A MODULE HAVI NG | NTEGRATED Cl RCUI TS The present invention rel at e$t31%% dat a
carrier having at |east one. | C nodul.e . for .processing electrical si §al s,
the | C nodul e bei ng.di sposed on a substrate which is snmall conpared to the
area of the data carrier, connected via |leads with'contact elenents al so
-provi ded on the substrate which all ow for communication of the IC modul e
with corre- sponding nmachi nes, and disposed in a recess in a central card

| ayer. A data carrier of t he ‘abovementioned kind is disclosed for exanpl e
in DE-OS 33 38 597. In the known data carrier the substrate bearing the IC
nodul e, the I@@ﬂlfﬁ“d'phﬁ ﬁ@ﬂ act. surfaces is lamnated into a multilayer

i denti ficatifon ca Usig* -and..pressure in such a way that the IC
nodul e is | L fthe |nte ior of the card while the contact surfaces
are flush with the sur- tace~of theABBACTThe structural shape used for the.
integrated circuit in DE-OS 33 38 597 is a so-called mcropack. The
substrate is generally nmade of a material (e.g. polyimde) which does not

bond wi th conventi onal teri a e or melt adhesive
filmis therefore used tg“’f‘?ﬂ%ﬁé@tmﬁgﬂﬁo &RSEIT\é

The invention relates to a data carrier having an integrated circuit and to a method for
making the same. During production a carrier element equipped with an integrated
cicuit and contact surfaces is inserted in a recess in the data carrier blank. To be
fixed in the recess the carrier element is underlaid with a melt adhesive film. To
protect the integrated circuit from mechanical stresses a film strip made of material
with high elastic deformability is additionally provided between the circuit and meit

adhesive film.
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vari ous §ynthetic materials using heat and pressure. Although the nelt
adhesive filmnentioned i'n DE-OS 33 38 597, being a resilient soft layer in
the formof a buffer zone, does tend to protect the circuit, it has turned
out in practice that this protective effect does not neet the desired
requirements especially in the case of inte--grated circuits with |arger

di mensi ons which, due to their dinensions, are exposed to stronger bendi ng

forces during use of the cadr HODWECHAVINGOINTEGRATED ETRchrE'at the melt adhe-
sive filmnust be relatively thin, which necessarlﬁy re- stricts the

protective effect as a buffer,  zone. If the filmis thicker, nelt adhesive
material is inevifid Bresaieddyeniion. xelatafydoare48tsr CRRELSEHBAVARE when

the card | ayp St HAAPRFRAG RECIHRIced S @1 Lt 180N\ 8egnglist he card
2ddi 11 onal - HEDOE B TRE Y AR e Tha tiatenabich 5l Apdl
t heref ore opidnipaatst Sto Ahd Qs e WO dath Jastien, eohaebteal vige total
surface of tf&%&%”ﬁ%éﬁ“é%&%&ct elements also provided on the substrate B
which allow for communication of the IC module with corre-
sponding machines, and disposed in a recess in a central
card layer. | ' :
. A data carrier of the abovementioned kind is disclosed
for example in DE-OS 33 38 597. |
In Ehe'known data carrier the substrate bearing the IC
module, the leads and the contact surfaces ié.laminated into
a multilayer identification card ﬁsing'heat_and pressure in
such a way that the IC module is ipcated in the interior of
the card while the contact surfaces are flush with the sur-
face of the card. .
The structural shape used for the integrated circuit in
DE-OS 33 38 597 is a so-called micropack. The substrate is
. generally made of a material (e.g. polyimide) which does not
'bond with conventional card materials. A melt adhesive or -
melt adhesive'film is therefore used to intercomnect the
various'synthetic materials using heat and pressure.
Although the melt adhesive film mentioned in DE-0S
33 38 597, being-a'resilient soft layer in the form of é
buffer zone, does tend to protect the circuit, it has turned
out in practice that this protective effect does not meet
the desired requirements especially in the case of inte-
grated circuits with larger dimensions which, due to their
dimensions, are exposed to stfonger bending forcés during
‘use of the card. One reason for this is that the melt adhe-
sive film must be relatively thin, which nécessarily re—.
stricts the protective effect as a buffer zone. If the film
is thicker, melt adhesive material is inevitably squeezed
_ out at the edge areas of the_substrate when the card layers
"are being pressed together, reaches the surface of the card
and impairs the appearance of the card unless it'is removed



