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DIELECTRIC FILMLESS ELECTRONIC MODULE AND METHOD FOR 

MANUFACTURING SAME 

[0001 ] The invention relates to the technical 

field of electronic modules and methods for 

manufacturing electronic modules, in addition to 5 

electronic devices, particularly chip cards, compri sing 

such an electronic module.  

[0002] As a rule, electronic modules are formed 

by assembling a dielectric film and a metallised la yer. 

The metallised layer comprises contact pads of a 10 

connection terminal, designed to be flush with the 

surface of an electronic device such as a chip card . An 

electronic chip is attached to the surface of the 

dielectric film, opposite the metallised layer, hav ing 

contact studs connected to the different contact pa ds 15 

of the metallised layer.  

[0003] Conventionally, the chip is attached to 

the dielectric film, with the former's active surfa ce 

facing the outside of the film, wherein its contact  

studs are connected to the contact pads by means of  20 

gold wires passing through spaces reserved in the 

thickness of the dielectric film, opposite the cont act 

pads. The chip is subsequently encapsulated in a 

protective resin.  

[0004] The current dual-communication interface 25 

modules are expensive, since they comprise a front and 
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back metallic film, broad connection areas to provi de 

interconnection with an antenna positioned in a chi p 

card body, an encapsulation resin and seven soldere d 

wires for electrical connection of the chip to the 

module.  5 

[0005] Dual interface films (contact/contactless) 

comprise a stack of layers as follows: metallised 

copper / adhesive / dielectric / adhesive to adhesi vely 

attach the second copper surface to the dielectric / 

metallised copper. In some cases, there may not be any 10 

adhesive on both copper surfaces. In particular, in  the 

case of etched technologies, one of the adhesives m ay 

be replaced by hot laminating the copper on to the 

epoxy matrix of the dielectric. The following 

superimposition is thus obtained: metallised copper  / 15 

dielectric / adhesives in order to adhesively attac h 

the second layer of copper / metallised copper.  

[0006] In order to connect the ISO 8716 contacts 

to the chip and connect the two pads designed to 

provide the link between an antenna of the card and  the 20 

chip, the flexible circuit must be double-sided (wi th 

two copper surfaces). This makes it more expensive than 

single-sided films, which are produced based on a 

copper, an adhesive and a dielectric. 

[0007] Furthermore, the fact of having two copper 25 

surfaces with patterns makes it almost impossible t o 

use the stamped and laminated grid technologies tha t 

can be used for a single surface and which are in t urn 
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more economically viable. Indeed, in the case of a 

double-sided film, it would be necessary to perform  

dual lamination of two stamped grids and succeed in  

indexing the latter to + /- 100 µm, which is virtua lly 

impossible industrially.  5 

[0008] Reducing the size of the modules is not 

possible for dual-interface modules. Front and back  

modules for a dual interface are approximately thre e 

times more expensive than small modules of the 

electrical contact type. The same problem affects 10 

modules for multi-component cards that may comprise  in 

particular a display and require printed circuit 

interconnections.  

[0009] The aim of the invention is therefore to 

eliminate at least one of the disadvantages of the 15 

prior art. The invention aims in particular to offe r an 

electronic module that is easy to manufacture and l ow-

cost.  

[0010] In its principle, the costly dielectric 

film (particularly epoxy) is replaced with an adhes ive 20 

film, preferably adhesive in its entirety, or in th e 

mass (100% homogenous) or a 100% adhesive layer / 

mass). Preferably all the places or lines where met al 

(copper) is absent on one of the two sides of the 

metallisations are covered at least partially (cove red 25 

over at least 30% of the area of the above places o r 

lines) or roughly in their majority (for example, 

covered over an area greater than 50% of the area o f 
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the above places or lines) or roughly in their 

entirety, with metal by a second layer and converse ly.  

[0011] As a consequence, stiffness is maintained; 

hence, no zone of the module is weakened at the 

position, zone or line only having adhesive in the 5 

direction perpendicular to the overall plan of the 

module.  

