Plastic layer for a smart card Field of the invention The present

i nvention concerns the field of smart cards incorporating at |east one

el ectronic unit, in particular an integrated circuit, inside the card 5
body. in particular, the invention concerns plastic materials formng the
card body. The invention also concerns-ajnethod of fabricating a plastic

| ayer intended to receive a plurality of electronic units during the
formation of a plurality of cards. 10 Background of the invention

There is known, in particular fromEP Patent No 1846874, a smart card
fabrication nmethod wherein an assenbly fornmed of an integrated circuit and
conductive segments is pl acddlagiialayds{onaesmadt g8rdeast one int egrat ed
circuit is introduced into the substrate. Several variants are 15 proposed.
In a first variant, the integrated circuit is pushed straight into the
material formng the substrate, the latter being relatively hard since it
has conduct i Felgpaf tie iomenticn surf ace. Penetration into the material is
general ly achi eved by using heat to soften the substrate material at | east
locally. In a secDnd préséranaventionotoricerh 88y fielddoftheart RhEW Rceebathfifgi t, a
housing is arranged 20 in the substrate having dinensions which
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pushed back } g ce | ocated between the integrated circuit and the
wal | of the R'gh@lt’?]gf‘ﬁ%%f hough possible to achieve, each of the variants
descri bed above has a drawback. The first variant faces the fact that the

bstrate i ner al | or ned arelatively hard plastic |ayer; which
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There is known, in particular from EP Patent No 1846874, a smart
card fabrication method wherein an assembly formed of an integrated circuit
and conductive segments is placed on a substrate and at least one
integrated circuit is introduced into the substrate. Several variants are

15 proposed. In a first variant, the integrated circuit is pushed straight into the
material forming the substrate, the latter being relatively hard since it has
conductive paths on its surface. Penetration into the material is generally
achieved by using heat to soften the substrate material at least locally. In a
second variant, prior to inserting the integrated circuit, a housing is arranged

20 in the substrate having dimensions which substantially match those of the
integrated circuit or are slightly different therefrom. In a third variant, a
housing is formed having larger dimensions than those of the integrated
circuit and an adhesive substance is deposited in the housing, prior to
adding the integrated circuit assembly and conductive segments; then a

25 fitting device presses the integrated circuit into the adhesive substance
which is spread out and pushed back into the space located between the

integrated circuit and the wall of the housing.



precautions during fabrication of smart cards and particularly requires the
5 areas penetrated by the integrated circuits to be at least locally
softened, to avoid damaging the integrated circuits. Further, once the card
is finished, the integrated circuit is surrounded by a relatively hard

mat eri al; which may cause excessive nechanical stresses on the integrated
circuit during use of the card, in particular when the card is subject to
bending or twisting. In 10 addition to the last nmentioned problem of the
first variant, the second variant raises a fabrication problemsince it
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precautions during fabrication of smart cards and particularly requires the

5 areas penetrated by the integrated circuits to be at least locally softened, to

avoid damaging the integrated circuits. Further, once the card is finished,

the integrated circuit is surrounded by a relatively hard material; which may

cause excessive mechanical stresses on the integrated circuit during use of

the card, in particular when the card is subject to bending or twisting. In

10 addition to the last mentioned problem of the first variant, the second variant

raises a fabrication problem since it requires high precision positioning of

the integrated circuit relative to the housing prior to insertion therein. This is

possible to achieve with available fabrication plants, but the production of

smart cards is then more expensive. The third variant may overcome certain

15 of the aforementioned problems, but it requires the localised administration
of drops of resin in the substrate housings in the smart card fabrication site.

Summary of the invention

It is an object of the present invention to overcome the
20 aforementioned prior art problems and to improve the smart card fabrication

method.

