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A data carrier having an integrated circuit

The present invention relates to a data carrier having
an integrated circuit according to the preamble of claim 1,

and to a method for producing such a data carrier.

Data carriers having integrated circuits are used, for
example, as identity cards, credit cards. booking cards or
the like. One possibility of producing such cards is to glﬁe
a so—called module or carrier element into a matching recess
in the card body. The modules or carrier elements, which are
preferably stamped cut of an endless film, generally com-—
prise a substrate on which one or more integrated circuits
are connected with conductive paths. The conductive paths
lead to contact surfaces located on the substrate which
permit communication with appropridte devices. The IC module
and  the conductive paths leading from the IC module to the
contact surfaces are preferably surrounded by a casting
compéund. Many methods are already known for connecting the

module with the card bbdy.

For eXample; EP-A 0 299 530 discloses connecting the
carrier element with the card body in a matching recess in
the éard with the'aid_of a thermally activated adhesive
laver. In the known solution the heat-sealing layef has a
double function. It serves not only to connect the carrier
element with the card but also to form a limiting frame for
the casting compound. For_tﬁis purpose, an adhesive. layer
having a recess in the area oi the IC module is applied rto

the substrate preparad with the IC module. the conductive



prise a substrate on which one or nore integrated circuits are connected
wi t.h conductlve paths. The conductive pathslead to contact surfaces

| ocat.ed 'on the substrate whi-ch permt conmuni cation with appropriate
devisees. The 1 C nodul e and the conductive paths |leading fromthe I C nodul e
to the.contact surfaces are preferably Suf rounded by a casting conpound.
Many net hods are al ready known for connecting the nodule with the card
body. For exanple, EP-A 0 299 530 discl oses connecting the carrier

el enent with the card ,bod tc S he aid of
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casting compound. For this purpose an adhesive |ayér having a recess in
the area ofig r@m@mw eeRSlappfi byttt bhehadsgpiveateéYsregdrmed il Hhthe 1C
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modul e, theLonetddfpound remains completely free.

The use of a thermally activated adhesive layer for
connecting a carrier element with a card body is also known
from EP~A O 334 733. In this known solution a two—step re-—
cess is provided in the card body. A first recess serves to
take up the substrate, while a second, deeper recess dis-
posed within the first is provided to take up the integrated
circuit. The carrier element is bonded to the card body on
the shoulder area of the deeper recess. A heat-sealing £ilm
stamped in a riné shape is inserted for bonding in the re-
‘cess in advance. After the carrier element is inserted it is
connected with the card body under the action of heat and

pressure.

Since the adhesive ring is stamped independently of the
carrier element and inserted into the recess in the card in
advance, all tolerances in the dimensions of the recess, the
adhesive ring and the carrier element have an influence on
the position of the carrier element and adhesive ring in the
recess. This means ehat the available adhesive surface is
'generally not totally utilized, which necessarily reduces
the strength of the bond between the carrier element and the

card.

When the carrier element is bonded to the card body
under the action of heat and pressure, an epoxy resin drop
located on the bottom of the blind hole in the recess also

bonds with the IC module. The hardened resin is intended to

h

improve the mechznigal resistance of the bottom ar=a of the



pat.hs and the contact surfaces. The area forned by the re- cess is then
filded vmth a casting conmpound, the dosage of the conpound being adjusted
in such a way that the IC nodule is conpl etely enclosed but the adhesive

| ayer- limting the casting conpound rema?ns conpletely free. The use
of a thermally activated adhesive | ayer connecting a carrier elenent
with a card body is also known fromEP-A 0 334 733. In this known sol ution
a two-step re- cess is provided in the card body. A first recess serves to
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first is provided to take up the integrated circuit. The carrier_elenent is
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can cause the adhesive layer to be detached from the carrier

element or the card.

The present invention is based on the problem of ob-
taining a very good and laéting connection when bonding a
carrier element to a data carrier with the aid of a ther-
mally activated heat-sealing layer, while simultaneously
protecting the integrated circuit well from mechanical

loads.

This prob’e* is solved by the features stated in the

characterizing part of the main clai

The invention starts out from an endless film on which
integrated circuits are mounted and provided with a casting
compound. This endless film is brought together with a
thermally activated adhesive f£film. The adhesive filmr has
openings which are dimensioned and positioned relative to
the carrier £ilm in such a way that the adhesive laver at
least partly covers not only the carrier film but also the
casting compoundé in the edge areas. The carrier elements are
stamped out of the endless material jointly with the adhe-
sive layer. - The carrier element provided in this way with an
adhesive layer is connected with the card material in a
two—-step recess in a data carrier under the action sf heat

and pressur
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the strength of the bond between the carrier elenent and the card.