prevent ‘adhesive materi al being squeezed out of the open places of the edge
area of the substraté. However, this | eaves no scope for optimzing the
melt adhesive filmas a protective buffer zone, using reasonable technical
effort. The invention is therefore based on the problem of proposing a data
carrier with an integrated circuit not im- volving any additional technical

effort, whergin even.ci.w- quits.of |arger di i a L.t.hs the
nmechani cal s_]trfeagg - 'l%lt?é}qﬁynl?s .OdHﬁqzs&b‘r (;‘ﬂ}emisc?%%s\%eg’ fm'/:h? h;en%;l (eli'a dr es
stated i.n-t Hesiaien fidllai nis [theargficafee ropdd redestlisce s ¢o eheuirey goodoad-he
various | ay . . [ 14h E!g§g% Ik dul e
are pressed%{%sgleqq{]équ‘ ﬂ"gélrﬁ‘bscﬁ:ga%tﬁ{z’ien préelsgsure. ?f:u grsg?’g#gégﬁ %ﬁ?he I C

nmodul e, the pwexkentaedihdsd veo madsrial fhaday isgquadzadiont oft the opemate in
such a way,t

such a vay. (haloddod GBUAG |ordl Y030k iHEEINE, HAveR ! ket € (he

es are |located on the sur, thereof. In qr- der to bond the
substrat e wileaves natsqaps £anr apliniging fhe aelty adhesiyenddile as Bm i s

used. In addhtddtdivd IBRSHd Rzdrie PR & s chARRA alchind TE Rif fopitieen
the sub- strate a’FI?e tihrxevenr?tlzifoi? dfse Sil_ﬁ/eerczflorrg t;saaslécii Sc;[r{ I&eb%r%%lae%?ro%x_ i
proposihg a data carrier with an integrated circuit not in- .
volving any additional technical effort, wherein even cir-.
cuits of larger dimensions can withstand the mechanical
stresses in daily use. o
_ " This problém is solved by the features stated in the
 main claim. _ | '

In a preferred embodiment of the invention the various
layers of a data carrier and the substrate bearing the IC
module aré pressed together using heat and pressure. The

- substrate bearing the IC module, the leads and the contact
surfaces is embedded in the laminate in such a way that the
IC module is disposed within the data carrier while the
contact surfaces are located on the surface thereof. In or-

_der to bond the substrate with the materials of the data.

' carrier, a melt adhesive film is used. In addition a film
strip is provided as a separate element between the sub-
strate and the melt adhesive film, said strip being approx-
imately as wide and at least as long as the IC module and
being made of a material having higher deformability than
the surrounding matefiéls of the data carrier.

" The use of this film strip makes it possible'to provide
an effective buffer zorne for ciréuits with larger dimensions
as well without having to adapt the thickness of the melt
adhesive film to the size of the module. The melt adhesive
film and the film strip'forming the'p;otective'buffer zone
can be optimized in their respective‘ﬁuhctions independently
of each other. Whereas the meélt adhesive film is selected so
as to assure good adhesion of the elements to be connected
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imately as wide and at. | east as long as the I C nodul e and bei ng nade of a
mat eri al havi ng higher deformability than the surrounding materials of the
data carrier. The use of this filmstrip kes it possible to provide an
effective buffer zone for circuits with | & ger dinensions as well w thout
having to adapt the thickness of the nelt adhesive filmto the size of the

b fer zone i B Aty AOiee {96 Dfhst Sl R Sl Rt Rl RBRCERENY o

each ot her. pM¥acemsin Hthersdgendires \af fthensubstatatet,edheo fidm etadpyr e .good

adhesi on of I ct - ; . cadhesive
mat eri al bei%%f%iuﬁgz%;ﬁéu% ?%’peﬁl%%%?ﬁg&ltﬁdeégggtgr ggit'g}‘tg%ﬁgs
substrate, tardfphysinal propsrtiies sspasitkto grotwat eyen Jerge: I med-in
its dinensiqgﬁ? st ge [ fdL£ct even |arge | C nod-
ules effective s;mt_fdfr om m@g}%ﬁ@&%@%&%ﬁ%ﬁ these advantages the use

