it 11i)~ 1. 1 F..""1 ACH P MODULE AND A CH P CARD MODULE FOR PRODUCI NG A
CH P CARD The present invention pertains to a chip nodule with a chip
carrier and a 5 chip that is contacted with strip conductors of the ghisp0
carrier, wherein the chip carrier conprises a flexible carrier substrat e
and the strip conductors respectively extend over the length of the carrier
substrate. The invention also pertains to a chip card nodule that is
provided with a chip nmodule of the aforenentioned type, as well as to a

met hod for producing such a chip 10 card nodul e according to the preanble
of Caim7. Chi p cards that al | ow cont actless access to the storage dat a of
the chip &o@Ha : Ut SCINGH p and an
antenna coil that is cont act ed WICIHMR A R b p In t he product| on of such
chip cards, in 15 order to prepare the chip for the contacting with the
contact ends of the coil that is arranged on a coil substrate, it is common
practi ce ks RICSARGEtHEIOLREBAL @ eRhpd exrduleryifh ehcligntasier siidfaces t hat
are enl ar o) t c u S

cont adt i b b BRERBL R b e B RPN B RS sl e i e
conposed obfip tcherieht pmanid et eflehitde 2@rdar sukstrarecambrimabiryp avndngeds i n t he
interior of theeﬁml | n order Eo conta t the coil contact. ends with the

chi p modUferestively exsend QxpYy the l1ess Ofithe srier subsirabn Wit MYMEI%nd r egi on
of the oufey ggn'atrllswglcw%%gr@mnquhabtsepmld@a ARG _prﬂghmﬁghie &pnt act

ends of the tertor of the co Al'ternatively, the chip
nmodul e ortht hdocmgntcamed eypegfastwellatsi  awokithed 25 predpeintgi suedhya chgeds t o be

bie o COMMALtI it RO ik oS G St e B RS i er © o o O As o b

Chip cards that allow contactless access to the storage data of the chip

contain a so-called transponder unit that comprises a chip and an antenna
coil that is contacted with the chip. In the production of such chip cards, in

15 order to prepare the chip for the contacting with the contact ends of the coil
that is arranged on a coil substrate, it is common practice to arrange the
chip on a chip carrier with contact surfaces that are enlarged in comparison
with the chip contact surfaces for the contacting with the contact ends of
the coil. Such chip modules that are composed of the chip and the chip

20 carrier are normally arranged in the interior of the coil. In order to contact
the coil contact ends with the chip module, it is necessary to cross the coil
section with the end region of the outer coil winding so as to be able to
arrange both coil contact ends of the coil in the interior of the coil.
Alternatively, the chip module or the chip carrier of the chip module,

25 respectively, needs to be realized such that one winding section of the coil
is traversed so as to be able to connect the contact ends of the chip carrier
to the outer and the inner coil contact ends. This means that it is either
necessary to provide an electrically insulated strip conductor bridge of the
winding section or to realize the chip carrier in the form of an elongated

30 and consequently large-surface structure. The latter, in particular,

contradicts the current miniaturization attempts with respect to chip cards.



to the outer and the inner coil contact ends. This neans that it is either
necessary to provide an electrically insulated strip conductor bergg,pQ]§he
Wi ndi ng section or to realize the chip carrier in the formof an é1bﬁéafgd
30 and consequently |l arge-surface structure. The latter, in particular,
contradicts the current mniaturization attenpts with respect to chip cards.
2?7 MAY 2005 -2 A chip nodule and a nethod for producing a chip card nodul e
according to the preanbles of Clains | _and 7 are known from EP- A-O 992 939.
This known chip nodul e conprises a fleéXible carrier substrate with strip 5
conductors that extend over the length of the carrier substrate. The carrier
substrate has a rectangul ar shape, wherein the chip is arranged in the
region of one longitudinal end of the carrier substrate and the strip

conduct or s* ‘&R EMATHIS tHe2 dpPEWICt BT RIAGHELE AL R KAT M Y eAscrr ding to
subst rat e.ipkrheaAed 8f AANHAG ad NG LRI JWL Y EmVED Ih 11§98 i3lg Mpdi e, the

known net hod ‘proposes 10 to arrange an insulating separation |ayer between
the strip looneuchop snofuletmptisps adthdiblanarridresoittatpevidhlstzation in a

separate production. ste A chip . nodul e, and,a nethod fo roduci ng the chip
roaul 65 n REERRC Rt BRreY fueP T feelh Bt e bRl B o e

DE- C1- 195 3 s1i@%e hho a2rect Mg 1406ha a,awfo:@fbsmu@r&hliF,istaheaﬂgwemihca-nrei owased
on the objective of making available a chip nodule and a chip card nodul e

for productihenelengipudiaed ewdi ehthe tower$ubistrate andrihadtiing BrdughoSut er and
an inner cqj tact regiaqn Y15, W r L] | ay ge- sur.face
. Calik . .
chip carr I%I’ ' ngﬁgttﬁgropgg)?g%t li’o\;l%?{(;[ﬁl%{%leem tottaQHg chEAY! LD Bre! AP R4 o
contact the chip module with the coil module, the known method proposes
10 to arrange an insulating separation layer between the strip conductors of the

chip module and the coil metallization in a separate production step.

A chip module and a method for producing the chip module in accordance
with the "flip-chip technique" are known from DE-C1-195 32 755.