The present invention therefore concerns a plastic sheet involved in

the formation of a plurality of smart cards which respectively include a
plurality of electronic units. This plastic sheet is formed of a first material,

25 having a first hardness or a first Vicat softening temperature, and of a
second material having a second hardness lower than the first hardness,
respectively a second Vicat softening temperature lower than the first Vicat
softening temperature. The second material is located in a plurality of areas

of the plastic sheet which are respectively intended to at least partially



of drops of resin in the substrate housings in the smart card fabrication
site. Summary of the invention It is an object of the present
invention to overcome the 20 aforenentioned prior art problens and to
improve the smart card fabrication nmethogd.. The present invention therefore
concerns a plastic sheet involved in the formation of a plurality of smart
cards which respectively include a plurality of electronic units. This

pl astic sheet is forned of a first material, 25 having a first hardness or
a first Vicat softening tenperature, and of a second material having a

Sof toning + aneava: tF.IBARY' OF siedeRinic TR Via ASRRRRRR Y BecSialth o T

second mat erhaferigs | ocated in a plurality of areas of the plastic sheet
whi ch are respectively intended to at |east partially

The present invention also concerns a method of fabricating a plastic
sheet according to the invention, which will be described below in the
5 detailed description.

Brief description of the drawings

The invention will be described below with reference to the annexed

drawings, given by way of non-limiting example, and in which:

10 - Figure 1 is a schematic view of a step of the method of the invention
for fabricating a bimaterial plastic sheet.

- Figures 2 to 3 are schematic cross-sections of a next step of the
fabrication method according to the invention.

- Figure 4 shows a schematic cross-section of a first embodiment of a
15 bimaterial plastic sheet according to the invention.

- Figure 5 is a schematic view of a second embodiment of a bimaterial
plastic sheet according to the invention.

- Figure 6 is a schematic view of a third embodiment of a bimaterial

plastic sheet according to the invention.

20 - Figure 7 is a schematic top view of a fourth embodiment of a

bimaterial plastic sheet according to the invention.

- Figure 8 is a schematic view of one use of a bimaterial sheet

according to the invention in a first smart card fabrication method.

- Figure 9 shows an intermediate product occurring in the first smart
25 card fabrication method and resulting from the step described in
Figure 8.

- Figure 10 is a schematic view of one use of a bimaterial sheet

according to the invention in a second smart card fabrication method.



receive the plurality of electronic units, via penetration into the second
materi al . The present invention al so concerns a nethod of fabricating
a plastic sheet according to the invention, which will be described bel ow
in the detailed description. Brief descyiption of the draw ngs The
invention will be described below with reference to the annexed draw ngs,
given by way of non-limting exanple, and in which: 1.0Figure 'l is a
schematic view of a step of the nethod of the invention for fabricating a
bi material plastic sheet. Figures 2 to 3 are schematic cross-sections of a

next step of the_fabrigcatiaon h C i t ihvention. . Flgure 4
shows a schemat i E'g&r%sﬁ- ssggﬂsgﬁho'ﬁgea[ﬁﬁwé@ @ﬁi&ﬁ;@} r?g;ﬁflhgp Q'G Bﬁgaﬁegﬁp ﬁgl

pl astic sheet acegmiafi Bardt Rbribatibm vesthb@and-reduittgbfrom thesstepraddoribedew of a
second enbodi rent of a bimaterial plastic sheet according to the invention.
Figure 6 is a scheh@ure10i ew of a third enbodi nent of a bimaterial plastic
sheet according to the invention. 20Figure 7 is a schematic top view of a
fourth enbodi ment of a bimaterial plastic sheet according to the invention.

5 Detailed description of the invention

Firstly, a method will be described for fabricating a plastic sheet
involved in the formation of a plurality of smart cards which respectively
include a plurality of electronic units. This plastic sheet is intended to at
least partially receive the plurality of electronic units by penetrating the

10 material forming the units, as will be explained below.

According to the invention, the method of fabricating a plastic sheet
including the following steps:

A) Taking a first sheet 2 formed of a first material having a first
hardness or a first Vicat softening temperature, said first sheet having a

15 plurality of apertures 4 (see Figure 1),

B) Respectively placing in said plurality of apertures 4 a plurality of
discs 6 formed of a second material having a second hardness lower than
the first hardness, respectively a second Vicat softening temperature lower
than the first Vicat softening temperature (see Figures 1 and 2; it will be

20 noted that, for the sake of clarity of the drawing, Figure 1 only shows the

discs provided for one row of apertures).

