- 1 - METHOD OF MANUFACTURI NG ELECTRONI C CARDS Field of the invention

The present invention concerns a nethod of manufacturing conplex electronic
cards each including a first electronic,unit, at |least partially 5 arranged
in awndowin a solid layer of the card, and a second electronic 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 |aWgTHOD OF MANUﬁh@FUWN@@EEbW@@@C@@RQS ype card
and al so other devices 1n variouas forns, particu tronic 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 which each i nﬁi'e‘fﬂ%f#b‘é%b&?ﬁﬂrﬁ“ ng sheets 20 defining the

external faces thereof, at |east el enrent havi ng an external
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. provides the follgwing steps: -2- jnserting the electronic instruiment in
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provi ded wi hhitcaé@tﬁﬁéﬂwléoms&% e RRStSclBEHGME LrhittEhd thdordiatsd il afe

opposite to the external surface thereof; 5- superposing an adhesive
protective fiteralHayereforeedsbwua fikerstmatenal which covers at least one of the

surfaces of said second electronic unit. In particular, the filler material is a
resin, provided in a non solid state during the manufacturing 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

16 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;



the area between the electronic elenent and the edges of the wi ndow, the
protective filmholding the electronic elenment in the wi ndow and cl osing
any slit between said electronic elenent and the lateral wall of said

wi ndow;, placing the electronic circuit2-n 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 paths; depositing a filler material on the
set of elenents already provided and superposing a second insul ating sheet

on the filler matgfidting lihe élé&?&h@%r@[ruh%’ﬁt”ﬁ%'tﬂ@ Wﬁd&ﬁssmh)é prgduced

by the preceding steps, the filler material form ng a | ayer conpensating
for any surf'%é%@&t&ﬁl@ﬁt 8@§u¢l€pﬁgnlﬂ3r elemaryeh@ing ngrovitede Witbt comductivedul e.
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whi ch i s i nsarfacedbaredfi quid state when pressure is applied to formthe

el ectronic nodule, fromfl ow n into any slit between the el ectronic
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surface of the electronic elenent. However, the nmanufacturing neth
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el ement and
- placing the electronic circuit in a zone close to the window and

10 connecting the electronic element fo 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 resulting 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 being manufactured
and the adhesive protective layer is in place. This sequence of steps
raises a 30 practical problemgiven that-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

manuf act ur i r&e&ﬂiﬂi@”ﬁms.ofnd;e%ﬁi, '% Nerally W& hyditfis &id Qrshidedifii! anysed to

formthe cards 5 are provided and processed I n an appropriate nmanner to

obt ai n hi gh elgraentsy aeg dicstr asgambladdty formp elgtteonic ievidascandrthendibesees are
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to the i nvemvamufacture 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 wwindow 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 manufdactured 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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el ectronic / een taken to the card manufacturing equi pnent or
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el ectroni c dftesthrough shis it igrareangast sugihthat dhe disstcarn seqrnduelgsiranicipit
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includes three"'main implementation’ modes’ In a first implementation mo

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 fo 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 layer 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 elsectrical connection is located in a
wi 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 act uri ng equi prent or facility where said solid |ayer is provided, the
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connected electronic units, and then a structure_including a protective
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the first eleGld-fil fird7 fird Wt ditssddriPedab st first 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 |l 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 s&d at |east one w 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

back up at Iu@am thardiredtion o shide agerard 200 Qémtﬂm;@%m@ra&' [e@b%%rt?éuyt he
protective film Next, the first unit is noved bac 6 the

di rection of2PPled 9{9}?@?&"&‘?‘% i%tﬁtalssarfacewa@éoraa ée%ﬁfap@égtsaphﬁltslf glnltysaﬁﬁl i ed
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cl ose any sllts en t and unit,
sai d el ect r isaid eleotrrcatnonmeqjmmaayrtgﬁt’rmuggh saiddapggareure. 5Finally, in the
nmet hod according to the invention a filler material is provided on the

protective film Fiimrallganmithelmetr@dr aeckdrdlnghtd:mé mwaintibras fillpantdtetialyisi n a
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el ectrical W%ﬂ%hiéﬂﬁd%ia@%eﬁ'@‘féfé?%rcb@éf%mé/ cAFdSIRVAL Reast 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 frominfiklft-rati ng 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, partiggilarly dihREVer filer SBRBbHIeR SRS the _electronic M@(riicgus

variants of the ma acturing nethod according to the 2%Ie| nvention formthe
subj ect of trorgeded énteachaiard. ma8nufettuded dn igucootarnce wike thke anethgd of