When thé carrier elenent is bonded to the card body under the action of
heat. and pressure, an epoxy resin drop | ocated on the bottom of the blind
hole*in the recess also bonds with the I C nodul e. The hardened resin is

i ntended to inprove the nechanical reststance of the bottom area of the

-3- ° recess. However this neasure seens to have the di sadvantage that the
| C nodul e is subjected to a strong. nechanical |unped load in the bottom

area of the bliﬁg hol e when the card is bent . ccordiigg%'due tolthe
stiffening of thBShAPISTEAEE EFGXY TPBsTRXBUATh AT he° boht! bFodtRed by
t he heat-spaliragabvajerbiet wddrstive canrfiaete dlrenerd w@nceddheindegedddy is
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form, large-surface and lasting bond between the carrier
-element and the card body. Due to the recess in the adhesive
layer a cavity remains between the casting.compound of the
carrier element, on the one hand, and the bottom area of the
blind hole in the recess, on the other hand. This cavity
gives the IC module and the casting combound a certain
freedom of movement when there are bending stresses on the
card body, thereby relieving the IC module. Pressure _
stresses in the area of the carrier elements are not trans-
mitted directly fo the IC module. Since there is no bond
between the cast body and the generally very thin bottom
area of the recess, the thermal load of the card material in
the bottom area is very low during incorporation of the
‘carrier element. It has been shown that the back card sur-
face opposite the casrrier element therefore shows no dis-
tortions or deformations in the area of the bottom. This is
particularly important when the back of the card is to be
printed, for example, in which case a particularly flat

surface is desirable.

In the inventive procedure the carrier element is al-
ways connected with the card body via the adhesive layer in
the edge area of the cast body as well, which further im-
proves the overall adhesion between the carrier element and

the card body.

Further advantages and developments of the invention
can be found in the subclaims and in the embodiment examples
described in the following with reference to the figures, in

which



can cause the adhesive |layer to be detached fromthe carrier elenment or the
card. . The present invention is based on the problemof ob- taining a
very.good and | asting connection when bonding a carrier elenent to a data
carri-er with the aid of a ther- mally activated heat-sealing |ayer, while

si nul taneously protecting the integrated circuit well from nechani cal

| oads. This problemis solved by the features stated in the
characterizing part of the nmain claim The invention starts out from

an endless filrpgn Wi ghokst gar aliedtskiCubta ahenmauntiedAbdAytad ded with
a casting conpound._ This endless filmis brought together with a thermally
acti vat ed eSS 2 F$PHP E ThECRJRBE $EORFF m has openi ngs which are

di mensi oned and positioned relative to the carrier filmin such a way that
t he adhesive layer af |east partly.covers not only th arrigr film but

al so the casti gf%bn%oﬁﬂﬂwfngtﬁgréa§§ g%iﬂsVlfﬁelﬁaPP?S %ﬁ(é%ﬁﬁ%féae

st anped outhefediheardidiess anhertakepdingl §iwmt int ke oadhesecdiivm | ayer. The

carrier elenent provided in this way with an adhesive |layer is connected

with the card material in a two-step recess in a data carrier under the
action of heat Rigl- ppesBove. an identity card with an incorporated

carrier element as in Fig. 1 in cross section,

Figs. 4a to 4c show a method for producing an identity

card as in Fig. 3, and
Fig. 5 shows a heat-sealing layer.

Fig. 1 shows, as an exemplary embodiment of a data
carrier., an identify card 1 with an incorporated carrier
element 11 having contact surfaces 9 located on its surface.
Identity card i can be constructed of a single layer or of

several lavers.

Fig. 2 shows a sectional view of part of a heat-sealing
band 17 connected with carrier film 8. Carrier film 8 serves
to take up IC modules 5 in a regular arrangement. In the
embodiment example shown, IC module 5 is directly connected
with a conductive layer 15 in a recess 13 in carrier f£ilm 8,
for ekample with the aid of an adhesive. The desired contact
design with contact surfaces 9 can be stched out cf conduc-
tive layer 15. Recesses 12 in carrier film 8 permit access
to contact surfaces 9. It is thus easy to establish an
electric connection between the terminals of IC module 5 and
corresponding contaét surfaces 9. In the embodiment example
shown, the so-called wire bonding technique was used whereby

fine gold wires or sziuminum wires establish the electric



The inventive solution makes it possible to utilize the entire available
adhe5|ve surface in the recess independ- ently of tolerances in every case.
One thus ‘achi eves a uni- form | ar ge-surface and | asti ng bond between the
carri-er el enment and the card body. Due to the recess in the adhesive |ayer
a cavity remains between the casting. conpotnd of the carrier elenent, on

t he one hand, and the bottom area of the blind hole in the recess, on the
ot her hand. This cavity gives the I C nodul e and the casting conpound a

