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A method for incorporating a carrier element

The present invention relates to a method for incorpo~
ratlna a carrier element in a card body accordlna to the
preamble of claim 1. and to a semifinished vroduct in the

form of a card body.

In the vproduction of identity cards that are used as
personal I.D.. credit cards. debit cards or the like. the
carrier element is connected with the card body for example
in a recess provided in the card for taking up a module or
carrier elemént. One possibility. for example. is to connect
a carrier element or a module with the card body_permanently'
with the aid of an adhesive laver.

Known_methods for incorporating a carrier element or
module in a. . card body chiefly use_hot-sealinq adhesives or
contact adhesives. Unlike contact_adhesiée. hot-sealing ad-
hesive must be thermally activated. i.e. the components can
only bond under the action of heat. The neéessary heat can
be supplied to the hot-sealing adhesive for example via
suitable heat dies. Contact adhesive offers the advantage
over hot-sealing adhesive that a good and permanent bond can
be had without the action_of heat. However. since contact
adhesive is already adhesive at normal temperature it is
more difficult to handle,during_the method steps: for ekam—
vle contact adhesive can stick to the machine parts in un-—
desirablé fashion..

The modules or carrier elements. that are §referably
stamped out of an epndless £ilm. generally comprise a sub-
strate on which one or more integrated circuits are con-
nected.?ith strip conductors. The strip conductors lead to
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contact surfaces located on the substrate that permit com-
munication with corresvonding devices. The IC module and the
strip conductors leading from the IC module to the contact
surfaces can be surrounded by a casting compound as protec-
tion from mechanical loads.

A representative example of the manvy known methods for
incorporating a carrier element or module in a card body is
the method known from EP-A 0 202 952. In this method a car-
rier element or module is connected with the card body_in a
recess in the card with the aid of a contact adhesive dis-
posed on the carrier element. The method steps are as fol-
lows. Circular ovenings are stamped in a contact adhesive
tape comprising a double-sided contact adhesive £ilm that is
covered on each side bv a pfotective film. The contact ad-
hesive tape provided with the openings is brouqht together
with a carrier film on which the intearated circuits are.
mounted. and connected therewith after a first protective
film is removed. The carrier film is sprayed with a protec-
tive layer, whereby the contact adhesive film covered by a
second protective film forms a ﬁask that covers the areas
‘not to be sprayed.'Before-the carrier elements are stamped
out with the corresponding contact adhesive rings the second
protective film is removed. In an édditional working step
the contact adhesive film connected with the carrier film is
brought together and connectéd with a third protective film.
The contact adhesive f£ilm is thereby covered by the third
protective f£ilm in‘such'a way'thét £he contact adhesive
rings provided for éonnecting the carrier elements with the
card bodies are not covered when the carrier elements are
stamped out. The third protective film prevents the contact
adhesive film from sticking to the card body or to the
die-plate of the stamping die when the carrier elements are
stampeq out. ' :
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The method has the disadvantage that very precise po-
sitioning is required to bring together or connect the ad-
ditionallv used third orotective film with the contact ad-
hesive film so that the adhesive surfaces of the contact
adhesive rings are not covered by the protective film. Fur-
thermore. the known method has the disadvantage that the
additionally apvlied third protective film creates a dis-
tance between the punch and the die-plate when the carrier
elements are stamped out. so that fuzzy edges are obtained
in the stamping overation. This can lead for example to

fuzzy stamping contours.

The invention is based on the problem of facilitating
the incorporation of a carrier element in a card bodv while
simultaneously obtaininag a good and permanent bond between

the carrier element and the card body.

The problem is solved bv the features stated in the

characterizing part of claim 1.