[0012] To this end, the subject of the invention 

is an electronic module comprising a first metal la yer 

including at least one contact pad or a conductive pad 10 

for connection or interconnection, an electrically 

insulating layer that is connected to the metal lay er 

via a first surface and a second metal layer connec ted 

to the insulating layer on the opposite surface 

thereof. The module is characterised in that the 15 

insulating layer is an adhesive.  

[0013] According to other characteristics or 

variants of embodiment of the module:  

[0014] - An electronic chip is electrically 

connected to said at least one contact pad, through  20 

openings in the insulating layer;  

[0015] - The second metal layer is arranged in 

relation to the first layer or conversely, so as to  

overlap perpendicularly, either entirely or at leas t 

predominately, the dividing or discontinuity lines of 25 

the contact pads or the metal zones of the first la yer;  
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[0016] - The second metal layer is formed of a 

continuous layer with connection perforations or a 

layer with regular cut-outs;  

[0017] - The second metal layer forms at least 

two pads for interconnection designed to connect pa ds 5 

for connections of an antenna and extending roughly  

over the entire bottom surface of the module;  

[0018] The second metal layer forms at least one 

antenna and/or pads for connection to the chip.  

[0019] The subject of the invention is also an 10 

electronic device comprising the module described 

above, such as a chip card or an electronic key....   

[0020] The subject of the invention is also a 

method for manufacturing an electronic module 

comprising the following stages of:  15 

- application of a first metal layer comprising 

at least one contact pad of a connection terminal,  

- application of a second metal layer comprising 

at least one metal pad,  

- attachment of an electrically insulating layer 20 

to a first surface of the metal layer in order to f orm 

an assembly,  

- formation of orifices (or openings) in the 

assembly comprising the preceding two layers, where in 

said orifices are intended to have a conductor pass ing 25 
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through for connecting an electronic component such  as 

an integrated circuit chip,  

- attachment of the first metal layer to the 

assembly via the insulating layer, characterised in  

that the electrically insulating layer is selected from 5 

an adhesive, a heat-activated adhesive or an adhesi ve 

film.  

According to one characteristic, the method 

comprises a stage of arranging the second metal lay er 

in relation to the first layer or conversely, so as  to 10 

overlap perpendicularly, either entirely or at leas t 

predominately, the dividing or discontinuity lines of 

the contact pads or of the metal zones of the first  

layer.  

Description of the figures:  15 

• Figures 1 - 4, represent diagrammatic views of 

the implementation stages of the method of producin g an 

electronic chip module without a dielectric accordi ng 

to a first embodiment of the invention; these figur es 

illustrate in figure 1, a top view of a first conta ct 20 

grid following cutting from its transport medium 

(ribbon), then in figure 2A, a top view of a second  

grid with an adhesive on top on the inside intended  to 

be fixed to the first grid, then in figures 2B a cr oss-

section along A-A of figure 2A, then a figure 3A 25 

representing object 3 in figure 2A covered by grid 1 in 

figure 1 to form a double-sided leadframe (LF) 
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laminated module film and subsequently in figure 3B , a 

cross-sectional view along B-B of figure 3A; 

• Figure 4 shows a cross-sectional view of the 

complete module M1 comprising the double-sided film  in 

figures 3A and 3B, equipped with a chip 7 connected  by 5 

protective encapsulation 8;  

• Figures 5A and 5B represent a diagrammatic view 

of a second embodiment of an electronic chip module  M3 

with contacts (single-interface) according to a thi rd 

embodiment of the invention.  10 

• Figure 6 represents a diagrammatic view of a 

third embodiment of a dual-interface electronic chi p 

module M2 (contact and radiofrequency) without a 

dielectric in a bottom view and a cross-sectional v iew 

along C-C produced according to a second embodiment  of 15 

the invention;  

• Figure 7 illustrates a solid copper plate for a 

module location; 

• Figure 8 illustrates another copper plate for a 

module location covered with an adhesive layer or f ilm;  20 

• Figures 9 and 10 respectively illustrate a top 

view of a module and a view from underneath of the 

front view, wherein the copper plates in figures 7 and 

8 are laminated together one on top of the other;  
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• Figure 11 illustrates a module or laminate 

obtained following chemical etching of both surface s 

(or of at least one surface).  