In a variant, the first sheet has a plurality of cavities (blind holes) and
the discs are placed in said plurality of cavities. In another variant, the first
sheet has apertures (which traverse the first sheet) and cavities which

25 receive all the discs formed of a second material, these apertures and
cavities being arranged to receive first and second electronic units

respectively.

In the geometric plane parallel to general plane 10 of the first sheet 2,
the plurality of discs 6, provided in the aforementioned step B), have smaller



Figure 8 is a schematic view of one use of a bimateriai sheet according to
the invention in a first smart card fabrication nethod. Figure 9 shows an

i nternedi ate product occurring in the first smart card fabrication nethod
and resulting fromthe step described_in Eigure 8. Figure 10 is a schematic
view of one use of a birnaterial sheet according to the invention in a
second smart card fabrication nethod. - Figure 11 shows an internedi ate
product occurring in the second smart card fabrication nmethod and resulting
fromthe step described in Figure 10. 5 Detailed description of the
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Figure 1 only Sh%fergglyfj%ﬁec?rﬁrs% e?ezdaf J'distss ra%vpzfaceacpce)hté”sﬁsbon 12
10 having a top layer 14 which is non-adherent to the first sheet and the discs.
The top layer 14 is for example formed of Teflon®. Support 12 for example

forms part of a press 16 shown schematically in Figure 2.

Following the insertion of each disc 6 in a corresponding aperture 4

or cavity, the following step is provided for the disc:
15 C) Exerting a pressure on disc 6 to reduce the height thereof so
that the disc is substantially flush with face 8 of first sheet 2 and is at least
partially in contact with lateral wall 20 of the corresponding aperture or

cavity, disc 6 then being connected to the first sheet.

In a first implementation shown in Figure 3, step C) is performed

20 using laminating press 16. The bottom surface of the top part of the press is
advantageously formed by a layer of Teflon® 18. It will be noted that layers

14 and 18 may be replaced by non-adherent sheets which are removable.

In a preferred implementation, step C) consists of a hot lamination, the
plurality of discs 6 being at least partially welded to the first sheet 2. Press

25 16 then includes a heating means. In this first implementation, the set of
discs is placed in the corresponding apertures and then the aforementioned

step C) is simultaneously performed for the plurality of discs. In a second
implementation not shown in the Figures, steps B) and C) are performed

cyclically for each disc or for subsets of discs among the plurality of discs. In



In a variant, the first sheet has a plurality of cavities (blind holes) and
the discs are placed in said plurality of cavities. In another variant, the
first sheet has apertures (which traverse the first sheet) and cavities
whi ch receive all the discs formed of _agsecond material, these apertures
and cavities being arranged to receive first and second electronic units
respectively. 5 dinensions than those of the correspondi ng apertures 4
and/or cavities and a greater height H, along an axis perpendicular to said
general plane, than that of the correspondi ng apertures and/or cavities, so
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press 16. The bottom surface of part of the press is advantageously
fornmed by aarayespastiv@fplenéd onitBe subsat of disesrandestepHal of tygemethiod isnd 18

may be repl as?meglta%)r}/eorbosrly %8#8&%8& f(s)lh ﬁweet gu%'étc& 8is&s ' ?ﬁ@\é?]%lsgt of apertures
is, for example, a line or a column of apertures in a first sheet having a
matrix of apertures.

15 A first embodiment of a bimaterial plastic sheet 22 according to the
invention, obtained notably via the fabrication method described above, is
shown in cross-section in Figure 4. This plastic sheet is formed of a first
sheet 2 formed of a first material, having a first hardness. This first sheet 2
has a plurality of apertures which are filled by discs 6 formed of a second

20 material having a second hardness, lower than the aforementioned first
hardness. The second material adheres to the lateral wall 20 of the holes.
The plurality of apertures 4 defines a plurality of areas 5 of the plastic sheet
22 in which the second material is located. This plurality of areas of lower
hardness is respectively intended to receive a plurality of electronic units via

25 penetration of the second material, as will be explained below.