of the film striPerpkteidthess adrantagepiiteivas ofaddie fddm strip doeshe
i nte- not'involve any appreciable additional effort. The inte-
grated circuits suitable for incorpbration_in identification
- cards are genefally supplied by the semiconductor producer
already mounted on film strips. The incorporatidﬁ in iden--
tification cards of substrates appropriately punched out of
the f£ilm strips, as described in DE-0S 33 38 597, necessi-
tates, as mentioned, an adhesive layer, for example a melt
adhesive film. The substrate and melt adhesive film are
preferably combined pfior to the card production, the sub-
strate and melt adhesive film each being wound off its own
roll and brought together and bonded using heat and préssure
in a roll laminating device for example. It requires no ad-
ditional effort in terns of process technology to dispose an
additional film strip on the IC module since this strip,
also wound off a roll, can be applied to the substrate film
 bearing the inteérated module simultaneously with the melt
. adhesive film. The additional film strip is enclosed between
the substrate and melt adhesive film. The additional mate-
rial used per substrate or data carrier is also negligible
in view of the total costs of a data carrier. B
According to a further embodiment of the invention the
film strip is made of a material that not only has high
elastic defo;mability but also has a lower softening tem-
perature than the materials of the data carrier and fur-
thermore does not bond during the laminatihg process with
the materials (such as melt adhesive film, substrate f£ilm
and also Ié'modulé) in the éurroundings.-since the film
strip is thus piasticéliy'deformabie qnd does not bond with
the surrounding naterials during lamination, the IC module
and leads can be embedded free from tension, on the one
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grated circuits suitable for incorporation in identification cards are
general ly supplied by the sem conductor producer already nounted on film
strips. The incorporation in iden- tification cards of substrates
appropriately punched out of the filn13tr4ps: as described in DE-OS 33 38
597, necessi- tates, as nentioned, an adhesive |layer, for exanple a nelt

adheS|ve film The substrate and nelt adhesj ve fi,Jl m,are preferably conbi ned -
prior to thd3fd FPIRYS Within cemtain kinits, dnside 55‘@«3&1%’@ Yenidach

bei ng wound Hd cllalt'@a QYeir ¥ DéF ?éldchﬁﬁ&\l?t? démtn{!-ﬂ d&&dn@om@@q i ‘heheat and
pressure in ro evic exan . S ad:

R T ona of 1oyiss harid | Do by Shdding |t S eEsen CHerd DY, dhe dsira
filmstrip oforteetidn nbhutite Slimfnzﬂf&s % trid tar ial1s Grawdud tgﬂ‘el‘ &bd\ninien-can be
applied to the substrate film/¥_ he e i ule.
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total costs, a carrier ng to. a rther e
i nvention trmffscbm sembpdmenwsmtharerﬁemn@e tichdhendtigwres han rwrgh:h'
elastic deformabigidy PULnGSO all 2fadnt APBEa £ CUYP R the front,

Fig. 2 shows a cross-sectional view of the 1dent1flca—
tion card of Fig. 1 prior to lamination,

Fig. 3 shows a cross-sectional v1ew of the 1dent1flca—
tion card of Fig. 1 after lamination,

Fig. 4 shows an apparatus for making a carrier element
having film strips, . '

-Fig. 5 shows a cross-éectiohal view of the apparatus of
Fig. 4 along iine A-B, _

Fig. 6 shows the_cafrier elements made in the apparatus
of Fig. 4 from the front,

Fig. 7 shows a further embodiment of a carrier element
made in the apparatus of Fig. 4, '

Fig. 8 shows an identification card and a carrier ele-
ment before the individual ‘elements are joined together,.

Figs. 9 and 10 show an embodiment of a carrier element
from the front and in cross section, and

Figs. 11 and 12 show a further embodiment of a carrier
elemént from the front and in cross section.

Fig. 1 shows identification card 1 having'IC module 3
embedded in the card core, said module being eléctrically
connected via leads with outer contact surfaces 2 located on
the card surface. In a preferred embodiment the card con-
sists of three layers (see Figs. 2 and 3), card cover layer
13 with opening 16 for IC module .3 and two cover films 14,
15, cover film 14 hav1ng two recesses‘7 and 8. The recesses'
are dimensioned so that each one can take up a group con-
sisting of four contact surfaces in the embodiment shown.
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perature than the materials of the data carrier and fur- thernore does not
bond during the | am nating process with * the materials (such as nelt
adhesive film substrate filmand also |IC nodule) in the surroundings.
Since the filmstrip is thus plasticaklysdeformabl e and does not bond with
t he surrounding materials during Ianination the 1 C nodul e and | eads can be

enmbedded free,fromtensi t he W thi,n_certain

limts insi I 1Ta h r r "y de during
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Fig. 1. show&  &h 1 dént’ on card rom the front
cross- sect i ends wifedexds HePIMMJMﬁh@aIQCQSSFl and1igr heddt an

lani nation, ¢pe window only by the attachment of the leads with the
correspondlng terminals of the module. This way of attachlng_
or positioning semiconductor e;ements with leads etched out .
of a conductive coating of the substrate has been known for
some time and prOVEd its usefulness in'practice (see also
Siemens-Bauteile-Report 16 (1978), no. 2, pp. 40-44).

