El ectroni c card having an external connector Field of the invention

The present invention concerns the field of smart card or el ectronic cards,
particul arly bank cards, conprising an'electronic unit and/or an antenna
incorporated into the body of the card and an external connector arranged
inside a cavity in the card body and having a plurality of contact 5 pads
arranged on an external face of an insulating support formng the
connector. This pl uEderingnde cagdtheyinshas extedpahe@rseatera correspondi ng
plurality of internal contact pads which are connected to said electronic
unit and/or said antenna and which are visible in the cavity or which are
electrically connected to a plurality of internmedi ate contact pads which
are 10 visible in the cavity. Batkgfdbednofentn i nventi on Fi gures
1A and 1B are schematic views of a conventional industrial method of

fabri cating snarthecpregenbinvendoafooneserst thenteld tofpanafiossd cofelattronia 15

connector 2 _and a_car 0 2 are fabricated. rd bod 2 h a cavity 14
for receivi d%oRﬁ@'&ygy[%.ggﬁ‘%ec%gﬁ’né’emlsfWcIa@quecgfﬁpécr%’QI’ @Bafoéc@npads 4
arranged orarasnexirefongdratdts ttefths URRRT &f Hieadstdl MMELRadxEeRR *ehnRegds 8
arranged on the internal face of the support. External pads 4 are
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in the t. j I j - c
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surface (pacaheelort dhishplugsite rdlcopttariepanls isheormmatgd db ac avireypdddingtach
contact pa Js fornmed of .a bcaze por,soider 18,  notably de.of tin,
deposi t ed gﬂ&rglq{yl of 'Q{Ernﬂ%'I COUACIRRCSy W 'gpcﬁrﬁwnfﬁtlwﬁgo%a"é@lgﬁ%@%? H3hged at
the surfacerefod saldpp@rdnriz? 20l AFHECiAkedsibid Nnameelcasity W whidh tar@nd/ or an
ant enna |nc?r$)qr af ed in card body 12 and el ectri cal éééconnect ed to pads 20
via an el e@®HHCRYr eqiinected to a plurality ojintpimedipte spaiast pads aviekiare 10 and
connect of 3,6 iRhdcesdvily? cavity 14 of card body 12 and adhesive film 10 is
arranged between the bottom of cavity 14 and connector 2. The connector is
secured to card body 12 using a hot press device 26. Figure 2 is a parti al
view of a card 28 obtained by the 5 nethod of the prior art described here.

According to this convention hod, i.ve adhesive 10 fornms a | ayer
bet ween internal contact pad§ el of il i 6 | ocated on the
hori zontal surf fihin e bottomof cavity 14. Various.tests carried
out on cards of %ﬁﬁgggyﬁagﬂoﬁ a"m Sﬁ?’ﬁﬁ?&ci”%‘ﬁﬁ&a ConveHtional indttral

method of fabricating smart cards of the aforementioned type. First of all, a

15 connector 2 and a card body 12 are fabricated. Card body 12 has a cavity
14 for receiving connector 2. The connector includes external contact pads
4 arranged on an external face of support 6 and internal contact pads 8
arranged on the internal face of the support. External pads 4 are electrically
connected to internal pads 8 by means known to those skilled in the art.
20 Card body 12 includes a plurality of contact pads 16 intended to be
connected to pads 8. Pads 16 are visible on a horizontal surface (paralle! to
the general plane of the card) of cavily 14. Each contact pad 16 is formed
of & braze or solder 18, notably made of tin, deposited on an infernal pad
20 of card body 12. Pads 20 are arranged at the surface of a support 22
25 associated with an electronic unit and/or an antenna incorporated in card

body 12 and electrically connected to pads 20 via an electric circuit.



10 an anal ysis of defective cards returned by various users show that the
el ectrical connections between external, connector 2 and contact pads 16
visible in cavity 14 are unreliable. El‘ectronic cards, notably bank cards,
nmust be able to undergo various mechanical stresses given that users
generally carry the cards either in their wallet or in a flexible card
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These electronic cards therefore have problems of longevity.

A smart card incorporating an antenna is known from DE Patent No.

20 197 32 645. This card comprises a recess in which there appear two first
contact pads, respectively electrically connected to the two ends of the
antenna, and an electronic module inserted info the recess. The module

has two second contact pads electrically connected to the first two pads.
Each first pad is defined by the top surface of a truncated metal bump. In

25 order o establish the electrical connection between the first and second
pads, there is deposited on the first or second pads either a conductive
adhiesive, of & solder or vaze {or soiderning or brazing e wo pads o each
other. The connections obtained via the second alternative are more robust

and elecirically improved. However, soldering requires a relatively large

30 heat supply to reach the soldering temperature. This document proposes
supplying heat through the electronic module support, which is generaily

formed of an insulating material which is a poor thermal conducior, for



10 through the insulating support of the electronic nodule. Thus, there is
the sanme problemas in the preceding docunent. Mreover, filling the
apertures of an adhesive filmwth solder naterial before the filmis
assenbled to the el ectronic nodul e causes fabrication problens, since it is
not easy to ensure that the solder material remains in the apertures in the
adhesi ve fi [ 3 S I e hEtd Bl us, a
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embodiment causes several problems. First of all, there is no guarantee
25 that the channels will be filled with solder once the solder melts. In

particular, if the solder introduced irito the channels is initially in paste form
in faciitate insertion into the channels, when # melts dunng assembly this
causes a confraction of the solder and the material connection with the
lateral surface of the holes in the external pads is not guaranteed,
30 especially if the thickness of the external pads is relatively small. Next, the
hole made in the external contact pad makes the card unattractive which is

incompatible with a high quality card. This risk seems to be confirmed by



20 antenna. Summary of the invention It is an object of the present

I nvention is to provide a smart card with an external connector which

over comes the drawbacks of the prior art yet 25 provides efficient

sol dering or brazing between the external contact pads of the connector and
the internal contact pads of the card body. The present invention therefore

concer ns a gigRlifavidl dn 99BBd 91 SO PRCRXINGS B3 LONNGRERS Bl GlaLnel udes an

i nsul ating support defini'ng an extern ace and an intern Cé Opposite
each ot her, belpw thegevelalfithg top sBffaes vétinakexternal patsiThere atiszrefiretn ar e
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electricglly cgnnected to a plurality of internal netal contact pads which
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direction to the external face e insulating support; the plurality of
ext ernal me@xamplentisicis gemierally mesipseten dian tunnetektdrning iee pixterakl ty of
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i nsul ati ng amepmoperly fifled ghthr es@ac the/praagard pads ophovdldedfiancdraaehasul at i ng
support 10 will spread the solder over the external pads when the card is inserted or
removed. This has several negative consequences: First of all, the reader
head is soiled with the solder. Secondly, if the quantity of solder spread is
relatively large, a short circuit may even occur between two contact pads.
Thirdly, the contact pads are also soiled with the spread solder; which is
15 unattractive and unacceptable. In any event, it is clear that the diameter of
the solder channels must necessarily be small so that the resulting holes in
the external pads are as small as possible to limit the aforementioned
problems. However, with small solder channels, it is difficult to provide the
heat required to form a solder up to the second contact pads of the

20 antenna.

Summary of the invention

it is an object of the present invention is to provide a smart card with
an external connector which overcomes the drawbacks of the prior art yet
25 provides efficient soldering or brazing between the external contact pads of

the connecior and the internal contact pads of the card body.

The present invention therefore concerns a smart card comprising:
- an external connector which inciudes an insulating support, defining
an external face and an internal face opposite each other, and a plurality of
30 external metal contact pads which are arranged on the external face of the

insulating support;



the smart card is characterized in that the plurality of netal

parts are

respectively covered by the plurality of external netal contact pads which

15 close the apertures in the insul ati g support on the external

thereof. Said plurality of metal parts respectively form connecting
between the rear surfaces of the plurality of external netal contact
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the plurality of external metal contact pads is respectively connected to the
plurality of internal metal contact pads by a plurality of metal parts which are
each formed at least partially by a solder or braze and which traverse said
insulating support through respective apertures provided in the insulating
support;

the smart card is characterized in that the plurality of metal parts are
respectively covered by the plurality of external metal contact pads which
close the apertures in the insulating support on the external face thereof.
Said plurality of metal parts respectively form connecting bridges between
the rear surfaces of the plurality of external metal contact pads and said

plurality of internal metal contact pads.

In particular, the diameter of the metal parts in the insulating support
apertures is sufficiently large to channel enough heat through said
insulating support, when the smart card is fabricated, to melt the solder
material located on or below the inner surface of the insulating support and

thus to solder the connector to the plurality of internal metal contact pads.

According to a general embodiment, the diameter of the metal parts
is more than 0.2 mm (200 um) in the insulating support apertures.
According to a preferred vartand, the diameter of the metal paris is more

o 5 B I R 1 syt edenbies g g g P v
than 0.5 mm (500 um) in the insulaling support aperiures.

According to a preferred embodiment, said insulating support

apertures are at least mostly filled with solder material.
The present invention also concerns an external connector intended
to be housed in a cavity of a smart card whose body comprises an

electronic unit and/or an antenna; said connector comprises an insulating
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30The present invention also concerns an external connector intended to be
housed in a cavity of a smart card whose body conprises an el ectronic unit
and/or an antenna sai d connector conpri%ses an insulating - 6 - support,
having an external face and an internal face opposite each other and a
plurality of apertures, and a plurality of external netal contact pads
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unit and without deforming the card body.

15 Brief description of the drawings

The present invention will be described in the following detailed
description, made with reference to the annexed drawings, given by way of

non-limiting example, in which:

- Figures 1A and 1B, already described, are schematic views of a
20 conventional prior art smart card fabrication method.
- Figure 2, already described, is a partial cross-section of a prior art
card.
- Figure 3 is a schematic view of the various elements involved in a

first implementation of an advantageous smart card fabrication method

25 according to the invention.
~Figures 44 and 48 respectively  show ftwo sieps of the first
implementation of the fabrication method.
- Figure 5 is a partiai cross-section of a smart card obtained via the
first implementation of the fabrication method.
30 - FFigure 6 shows a step of a variant of the first implementation of the

fabrication method.