In a first variant, the second hardness is less than 96 Shore A. In a
second variant, the first hardness is more than 60 Shore D. In a particular
embodiment, the first and second variants are advantageously combined.
Preferably, the second material is formed by a thermoplastic polyurethane

30 elastomer. For the definition of Shore A and Shore D, reference may be



In a preferred inplementation, step C) consists of a hot [am nation, the
plurality of discs 6 being at |l east partially welded to the first sheet 2.
Press 25 16 then includes a heating nmeans. In this first inplenentation,
the sot of discs is placed in the correspandi ng apertures and then the

af orenenti oned step C) is sinmultaneously perfornmed for the plurality of
discs. In a second inplenentation not shown in the Figures, steps B) and QO
are perfornmed cyclically for each disc or for subsets of discs anong the
plurality of discs. In a first variant, each disc is individually placed
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accordi ng t geddhthan fifty degrees (50°C). In a second variant, the first Vicat softening
10 temperature under a load of 10 N is more than sixty-five degrees (65°C). In
a particular embodiment, the first and second variants are advantageously
combined. Preferably, the second material is formed by a thermoplastic
polyurethane elastomer. The Vicat softening temperature is the temperature
measurement at which a pin with a section of 1mm? penetrates a
15 thermoplastic material to a depth of 1 mm tested under a load of 10 N or 50
N (for further information, reference may be made to ISO 306). The various
embodiments of the plastic sheet of the invention also apply to this

alternative.

A second embodiment of a bimaterial plastic sheet 24 according to

20 the invention is shown in cross-section in Figure 5. This plastic sheet 24
differs from the first embodiment in that it is formed of a first sheet 2A
formed of said first material and having a plurality of cavities 26 filled with
discs 6A formed of said second material. The plurality of cavities 26 open

out on the top face 8 of plastic sheet 24 and define a plurality of areas 5A in

25 which the second material is located. This plurality of areas of lower
hardness is respectively intended to receive a plurality of electronic units via
penetration of the second material, as will be explained below. It will be
noted that, in a variant embodiment, the first sheet 2A is formed by two
layers 28 and 29, layer 28 having a plurality of holes whereas layer 29 is

30 continuous and defines the bottom of cavities 26. Layers 28 and 29 may be



i nvention, obtained notably via the fabrication nmethod descri bed above, is
shown in cross-section in Figure 4. This plastic sheet is forned of a first
sheet 2 formed of a first material, having a first hardness. This first
sheet 2 has a plurality of apertures whigch are filled by discs 6 forned of
a second 20 material having a second hardness, |ower than the

af orenenti oned first hardness. The second nmaterial adheres to the |ateral
wal | 20 of the holes. The plurality of apertures 4 defines a plurality of
areas 5 of the plastic sheet 22 in which the second material is |ocated.
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5. Thi s pl agsinnclzsterets 346 located above the annular shoulders. Discs 6B define, on
the top face 8 of plastic sheet 32, areas 5B of lower hardness having a
smaller diameter than that of the respective apertures 4B. The space
remaining in each annular area 35 is advantageous for the subsequent
20 penetration of an electronic unit, in particular when the unit has relatively
large dimensions and the second material forming discs 6B is not
compressible. Finally, it will be noted that, as in the second embodiment, the
first sheet 2B is formed in a preferred variant of two layers 36 and 37,
respectively having a first plurality of holes and a second plurality of holes,
25 the latter having smaller diameters than those of the first plurality of holes.
These two layers 36 and 37 are preferably hot laminated in a preliminary

step prior to the insertion of discs 6B into apertures 4B.

It will be noted that, where cavities are provided in the first plastic
sheet, it is possible to provide discs with dimensions such that the discs do

30 not come into contact with the lateral wall of the cavities, the connection



differs fromthe first enbodinent in that it is formed of a first sheet 2A
formed of said first material and having a plurality of cavities 26 filled
with discs GA forned of said second material. The plurality of cavities 26
open out on the top face 8 of plastic_sheet 24 and define a plurality of
areas 5A in 25 which the second material is |located. This plurality of
areas of |lower hardness is respectively intended to receive a plurality of
el ectronic units via penetration of the second naterial, as will be

expl ained below. It will be noted that, in a variant enbodinment, the first

sheet 2A is f t LS. & ity of
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to the inserti on of the pluraljty of discs 6A. Preferably, they are wel ded

during stepir® Q)?hQﬁ%V'F%?I’%m@ﬁ‘ H&3hod described above, sinmultaneously as

di scs 6A are pushed in and welded to first sheet 2k
A fourth embodiment of a bimaterial plastic sheet 40 according to the