The invention starts out from a carrier film vresent in
an endless form with integrated circuits mounted thereon.
whereby the circuits can each be surrounded by a casting
compound. The carfier elgments are stamped out of the car-
rier film with a suitable stamping die and incorporated in a
card body provided with a recess. Béfore incorporating the
carrier elements one applies a double-sided contact adhesive
element by means of a suitable tool to the surfaces of the
recess provided for the bond with the module. With the aid
of the contact adhesive element the carrier element can be
connected firmly and permanently with the card body under
the action of pressure.
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In the inventive method for incorporating a carrier

|

‘element the contact adhesive element is first incorporated

in the recess in the card body provided therefor. and then
the carrier element. This makes it possible to work on the
contact adhesive tape and the carrier f£ilm independently of
each other. The carrier elements can accordingly be stamped
out of the carrier £film without the contact adhesive film.
This has the advantage of preventing the contact adhesive
film from sticking undesirably to the stamping die during
the stamping overation. After the protective film is removed
the contact adhesive film located on a carrier film is
worked on in a separate method step by means of a suitable
cutting tool to obtain the individual contact adhesive ele-
ments provided for connecting the carrier elements with the
card bodies. This procedure facilitates the handling of the
contact adhesive tave during the method steps. In a follow-
ing working step the contact adhesive elements can be
transferred from the carrier film without anvy trouble di-
rectly into the recéss in an accurate fit by means of a
suitable tool. The inventive method thus vermits a simple
and unproblematic incorporation of carrier elements in card

bodies.

The contact adhesive elements provi&ed for connecting
the carrier elements #ith the card bodies are produced ac-
cording td the inventive method in the following way from a
contact adhesive tape present in the form of endless mate-
rial and comprising a carrier film with a double-sided con-
tact adhesive film located thereon that is covered by at .
least one protective film. According to a first embodiment
the areas of the contact adhesive tape not required as ad-
hesive surfaces for connecting the carrier elements with the
card bodies are stamped out by means of a stamping die.

After the protective film is removed a suitable cutting tool
N : :
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is used to cut ﬁhe contact adhesive film at regular inter-
vals in exact register. i.e. in accordance with the dimen-
sions of the adhesive surfaces provided for the bond between
the carrier elements and the card bodies. to obtain the in-
dividual contact adhesive elements. In a second embodiment a
protective film is first removed from the contact adhesive
tape and the contact adhesive film cut in accordance with
the contour selected for the contact adhesive elements in
such a way that the elements are surrounded by a lattice. In
the next working step the latticed contact adhesive film is
removed to obtain the c¢ontact adhesive elements remaining'
isolated on the c;rrier film at reqular intervals. Although
this embodiment is more elaborate in its production than the
first embodiment it has the advantage of permitting simpler
incorporation of the contact adhesive elements in the card
bodies. According to a development of the second embodiment
the carrier f£film of the contact adhesive tape can addition-~
ally be vrovided with T-shaved recesses. This embodiment has
the additional advantage that the contact adhesive elements
can be inserted into deeper cavities in the card without
strong wrinkle formation in the carrier film at'the ends of
the cavity leading to processing problems. This embodiment
is advantageous in par;icular for IC modules with thick edae

areas and for platelike IC modules.

The contact adhesive elements can also be inserted into
a recess in the card together with the carrier film as a

protective laver with the aid of a suitable stamping die.

According to a further embodiment of the invention the
multistep recess of a card body provided with transparent
cover layers is designed in such a way that the bottom of
the recess pfotruding into the transvarent laver on the back
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is invisible due to a covering element placed on the back of

the card body. for example a so-called signature stripe.

Further advantages and developments of the invenﬁion
emerge from the subclaims and the embodiment examples that
are described in the following with reference to the fig-

ures, in which:

Fig. 1 shows in cross section a card body with an in-
corporated contact adhesive element and a carrier element to
be incorporated.

Figs. 2 to 3 show a method for incorporating a carrier
element in a card body.

Fig. 4 shows a further embodiment of a contact adhesive

Fig. 5 shows a development of the contact adhesive tape
shown in Fig. 4.

Fig. 6 shows a stamping die for incorporating a contact

adhesive element with a protective film in the card body.
Fig. 7 shows a cross section through a card body.
Fig. 8 shows the card body of Fiag. 7 in a front view.