I npl ementation of the fabrication nethod. Figure 5 is a partial
cross-section of a smart card obtained via the first inplenentation of the
fabrication nethod. 30- Figure 6 shows a -step of a variant of the first

i npl ementation of the fabrication nethod. Figure 7 is a parti al
view of a card obtained via the variant of the nmethod according to Figure

6. Figures 8A_to 8E are schematic vyi of the vari.ou eps of a
Second i mpl enent ok BHIE 3t Sah PARA TS at b e PEYRRh Vi i Akt ofkfhoa s
accordi ng t metthed boa@aingtd.Figure 6. - Figure 9 is a partial cross-section of

a card obtained via the second i nplepentation of the fabrication nethod.
Figure 10 is a toboWeswdss i 8 re seheawdtiferiewsrofante X steRfhRé & or

accor di ng 1t eddiy InMBRTd RftionOr afllNBRIabbolS naE RERRFASHCHRRSHRAMD O,
along the I'ine Xl-X', of the external connector of Figure 10. -
Fi gure 18 iaccorgimgtiodhevtivention. a first enbodi nent of a smart card according

to the invention.,.. : Figure 13..0S parti ak. . s-section of a
second enbodi meni "9H™% 978 askaipl Fo58-seEio of Al BraifbR Vi IR e Sh s
Fi gure 14 ignglepantatin oiribesabiedtioonmetha.second enbodi ment of a connector

according to the pnventjon. _ Fid%ure 15 is a _partia{ cross-section of
a third embodi nentigsfe alGrard ©Rr yiexe Yr i it tgPREMSRIeAt i%n. external

connector according to the invention.
10 - Figure 11 is a schematic cross-section, along the line XI-XI, of the
external connector of Figure 10.
- Figure 12 is a partial view of a first embodiment of a smart card
according to the invention.
- Figure 13 is a partial cross-section of a second embodiment of a
15 smart card according to the invention.
- Figure 14 is a partial cross-section of a second embodiment of a
connector according to the invention.
- Figure 15 is a partial cross-section of a third embodiment of a smart
card according to the invention.
20 - Figure 16 is a partial cross-section of a fourth embodiment of a
smart card according to the invention.
- Figure 17 is a partial cross-section of a third embodiment of a
connector according to the invention.
- Figure 18 is a partial cross-section of a variant of the third smart
25 card embodiment.
- Figure 18 is a partial cross-section of a fourth embodiment of a
connector according o the invention.
- Figure 20 is a first variant of the fourth connector embodiment.
- Figure 21 is a variant of the fourth smart card embodiment.
30 - Figure 22 is a second variant of the fourth connector embodiment,
- Figures 23A and 23B shows two variants of the third connector

embodiment,



20- Figure 16 is a partial cross-section of a fourth enbodi rent of a smart
card according to the invention. Figure 17 is a parti al
cross-section of a third enbodi ment of % Tctonnector according to the

i nventi on. Figure 18 is a partial cross-section of a variant of
the third smart 25 card enbodi nment . Figure 19 is a parti al
Cross-section of, Iaigg% b gnaoﬁ‘i@%w{w@vgﬁmg%% fifls SPRsbdiendiR Jfle
invention. Figure”20 1s a first variant of the fourth connector

enbodi nent . connector accordifg dutiee Rirenbol variant of the fourth smart card

embodi rent. 30- FLgure.22 is a.second varian f.the f nnect or
enbodi ment . Fi gur %'gu%,%\ ahd %%als(f{%g"s?ﬁﬁorsgt ?QWserEPO@H%eéé}hﬁf% Sgrbaﬁﬁect or
enmbodi nent . card@ccokdigy i@ helihbeatich 24B show two variants of a fifth

enbodi ment of a cgnnector according to the invention., Figure 25 is a

partial eross- seckiOyre 8f inamanial EaBHaPFHAN old Skt REICIFRFRt BB SMhg to

the i nventi a%co'r:éiiﬁb”t@t inivénﬁorl?.a” ial cross-section of a sixth
enbodi ment of a smart~card according to the invention.

Detailed description of the invention

Referring to Figures 3, 4A and 4B, there will be described a first

10 advantageous implementation made of a smart card fabrication method for
easily producing smart cards according to the invention. The smart cards

will be described below. Any references described above will not be
described again in detail here. Figure 3 shows three distinct elements
involved in the fabrication of the smart card. These are external connector

15 32, pierced adhesive film 36 and card body 12 which is similar to the body

described above.

External connector 32 includes a support 6 on the external face of
which are arranged external contact pads 4. A first plurality of internal
contact pads 34 is arranged on the internal face 33 of support 6. Pads 34

20 are formed of metal contacts whose thickness is substantially equal to the
thickness of adhesive film 36, for example between 30 and 80 microns (30-
80 um). This hot melt adhesive film has a plurality of apertures 37 whose
layout matches the first plurality of internal contact pads 34 of external
connector 32. Card body 12, which incorporates at least one electronic unit
25 and/or an antenna (not shown in the Figures) has a cavity 14 provided for
connecior 32. A second plurality of contact pads 16, elecirically connected
to said electronic uni and/or said antenna incorporated in the card body, s

visible on the surface 15 of cavity 14,

In a variant, a pierced adhesive film 36, which is arranged on surface

4
I

of cavity 14, is provided for assembling connector 32 1o card body 12.

(3]
<
ot

Next, external connector 32 is placed in cavity 14 with its inner face 33

abutting against adhesive film 36. The first and second pluralities of contact



Detai |l ed description of the invention Referring to Figures 3, 4A and 4B,
there will be described a first 10 advantageous inplenentati on nade of a
smart card fabrication nethod for easily producing smart cards according to
the invention. The smart cards will be descri bed bel ow. Any references
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These are extemnacbr ciihnectroreritd 32{0 paeutycefm adldbssive filrhnB386 iancutcés d body

12 which is s t he bod nnect or
32 'nct udessibSaphont Pe Serapheaiueity TataoDEraim bRt aar G AHEd ot e nal
contact padghdbe &f Sugpirt 6! qlhé'alﬁéﬂd?és i3tiRrlesRRNIAC 86 RREIMBdeid Waltanged
on the internal face 33 of support 6. Pads 34 20 are formed of netal

cont act s Swhiy erf elered Wit tegbpekntafganesequainot eontagt pAfe KHegadop4
adhesi ve fi LgBa?’e‘Sd Pﬁ{a?ﬁ%%h%t%t Wd%r@%é f%&ﬁ@&% Vﬁ?%rea&bm Thi s

hot nelt adhesive as a plurality of aper ose | ayout mat ches
the first pbulstigIiltlyygm‘atémttrenrtabsemftcaxr:tespadehnmnta‘rnab(d:mtaaﬂ pedaridctior 32.

Card body 12,. WhICh |n orporates a ast o ectronic . .unit 25 and/or an
ant enna ( nof S RGRA 'HEPCI?—(? ége@j ﬁ&gea""c’;ﬁmg ﬁrepp fage%e??f??%%rﬁ'ﬁect or
32. A secondaﬁtyunalanﬂyth@fﬂrgp?w@ttyw@@nﬂa@t pBHe W4 isGRbéNed atbesi@tlres

i diur said antenna incorpora in the card body, is visible on the surface

15 of cdfi t971a the ﬁdaewe.flémtASaa mw&t@dh%aﬂégge@w Phitssconpeeiar pad
d 0 degd. f
arranged onuguUrfAcE; gé fugﬁ qlf ﬁﬂ%&r{ex ﬁtaéts LY e tﬁé%géﬁgé%%blﬂﬂagi .

connector 32 to car erna connect or ace
cavity 14 vvagblrlst sontranépaﬂad@ SBcaroiuivadyn 2 agaionatedatd\hww\,(éosﬁez o3ty The

first and s uralities of onta 34. and earr ed to be
| ocat eq oppltaret DA & haf Brats SMae, 6B St i Riure A e 2R, 4.
Adhesi ve fikoh@éctbp FUtist edUlpohaBH| @d | Sirffee d5mns¢§f‘.§' af, cridféygbhf Whi ch
are substantially adjusted to those of supi)ort . The apertures 37°in

adhesi vd5f i BHifgBE M rsensde isoexaitad onterynegiar 32 ity RBURe tihysieal p?éliﬂi%Ctof
correspondi g tﬁ@gﬁ fr?étalp adfe ﬁgnéﬁh{a%%ggpﬁglﬁgfﬁécﬁs ?S‘C&ani RG]Q;

di nensi ons o aper are equal to or reat er ose of
correspondi dgfm%erhausmgrfbamnpedmrm whichhadheres itanturfaxennécsfosaid2 and

adheswefllm 6,are arat in cayity 14 and.the first plurality
of cont act 53 FeBnacd ediEE o peblighad BeweénSirmads 15 R4 fe

1nner face 33 of connector 32.

20 In another variant, the adhesive film is arranged against internal
connector face 33 before the connector is placed in the housing in the card
body. In this preliminary step, it must be ensured that the adhesive film
adheres sufficiently to the connector for it to remain secured thereto during

handling until the connector is inserted in the housing.

25 it is to be noted here that in the variants described, the adhesive is
provided in the form of a hot melt adhesive film. However, in other variants
which are not described, the adhesive may be provided In other ways,
particularly in the form of a viscous liquid or paste deposited in cerlain areag
of inner face 33 of support 6 or surface 15 defined by the boltom of cavity

30 14. However, these latter variants are complex given that the adhesive is

not intended to cover thick metal contacts 34,



10 37 in the adhesive film As a result of the arrangenent of the connector
and the adhesive film the internal contact pads 34 are then either
abutting agai nst contact pads 16 of carféd body 12, or located in very close
proximty thereto. Using a hot press device 26, as shown in Figure 4A, the
external connector 32 is then bonded to surface 15 of cavity 14.

