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A carrier element to be incorporated into an identity card 

The present invention relates to a carrier element having 

one or more integrated circuits to .be incorporated into an 

identity card, comprising a substrate having on its surfaces 

a plurality of contact areas which are connected via strip 

conductors to the corresponding terminals of an integrated 

circuit disposed in an opening in the substrate or on the 

substrate, a casting compound surrounding at least the inte­

grated circuit and protecting it from mechanical stresses, 

and a frame limiting the casting compound. 

Such carrier elements are incorporated, for example, into 

identity cards, credit cards, accounting cards and the like. 

For efficient and thus inexpensive production of these 

cards·a ·primary product is preferably used having one or more 

integrated .modules mounted on a car~ier provided with strip 

conductors. During production ·of the card this so-called car­

rier element is inserted into a matching opening in a card. 

In order to allow for a sufficiently firm seat of the carrier 

element in the card opening when incorporated into the card, 

the carrier element is fixed in the opening with an adhesive. 

It is already known in this connection (EP-Al 201 952) to 

provide carrier elements with a contact adhesive layer for 

their attachment to an identity card. Each carrier element 

con~ists of a substrate provided with the contact adhesive 

layer, an IC module on the substrate being connected to con­

tact areas via strip conductors {gold wires). The individual 

layers of the carrier element are produced from endless 

films. The contact adhesive layer is pr~vided with a protec­

tive layer as usual. The contact adhesive layer and protec­

tive layer cover the carrier element except for the area in 

which the IC module and strip conductors are located. Before 

the carrier element is incorporated into a card, the protec­

tive layer is removed from the contact adhesive layer . 
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In order to protect the circuit and strip conductors from 

~· chemical influences, the carrier elements, while they still 

exist in an endless format, are sprayed over a large area 

with a varnish layer that is 10 to 50 microns thick and even­

ly covers the IC module, the strip conductors and the protec­

tive layer. 

Using the proposed method, the carrier elements can fun­

damentally be sprayed only with a very thin varnish layer, 

since the method involves the varnish layer also covering the 

protective layer, that is to be removed subsequently. If the 

varnish layer is thicker, the removal of the protective layer 

inevitably damages the varnish layer in the area of the strip 

conductors and thus the. strip conductors themselves. 

The known proposal can therefore achieve sufficient pro­

tection against chemical influences, but it by no means pro­

vides sufficient protection against mechanical stresses for 

the IC module and strip conductors, which are exposed to fre­

quent bending and compressive stresses both during production 

. and during use of the card. In order to achieve effective 

mechanical protection in this respect, other measures must 

therefore be taken. 

European laid-open print O 107 061 describes, for exam­

ple,, a carrier element consisting of a film provided with 

strip conductors. To allow for the IC module to be contacted 

using customary wire connections without the required card 

thickness being exceeded, the IC module is mounted in a 

punched hole in this film. To protect the elements sensitive 

to mechanical stresses, an annular limiting body is addition­

ally applied here to the upper side of the film, said body 

enclosing the IC module and the wire connections and being 

filled with a resin. After the resin has cured,· the upper 

side of the limiting body is ground off together with the 

resin compound, to make it possible to obtain the required 

thickness of the card to be produced. 



.: 

3 

This known proposal is mainly disadvantageous in terms of 
-
~· an inexpensive production of a carrier element since a frame 

\_,.,,,· 

must be applied in a separate and additional working step to 

prevent the curing casting compound, that must be applied to 

the IC module for purposes of protection, from flowing out. 

On the other hand, a limiting element _is necessary for limit­

ing the casting compound to a definite area and allowing it 

to be applied in a predetermined thickness to the elements to 

be protected. If there is no limiting element, the casting 

compound can be applied to the parts to be protected, if at 

all, only with excessive thickness. Before the carrier ele-

ment is incorporated into an identity card with a predeter-

mined thickness, the excess casting material must be removed, 

for example ground off. 

FR 25 48 857 shows a carrier element wherein the casting 

compound is limited by an opening in the substrate. No adhe­

sive layer is mentioned. 

The invention is based on the problem of providing a car­

rier element with an IC module for incorporation into an 

identity card, which allows for efficient and inexpensive 

production while providing good protection against mechani­

cal stresses for the sensitive components. 

This problem is solved according to the characterizing 

part of the main claim. 