[0021] Description of embodiments:  

[0022] In the continuation of the description, 5 

"front", "visible surface", "outer surface" or 

"external layer" of an electronic module means the side 

intended to be flush with the surface of an electro nic 

device. In contrast, "rear" or "hidden surface" mea ns 

the side of the module intended to be slotted into the 10 

cavity of an electronic device and be concealed fro m 

the outside.  

[0023] The term "metal layer" is used to denote a 

layer comprising electrically conductive metal zone s, 

delimiting for instance contact pads and 15 

interconnection tracks. Conversely, the term "metal  

film or sheet" denotes an entirely metal layer with out 

delimitation of specific zones.  

[0024] The terms "copper", "copper grid" and 

"copper layer" may represent respectively and 20 

interchangeably "metal", "metal grid" and "metal la yer" 

other than copper. In some cases, conductive surfac es 

or layers, particularly made of conductive carbon o r 

polymer may replace an electrically conductive meta l 

sheet without departing from the framework of the 25 

invention.  
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[0025] In the different embodiments described, 

the contact pad may belong to a terminal for connec tion 

to one or several contact(s) for connection of an 

external contact reader or may be replaced with an 

electrically conductive pad for connection or 5 

interconnection or a radiofrequency communication 

interface.  

[0026] Figure 1 represents a copper grid pattern 

1 following mechanical cut-out.  

[0027] A copper grid 1 may be provided in a 10 

conventional manner, particularly by continuous ree l 

tape or in a customised fashion with if necessary 

bridges for mutually holding the contact pads and/o r 

tracks for current supply (or for earthing) to be 

subsequently cut out. The visible surface in the 15 

drawing is the front intended to contact a contact 

reader. The grid is shown in a top view.  

[0028] Figure 2A represents a copper grid pattern 

3 after lamination with an adhesive and following 

mechanical cut-out. The adhesive may be "liquid" an d be 20 

spread using a suitable method.  

[0029] The copper grid may be provided as before 

in the form of a continuous tape or a plate and is 

shown in a top view (surface designed to be in cont act 

with the adhesive film), but with a pattern of cont act 25 

pads or interconnection 2B different from that of t he 

previous grid. This grid 2B is laminated (preferabl y 
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before cutting) with an adhesive film, particularly  

heat-activated (reversible or not), on this surface . 

The assembly (grid + adhesive film) manufactured in  

particular by hot or cold lamination has been 

subsequently perforated with holes 6 (passing throu gh 5 

the assembly); these holes will serve for passage o f 

electrical connections, particularly wire or conduc tive 

resin. These holes may be sized or accompanied by a  

resin insulating bridge in order to avoid a short 

circuit. The conductor wires may comprise an insula ting 10 

coating or enamel if necessary.  

[0030] Figure 3A (top view) and 3B (cross-

sectional view along B-B illustrates the LF double-

sided film obtained by lamination of the grid (1 or  2A) 

in figure 1 on the laminate 3 in the previous figur es 15 

2A, 2B. The grid 2A is attached by adhesion to the 

laminated assembly 3 in the preceding figure in ord er 

to show an offset of the dividing lines 16 and 18 

between the two grids 2A and 2B. It is advantageous ly 

observed here, in an optimum configuration, that no  20 

dividing line 16 of the contact pads 2A intersects a 

dividing line 18 of the interconnection pads of the  

other grid 2B (by projection perpendicular to the m ain 

surface) and conversely. This having being said, in  a 

less optimised configuration, it is not inconceivab le 25 

to have a few minor overlaps (less than 50% of the area 

of each weak straight line or zone) without departi ng 

from the framework of the invention.  
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[0031] One of the metal layers or sheets may have 

cut-outs at least at the level of the weak lines or  

zones exposed by the other metal layer in order to 

cover approximately up to 50 - 40% of the weak line  or 

zone and thus form reinforcing surfaces.  5 

[0032] The metal reinforcing surfaces are 

situated perpendicular to the lines or zones of 

weakness and extend underneath the pads to overlap the 

latter perpendicularly; these reinforcing surfaces are 

preferably distributed regularly under the lines or  10 

zones of weakness. The layer may for example be a 

chequered grid etched or cut from a solid metal she et. 