Preferably, 15 s t;,pre r o] r ure
physi cal cont actﬂgéérﬁ‘@; Ret alpalc%ﬁlfg &%EE Jgphag ggﬁgecg o%@? g4p8 s 16.
Cavity 14 tbusn@lﬂm Besae fwusidgyf gaivatonipositiod2on whechets hesds of & sur f ace
15 of said cav nmeans of adhesive 36 %%Sltl oned bet ween surface 15 and

t he inner f888{9§ Ciguit.om et copnestr fage orndCceEngAe anofeenvdéitve film

i s arranged{Rgaitesial Icehﬁédﬂada&oaf@%ﬁrevéa% §§re@ﬁf Sﬁ:‘i’cn{d‘@r ENBEGHAL | S
pl aced in the housing in the card dy prelimnary step, It nust
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or by a si nPE’l{;ﬂ“}‘%} glf‘ﬁ‘ﬂﬁl Hbya‘?%geécvﬁj'lagfl ﬁ}f" d@&ﬂ%ﬁ‘t?ﬂ'@tagp drgf@rial in
the form of aahiBasd Byvd Hev@ect@m@ﬁé?@ﬁngtmggmﬁéow ﬁﬁ%}%‘%@bﬂ%réf@réﬂ?ﬁe N

t hi ckness of the adhesive fil der materi al nmeans a netal or
past e wHbchlicwflt foray (@dt@f’m@\&éahhrm§J||@(aﬂillsedfﬂﬂanﬁél’d@r BPecite dreasi(y using

advant ageoulryouPcef e s D ARG el 588s 1 inysd WERRETL B8 B39 & 2arpl e
atin past e;;olsler phste, ithe rsarfdeea)fothetr@smhg (LSS pasdtmeafesaaﬂlﬁyrﬂatol-ﬂeeéi manner
so that, gﬂf{i solidifi catl on, act netal internal contact pads (wth no

air and/ or he 6ARMCGPG S ?eﬂvaa»t%g sly plegedin Rfurnacs 1o ddhadastmse ant |
the internathfaphafderrags midtsdita i@dqm@e ﬁ%nﬁerd%' kase de:%r@e\wm' By sol der

in doses, in paste or preferably I qui orm (nolten net In a
| ocal i s@8 nigkearthahthepeelumecobiseldsr (fmatepalrdispemwd mswbﬁahﬁtﬁ!meﬂuaﬁm al pads
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advant ageousdiyngitaciepladcedin thenane Hodydayityhe paste so that it hardens or
melts in a controlled manner. In any case, care will be 20 taken that the

vol ume of sol derlﬁ@ﬁ&hbﬂbaﬁ%r&ﬂ@ﬁ@ﬁds'n@t SHOFhA{He @dihér Ariidfial (Rolibed Yo! ume
defined by the aperture made in the adhesive filmwhen the connector is

pl aced in t&RMEgRsAIBOF tmnh@yght of the gdhesiet fign ﬁaﬂpbmﬂawﬁ on Ingenot
shown, the ?&l\r‘?eed’tnot %Srésaba%ﬂ"p%a%%g;é Wt HBRN SRt u?‘ché Bg@g&%‘&ﬁ&t he

adheS|ve fi

In this case too, the amount of solder material deposited on each pad 16 is

determined so that s volume substantially corresponds to or s slightly

than the volume of the corresponding adhesive film aperture 37. Where the

solder material is provided in paste form, the card body is advantageously

30 placed in a furace to dry the paste so that it hardens or melts in a
controlled manner. The height of the contact pads on the inner connector

face in the present variant is low (for example between 5 and 10 microns,

which is the conventional height of a printed circuit).



25 connector face 33 but on pads 16 @hH h are visible in the card body

cavity. In this case too, the anmount of "solder material deposited on each
pad 16 is determned so that its volume substantially corresponds to or is
slightly less than the volunme of the correspondi ng adhesive filmaperture

37. \Were the soldgle v@iLhidsciibed®i0Vigleds Brampaneit ahmsecbedgaudibpdy is
advant ageously 30 {)I aced in a furnace to dry the paste ngl'g%ih é it hardens

or melts inohtedAct prdeddiafiaicd PYReSAHEFy _dS‘Poﬁi eBrit HRIAT t he
| nner Conne%ﬁ’tracfﬂﬁléﬁh?gtr{%ﬁ]éﬁﬁeéﬁﬂé SYIALEERE al RN £3 aEsorRdRl Witk gtaveen 5

and 10 m crons, conventional height of a printed circuit).

I n the vari alEctdesamibaat/onafiaueesndingathoaaledsn aand bedgdAdd plurality of
contact pads 16 is formed by a solder 18 deposited on a third plurality of
contact pads 20 Whaagie aktarhal sontbhateads ¥ suppoprse 22selslsocirairethavi t h t he

electronic upit and/or ,antenna and i ncorporated in rd.bady 12.. 5\Where the
oxtornal cobforerepialla Hheniaedunard SPHBP nitEflal & dSidiplin thscll

al ternati veopues eafPbegy, iRt eshtakt 'Padgl%@%é trRitopM opalle choitpf14t Arycles d body,
the contact pads at the bottomof the cavity 14 may be fornmed directly by

the third pfamad dijedly kyitadhirgalgably, ofiEAC PaMs d8f MHCHHEMN 46TIRe ush
ith it f +Lh 0 i i

obt ai ned i 1Page sty wih R PAlRace? BT RIS B0 Al e Hor B pad

16 may, 10On &mokriess vhiaied in parfiouieedyby ralatively dhickegavaniorppositioor.

exanpl e made. of co r, arranged on printed circuit agz. Once the
connect or 3%%‘3& Mﬁ@aﬁ% 'Ea?\ﬂ%fh;ﬁfl\’ rg\}‘tgﬁ%&g"}ﬁ& Yﬁo@” roéggefféj[o%?esi ve 36
surrounds t kg d:RinGKe TRA®E of 856 arrdfigedohasriritbe ckbuippadiadg step, these

netal contacts are arranged agai nst contact pads 16. As shown in Figure 46,

heat is then proyediHEomedtePIReR! Bonded &P e%@lt?em biyembbhstofPA Wl ity of
contact pads 34 to the second plurality of contact pads 16. This sol dering

is easily aPhessvel. gidhenivehat pswseanrsts Bie doiclyenetd conipes 3 .softgerthat | east
tially formni nj t | . L deting i
Do onidly SPRUPELAEPE T, Ay ARGt o aliadE g RO EbeRsns, ' S

sol de(rji gg dﬁw sllaowﬂlrihi algw@ 43{), ab]gulrilé aneoysbyided gﬁougth Icouhet;tmg .’(&jZ)rtnecti ons
provi ded. This |ocalised su 0 eat i arried ou 0 _AVOi gi ng
card body 180ldes tfﬁ)%fifﬁt@m#lgf@y GRRIRE RRIIATR e RECR g .Off@ﬂ?éﬁ
fabrication ggg%h@ ﬂﬁ@%bid&%ﬂgﬁg%w%&gs&@a &i0en B e SR dRshiaek hal 1 y

shown in cr section in Figure 5. ernal” contact pads 4 are
el ectri cal | pndénrestkiertad leastopanistinforoung diick ratal TentacteRded nal hesgnnect or

ni t 1 et poY e ook draerahRe Pl s AR DY BB RSBIERGCT pa
of thermodes 40 of a soldering device configured to simultaneously solder all

of the connections provided. This localised supply of heat is carried out to

avoid damaging card body 12, in particular to avoid deforming the card

body.

25 The fabrication method described above produces the smart card 42
partially shown in cross-section in Figure 5. External contact pads 4 are
electrically connected o thick metal contacts 34, Thus, external connector
32 allows a card reader with resistive contacts {o access the electronic unit
incorporated in card 42. The solder between each internal contact pad of

30 connector 32 and the corresponding contact pad 20 arranged at the surface
of support 22 guarantees a robust elecirical connection between the

external connector and the electronic unit and/or the antenna incorporated



30 connector 32 and the correspondi ng contact pad 20 arranged at the

surface of support 22 guarantees a robust electrical connection between the
external connector and the electroniec d@iit and/ or the antenna incorporated
12 - in body 12 of card 42. This sol der ensures a strong connection between
contact pads 34 and contact pads 20. Figure 6 shows a variant of the

first enbodjnent t he t hod, descr,i bed above and Figure.7 shows a parti al
Cross-secti kﬂ%ggy ﬂ%eog %942 3&%%’9% gg‘aquna S&FO&% Pﬁf?@e%gﬂ Qﬂii\“.’ee,&hy
references desati path 3bewa cuntactpRidsi2® descri bed again in detail here. This
vari ant concerns an external connector 44 which has an electronic circuit

on its inner facgigdfe @Pahbleubavdnardiofi tHedirdt emboidiradht ofihe CRaiIRE I N 2
resin 48. This external connector 44 therefore defines an el ectroni c nodul e

of the typedas@iPednabryfk apdr biguig Thshove parial cress-sestipe elofitastmart | n
i cul ar, | A i . of AFi - : k
particul gr céﬂaes%’?éélﬁﬁﬂcgdfrgﬁﬁﬁﬂ{;gﬁaha& Aﬁb/qlégér‘r%ng%$§@§3r|§éﬂqgﬁé\')e @@‘F%F‘ nown

as a "dual I1nterface a smar O communi cate wth a
resi sti ve cbat describeddegaandnatstzilwhete. aThisntvadahesonceade@nexteaas of an

antenna arranged.in, card body 12A. Thus,.faor exanple, the two contact pads
15 visible GoHIROHT Pl Bes g cfectalli icdhat dERPRE’ BRE LomPsis of an
antenna arr gnde@gbated UsRRAtt 4@,2c@ét6dliﬂcz_§>rr§ghaﬂt@.dTh!§. @ﬁéﬂwaﬂ’%&‘mé&ﬁ»r a_QﬁVI ty
14A has a bottomrecess 50 of substantially the dinmensions of coating 48

for housi ngthergfese Q@Eﬁe%i&%@ﬂﬁ@traﬁipdﬁafiwmfﬁbﬁtvgedw@h IR arg. camswitecess 50
may trawgrssx@@j&asﬁ@%gaﬂa il b4 §Re QaRBRt EmbodiRERA f FRbast pads

34 of connecto ar n ‘the sare manner as those o e connect or
32 descri befl atlo¥eoncern a daed dinoinmgas a "diuglimesrf8de't car@Ej.et Aameanhickird be
descri bed be] ow, a second. a(iivant ageo

us. i.mpl enent ati on of smart card
fabr i cati onaNE fod NEMURIATF \WIR o3 USRIy Vengp B2k, 6a08E kbt (8 1
| nvent i on. ThastRRd ré@ickSopirbaie ofesChferthabalianged i dzpd ez,
descri bed above will not be described 25 again in detail here. In a first

step, a pi ef 888 EaHRamRles ithentse centarapads ofp Mablenglehe gedags Bf ohn

The prarS i Ea 5 P SerREul LOMARE pau of Bl ahbndla SRS B stbpY #2857 o
provi ded wi ahd incteparaiedlire cahe &bd§ 6 28siCadini 44 hgspdoitowhredesact® ofs a
support fors&@sﬁaﬁéiél@the dimensions of coating 48 for housing integrated circuit 46
and protective coating 48. This recess 50 may traverse support 22 as
shown in Figures 6 and 7. Internal contact pads 34 of connector 44 are

20 made in the same manner as those of the connector 32 described above.