' To allow the carrier element to be fixed in the card
_structure, said element is underlaid with melt adhesive film
6. This melt adhesive film serves to combine substrate 10,
which is made of polyimide, for example, with the material
.of the identification card (for example PVC) so that these
layers bond when pressed together using heat and pressure.

According to the iﬁvention film strip 5 is provided
between melt adhesive film 6 and IC module 3, said strip
having at least the dimensions of the IC module and covering

- its bottom area. The film strip is made of a material having
high elastic deformability, so that the IC module and leads
move within certain limits inside the card laminate when the -
card is strongly deformed and evade the stresses caused by
the deformation in the card laminate. The material of the
£film strip preferably has not only high elastic deformabil-
ity but also a low softening point compared to the card ma-
terials used. This makes the material plastically deformable
during lamination, allowing for the IC module and leads to
be embedded free from tension. It has also been shown that
.the protective effect can be further improved by selecting a
material, e.q;'pplyéthyléné, which not only has a low modu-
lus of elasticity compared to e.g. PVC, E (PE) = 200 -

300 N/mm?, E (PVC) = 3000 N/mm®, and a lower softening
point, but also does not bond during the laminating process
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Fig. 3 shows a cross-sectional view of the identifica- tion card of Fig. 1
after lamnation, Fig. 4 shows an apparatus for nmaking a carrier elenent
having filmstrips, Fig. 5 shows a cross-gectional view of the apparatus of
Fig. 4 along line A-B, Fig. 6 shows the carrier elenments nmade in the
apparatus of Fig.. 4 fromthe front, Fig. 7 shows a further enbodi ment of a
carrier elenent -made in.the apparatus of Fig.. 4, Fi 8 shows_an

i denti fi cat Wdithe dhe &WG@ER&%ﬁwhﬂ'ﬁgﬁesuﬁﬁﬁpnﬁéﬂﬂﬁe gﬁﬁhlﬁﬁlvﬁaGanEFenents
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rom e ron an I-n CrosSs Ssectl! on an | sNnNE Qd ur er
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shows i dent lédnfaﬁ]JyOIau‘e’:lrﬂi: kHR Hov@big il u:lfet&eelfﬁmﬁldsﬂrn.p tihehdar ¢heor e,
a0 IO el oSl Sl nGRRSRL B Mo RaH s DRGSR,
con- sists of ttnmheIaﬂ#untdgHbHSHamhedalm@dt&bhndqué deseribadecah3bei t h
opening 16 fea1£%43“¥iéhéﬂé”kkf‘Mbﬁ%@@?&ﬂfé gﬁdl@lonal effort if the
carrier element is already equipped w1th a fllm strlp-before.
belng embedded in an 1dent1flcatlon card.
A corresponding apparatus for making such carrier ele-
ments is shown in Fig. 4. The apparatus shown schematlcally

‘here essentially comprises a so-called roll laminating de-
vice consisting of heating roll 26 and pressure roll 27, as
well as.a driving device consisting of drive roll 29 con-
neqted to motor 34, and mating roll 31. The motor rotates
drive roll 29 in the direction of arrow 28. The film strips
to be connected are wound off supply rolls 20, 22, .23 and
onto storage roll 21 after passing through the roll lami-
nating and driving device. These elements and others ex-
plained below are all attached to mounting plate 35.

The raw product for making carrier elements is sub-

- strate £ilm 10 on which IC modulas 3 are mounted at regular
intervals by the so-called TAB technique (tape automated
bonding). Film 10 equipped with IC modules 3 is wound on
roll 20 in the usual way. Melt adhesive f£ilm 6 is directed
from supply roll 23 via deflection roll 25 together with
substrate film 10 between heating and pressure rolls 26, 27..
Between heating roll 26 and pressure roll 27, melt adhesive
film 6 is bonded with substrate film 10 under the action of
heat and pressure. As Fig. 5 shows in a cross-sectional
view, heating roil 26 is provided with a réCess‘36 running
'arouﬁd the niddle therepf, so that when substrate film 10
equipped with IC modules 3 passes through thg'mddules are

~ free from mechanical and thermal stresses. Melt adhesive
film 6 is combined with substrate film 10 along the edge
areas extending’in’the direction of transport. Film strip 5



