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Method for making an anti-crack electronic device 

Field of the invention 

The invention relates to a method for 

manufacturing a semi-finished (intermediate) and final 

device, comprising in particular a carrier body with a 

cavity integrating at least one connection area of an 

electrical/electronic circuit. 

The invention relates in particular to the field 

of radio-frequency electronic carriers or devices such 

a radio-frequency chip cards or hybrid cards, radio-

frequency tickets or labels, electronic passports, 

radio-frequency transponders, and inserts (or inlays) 

integrating or constituting such carriers. 

These electronic carriers find an application in 

various chip-card fields, in particular for banking 

(EMV), identity, security, authentication, access, 

loyalty and passport applications.  

Such electronic carriers may be in accordance in 

particular with the ISO/IEC 1443 standard or other 

radio-frequency standard, in particular NFC (Near Field 

Communication). 

An electronic module may constitute or comprise 

conductive connection or interconnection pads carried 

or not, according to circumstances, by an insulating 

substrate. 
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Prior art 

The patent US 5 598 032 describes a method for 

assembling a module intended to be connected to an 

antenna embedded in a hybrid chip card carrier body (of 

the contact and contactless type). Providing a cavity 

in the carrier body so as to make the connection areas 

of the antenna accessible for connection with the 

module when it is transferred into the cavity is known. 

Conductive interconnection elements of all kinds may 

connect connection pads of the module disposed outside 

the coating and the connection areas of the antenna. 

Moreover, connecting this type of module to an 

antenna located in a hybrid card body of the contact 

and contactless type by means of an isotropic 

conductive material instead of the element 24 is known. 

The patent application FR 2 861 201 describes a 

method for manufacturing a finished double-interface 

card. A module with external electrical contacts is 

inserted in a cavity in the finished card body and is 

connected to connection pads of an antenna by an 

isotropic adhesive. For inserting the module in the 

cavity, clearance is necessary between the edges of the 

module and the walls of the cavity. The clearance 

existing around the module is not covered or intended 

to be covered on top with a covering sheet. 

Technical problem 
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Currently, fragile layers of material used as a 

covering sheet in the chip card body may be damaged by 

cracks that arise and propagate in the region of the 

module.  

Furthermore, connecting the module to a 

transponder antenna disposed in a carrier body is 

relatively slow. 

Moreover, existing assemblies of a module in a 

card body may give rise to distortions of the chip 

carrier (the lead frame) causing additional stresses 

for the chip and weakening the radio-frequency 

functionality of the assembly.  

Summary of the invention 

The invention provides a flexible or elastic 

material that at least partially blocks or covers the 

spaces or gaps situated at the interface between the 

module and the carrier body and adjacent to the surface 

of the body.  

By virtue of the invention, according to a 

preferred aspect, in a single connection operation and 

a single conductive material, the invention makes it 

possible to fulfil a connection function and a function 

of preventing the propagation of cracks after 

lamination. 

A flexible or elastic material (at ambient 

temperature) disposed inside slots makes it possible to 
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block or greatly reduce the variations in width of the 

slots; alternatively, by straddling the slots, the 

material absorbs variations/stresses, thus avoiding 

transmitting them to the cover sheets. 

This is because, after transfer and hot pressing 

or lamination, the conductive material flows into the 

gaps. In the case of ACF, the connection takes place in 

a direction perpendicular to the principal plane of the 

carrier and there is no risk of short-circuit between 

the connection areas of the module. 

According to another aspect, the invention 

provides a patch (a thin piece of flexible or elastic 

material in the form of a film or paste) that extends 

substantially around or vertically in line with the 

area of the attached module when the semi-finished 

radio-frequency insert is manufactured. 

The flexible or elastic part may be in contact 

or not with the module or chip in order to avoid 

propagation of cracks in the final body, either by 

absorption of stresses or by mechanical decoupling of 

the module from the cover sheets. 

The subject matter of the invention is a method 

for manufacturing an intermediate electronic device 

(SM), said device being covered or intended to be 

covered with a cover sheet or layer, said method 

comprising a step of forming a carrier body (31, 32) 

comprising: 
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- a cavity formed in the carrier body, 

- an electrical circuit comprising at least one 

electrical interconnection area inside the cavity, 

- an electronic module comprising at least one 

connection pad connecting said interconnection area, 

disposed in the cavity, 

- a space or gap existing at the interface between the 

module and the carrier body, oriented substantially 

perpendicular to a principal surface of the carrier 

body, emerging on the surface of the carrier body and 

being intended to be covered with a cover sheet or 

layer. 

The method is distinguished in that a flexible 

or elastic material is arranged in the device so as to 

at least partially fill or cover said space or gap 

between the module and the carrier body. 

According to a preferred feature or 

implementation mode, the flexible material comprises a 

conductive connection material arranged and compressed 

in the device so as to connect the module to the 

circuit and to flow into said space or gap in order to 

at least partially fill it. 

According to other features or implementation 

modes of the device: 

- the conductive material is of the anisotropic type; 
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- the anisotropic material surrounds the module; 

- the device comprises a patch (35) made from flexible 

or elastic material covering the interface; 

- the device comprises at least one cover sheet (38) on 

top of or underneath said patch. 