15



i nvention consists of proposing a nethod for producing such a chip card
nodul e. These objectives are attained with a chip nodule with the 27 MAY 2005
characteristics of to Caiml and a chip card nodule with the -0
characteristics of Clainms 4 or 5. The chip nodul e according to the

i nvention conprises a chip carrier with two |ongitudinal regions of
identical length which are offset relative to one another in the

I ongitudinal direction of the chip carrier and respectively 15 assigned to
one strip conductor. According to the aforerf@ntioned characteristics, the
chip carrier and the carrier substrate have an essentially Z-shaped design
with a chip contact region fornmed in a central area and with two

| ongi tudi nal regions that 20 respectively extend to one side of a central
axi s and Eransteriy.nte ignentignasHesed ik He elescriake drwakimueaveidalliser

Z-shaped desi f chy nriern ., a- conparatively |qn [ |, na
extent i sgg@h?@\@ée \taiﬁlglaepttlﬁ’egaggr#'ggg'eofo‘t’ﬁlelmj%éﬁ:;‘b\écéé‘rlfgic%r‘giv!é]%%gi aﬂ@ ned
rel ativel y dnsdtlconthét$n gedns 6@t agdeat iomitadt cagtacdirsgancesncdy be
traversed with the two strip conductors of the chip rrier that are

A c
respect i vBI{NCA4JEGREANE @ loREe CHI R CE S RCRTEEFfABBLIarPRIFEEYC10f PEal i ze a
conpar at | vﬂaﬁtﬁdmbﬁsigﬁibgﬁf«ﬁc}osmgiacrnkﬂ]dczﬁﬂ%ﬂh&odutcmgsu@ﬁ'\éaem degys that the

chip is contacted on carrier su at its “contact surfaces face
the stripmooihwdectors. This is preferably realized in accordance with the
flip-chip technique, in which the chip contact surfaces -3- are directly
contacted on the strip conductor of the carrier substrate without the

utilizati gReoé odGelittvanale ﬁiéib@d&@ﬂﬁ%&@igﬁmohﬂléi_vfiiH site eAbRALE®HLecs bhe chip
card nodul e according to the invention which is provided with a chip

nodul &0 of Ci aign df eré@eritip ovied mypel ehaghghe characteristics of Claims 4 or 5.

The chip module according to the invention comprises a chip carrier with
two longitudinal regions of identical length which are offset relative to one
another in the longitudinal direction of the chip carrier and respectively

15 assigned to one strip conductor.

According to the aforementioned characteristics, the chip carrier and the
carrier substrate have an essentially Z-shaped design with a chip contact
region formed in a central area and with two longitudinal regions that

20 respectively extend to one side of a central axis and transform into one
another in the central area. Due to the Z-shaped design of the chip carrier, a
comparatively long longitudinal extent is achieved while the surface of the
chip carrier is maintained relatively small. This means that great contacting
distances can be traversed with the two strip conductors of the chip carrier

that are respectively assigned to one chip contact surface.

In order to realize a comparatively simple design of the chip module, it is
advantageous that the chip is contacted on the chip carrier such that its
contact surfaces face the strip conductors. This is preferably realized in

accordance with the flip-chip technique, in which the chip contact surfaces



structure, in which the chip nodule is contacted on a coil nodul e that
conprises a coil substrate and a coil arranged on the coil substrate, nanely
such that the rear side of the chip is arranged on the coil substraté Mnadilh
the strip conductors of the chip nodule are contacted with the rear side of
the 10 coil contact ends of the coil. The chip card nodul e according to the
i nvention consequently conprises an arrangenent, in which the chipis
situated in a central position of a sandw ch-1ike structure between the
chip carrier of the chip nodule and the 15 coil substrate of the coi

nodul e, nanely in an outwardly protected pocket- |ike or cushion-like

r ecept acl &re dim¢stlysantact bditonath eevivigpuldacianoofhet barredri pbsamte withwcet i on

agai nst external i.nfluences can be elimnated. According to another
embodi nen eo‘f“ﬁﬁ%“f’ﬁ\?lé‘lr‘?t%idéﬁf)nglh%tr@nf%"dguléﬂlarsr‘rodul e 20 has a structure, in
whi ch the chip nodule is contacted on a coil nodule that conprises a coil

substrate and_a coil arranged on the coil substrate, nanely such that the
carrier sbbatfirat emdrodimenthihs ¢roawasd insoditle AsgerdivBp@sihecinyentioRe coi |l and
the strip duc cont | [: f oi | contact
ends of t g'?{:hoﬁ ﬁp(g\éd%&&?gs‘%ﬁE’gg?#]%hosftﬁgc u?g&’gﬁh?ﬁggémg%%ég%d nodul e, in
whi ch an staseduaé ] igwheety elie ohipt M@ dadd |s- edmacexdasplaes oibyn @ik thag an
insulating laminate l.ayer-- can be elimnated despite the direct contacting
of the stf?BPESAHARV} Subitratseandehicgigaemaedpp ihe KO 1L BWbStERIfL BB CEhds of

the coil. g3 {-hq{\/thehréarl Eid'égéf HOURY iR fdipeliasd Yh&dYANLARERYS ahl thet h

variations of the chip car
strip conductors of the chip module are contacted with the rear side of the

10 coil contact ends of the coil.

The chip card module according to the invention consequently comprises an
arrangement, in which the chip is situated in a central position of a
sandwich-like structure between the chip carrier of the chip module and the
15 coil substrate of the coil module, namely in an outwardly protected pocket-
like or cushion-like receptacle. This means that an encapsulation of the chip

as a protection against external influences can be eliminated.