15, cover film 14 having two recesses 7 and 8. The recesses are

di nensi oned so that each one can take up a group con- sisting of four
contact surfaces in the enbodi mrent shown. -5- Bottom cover film 15 seals
off the identification card on the back/ Between core |ayer 13 and cover

| ayer 14 there is the so-called carrier elenment consisting of |IC nodule 3,

| eads -4, contact surfaces 2 and carrier substrate 10. I1C nodule 3 is
connect ed iembedided accardinpha sthe dmvientionhbetgsnothes 38 medW&: r udi ng -

nto the ! oafP e hdifedtvd Af1d ¥ 1 WRRMNCOBeE Blipb Sblachi@naol the
| eads with the *. corresponding. term_nals of &g way, of
at t achi ng. Q#rﬁﬁﬁﬁq|Y#ﬁré%§%ﬁﬁﬁk9ﬂhkﬂk% Zﬂ éﬁbﬁp§ ﬂFFﬁ Pga S IN%ut of a

conduct i ve afthdeiny *HELS URtwede WAk I%@'{ésii%wﬂﬁr 6Samd ‘Substaatepr oved
|2tspgsef4(t;l_ nessmllgoglr%Cﬁéi%eqago@Sl erreq:s Baut ltg‘ea"?‘l%(r)]rt 1%&&#3‘7%) no.
structure, ms&:ﬂw&u 5stmdw | il odddh mlﬁhea@beirt\ienf idebefirnifidds byel t
adhes| ve fl ] m Sfrrx%/xegdégtfgn Yy QcﬁUbStﬁpac}uel'ldl arrangement of melt- adhe-~ _
sive film 6 and substrate f£ilm 10. After- meltihg,” the film - = -
lamlnate runs through drive and nating rolls 29, 31. Here,
the melt adhesive film is again pressed onto the substrate
film with s1multaneous_coollng and thereby finally fixed.
The finished laminate is finally'woﬁnd onto storage roll 21.
The end product is shown from the front in Fig. 6. The
figure shows substrate filﬁ 10 with contact surfaces 2 on
its surface, and leads 4 which lead to IC mpdule 3 located
in a recess. Along a side edge substrate film 10 is provided
with perforations 12 which may also be used in the apparatus
described above to transport substrate film 10 accurately
during the various ﬁrocessing steps. Fig. 6 shows the di-~
mensions and positioh of film strip 5 embedded between melt
adhesive film 6 and .substrate film 10. Film strip 5 is ap-
prdximately as wide as the IC module but covers the entire
length ef'substrate film 10. Leads 4 extending into recess
11 to IC module 3 are preferably directed so as to be also
located on passing film strip 5 and thus protected.
As shown, film strip 5 protecting IC module 3 and leads
4 can be placed between melt adhesive film 6 and substrate
film 10 without'any additional process technology effort.
In the identification card shown in Figs. 1 and 3 the
various card- layers are bonded together by heat and pres-
sure. During'thellaminating process the substrate is embed-
ded with all components in the card laminate in such a way
' that the IC module is located approximately in the middle of
the card laminate while the contact surfaces are flush with
- the card surface. Web 17 made of the material of cover film
14 and externding between the contact areas ensures, amoﬁé



which is made of polyinide, for exanple, with the material of the

i dentification card (f or exanple PVC) so that these | ayers bond when
pressed ‘toget her using heat and pressure. According to the invention film
strip 5 is provided * between nelt adhegive film6 and IC nodule 3, said
strip having at |east the dinmensions of the |IC nodule and covering its
bottomarea. The filmstrip is made of a material having high elastic

def or mabi | |qt}1e:s¢rt1hws,t HehatC thed JI@ modtiledds pressed tinte deaess U6 nits
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[err] and andduiks aofﬂmmmepmnére bute &mawsuztﬂadmchmmotgaﬂéw if -
lan]nat'ng'éﬁémga-called micropack form is to be retained. A further
embodiment of the invention therefore consists in prov1d1ng
film strip 32 in the middle of substrate 10, as shown in
Figs. 7 and 8. This film strip can also be prdvided on the-
substrate using the apparatus shown in Fig. 4 in a.simple
manner-similar to that desCribed above. Eor this ﬁurpose one
need only provide further supply roll 33 (shown by dotted
lines in Fig. 4) from which appropriate film strip 32 is’
wound and directed between heating and pressure rolls 26,
27. To allow for film strip 32 to be attached to substrate
film 10 said strip can be provided with adhesive 1ayer 30.
Film strip 32 is preferably adapted to the particular card
material, being made for example of PVC which is dyed or
:.prlnted 1n accordance with the particular card design. _
To allow for the latter substrate to be incorporated 1n
an identification card, finished card 37 is provided with
recess 38 adapted to the dimensions of the substrate (Fig.
8). The substrate is connected with card body 37 using
-heating die 39 for example. Due to film strip 32 passing
‘through the middle of the substrate, the IC module is pro-
tected against outer influences in the middle of the card
~'body laminate, while the eontact surfaces are readily ac-
cessible on the card surface.