Referring to Figures 8A to 8E, there will be described below a second
advantageous implementation of a smart card fabrication method for easily
producing smart cards according to the invention. The smart cards will be
described below. Any references described above will not be described

25 again in detail here. In a first step, a pierced adhesive film 36 is placed on

-~

the inner face 33 of an external connector 2. The fiim has a plurality of

ryoapde O

1 - foy Heen mydsiraiibes e F bedeorereesl o peveteed o L.
ding o the plurglily of inlemsl contact pads B

arranged or inner face 33. Pierced adhesive film 36 is provided with a
detachabie sheet 56 (siliconized paper) which acts as a support for the film.
30 The detachable sheet adheres slightly to adhesive film 36, Adhesive film 36
is placed on inner face 33 so that internal contact pads 8 are located in the

corresponding adhesive film apertures 37. In the next step, as shown in



30 The det achabl e sheet adheres slightly to adhesive film 36 Adhesive film
36 is placed on inner face 33 so that internal contact pads 8 are |ocated
in the correspondi ng adhesive filmapeftures 37. In the next step, as shown
in - 13 - Figure 8B, adhesive film 36 is applied against inner face 33
using a hot press 26 so that adhesive film 36 adheres properly to support 6

of connect of; .S o [ |0 t
schemat i cal RQ% {%%gg%(%%ﬁ}é\@ flLrH;’J:)ﬁ g%%@eﬁ%ﬁ%%@%&?t%uﬁﬁ% Qoh n
paste, is pbassdz2bnsapdratuadlksesve ifilmadite midherds |proBérly Thi suppbrdef ohteri al

slightly overfills a ures and then, using a blade 64, the surplus is
renoved andg??féecé%%ﬁg?&gﬁ'ﬁ&ﬁ@g roPo¥efder naterial 62 are flattened to

substantially the external surface |level of the adhesive fjJm In a
particul ar variaft! et'H%xqs%?ﬁéhoﬁ’&t%ﬁeé‘l‘atl(@ﬁ')ﬂi‘%%&g@cﬁ VA OGS BRtSR B h at 10

| east ong nei?égmcmmydgwincgaﬁ%p@ss';gta%ea i#l hSkhnesA5EH aHhaBRENfiInPBes Ol der
material in_each aperfure 37 than the volune defined by the aperture. Once

spread i nt o Thisesaideresialeriali $lightp evedillsdhetanertrealangabes, vaing Adiade dri ed

in a furnac i.n e. IV i lm i pl 4 i .
connect or, gg’r reﬂevmg Ipi%elsﬁﬁ%%dgatﬁé rtn e? Eeghéf%%@et%e%%ﬁ%%mﬁ%%lré%xarrpl e
to 15 bet weare Ba@iferartlic/ 80bstantially theBttemahkudaoadsted of 6 Bdhebivaified once

t he sol der terial has heen placed in the apertures,in adhesive film 36.
't i nol udes hadisieyial Yagant ihe SpidegmateRal i IRRERFELPY hfPURESURE or nal
contact 1padfedt oheni@ste PRAS doviRdd88bsitiehtslightip gtbateiRs6uRPEf kYRS are

aligned with contact pads 8, are 20 arranged on the second face of support
6. A sol der MagRdliialeash apsstuas By thanithe pakiree defingé pydhe epestyss cOoemt act
pads 8, in LA i j oo t f the
second i npl % %ﬁ?ﬁﬁf%%ﬂegédbﬁggggﬁ‘rﬁié@%ﬁdé%@@gh@g%lﬁ]%@;?ﬂﬁﬁgf\ bcs:eoﬁﬁ%@t or 60
is placed i m a damdce. 18irice ¢ ddiedvedGilm2%s Adrdauiyt hpphed sagainbiodharent
descri bed above, .contact . %ds %6, f?rmaﬂ b&/ a

connéctor, care will be taken to limit the drying temperature, for example to

15 Dbetween 50° and 70°.

External connector 60 is obtained once the solder material has been
placed in the apertures in adhesive film 36. It includes a substrate 6, on a
first face of which are arranged external contact pads 4. Contact pads 8 and
hot melt film 36, whose apertures are aligned with contact pads 8, are
20 arranged on the second face of support 6. A solder material 62, notably a
tin paste, is deposited above contact pads 8, in the apertures in adhesive
Tilm 36.

in a subsequent step of the second implementation of the fabrication

method, the external connector 680 is placed in a cavity 14 in card body 66.

25 As in the first embodiment described above, contact pads 16, formed by a
solder materialt8 deposited on internal contact pads 20 of card body 66,

are visible al the botiom surface of the cavily. The varianis described above

for making contact pads 16 may be also be used here. It will be noted that,

in all cases, the solder material necessary for a proper solder is placed in

30 the adhesive film apertures. The plurality of contact pads 16 is arranged to
be located opposite the plurality of internal contact pads 8 of connector 60.

Solder material 62 deposited in the apertures of adhesive film 36 directly



solder materiall 8 deposited on internal contact pads 20 of card body 66,
are visibie at the bottomsurface of the cavity. The variants descri bed
above for nmaki ng contact pads 16 may-bé4also be used here. It will be noted
that, in all cases, the solder material necessary for a proper solder is

pl aced in 30 the adhesive filmapertures. The plurality of contact pads 16

I's arranged to, be | ocated oppgsite the pluyrality of internal_gcontact pads 8
of connect ofeUshes SOkt ﬁ’%f%ﬁgaﬂf ‘éﬁdhﬁg’sg%eé‘si gf‘q% i é?%rﬁrgg)’d? %ﬁghesi ve
film 36 dirggdskyre FudieNssive@tRehdnedse fifin @b SRfcdsdfy cOPineborsgtown i n
Figure 8D, a hot press 26 is used to activate the adhesive filmso as to
secure conntcead BEViES.card body 66. Next, the hot press is renopved and, in
the variant described here, a 5 soldering device including a plurality of

t her modes 40 is dewd the heémressist lemavsiddend.nig teeprienbdRsE eiea |y in

[ 8E. AN ) | j ' f
exter nal Scortdetns 48 hifielo ebPRIER) e i R daR R g
pairs of COQ@I@@ting&ﬁép%lﬁdﬁ\dnZ&Wmmw‘hi Eigwsel 8Er [matileriealrotéd had 62 are
super posed on eac

other. 10 Solder, material 62 |ocally deposjted in the
adhesi ve fi NAaReeeFeLracarRiEdanddntleran &f é?wf%w@fcaémga?%g W
contact  padid RGN ARZALE ViR (€0t difliss palrs afaaptace pldss 3hd wi ch s

| ocat ed betwe bot't om surface of 'the card body cavity and the inner
face of conhettaan shianseldeheaendectboani HX s pepePesed Orcaneah Wi

Th d 4 ' . i, Cl 15 h .t O ial 62
2na. pr o Br anPyeaBEl o L5l aehBalid In RGN CrErbe TSR eR £ 2
corr espondi ngepredisteofayep tict@ieepatie. twid&ositaatt pady tb pampealsafe sbovwhei n
cross-section in Figure 9.is obtained after tHIS sol d

Chevar: ant tiekutssudrdinsie fiEhabeRHG I ocaiAdeaben I RpuoRy saHats

of the card body cavity and the inner face of connector 60 once the

In

connector is secured to the card body. Thermodes 40 provide sufficient
15 heat locally to melt solder material 62 and preferably at least partially melt
solder material 18 between the corresponding pairs of contact pads. The
smart card partially shown in cross-section in Figure 9 is obtained after this

soldering operation,

In the variant described above, the external connector is made by a

20 hot press 26. The internal contact pads of the connector are soldered to the
(?) contact pads of the card body in a subsequent step using a specific
soldering device. In a variant implementation of the fabrication method,
these two steps are combined using a device able to supply both the heat
necessary for bonding, which is carried out for example between 100 and

25 150°C, and also to supply sufficient heat locally at the internal contact pads
of the connector to perform the scidering, for example at a temperature of

£

[ S A T8 BT B e e et F el
oetweaen 500 and 600670,

Smart card 76, obtained via the second implementation of the
fabrication method, is characterized by the connection of the plurality of

30  internal contact pads 8 to the plurality of corresponding contact pads 20 by
means of solders formed by melted solder materials 18 and 62

amalgamated to form rigid metal bridges between the pairs of



20 hot press 26. The internal contact pads of the connector are soldered to
the (?) contact pads of the card body i a subsequent step using a specific
sol dering device. In a variant inplenentation of the fabrication nethod,
these two steps are conbined using a device able to supply both the heat

necessary fesbQniidisy ks psycassived Mbferb 18Xanp! 62 ket weriedPR and 25
150C, and also to supply sufficient heat locally at the internal contact

pads of thefarowdeeitin; i ipetiasrariants. dog geldengy ceoralex Repgrasfaime, for

tenperature t and 600C Smart card 76, obtained via the second
i mpl ement at Fgélmg%’pﬁ@n?cﬁ%ﬂcati on nethod, is characterized by the
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perforned, fajs R4ATPhEaIsHLBICORRR clemBREs BPhe Rbricatddoeard Rirtid@Narly
internediate resin layer 70 | ocated 5 between two external Ia%ers 68 and

69. Suppor t thepelegtropiceursuandioetrss aniench (cohsaewn paaerreraigddnghasaapot s 18

are arrange I S, coat. i j o AENLS, S 0at.s r

el enents of g?rﬁeﬁ%cé:g’ﬁ'ggtﬁegﬁoé Eséér%,ﬁjega\z |13an1 gr‘ol'd;iﬁt%geé%g%fpgﬂlg@%hjn?rﬁ@%d/or

t he ant e@onabgaiotf shepe) 220Taedoneticedof layeh&2dsnto positiod tha\tmwofisappdrd a

preferred vgri ant, a solid er,_ 72 i s provided on thfayé? ﬁgck of support
up

|
Do, The fung2idn tus sgder vemps 18t Mtermediate Bisi S EBBIERY ¢ hus

sol der bunpgal ohdthiidsMEdBealts, RSirinéR%E soldeh BurRpS Wresi|drakitigont act
pads 16, defined by the truncated sol der bunps, are flush with the bottom

surface of theebedeit sutfiemot the caviiv whies thactavitgds maghéeed. ndeed, #ligar t hat

he d h i i i . : i 15
comnector . ol Skl dert ot the RSk Safndd kG HAE Figkhe St K S8Rl 1°,
non- sol i1 stetmsctpar Witk dabication & adRidvedquusingra pasite?70 igroviaedobsar ved

t hat substrate 22 tends to.nqve down intqQ the resi.n gnd then renpj,n
rel atively BPB‘S‘-‘Qﬁg Flaife Replicar ?t\ﬂﬁ?@lé‘i/gﬂ“'@@r RAsE, ﬁa‘ﬂ@%é’ ZEPY h@?\\

particul arl XUBQFat%@ taRIS ©Ah008 fwrf IBHEY rESh dhdMeRT cRUINS Pbliaflvél§si NS to
coat the various 20 elenents and units provided. As a result of the

addi tional slosedolthy eplid Doipoviagedt8nT bisecausel oprobigipdartiagarly foritge
possi bl e to,position o]f . the. u i sing out of
cont act padga%fﬁfﬁ'?)rél %fts:ég&%llé)br%é&qugﬂfﬁé]ﬁqrhg&ﬁi?éﬁﬁ%s@ ggétt #éér\gﬂg’fjﬁgl ayer.
Wthin tzhe sremseniafatdeirdsesenidddnvanta assulidofmiidedditbriaheotf dager 72
provided on the back of support 22, it is possible to position support 22, and
thus the solder bumps rising out of contact pads 20, relatively precisely in

the thickness of the resin layer.