certain freed when there are he Stress £5, on the card
body, ther8§ ?89F§3D¥8nﬁﬁe 4 E3r5di%e © cﬁwbégﬁfg's%re§¥’ 199 t 1 Q?ea of the
carrier el eimd@at sfacermaert fads 8morred idier emdtyadto shefd@atiulGasSimge
there is neomgeqnﬁe&weg@st de <Gast O Al e JRNSF AL JayRL Vs L kgl ot t om

area of theée recess hermal 1 oad o mat er i n the bottom
area is ve@yCFéﬁﬁd@ﬁ¢ﬁ§ iLdc @nSort&E GrProve Ao ATiRYS el pgAited | 10 Ha%~ been

shown that.thgehagh  caedwedhn @@ RARRSIJA HNE £HAd fortt £MENM uthEESf Or e
shows no dis- tortions or defornatlons in the area of the bottom ThIS is.
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ing band 17 disposed on the second side of carrier film 8
comprises a carrier band 16 with a heat-sealing layer 7 lo-
cated thereon and is firmly connected by means thereof with
carrier £ilm 8. Heat-sealing band 17 is provided at regular
~intervals with openings 19. The size of openings 19 in

is such that this band 17 at least

heat-sealing band 17
partly covers, in the'edge area, casting compound 10 located
on carrier film 8. Carrier band 16 is removed before carrier

element 11 is incorporated into an identity card.

Fig. 3 shows finished identity card 1 in cross section
according to the line A-A shown in Fig. 1. Two—-step recess 3
in card 1 formed suitably for incorporating carrier element
11 has in its center afea a blind hole 2 for taking up IC
module 10 sealed with a casting resin. Two-step recess 3 can
be cut with corresponding deeper blind hole 2, for example,
in a card body consisting of a plastic plate. If éard 1
consists of several layers, for example a core layer and
upper and lower cover layers, the upper cover layer and the
core layer are provided.with corresponding openings to per—
mit the carrier element to be embedded in an accurate fit.
Carrier element 11 shown in Figs. 1 and 3 was connected
permanently with the body of card 1 under the action of heat
and pressure with the aid of heat-sealing layer 7. This
laver 7 completely covers substrate 8a: which was stamped
out of carrier film 8 shown in Fig. 2, and at least partly
covers casting compound 10. Since heat-sealing laver 7 is

stamped Jointly with carrier Zilm 8, znd adhesive layer 7



printed, for exanple, in which case a particularly flat surface is _
deslrable o In the inventive procedure the carrier element is al-
ways.connected with the card body via the adhesive |ayer in the edge area
of the cast body as well, which further im proves the overall adhesion
between the carrier elenent and the caFd7b6dy. Furt her advant ages
and devel opnents of the invention can be found in the subclains and in the
enbodi ment exanpl es described in the following with reference to the

figures, in@@h%Ps.casﬁlqga compoun 1&’1&'{%@”@55%‘é§%§glt¥hgaEgt¥ﬁth an_
|ncorporated rier nt - Fromthe fF
available adhesive surface is always utilized for attaching

carrier element 11 with card body 1 independently of toler-
ances in the production of recess 3. This results in an ac-
cordingly strong and lasting bond between carrier element 11
and card 1. The overlapping of casting compound 10 by adhe-
sive layer 7 also causes step edge 6 in recess 3 to be cov-
ered by heat-sealing layer 7. This virtually prevents édge 6
from being embossed through onto back 4 of the card under
the necessary action of heat and pressure when carrier ele-
ment 11 is being incorporated into card 1. This buffer or
pro;ective function is also performed by adheéive layer 7
with respect to edges 6 under corresponding mechanical loads
"during the daily use of card 1. Finally, this overlap also
causes casting compound 10 to be connected with card body 1
via adhesive layer 7, which further improves the overall

bond of carrier element 11 with cardé body 1.

Opening 19 in adhesive laver 7 in the area of blind
hole 2 prevents carrier element 11 from being connected with
the bottom of blind hole 2 in the area of casting compound
10, and causes less heat to be transmitted to relatively
thin back walling 4 of the card during incorporation of
carrier element 1i. This avoids distortions or deformations
of thin back wall 4 of card 1. Opening 19 in adhesive layer
7 also causes a cavity to remain in the area of blind_hole 2
below casting compound 10, which gives carrier element 11 a
certain freedom of movement. This has a relieving effect on
IC module 5 during bending stresses on card 1. This cavity
also permits a certain range of tolerance to be allowed with

respect to the thickness of casting compound 10.