Also for exampled, a chequered pattern or a 

perpendicular or diagonal crossing of the lines or 

zones of weakness may be obtained by a helix of an 15 

active or passive antenna connected or unconnected to 

the chip. The person skilled in the art can adjust by 

means of mechanical tests the rate of reinforcement  and 

distribution required depending on the thickness of  the 

metal sheet, its mechanical strength properties and  the 20 

expected durability.  

[0033] The two metal layers in the drawings may 

possibly be swapped: for instance, the reinforcemen t 

such as an antenna may be on the outside of the dev ice 

and contact or interconnection pads, or indeed 25 

capacitor plates may be on the inside.  

[0034] However, the value of the invention lies 

rather in a contact or hybrid module (contact and 
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radiofrequency) of an integrated circuit chip card 

owing to the mechanical tests to be observed.  

[0035] The inventors had noticed that chip cards 

having modules with electrical contacts comprising 

merely contact pads on a heat-adhesive material 5 

(without dielectric support film) for adhesion to a  

card body could quickly display cracking at the 

dividing lines of the electrical contact pads (or i n 

the zones between the pads). 

[0036] The dual-interface film may be produced 10 

via a conventional technology, referred to by the s tate 

of the art by "laminated leadframe" (supplied by th e 

PRETEMA company for example), but which in the 

invention offers the advantage of elimination of th e 

dielectric and provision of the electrical insulati on 15 

by an adhesive placed between the 2 layers or grid made 

of copper or another conductive metal.  

[0037] The dielectric formerly used may be a 

fibreglass-reinforced epoxy resin, a polyethylene 

terephthalate (PET) film, a polyimide film, a 20 

polyethylene naphthalate (PEN) film or a polyvinyl 

chloride (PVC) film. The invention does not compris e 

this type of dielectric generally assembled by a la yer 

of adhesive on a metal grid or layer.  

[0038] This adhesive may have a thickness of 25 

between 15 and 50 µm. The two grids required (of a 

thickness of between 50 and 100 µm) may be cut out 
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mechanically before being laminated to each other i n 

the same manner as if a metal grid and a dielectric  

were involved and moreover on existing machines.  

[0039] One of the principles of the invention 

lies in particular in ensuring adequate rigidity at  all 5 

points displaying a weakness in mechanical strength , 

particularly perforation or absence of metal on one  of 

the two surfaces of the copper. Compensation is 

provided at these points by the presence of copper (or 

another metal) of the second layer or vice versa. 10 

Hence, the finished film (following lamination) doe s 

not in principle comprise any or comprises only few  

through holes, or any weakened zone or line, or onl y 

the adhesive is present perpendicularly to the main  

surface of the laminated film. This concerns in 15 

particular zones extending significantly over the 

surface of the module, particularly dividing lines of 

contact pads extending over at least 1/3 of the wid th 

of the modules.  

[0040] The bottom layer of copper laminated with 20 

the adhesive is perforated in order to create the b lind 

holes for connection to the chip studs, as is the c ase 

at present with the dielectric.  

[0041] The double-sided film according to one 

embodiment of the invention can be produced in the same 25 

manner as a single-sided film, i.e. a single 

lamination: copper / adhesive / copper. This result s in 

reduction of the price of a dual-interface film to that 
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of a single-sided film (price divided overall by tw o), 

by eliminating the dielectric film and one laminati on 

stage. If necessary, the holes can be bored beforeh and 

separately in the adhesive and second metal layer 2 B.  

[0042] The adhesive may be fixed or provided by 5 

any known means, for example sprayed by inkjet on t o 

one of the grids with formation of holes during the  

same operation, in solid, liquid, polymerisable, he at-

activated form, by silkscreen printing... The adhes ive 

may consist of a film or a heterogeneous adhesive m ass, 10 

either continuous or discontinuous, but preferably 

homogenous.  