_ Flgs. 9. and 10 show an embodiment of a substrate suit-
able for -incorporation in 1dent1f1cat10n cards, in which Ic
module 3 is not located in a recess in.substrate 10 but
covered by material of the substrate on the side opposite

. the centact surfaces (Fig. 10). The substrate has a plural-



6- with the material-s in. the surroundings, such as nelt adhe- sive film®,
substrate 10 and I1C nodule 3. This further im provenent in the protective
effect for the circuit is pre- sumably due to the novability of the film
strip within the card which is not inpaiged-by adhesion to adjacent

el enents. The advant ageous enbedding technique described can be 'realized

W t hout any, ci abl e addi ti onal orI I f ot carrier_el enment al ready
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from electrostatlc charges in a manner known as such.

The cross-sectional view of Flg, 10 indicates that re-
cesses 40 are filled with suitable resin 41 to.prétect the -
point of connection between the end of the pafticular lead
and the IC module against environmental influences and me-
chanical stresses. . '

In the embodiment shown, recess 40 is associated with
each terminal of the module and thus with each lead. It is
also poesible to direct two or more leads jointly through
one recess to the terminals of the modﬁle, deﬁending on the
paths of the leads. | '

The substrate shown in Figs. 9 and 10 involves the ad—
'vantage that it can be used in identification cards w1thout
additional measures using the ineorporation techniques de-
scribed above while maintaining the time-tested TAB tech-
nique (see also Siemens-Bauteile-Report)Q.Using the incor-
poretion technique explained in connection with Fige. 1 to
3, middle web 17 of the cover film can be omitted. Using the
incorporation variant explained in connection with Flg 8,
film strip 32 can be dispensed with. _

To incorporate the substrate, a melt adhesive film can
again be used. An additional'film strip having the proper-
ties described above may also be used with this substrate
between the melt adhesive film and the IC module.

- Finally, Flgs. 11 and 12 show a further embodiment of a
carrier element for 1ntegrated circuits, which is essen-
tially characterlzed in that termlnals 43 of integrated
circuit 3 are not located in the edge area of the chip sur-
face, as is usual and shown in Figs. 10 and 11.



plalned ‘below are all attached to nounting plate 35. The raw product for
making carrier elenments is sub- * strate film 10 on which I C nodules 3 are
nmounted at regular intervals by the so-called TAB technique (tape

aut omat ed bonding). Film 10 equi pped~wi tl® 1 C nodules 3 is wound on roll 20
in.the usual way. Melt adhesive film®6 is directed fromsupply roll 23 via
deflection roll 25 toggther wth substrate film 10 between heating and
pressure-rol | s Jith7thecaretercalenent Gthows bihvay of gxanple Ly g ¢

adhesi ve .f 'ﬂ'i& i 51 hongleta M tératheis i df |tRel Givead !t ko afich e heat

and pressure

t | heat | 26
provi ded wigMHS ‘?%cﬂ%@‘%@r%‘ﬁl ‘H{; ﬁ?%%‘iz l?‘?é‘lglrho(rfﬂc@wsﬁ? A fls{c;ﬂ'f h]aé \/\/nenI >

substrate faren Idc£bed PPedthé t Beh€er 0ot €ite Tirasids aﬂaao.ugmitsheeumaﬁ-es are
free from mechanj cal . an Melt adhesive film6 is conbi ned

with substr@ﬁ%&f*nﬂ?iﬁeﬁlﬁﬁ§e¥ﬁi 3%&%"@?%%% extending in the direction of
transport. FilmBtrig technically_ easberides hercilelithe tfiltling menrtawn

between t he &§:38dﬁlfh a suitable resin or silicon because the volume

" of the cavity to be filled varies within narrow tolerances.;
_If the circuit is pressed agalnst £ilm 10 during flll-

ing so that the circuit closes off recess 40 on oOne 51de,
there is cavity 40 having a predefined volume which can be
filled evenly in a-eimple way in the productiontprocess once
the dosage 1s set. Even if there is a small gap between the
circuit and the. £film, which is also filled with the selected
- resin or silicon during the fllllng prqcess, it has no ad~
verse effect on dosage since the amount flowing in here is
small and varies negligibly in different carrier elements.

