A) at least between said first
electronic unit and said second electronic unit;

10 B) providing a first solid layer (8; 8A) having at least one window
(6; B6A) for at least partially receiving the first electronic unit and providing
said electronic device or assembly with the first electronic unit placed in said
window;

C) providing a protective film formed of several parts (24, 26)

15 having respective profiles which, when assembled, define an aperture (32)
into which said electrical connection passes, said aperture having smaller
dimensions than those of the first electronic unit, or formed of a single part
(50; 54) having at least one slit (52; 56a to 56d) starting from an aperture
(32) made in said part, the dimensions of said aperture being smaller than

20 those of the first electronic unit, and placing said protective film such that it
covers the first solid layer in a zone peripheral to said window and at least a
lateral surface and/or the outer edge of a rear face of the first electronic unit
{o close any slit between the lateral wall (30) of the window and said first
electronic unit;

25 D) at least on the protective film, providing a filler material (42) that
is at least partially in a non solid phase when a card layer is being formed at
least partially by said filler material, said material at least partially covering
said electrical connection of said electronic device or assembly.



A) form ng an el ectronic device or assenbly (40; 40A; 40B) by meking an

el ectrical connection (18; 64; 64A) at |east between said first electronic
unit and said second electronic unit; 10B) providing a first solid |ayer

(8; 8A) having at |east one w ndow (6:18A) for at |least partially receiving
the first electronic unit and providing said electronic device or assenbly
with the first electronic unit placed in said window, C) providing a
protective filmformed of several parts (24, 26) 15 having respective
profil es which, when assenbl ed, define an aperture (32) into which said

el ect i cal connecs | aNeRRRses, m3Al ARSI WA Nrarald ey idlidmpgi ns than

those of the first electronic unit, or “forne a single part (50; 54)
havi ng at | least adinet slectronis 2init5@a4Ap a5 Gxhst pasidlyrayrdngsn iam apetawi(@ (32)

nmade i n sai , i S| f sai rture bei mal | e an 20
Those of " neAT T & sURELVEDTE bR the v 48F kbedont HRSBER b&t (19 such
that it covedA; t10B)félestricaipy icdnhastet iontie Ziesteelefropewalt, tis Sakthoa ndow
and at | east ﬁil at rafJ surface. and/or the outer edge of a rear face of the
first elact PEhding e follewingssties R siehs bet ween the lateral wall (30) of
the wi ndow and sajd first electronic unit; 25D)at |east on the protective
film providing A fiforemnamaneeieairopigogeyigaior assamblad0: ptiAi 4PBYy byvn a non

solid phasemnf Qn?%é&rihéb’%nhéct#&%' Q%-félf-%a t 'lé%%?tbe%ééhaédciid iy said
filler materiral,” said naterral at lTeast partidlly covering sald electrical
connect i on eleckanid witendosdid stevindeslectrads amil, yrovidin@- a protective fim  Met hod
of manuf actHriingq el ?rctrg(gig Cﬁl’ds each, in éédi n% at. | east a first

el ectronic UMY Pﬁ,a 3/@\9 tt F’g & aBa?rH%r%ﬁ“FfC r“?’% Sgeea'r'??'PSéOW ﬂ??o%n?%e,f 6A) in
a sol i d1bayean( thos8Adf afie tihret elidtron®dingt, SeROBEaBhRE HRNigtotetile (fe: 10A;
10B) electrjically connected to the first electronic unit, this method 5

i ncl udi ng t PRIWESD S igstisaid egcond snikpavith said elegtyicalgrannggtian PASE®Or oni ¢

device or ags&HH YaigdherdP4 40B) by neking an el ectrical connection (18;
64; 64A) at Iea@;t %eﬁcﬁﬁen said first electronic unit and said second

el ectronic unit,Bprawbdiding a fisbselit iayer (8] BAhaaving af least angedintiowdef i ne
o aper ek BR) A 2P e TR O ReB P 6L AR RS DR Blng B 5L
second ufi tirevadsensgid etbaadric calviceomnassdrablypasisisail britesdle fimh Gnaperture;
placing the first electronic unit in said window and said protective film
partially on said first solid layer at the periphery of said window and, if not
previously performed, partially against the lateral surface and/or the outer
edge (5) of a rear face of the first electronic unit, so as to close any slit
20 between the lateral wall of the window and said first electronic unit;
C) atleast on the protective film, providing a filler material (42) that
is at least partially in a non solid phase when a card layer is being formed at
least partially by said filler material, said material at least partially covering

said electrical connection of said electronic device.