According to another embodiment of the invention, the chip card module

20 has a structure, in which the chip module is contacted on a coil module that
comprises a coil substrate and a coil arranged on the coil substrate, namely
such that the carrier substrate of the chip module is arranged opposite of
the coil and the strip conductors are contacted with the upper side of the
coil contact ends of the coil.

25
This results in a structure of the chip card module, in which an insulating
cover of the coil--for example, by applying an insulating laminate layer--
can be eliminated despite the direct contacting of the strip conductors of the
chip module with the coil contact ends of the coil.

30



nmodul e according to the invention that the chip nodule is arranged on the
coil module in such a way that the chip carrier with its strip conductors,,
transversely extends over one wi nding section of the coil and the out/drAigiv
contact ends of the strip conductors are respectively contacted with one

i nner and one outer coil contact end. This results in a chip card nodule, in
whi ch a sinple manufacture and a high technical reliability of the chip
card nodul e are ensured with a 10 mininal material requirenent for the chip
nodul e and t he sinpl est possible coi I"“Conf i guration with one inner and one
outer coil contact end. In the nmethod according to the invention for

pr oduci ngltahashp i vedr ghntizdilidrdy adivhetagieops nodwotle vandtione afoihe ologudaedar e

arranged on t of one anather in.a .15 first product.i on ste n |y such

that the SaufEactopite Pdhgmhyalidh it s faSule s et sl 2MT

separ at i ogoill ay¥&dulReMVARh & ReayStiat Rhe @ATMeh AT & warhdits RErif Volndakebrshe cont act
ends of the strip conductors ‘are situated congruently with the coil contact

ends of thengwirnsely axtemdermveir mgepvodlingisgatiogtadghetdoel andithetouderds of the
strip gonduct [e bj ected t.o erature.20,an r o} inst the
£ gél?tagl{]ggg éﬁHf ﬁgrtlpactgnidhjf:{o?g%re r%é‘eloeé:é eé@ cgnpacﬁgggmtﬁ%%e

coil contac M er medr a ntact OPHat &F ival - that is formed

by the separeatanddoh&yarterasisi! @bheirgeddbet ween the contact ends of the strip
conductors and the coil contact ends is sinultaneously displaced. 25 In one
advant ageous variation of this method, the separation |ayer is formed by

the coil ?‘Hﬂsiers%?)t%’inﬁgghéﬁ‘%af@ﬂfod%il@l%%hmﬁa %ﬁﬂ%ﬂ%ba%@éct%fre fagé Strip

conductors is subjec 0 pressure by neans o carrier substrate while
t he carri kighstdsdniclerelmbsiitpubf meobipl yarcompdebsedt: emswaedonithct zone. 30 One

D ereng ednSineal Mattnidl rdqiSe SRt FRMe %nifSnofire &% HOHPRY Folige- ' ' M

coil configuration with one inner and one outer coil contact end.

In the method according to the invention for producing a chip card module,
the chip module and the coil module are arranged on top of one another in a

15 first production step, namely such that the carrier substrate or the coil
substrate forms an insulating separation layer between the strip conductors
and the coil and the contact ends of the strip conductors are situated
congruently with the coil contact ends of the coil. In an ensuing production
step, the contact ends of the strip conductors are subjected to temperature

20 and pressed against the coil contact ends such that an intermediate contact
material that is formed by the separating layer and arranged between the
contact ends of the strip conductors and the coil contact ends is

simultaneously displaced.

25 In one advantageous variation of this method, the separation layer is formed
by the coil substrate, and the rear side of the contact ends of the strip
conductors is subjected to pressure by means of the carrier substrate while

the carrier substrate is simultaneously compressed in a contact zone.

30  One preferred embodiment of the chip module, as well as two embodiments



-5 of the chip card nodule, are described in greater detail below w th

reference to the drawi ngs. The draw ngs show Fig. | a chip nmodule in btﬁh.e,\i,,.
formof a top view, 5 Fig. 2 the chip nodule shown in Fig. 1 in the s
a cross section along the line of section 11-11 in Fig. 1; Fig. 3 an

endl ess substrate that is provided with strip 10 conductors and serves for
produci ng the chip nodule shown in Fig. 1; Fig. 4 the endl ess substrate
shown in Fig. 3 after the flip-chip contacting with chips; 15 Fig. 5 the
endl ess substrate shown in Fig. 4 which is provided wth chips, nanely
after its segnenting in order to produce interconnected chip nodules; 20
Fig. 6 anotterchphadidrmanadulst arqidesdiipedbugreatendetsél bekoy ofith  side view
Fig. 7 the i e, sho i+ FlL.gs.. | during the contacting with a
coi | nnddfgggﬁegggg efggﬁ?o lice %hgﬁwﬁgs%gggérd nodul e; Fig. 8 the coi
nmodul e shown in Fig. 7 in the formof a top view, 30 Fig. 9 the coil nodule
showmn in Fig. 8 after the contacting with -6-_a chip nodule in order to
produce a chi pFl(garld nmod@d @ip module in the form of a top view;

5
Fig. 2 the chip module shown in Fig. 1 in the form of a cross

section along the line of section II-II in Fig. 1;

Fig. 3 an endless substrate that is provided with strip
10 conductors and serves for producing the chip module

shown in Fig. 1;

Fig. 4 the endless substrate shown in Fig. 3 after the flip-chip
contacting with chips;
15
Fig. 5 the endless substrate shown in Fig. 4 which is provided
with chips, namely after its segmenting in order to

produce interconnected chip modules;