. Fig. 1 shows a sectional view of a card body 1 with a
recess 2. Recess 2 is designed in a preferred embodiment as
a two-step recess having a first recess 3 and a deeper sec-—
ond recess 4 disposed within first recess 3. On the shoulder
areas of deeper recess 4 there is é double~sided contact

adhesive element 5 that is provide with an ovening 6. Card
H
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body 1 can be constructed of only one or of several layers.
Recess 2 can for example be milled into card body 1 in a
one—layer card with a corresponding.tool. Recess 2 serves to
take up a carrier element 10, first recess 3 serving to take
up the substrate and second'recess'4 to take up integrated
circuit 7. Carrier element 10 comprises a substrate on which
an integqrated circuit 7 is disposed. To be protected from
mechanical loads integrated circuit 7 can be surrounded by a
casting compound 8. for exaﬁple a casting resin. Integrated
circuit 7 is connécted via strio conductors or bonding wires
{not shown)} with contact surfaces 9 located on the sub-

- strate.

.With reference to Figs. 2 and 3 the inventive method
for incorporating carrier element 10 in recess 2 of card
bodv 1 Shall be explained'in the following. Fig. 2 shows a
contact adhesive tape 17 unreeled from a roll 20 and present
in an endless form. Contact adhesive tape 17 comprises a
carrier film 16 with a double-sided contact adhesive film 15
located thereon that is covered by a protective film 14.
Circular openings 6 are stamped out of contact adhesive tape
17 at regular intervals in the center area with a suitable
stamping die 21. and round indents 13 at the edges that are
not required as adhesive surfaces for the bond between the
carrier elements and the card bodies. Protective film 14 can
then be removed from contact adhesive tape 17 and wound onto
" a roll 22. Suitable guide rolls (not shown) can be provided
for conveying contact adhesive tape 17. whereby stamped
openings 6 can be utilized for clocked transport and posi-
tioning of contact adhesive tape 17. After contact adhesiﬁe
tape 17 has been positioned contact adhesive film 15 is cut -
with the aid of a suitable cutting'tool 23 at regular in-
tervals in exact register, i.e. in accordance with the di-

mensions of the adhesive surfaces provided for the bond be-
; ;
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tween the carrier elements and the card bodies. to obtain -
individual contact adhesive elements 5 provided for incor-
poration in the card bodies. Contact adhesi§e tape 18 ob-
tained after cutting overation 23 can be wound onto a roll
24 for stock keeping. But contact adhesive tape 18 can also
be fed for further processing directly to the method step
shown in Fig. 3.

Fig. 3 shows a schematic representation of the incor-
pofation of contact adhesive element 5 in recess 3 of card
body 1. Contact adhesive tave 18 located on roll 31 is fed
to roll 32. thereby connecting the ‘two rolls. Contact adhe-
sive tape 18 and card body 1 are pbsitioned relative to each
other in such a way that contact adhesive element 5 is in-
serted from carrier fiim 16 directly into recess 3 of the
card body in an accurate fit by means of die 30 and con-
nected firmly and permanently with card bodvy 1 under the
action of a pressure exerted by the die. Carrier £ilm 16
remaining after incorporation of contact adhesive elements 5
is wound onto roll 32. Die 30 and rolls 31 and 32 can be
moved in both directions independently of each other. Rolls
31 and 32 can move downward in case of an excessive load on
contact adhesive tape 18 due to downward moving die 30. This
prevents the tape from tearing due to impermissible load. To
improve the guidance of contact adhesive tave 18 one can
also providg suitable guide rolls (not shown).

To obtain a finished identity card. cafrier element 10
shown in Fig. 1 is incorporated into recess 2 in card body 1
by a tool not shown. With the aid of contact adhesive ele-
ment 5 and under the action of pressure carrier element 10
can be connected firmly and permanently with card body 1. In
a preferred enbodiment contact adhesive element 5 is pro-

vided with a opening 6 that prevents casting compound 8 from
N
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sticking to card bodv 1 in the area of recess 4. Deéeper re-

cess 4 can be dimensioned here such that a cavity can remain
in recess 4 below casting compound 8 upon incorporation of
carrier element 10. This permits a certain freedom of move-
ment for carrier element 10. having in particular a reliev-
ing effect on integrated circuit 7 in case of bending '
stresses on card 1. The recess in the card body shown with
two steps in the embodiment example can of course be de-
signed with one step if the form selected for the carrier
element is that of a plate or wafer. In this case.the open-—
ing in the contact adhesive element can be omitted since the
carrier element is then connected over the entire surface

with the bottom of the recess.