O her featurﬁs.and .advant ages of the electronic card manufacturing nethod
accordi ng t 8¢ YSH98ntion will al so appear fromthe follow ng 25 detail ed

description of i mpiQ@ifentathoWs "Pelcttronit askBiiM. ort BkvicdesF IFigireon bei ng
made with reference to the annexed draw ngs, given by way of non-limting
exanpl e #nd asgemplechwith azprotegtiyefdm shows a first enmbodi nent of the

el ectroni c devicegd; r go ed 1 n,:eac -aC ed./ ce with
the nmet hod of the F:‘ vent@i Lsﬁta %b ViERCBr -Céf{:%éél}?(%@s %asg%%ﬂdgbggé (r:tg'%i C
assenbl y or im@ntica iof arriinferreediaie staendiray thie maanybaactsieg inethbd| ofi theFi gur e
3is atop view.of an electronic card according to the invention in an

i nt er nedi at én\ge[nélpg, during the manufacturing nethod of the invention;

- Figure 4 is a cggfrese e hQdtosd-aagtidhaldrightbel id W-p§ ofifiglire 3withtthet he 10
electronic card in a finished or sem -finished state; Figure 5is a

cross- sett i Girgtrapieam iprayfinigbed jon semiNfinighedigatles 3 with the el ectronic
card in a fini shegiQieSM 5 bid¥sSOsdionhMliBw 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 baich 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 in®ention; -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; Figure
9A shows schematically one step of a second inplenentation node of the

met hod according to the invention; Figure 9B partially shows the

i nternmedi ate product resulting fromthe step shown in the diagram of Figure
9A; 25- Figure 10 shows a cross-section of a variant of an electronic card

obt ai ned via the nethod aC%tQi'lélﬂ%éch@%n'gg\fﬁé”id:@?tion':i gure 11 is a top
view of a protective film ds in accordance with
a third inplenen ¢ f YetH - _Figures
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the invention ined 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 electrically 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
method, a first electronic unit 4 is as®enbled to a second el ectronic 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. Conmponent 14 can for exanple

be a micro- rgfawﬁ@ﬂéermo@wmmwacé@@ﬁdéwtwoa@%&w%pﬁﬂécﬂ&sacmb&efy- It

w [l be noted that the second electronic unit 10 can also, In a variant,
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d th i 1St el | i Lngl |
B A e
which is flexibl %@fpe&e'a?"?faasﬂle\%caep% Soﬁg%rhi%%%‘?:n% PEpigS ‘Y%ﬁgﬁf‘w‘ﬁﬁt Jon.
Conduct i v pairtss24Ginang6s 34 provides! B repetveipesiiies ol sald papB NESTiniyS

between unit 10 and unit 4 are arranged on tongue 18. For this purpose,
unit 4 has &R AssRNDIEdnRecentsH re 32 mtquiich slastiical coppgctioni 181A of

pat hs 20 an r heal n , I |, | i 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 to 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 sheet. 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 layer 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 those-3Rilled in the art can be envi saged.
In 9 particular, nore than two conductive paths or electrical connections
can be provi ded between the two units. Tongue 18 can act as a support for a
| arge nunber of electric connection paths between the two electronic units.
After electronic device 40 has been forned, a protective filmin tw 5

parts 24 and 26 ijp @rupsdgdentt Sp! &5 ARST Mitedd|Ofd e préfidedi sh RRdt! Solid
defining, when assenbled, a central aperture 32 into which electrical
connect i on 18Y§a8 389 onsthedraestiva filmhand Recssvee issior gxampie sppliehtmthehose of