With reference to Figs. d4a to 4c & method fcr producing

the invantive data carrier shall now be =2xplained. Fig. 4s
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Fig. 2 shows a carrier filmwth I C modul es disposed thereon and with a
heat seal ing filmin cross section, Fig. 3 shows an identity card
wi t h'san incorporated carrier element as in Fig. 1 in cross section,

Figs.- 4a to 4c show a net hod for produ_mgg an identity card as in Fig. 3,
and Fig. 5 shows a heat-sealing |ayer. Fig. 1 shows, as an
exenpl ary enbodi nent of a data carrier, an identity card 1 with an

i ncorporated carrier elenent 11 having contact surfaces 9 located on its

surf ace. 'QEQ&EtXaE?EerfE% e uGeRsh tactf%npfa afoslln%oe 1AV Haxdsseveral
1 ayers Fi g. shows a sectional view of part of a heat-sealing band

17 connect BT i Vhtéaiff—'l gpdpiles gounied dhepigan anderikad tFakid Uith @
nmodul es 5 easalﬁsgylegananbanqgrgemseahrink;h%a@m)qd: NS Hp iy ecshoy | C

nodule 5 is dlrectl copnect ed conductlve | ayer 15 in a regess 13 in
carrier fiPang, 1150?’ Qaﬂﬁf”é ﬁnelaﬁnlf’ﬁe & o Cﬁﬁ?ég heTep st C‘E
cont act wise present in an endless form.and is likewise unreeled
from roll 21. Openings 19 are stamped out of heat-sealing
band 17 at regular intervals with a corresponding stamping
“die 22. Heat-sealing band 17 provided with openings 19 is
brought together wifh carrier film 8 in an accurate fit for
further processing by means of corresponding guide rolls 23,
whereby stamped openings 19 in heat-sealing band 17 can be
-utilized for phased transport. Casting compounds 10 provided
on carrier f£ilm 8 in accordance with the arrangement of the
IC modules are at least partly covered by heat-sealing band
17. After’positiohing, heat-sealing band 17 can be connected
with carrier film 8 under the action of heat and pressure
with the aid of a heat-sealing die 24. Several heat-sealing
dies 24 can also be uséd for this purpose, working in par-
allel operation in the same phase. The laminate comprising
carrier f£ilm 8 and heat-sealing band 17 can be wound onto a
roll (not shown) for stock keeping. However, the laminate |

can also be supplied directly to the following method steps.

Fig. 4b shows a stamping die 26 for stamping carrier

.elemehts 11 out of the laminate together with heat-sealing
layer 7 out of carrier film 8 or heat-sealing band 17. Car-
rier band 16 is removed before the stamping process and
wound onto roil 25. Carrier element 11 underlaid with
heat-sealing laver 7 can also be held by stamping die 26
and incorporated into card body 1 provided with a two-step
recess 3. The grid remaining after carrier eiements 11 and

heat-sealing layers 7 are stamped out is wound onto roll 27



design with contact surfaces 9 can be etched out cf conduc- tive |ayer 15.
Recesses .12 in-carrier film8 permt access to contact surfaces 9. It is

t hus:easy to establish an electric connection between the termnals of IC
nodw-e 5 and corresponding contact surfages 9. In the enbodi ment exanple
shown, the so-called wire bonding technique was used whereby fine gold
wires or alumnumwres establish the electric connection (conductive paths

14). To provide protection from - 6-
mechani cal | ocadsiag casd isngow:@rﬂm@nm 1ot Scaﬁﬁbbednbocblﬂei&ird@l@ffnemar niaer
film38 opposute co@alzt surfaces Ca ti ngl ?u nd 1 ! sg{e 30 as to
enclose | C ¥iddtl & PHULTI S ve p ahd ﬁgegonnec I"on poi nts
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9. Castri d 17
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dlsposed on carrier rises a carrier band 16
with a heatrloms ialy Tedkiveln-high e‘!’—:lemlh%?é‘énraﬁdwhschl Ry 28588e et £ SBy

means ther%%h‘@ééh bond, without back 4 of the card being subjected to
a high temperature particularly in the thin bottom area of

the blind hole. .

To further improve the flatness of data carrier 1 in
the area qf carrier element 11 and the surface gquality in
the thin bottom area of blind hole 2, it has proven advan-
tageoﬁs for data carrier 1 to be cooled under pressure in a

last unit with the aid of suitable cooling dies 30.

In the embodiments described up to now, the opening in
the heat-sealing band is stamped in a circular shape. Other
contours are possible in accordance with the selection of

the stamping die.

Fig. 5 shows a heat~sealing band 17 from which elements
31 are stamped along the broken lines as described above. In
-each element 31 a circular opening 33 is stamped with a
channel 32 leading from opening 33 to the stamped edge of
element 31 indicated by broken lines. Channel 32 avoids a
hermetic seal of the cavity remaining in blind hole 2 in
card 1. This channel 32 compensates an overpressure possibly
coming about in this cavity under the action of heat, which
could be a load for the card and module. Channel 32 can be
dimensioned in accordance with the thickness of the adhesive
film in such a way that an opening stiil exists in the fin- ’
ished card to connect the cavity with the environment of the

card.