Fig. 4 shows a firther embodiment of a contact adhesive
tape. Circular openings 6 can be stamped by a corresponding
stamping die., as already described with referénce to Fig. 2.
out of contact adhesive tape 50 that comprises a carrier
film. a double-sided contact adhesive film disposed thereon,

and at least one protective f£ilm.

The protective film is then removed and the contact
adhesive film cut with a suitable cutting tool in accordance
with selected contour 52 of the adhesive surfaces provided
for the bond between the carrier elements and the card bod-
ies in such a way that isolated contact adhesive eiements 5
are surrounded in 1at;iced fashion by the contact adhesive
film in areas 54. In the next working step the contact ad-
hesive film is removed in latticed fashion in areas 54 to
permit insertion of individual contact adhesive elemeﬁts 5
remaining on the carrier film'at reéular intervals into the
recesses in the card bodies in accordance with the method

step shown in Fig. 3. This embodiment has the advantade that
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the individual contact adhesive elements can be inserted

into the recesses in the card bodies more easily.

Fig. 5 shows a development of contact adhesive tape 50
shown in Fig. 4. Contact adhesive tape 50 produced according
to Fig. 4 can be provided additionally with T-shaved relief
openings 55 that are stamped out of the carrier f£ilm located
in areas 54 by means of a suitable stamping die. This em-
bodiment has the additional advantage that contact adhesive
elements 5 can be inserted into deeper cavities in the card
without strona wrinkle formation in the carrier £ilm at the
ends of the cavities leading to processing problems. This
embodiment is advantageous in particular for carrier ele-
ments with thick édqe areas and for platelike or waferlike

carrier elements or IC modules.

Contact adhesive element 5 can also be inserted into a
recess in the card with a protective film (see Fia. 6. cross
section through a multilaver card). For this purvose contact
adhesive tape 50 is pre?ared for example in accordance with
the description of Fig. 4. This tave. comorising carrier
£film 16 and contact adhesive elements 5 spaced apart there-
on. is fed to a stamping die 95, 96. This tool stamps out-
the tape elements that are slightly larger than the contoﬁr
of contact adhesive elements 5. The stamped elements are
inserted directly into the recess in the card. In this pro-
cedure the inserted contact adhesive elements are protected
from dirt. The card bodies with their inserted contact ad-
hesive elements can thus be stored for any desired length of
time. The protective f£ilm is removed Immediately before in-

corporation of the module.

- A card with an inserted carrier element is shown in
Figs. 7 and 8. A further special feature of the card body

14
’
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shown in Fias. 7 and 8 and often used todav is. according to

a develooment of the invention. that the bottom of the re-—
cess for the carrier element prqtrudes.into the transparent
cover film on the back of the card in the card structure
having cover films applied to the front and back. The mul-
tistep recess is desianed such that the area protruding into
the transvparent layer on the back is invisible due to an
element placed on the back, for exampble a signature stripe.
This ensures, among other things. that the visual appearance
of the card is not impaired despite the greatest possible
utilization of the card thickness available for the recess.

The card shown in Figs. 7 and 8 is often used today for
bank applications. It comprises a multilayver card body 60. a
magnetic stripe 63 and a signature stripe 69. The card body
is constructed of four equally thick layers 81. 82, 83, 84.
"The front and back of the card are formed by transparent
lavers 81, 84. Intermediate layers 82. 83 are opaque and

generally vrinted.

Magnetic stripe 63 on the back of the card has several
write-read tracks. The data required for the application the
card are stored in these tracks. Magnetic strive 63 is par-
allel to the upper edge of the card. distance Al between
longitudinal edge 72 of’the card and lower edge 75 of the
magnetic stripe being prescribed by an ISO standard. The
signature strive preferably comprises a thin paper layer and
is aligned below magnetic stripe 63 at a distance A2 to the
longitudinal edge of the'card and parallel to this edge.

To ensure correct writing and reading of the magnetic
stripe and due to esthetic considerations it is recommenda-
ble to provide a certain distance between the lower edge of
the magnetic strive and upper limitation 78 of signature

¢
*
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stripe 69. These considerations define distance A2, that is
thus clearlv greater than distance Al. An uncovered trans-
parent area 61 thus remains between the magnetic stripe and

signature stripve 69.