first el ectrgni j : t r teghi i i r e t ween
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18 passi ng Hetthonriagtardp drding endRufdcturele witlr it tfilleh onaterinheutioangimgt s have

a general_ U shape. In anoth variant, only one of the two parts is
U- shaped dr ei%—‘?tﬁcﬁlaqqrg’egﬁgnﬁgshaped. The protective filmhas a zone

eripheral to aperture 32 ich i s_applied against the outer edge 5 of the
Fear IOf ace of fiF pt ‘?é’@f’?ﬂ%}@"%m Flg?“?ﬁ&t%’&f?v‘éeﬁtof? RiSEEUrRE 8 ledetet ends
into a zone fper inkkerial 42 Oa kkbEShd %5;5@%%%4@% ﬂ&%@d 8n %'aﬂiJﬁﬁerszfé}%s

function of the protective filmwll be described bel ow. ectronic
devi ces 40 fiireferabiy tthetprotentivecdm ircladesmaar adhesive tarkkentireagtivathblet r oni ¢

card producty QL t ik SE ds. or inlets are
general ly maénu ggt %‘I’}o&ﬁﬁ@is&%ﬁ tdéﬁg“ghgégﬁiwﬁ ﬁg %%;ﬁ}gfﬂggtrop Ee%r#afﬁ Theet .
Ihn t he e’ttm: p,n'm?ct amdldmitiinmtecﬁivé!fgmdttfbbi bbdthCEto (Itjh‘e 5] }Siufl'ﬁdg (&#ﬁd’id' ayer
aving a as ndow I ovi or _each card and intended to receive
ot east pardiefy ettt RHaihg protegtyp TN &5 By o Gove earaonogaeiai ¢ 4 | <
thus placed dah SadilysEOUrEnddd aPtHLelGy F _tr%dre-a?ga&i et éﬁafdrﬁﬁicf ahitY ivshifghen

applied against thé peripheral zone of window 6 so as to close any slit 28
bet ween 25 td@dining ap Aperdre 32dhafraliaysielpctivahcameeationst8 tmpassithrdoglensur e

that slit 281,50t el sed by e cll fil t t rts 24
and 26 therg‘%‘v a\rt}se té%zzenée% %4 '\?\ngtgh? h%ggb%ltrﬂ? s{da\régrasnggg}rh&oLbitat,e\éﬁ\é?fﬂ"%
havi ng al& egiropethhaftepealettrahicylevine48 hpatteePdorrheda variant, it is,
however, possible to omt the overlapping zone, but to assenbly the two

parts properly silfeilbye sioteed 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 6A 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 simifar way to the arrangement

30 shownin 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, to-tbrma layer 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 h@&btédﬂ@étﬁlma&ﬁ@fQhé%ﬁaﬁlesﬁd)\lvﬁ\@h f!’g?l%@'@BMf@ér@%'thﬁt hilmto
be fixed firstly to the rear face of 10 unit or said protective film
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an apert ureﬂ@ytd:m‘tt!ﬁrém deffieetpdrtapenmpimratta aperd@et 32, pﬂlSlshtdamoeaﬁily Owi ng

to this f r 0sSi I to arrange th rof ective | m 15
br oper |y i i s oh e e BRE8 sanel oB o Bcaind¥ 816 e Feghpficio
noted that tunt, ©fagigedtiimefSiongethaanthoBe! sfdgpéraire 3Nam bass wibligh. TB

particul ar at [east two units at | east partially arranged I n reSpective

wi ndows i n Gheange Rigteativeiftim 4 betwaensthedist andseoprd pnits 4@ngliieofen and 6B
show two var @5{{ é@f A 9 i ?E?ﬁl‘d%% Rith 1he él%SigElPtH?\gdtl\éﬁ fridmgar ch

al so satisfies Jectlveo resent 1nv otettive filmb50
of Figure 6pusbeflotmedglofaperiiragB2 mamngdafsldmal tie gpartsnpedpham@aéribusaid32 and