'~ If a trarsparent resin or silicon gel is selected to
fill the cavity, irregular closure of the recess on the
surface of the carrier element does not dlsturb the appear-
ance either.

_ The arrangement of terminals 43 of module 3 shown in
the figures also involves the advantage'that'the soldered or
welded connections between the ends of leads 4 and terminals
43 of the module, due to their central position, are sub-
jected to less mechanical load with-respect to any tensile
or gravitational forces when the carrier element is bent
.than 1f the terminals are arranged decentrally in the edge
area of the circuit. '

Finally, the shown placement of terminals 43 on the
circuit 1nvolves-the advantage that the lead routing and
thus. also the bonding tool can be retalned unchanged for
circuits of dlfferent 51zes.



and nelt adhestve fi+m6—+s wound off supply roll 22 and directed via

defl ection 4 in the area of the heating and mating rolls between nelt
adhesi ve f ﬂ”&m te film10. This filmstrip does not bond with

t he surrou ut is only englosed in the position determ ned
by its introduction by the conpound arrangenent of nelt adhe- sive film®6
and substrate film10 ... After neltihg, the filmlamnate runs through
drive and mating rolls 29 31. Here, tﬁéahﬁ$t adhesive filmis again
pressed onto the substrate filmwth sinultaneous cooling and thereby'
finally fixed. The finished laninate is,fj naII und onto s 11 21
The end product }s 2ot F?gﬁi?h@aV%Bﬂtlp eg¥% c*ﬁﬁ?% Jurt® ﬁ% nd

Is u b; trat Iecf tézgm?lﬁ)azét tdngent age Gﬂﬁﬁée€§d2b9 nsuiSalsle femeecing eﬁdeh4f vvlhl ch
ead to npdul e oC e on te fiim
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descri bed atweie, tcharactepitedubat thae théntéﬁmﬁmmlseﬁqﬂy ‘olfirthe nbéulé
vari ous pro S ] S t dj Skt

par oS BrOFS3oLg haRbnel i 200K BeedhrodB SIS TSGRt gR O
Fil mstrip bnherapegponxofintbeyarsa wfdthesnofiele d Ibdul e but covers the
entire length of substrate film 10. Leads 4 extending into recess

2. The IC module of claim 1, characterized in that the
 terminals (43) are disposed in the center of the area of the
IC module (3). ' '



1T to 1C nodule 3 are preferably directed so as to be also | ocated on
passing filmstrip 5 and thus protected. As shown, filmstrip 5 protecting
| C nodule 3 and | eads 4 can be placed between nelt adhesive film®6 and
substrate film 10 without any addltlogﬁ% process technology effort. In the
I dentification card shown in Figs 3 the various card |ayers are
bonded together by heat-and pres- sure. During the |am nating process the
substrate is enbed- ded with all conponents in the card l-am nate in such a
way that the IC nodule is Iocated S:f)proanately in the mddl e of the card
| ami nate while.the contact 3surface

made of the material of cqver fll/ﬁ 14 and extendi ng between the contact
areas ensures, ang éi- ortier Things, tnat the NC nodyl e is pressed

into recess 16 of jcore |ayer 12, as al so descri bed il/QEf 33 38 597. In
ot her known i ncor gor ajld [#cHni ques the substrate ib~nserted, for '
exanple, into a priepat@¢i|EN
no further cover IayeCl L &
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are flush with the card surface. Wb 17 ~



provi ded

in this case, the substrate nust be covered and ther

eby protected

inadifferent way in the area of the IC nodule on the side where the
contact surfaces are located if the so-called mcropack formis to be
retained.. A further enbodi nent of the invention therefore consists in
providing filmstrip 32 in the mddle &% substrate 10, as shown in Figs.
and 8. This filmstrip can also be prOV|ded on the substrate using the

appar at us
above. Fo
by dotted
and direc
strip 32.
w th adhe
particul a
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| atter su
card 37 i
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through the mddle of the substrate, the IC nodule is pro- tected agai nst
outer influences in the mddle of the card body | am nate, while the contact
surfaces are readily ac- cessible on the card surface. Figs. 9.and 10 show
an enbodi ment of a substrate suit- able for incorporation in identification
cards, in which IC nodule 3 is not locad4d in a recess in substrate 10 but
covered by material of the substrate on the side opposite the contact
surfaces (Fig. 10). The substrate has a plural-. -9- ity of recesses 40

t hrough which leads 4 run to connect IC nodule 3 electrically with contact .
surfaces 2. The entire substrate is provided,wth conductive coating 42 out

of which contact surfaces 2 with the |eads |€ading t he re- cesses are
etched. The contact surfaces are therefore gom -pletgly surrounded by :
conductive material- whieh is prefera- bly nnected/to ground contact 2a to
protect the circuit fromelectrostatic chafges in manner known as such.