5 invention is shown in Figure 7. The fourth embodiment differs in that the
discs 6C inserted into apertures 4 of the first sheet 2 each have a profile in
the general plane of the first sheet which is different from the contour of the
corresponding aperture. In the fabrication method described above, the
initial profile of disc 6C is selected such that, during step C) of the method,

10 protruding portions of the disc come into contact with the lateral wall 20 of
the corresponding aperture 4, while leaving empty areas 39 in the aperture.
During the final pushing in of discs 6C, the protruding portions are slightly
deformed due to the pressure exerted by lateral wall 20 on said protruding
portions which eventually adhere to the first material forming first sheet 2. In

15 a variant, only a small amount of heat is provided to deform the discs and
ensure the connection thereof to the first sheet. It will be noted that it is also
possible to provide at least one recess in the disc, particularly in the central
area. Preferably, this recess is made in accordance with the electronic unit
or units to be inserted into the corresponding aperture. For example, the

20 recess will be positioned in an area provided for the thickest portion of the
electronic unit or, in the case of several electronic units inserted into the
same aperture in first sheet 2; the recess will be positioned in the area
provided for the thickest electronic unit. In a variant, it is the most fragile
portion of an electronic unit or the most fragile electronic unit of the

25 electronic units used which is positioned in the area of the recess.

Figure 8 shows a schematic view of one use of a plastic sheet 22A
according to the invention in a first smart card fabrication method. The
plastic sheet 22A is placed on a support 12A. The plastic sheet is similar to
the plastic sheet 22 described above, with the addition of an electrical circuit

30 arranged on top face 8. At the periphery of each area 5 defined by a disc 6



It wll be noted that, in a variant, discs 6 or GA may be respectively
bonded i nside apertures 4 or cavities 26. In another variant, the second
material is introduced into apertures 4 or cavities 26 by a techni que of
injecting or casting said second materidaf._-A third enbodi nent of a
birnaterial plastic sheet 32 according to the O invention is shown in
cross-section in Figure 6. The third enbodinent differs fromthe preceding
enbodi ments in that the plurality of apertures 4B in first sheet 28 each
has an annul ar shoul der 34 in the bottom part thereof. Discs 68 have an
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di ameter thga,t hat ggcnfoh?c Uﬁﬁﬂ@%bé{t%dagl%\ﬁ%eais 8. N@ﬁﬁggcgrmgg'tabﬂg in

each annul ar "ar ea I's advant ageous for e subsequen atiron of
an el ect monilewersi the assepatly foumhed oftreneldutroniu tinihasd reeinductned yegmegts

di mensi ons and the second material formn i.SCS 68 1S not conpressiple.
Finall'y, it {QWRIds,@isR aad imRarts & Ctrﬁhtonkél%sgédﬂt? eoistethen SO fRAlefIAs ¢
sheet 28 'Sféﬁﬁi\ﬁﬁ%é’ai .Wrﬁ:%,efHeegle_\éﬁ'Bhf?:rlﬁng{zaéiWopéd'%(a?dtés?rﬁeBfgﬁtiééheet

respectively having a first plurality of es an second urality of
hol es, 25 t laecbatihgrtohthd nigventtienl dn di eaniandy ¢he haatartabsformofng liésdf br &t

| lit f hol ... Th 1t | 3 37 f ly hat. | i t ed
e or o | icRaressibl Treontarmetaeraodue e o i ReStassdio Bebdl Lo 4.
It will jhe ’y)ﬁse%ér’i‘ﬁ)tbtai\‘vééf ThedMidid@s Sf Qider GYiisd@iﬂjérncélhéréhds't’eﬁtoplir@-“éi C

sheet, it is possible to provide discs wth dinmensions suc at the discs
do not conme compressed statewin mnotieer varianil nakdbly ofith ae iotedratedscirquileof