20 Fig. 6 another embodiment of the chip module in the form of a
side view;
Fig. 7 the chip module shown in Figs. 1 and 2 during the
contacting with a coil module in order to produce a chip
25 card module;
Fig. 8 the coil module shown in Fig. 7 in the form of a top
view;

30 Fig. 9 the coil module shown in Fig. 8 after the contacting with



Fig. 10 anot her enbodi nent of a chip card nodule, and 5 Fig. 11 yet another
enbodi nent of a chip card nodule. Fig. 1 shows a chip nodule 20 witfh /aiehip
22 that is arranged on a chip carrier 21 and contacted with strip
conductors 25, 26 of the chip carrier 21 by neans of its contact surfaces
23, 24 shown in Fig. 2. Fig. 2 also shows 10 that an internedi ate space 31
between a chip contact side 27 and a surface 28 of the chip carrier 21 or

t he upper side 29, 30 of the strip conductors 25, 26 is filled with an
underfiller 32. The underfiller 32 sinmultaneously seals a peripheral gap 33
with a border 34. 15 Fig. | also shows that the chip carrier 21 contains two
| ongi tudi nal regions 3% anp Méduleain ender 66 fpseduceh athipeard noedulanot her in
the longitudinal direction and forma central area 40 with adjacently
arranged inner end regions 38, 39, nanely in the region of a central axis

37 that extendsig. t|pansvensehdrmb&dinididfudthgl cslid @edu®d.anthe chip 22 is
contacted with the 20 chip carrier 21 or with the strip conductors 25, 26

that respectively extend over the |ongitudinal regions 35 36 in said

centr area . Si,nce itudi nal  reqi 5, .36 .0f e chip carrier
21 ar? reali zglglgéﬁclh tﬁgfabﬁ{e}%rteﬁﬂﬁg c%e%?%rf?%é%ﬁ)ecagﬁo?ﬁg}ﬁ%ﬁ th their inner
end regions 38, 39 in 25 the central area 40 and otherw se extend in

opposite directions, the chip carrier 21 essentially has a Z-shaped design
if it is €sgeveeahwm thie megule %‘5@1&4?‘1 8 C&%P 22cthh s aEeaeed Bredéict i on steps

for elucidatidd®p it Bed RoAUGES With Qrif RoRITODYS 03, 9% dMihd ¥ipp Sfiewp din Fig. 1.
30 27 MAY 1005 -7 Fig. 3 shows an endl ess subsfrate 41 wth endl ess strip

conduct orlby 4Pang30f its contact surfaces 23, 24 shown in Fig. 2. Fig. 2 also shows
10 that an intermediate space 31 between a chip contact side 27 and a surface

28 of the chip carrier 21 or the upper side 29, 30 of the strip conductors 25,

26 is filled with an underfiller 32. The underfiller 32 simultaneously seals a

peripheral gap 33 with a border 34.

15 Fig. 1 also shows that the chip carrier 21 contains two longitudinal regions
35 and 36 that are offset relative to one another in the longitudinal
direction and form a central area 40 with adjacently arranged inner end
regions 38, 39, namely in the region of a central axis 37 that extends
transverse to the longitudinal direction. The chip 22 is contacted with the

20 chip carrier 21 or with the strip conductors 25, 26 that respectively extend

over the longitudinal regions 35, 36 in said central area 40.

Since the longitudinal regions 35, 36 of the chip carrier 21 are realized such
that they transform into one another with their inner end regions 38, 39 in
25 the central area 40 and otherwise extend in opposite directions, the chip

carrier 21 essentially has a Z-shaped design if it is viewed from the top.

Figs. 3 to 5 show successive production steps for elucidating the production
of chip modules of the type shown in Fig. 1.
30



that are arranged on the surface of the endl ess substrate 41 and extend
parallel to one another in the |longitudinal direction of the endl ess
substrate 41. The endl ess substrate 41 fornms an endl ess chip carri®ef x4 2005
together with 5 the endless strip conductors 42, 43. Fig. 4 shows the

endl ess chip carrier 44 that this provided with chips 22 wthin equidistant
intervals I, wherein the chips are contacted with the endless strip
conductors 42, 43 by neans of their contact surfaces 23, 24 as to shown in
Fig. 2. Fig. 5 shows the endless chip darrier 44 after it has been segnented
by means of punching lines 45, wherein individual chip carriers 21 of the
type andFsurd stcewstanuatdiess skhm\mtérztlegh dnddess stefp nenldiytosatd, pBinchi ng
lines 45. 15 The offsg Iongltgdl nal ! g 8@5 35, 36 thf\t re ar anged such
that t hey'hat AL F EEA D At AELhS A SFISBEﬁr@EﬁIA' 8 rﬁ"ttﬁ RAchip carrier

res pef?&ﬂavl%'l Yo RAeCaddifet ?rﬂ%eh ldlngtliﬁhﬁ nét §h@@ﬁ§n Wtﬁq@%dﬁwsuﬁiﬁéheaté’f the
|nd|V|dua chip carriers 21 makes | ossible to arrange the chip

carriers 2l Ehu@hvntihms gutbsirase é 1 fesmedhn endesphehipacwthrar44 Tgeshemwwndh t hat ,
referrgd HQ thqe1 t ot Iengt@t Lo f t3he endl ess substrate 41, a
S|gn|f|can}}ely 5?98 Ihuﬂ’B Y 81"5 d| vidual chip carriers 21 vvlth the Iength
L can be manufactured fromthe endless chip carrier 44 than in instances in
which the chip carrier is not realized in the formof a Z but 25 rather
convent i ohid-14/sh@vh the cadiessgiliincastiapd4 thagythis pramfest \é(lltélo‘*tlpéérf’-ly i ndi cate

that, due,ftg;ffy u?dn%?aarﬁ %t&%ﬁ [ Whedellf th&QthsCﬁferéo‘%{tﬁct%% wﬂp”ﬁ’l’é' mim | engt h