A well tried method for incorporating carrier elements 

into identity cards consists in connecting the carrier ele­

ment to the card body with the aid of an adhesive layer. 

The main difference between the invention and the stated 

prior art is that an opening in an adhesive layer, that is 

required anyway for incorporating a carrier element into an 

identity card, serves as a frame for the protective casting 

compound. It has been shown, surprisingly enough, that the 

limiting frame function is ensured even in the case of a very 
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thin adhesive layer. This double function of the adhesive 
~ 

~ layer thus makes it unnecessary to· apply a ff~me additional-

ly, while still allowing for the advantages of the known lim­

iting frames. Due to the cast covering, the IC module, alone 

or together with the connecting_ wires, can be protected 

effectively ·from mechanical as well as chemical influences, 

without any need for the additional application of a special 

limiting frame. Fewer production steps are thus required for 

producing the carrier element. The exact dosage of the cast­

ing compound on the basis of a constant size of the opening 

(punched hole in the adhesive film) allows, on the one hand, 

for sparing use of casting compound and, on the other hand, 

for production of a carrier element having a readily adjusta­

ble and constant thickness.· 

The carrier elements are generally produced from endless 

films. The various layers of the subsequent carrier element 

are rolled in the form of ~ndless films off various film 

rolls and united in exact register. For incorporation into an 

identity card, the carrier elements thus produced need only 

be punched out of the film laminate and inserted into the 

card. A production method working on this principle is de­

scribed, for example, in German laid-open print 36 39 630. 

To allow for dosed application of the protective casting 

compound to the carrier element, it is thus only necessary, 

when using the known method, to ·provide the adhesive layer 

film located on one of the film rolls with a suitable opening 

at regular intervals. This can be done in a simple manner 

either beforehand or else in the course of the method de­

scribed above. 

In a preferred embodiment of the invention, the substrate 

bearing the IC module consists of a synthetic film made of 

polyester, polyimide or a similar material. The film is cov­

ered over its entire surface with a conductive layer out of 

which the desired contact design is etched. A plurality of 

openings are provided in the film for the IC module and the 
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leads of the strip conductors to the contact areas. The side 

·~ of the film opposite the· contact areas beats a heat-set adhe­

sive layer which has an opening of a size allowing for free 

access to the IC module and the openings associated with the 

contact areas. This freely accessible area is filled with a 

suitable casting resin, whereby the edge of the opening in 

the heat-set adhesive .layer limits the resin compound during 

its application in the liquid phase. The type of resin mate­

rial, the dosage and further parameters known to an expert in 
this connection are selected so as to ensure that the IC 

module and strip conductors are safely enclosed, on the one 

\ ... .i 
hand, and the overall assembly does not exceed a predeter-

mined thickness, on the other hand. 

Further advantages and developments of the invention are 

found in the subclaims and the exemplary embodiments, which 

shall be described in the following with reference to the 

figures. .. 

Fig. 1 shows ·an identity card with an embedded IC module 

from the front, 

Fig. 2 shows the identity card of Fig. 1 in cross sec­

tion, 

Fig. 3 shows a carrier element in cross section, 

Fig. 4 shows the carrier element of Fig. 3 from the 

front. 

Figs. 1 and 2 show an identity card consisting of a plu­

rality of layers and having a carrier element 11 implanted in 

a suitable opening. Contact areas 9.located on the card s~r­

face are connected electrically to a circuit 5. 

In the exemplary embodiment shown, the card comprises a 

core layer 3 and two cover layers 2 and 4. Carrier element 11 

comprises a substrate 8 having on one side contact areas 9 
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which are connected via strip conductors to an IC module 5 

disposed on the side of the substrate oppo$ite the contact 

areas. At least IC module 5 is surrounded by a resin drop 

10. To allow the carrier element to be embedded in an identi­

ty card, the cover and core layers are provided with corres­

ponding openings. The contour of the opening in cover layer 

2 is adapted to the size of substrate 8, while the contour of 

the opening in core layer 3 is adapted to the size of resin 

drop 10. 

The card shown in the figures was laminated using heat 

and pressure. During the laminating process, the substrate is 

connected to core layer 3 with the aid of a heat-set adhesive 

layer 7. If hot laminating is _used, core layer 3 may be mul­

tilayer as indicated by a broken line in Fig. 2, whereby the 

layers have openings of different sizes adapted to the shape 

of resin drop 10. In the finished card the core layers will 

be immediately adjacent to the resin drop due to the soften­

ing during laminating. If other production techniques are 

used (e.g. the carrier element is incorporated into an al­

ready laminated card), a cavity may arise in the area of the 

resin drop and remain free or else be filled in with a suit­

able material. 