ti bet th i fi i i jath
bot tom of 1 RAGATERSONE e AR, (8o Sier S-CamPE.AY, L ApBEf A 7, "
space) to reyghily WHdrithd BRect@vid UBR FEriRdes lite dipgeire. This mAyfeemiih
enbodi nent of a bimaterial plastic sheet 40 according to the invention is
shown in Fi doedor surfaseraiihe Hinteapdiedneifauitdior be partiallyt ¢nmered andi rieyesc
. ¢ it _ . : _ ¢ o th
gener a1 arYofastiuER St Problets Peipert (FERNDRARITIELA ddund 170,

corr espondi ngndpetivelsegments 48 Whalzhi maist onlyvhbhe eietgdrcali dmdaabaite, onde
initial profile of disc 6C is selected such that, duri step O ,of the

met hod, pr otdeli@inigepdiad ehthedntagratest circwhbir & Yarpnt dmplnenietian: diecitit er al
wal | 20 of t i t i avi e-@,g) in
t he apertur eﬂé%ﬁsjﬁlfj\?]vg?%ggf %‘?ﬂﬁ%éﬁ{'ﬁgﬂ?t%#"& ishgsﬁ%;@&riﬁ@ E)S]; %’! rudi ng
portions ar eurs 4§ lmtbythdefisc iredchieeed dyt eplpingdsratdoesoftendthehyist querkit  wai |
20 on said pr.otrudin ortions i eventual | y adhere t he firs

materi al?% orVW&}%Hf?j?@f’%%éirSZ.S}qgﬁ{:%S aé“ﬂéﬁ' ,aBnI" ?(aog 'T‘a%'HBuhle of
heat is proygdaehdi@ufff ormthe discs and ensure the connection thereof to
the first sheet. It wll be noted that it is also possible to provide at

| east one recess I'-E@ur.teh‘%diss%’ saeé.hsﬁﬂﬁwof BnbNEs& &t habladfi®aheRt ejetegag{ay,

this recess is ma in accordance w e electronic unit or units
i nserted i ntazcbhdingotor éispdndémtiprapera wezondosmaxiamwale, fabtieatkh meetbsed. wi | |
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nmost fragil elastia sheetd?2. dnisetated tbal apemiresciB datnerasplufalifygdf eadtieg iy oni ¢
unit of the plastic sheet 56. A printed circuit 54 with electronic units 46A arranged on
the top surface thereof is placed on a support 12. Plastic sheet 56 is placed
opposite printed circuit 58 and deposited on the printed circuit so that the
30 electronic units are located facing discs 6B. Next, using a press, the

electronic units are inserted into cavities 4B penetrating the material forming



25 electronic units used which is positioned in the area of the recess.
Figure 8 shows a schenmatic view of one use of a plastic sheet 22A according
to the invention in a first smart card fabrication nmethod. The plastic
sheet 22A is placed on a support 12A._The plastic sheet is simlar to the
pl asti c sheet 22 described above, with the addition of an electrical

circuit arranged on top face 8. At the periphery of each area 5 defined by
a disc 6 of low hardness, this electrical circuit includes contact pads 44
for electrical connection to an electronic unit 46. Electronic unit 46 and

fool 50 S0 HE P Qriad MofbeafafE PSS b BRETIrGripd AP fGpser c”
gri ppi ng toeubStdn@iuky §ll the aﬁﬁam‘dréaé osnpddishlddivy tHeentatemalofithe tdisusd
conductive segnents towards disc 6 and inserts electronic unit 46 _into the

rel atively $67as imsebstantialyr iadvgethe spases inikaly "Qrﬁé'"éﬂgat& syities 4R A easily
penetrat es t. g variant, the
mat eri al fo%ﬂﬁﬁgkgéf ?@ﬁé%%%%gégé Iﬂ+i§ interne ?g¥gﬁﬁﬁgduct 52 shown
in crossssection in Flgure 10 9 is then obt ai ned. The material of disc 6 is
ei ther conpressed or in a conpressed state. In another variant, notably
with an integrated circuit of small dinensions, the material formng disc 6
comes out of aperture 4 slightly when the electronic unit penetrates the
aperture. This may permt the top surface of the integrated circuit to be
partially covered and prevent 15 any subsequent el ectrical problens between
the integrated circuit and the conductive segnents 48 which nmust only have
el ectrical contact with one determ ned pad of the integrated circuit. In a
variant inplenentation, disc 6 has a | ower Vicat softening tenperature and
the penetration of electronic unit 46 into the disc is achieved by applying
heat to soften the disc quickly 20 without deformng first sheet 2 and