25 3. Electronic card manufacturing method according to claim 2,
characterized in that said protective film is formed of several parts (24, 26),
having respective profiles provided to define, when assembled, an
aperture (32) into which said electrical connection passes and having
smaller dimensions than those of the first electronic unit, or formed of a

30 single part (50; 54) having at least one slit starting from an aperture (32)



B) providing a first solid layer (8; 8A) having at | east one w ndow (6; 6A)
for at least partially receiving the first electronic unit, providing said
15 pre-assenbl ed el ectronic device or assenbly with said protective film
and placing the first electronic unit-2o-said wi ndow and said protective
filmpartially on said first solid |layer at the periphery of said w ndow
and, if not previously perforned, partially against the |lateral surface
and/or the outer edge (5) of a rear face of the first electronic unit, so
as to close any slit 20 between the lateral wall of the w ndow and said

first el ectppRAECHY é:g part and hg)/inﬁtsrhgﬁél differd] é"ﬂ%r?‘fl’iéééeof 'tll1§“f|r ovi di ng

a filler materi al s at”least partia I'n a non solid phase when
a card | ayeE|9pt§0blG|umﬁ forned at least partially by said filler material,
said material at |least partially covering said electrical connection of
sai d el ectroni c dévilclectr@sid. céide ctaradactudag dmethmd em:t:u;rdimgg toetiaod dccordi ng

to claim 2, char cteriz hat, sai d.pr tive filmis forne sever al
par ts (24 JachTehndf il Pouesiet TRLO G Bedarbratiiane st
assenbl ed, ﬁ;ﬁgaperture (32) into which said electrical connection passes
and having snal |l er dinmensions than those of the first electronic unit, or

formed of a 30 S'@Q'Ele@ﬁbhzc( 88k %mﬂé&hﬂﬁg%eﬂﬁﬁﬁ%o@@ﬁhﬁ% ith &b@hting from
an aperture (32) - - made in sald part and having smaller dinensions

than those @haraﬁt@riﬁeﬁsiﬂ teatesaid girpteatie tfilm is formed of two parts (24; 26) at
least one of which is generally U-shaped or both parts are L-shaped.

6. Method of manufacturing electronic cards, each card including

10  at least a first electronic unit (4) at least partially arranged in a window (6) in
a solid layer (8) of the card, and a second electronic unit (10C) electrically
connected to the first electronic unit, this method including a first group of

the following steps:

A} forming an electronic device or assembly (40C) by making an

16 electrical connection (64) at least between said first electronic unit and said
second electronic unit;

B) forming a structure including a protective film (76) with at least
one aperture (32) that has smaller dimensions than those of the first
electronic unit and has flaps (80a to 80d) at the periphery thereof, and a first

20 solid layer (8) having at least one window (8) for at least partially receiving
the first electronic unit, said protective film being assembled to said first
solid layer with said at least one aperture centred on said at least one
window;
this first group of steps being followed by the second series of steps:

25 C) providing said structure and said electronic device or assembly
to a card production equipment or facility and placing the first electronic unit
opposite said aperture, then pushing said first unit info said window by
folding said flaps in the direction of the lateral wall of the aperture until the
flaps are released and then move back up at least partially towards the

30 general plane of the protective film;



4. Electronic card manufacturing nmethod according to claim1l1, characterized
in that said protective film (50) has the general shape of a slit 5ring.

5. Electronic card manufacturing method according to claim1, characterized
in that said protective filmis fornmed2ef two parts (24; 26) at |east one
of which is generally U shaped or both parts are L-shaped. 6.

Met hod of manufacturing electronic cards, each card including 10 at | east a
first electronic unit (4) at least partially arranged in a window (6) in a
solid layer (8) of the card, and a second electronic unit (10C)

el ectrically conf ctﬂe,% f"gt t‘;ﬁﬁ &l ﬁ]%(/%&'tﬁacctl(rQﬁ‘it{Sw%gH salhhéﬁer'f@r%hgechgtc' udi ng

a first group of I"ow ng an-e tronic
devi ce or asadrfispg Qréom)pllaeyl agaehmstgﬁhariaﬁaleskwfaaei aradi/ocameactfamm of 64)d at

| east betwegn id fir ectron nit sai d seco el ectronic, unit;
5 for m ng. e EliceLs ¥ slisscrht Sl hitBlenr e da R REHET the WiTde sk "one
aperture (3 filbBtinibaicarictriyal donmagiopNsadsinthrhesesal dpestuké;r st