L of the chlpcrrlers can achi eve th a mnimal eri al
requi r eneeand ks Isa'lplcnmkinamaugl,)ABIﬁ)y mea;dmsz:frtge& csufthccherfates 23y P4 asur f ace

for co&t ash(l)\{)g i%%gf:@:p 22 in the -8-

Fig. 5 shows the endless chip carrier 44 after it has been segmented by
means of punching lines 45, wherein individual chip carriers 21 of the type
and surface structure shown in Fig. 1 are defined by said punching lines 45.
15 The offset longitudinal regions 35, 36 that are arranged such that they
transform into one another and collectively form the chip carrier 21

respectively have the length 1.

The Z-shaped surface structure of the individual chip carriers 21 makes it
20 possible to arrange the chip carriers 21 such that they are nested into one
another. This means that, referred to the total length Lg of the endless
substrate 41, a significantly larger number of individual chip carriers 21
with the length L can be manufactured from the endless chip carrier 44 than
in instances in which the chip carrier is not realized in the form of a Z, but

25 rather conventionally with a rectangular shape.

Figs. 1 and 5 also clearly indicate that, due to the Z-shaped design of the
chip carriers 21, a maximum length L of the chip carriers 21 can be
achieved with a minimal material requirement while simultaneously

30 realizing a sufficiently large surface for contacting the chip 22 in the



central area. Fig. 6 shows a side view of a chip nodule 46 that nerely
differs fromthe enbodinment shown in Fig. | with respect to its cgjpr,mﬁ
carrier 47. Instead of 5 directly arranging the strip conduct ors * 5 R8N
the chip carrier 21 (Fig. 1), an adhesive layer 49 is situated between the
strip conductors 25, 26 and a carrier substrate 87 in the enbodi nent
according to Fig. 6. Due to the transparent illustration of the coi
substrate 51 in Figs. 7 and 8, 1o the_coil 52 arranged on the rear side is
also visible in Figs. 7 and 8. Fig. 7 &hows the chip nodul e 20 according to

Fig. | during the connection process for connection to a coil nodule 50 in
order to qenoclieeea chip card nodule 69. The coil nodule 50 has a coil 52
that is arranged on a coil 15 substrate 51 as it is also illustrated in Fig.

8. Figs. 8 and 9 show that the coil 52 conprises a series of coil w ndings

53 that,Fiigh 6t dhvRITR QG TR N w DTONBhi pnB dald 20dRE: ARréRediTRéds fFoRSteate 51 in
such a way that they respectively extend parallel to the outer edges 58,

59, 60 2Ccrakedislendfshionen ewiFiigslysith aeepesl to nts: eleipf earmest4 . dastegidrefi ng

sectiqns 54 . 57,.. A r il AW ndi . i r coi
mﬁndi%b é§1a¥ 3533$§V@§$%7é%ﬂ??ggggggf?eébgﬁgglh§%8§§ﬁeﬁg§gp%g?p'érves for

t he cont acy iaRthdhsisive tdiersty i Psiceatdd tedwse? Dhe 2bripfcondactdrisR G d6 aed 21
(Fig. 2). 25 Fig. .7 shows that, in order to produce_the chip card nodul e 69,
the chip 2 RALATSURGtIEE $r/r indedeBROE HRSHACORBHNR & Efe-i% such a way that the
chip 22 adjoins a substrate surface 68 of-the coil substrate 51 with its
rear side 70 and the coil 52 with the coil contact ends 64, 65 is situated
on the reane $o dike tomspheemail lussuavmin af thebdoiMsubktrateces iavidigsf 7 amdt e chip

22 |1 0" e P30 PLOGER, L e COnLARtS miiDSi RIS % 0a'g e on

Fig. 7 shows the chip module 20 according to Fig. 1 during the connection
process for connection to a coil module 50 in order to produce a chip card
module 69. The coil module 50 has a coil 52 that is arranged on a coil

15 substrate 51 as it is also illustrated in Fig. 8.

Figs. 8 and 9 show that the coil 52 comprises a series of coil windings 53
that, in the embodiment shown, are arranged on the coil substrate 51 in such
a way that they respectively extend parallel to the outer edges 58, 59, 60

20 and 61 of the coil substrate 51 in the form of four winding sections 54, 55,
56 and 57. An outer coil winding 62 and an inner coil winding 63
respectively lead to a coil contact end 64, 65 that serves for the contacting

with the strip conductors 25, 26 of the chip carrier 21 (Fig. 2).