[0043] Furthermore, manufacture of the film is 

considerably simplified by eliminating lamination, as 

this reduces the number of operations, all the more  so 15 

in that there is little cutting of both grids (in o rder 

to avoid leaving areas held only by the adhesive); the 

metal double-sided film is therefore relatively rob ust 

and easy to employ.  

[0044] The selective metallisation techniques 20 

that have become commonplace in the field of 

manufacturing flexible electronic circuits (by mask ing 

or mechanical tools) make it possible to reduce 

precious metal deposits (Au, Pd, ...) to a strict 

minimum. The absence of a dielectric and the fact t hat 25 

the copper grid is relatively dense is therefore no t 

detrimental in terms of cost.  



 15

[0045] Both grids can be metallised selectively 

exactly at the places where they are needed: on the  ISO 

contacts, the soldering zones and for the antenna 

connection areas if necessary.  

[0046] Always ensuring the presence of one of the 5 

two copper layers at the perforations ensures the 

rigidity of the whole and avoids reliability proble ms 

of the finished product. Furthermore, it is also 

possible to retain the copper of the second surface  2B 

under the chip, thereby ensuring good rigidity unde r 10 

the latter too. The chip is to be adhesively attach ed 

using a non-conductive adhesive.  

[0047] The total thickness of the double-sided 

film thus produced is approximately equal to the 

current thickness (presently 165 µm). This makes it  15 

possible to avoid modifying the card body structure s 

drastically.  

[0048] The cut-outs of the contact pads are 

preferably positioned and/or arranged / sized so as  to 

avoid short circuits with the connection wires that  20 

might touch the edge of a blind hole (each zone of the 

ISO contacts on the chip side is separate).  

[0049] In the embodiment in figure 3A, the second 

metal layer 2B comprises pads separated from one 

another for in particular enhanced electrical 25 

insulation in comparison to the embodiment in figur e 6 

described further below.  
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[0050] Another advantage is that the surface area 

of the contactless pads for antenna connection Z1, Z2 

are thus maximised, which may make the methods for 

connection to the antenna easier (subsequent 

installation) in terms of size and position of the 5 

conductive elements for example.  

[0051] Figure 4 shows a cross-sectional view of a 

module M1 connected to a chip 4 by electrical 

connection wires; the chip is repositioned and 

connected to the double-sided film 4 of figure 3A, 3B. 10 

A protective resin 8 covers the chip 7 and its 

connections 13. The chip is connected to 

interconnection pads 2B comprising interconnection 

zones Z1, Z2 designed to be connected to an antenna  

located in the body of a card receiving the module M1.  15 

[0052] Likewise, the large surface of the latter 

interconnection pads allows major flexibility in th e 

choice of the wire soldering zones or for connectin g 

the chip to these pads and subsequently for 

interconnecting the zones Z1, Z2 to the antenna.  20 

[0053] Figures 3A (in a top view of the second 

grid) and 3B (cross-section of figure 3A) represent  the 

assembly by lamination of the copper grids 2A and 2 B; 

the adhesive 5 initially present on the second copp er 

grid 2B is located between the two. There are no we ak 25 

zones where the adhesive is present only in the 

direction perpendicular to the overall plane of the  

doubled-sided film.  
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[0054] It is noted in figures 3A and 3B that the 

second metal layer 2B is arranged in relation to th e 

first layer 2A or conversely, so as to overlap 

perpendicularly, either entirely or at least 

predominately, the dividing lines 16 or discontinui ty 5 

lines of the contact pads or the metal zones of the  

first layer 2A.  

[0055] In particular, a central metal zone Z3 

covers perpendicularly the slots 18 formed between the 

lateral pads and the central pad. Of the module dua l 10 

metallisation film. These slots 18 form weakness zo nes 

of the module that would be detrimental to the 

mechanical strength of the modules during the 

standardised bending / twisting tests, particularly  ISO 

7816.  15 

[0056] According to this embodiment of the 

invention, the second layer 2B comprises at least 

portions completely or partly covering the slots 16  or 

zones of the first layer 24 free of conductive meta l. 