el ectronl c unit and has flaps (80a to 80d) at the periphery thereof, and a

first 20%solid |%g/erat(|@§stmth@gpr@ﬁeqty§sftfmoﬁéowiﬁamﬂte@)mm@ﬁab&haﬁ Sadl
partially rggef bﬂ%ll?hﬁ 4 IrfoR s@]erHéQé“ éfﬁbtcaraal}agerprs%@i?xb' #emb! 4p bei ng

assenbled to sa d f1rFst soI id r vmt sal d ast one~aperture centred
on said at IBeatspamaﬂyWyrmWfliEehnmtellalsBa@rlmvarerca‘l S teps deatiaily Coldringed by

t he second St vi.ding  said structure and said

el ectronic eiesctﬁﬁt,aigggﬁéﬁ 9]%%{8(?2 %’%V‘gﬂﬁ%’??-on equi pnent or facility
and pl aci ng the f S ectronlc uni t. opposite _sajd erture, then_ pushing
o dt st Sunit it FIEBI NG Fswty reRiRg warid epBding okl cati on o
the | at epal chvhbtedized N anar baige pritbitive fiamf hﬁ@ssa'iﬁeflrrs@étﬂ@eiby@'ﬁdarbhe” nove
back up at | east partially towards the 30 general plane of the protective

film -21 laminated foggthere first unit is noved back up towards said
aperture so that said flaps are applied against the |ateral surface and/or
a rear face of sal.d Eleeenigncards manifagudhgsweting siccerding teedlaimed| at er al

wal | of theﬁ%gg@ﬁﬁ?@% g@)gdtcﬁ %Itrotlée ile fiﬁ'ﬁ ||%§H ﬁeé' Cﬁhrzﬁﬁ”ﬁf%%éﬂﬂr assing

t hr ough sai eas he priotective roviding a
filler mat enelspécmdms,t cestred oheaphurgly bf aﬂlﬁ@owmlnahewmhd%yej‘ tphddeh whigin a card

| ayer bei datleas rt| idfille erial, said
ITB.%/F,‘I’I :'j SatP Irlogeﬁ 1t ||sa|ars§er@i; Lé’F""e ?’F‘gc%ro"d?ﬁing& OHNING sai d

el ectronic @ﬁbﬁh‘éﬁcards each mcorporat;ng an electromc device or assembly.

9. Electronic card manufacturing method according to claim 1,
characterized in that a first part (42A) of the filler material is formed by a
resin provided underneath the second electronic unit while the latter is

20 raised relative to the first solid layer or turned onto the top side thereof, a
second part of the filler material being then provided on said second
electronic unit which is folded down or turned onto the bottom side thereof

S0 as to be located on said first part of said filler material.

10. Electronic card manufacturing method according to claim 1,

25 characterized in that the filler material is formed by at least one resin, said
resin being spread out using a roller or blade or introduced laterally, the
second electronic unit being arranged such that a part of said resin
penetrates underneath said second unit when said layer is being formed at

least partially by said filler material.



7. Electronic card manufacturing nethod according to claim®6, 10
characterized in that said protective filmand said first solid | ayer are

| am nat ed t oget her. 8. Electronic card manufacturing nmethod
according to claim6, characterized inr2Rhat said protective filminitially
has a plurality of apertures respectively centred on a plurality of w ndows
inthe solid layer to which said 15 protective filmis assenbled, said
structure being provided for formng a batch of cards each incorporating an
el ectroni c device or assenbly. 9. Electronic card manufacturing

met hod accordi ngq40 e I j [ bl aft.; (42A) of
the filler nat er?jil l?’searf)nr1 'r#egg'gj; @&ﬁ‘gé{“ﬁﬁg%@em u%géﬁ%@%ttﬁ gﬁ’er{]sg'cond

el ectroni c craractgnized inHbat atnesm iayep @60 nissimdtiallgl dedosded ot He bottem sol i d

| ayer or tu 0 h S| t her eof cond part of the filler

mat eri al be%@rgéjci%@;né’Sbegﬁ)rég@)oqqggisgggri@8#33:%@?1@00@9; nic unit which is fol ded
down or turned 051%0 lH]e bot t om si de tfhetreof SQ asdto be,.l ocat eld.on said
first part of saitt frieCEPNigafald granufacturing mefgpd gogeidingte glaimg 1.