havi ng lit 52 s, throu m aperture 32 as far as
e 0 . iabenbie i looRRRE Rt SHtS 96,18 Ba; BERE R PAREI A L o° <o
as to be ablgdesgdelahisdeiormaieh ahdfretumﬁﬁtdoﬂfe géteéral plePelsf Grietsdtivee 32
agai nst the outer edge of the rear face of__unit erture 32 has small er

di mensi ons fiBP4 ﬁ%%%UBF g pﬂss%@r@m%t?h%ﬁlecﬁ&%ééﬂn%’%'l%@nth@as| ly be
arranged inj;ap ﬁEHHFc.ﬁ?éZSB%s %ﬁﬁ.&beqapaggﬁgggb%@ﬂb@}@ ggt.m%Zan gt then

nmoving it unti s located I n apertur I'S corectly

pl aced agai mtgeﬁmaﬂyea)n‘ a‘ralcﬁlieﬁmarmi:rialmeposﬁediwhsb:arthwaqard(bctdye[sabemggerrent
30 shown é nf nQeret?\e s!?s preferably 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 {o 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 onto 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 periphet2d to aperture 32, which can easily
5 be fol ded outside the general plane of filmb54 and thus allow an

el ectronic unit, of larger 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 el ectronic device 40 in accordance with the present invention,

unit 4 is peshee firbt 940bf eRefildt BaktialB8bOStREbERréMd A sScdiRy pameral to
said 10 aperture 32 |located between slits 56a to 56d. These peri pheral

parts thus thRidiigs raptesial ds daesr pecednondnitsetlGr goi thed thedlillgsnmateriabl ane of
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the protect igveoff béify doatéd withardsin; eE coufd fiindBiudd BEbRYYUen®Rurfabe filler
material provided to formthe core of the card or an internal |ayer of said

card i s prefgfamafiongrablents fof thedinishgds@sdt ed in viscous |iquid 20 state
or inthe formof a hot nelt solid which is then at |east partially nelted
so as to coat seéegardingder ani atarnativel imploeniatiag eb the pnethedr efi the
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rai sed by suftadrésifBfBreNpiebdcast perietatadMehcdBApAbH! 2 bhudit 10.
substantial |T¥1isv?sr trﬁgc?é 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. 1t 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 inthe 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 layers 8 and 44, particutarty 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-i#dtated 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 nobst
of electrical connection 18. This nethod ensures that the filler material

i s present under rembhdifg ctmpamsthes diterhativid infplerentation DR thet hsthadoi ds
sone parts of bottom|ayer 8 not. being coated with resin; which could then

cause subsedlféht ag,i¢ _'rB’@In_HPHa'tni ft PPEBNLREONSE CRIRWIPHE SHRROE AP P!
Accor di ng t Qh@Ns@EdrRy NAbEtShit TBhIETRIA 3! PR ed; dBthaah Qlf'n?:f[Q!%cfrBHi ntion,

in particular in the situation described wt eference to Figures 10 to

5, the resi rompawsdsafdheyseeand ded, durasity filmsBhds @leﬁpa)ﬁiéedttzqcfommandheﬂ
d ' | | | " i rection which t hat
oort ot the Ui dfiorE i 0T B i 84y B Siliefon MBGB B8 1655 ' i

10. This is fiimd? depositednanhiraeathhsrotdotive filmiso FRigwer@nt s of unit 10 are
| ocat ed underneath said support. Thus, support 12 is initially |ocated at