In a variant of the second metal layer 2B, the latt er 20 

may be a plate with cut-outs or a mesh having 

preferably regular openings dimensioned such as to 

provide a resistance equal to that of a more or les s 

continuous metal layer (or film).  

[0057] In figure 4, the chip is repositioned and 25 

connected. The antenna connection zones Z1, Z2 are 

broad (as a dotted line here), which represents an 

advantage both for the gold wire soldering and for 
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antenna connection: the chip is adhesively attached  and 

the wires soldered 13 in the wells 6 in the case of  

those connecting the contact surface 2A and the wir es 

14 (visible in fig. 6) are soldered to the studs LA  and 

LB of the chip and on the contactless pads 2B 5 

(comprising the interconnection zones Z1, Z2).  

[0058] Figure 5A and its cross-sectional view 5B 

illustrate a variant of the invention in the form 

described below; the same copper 2A is used for the  

contact pads as above in figure 4; in contrast, for  the 10 

copper 2B (or metallisation) concealed in the card 

body, a continuous solid plate is employed merely 

having perforations 6 through the plate allowing 

soldering of the wires to the contact pads 2A. 

Alternatively, a grid with cut-outs or regular 15 

perforations may be used so as to avoid having any 

predetermined points of mechanical weakness at any 

position in the grid. Hence, the module M3 is a 

contact-only module, the dielectric of which has be en 

replaced with a metal layer. This module comprises in 20 

this case the chip 7 repositioned, connected and 

encapsulated 8. 

[0059] In figure 6, in another variant, the pads 

for connection to the antenna extend maximally in t his 

case since the grid 2B comprises only two 25 

interconnection pads 12 (2B), 11 (2B) in this case,  

defining the two zones for interconnection Z1, Z2 t o 

the antenna of the card body outside the encapsulat ion 

8. This module M2 is similar to the construction in  
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figure 4, apart from the fact that the layer 2B 

comprises 2 interconnection pads only. These pads 1 2, 

11 offer a great deal of freedom for connection of the 

studs LA, LB of the chip to the interconnection pad s 

via the connections 14.  5 

[0060] Likewise, these pads provide a large 

surface for connection to a radiofrequency antenna 

located in a card body designed to receive the hybr id 

module M2. It is likewise observed that the dividin g 

line 18 of these two pads is arranged such as not t o 10 

cross or at least not be superimposed on a dividing  

line 16 of the first layer 2A.  

[0061] By means of the invention, it is possible 

to produce a single-sided film via the same princip le, 

by simply replacing the glass epoxy dielectric film  15 

with a plate or film of copper or another metal hav ing 

at least the functionality of stiffening the assemb ly. 

Indeed, this proves highly economical, since copper  is 

far less costly than the glass-epoxy dielectric.  

[0062] According to another alternative or 20 

secondary method of implementation, the invention m ay 

employ a method of etching of metal or of the 

"leadframe" (LF) instead of the metal cutting metho d in 

the previous embodiments.  

[0063] An alternative method by etching may 25 

involve the following in which plates are provided for 

at least one module or several modules (the plates may 
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also be supplied as continuous tape or a large-size  

plate comprising several module positions to be cut  out 

if necessary): 

[0064] In figure 7, a metal plate or solid copper 

sheet 20 is provided for a module location. It may be 5 

obtained in particular from a rolling mill.  

[0065] In figure 8, another plate or sheet of 

copper 21, for a module location, is provided with a 

covering of a layer or film of adhesive on one asse mbly 

surface (not visible in the figure); it comprises 10 

perforations 6, performed in particular by mechanic al 

cut-out and preferably after assembling the adhesiv e in 

order to remove the adhesive from the perforations and 

offer a passage for connection wires, particularly by 

electrical soldering; alternatively, an already 15 

perforated adhesive can be laminated in the same 

places. Alternatively also, the adhesive can be rem oved 

from the perforations by laser or an electrical 

connection may be performed if necessary through th e 

adhesive.  20 

[0066] In figures 9 and 10, the copper plates 20 

and copper 21 are laminated together on to each oth er 

and are attached to each other by means of the adhe sive 

5 located between the two.  