Within the scope of the present invention, a method is therefore

25 provided for fabricating a smart card comprising at least one electronic unit

and/or antenna incorporated in the card body and external contact pads.
The method includes the following steps:

- fabricating an extermnal connector having seid exiemal contact pads

on its external face and a plurality of internal contact pads on its inner face,

30 opposite the external face;



25 provided for fabricating a smart card conprising at |east one electronic
unit and/or antenna incorporated in the card body and external contact

pads. The nmethod includes the foll owmngosteps: - fabricating an c;: xiernai
connector }laving sald externaf on its external face and a plurality
of internal contact pads on its inner face, 30 opposite the external face;
- 16 - - fabricating the card

body with a cavit r the, connector,
with the el ectrorfgbrieaiing Kisafad bRy é(ﬁgb%n%?v%ifﬂb%ﬁ &8%{3‘%@8#’1 V%Qotﬁﬁect ed to
a second plyealidiy it SAbetHe RAGHNY Sdikh &lelricalsWdreetdaf td hesavand body
cavity; pl'aci ng the connector ahd an adhesive in the cavity, with

the first Splarditsecodag pads visiblesont sufaceql hagardbepdyca¥iPbnged to be
| ocat ed opposite each her t n I ES i i kRtiAat cavity;

suppl yi ng heat tHe to sol irst” plurality of

contact padgnd Gsdda@ds peakticd) Wf atditpcbfpatsnbetty padsigedhéo cat lvcatagads of
the first plurality and/or the contact qpads. of ,the S%@Oﬁgvi l.urality being
10 conf i gure@Rpesie/eachpthehvBeRdEe £PBNEEI0AST INFRHET MIP e “RY Meposi t ed

locally on the fj ot tRS LRCPRAc R foysalfiec iy &t adsityt of
conpensate for th%ﬁ%?@gn%%}s of utélhe adhesive | ocated between the _cavity

surface andcartact pads tacthersssood Hiaditbpteonthe Rasim & pntast BaERCEdS o t he

n 15 oxt erat CORLe: BP0l TR RE TS, o Socdrl' BRreRio TRl

an 15 exter € 1 nventi on. n a conventi onal

manner , 1bhi sokRYINES o/ cFrhiaterenddiateadoldenmatdriabbdmgadenpsited legalbrotal face
of support

6 d int | tact t he int | t 6.
Accor O ng. t e Pt it RerseoapbARE A6opia Gt Oty pafidedba ey ar e
provi ded bejiaei@XdhBHdERkABLaRAISe it et durbostat tpaineB. 20

These netal vias are used first o for the electrical connection of
ext ernal padsndedtor favearneal thpagengctands secyiegdodoe saptPeebed on i nter nal
contact pads 8 facilitate the step of soldering the contact_ pads to the
correspondi ng caFijusesy Ocamd 4dtaneastsherasticiziows old fipbobordiipeaiof 8tbst r at e

6 is formed of an insulatin terial, whi | r uct or
of heat .15259%%‘?‘3e?9n9ﬁﬁ%&rl ag?%g'%t%éﬂﬁdﬁgm?i{ qgg@;@&gﬁﬁorﬁ&@aﬁﬁﬁg heat
suppl i ed byeagnriictdNe8SRES I dxit€rns0| sipithdtgpaldy i4 endtse raxberdabiave afs
channel | ed by \Pas 80 towards nterna 000tacTI gads 8 a_or underneath said
pads 8, to suppet Hang Bierwal sentast drads Scomdhe intesaR! B8 Ak SURPA foay. As

a result of P:[(:Bgrtﬁﬁé qggt%gei%e%or}’,aﬁe%’vi% Sijq%‘l’"’?elatively large diameter are
provided between external contact pads 4 and internal contact pads 8.

20 These metal vias are used first of all for the electrical connection of external
pads 4 to internal pads 8. Next, vias 80 superposed on internal contact
pads 8 facilitate the step of soldering the contact pads to the corresponding

card body contact pads, as described above. Indeed, substrate 6 is formed

of an insulating material which is generally a poor conductor of heat.

25 However, metal vias 80 conduct heat very well. Thus, the heat supplied by
means of the specific soldering device described above is channelled by

vias &0 towards internal contact pads § and the solder material provided on

or underneath said pads 8, to solder pads 8 to the internal contact pads of

the card body. As a result of the arrangement of vias 80, as showr

30 schematically in Figure 11, it is therefore possible to supply less heat during
the soldering step and thus to avoid any local deformation of the card body

due to the heat, which generates high temperatures for the plastic materials

or resin forming the card body.



30 schematically in Figure 11, it is therefore possible to supply | ess heat
during the soldering step and thus to avoid any | ocal deformation of the
card body due to the heat, which generat'es high tenperatures for the
plastic materials or resin formng the card body. Figure 12 shows a
schematic cross-section of a first enbodinent of a smart card 82 according

to the invention |ncI A i e

i nvention, siml a?gEt“%ﬁg sﬁ}?g‘ést Br° #gﬁiaegc(%?gggggﬁo%éganﬂgﬁgﬁr?J%teﬁp%gk
contact pada3snart tcars 8ekdbndidg \th ahé hneve‘ntlpsmt Thisptadentlatiesra Boohedtbe
fabrication t hod gescrl ed.above. It | be not ed %h t eﬁ%@ V’Pa 80 and
the associ af 09 conthse invgREOBs SFW rstgn%orpm Q% 4 (g?ﬁf s@PdGet her
formthe saggg @Ja%n%ﬁé thi€k BYHRCLBad St i@ CHENRBRMLHE RSSTaSIEhidain a_smmar t
card 82 according to a second enbodi nent of a card of the invention. This

card i ncbudebthent@brisatior mathod dgssdbededove. Emillbedoted tatapach YiagHl i s
b d il h ' bed
obt ai ned vi Qnﬁﬂggg‘g&s@%ﬁa%&*@g%gggt@éd %%yﬁadte O{rfebgéﬁ%t o i %}H&' tHgscri be

above. Contac i hed om sur ces of VviasS 80.
Thus, in thogetines fain Ehgwmelélemtﬂflgﬂu'eanﬁemwm e acbenradict orosaecor di ng

totheflrst enbod ment scrihed above, the a|t of ex er nal t al

ont met | padseiiuor Bttt ot b2 dtsors g e s Seomiarbatigeridt S5% of ol 1ty
of i nternal (HEelrRlenGORt PEk d%éﬁné@d@y tﬁ’e I@théétbP Wsodesfmbeu iRaFiErekS134+80,
respectively 18, 62+8+80, which are each | east parti al % formed by a

sol der it eBndl 1 hreddwisi ebtainesy viesthe ﬁgm%\(ﬂ utﬁglegwpa?l@n &t ﬁotﬂj’rﬁ'cab@mtur es

respectivel i t n

accordi ng téq (g(ylOgevg”??or#%%s\ﬁechﬁagr@%{fg?gg |nt a{?é{fﬁeeﬁgf;ﬂ %t{ 8? nmet al

parts 20 issudspesctdf webysccw;asemh i ¢ahrdsplfﬁuga.]reschﬂnceXBerbmauhedmlﬁi acont act

Dinort b Shar arrgs e BT dReeb gt Pk DRk
support 6. g
bri dges bet weetidris e C§Htrafc€?§§s‘?1flstr€§pé’ét!’l/eﬂl élb}étr@fallfk(:bﬂhéé‘ﬂedff@ttﬁe
contact pads 4 and the plurali I nternal netal act pads 20. In

addi t i ori5t oplunalityf of éneral anetal zcsmmﬁ gads 2Ghbyopt AluRelity @fhmiaicaaﬂact pads

34 and for ol t.agt S f e ctor
andcor r ospanaPReedont st Yl ABHAR AT AL € p881 %Al lerel® p0RAG
form ng a héasebf er sdidier rwateriat bod, whlahltmrmlmntaa@gmmpﬂmQMrmeghs and
specific variants of the present |nve tion be de gl b&

30Fi gure 142BRABHESSIresPesieIe REDATRR IR th ngu Wﬁe%Jtp&P R &@&5#3 B8 the
i nvent i on. beéwﬁ%%{wtreqﬁpaﬁﬁorﬁ.sh?%raeern%aa%tr%ﬁ tHBIlaRyoIheEs HaRg

ext er nal fape 31 by external netal contact pads h aperture 92 is
filled WOt hisarespettivelyastvered hyo thaipduralityi al eytarngl mefal C@Ftaphpéﬁﬁaﬂ face

Cear sur f acticn, RS 6! ”&Fﬁ%@% g egefi ke BERIshigchg SRSt BeTRE he
per pendi cul alurhftyextt ekendl pdrc fespbctindlyt fonsst@rineetipd dnelgdef hatedehythpads 4.

Pads 4 are preferably made with a filmor netal shee{ gpar |cuI arIK copper)
deposit ed ofe@xEHHAGES fo(ictgeggiurahty of external metal contact pads 4 and the

plurality of internal metal contact pads 20. In addition to the aforementioned
25 variants for obtaining thick contact pads 34 and for making solders between
internal contact pads of the connector and corresponding contact pads
arranged at the surface of the cavity forming a housing for the connector,
various advantageous embodiments and specific variants of the present

invention will be described beiow.