carrier film 8. Heat-sealing band 17 is provided at regular intervals with
openlngs 19. The size of openings 19 in heat-sealing band 17 is such that
this.band 17 at |east partly covers, in the edge area, casting conpound 10
| ocated on carrier film8. Carrier band 16 i s renoved before carrier

el enment 11 is incorporated into an idéhﬁ#ij’card. Fig. 3 shows
finished identity card 1 in cross section according to the |line A-A shown
in Fig. 1. Two-step recess 3 in card 1 forned suitably for incorporating
carrier element 31.as Ld o CRNIAr ARGR il I0th 10! &, 24 0r, L akiAgUB,! C
nodul e 10 sealea h a casting resin §t recess 3 can be cut

corr espondwhgdieeper ble| ismdp Jtel tee D tof mel@&;ncpﬁlar hygha @arkowotigmeenatsti ng
of a pl asttﬁrgéahﬁe ko %requ G Y5 aqiplsfefaeg]iaanl Ay i Ssof it £3RMPEE a

core | ayer and upper and |ower cover |ayers e upper cover |ayer_ and the
core Iayerth?eCEFévWGé&nwaﬁhJdbﬂ?ééﬁﬁﬁﬁlﬂf(ﬁﬁﬁn?ﬁﬁ9¥¥)h%ravﬁ4@e@h%*cérr|er
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i gs was connected per.na wi t e. body_ of, car under the
Bt on of PRAETAAA BRETOIEd VI CFE TG GrC HEAL S T cere AR rps o
| ayer 7 cosptefiaky bover slsgistlvatre ddd iathisttammingtasped Big. 05. carri er
film8 shown in Fig. 2, and at |east partly covers casting conmpound 10.

Si nce heat -sealing Iayer 71is stanped jointly with carrier film38, and
adhesive layer 7 :



-7~ overlaps casting conpound 10 in the edge areas, the total available
adhesi ve .surface is always utilized for attaching carrier element 11 wth
card- body 1 i ndependently of toler- ances in the production of recess 3.
This results in an ac- cordingly strong.gnd |asting bond between carrier

el ement 11 and card 1. The overl appi ng casting conpound 10 by adhe- sive
| ayer 7 al so causes step edge 6 in recess 3 to be cov- ered by heat-sealing
| ayer 7. This virtually prevents edge 6 from bei ng enbossed through onto
back 4 of the card under the necessaryjagtjon of heat and pressure when
carrier ele- nment 11 is being incorporated into card 1. This buffer or
protective function is also perfornmed by adhesive layer 7 with respect to

edges 6 under corrgspesdi earmehaabﬁ@lrllsqa@s AWdry ddey daidy dseadssard
1. Finally, this overlag al so ﬁause% castlzg% ﬁﬁ%?o nd 10 to be connected
with card Pod§3chi 8 SARESPYe I §PER 7 L SWHCIPS 1GRGORRE $%e Dveral |

bond of casubetreteneaviig wi threar didedyikh a plurdlhen ng kSritmadhesi ve
| ayer 7 in_the area of i prevent.s canrd el.e fr.om bei ng
connect ed WY ERE BOE Q SQ_? E? a%ﬁ PEPZ S etathe g ik o MO

tomo he aréa o cagflng conpound
10, and causdsléesboheaternibelsr ameniconegdt@d elidth \tdley contact sur-

faces via electric conductors, whereby at least the IC mod-
ule is surrounded by a casting compound, and the second side
of the carrier element is connected with the card bedy with
the aid of a thermally activated adhesive layer, character-—
ized in that the thermally activated adhesive layer is pro-
vided with an opening which is dimensioned and positioned
relative to the carrier element in such a way that~it partly

covers the casting compound at least in the edge areas.

2. The data carrier of claim 1, characterized in that
the casting compound has the form of a drop, and the opening
in the adhesive layer is positioned centrally with respect

to the geometry of the drop.

3. The data carrier of claim 1, characterized in that
the thickness of the carrier element in the area of the
casting compound is smaller than the depth of the recess so
that a cavity remains between the casting compound and the

bottom of the recess.

4, A data carrier . comprising a card body with a recess
in which a carrier element is disposed which comprises a
substrate ha#ing a first side with a plurality of contact
surfaces and a second side opposite the first with an IC
module whose terminals are connected with the contact sur-
faces via electric conductors, whereby st least the IC mod-

ule iIs surrcunded by a casting compound, and the second side
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thin back walling 4 of the card during incorporation of carrier elenent 11.
This avoi.ds distortions or deformations of thin back wall 4 of card 1. -
OQpenitng 19 in adhesive layer- 7 also causes a cavity to remain in the area
of blind hole 2 bel ow casting conpound i8¢, -which gives carrier elenment 11 a
certain freedomof novenent. This has a relieving effect on I C nodule 5
during bending stresses on card 1. This cavity also permts a certain range
of tolerance to be allowed with respect to the thickness of casting
conmpound b@. the cartiéh ekbémemncestooimngstedawibhd4tha metrlbodobder wirtdduci ng

the inventiye daf aoé:aa(r&rférﬁzgﬁf‘i Q?X‘épftgépéékgggvSOigxeé‘a character-

- 8- shows “carrier: fi _unreeled fromaro an endl'ess ~ form
with | C miggidesimuurtie® ttryEbn bhder#eensehebdeant kha ceaddingg codsin 10.