25  Fig. 7 shows that, in order to produce the chip card module 69, the chip
module 20 is arranged on the coil module 50 in such a way that the chip 22
adjoins a substrate surface 68 of-the coil substrate 51 with its rear side 70
and the coil 52 with the coil contact ends 64, 65 is situated on the rear side
of the coil substrate 51 which faces away from the chip 22. In order to

30 produce the contacts, the coil module 50 lies on a pressure pad 71 and



-9 contacting rans 72, 73 of a not-shown contacting device are arranged on
the coil substrate 51 in accordance with the coil contact ends 64, 65,
wherein said contacting rams are noved against the contact ends 75, 67qR Jols
the strip conductors 25, 26 of the chip carrier 21 in order to produée
through 5 contact 74. A nechanically durable and electrically conductive
connection between the strip conductors 25, 26 and the coil contact ends
64, 65 can be produced, for exanple, gy si mul t aneously acting upon the
contacting rans 72, 73 with pressure and tenperature and/or ultrasound. For
exanple, the right through-contact 74 in Fig. 7 indicates that the contact
end 76 i scﬂz@ta@teh‘mgrlrmms dgardstf 4 het-sb@anmuamﬁngdde& anme axrmmgﬁchon thone 88

during this ane ile si t aneous g an internediate
Cont act alleRRETE 54 syl ras T Hie ST PRiget 2ot Pl oMk cor
substrat eshid édhtatilhg @RhOsHeRBY cdn aFn%'ﬂ tb@ cdﬁf&&%@snm e eaptie/sirhpn the
material of the carrier substrate 37, polyi m de. Since the rear side

of the coﬁpaévct@na2§52¢60fotfhet¢i@marrrlsr@dn@u@rtd@r to@rpdues mrhrewgousl y
bj d t
of 1 he” cosp Rt JId aechiBics ARG OLEInIE B BT 1 S f IRLES B8 st diBo £1 °°

the form oktwedOphe/bRYY coﬁ@ﬂ'@lfolr§I25926hB|dthHepcd’iDdUh&w2Qngéﬂ4 i65 edarf 88ged on
the coil substrate 51 and 20 contacted with the coil contact ends 64, 65 on
the rear $Fevsid:tfRe exampleshysimatianequsly ashiRgsuRAn thecoastgE- @8t act s 74.

W dth of (Re o e Site, i AR O R B B e ML 25 on of a
chip cardrrgiuuheoﬁg?h-thatactdrﬂaimﬁwg trdicates tbht phecaonitanbduﬂe766$, i s conposed
of a ci%” pd”?(gr%eed zzl(g)ai%rs]) the %8%1' contact end 65 in a contact zone 88 during this

process, namely while simultaneously displacing an intermediate contact

material, e.g., polyvinyl chloride, that is formed of the coil substrate 51 in

this embodiment and can be deformed more easily than the material of the

carrier substrate 87, e.g., polyimide. Since the rear side of the contact end

15 76 of the strip conductor 26 is simultaneously subjected to pressure, the

carrier substrate 87 is compressed in the region of the contact zone 88.

Fig. 9 shows the finished chip card module 69 in the form of a top view,
comprising the chip module 20 that is arranged on the coil substrate 51 and
20 contacted with the coil contact ends 64, 65 on the rear side of the coil

substrate 51 by means of the through-contacts 74.

Fig. 9 indicates that the Z-shaped chip module 20 extends over the entire
width of the windings of the coil 52.

25
Fig. 10 shows the production of a chip card module 77 that, analogous to
the chip card module 69, is composed of a chip module 20 and a coil
module 50. In contrast to the chip card module 69 shown in Fig. 7, the chip
card module 77 shown in Fig. 10 has a modified structure, in which the coil

30 module 50 faces the carrier substrate 87 of the chip module 20 with its coil



nmodul e 50. In contrast to the chip card nodule 69 showmn in Fig. 7, the chip
card nmodule 77 shown in Fig. 10 has a nodified structure, in which the cojl .
30 nodul e 50 faces the carrier substrate 87 of the chip nodule 20 wi tdn/ MAB Ll
coil 2T MAY h, U5 10 52 that is arranged on the coil substrate 51. In
order to produce the chip card nodule 77, the chip nodule 20 is arranged on
a pressure pad 78 such that its chip 22 faces the pressure pad 78 and the 5
chip 22 is situated in a chip receptaghg 79 of the pressure pad 78. Except
for the contact ends 75, 76, the strip conductors 25, 26 of the chip carrier
21 lie on a contact surface of the pressure pad 78. In the region of the
contact ‘ehilkat7’ arygngedenphesoilr wibsaity8 leont ai ns depressions 81, 82,
wherein contacting rans 83, 84 are arranged opposite of these depressions
such that 10 the arrangenent consisting of the coil substrate 51 and the

chi p modulreoddr tioSpidudattie chep wernnidiel €9t algd chip hivtml83.0 Bdraswgdde
depressions 81, 82 in _the regi on of the contact ends 75, 76. Fi (g 10 shows
the produt RdHessurs past ¢ StsHEBIRAL Hewhar 22giacespls orpssufe Ped oar@che ng ram

83 is displ; 1 Qs di r [ f ' | j eously
bei ng gubﬁa@%l% g”%?%sdsm%gg%p%%%ée@gtﬁgf g?lezl;’gérhﬁtﬁ? W?%@m@@# tf?ﬂe coi |
subst r at eth@lcarndct hedcdby 76y tlsubsip aded &EiocoRS) 26 offthesahiip alksemdiidi¢ al s,

for exanple, PVC in b&th igsﬁances, t he (Ti,isel echri C .matgri al of the coil
subst rat e©%F SHUAEhBIIdAFs PEINS RESTSPAT 8287 Sofl NIRE TERIYP 96 RAFPPHACI2L i's

di spl acedegdidf 9F 76VaROpALsSre YAETSI dbnlthidiscl epRbRG6Hs BAL @DI Hlherkf M5 an outer
bead 86 in the enbodi nent shown. A conparison between the through-contact 85

(Fig. 10)cemrtacting namsobghd4 eonrawneed qppiogiteDf Biesardepressdonasesh thedt a
strongger ﬁ)%sirtré}{gel%ggpggﬁéigﬂng of the coil substrate 51 and the chip module 20
is situated between the contacting rams 83, 84 and the depressions 81, 82 in

the region of the contact ends 75, 76.