The chip module comprises a substrate with contact
surfaces 9 and integrated circuit 7 disposed on opposite
sides thereof. Integrated circuit 7 and the connecﬁing lines
from the circuit to the contact surfaces (not shown in the
figure) are surrounded protectively by a casting compound
87. A multistep recess is milled into the card body to take
up the chip ﬁodule. The step in the front of the card body
serves as an adhesive surface for the substrate of the chip
module. while the two remaining steps limit a recess 86 for

taking up the casting compound.

For incorporation in the card body one customarily uses
chip modules in which the integrated circuit is disposed
centrally on a contact lavout 1ocatéd on a substrate. This
structure not only facilitates the assemblv of the inte-
grated circuit and its encasing with a casting compound. it
is also advantageous with respect to the unavoidable bending

stresses acting on the module.

Since the position of the contact lavout on the card
surface is preséribed by an ISO standard the center of the
recess relative to the card edges is also defined using a
chip module with a centrally disposed integrated circuit.
Fig. 8 shows the bottom of the recess by a broken line. The
distance between the center of the recess and the upper card

edge 1is referred to as A3.

The incorporation of chip modules wherein the inte-

grated ci;cuit and thus the casting compound is located in
*
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the center of the contact lavout requires a deep recess that
is preferably rotationally symmetrical to center 64. The
deepest area of. this recess protrudes into transpvarent back
60 due to the special card structure of the customary cards
so- that the rather membrane-like bottom recess consists
solely of transvarent material. If the transparent membrane.
that is rotationally symmetrical to center 64. is selected
too large it is not completely covered by signature stripe
69. Part of the membrane instead lies in transparent area 61
between magnetic strive 63 and sianature .stripe 69 so that

' the casting compound of the chip module can be seen when one
looks at the back the card. This impairs the visually es-
‘thetic impression of the card. To give the card with an in-
tegrated chip module a perfect visual impression one should
thus make the maximum'dimensions of the membrane such that’
perivheral line 70 is completely covered by the signature
stripe. even when the membrane coincides with a narrow area
of the wavy signature stripe whose position also varies from
card to card. On the other hand. the recess should be formed
such that a cavity remains between the wallings of the re-
cess and casting pellet 87. This cavity can be utilized to
_take up process tolerances. Furthermore, a cavity improves
the mechanical properties of the module against bending

stresses on the card..

To permit optimal utilization of the advantageous
properties of recess 86. on the one hand. and give the card
with an integrated chip module a perﬁect visual abppearance.

. on the other hand. one should dimension the lower part or
bottom of recess 86 such that it is as large as §ossible and
rotationally symmetrical but is completely'covered by the
signature stripe. This is achieved if transition 92 from the
second step plateau to the bottom of the recess is covered

completely by the signature stripe at least in the area of
; . .
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the transparent laver. In this case one can see from the
back of the card neither the vart of the transition located
in the transparent laver nor the membrane itself, whose
border is fixed by the transition. ’

Finally, it should be mentioned that the form of the
chip module and the form of the recess are selected only by
way of example. Any othef desired forms are conceivable. All
conceivable forms must meet only the condition that the area
of the recess located in the transparent back is covered by

the signature stripe or another covering element.
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Claims

1. A method for incorporating a carrier element with at
least one integrated circuit disvosed on a substrate. the
carrier element being connected with the card body in a re-
cess in the card with the aid of a contact adhesive element
under the action of pressure. characterized by the following
method steps:

feeding a contact adhesive tape in the form of endless
material. comprising a double-sided contact adhesive film
disposed on a carrier film and covered by at least one pro-

tective film:

fabricating the contact adhesive elements from the
contact adhesive film of the contact adhesive tape by means

of a cutting tool:

transferring a contact adhesive element into the recess
in the card body by means of a suitable die:

feeding a carrier film comprising a substrate with the
integrated circuits mounted thereon in the form of endless
material, whereby the integrated circuits can be surrounded
for better protection by a casting compound:

stamping the carrier element out the carrier £film and
incorporating it in the recess in the card body.