30 Figure 14 shows a second embodiment of a connector 90 according
o the invention. Insulating support 6 has apertures 92 which are closed on
external face 31 by external metal contact pads 4. Each aperture 92 is filled

with a solder paste 94 to substantially the level of internal face 33 of the



5 of support 6. The pads have sone rigidity, which is sufficient for them
to remain flat above the apertures of the insulating support, also when
heat is supplied for soldering. It is t'§ Be noted t hat only one or two
external pad(s) are shown conpletely in Figure 14 and in the foll ow ng

Fi gures, but the connector may have several external contact pads,

parti cul arl yd ¥ingo _ . ' ws a
third enbodi nent gfgg)ﬁggr g%%@g@%(g%isﬁeoﬁg@@gszteidn?/gg??55{39%%%?%%5%9%3 a
card body 1Rad$ 4 Ffé\etqmétuﬂ%bam@dc%ta%@xw&hermm&r toredernd faest al

t act d | i | i ) it
SO RCY Pads1 BB & e B AShal ol hAddol Phul'% aPPRbrtfy nlife SaN Y
cognect or hamﬂih’ghﬁlmav'rrtelyalaalnefe&(xmr%uiagpteppad) dmdlsité.’d)logreezt?neafuaﬁdﬁ I
under nea sSal exte connector an respectivel, al .l gne W ext er na
Dads 4 1B APl SUPPOR o s PRBRdiae Semed GabGrHAEN S DHERIR thgm 10
fabr i cat | onr@hapeist Hbveahe i tiiaedr AROKRLIIAG!sUTpo BRI Gchagaltly {0

external pads 4 to nake a sol dered connecti on. heat is 20 directly
transm t t edStpplasl Wesoissing. Y4is tathiec hotes! thehesl wie peiwo sxigragepad(e) t he

external pa ! |l ed. t Iy, L der ri i each
aperture QZQi%IS}qéhgngmﬁﬁe@é}[gdb ﬁ‘g@?‘?ﬁ‘%g@ggﬁ tthérﬁggﬁ)lﬁg‘@g%géb%ﬁ*%ri al to
reach sol decobuegod&ay lomat selvarppogictealtdoataxdrpaeisp padicudpraperd unes 82 and
depositeg on]int ernal f@d 20. Solder material 18 nelts at |east at the 25
surface Bnd€€{%iTA¥PAG nel t ed sol der material 94, which, after cooling,
forms a solder 95 with a slightly smaller volunme due to contraction. Small

spaces t her ef or eV iR ® BRUREn B! BIPOYENERIOL ACATH ¥ ACCQEHRGte the
apertures 9gvoAfofMPHR SFHGIRL eald }505? 12! SURS t e.d'e%cfib@d Sbdve GiHich 98 has
a plurality of external pads 4 respectively eleCtrically connected to a
plurality 3Mcbfdasnintgrnal metalsodtadiypa sp2Qgahetally afrrangesl opantissalalng whi ch

Fheul asing SHERSH 25" Thé stalih PhoREe vl GRh FRnale SHMpBRir L AR, pe
i nsul at i16g adpesivé - filnbbtrearthdMongoih, arbtied daaity sutdeans. afbinl y
formed of solder. naterial. ure 16 shows a smart card 98A

- 19 Fi g )
accor di ng t Ba@s PORteaEARRRl HBAeMsRth sald axiemal senresicy ang tesieck!s from
that of Figyf I i dgli:ti : 1 body,
t he connect gp&?%&%ﬂrﬁd%ﬂé{nc?igéﬁ?’a%éﬁ fﬁr'égPB?@ @g{ﬁ%ﬁﬁ&d\,\ﬁ g)r(ltreﬁallcfgﬁ oused.
By usi ng th81cdhurirgy tabrmaitishowin card BiSyuase eXplbined @bioyec|heat is maupptibdre is a

shortage of, sol,der terial _in ertures 37 of the adhesive.film 36 used.
ovever. whiroLg e PRkl padS oh Rneke e it Sl iERho Tas AT 51 2 18
and t he 290! drécthhg@anahaRd AYSIHELpatREIAPKRHICHIIE Pldded bR redhegrawe fidrm It
is to be noted that other connectors according to the invention described

bel ow may atieafxigged pads. Wathuasontrofed haat suplly athepolgsr orateral ds eaeht he

i nvention, LL: j Rads unps
are inside ?ﬁéﬂ@gerg?'[)ﬁg%glsl%ﬁéa”ﬁg%ﬂggg??%ﬂﬁ%%’%éasqbﬁju@a% ed tlgéprsnur acégv\,hen

t he cavity reaamstideedumphi & Hocatedd apposidethermrraspeonded) apetoer@ahd pads.
However, these cards of the pre t Lnvention are not limted to, this

ar r angenent Sepﬂ_ﬁ Or Wt%m?érp%(geibar#’alﬁi@é Tﬁ{]?{'aéh_ elty PR abégg 20 may
each be k| ughrisbd i RUIJIRES® 18f mhBdCasideP Psitefay by vaneh t Qﬁeﬁ@b@iﬁ{g,' S
preferably nmade with the solder material contained in the connector

under neat h fargseRtssiden Spadth alslighdly @irgallarovaiemectierl te waniractiorot fraall

fabrication i L.t he der. 1w ri _ if bef t he
connect or | gi}{%( dqggfiézg#t{ghggﬁ%iﬁerfﬁﬁgﬁggﬂ @'Li@gpy%b%gq Fr%»%q'%l Sl th

e
ads when 't hey Q’pﬁ?are visiblé in the
cavity or O&b@ﬂW{%eQZJ,rBES@Ihclﬁliﬂﬁ S]lc@l:ilﬁ}iﬁa(;til;&liy st Figlﬁiéel’féiaﬁﬂEh@@ltﬁﬁhear@g@mﬁaéor "
apertures 92 be partially filled with s er material, or be enpty en
t he connect %r?q‘?*’é!@ %fg%"&?m%i Pﬁ@ﬁéjaﬁﬁW?*“’FH‘é @g@é}tr&é@“-‘f'ﬂ%’g%ﬁ%@ @eﬁb@&”ﬁ‘@éﬂ_ on the
vi si bl e zpadsy ln@eﬁn‘&?lla_ﬁéé”zbybl}}n ?%gg@ibity §aRIetAHdr? 00, \Lml:hsarbf@%cm%ﬁt' ng

support apertures. e ano raze supplied 1s such that

el £ AL

partially formed by a solder and which traverse insulaling support § through
respective apertures 92 provided in the insulating support. In the variant

shown, metal parts 100 are entirely formed of solder material.



25 solder material in the apertures is in contact wwth the rear surface of
external pads 4. A card according to the invention can thus al so be ubtdif
fed Figure 17 shows a connector 104 acdéfrding to a third enbodi nent of the
invention. It differs fromthat of Figure 14 in that the lateral wall of 30
apertures 92 is coated with a netallic |layer 106 which adheres properly to

the lateral wall _ This_|ayer 106 define n_anchor age er for.the nolten
sol der paste 94. F\Wr%ggasﬁéé‘ﬁae%ﬁgf FW@I%@C%W{%H@ of SALW‘aéH?bRﬂHPSHt also -
20 -- pref eppHeying@Meirs THE carPdiffer frémehaf oft higuext 8imtat canddttiopasds.
Thus, when the soldering is perforned, the nolten solgqe&%% i s easi|

joined to tRe§neqldenedctol tperardriendyo thtEOPRAFIOF i BOBHEY IR SEXIREF f-’f)g_ds.
Metal lic pagy nfifich 18 IR B Wind 1 BoRELISF a8 shBRriatightddl ng

s
agent preferably ["ocate I nsi [1c parts, as shown
schemat i Gal Ny, itris Elganrtbatl heshiisla skordageaof aoideoimatadak ini aperéwiesdifroht of a

card 110 acgordi to_the nvention. Fi gur e h ector 114
according t %afig%r'\’%f'&ﬂ%’ﬁdv tHOW?V% WP&PSSI ertrﬁé?erfa}@w;rpg{tgﬁtg@ol% is
extended at tdgrdeasol dreniitedial @8ChEPer ddider thdn\digo avetsakithe dpayeired 07 of
the same material. Since holes 92 are 10 normally circular, | 107

2 o
general |y et Mireadbesiean iR ot 1cisnba fotgshial ANSIARRICHO T IAcRPIENG 40 4B i ed
agai nst. {hey o 6pnael @56 BN nkhd AR uRRea L 1t has aperur es

each aligne e correspondl ng apertures of support 6 with a dianeter

whi ch suyfstanti af| %%Igﬁ%f&%%%i@ o‘?)&ta%z?%lf b ?ﬁqﬁ%rgfoﬁfsolkf’éf%urég% 1SN the

case of the second catl vari ant desc above, der nmateri al
94 not onl ydepbsitechparihigres! 92dH 0. Hese bhlrepapretinsids the tdrd hesnde film
An excess of solder material ca ich is thecefﬂ renopved

be provided re
with a bl ad@eNSRWHBNE § HUBCgIR%kopSUTACY hiep 5o Sated® pibnsh R < oo,
104 and 114;des offe SRR dmNc2 YARICRGRRIES | okevdl, apedei tamisl bf nRge to
dry the sol der paste before the connectors are 20 assenbled to the card

body. Fi gur gregenthiowentiort iaret notadinsiied ihdhisi Arrgbge@entainkiacs, iggother
oo e A ap SR IGK A MAYE RO JFAPBEEA (B, RUSF Ui BBt oLer
to at | east tpardar@lbodyf thvity edctie esfiends norefgrabtyu meaden withe treedisekieve fil m
when the Corr]r?aetgﬁiglrccinsialjngglei;\ttﬁg (i:onr;[n%c ohreugcﬁgrrqegt?\d&/s %‘)acltveir;[lgi pads. It is also
to be noted that, in other fabrication variants, the solder material may be
deposited before the connector is added, on the internal pads when they
20 are visible in the cavity or otherwise on solder bumps 18. It is clear that the
connector apertures 92 may be partially filled with solder material, or be
empty when the connector is placed in the cavity. The solder material
deposited on the visible pads in the cavity then at least partially fills the
insulating support apertures. The amount of braze supplied is such that the
25 solder material in the apertures is in contact with the rear surface of
external pads 4. A card according to the invention can thus also be

ohiained alter soldering.

Figure 17 shows a connecior 104 according to a third embodiment of

the invention. It differs from that of Figure 14 in that the lateral wall of

30 apertures 92 is coated with a metallic layer 106 which adheres properly to
the lateral wall. This layer 106 defines an anchorage layer for the molten

solder paste 94. It advantageously includes a top gold flash, which also



25 and preferably to cover annular contact pad 107. Note that in this case,
the adhesive film my he placed separately fromthe connector in the
corresponding cavity in the card body.“®nce connector 114 or 116 is
inserted into the cavity and heat is supplied to performthe solder, a card
120 is obtained as shown schematically in Figure 21. This card has a 30

netallic pa e p i 0 i.ch
essenti al | yb@%%ﬁ@sgq%ﬁggﬂeagééroge@ﬁgﬁ gﬁ/e;éﬁ(gér}ﬂ afrcgtirﬁé%aﬁ g‘s}u%l’—'i\%@rne 20) .