The cross-sect{onal vierhe#*thr—&a-indic tes
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cesses 40 are filled with suitable resin 41 to protect the point of
connection between the end of the particular |ead and the I C nodul e agai nst
envi ronment al influences and nme- chanical stresses. In the enbodi nent
shown, recess 40 is associated with each term nal of the nodule and thus
with each lead. It is also possible tt"irect two or nore |leads jointly

t hrough one recess to the term nal s of ghe NDQPIe, dependi ng on the pat-hs
of the | eads. The substrate shown in Figs. 9 and 10 invol ves the ad-
vantage that it can be used in idenfifiycatiof cards wthout additional
measures using the_indorporation techpi ques de-{scri bed above while

mai nt ai ni ng the tijre-tested TAB}f ech-/|froue eclal so

Si enens- Baut ei | e- Report). Usi nglt hel f nqor - oorat”gpztéchnique expl ai ned in
connection with Fiigs. J ¢ idl p vyt e cover filmcan be
omtted.: Using the inccAnoratiu--un . exprgiphgd in connection wth Fig.

8, filmstrip 32 cln be

_ li spens&d_W L 0 i nd¢f dorate the substrate, a
nmelt adhesive filn.can i

(
_ 4 dai-n—eIToW MAaekeh-t i Ngu,43ln1strip'having t he -
proper- ties descr] bed jdhove nHy\@ ggr;e ed-htlh this substrate between
WL .
drid t hej ILivers

the nelt adhesive film
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JFinally, Figs. 11 and 12 show a further enbodi ment of a carrier element for
integrated circuits, -which is essen- tially characterized in that termnals
43 of integrated circuit 3 are not located in the edge area of the chip
sur- face, as is usual and shown in Figs. 10 and 11: Wth the carrier

el ement shown by way of exanple in Figgg. 11 and 12, terminals 43 of the
circuit, to which the ends of |leads 4 are directed through recess 40 in
film10, are located in the center of the circubfl area. This enbodi- nent

invol ves several advantages. It is technically #asier to handle the filling
of cav- ity 40 with _a suitable resin or Isilicg ; he vol une of the
cavity to be fillgd varies within narrow tol efamgces. If the cixcuit is
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a predefined}vael une which
uction, procegg gnce the -
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dosage i.s set. Eveptif al gmal!l fgap 4
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is
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resin <or silicon during the filling process., it has no ad- verse effect
on dosage since thé anount flowing, in here is small and varies negligibly
in different carrier elenents. If a transparent resin or silicon gel is
selected to fill the cavity, irregular closure of the recess on the surface
of the carrier element does not disturlé/6he appear- ance either. The
arrangenent of termnals 43 of nbdule 3 shown in the figures also involves
t he advantage that the sol dered or wel ded connecti ons between the ends of

| eads 4 and terminals 43 of the nodule, due to their central position, are
sub- jected to |l ess nechanical load with respect to any tensile or -
gravitational forces wheg the carrier elenent is bgnt than if the terminals
are arranged decentrally<n the edge aﬁéﬁ of the cffcuit. Finally, the
shown pl acement of termnals 43 on thefcircuit invplves the advantage that
the lead routing and thus &l so the |bondi ng tool c be retai ned unchanged
for circuits of different s\zes. =
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Claims.1. An IC nodule having integrated circuits, |eads and termnals
whi ch are connected by suitable connecting tech- ni ques wi th further |eads
for conmunication with the cir- cuit, characterized in that the term naI S
(43) of the nodule (3) are conbined in at |east one group and.diSpos
an inner region of the area of the nodule (3). 2. The I C nodul & of:&}-
characterized in that the termnals (43) are disposed in the center gdf ithe
area of the IC nodule (3). RN SR CRE A a1
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ABSTRACT

A MODULE HAVING INTEGRATED CIRCUITS

The invention relates to a data carrier having an integrated circuit and to a method for
making the same. During production a carrier element equipped with an integrated
cicuit and contact surfaces is inserted in a recess in the data carrier blank. To be
fixed in the recess the carrier element is underlaid with a melt adhesive film. To
protect the integrated circuit from mechanical stresses a film strip made of material
with high elastic deformability is additionally provided between the circuit and melt
adhesive film.

FIGURE 11
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