2. The method of c¢laim 1, characterized by the follow-—
ing method steps relating to the fabrication of the contact

adhesive elements:
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stamping out the areas of the contact adhesive tave not
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required as adhesive surfaces for connecting the carrier

elements with the card bodies:

removing a protective film from the contact adhésive

tape and winding it onto a roll:

cutting the contact adhesive film at regular intervals
in exact register in accordance with the dimensions of the
_adhesivé surfaces provided for the bond between the carrier
elements and the card bodies by means of a cutting tool to
obtain the individual contact adhesive elements.

3. The method of claim 1, characterized by the follow-
ing method steps relatlna to the fabrication of the contact

adhesive elements'

stamping out the areas of the contact adhesive tape
possibly not required as adhesive surfaces for connecting

the carrier elements with the card bodies:

_removing the protective film from the contact adhesive

tape and winding it onto a roll:

cutting the contact. adhesive film in accordance with
the contour of the adhesive surfaces provided for the bond
between the carrier elements and the card bodies by means of
a cutting tool such that the adhesive surfaces are sur-

rounded by a lattice:

removing the lattice to obtain the individual contact
adhesive elements remaining isolated on the carrier film at

reqular interwvals.
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4. The method of.- claim 3., characterized in that T-
shaped relief ovenings are stamped into the carrier f£ilm of
the contact adhesive tape between the isolated contact ad-
hesive elements after the latticed contact adhesive film is

removed.

5. The method of claim 2 or 3. characterized in that
circular openings are stamped in the contact adhesive tape

in the center area and/or indents are stamped at the edges.

6. The method of claim 5, wherein the circular stamped
ovenings are utilized for clocked transpvport and for posi-
tioning of the contact adhesive tape.

7. The method of c¢laim 1, characterized in that the
contact adhesive element is inserted into the recess to-
gether with an accordingly contoured part of the carrier

film as a protective film.

8. A semifinished product in the form of a card body
(1) that is provided with a recess (2) for taking up a car-
rier element (10} with at least one intearated circuit (7).
a contact adhesive element (5) being disposed in the recess
(2).

9. The semifinished product in the form of a card body
{1) of claim 8, wherein the recess (2) is a two-step recess
comprising a first recess (3) and a deéper second recess (4}
disposed within the first recess (3). and the contact adhe-
sive element (5) having an ovening (6) in the area of the
deeper recess (4) is disposed on the shoulder areas of the

deeper recess (4).
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10. The semifinished product in the form of a card body
(1) of claim 9. wherein the ovening (6} has a circular

shape.

11. The semifinished oroduct of claim 8, characterized
in that the contact adhesive element is covered by a pro-

tective laver.

12. The semifinished vroduct of claim 8 in the form of
a Standardized card body of'prédetermined thickness with a
front and a back. provided on the front with a multistep
recess for taking up a carrier element with at least one
integrated circuit, characterized in that |

the standardized card body has several lavers. the in-
side lavers consisting of opaque material and the outside

layvers of transparent material,

the multistep recess is formed at a predetermined vo-
sition-such that the deepest area of the recess protrudes

into the transparent layer,

a covering element. for example in the form of a sig-

nature stripe, is present on the back.

the multistep recess is formed such that the area of
the recess protruding into the transparent laver on the back

is covered by the element on the back.

_ 13. The semifinished product of claim 12. characterized
in that the card body has four equally thick lavers.

14. The semifinished product of claim 12, characterized
in that the card body has a magnetic stripe on the back. and
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the covering element is spaced a predetermined distance from

the magnetic stripe.

15. The semifinished product of claim 12 in the form of
a standardized card body of predetermined thickness with a
front and a back, provided on the front with a multistep .
~recess for taking up a carrier element with contact surfaces
disvosed on a substrate and at least one integrated circuit
that is cast with a casting compound. characterized in that

the multistep recess at a predetermined position is a
three-ste§ recess, the first step serving as an adhesive
surface for the substrate and the recess limited by the
second and third steps serving to take up the casting com-

vound.

the deepnest area of the recess protrudes into the
transparent layer. and the part of the recess protruding
into the transparent laver is completely covered by the
element.