15 some di st ance Adcordifglibdhk asbodinfid of the Bldttichi® delvReUTA lof Fiddest at e
s, beneath and al so partly above said support during the
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been ar rdhgéefomedhand allapeprotedctiveffilmi0 toobe easivarangee agsinsathemger ovi ded

to assist t I f t.of th si,n underneat h support 12. By way of
non-1imti ngg%ég%ypg,‘m?ﬂf%‘”IEB%&??‘?Jﬁ}fﬁ Lﬁ‘é%v%%lq Paﬁ Qﬂ? li“M‘é' Bcﬂe\fé?%%s t hus
creating anAephywapiackighas e eflectpdrflc Depie 10ANE thaa Heatgsd ol Addiayer .
Apertures can al ge_ rovided in_support 12 to _encourage the flow of part
of the resi ?F“ﬁf g’%d ?ngtwwrﬁss%p‘dﬁ‘ﬁtﬁﬁs Adaipstaphicts thpdep part ofn have
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then spread out by a roller "or a e in adrect tends to lift
t he secotd ot aad eaddtthaying amiapertutehof hdifferamtt dilmensirshéa defisiena

Suppor t 12 1083l HEafiar F; ESRRLl S Bl e Gho g i A 15 B csi
i s introducetbadimeat lof debrercbiting 1o thelindentiresBoRnandrigare Bativbeul arly
by inj ecti O?ra'n%grea}\t rtreox%rﬂél 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 860 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-14Fkm60 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). Accor di ng
to the enbodi ment of the electronic device 40A of Figure 7, the electrical
connection 64 between units 4a and 10A is formed by netal tongues which

come out of Jjmdulg, J&A%e\ﬁ!?@mmgaﬁrsﬂfgﬂaﬁae&%h B tibth %%Ine][ faéger Fdng! | ow

protective filmb50 to be easily arranged agal nst the rear e of unit 4A
It will be nutietB tihinsenieidt intAchaity & pravided| inveiid |ayier hlt avil deesstedAserehown i n

Figure 8, el ronic h C QA is then arranged on.a sol,id | ayer, 8A havi ng
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| ayer 8A careldérdric it 00B tisind@perdied arl pravridd befods elzcottBroratdaeach
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t hrough tr angeateaB32faf fimEED, through $lit 5@ providleddn Raidfihe (Figoas 6ARSH Willf i | m 60
l ocat ed bet ween Igyer 8A and sub%ort 12 capl be identical to resin 42
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Protective film 50 is set in place so that it covers a peripheral 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 unif 4B placed in said window to be closed. As in
the first implementation, the protective fitm 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 filier 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 botiom 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 40B is 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, int®nded to forman internal layer 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 |ayer 8, protective film50 is

provi ded andf idsind) apl agie badvedrowniti4B Einduthe 18Brabyall o$ eibdsg 8 be the

el ectrical cg%nelg%l on 64A in aperture 32 of filmb50, through slit 52

provi ded i nS&§ of e exieeahavdaenet seiid gyer 840 be noted that unit 4B can be
secured to the layer by dots of adhesive before the protective filmis
arranged. This fiff will $er optask that, tinj Hey yatiews card @’Bg@@ﬁ@rﬁ%rq%ﬁﬂb?ﬂg at

| east one sl tardt b > ] i r iensi ons
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spread out fiimapdding ehiodght Mikechrd ddultiothlisacdidepedling heolsibert fprthe car ds,
said filler material then covering the second electronic unit 10B. The card

vari ant shoReteR seligllayeno differs in particular fromthat of Figure 8 in
that the bottomtransparent film 70 has a wi ndow 72 arranged opposite the
ext ernal surface VUit réfergngesto Digivresig! andet?A dail2Eumi thirdprpderaeg®@tipor ns f or
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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 saolid 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 suchmahat it does not 5 extend
underneath the whole of the second electronic unit incorporated in the
resin layer. In particular, the protective filmhas reduced di mensions 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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described; bel ow. nif StHe”abeffsmcadé\ﬁ?ébé &oeaértel slabad lon @ dtadtie Reaat ed
production and provi des cards of verfy 76g(|f ualltg) wi t hout any risk of the
117%) i

protective fofbwipeelayey8afrd pritestvetfi gures1248) aadihe st salia Adrebat ch