Another subject matter of the invention is a 

device corresponding to the method. 

Brief description of the figures 

- Figures 1 and 2 illustrate an example of a chip card 

module of a hybrid integrated circuit of the prior art, 

- figures 3 and 4 illustrate a step of a first 

embodiment of the invention respectively in plan view 

and in cross section A-A in figure 4; 

- figures 5A, 5B and 6 illustrate a module that can be 

used by the invention with two different distributions 

of the conductive glue on the module; 

- figure 7 illustrates the device of figure 3 after hot 

pressing; 

- figure 8 illustrates the same device as that of 

figure 7 (in larger plan view) with cover sheets added; 

- figures 9 and 10 illustrate a second and third 

embodiment of the invention. 
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Description 

Figures 1 and 2 illustrate an example of a chip 

card module 7 of a hybrid integrated circuit of the 

prior art. The module 7 comprises contact pads 10, 11 

on a dielectric or insulating carrier 20, in particular 

of the laminated lead frame type, at least one 

integrated circuit chip 8 attached to the carrier 20 or 

here to a contact or contactless metal pad. The contact 

pads are intended to connect a chip card reader 

connector. 

The module also comprises connections 9 for in 

particular connecting contact pads by soldered wires, 

by conductive glue or other, an electronic chip 8 (here 

of the hybrid type) which may be turned over (flip-

chip) or not; it comprises a coating 14 on the chip 

and/or its connections by means of a protective 

material such as a resin (glob-top). 

The connections 9 may connect the contact pads 

through orifices 22 formed in the insulating support. 

In relation to figures 3 to 9, a method for 

manufacturing an electronic device SM, which may be 

temporary or definitive, is described; the device (SM) 

comprises, according to a first 

embodiment/implementation of the invention, an assembly 

step. 

The assembly of this example comprises a carrier 

body (31, 32) provided with a cavity (C1, C2) and an 
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electrical circuit (32) comprising at least one 

electrical interconnection area (Z1, Z2) inside the 

cavity. The device also comprises, in the cavity, an 

electronic/electrical module (17) comprising at least 

one connection pad (10, 11) and having an interface or 

delimitation (I1, I2) between the module and the wall 

of the cavity; it also comprises a flexible conductive 

material (34) for connection said connection pad of the 

module to said interconnection area (Z1, Z2). 

The interface between the module and the carrier 

body here defines two gaps I1, I2, oriented 

perpendicular to the opposite principal surfaces of the 

carrier body and emerging from the carrier body. 

The carrier body may be obtained for example by 

moulding or superimposition of sheets. In the example, 

the device is a purely contactless (radio-frequency) 

card having as an electrical circuit a radio-frequency 

antenna 32 connected to a radio-frequency module 17.  

However, the device may alternatively be an electronic 

passport, a radio-frequency (or NFC) key, a printed

circuit, a radio-frequency reader, an RFID label or any 

electronic object. 

The electrical and/or electronic circuit may be 

chosen from or comprise in particular an antenna, a 

display unit, a sensor, a keypad, a capacitor, a 

switch, an electrical and/or electronic component, an 

energy-supply battery, a printed circuit (PCB), etc. 
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In the example in figure 3, the circuit is a 

radio-frequency antenna 32 composed here of turns 33 

formed on a substrate 31 by any known means, in 

particular by screen printing, conductive-material jet, 

electrode deposition technique or etching. In the 

example, the antenna is a wire coated by ultrasonic 

technique on the principal surface of the substrate 1 

in particular with a known plastics (ABS, PC, PET) or 

fibrous material. For other radio-frequency frequencies 

(in particular UHF), the antenna may have a form 

different from flat turns. The connection areas of the 

antennas are formed by zigzags (or close-together 

alternations) of conductive wires. 

The antenna comprises connection or 

interconnection areas Z1, Z2 spaced apart by a distance 

corresponding to the two connection pads 10, 11 of the 

radio-frequency module (or connection pins of the 

chip). 

In the case where, as in the example, the pads 

consist of conductive wires covered with insulator, the 

latter may be eliminated at the point of the connection 

by any known means, in particular mechanical, machining 

or by laser, or chemical or thermal attacks. 

The substrate 31 is here assembled with a 

compensation sheet 37 covering the antenna. This 

thickness compensation sheet 37 comprises a perforation 

or cavity C2 centred on a perforation or cavity C1 of 
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the substrate formed between the connection areas of 

the antenna. 

Moreover, the method used a radio-frequency 

module comprising a radio-frequency chip (which may 

alternatively be hybrid). 

The module comprises here two connection pads 

10, 11 (without dielectric support) connected to the 

chip 8 by a connection, in particular wired 9, and a 

coating 14 as before. 

According to one feature of the invention, the 

conductive material is arranged and compressed in the 

device so as to flow into the interface and at least 

partially fill the interface (I2). 

In the example, a conductive material (or 

conductive matter) 34 is placed between the connection 

areas of the antenna and that of the module (or pins of 

the chip) before making the connection by transfer of 

the module. 