wi t hout any risk of damaging the electronic unit. Figure 10 is a schematic
vi ew of one use of a plastic sheet 56 according to the invention in a
second smart card fabrication nethod. Plastic sheet 56 is forned by a

pl astic sheet 32 descri bed above and a 25 continuous plastic film58

cl osing apertures 4B on the rear face side of



plastic sheet 32. It is noted that apertures 46 define a plurality of
cavities in plastic sheet 56. A printed circuit 54 with electronic units
46A arranged on the top surface thereof is placed on a support 12. Plastic
sheet 56 is placed opposite printed cirggit 58 and deposited on the printed
circuit so that the 30 electronic units are |ocated facing discs 611 Next,
using a press, the electronic units are inserted into cavities 46
penetrating the material formng discs 6B. During this penetration, discs
6B are defornmed and at |east substantially fill the annular areas 35 by

di splacing the material of the discs so as to substantially reduce the
spaces initiG@LAYMSmaining in cavities 4B. A smart card 60 shown in
cross-section in Figure 11 is thus obtained. CLAI M 1. Plastic
sheet (22, 24, 32, 40, 22A, 56) for the manufacturing of a plurality of
smart cards which respectively include a plurality of electronic units (46,

46A), characterized imasthoshgati(d2pbasi2 uc oK, 563 fdrahedandifastringsdf £
material having a first hardness or a first Vicat softening tenperature,
and of a seddwalihnetsmart ratdsnywhichs ersnegtiMalydnekislel avrralibapf elrctionict

har dness, & SRR oA 2L L R SRR SREE WUy fen the

first Vicat t f he “secon erra eing’located in a
pl ural ity ofmategiash&lingNirsbRardr@ssair 4 fist Mias tsofteaimeeiempuraturar nd of

respectivel ya isg(t:oennddﬁ\datér(i)m having a second hardness lower than the first hardness,
respectively a second Vicat softening temperature lower than the first Vicat

softening temperature, the second material being located in a plurality of

areas (5, 5A, 5B, 5C) of the plastic sheet which are respectively intended to

10 at least partially receive said plurality of electronic units via penetration of

this plurality of electronic units into the second material.

2. Plastic sheet according to claim 1, characterized in that said
second Vicat softening temperature under a load of 10 N is lower than fifty
degrees (50°C).

15 3. Plastic sheet according to claim 1, characterized in that said

second hardness is less than 96 Shore A.

4. Plastic sheet according to claim 1 or 2, characterized in that
said first Vicat softening temperature under a load of 10 N is lower than
sixty-five degrees (65°C).

20 5. Plastic sheet according to claim 1 or 3, characterized in that

said first hardness is more than 60 Shore D.

6. Plastic sheet according to claim 1, characterized in that said
second material is formed by a thermoplastic polyurethane elastomer.

7. Plastic sheet according to claim 1, characterized in that said first
25 material forms a first sheet (2, 2B) having a plurality of apertures (4, 4B) at

least partially filled by said second material.



10 at least partially receive said plurality of electronic units via
penetration of this plurality of electronic units into the second material.
2. Plastic sheet according to claiml, characterized in that said second
Vicat softening tenperature under a loagsof 10 Nis lower than fifty
degrees (50"C). 153. Plastic sheet according to claim1l1, characterized in
that said second hardness is |l ess than 96 Shore A 4. Pl astic sheet
according to claim1 or 2, characterized in that said first Vicat softening
tenperature under a load of 10 Nis |lower than sixty-five degrees (65C).