manuf act ured c re th
cut out . rieSfEfTnohenb S o fdRiRk ShoR 0o BOG RS he PRERRER 38 0 e
thr ough. rzﬂypﬁ?gﬂfﬁ‘iﬁagﬁ'ﬁfﬁﬂ?zqgg “"”a‘e“ds“‘"’“éte““?da”??m’ ona
ones, provi de r e._secon
el.ectroni c #d dappavhiphd CAJBPYS, aﬁ Bk ugh Beéﬂﬁfe&@ i ned
by four &% &P fithOYbderdg uré tHERCC OF i Qfmtgaudae@aﬁbué@ 83Ainside Wi | |
be notedth t eprotectlvefl mis very ?ln here. In a first step of the
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securely between unit 4 and wall 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 protbttive film?76. It will be noted
that the slits can be nade after the |l am nation step, particular in the
case of hot lam nation. 5Next, the electronic devices 40C 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 Tpk@tb@ﬁ@é fival lwiibh aduziahtbeapar higherveFio§ Weailidg Byhedthé Sfillerar e
| onered sufficiently to release said flaps which then nove at |east
partial |y bieitelipl pasegsds isnromysald alata.onmatfieular arepim ing Yispeuf bauidc) .
Finally, unigge4 are noved up inside apertures 6 to the level anticipated
for the finished cards (Figure 12D). The flaps are then abutting agai nst
the |l ateral surface. i T : b SeC I € it 4
and wall 30 of agte\g{"&fr)ee%?t%dn%vﬂi @h%?éggéﬁ%@ﬂ"&ﬁ %E@Eergeﬁz s oge[?ﬂ%&ﬁl aps
?r e prefer a;shyfaﬁelafei?tela*galdusttd’[(ite heast bu;r@dgerl cdizedhqacrmd IOMS iz\&\icﬂact@vgf aunit 4
Figure 12E). These fol de nds, are, pr.efer onded agai nst_ sai d rear
ace. " agal noePEe Sepbauran. e st Db AB0 Mhater SHHace ARGV LS B8R &
subsequent | ypggnpgi resmh Rilf tHissphce YHRM A0 Miteridildyer KIGhartdrdd @ Being
respective electrical connections 64 to units 4, the resin will not ™ fl ow

al ong wal | s fomned and fasdore) a Tesin dillpdbaisenurelydixes andt KiGra layer 8. t hose 20
of the other inplenentations nodes of the nethod, 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 |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
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(B) providing a first solid layer having at least one window, wherein the at least one
window is provided to at least partially receive the first electronic unit, and piacing

the first electronic unit of the electronic device, or the electronic assembly, in the at
least one window;

(C) providing a first protective film formed of several parts having respective profiles
that, when assembled, define a first aperture into which the electrical connection
passes, wherein the first aperture has smaller dimensions than those of the first
electronic unit, or providing a second protective film formed of a single part having at
least one slit starting from a second aperture made in the single part, wherein the
dimensions of the second aperture are smaller than those of the first electronic unit,
and placing the first protective film, or the second protective film, so as to cover the
first solid layer in a zone peripheral to the at least one window and at least a lateral
surface of the first electronic unit, to close any slit between the lateral wall of the at
least one window and the first electronic unit, or to cover the first solid layer in the
zone peripheral to the at least one window and an outer edge of a rear face of the
first electronic unit to close any slit between the lateral wall of the at least one
window and the first electronic unit; and

(D) at least on the protective film, providing a filler material and forming a card by the
filler material that is at least partially in a non solid phase, wherein the filler material
at least partially covers the electrical connection of the electronic device or the
electronic assembly.