According to one advantage of the invention, the 

conductive material has the property of being more 

flexible than the covering sheets at the temperature of 

use of the electronic product (in particular between 

−15oC and 60oC). 

However, preferably, it is possible to use an 

anisotropic material, in the form of a film (ACF) or 

past (ACP) or a flexible conductive resin (the 
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flexibility preferably being greater than that of the 

cover sheets) in the same environment in particular of 

temperature and pressure. 

For example, in figures 5A, 5B, 6, the 

conductive material 34 may be disposed (arranged) or 

laminated on the connection pads of the module (or 

chip). In figures 5A, 5B, the material is disposed on 

each connection pad. In figure 6, the material 34, in 

the form of a ring, surrounds the coating. The 

thickness (or volume) of the conductive material is 

calculated so as to allow flow of the material into the 

gaps surrounding the module after final assembly with 

the body of the device. 

Then the module 17 is attached against the 

antenna, pressed and heated at least over this contact 

area in order to establish the connection with the 

contact pads of the antenna, the compression and flow 

of the conductive material into the gaps (I1 or even 

I2) surrounding the module, situated at the interface 

between the module and the body of the device and 

oriented substantially perpendicular to the principal 

surface of the carrier body. 

Alternatively, the conductive material 34 may be 

applied directly to the connection areas Z1, Z2 of the 

antenna; next the module (or chip) is attached against 

the antenna, and pressed and heated at least over this 

connection area. 
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For this step, two following options are 

possible. The dimensions of the conductive film (or 

paste, electrically conductive material) may be 

adjusted to the connection areas of the antenna and/or 

module. Alternatively, the dimensions of the 

electrically conductive film may be adjusted to the 

dimensions of the module (or chip).  

Secondarily also, before hot pressing, it is 

possible to dispose a patch or piece of thermosetting 

elastic material 35 against the rear of the module, 

here against the coating 14. This patch covers, in the 

example, the entire surface of the cavity C1 and the 

gap I1 existing between the cavity and the coating 14. 

This patch is intended to absorb stresses that may 

arise at the interface of the module with the carrier 

body (or substrate) and stop any propagations of cracks 

to any cover sheet (or layer of material) covering the 

carrier body 31. 

Hot pressing may be carried out during the 

transfer of the module but it is preferable carried out 

subsequently during hot lamination of the device once 

assembled with cover plates or sheets and another anti-

crack patch or piece as explained subsequently. 

Preferably, the assembly takes place on large plates or 

sheets comprising a plurality of electrical/electronic 

circuit modules and antennas. The substrate 31 may also 

be in the form of a continuous strip, the final device 

then being extracted by cutting from a substrate 

comprising a plurality of devices formed together. 
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In figure 7, the semi-finished device SM is 

obtained by hot lamination. The gaps (I1, I2) present 

between the module 17 and the internal wall of the 

cavities C1, C2 are at least partially (or completely) 

filled with the elastic conductive material 34 that 

flowed therein during lamination. 

Thus these gaps, responsible for generating 

cracks on the cover sheets covering the body 31 and/or 

37, may be at least partially blocked with the same 

conductive material used for the electrical connection 

of the module. 

According to a preferred aspect, the operation 

of connecting the module to the antenna and the 

operation of at least partial filling in of the gaps 

surrounding the module may advantageously be done by 

hot lamination of the whole. 

Moreover, the gap I1 at the rear of the module 

may, where applicable, also be filled in with a rear 

patch 35 that has also flowed therein. 

The rear surface of the coating may also 

comprise the elastic material 35 for absorbing 

compressions of the module towards the rear surface of 

the substrate (occurring in particular during 

bending/twisting of the final device). 

Thus the module may be at least partially 

surrounded by or covered with elastic material 
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absorbing the mechanical stresses and preventing 

propagation of cracks to the cover sheets. 

In figure 8, the invention provides for a 

construction similar to the previous figure but with in 

addition cover sheets laminated on the device SM on 

either side of the device. 

In figure 9, the invention provides a 

construction similar to figure 8, except that the 

elastic (absorbent) patch 35 is disposed outside the 

cover sheet covering the substrate 31 on the coating 

side. 

Where applicable, this second embodiment may 

comprise another elastic thermosetting patch 36 

vertically in line with the contact pads of the module 

or the cavity C2 of the compensation sheet. 

In figure 10, the construction is similar to 

that of figure 3 except that the conductive material 34 

and rear patch 35 are formed from the same piece. 

Two methods may be envisaged. The first consists 

of covering the module with a cap or strip of 

conductive material 34 covering the contact pads and 

the rear of the coating before transferring the module 

thus covered into the cavities C1 and C2. The second 

may consist of placing a portion of the sheet or piece 

in the cavity C2 and next transferring thereon the 

module, which deforms the piece 34 as the module is 

inserted in the cavity C1. 
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Thus, with the same conductive material 34, the 

module is connected to the antenna and the gap situated 

between the coating and the cavity is at least partly 

filled in. 

This conductive material also fulfils the 

function of preventing propagation or cracks from the 

patch 35 to the rear of the module. 