Fig. 10 shows the production of a left through-contact 85, wherein the
15 contacting ram 83 is displaced in the direction of the depression 81 while
simultaneously being subjected to pressure and temperature and/or
ultrasound. If the coil substrate 81 and the carrier substrate 87 consist of
suitable materials, for example, PVC in both instances, the dielectric
material of the coil substrate 51 and the carrier substrate 87 of the chip
20 carrier 21 is displaced and/or evaporated, wherein the displaced material

forms an outer bead 86 in the embodiment shown.

A comparison between the through-contact 85 (Fig. 10) and the through-
contact 74 (Fig. 7) clearly indicates that a stronger positive connection

25 between the contact ends 75, 76 of the chip carrier 21 and the coil contact
ends 64, 65 of the coil 52 is achieved in the through-contact 85 due to the
contacting method that is practically realized in the form of a deep-drawing
process. Fig. 10 also shows that this type of through-contacting which
proves particularly reliable in practical applications is achieved without

30 causing a disadvantageous increase in the total height H of the chip card



25 between the contact ends 75, 76 of the chip carrier 21 and the coi

contact ends 64, 65 of the coil 52 is achieved in the through-contact 85
due to the contacting nmethod that is practically realized in the forn MAY Al5
deep-drawi ng process. Fig. 10 also shows that this type of

t hrough-contacti ng which proves particularly reliable in practical
applications is achieved wi thout 30 causing a di sadvant ageous i ncrease in
the total height H of the chip card d 7 MAY 2J i5 nodule 77. Fig. | | shows
anot her chip card nodul e 89 that conﬁﬂﬂées a chip nodule 20 and a coi
nodul e 50, wherein the carrier substrate 87 of the chip carrier 21 5 serves
as an i nsubdtlient7.separation | ayer between the strip conductors 25, 26 and
the coil 52. In this case, the coil substrate 51 consists of a material that
is particularly resistant to deformation, for exanple, an artificial resin.
The carrfigr 1$Whewsah€ot8ér chip At ddule 89ﬁﬁh§&&m9hs@s rediabi Medylesod t
material, for exanple, polyimde or PVC. This neans that a conplete

di spl acer@dta 6piltmodnle 84 Whereinihstcastier gybstautes hpAcke chin perridgibn of the
cont act 8 d the
coi | gunsPrgescty e ilBe RRAPAlo f I L hesh B IE LA RGSERE IS B oL A ve
1. A chi pndohel i 3Q, 14Ghiswédsle, ahes:bon sudktraed 5( 2bnsst} oéﬁm?lmate?rliulpth(aEZ) t hat
is contacted with strip conductaors (25, 26) of the chip carrier; 5 wherein
the chip lé&@ﬂlevlaébhfﬁwégt 50 ﬂp@@nmtéorbaﬂ%eéranmlss@mr@ ficga) resghdl e strip

conduct Orcs€REBHYE ¥7.H B ACEoh D] SNOTBLARIAPRoreRRiLRE TPSTrat e

characterized in that I'p carrier
example, polyimide or PVC. This means that a complete displacement of

10 the carrier substrate 87 takes place in the region of the contact zone 88
when the contact end 75 is subjected to pressure and the coil substrate 51 is

essentially not compressed.



contains two |ongitudinal regions (35, 36) of identical |ength which are
offset relative to one another in the longitudinal direction of th§7%@wgﬁgp
carrier and respectively assigned to one strip conductor (25, 26).

chip nodul e according to Claim1, characterized in that the chip (22) is
contacted on the chip carrier (21) such that its contact surfaces (23, 24)
face the strip conductors (25, 26). 15 3. The chip nodule according to Cl aim
2, characterized in that the chip (22) is contacted on the chip carrier
(21) in accordance with the flip- chip2?technique. 20 4. A chip card nodul e
for producing a chip card with a chip nodule according to one of C ains
1-3, characterized in that the chip GbddMS (20) is contacted on a coi
nodul e (50) that conprises a coil substrate (51) and a coil (52) arranged
on the coil substrate in order to formthe chip card nodul e, nanely such

that the near aigeiyA@kups (imew)hwm(zzh éamera{zr]ang@%matcme pqob)

substrate and the strip conductors (25, he chip nodul e are

cont act ed mnthﬂvﬁesﬂéaﬁa@ﬁdeNﬁhSébphxnmh@awﬁ(@ﬁd§6)¢64h668ypdﬂﬂvhe coil. 27
MAY 2005 13 5, dul e. accor one of

S oot 3 ondferEL MRS, Rk Eol i egh £ R R B S hPLe "o %k
coil nodule (5931 thBatrip UHAduS RS sd e dtnSdJESeIxrtéﬁ@0(\/5illh@m§lng9thC@f the 52) 5
arranged on the coil substrate, nanely such that the carrier substrate (87)

of the chip no#lrées substraingekRepbstdde Tofhat e <hilp cah'def helst¥lp
conductors (25.,28)i, 2468 AGHARIWekto F 8 UPRSM o £ % 1 2%1 §0h LrrCQRi ALt
are offset relative to one another in the longitudinal direction of the

10 chip carrier and respectively assigned to one strip conductor (25, 26).