2. A method of manufacturing electronic cards, each card including at least a
first electronic unit at least partially arranged in a window in a solid layer of the card,
and a second electronic unit electrically connected to the first electronic unit, wherein
the method includes the following series of steps in series:

(A) first forming an electronic device, or an electronic assembly, by making an
electrical connection at least between a first electronic unit and a second electronic
unit, and then providing a protective film having an aperture, or arranged to define



(A) formng an electronic device, or an electronic assenbly, by nmaking an
el ectrical connection at |east between a first electronic unit and a second
el ectronic unit; (B) providing a fi r_%_sol id layer having at |east one

wi ndow, wherein the at | east one window is provided to at |east partially
receive the first el ectroni c unit, and placing the first electronic unit of
the el ectronic device, el ectro ic assenbly, in the at |east one
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(A) forming an electronic device, or an electronic assembly by making an electrical
connection at least between a first electronic unit and a second electronic unit; and



3. The electronic card manufacturing method according to claim2, wherein
said protective filmis fornmed of several parts, having respective profiles
provi ded to define, when assenbled, the aperture into which said electrical
connecti on passes and the aperture has snall er dinmensions than those of the
first electronic unit. 4. The electronic card manufacturing nethod

according,to claim erein said protective filmhas the general shape of
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of the atpasesthrongh aRrestliclist onBbpbritieeahd aps are rel eased and then nove the
flaps back up at |east partially towards a general plane of the protective
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the firsteletleytie assegnhini t, wherein the el ectrical connection passes through
the at | east one aperture; and (E) at least on the protective film
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material at |least partially covers the electri ch connection of the
el ectronig dew,.ce or,_electronic assenbly. 7. The electronic card
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of windows in the first solid layer to which said protective film is assembled, wherein
said structure is provided for forming a batch of cards, wherein each incorporates

one of a plurality of the an electronic device or the electronic assembly.

9. The electronic card manufacturing method according to claim 1, wherein a
first part of the filler material is formed by a resin provided underneath the second
electronic unit while the second electronic unit is raised relative to the first solid layer
or turned onto a top side thereof, and a second part of the filler material is then



8. The el ectronic card manufacturing nmethod according to claim®6, wherein
said protective filminitially has a plurality of apertures respectively
centered on a plurality of w ndows inzihe first solid |ayer to which said
protective filmis assenbl ed, wherein“said structure is provided for
formng a batch of cards, wherein each incorporates one of a plurality of
the an electronic device or the electronic assenbly. 9. The electronic
card manufra¥ided iongsark seeNdatiedraithygnit hagisiolder, dayepeiuned pitpst PP of the
filler natideiteredfsofasrtode lbgated pe shanfipt part digte ditetenatedalh t he second
electronic unit while the second electronic unit is raised relative to the
first solig | apRrel@ktrdriic B8 @BAGfatUkHAP nfdthied hB&Ir@iah to aRfimal speRad thart of
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formed by(jdt | east one resin, wherein the resin is spread out using a
roller or a blade, or is introduced |aterally, wherein the second
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initially®'8g %?P@g on a bottom surface of a support of the second
electronic unit. 12. The el ectronic card nmanufacturing nethod according to
claim 1, Wherelhe aleskenndasbmanufashdingi Bepogvacresion e &laimf 1| Wegreimag eri al
bef ore pressadesdlid lapgd isegdravivededo. said 3illerTheateriad diefori pressurd imaapiadt ur i ng
met hod acg@fddbng to claim1l, wherein said protective film has an adhesive
surface or a heat reactivatable surface which, once applied against a rear
face of the f!f%‘e@ét?&%%’d%%f&ctuﬂ#@ﬁ{e &Qcc%;%n%‘?@&afn%e RLrefEaify! I St
electronic unit. i e electronrc tar manu Cgct H‘?Qﬁg{mt}q’% according to
claim 1 GRS T Fas ARdiEso S PPROR A A A el BRI (RGP sai d
pr ot ect i véPRlied AaEst anear fage ohthelielce pelEac ok radgerasHe the remidadd eidheoni c
unit. 15firsTélectedractinibni ¢ card manufacturing nmethod according to claim 3,
wherein said protective filmhas the general shape of a slit ring. 16. The
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parts is gener U- shaped. . el ectronic card nmanutacturing nethod
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by a resin provided underneath the second electronic unit while the second
el ect r oni ¢5.uni the elegtiprie gardenanyiaetufing Mashad pegording ftelciely & WHeraiupaidd ont o
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The electronic card manufacturing method according to claim 2, wherein a

first part of the filler material is formed by a resin provided underneath the second
electronic unit while the second electronic unit is raised relative to the first solid layer
or turned onto a top side thereof, and a second part of the filler material is then
provided on the second electronic unit that is folded down or turned onto a bottom
side thereof so as to be located on the first part of the filler material.