- 21 - theFsgldeeng 3s Sk ads cthemablten SaderoDSaisceasigcipored 24 thvs ch
defines a second vari ant of_ connector 4. Thi s, connegtor. differs .i.n that
the sol der mglalc Rveppadda tf‘ﬁ 5Bk Ei‘i?r‘ééﬂl‘@ze EIAE p?aﬁ-e%%lk?: pﬁ“’f’i@?ﬁ part
126 in conpafd tiiBiodhaihed With aif andRirtErsiiiti BHde) edenbpefaabpcodidpr t 128
in paste form 5 In the exar;PBIhe shown, a solder paste is first of all

i nsert ed5i ninsiceplite metallioparhers, shown sehaewtioply it &igIrackt Which is @ nace
Sl T e e

apertures 9 er paste én ad screen printing

Lochnigue | oU1 £tk elh SGKISSRndBor 18 851 nd o LRSI SBRtodle

external surface case of Figure

smal | excesg différe ke the padirgi GRRouBEYddY avindesbriphehy bf cagieabertar87 as
far as possible when the connector js placed in a housing

e
fabri cati on98f Vigha @&Fﬁi“‘bf‘al{fﬁemﬁv‘égntﬂi‘%r?a&?ﬂ rpatesipky H‘Ctehgf’lvle[%ggeaf%

cont act 4{bet : @é}% : a I ] om
surface@f r{ﬁgﬂﬁmgﬁrﬁ%’gaé}%&ﬁ?gre tf@lys:glaglz% pagstggrfu#giﬁ{&gwa% |g({:ﬁ?$ai 23A,
23B r espect aubésivaibw 36ds vapriliedt against the ifieingl daemelt of theriosliiang . These

variants may al s used for the secon r u ﬁgﬂ.}&m; differ
essenti al | ng?lp(E al?%e??wlé'?sg‘ia% 3ﬁ$ri‘ﬁgq g’& t\flt\}l%t %‘u&ts?% er rgt%t@%ﬁglrggl]g in the
form of conpagportetvdth aididmetersatide subi@ntibins nzteestict @dernal Hidrhetehese
apertures and then hardened on cooling. Theeéotaiﬁj der paste r@é eiiPther be
added and t RERAYASI 1%, ABrinahgi spenel e dsro icgionseiaph CEga P Yui d
sol der ‘Mg' CEbBUé%&?@él‘jﬁl’é@%ﬁ&ﬂ M‘ﬁo?‘@ﬁr%/tﬁ!fse%)eri'mﬁs'@ bl akdsBelfHEHUrEs a nore
conpl ex devi ce. ere sol der paste 1S used, it '

in the adhesive film. An excess of solder material can be provided here

which is then removed with a blade, as shown in Figure 8C. it is to be noted

that connectors 90, 104 and 114 described above may advantageously be

20 assembled to the card body. Figure 20 shows a first variant wherein solder
material 94 is provided using a dispenser device which deposits a precise
amount, greater than the volume of aperture 92, in each aperture 92 of
connector 116, so as to at least partially fill the corresponding aperture in
the adhesive film when the connector is inserted into the card body cavity

25 and preferably to cover annular contact pad 107. Note that in this case, the
adhesive film may be placed separately from the connector in the
corresponding cavity in the card body, Once conneclor 114 or 118 g
inserted into the cavity and heat is supplied to perform the solder, a card
120 is oblained as shown schematically in Figure 21. This card has a

30  metallic part 100B between external pads 4 and internal pads 20 which

essentially matches the shape defined by apertures 92 and 37 (Figure 20}.



is possible to have two filling steps f.or filling apertures 92, in each of
which a solder paste is deposited in the apertures and then nelted.
Connector 25 130 has apertures 92 filled with solder nmaterial substantially
to the level of internal face 33, whereas connector 134 has sol der bunps
132 whose top suFigoe d%skbwe st scientdie vow erf ratosnsdiact?4 enith dbfiaghesi ve

film36. The filmmy.b re bondeqonto, internal face 33 of the connector
after sol def %?ﬁ%'dl‘é%ﬁni?g?ﬁ?m% ,Org?d‘i fh'ﬁaﬂprﬁ‘gctﬂra‘g@%rsi'ﬂ tﬁﬂteht%%’d%dy
cavity priomadteri@rpldBedinmibtAnReus] ke thotfBAnBos ifkdt PN W@ in thmpeepnect or.
Sol der bunps 132 and 132A define netallic vies of relatively large

di anet er. THeetal fome: bp- MYIteprand hridened it Boipsondmirpi &8 bt Bpse fevme t han
500 mi crans. ' hes [ Il i ckness of
Tnsul at i g Snns RALb showh! S BUTRISEA 5 BE AR Pl S e

Unl i ke a colZentieoniiie ebretctdocatrevplacedicla fusnade smdlthe giaateetreits(geder al |y
around 100 mi.crons or.less)., enpty in, the central ,part there I.f the
di anet er inEPEQE%&SOtﬁ'?é Bﬂ'?%’équ |e§§O$£'H@rp8fW689t éﬁt‘ﬁé’o[ ré’r?tsit%ﬁ&ﬁé%e a
relatively kegrgaddeansy er seR@napenti) tebhniyudl It Sufidnt thickResamsF kg es in

theinsulating support are filled wth netal. L
paste to reach at least the external surface of adhesive film 36. As in the

10 case of Figure 19, a small excess thickness is advantageously provided to

fill aperture 37 as far as possible when the connector is placed in a housing
during fabrication of the card of the invention and to ensure that there is
contact between the solder paste and a contact pad flush with a bottom

surface of the housing even before the solder paste melts.

15 Figures 23A, 23B respectively show two variants of the third
connector embodiment. These variants may also be used for the second or
fourth embodiments. They differ essentially in that apertures 92 are filled
with solder material 132 in the form of compact metal, i.e. a solder that has
been melted to fill these apertures and then hardened on cooling. The

solder paste may either be added and then melied, or a dispensing device

[}
o]

can be used to add liquid solder which then hardens in the apertures. The
latter case requires a more complex device. Where solder paste is used, it
is possible to have two filling steps for filling apertures 92, in each of which
a solder paste is deposited in the apertures and then melted. Connector
25 130 has apertures 92 filled with solder material substantially to the level of
internal face 33, whereas connector 134 has solder bumps 132 whose top
surface is almost at the external surface level of adhesive film 36. The film
may be pre-bonded anto intermnal tace 38 of the connactor after solder bump
132A is formed, or it may be placed in the card body cavity prior to or
30 simuitaneously with the positioning of the connector. Soider bumps 132 and
132A define metallic vias of relatively large diameter. The diameter is more
than 200 microns, and preferably more than 500 microns. The height of

these bumps varies according o the thickness of insutating support 6, for



Fi gures 24A and 24B show two variants of a fifth enbodi nent of a

particul arly advant ageous connector. This enbodinment is simlar to the
fourth embodi ment described above, bat “differs therefromin that the
peripheral nmetallic |ayer 107A has a relatively large thickness, which is
10 substantially equal to or nore than 30 mcrons (30pm, for exanple

bet ween 30 LG f t i YN o

t hi ckness o% Q?Wé%ag%@é%\}??(zggg@vﬁe@fe&%ﬁ%v?@g‘} g?ﬁ'é@ét’#ﬁ?ﬁrﬁ’% ﬂgfé aﬁt{l(l%(!:l "Jl?gyers of
Fi gures 19 sumibioB ofesmable dizacetan(gtaeosiiv abubg 1T mdurens e lersl)ogi esipown t o
those skilled,in th rt.. Ln particular, they may includ everal .sub- 15
| ayers to i brevaetiie mare eBel Hafbs Rmedh e st iy BB el aifs c

| ayers are peedreirapty th@nmehtiby: Bavd BStelattposidrgordiametdr dmdisdreonslict hi n

| ayer by a vacuum deposition nethod, for exanple by eﬁ’l por%i on, then by a
gal vani ¢ ddeptsetmest afdhe aperiyresindhe insdating syrrpr Arecllireswitn Metehal gol d

flash may be provided. In such case, |ayer 106A covering the |ateral wall

of apertures 99 Pmures 2ddoand| 4B ¢boy twei ¥xriants K Afthterlgdimenteinder . The
rear surfac f i ; es ar eperakly al so
covered by Eaftfa&y([aérr@gﬁ Ggéﬁfagghggf%\g.e‘ewnﬁgﬁ 2%“ ?Q@%é;{st itgh%n@fél}ng)eﬁg es

defi ned by fetrtl larabbdiyrent 1664erib@dA abbkéeduli diffesol terefpast i Idaugheo
substantially _.the |evel of the i pheral |ayer 107A, ereas cannector 140
nas bl 1 nd- hBPERNA el 128" 285 A Mter Srisaiel 158" AHGGRe: 28 8hdss. o
fifth enfpodsnBsthn@ill2 <Rl RCORr flohd thant Be Hidrdrs (B0MRY @br @x@digleboo of
Figure 24B. No adhesive filmis provided here. The sol ders nmade on each

ext ernal paBewsie 3 asek 401 migroasy @ndaprefembiy tsyhsiant@dnnedeaiofr 4he to 30
secure the ggget%o inS) : [ netaht [ tirely
solid and cgﬂrrpac ts éfnfh% %@??%%!a@g%%é?ﬁsi‘ggﬁb? hl&ﬁgﬁfg{eﬁﬁgﬁ;‘ge&g?g

Fi gure 26 shapses 19 xdrid @fboshyrbet vatuiancdepositebbyi waridus tdehnologiesi on.

This - 23 - car 48 is formed of car ody, 12 and. t connector 136 of
Fi gure 24k J&e%seg@ o Slg & _ a’i‘-ﬁ“r@rﬁ%@a&ﬁ@%S?%‘PCGE&%EV&S%%‘%ts_
sl'ightl il efMieRItGimbRARL tHRNRit@fdcePhd ReA10é Tan@ERNTHEPEEK hibthie 1aRdral | i c
part 100D obtained. In this case, an adhesive |ayer 36 of substantially

equal thi ckaesoreferabiutforned Ipeaifyaedapoption ofortdepst anpdhietpysstbiean t he
Insul ating §YARRHtHIitdHerRML T PEXAMBISBY 'dvhpoldliod, ¥H BP §A0aREt or 140

is used.
deposition to easily obtain the desired thickness. A final gold flash may be

provided. In such case, layer 108A covering the lateral wall of apertures 92
20 is also relatively thick although it may be thinner. The rear surfaces of the

external pads forming the apertures are generally also covered by a layer of

the same type. Connector 136 has the blind holes defined by metallic layer

106A+107A filled with solder paste 94 up to substantially the level of the

peripheral layer 107A, whereas connector 140 has blind holes filled with a
25 solder material 132.