first hardness | s Cmoriotheatosh achpRufo Sfirt 1, SRR B B bkt 83kaE o ng
to claiml. nedtafiacioriiszgdirbinsihdett (2291 ishveeg engluraitg iof davitkesf (@6)ed leysta
t her nopl asti c pol yuret hane el ast oner. 7. Plastic sheet according

to clai m 1, peraldiledityespid secapd nadetiakirst 25 naterial forms a first
sheet (2, 28) having a plurality of apertures (4, 48) at least partially
filled by said se@ondletaodrafdiabricating a plastic Bhaetl&%k%ﬁ%c%rﬂfmg%b claim

b RS SEh g T Rl 5] ARTULEE TRafed Wi TS0,
;gfozg | rrgtz 2?hé5h|é?e a plurality 8f eletldest ahitd, akid pristibGhaepbafig mitehRet to 22, 24,
least’ partially receive the plurality of electronic units by penetration of this
plurality of electronic units into the material forming said sheet,
characterized in that the method includes the following steps:
10 A) Taking a first sheet (2, 2A, 2B) formed of a first material having
a first hardness or a first Vicat softening temperature, said first sheet having
a plurality of apertures (4, 4B) and/or cavities (26);
B) Respectively placing in said plurality of apertures and/or cavities
a plurality of discs (6, 6A, 6B, 6C) formed of a second material having a
15 second hardness lower than the first hardness, respectively a second Vicat
softening temperature lower than the first Vicat softening temperature, said
plurality of discs having, in the geometric plane thereof parallel to the
general plane (10) of the first sheet, smaller dimensions (D) than those of
the corresponding apertures and/or cavities and a greater height (H), along
20 an axis perpendicular to said general plane, to that of the corresponding
apertures and/or cavities, so that the discs rise above a face (8) of the first
sheet;
C) Exerting a pressure on each disc of the plurality of discs so as
to reduce the respective heights thereof so that the discs are substantially
25 flush with said face (8) of the first sheet and at least partially in contact with
the respective lateral walls (20, 20B) of said plurality of apertures,
respectively with the respective lateral walls and/or respective bottoms of
said plurality of cavities; the plurality of discs thus being connected to the

first sheet.



5 involved in the formation of a plurality of smart cards which
respectively include a plurality of electronic units, said plastic sheet
being intended to at |least partially receive the plurality of electronic
units by penetration of this plurality ef electronic units into the
material formng said sheet, characterized in that the method includes the
follow ng steps: 10A) Taking a first sheet (2, 2A, 2E3) forned of a first
material having a first hardness or a first Vicat softening tenperature,
said first sheet having a plurality of apertures (4, 4E3) andier cavities

(26); E3) p i vel. ' j ' ral gt nd/ or
cavities a plur aﬁeqsy%dr&%@@%gﬂo@g\a&%ﬁaﬁ@%&k@@e%’ %I?é’rfgcgegf?%ﬁaﬁﬁt@?g” al
having a 5 seeps®)haiditsard peForrhdarcychiealfyi fosteduar disess', saidspecditvef y a
second Vicat softening tenperature |ower than the first Vicat softening

t enper at ur e,dise§ ar tor stapetsofstiseh ameng Saichgluralfy ohgisggonet ri ¢ pl ane t her eof
parallel to the general plane (10) of the first sheet, snaller dinensions
(D) than those oflt hdalwraadioponethng apeardingeto slaino?, ehanactasizedna hayr eat er

hei ght (H), al.ong 20.an axi r pendi r ' t Q. t hat
of the cor bRy TRAPIS S FERBIENFALE n ofitafiv HAFSE LRURLEL St
above a facepdrialpivelderl ol thetfirsthariet. C) Exerting a pressure on each
disc of the plurality of discs so as to reduce the respective heights
thereof so that tfie Otra%f&a%ﬁ et dRbINg BocihivaR, vhhfcaizbd Rc@at 8) of
the first sheet and at least partially in Contact with the respective

| at eral wal |said bot paseingdh is individuakhaperfgrroed fgregaaly dise of sajsbpiuraldy ¢f wi t h
the respectiye |lateral,walls and/or respective bottons of said plurality of
cavities: tHESEH UPIR0id eHMO4escs t hus bei ng connected to the first sheet.
10. Fabrication nethod according to claim9, characterized in that steps B)
and C) are perforned cyclically for each disc of said plurality of discs or
for subsets of discs anong saki plurality of discs. 11. Fabrication
nmet hod according to claim9, characterized in that said step C) consists of
hot pushing in, the plurality of discs being at |least partially welded to
the first sheet. 12. Fabrication nethod according to claim11,
characterized in that said hot pushing in is individually performed for
each disc of said plurality of discs using a thernode.