18. The electronic card manufacturing method according to claim 6, wherein a
first part of the filler material is formed by a resin provided underneath the second
electronic unit while the second electronic unit is raised relative to the first solid layer



- 22 - or turned onto a top side thereof, and a second part of the filler
material is then provided on the second electronic unit that is fol ded down
or turned onto a bottom side thereof ?? as to be located on the first part
of the filler material. 19. The el ectfonic card manufacturing nethod
according to claim?2, wherein the filler material is formed by at |east one
resin, wherein the at least one resin is spread out using a roller or a
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layer is k&ddridadidotrodRN@H b &tpo@@)a bottom surface of a support of the second
el ectronic unit. 22. The electronic card manufacturing nethod according to
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second sokéghrday@ttront @ioMistgd(En said filler material before pressure is
applied thereto. 25. The electronic card manufacturing nethod according to
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26. The ePEtPYAUBitcard manufacturing method according to claim6, wherein
said protective filmhas an adhesive surface, or heat reactivatable
surface, ®@RBi chThoetEetrapipl daed ragraifasturig medinod aceordihgtthecldim §& wakedt @oni ¢

unit, adhessas 1dyer tidieniti@BT dépte®@for Bepdtions lsughes of @bgppofi bf the s&bnd 27,
The el ect %%Ptr?niE%q‘ manuf act uri ng nmet hod according to claim?2, wherein said
protective filmhas [imted dinmensions so that said protective film does

not ext engs_und“lergen%%[cpror[nri%séargfmértn]u%aa(l?ﬁr?gngne?f'wr?c?%crzgo%icng%8'éléim 2, wherein a
second solid layer is provided on said filler material before pressure is applied
thereto.

24.  The electronic card manufacturing method according to claim 6, wherein a
second solid layer is provided on said filler material before pressure is applied
thereto.

25.  The electronic card manufacturing method according to claim 2, wherein said
protective film has an adhesive surface, or heat reactivatable surface, which, once
applied against a rear face of the first electronic unit, adheres to the rear face of the
first electronic unit.

26. The electronic card manufacturing method according to claim 6, wherein said
protective film has an adhesive surface, or heat reactivatable surface, which, once
applied against a rear face of the first electrenic unit, adheres to the rear face of the
first electronic unit.



28. The el ectronic card manufacturing nmethod according to claim6, wherein
said protective filmhas I[imted dinensions so that said protective film
does not extend underneath nost of thg second electronic unit. 29. The

el ectronic card manufacturing nethod 8éor ding to claim2, wherein said
protective filmis fornmed of a single part having at | east one slit
starting fromthe aperture made in the single part and the aperture has
smal | er dEfrenslheleeeiic eagsaaptfaciyeng Meshodepe@rdion e clgnn €. whaein The

el ect r oni protentide rftm ufaacltitachdimeeshod scthet dadgorpectvaiim Hoeshet exiendai d

prot ecti vanddrh@athndRbiMpd sebohdlepRbihis uhitat are each L-shaped. 31. The
el ectronic card manufacturing nmethod according to claim 3, wherein said

protectivegfilMd §ERLiR Rl mb¥F=LRihG ntdia B &r&RG b brth &P Gferein said

protective film has limited dimensions so that said protective film does not extend
underneath most of the second electronic unit.

29.  The electronic card manufacturing method according to claim 2, wherein said
protective film is formed of a single part having at least one slit starting from the
aperture made in the single part and the aperture has smaller dimensions than those
of the first electronic unit.

30.  The electronic card manufacturing method according to claim 1, wherein said
protective film is formed of two parts that are each L-shaped.

31.  The electronic card manufacturing method according to claim 3, wherein said
protective film is formed of two parts that are each L-shaped.