2. The chip module according to Claim 1, characterized in that the chip
(22) is contacted on the chip carrier (21) such that its contact
surfaces (23, 24) face the strip conductors (25, 26).
15
3. The chip module according to Claim 2, characterized in that the chip
(22) i1s contacted on the chip carrier (21) in accordance with the flip-

chip technique.

20 4. A chip card module for producing a chip card with a chip module
according to one of Claims 1-3, characterized in that the chip module
(20) is contacted on a coil module (50) that comprises a coil substrate
(51) and a coil (52) arranged on the coil substrate in order to form the
chip card module, namely such that the rear side (70) of the chip (22)

25 1s arranged on the coil substrate and the strip conductors (25, 26) of
the chip module are contacted with the rear side of coil contact ends

(64, 65) of the coil.



ends (64, 65) of the coil. 10 6. The chip card nodule according to Claimi4
or 5 characterized in that the chip nodule (20) is arranged on the7qmyl7005
nodul e (50) in such a way that the chip carrier (21) with its strip
conductors (25, 26) transversely extends over a w nding section of the coil
(52) and the outer contact ends (75, 76) of the strip conductors (25, 26)
are 15 respectively contacted with one inner and one outer coil contact end
(64, 65). 27 MAY 2005 14 7. A et hog for producing a chip card nodul e
(89) that conprises a chip nodule (2d 46) with a chip carrier (21, 47)
that is arranged on a flexible carrier substrate (87) and contains strip
conductors that are contacted with a chip, as wel | as a chi p nodul e (50)
with a 5 coil Ci %grra edhona ql Cubtr %C\é\hesrlnthe
chip module (2 6% PARY G REEst M HbA épC%?ffu S 8t gﬁg d0 710t §3259° dhe
another in a f3i chbrdvtodued iRnhsat g ¢mpsmehnuﬁ (Y ik heint@dtet ruh @biing
separati on Iayer is arranged between the strip conductors (25, 26) and the

coil (52), andehHediPR) thet @@npalé@serfdsl substrate i) pnde eeHdd@dors are
pressed agai ngt, L e gl hecgé‘*las%tb Rt'ém g%%m%ah%@'?k?ﬁ%&ds tIaEinerat“re
C ar dcterize

i n an ensui ng production ep, Int two rdentically |ong
| ongi tudi nal n87) ofish¢ 8hip nidfduliefis tahanghd P ppasitearf thiei €dil and taersariged of f set
relative to one .another _in the longitudinal directio chip carrier

th
and 15 respecti®PdP§ioasdPdné) fe° GRRIASIF] B Hthfu\&mrzgs sz%f)l?apg t4fbdved into
a position ingyakqBat BSY oltRe Rofluat ed congruently with the coil

10 6. The chip card module according to Claim 4 or 5, characterized in that
the chip module (20) is arranged on the coil module (50) in such a
way that the chip carrier (21) with its strip conductors (25, 26)
transversely extends over a winding section of the coil (52) and the
outer contact ends (75, 76) of the strip conductors (25, 26) are

15 respectively contacted with one inner and one outer coil contact end
(64, 65).



contact ends (64, 65) of the coil in the first production step, and in that
the strip conductors are contacted in the ensuing production step wngi
si mul t aneousl y di spl acing the separation layer that is 20 formed by 4 ¥ 2005
carrier substrate or the coil substrate and arranged between the contact
ends of the strip conductors and the coil contact ends. 8. The net hod
according to Claim 7, characterized in-that the 25 separation |ayer is
formed by the coil substrate (51), and in that the rear side of the contact

ends (75, 76) of st Hx%tﬁéﬁifergqagh'gitn & ch_(;%%ar@@ﬂocﬁ@]eSG@)elq{[a‘%Q:otlﬁpH§§§§ur e by
means of the carrier substrate (87) while sinultaneously conpressing the
carrier substratehipnnmeodwdenRctd 62 omieh (a88)ip 8@rrier (21, 47) that is arranged
on a flexible carrier substrate (87) and contains strip conductors
that are contacted with a chip, as well as a chip module (50) with a
5 coil (52) that is arranged on a coil substrate (51), wherein the chip
module (20) and the coil module (50) are arranged on top of one
another in a first production step in such a way that an insulating
separation layer is arranged between the strip conductors (25, 26)
and the coil (52), and wherein the contact ends of the strip
10 conductors are pressed against the coil contact ends while being
subjected to temperature in an ensuing production step,
characterized in that two identically long longitudinal regions (35,
36) of the chip carrier which are arranged offset relative to one
another in the longitudinal direction of the chip carrier and
15 respectively assigned to one strip conductor (25, 26) are moved
into a posrition in which they are situated congruently with the coil
contact ends (64, 65) of the coil in the first production step, and in
that the strip conductors are contacted in the ensuing production
step while simultaneously displacing the separation layer that is
20 formed by the carrier substrate or the coil substrate and arranged
between the contact ends of the strip conductors and the coil

contact ends.

8. The method according to Claim 7, characterized in that the
25 separation layer is formed by the coil substrate (51), and in that
the rear side of the contact ends (75, 76) of the strip conductors
(25, 26) 1s subjected to pressure by means of the carrier substrate
(87) while simultaneously compressing the carrier substrate in a

contact zone (88).