In the case of the latter production method, a heat-set 

adhesive or a contact adhesive can be used. IC module 5 indi­

cated in resin drop 10 can be connected.in various ways to 

the contact areas of the carrier element. 

Figs. 3 and 4 show an exemplary embodiment of carrier 

element 11 roughly represented in Fig. 2. It consists of 

three layers: a conductive layer 15 out of which the contact 

design with contact areas 9 is etched, a substrate 8, for · 

example made of polyimide, and a heat-set adhesive layer 7. 

Contact areas 9, generally made of copper and preferably 

covered with a nickel and gold coat, do not touch each other. 

In the embodiment shown, IC module 5 is directly connect-
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ed in an opening 13 in substrate 8 to the conductive layer, 
-....;; 

·~ for example with the aid of an adhesive. 

Further openings 12 in the substrate are placed so as to 

allow access to contact areas 9., regarded from the side of 

the.carrier element with the IC module on it. Thus, an elec­

trical connection can be easily established between th~ ter­

minals of IC module 5 and corresponding contact areas 9. In 

the embodiment shown the so-called wire bonding technique was 

used, whereby fine gold wires 6 establish the electrical con­

nection. 

Opening 16 that limits casting compound 10 in heat-set 

adhesive layer 7 is of a size such that casting compound 10 

encloses IC module 5, strip conductors 6 and the connecting 

points in openings 12 between strip conductors 6 and contact 

areas 9. Opening 16 that limits the casting compound in adhe­

sive layer 7, which prevents the casting compound from flow­

ing off in the liquid phase, may be considerably less thick 

than the cast covering in the area of the IC module or th~ 

connecting wires. The casting compound used is preferably a 

curing resin. The viscosity and amount of the casting com­

pound are set so that the desired overall thickness of the 

carrier element is not exceeded but, on the other hand, all 

~· sensitive elements and connecting points are protected within 

the casting compound. The superficial extent of the cast 

covering is dependent on the positions of openings 12 and 

the related strip conductor guidance to the contact areas. 

One will therefore dispose openings 12 as close as possible 

to IC module 5 so that opening 16 in adhesive layer 7 is 

accordingly small and the remaining adhesive surf ace is as 

large as possible. 

The heat-set adhesive layer used in the described embodi­

ment can also be .applied together with a protective layer 

which is removed before or after application of the casting 

compound. This guarantees a clean adhesive surface in a sim­

ple way during prod~ction of the carrier elements. 
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Claims 

1. A" carrier element having one or more integrated cir­

cuits to be incorporated into an identity card, comprising a 

substrate having on its surfaces a plurality of contact areas 

which are connected via strip conductor to.the corresponding 

terminals of an integrated circuit disposed in an opening in 

·the substrate or on the substrate, a casting compound sur­

rounding at least the integrated circuit and protecting it 

from mechanical stresses, and a frame limiting the casting 

comp.ound, characterized in that the substrate (8) has on the 

side opposite the contact areas (9) an adhesive layer (7) for 

connecting the substrate (8) with a ~ard body, and this adhe­

sive layer {7) has, at least in the area of the integrated 

circuit (5), an opening (16) which forms the limiting frame 

for the casting compound. 

2. A carrier element ac~ording to claim 1, characterized 

in that the material of the casting compound (10} is dosed in 

such a way that the compound exceeds many times the thickness 

of the adhesive layer (7) forming a drop in the area of the 

IC module (5). 

3. A carrier element according to claim 1, characterized 

\...._.,' in that the adhesive layer is a heat-set adhesive layer (7}. 

4. A method for producing a carrier element according to 

claim 1, characterized in that an adhesive layer (7) is ap­

plied to a substrate (8) prepared with an IC module (5), 

strip conductors (6) and contact areas (9), said adhesive 

layer (7) having an opening (16) in the area of the IC module 

(5), and the area formed by the opening is then filled with a 

casting· compound (10}, the dosage of the casting compound 

(10) being adjusted in such a way that the IC module (5) is 

completely enclosed, on the one hand, and the adhesive layer 

(7) remains completely free, on the other hand. 