Heat - seal E@Qn@a%dﬂtr@%fté&ﬁl%ﬁa{t‘é efecdafd iRaWthb BRBLmagaki ngdsayer 7
| ocated thereon 1's

vated adhesive layer has, alongside an opening in the area

of the casting compound, at least one channel leading from

the opening, and thus from the cavity, to the edge of the

carrier element.

5. A carrier elemént for an IC module comprising a
substrate with a first side with a plurality of contact
surfaces and a second side opposite the first with an IC
module whose terminals are connected with the contact sur-
faces wvia electric conduétors, whereby at least the IC mod -
ule is surrounded by a casting compound, and the second side
of the carrier element has a thermally activated adhesive
layer, characterized in that the adhesive layer has exactly
the dimensions of the substrate and is provided with an
opening which is dimensioned and positioned relative to the
casting compound in such a way that it partly covers the

latter at least in the edge areas.

6. A carrier element for an IC module comprising a
substrate with a first side with a plurality of contact
surfaces and a second side opposite the first with an IC
module whose terminals are connected with the contact sur-
faces via electric conductors, whereby at least the IC mod-
ule is surrounded by a casting compound, and the second side
of the carrier element has a thermally activated adhesive
layer, characterized in that the adhesive layer has, along-
side an openrning in the area of the casting compound, at
least one channel extsnding from the opening to the edge of

the substrate.
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w se present in an endless formand is |ikew se unreel ed fromroll 21.
Openj ngs. 19 are stanped out of heat-sealing band 17 at regular intervals
wi thra correspondi ng stanping die 22. Heat-sealing band 17 provided with
openi'ngs 19 is brought together with carrier film8 in an accurate fit for
further processing by neans of corresﬁbhﬁ%ﬁg gui de rolls 23, whereby

st anped openings 19 in heat-sealing band 17 can be utilized for phased
transport. Casting conpounds 10 provided on carrier film8 in accordance

with the arrangement of .the | C mdul e are a Ieast I r by
heat - seal i ng ba(r731d me&l’t% fp05| |c§4rﬁcfllgn, Feat>%talq |ng rt ﬁ/ &jﬂia%qbex

connect ed weghatadr cér cuiltmw@ iaiders tivecadtotd o of ¢ﬁ%n1&nuﬁxﬂmgBUreonrth'
the aid of ,a.peat;5¢al kAQ @a%g%oﬁe&qa% AeAssel 10 UL, Hafifledl 59 b

used for thrs pur pose, work in par- operation in the same phase.
The | ami nareagsnpii i ﬁ@eéawarhléir afq‘qlmeet%oﬁd%mns%awfﬁf baFRRIFC Bkl ped

wound ont 0@ Egglfgquwgh@wﬁkﬂyyasgﬂygg .keepi ng. However, the |lam nate can
al so be supplied directly to the follow ng nethod steps. Fig. 4b

shows a stanping die 26 for stanmping carrier elenments 11 out of the
| ami nat e t oget her swbbh yhieat aserldtrgdaayierg band 0f es rierfm féof neBdDéss
heat-sealing band i S rennved(?efore t he stangépg

process and ﬁﬁﬁﬁaloﬁPEDrélPn§5aW3§#Herl%ﬁeﬁﬁr? PP Urtfer S W

heat - seal i njjekayerve¥.can al so be held by stanping dle 26 and i ncor porat ed
into card body 1 provided with a two-step recess 3. The grid rengining

after carrier elenents 11 and heat-sealing layers 7 are stanped out is
wound onto roll ~2%upplying a carrier film with integrated circuits in

the form of endless material, whereby at least the circuits

are each surrounded by a casting compound,

- stamping openings in the heat-sealing band,

- bringing together the heat-sealing band and carrier
film with-proper positioning in such a way that the adhesive
laver covers the casting compound at least in the edge
areas,

— connecting the adhesive layer with the carrier f£ilm,

- removing the carrier layer from the heat-sealing

band,

- stamping a carrier element out of the compound con-
sisting of the carrier film/adhesive layer and inserting it
into a recess in the data carrier,

- connecting the carrier element with the card body in

the recess under the action of heat and pressure.
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Fi.g. 4c . shows die 28 for connecting carrier element 11 with card 1 by neans
of heat-sealing |layer 7. The back of card 1 can be cooled with the aid of
an appropriate cooling die 29. This has the advantage that the bonding can
take -pl ace at relatively high tenperatyrﬁg whi ch guarantee a fast and good
bond, wi thout back 4 of the card being subjected to a high tenperature
particularly in the thin bottomarea of the blind hole. ~To further

i nprove the flatness of "data carrier 1 in the area of carrier elenent 11

and the surface guahid ydehdditd NLik figt] OTLALES AL BLEAIHOLE,. chi has

proven advan- t ageous f_OI‘ a_ta carrier l_tO € CO0O0l ed unaer pressure In a
| ast unit wtdnree ewhPIISUIn die e shge dpand3ere utilizpd £Re

enbodi ment g, despidPecbgi i NV Réer 0pes 181 BahReahgataseakirngiband is
stanped in a circular shape.. O her :
with proper positioning.