manuf act gri sigaraeidnigdd Anctiadi N Getond! Ol byeP 44D RpdREEd ash isRid hggr t he
filler material is formed by at |east one resin, said resin being spread
out using aMagniabeireglrgsrirgrs paplielithesata ateral Iy, the second el ectronic
unit being arran1ged such that a part of said resin penetrates underneath
sai d second unit Thhelrleskpaicl egmsr Mmanuiastagng ometltbchtaccerting gar eiaéinl §. by sai d

filler mategy I PNt I | renic r urkn t hod
accordi ng t%ﬁ% gﬁeﬁflzf,a (I:rhatrhgét %arildz éOtlléﬁ’ﬁf%aﬁlma p%% %n Inggg%gi?%molri geﬁi tially
deposi t ed oreachtieatbble surfaer {62¢ evhidh, rsempplied (@Gajnstfa felae famcofitied|rgict r oni ¢

unit. 2.. El ectronic card manufacturing nmethod according to claim
1, 5 chépac‘?igF%?@& Y. f"ﬂﬁ?reé tg@@g‘ﬁd solid layer (44) is provided on said
filler materi al ﬁtgf ﬁée gr essure i s aLRgI i ed there%ﬁ. ) 13. Electronic
card manufacturi lerBaniscedicamawacturiag ningthqdh scsetding Aeqcleit hat  sai d
protective {hdratiaAgedn 3HRCSHMGrBledioailmeRsd ivakaimetIdRC8uERAhatthi ch,
once applied against a rear face of the first 10 electronic unit, adheres
thereto.  said pmoectmeedimodpes caeld extangl atwernerfhnasddofadber skgngdt o cl ai m
1, charact eélia?ﬁgnil:rﬂjnﬁthat said protective filmhas |imted dinmensions, such
that said protective filmdoes not extend underneath nost of the second
el ectroq\jo.c unit.15 El . . . .
. ectronic card manufacturing method according to claim 3,
characterized in that said protective film (50) has the general shape of a slit

ring.

16. Electronic card manufacturing method according to claim 3,
characterized in that said protective film is formed of two parts (24; 26) at
20 least one of which is generally U-shaped or both parts are |.-shaped.

17. Electronic card manufacturing method according to claim 2,
characterized in that a first part (42A) of the filler material is formed by a
resin provided underneath the second electronic unit while the latter is
raised relative to the first solid layer or turned onto the top side thereof, a

25 second part of the filler material being then provided on said second
electronic unit which is folded down or turned onto the bottom side thereof

so as to be located on said first part of said filler material.

18. Electronic card manufacturing method according to claim 86,

characterized in that a first part (42A) of the filler material is formed by a



1515. Electronic card manufacturing nmethod according to claim 3,
characterized in that said protective film (50) has the general shape of a
slit ring. 16. Electronic card nmanufacturing nmethod according to
claim 3, characterized in that said praBective filmis forned of two parts
(24; 26) at 20 | east one of which is generally U shaped or both parts are
L- shaped. 17. Electronic card manufacturing nmethod according to
claim?2, characterized in that a first part (42A) of the filler material is
formed by a resin provided underneath the second electronic unit while the

latter is r?és%?cbré\ﬁlj@%{' rgdérﬁeéﬂ?re Hd rs%‘b?ﬁﬁlélgc r@ﬁ(r@ruz’ﬂ vt Hinesk a4 fhe top

si de thereof, second part mat erla el ng then provided
on said seczmecbr@awa)m theufirat Smlhddayersmf biroed cdavthe top sideethes@odio a he

bott om si de [ sQ id fir part_ of iLd filler
mat eri al . Sé(g%ce%rags Fratg'?o@liteg 84"‘\3%2% ﬁgi‘@hm pgg\é@%% I e%qgo?i%t rﬁinl t

whil e the |alktkonicsuninivbivth isebhiedvéowe drherriedr siitostki sbtiony efdethdrgphed ont o
the top gide thereof, g second ﬁart of the f | 1 er aﬁjerial bei ng then

provi ded®onS %Qﬁgog’gd%%t él"é’cﬁsﬂ% ﬁfn@ﬁﬁ‘?f%‘?@ el vafedeted down or turned onto
the bottom side thereof 5 so as to be |ocated on said first part of said
filler material.19. Electronic eqigeMmafacttbna MeMAhAcEPIdg et AelMadcor di ng

to claim 2,0%5%%@5'1&%% thel MRy dhAeribi Is! f%?m@@t f"iea's?oh?rr%?ﬂ Ryt | east

one resin resin being spread out using a r
i ntroduced tesirebeairgy spteiae selc usiged gotieroni blads or mﬁro@mdr ateradly, stlrwh that a

part of said resin,l enet r. s _underne th sal econd un en said
Perer 1 s peteoRl, Rdr e SUdiE bend TN U, SuBf e R P B Bl sl esh