Figure 25 shows a fifth embodiment of a card according to the

invention. This card 144 is tormed of a card body 12 and the connactor 140

of Figure 24B. No adhesive film is provided here. The solders made on
each external pad serve to establish a reliable electrical connection and to

30 secure the connector inside the cavity. The metallic part 100C is entirely
solid and compact. In a variant, connector 136 of Figure 24A is used. Figure

26 shows a sixth embodiment of a card according to the invention. This



It is to be noted finally that the technique of the invention for obtaining
external contact pads on an external connector soldered to the internal
contact pads of a card body may al so-be3used to nmake additional 10 sol der
poi nts between the connector and the card body with no electrical function,
so as to inprove the securing of the connector to the card body and in
particular to omt the use of an adhesjve fjilm - 24 - M5 . . Smart
card incIudFﬁG;“ﬁ5Sfb““egdﬁé&?%ﬂﬁﬁ¥ﬂb%%ﬁ@gﬁb?Cﬂﬁﬂ%ﬂofﬁéﬁgﬁgégaﬁgéﬁ%ulating
support, dehk A%y BHTeNab if Mefs A S81dbNbALBAorRRE SRGIEY Ieakaph
other, and a plurality of 5 external metal contact pads which are arranged
on sai d extatleast éne airafr kadidgiagent spacryinstippvetallic part 100D phigingdp ity
having a regess_|i ic i d n RN A ; an

el ectronic &Vﬁ t%agﬁ’d\fgﬁracghess@r?t @ﬁéé%n@%?%#gﬁg%@i %e‘":aéﬁﬁr"gﬁg 68 {/’aESf and

el ectrical | pesshivracbadst@7A @ arrahgéy between éhaahsuiating suppoecangéus whi ch
are arranged underneath said external co neghﬁt and, respectively aligned on
the plural i POURN ahibe crxity-fB@ayareih CaRReHRad 4P is USSEr pendi cul ar " directi on
to said external face; said pluralijty of external netal cantact ds bei ng
respectively al i §nidtai b nefed ninglivuriati {Re JeChaWe n%f?ﬂh%t'ﬁl"ee{ﬁ?ﬁg(?f pads
by a pluraly, ﬁé:rﬂﬁ MBS PhEacMYe8 & Srfasieniar dthedior! &A8ErRARG e 1y by a
sol der and I'C ?raverse salg insul ating squort t hr ough respective
apertures pinteingédontacs piadsiofsutartd hgdy mppoetso kaiged rarnakearasdiénag

characterized in that said pluralit f ; e L yely
cover ed 1Qy §&Igeb|p|9}r§§it{eawgpﬁetﬁ?e%q%‘%C%gt %ﬁé 2%%'%%@# %nggm\f\ths)id(’:%%%%g@dg\(sai d
apertures ofurichenesbei @l irhperedhet deuringubiatriengormenpar to, treaicdrpbodgpl ity of
netal parts respectively formng connecti n% bri ﬁilges bet ween the rear
surfaces of apddn padicalarity aspit tie e al 2RechPsvEit et pads and said plurality
of internal netal contact pads.



Smart care a COOdiflOt claincharactenzeu in that the dianeter of said
nmetal parts in said insulating support apertures is sufficiently large to
channel enough heat through said insalating support, when the smart card is
fabricated, to nelt the solder material |ocated on or below the inner
surface of said insulating support and thus to solder said 30 connector to
the plurality of internal netal contact pads. - 25 - 3. Smart
card accord@ﬁduﬂﬁiclain1l, characterized in that said metal parts have a

di aneter of nore than 0.2 mm (200 pm in said apertures of said insulating
support. 4. Smart card according to claim1, characterized in
that said 5 netal parts have a dianmeter of nore than 0.5 mm (500 pm in
sai d apertures of1sanwﬁh&uﬂamﬂu@ngupport 5. Smart card accordi ng
to any of the precedi cl ai ns ter| ed in that said insulating
Support _aper ¢ ut e Prnd Arpei gk S o i Lingd Sk Brfegng 6.

Smart card ageRfdthagfate aﬁdaaﬁnurﬁerrfénaéc%:bg?wfedeadh birelr, sed d ;@lgﬁalﬁwaes are
substantially conpletely filled with neta nost of which formed by a

sol der nat epftgmal metal contact pges whicdy ar%@é@mﬁﬁgom @atq &P‘Fﬁ"@abfaf@ of
characteri zgg ROt %Gﬁpcl: teral wall of said insulating support apertures
is coated vmt a neta | ayer form ng an adhesive interface for said
sol der material 1acatrddady bavidgaperetesesn which said egtergalaconoectdr éecor di ng
to claim?7,_char aé:t erized in that the peripheral metal pads surrounding

sai d apert u?é@ 9% sai d insul ati ng support are arranged on said internal

face of said i nsuhgtela@ranidRAR andZH%n SRRIrnaCiatsrpaesetdhR@id eafNody t he
pr ecedi n8 claims, characterized in that an adhesive film having apertures
e

r espect ilGel §ndeiggiacalyrcanestashior a nglmyrpfga’iedn@lrrgaﬂaéﬁpﬂ@cg @apeMhich s
o Fnged PSP ARREY ctkshanh AT meRbann sy, shinarRLanely aiefea
on the plurality of external metal contact pads in a perpendicular direction to
said external face;
said plurality of external metal contact pads being respectively aligned with
15 the plurality of internal metal contact pads by a plurality of metal parts which
are each formed at least partially by a solder and which traverse said
insulating support through respective apertures provided in said insulating
support;
said smart card being characterized in that said plurality of metal parts are
20 respectively covered by the plurality of external metal contact pads which
close said apertures on the external face of the insulating support, said
plurality of metal parts respectively forming connecting bridges between the
rear surfaces of the plurality of external metal contact pads and said

plurality of internal metal contact pads.

™

o 2. Sman card according o claim 1, characlerized i that the
diameter of said metal parts in said insulating support aperiures is
sufficiently iarge to channel enough heat through saia insulating support,
when the smart card is fabricated, to melt the solder material located on or
below the inner surface of said insulating support and thus to soider said

30 connector to the plurality of internal metal contact pads.



10. External connector intended to be housed in a cavity of a smart card
conprising in the body of the card an electronic unit and/or an antenna,
sai d connector conprising an insul ating’stpport, having an external face
and an internal face opposite each other and a plurality of apertures, and
a plurality of external netal contact pads which are arranged - 26 - on

sai d_external face obadl dakdSkating BUPRRKL1, ERARRNEELZRI (3 Lhat said

plurality of apertures I's respectively covered ality of ‘external
met al cont amatalwpadh bhesa siardetmpeot umes Hrant Iﬁ)eZSmde (a@Othm)em eaital face

of said insuyla nd in that said plurality of apertures is at
| east 5 rms?P? lt"re Ochpa\ﬂo'tnﬁug?gglsd'gpoﬁateri al . 11. Connector
according to claim 10, characterized in that said plurality of apertures is

substantial ly entdr e‘aynafri lchetd adcbm;ﬁ@ttal clatm| tasharmsdrizet! whithhbt isaid or med
by a sol der materi

12, Con cto ccor to.claim10 or
11, char &ct @elt%[eaar[ﬁ bave 2 ¢liamptersel daer errﬁ? gﬁageﬁm) PasBiGl 1y in

paste form gpertures gf%a,mgn%@[hgrsu%ﬁggrdl ng to any of clains 10 to 12,
characterized in that sald material is at |east partially forrred by

a solid netal. 14. Connector according to any of clains 10 to 13,
characterized i n Bhabmaie tarteragcofding d¢ savd gil pal iPrscastingpétaimses in

sai d_nsul aLhna RUPRATH bds $3iC MBI bt BBLRLIIC afd Limd AT ngyAn

adhesive interface tor sard’s I n sai aper ures.
15. Connect fitechwithrsdideg rhatesaly of clains 10 to 14, characterized in that
t he connector has peripheral netal pads each surrounding the plurality of

apertur sai d.ingul atin ort. 2016. ctor rdln | ai m
char gct eri zedSi gf’ﬁ’é{ ‘%Bﬁc&ﬂ%s E‘"qug E\@Fﬁ%ﬁr& g sﬁ‘éfgs is

subst anti al hyeraresl aﬁéﬂsgbstghﬁ@ltﬁ:omméteﬁpﬁn@d:wms net@P Mhost of which is

Connect or according to any of clans to 16, characterized in that an

adhesi ve fi fafnesey agoldssmeaiesal. subst antl ally aligned with said plurality
of apertures in the insulating support, is deposited against the internal

face of said insulat 5pgEERRCALcording to claim 5 or 6, characterized in that the
lateral wall of said insulating support apertures is coated with a metallic
15 layer forming an adhesive interface for said solder material located in said

apertures.

8. Smart card according to claim 7, characterized in that the
peripheral metal pads surrounding said apertures in said insulating support

are arranged on said internal face of said insulating support.

20 9. Smart card according to any of the preceding claims,
characterized in that an adhesive film, having apertures respectively aligned
on said apertures in said insulating support, is arranged between said
internal face of said insulating support and a surface of said housing

lceaten opposite said mtemal face.

25 10.  External connecior inftended to be housed in a cavity of a smart
card comprising in the body of the card an electronic unit and/or an
antenna, said connector comprising an insulating support, having an
external face and an internal face opposite each other and a pluraiity of

apertures, and a plurality of external metal contact pads which are arranged



- 27 - 18. Connector according to claim17, characterized in that
the dianmeter of the apertures in the adhesive filmis greater than that of
said plurality of apertures in said insulating support. 19.
Connector according to claim17 or 18, characterized in that 5 said sol der
material fills said plurality of apertures in said insulating support and

I's provided sy t t |aIIy
mat ehes. or 1 PR EHIR ¥ D srihi et Re BRI b b A AT LS
adhesi ve fiplorality of apertud®s i€aappettvehacooedidnytibecplirahtl Sofasgtcamt of

clains 17 to 1 10 characterized in that th thJCk of sajd per.i pheral
metal pads &t Gagtagh: WhIC F‘f?‘é?ﬁjé@' diapeariies Bf‘ a‘%ﬁégle\}( rp,a' %ce of

said insulating support, and in that said plurahty of apertures is at least

5 maostly filled with a solder material.

11. Connector according to claim 10, characterized in that said
plurality of apertures is substantially entirely filled with metal at least most of

which is formed by a solder material.

12. Connector according to claim 10 or 11, characterized in that

10 said solder material is at least partially in paste form.

13. Connector according to any of claims 10 to 12, characterized in

that said solder material is at least partially formed by a solid metal.

14. Connector according to any of claims 10 to 13, characterized in
that the lateral wall of said plurality of apertures in said insulating support is
15 covered with a metallic film forming an adhesive interface for said solder

material located in said apertures.

15. Connector according to any of claims 10 to 14, characterized in
that the connector has peripheral metal pads each surrounding the plurality

of apertures in said insulating support.

20 16. Connector according to claim 15, characterized in that the
thickness of said peripheral metal pads is substantially equal to or greater
than 30 microns (30um).

17 Connector according to any of claims 10 1o 16, characterized in
that an adhesive film, having apertures substantially aligned with said
25  plurality of apertures in the insulating support, is deposiied against the

irternal face of said insulating support.
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18. Connector according to claim 17, characterized in that the
diameter of the apertures in the adhesive film is greater than that of said

plurality of apertures in said insulating support.

19. Connector according to claim 17 or 18, characterized in that
said solder material fills said plurality of apertures in said insulating support
and is provided with a surplus in each of said apertures which substantially
matches or is less than the volume of the corresponding apetture in said

adhesive film.

20. Connector according to claim 15 and any of claims 17 {o 19,
characterized in that the thickness of said peripheral metal pads is

substantially equal to that of said adhesive fiim.