9. The method of claim 7, characterized in that the
back of the card opposite the carrier element'is cooled

during the thermal activation of the heat-sealing layer.

10. The method of claim 7, characterized in that the
data carrier, after incorporation of the carrier element, is
guided into a further unit in which the card is cooled under

pressure at least in the area of the carrier element.

11. A method for producing a carrier film with inte-
grated circuits in connection with a thermally activated

adhesive layer, characterized by the following method steps:

~ supplying a heat-sealing band in the form of endless
material comprising an adhesive layer and at least one car-

rier laver,

- suppl?ihg a carrier film with integrated circuits in
the form of endless material, whereby at least the circuits

are surrounded by a casting compound,
- stamping openings in the heat-sealing band,

-~ bringing together the heat-sealing band and carrierx
£ilm with proper positioning in such a way that the adhesive
layer covers the casting compound at least in the edge

areas.
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contours are possible in accordance wth the selection of the stanping die.
Flg 5 shows a heat-sealing band 17 fromwhich el enents 31 are stanped
along the broken |lines as described above. In each elenent 31 a circul ar
openmiing 33 is stanped with a channel 32_Leading fromopening 33 to the
stanped edge of elenent 31 indicated by1 roken |lines. Channel 32 avoids-a
hernetic seal of the cavity remaining in blind hole 2 in card 1. This
channel 32 conpensates an overpressure possibly comng about in this cavity
under the action of heat, which could be a |load for the card and nodul e.
Channel 32 can be dinensioned in accordance with the thickness of the

adhesive filmin such a way that an opening still exists in the fin- ished
card to connect the cavity with the gp¥iraerent of the card. -

- 10- In the case of cards with thin walls in the bottom area

The present invention relates to a data carrier having
an integrated circuit, and describes a method for producing
data carriers. The data carrier has the form of a card in
which an accordingly formed two—-step recess is provided for
incorporation of the carrier element. The carrier element
comprises a substrate on which the integrated circuit is
disposed. To be protected from mechanical loads at least the
integrated circuit is surrounded by a castiﬁg'compound, for
example a casting resin. The carrier element is connected
with the card body by means of a thermally activated adhe-
sive layer under the action Bf heat and pressure. The adhe-
sive layer is provided with an opening dimensioned in such a
way that the casting compound is at least partly covered in
its edge area by the adhesive layer when the carrier element

is bonded to the card body.
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whi'ch can be subjected to relatively high or |ow tenpera- tures due to
their field of application, a deformation of the card material in the area
of the cavity is avoided if a pressure conpensation can cone about via
channel 32. This function pronoting the lasting stability of the card can
be obtained by a slightly nodified stanping as in Fig. 5.

d ai ns 1. A data carrier conprising a card body with a recess in
which a carrier elenment is disposed which conprises a substrate having a
first side with a plurality t surfaces agd a second side opposite
the first with an 1 C nodul e m nal s are nnected with the contact
sur- faces via electric con whereby at lfeast the IC nod- ule is
surrounded by a cas ide of the carrier

el enent i s conneAt € id & a thermally

activat ed adhesi;e l

Y

Fig. 1
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ized in that the thermally activated adhesive layer is pro- vided with an
openhng which i s difrensi oned and positioned relative to the carrier el enent
in sudch a way that it partly covers the casting conpound at |east in the
edge*ar eas. 2.. The data carrier of claim1l, characterized in that
the casting conpound has the formof a drop, and the opening in the _
adhesive |layer is positioned centrally with respect to the geonetry of the’

dr op. 3. The data c rier of claiml, characterized in that the

thi ckness of theg c nenQ3|n the area of {he ¢ ound is
smal | er than tHe A t he Fecess soKkhat Vi tf i ns bet ween t he
casting conpoundiand t e bot omof th r : A data carrier
conprising a ca a recess/in a_carr Ienent(ls di sposed

___________ 2 of cont act

surfaces and a second side OQQOS|te the AsY mﬁth modul e whose

termnals are coﬁhect¢d1&ﬁ é conta /V/ - faces ectric .

conduct ors, wher eby J’r/ /,/: ul e\is surr d yzaa casting
d s

conpound, and th 23

< %&/ | g ~ Fig. 4a
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Fig. &4 b

Fig. &4c
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-12-  of the carrier element is connected with the card body with the aid
of* a.thgrmally activated adhesive |ayer, character- i'zed in that a cavity
is present bet ween the casting com pound and the bottom of the recess, and
thesthermally acti- vated adhesive |ayer has, alongside an opening in the
area-of the casting conmpound, at |east one channel |eading fromthe
opening, and thus fromthe cavity, to the edge of the carrier elenent.