[0067] In figure 11, chemical etching of both 25 

surfaces (or of at least one surface) is performed by 

conventional technologies for producing metallised 
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film. The visible surface in the figure comprises 

etchings of the interconnection pads 21B or solderi ng 

zone (these pads are normally intended to form the 

concealed surface of a module). The opposite surfac e of 

the module comprises an etching of the electrical 5 

contact pads 20B, particularly in ISO 7816 format f or 

connecting a contact reader.  

[0068] It is observed that the invention makes it 

possible to obtain, in this embodiment, a module (o r in 

the general sense a laminate, a composite assembly 10 

comprising electrical or metal circuits without any  

holes passing completely through the resulting modu le).  

[0069] Likewise, the module does not have any 

weakness zones where only adhesive is present. 

Consequently, at least one layer of copper is prese nt 15 

over the entire surface of the plate assembly (or o f 

the laminate). This module is therefore more resist ant 

to bending / twisting tests than if it were to comp rise 

crossings or overlappings of dividing lines of the 

contact or interconnection pads. As already explain ed, 20 

the module may comprise a number of minor crossings  or 

overlappings that do not compromise the above-menti oned 

mechanical strength.  
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Claims:  

1 . Electronic module (M) comprising a first 

metal layer (1) including at least one contact pad (2A) 

or a conductive pad for connection or interconnecti on, 

an electrically insulating layer (5) that is connec ted 5 

to the metal layer via a first surface and a second  

metal layer (3, 2B, 10, 11, 12) connected to the 

insulating layer on the opposite surface thereof, 

location for a chip or electronic chip (7) electric ally 

connected to said at least one contact pad (2A), 10 

through openings (6) in the insulating layer,  

characterised in that the insulating layer is an 

adhesive.  

2. Electronic module according to claim 1, 

characterised in that the second metal layer (2B) i s 15 

arranged in relation to the first layer or converse ly, 

so as to overlap perpendicularly, either entirely o r at 

least predominately, the dividing lines (16) or 

discontinuity lines of the contact pads (2A) or the  

metal zones of the first layer (2A).  20 

3. Electronic module according to any of claims 1 

or 2, characterised in that the second metal layer (10, 

2B) is formed of a continuous layer with connection  

perforations (6) or a layer with regular cut-outs.  

4. Electronic module according to any of claims 1 25 

to 3, characterised in that the second metal layer (2B) 

forms at least two pads (11, 12) designed to connec t 
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pads for connections of an antenna and extending 

roughly over the entire bottom surface of the modul e.  

5. Electronic module according to any of claims 1 

to 3, characterised in that the second metal layer (10) 

forms at least one antenna and pads for connection to 5 

the chip.  

6. Electronic device comprising the module 

according to any of the above claims.  

7. Method for manufacturing an electronic module 

comprising the following stages of 10 

- application of a first metal layer comprising 

at least one contact pad (2A) of a connection termi nal,  

- application of a second metal layer comprising 

at least one metal pad (2B, 10, 11, 12)  

- attachment of an electrically insulating layer 15 

(5) to a first surface of the metal layer (2B, 10, 11, 

12) in order to form an assembly (3),  

- perforation of the preceding two layers with 

orifices (6) intended to have a conductor passing 

through for connecting an electronic component such  as 20 

an integrated circuit chip,  

- attachment of the first metal layer (1, 2A) to 

the assembly (3) via the insulating layer (5)  
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- characterised in that the electrically 

insulating layer (5) is selected from an adhesive, a 

heat-activated adhesive or an adhesive film.  

8. Method according to the above claim, 

characterised in that the second metal layer (2B) i s 5 

arranged in relation to the first layer (1, 2A) or 

conversely, so as to overlap perpendicularly, eithe r 

entirely or at least predominately, the dividing li nes 

(16) or discontinuity lines of the contact pads (2A ) or 

the metal zones of the first layer.  10 

9. Method according to any of claims 7 or 8, 

characterised in that it comprises a stage of movin g 

and electrical connection of an electronic chip to said 

at least one contact pad (2A), through orifices (6)  in 

the insulating layer (5). 15 