20. El eqdr opesetestes umasiieuth saichgedmichonit ageer shivda d)ﬁe? i€ Ibaiirg formed at
characterlzed inthat the filler material is fornmed by at |east one resin,

sai d resin BashrRadileay saig fillggimatedak ol 1 er or bl ade or introduced

laterally, the 15 second el ectronic unit being arranged such t hat part of
sai d resin penet#@t dslegliarienedich manuiaciesaadmeiiad \asearding do| elpsn 6,s bei ng

formed at '&?ﬁact‘éﬁﬁéﬂ% lt%atbt}’resf‘ﬂll?g nfrétbhﬁf rlsn@)}xﬁ%ljadé/ at least one r%g’ E%aﬁm ronic

card manufacturing har acterize at

resin | ayerre@ﬁo})em smaardablutyusﬁegoalrbw onbidue botttoodiZ@dsiatéraliy, thie a

support 1gl2gec%fndt %?ec?%%?cn unlt %%tmrgonar(r:anuged such that a part of said resin
penetrates underneath said second unit when said layer is being formed at

least partially by said filler material.

21. Electronic card manufacturing method according to claim 2,
characterized in that a resin layer (60) is initially deposited on the bottom
20 surface of a support (12) of the second electronic unit.

22. Electronic card manufacturing method according to claim 6,
characterized in that a resin layer (60) is initially deposited on the bottom

surface of a support (12) of the second electronic unit.

23. Electronic card manufacturing method according to claim 2,
25 characterized in that a second solid layer (44) is provided on said filler
material before pressure is applied thereto.

24. Electronic card manufacturing method according to claim 6,
characterized in that a second solid layer (44) is provided on said filler

material before pressure is applied thereto.



22. Electronic card manufacturing nethod according to claim®é,
characterized in that a resin layer (60) is initially deposited on the
bottom surface of a support (12) of the second electronic unit.

23. Electronic card manufacturing nmeth@d-according to claim?2, 25
characterized in that a second solid layer (44) is provided on said filler
mat eri al before pressure is applied thereto. 24. Electronic card
manuf act uri ng nmet hod according to claim®6, characterized in that a second
solid layer (44) is provided on said filler material before pressure is
appl i ed thereto.os- Rgctronic card fvanUfh&akih %@tlﬁi‘f GBI %U&}aﬂﬁ et hod
according to claim2, characterized in that said protective filmhas an
adhesi ve orcharacterigadt irvathabl saiduprelestiyes 2fiimmhinash, aonedhegpei ed beati nst a

rear face o WS Cha006 i re 526 I ronic
card manuf a{:etatgpls%tfsb%e%%?ac%a@ggw &Fcn%%tntgec %ﬂ%&%ﬁaﬁ%ﬁg ar%?(raﬁ e%f tFﬁerﬁtat sai d
protective élebtohigunitnaddbesititerads. heat reactivatabl e surface (62) which,
once applied against a rear face of the first electronic unit, adheres

thereto 5 2X6. BEleetrboini cadanshridactlaeg unetbdreicbedimeaer lamg 60 claim
2, 10 characterized in_ t h%]te1 said protective filmhas |imted dinensions,
such that sehaiapteszedt inethef | $aido@Eotestivextiahdamdai nadhesiveser oheathe

second el eclgaRfgtabdl durf 62) whith, g %éta‘??lljaél frist 358 F?‘accte'%?' ﬁ?{‘ hod
according to clai _?n 6, uchaacrea(ct )eri Zed 1 that saa:@g r%}ot egtl ve Fitﬁ%f as
linmted di nglasironis urdustiherestthe®teai d protective fil mdoes not extend

underneath nobst of the second electronic unit.
27. Electronic card manufacturing method according to claim 2,

10 characterized in that said protective film has limited dimensions, such that
said protective film does not extend underneath most of the second

electronic unit.

28. Electronic card manufacturing method according to claim 8,
characterized in that said protective film has limited dimensions, such that
15 said protective film does not extend underneath most of the second

electronic unit,