5. Acarrier elenent for an I C nodul e conprising a substrate with a first
side with a plurality of contact surfaces and a second-side opposite the
first wwth an | C nodul e whose termnals are connected with the contact sur-
faces via electric conductors, whereby at least the I1C nod- ule is
surrounded by a casting conpound, and the second side of the carrier

el enent has a thermally activated adhesive | ayer, characterized in that the
adhesive | ayer has exactly the dinensions of the substrate and is provided
wi th an openi ng which is dinensioned and positioned relative to the casting
conmpound in such a way that it %Frtly %%verg the latter %5 | east in the

1/ / /
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Fig. 5
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6. “A carrier elenent for an IC nodul e conprising a substrate with a first
sideswith a plurality of contact surfaces and a second side opposite the
first with an I C nodul e whose terminals are connected with the contact sur-
faces via electric conductors, whereby at least the IC nod- ule is
surrounded by a casting conpound, and-heg second side of the carrier

el emrent has a thermally activated adhesive |ayer, characterized in that the
adhesive | ayer has, along- side an opening in the area of the casting

Cﬁﬁpougd ahﬂl%aStA Daen ChARE HANGNEH Tetédrarted |Uﬂr0.|ilﬂ:ﬂl ng to the edge of
t he substT at-e- 7. A

met hod for producing a data carrier havi ng an in- tegrated circuit which is
| ocated on a carrier elenent con- nected with the card body in a recess
inthe data carrier by neans of a therARA4%5A%cti vat ed adhesive | ayer,
charact'eri zed by the followi ng nethod steps:

The present invention relates to a data carrier having
an integrated circuit, and describes a method for producing
data carriers. The data carrier has the form of a csard in
which an accordingly formed two-step recess is provided for
incorporation of the carrier slement. The carrier element
comprises a substrate on which the integrated circuit is
disposed. To be protected from mechanical loads at least che
integrated circuit is surrounded by a casting compound, for
example a casting resin. The carrier element is connected
with the card body by means of a thermally activated adhe-
sive layer under the action 6f heat and pressure. The adhe-
sive layer is provided with an opening dimensioned in such a
way that the casting compound is at least partly covered in
its edge area by thzs adhesive layer when the carrier element

1is bonded to the card body.
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- guppl ying a heat-sealing band in the formof endl ess material conprising
an. adhesi ve |l ayer and at | east one car- rier | ayer, < supplying a
carrier filmwth integrated circuits in the formof endl ess material,
whereby at |east the circuits are each surrounded by a casting conmpound,

- stanping openings in the heat-sealing band, : - bringing together

t he heat-sealing band and carrier filmw th proper positioni"ng in such a
way that the adhesive |ayer covers thelcasting conpound at |east i.n the

edge areas, - connecting the “adhesive layer with the carrier film
- removing the carrier |ayer from t hH heat - seal i n§ band, - stanping
a carrier elenent out of thelconpo nd con- SISt;ﬂb of the carrier
film adhesive | ayer and |nsezt|ng it into arec¢gss in the data carrier,
: A /.‘ /Y A
I | |
I A Y
A J

Fig. 1
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- connecti ng the carrier elenment wth the card body in the recess under the
acti qonr of heat and pressure. S, - 14 -

8. The method of claim7, characterized in that the stanped openings in the
adhesi've band are utilized for bringing together the heat-sealing band and

carrier filmwth proper positioning. 9. The nethod of claim?7,
characterized in that the back of the2card opposite the carrier elenent is
cool ed during the thermal activati™on of thé heat-sealing | ayer. 10.
The met hod of cl g cha@cterjzed in that the data carri ery, after
I ncorporation o i er el nt, i® guide nt gyt fher unit in
whi ch the card |i d undey pressurg at | eds inrea of the carrier
el enent . / (
22
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11" A'nmethod for proddcing acarrier filmwith inte- grated circuits in
connection with a thermally activated adhesive | ayer, characterized by the
foll ow ng nethod steps: - supplying a heat-sealing band in the form
of endl ess-material conprising an adhesive |ayer and at | east one car- rier
| ayer, - supplying a carrier filmwth integrated circuits in the
formof endless material, whereby at least the circuits are surrounded by a
casting conpound, - stanpi ng openings in the heat-sealing. band,

- bringing together the heat-sealing band and carrier filmwth proper
positioning in such a way that the adhesive |ayer covers the casting
conpound at |east in the edge areas. ~—
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