, hie3exX U (6T ;A3 A CHIP MODULE AND A CHI P CARD MODULE FOR PRODUCI NG A CHI 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 chip carrier,
wherein the chip carrier conprmm mm iIbl e carrier substrate and the
strip conductors respectively ‘ ﬁﬂmmw @mmthe | ength of the carrier
substrate. The invention also pert.gpps to a chip card nodule that is
provided with a chip nodul e of the aforenentioned type, as well as to a

met hod for producing such a chip o card nodul e according to the preanbl e of

Caim7. Ch pro@ dobAE alNowW aoniRUgARDSMASOEIE FOR PR obU@@ecdet a of

the chip contain a so-called ”ans(@'ﬂg%AREt that conprises a chip and an
antenna coil that is contacted wt € chip. In the production of such

chip cards, in ~5 order to prepare the chip for the contacting with the
contact eERdspofsenhéneoition pattairs ar a ahgediadula wiohla shilps¢aratee,andtai s comon
practice to range the chip.,on a chi arrier, wth contact surfages that
Br e erl arigen ML ConpppEesh Wi e i€ BELRT s ch h FERLE” T HE DR
contacti nghipidafritheofpHRGta BRASbIefcalrFi@r 6AbstraRuatd e prripduhesedohat are
conposed of the chip and the chip 20 carrier are normally arranged in the

i nterior 16FPeHEVIYi9xtend oyerdhe {enxbmiade Q%éleééiuleHéFﬂ-aT\c[lt

| eV S _ | .eé'h‘tfé’%wnththg
chip moduje, p'ePta:iﬁm{‘cﬁg?&ﬁBr%r&%&Jtﬂ%ghﬁgﬁeﬁfdodidééf%'tﬁ% é’Hih%BHFIeGS'{d region

of the outer col ing so as to a arrange both coil contact
ends of tthe afordmemtiohed iyperdsowelfast toea qodthod Aot eirnde¢ingl sucht dhehghi p

dul t hi ' f th hi tively, ds to b
Toal | Ded <R S TeRh i CBreRleah S Te traver sed So as Lo be

able to connect the contact ends of the chip carrier to the outer and the
inner coil contact ends. This neans that it is either necessary to provide
an el ect r¢lei@ ¢ardp that atley <eitpptiepnaccassrtiophedgerage daia ofi thgi fdPsection or

to realizg hg g%pcaqﬁewirghsegsweheum?&mtgéorﬁ riSbORAA S iy Ptk aRseauent |y

| ar ge- surface structure. atter, in particu ntradi cts the current
m ni at uricmt tloat iatcomnpetsdwvith thesyhépt It thechiqalusairadsof such 2h@onasiyuemt | y,

the invention. is based,on t.he. objective of naki avai l abl e a ip dul e
and sl ni459ghsh PRERRTG G IBrIS0ART RgnErest s et HFy el P pL tht Polk
contacti ngadis arrafpe@onaddodnsubin@lite CiRiik co@fthakipra@GiOfo afdmRleythe Wi t hout
requiring a large-surface chip carrier. Another objective of the invention

consi st s GHPopSSimGaE igephddcomachsotacsntha ieh oa letged ivasmRdLEPR.
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.
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These.objectives are attained with a chip nmodule with the characteristics
of 1o Caim1l and a chip card nodule with the characteristics of Clains 4
or 5. The chip nodul e according to the invention conprises a chip carrier
with two |ongitudinal regions of identical |ength 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

af orenenti oned characteristics, the chikp carrier and the carrier substrate
have an essentially Z-shaped design with a chip contact region forned in a
central area and with two [ongitudinal regions that 2o respectively extend
to one side of a central axis and transforminto one another in the central
area. DueCPsaaEnilys hbp sy iy s basec%@néhwbd;%ﬁtweepf makipapaiadieblery | ong
| ongi t udi il GXEER i ® 1200 UEH IRIUIE PG SHILARS, Bhid & CHNRIERTIDLET 1S
mai nt ai ned fel ativel y snma I's means that gr at - con acting distances can
be traversddewni thntahemtgwnf s roupercomdlaationsr obiltdwta:cttimgmmrnme% that are
respectlve assigned to one ChIE contact surface, In order to realize a

comarat.v&¥9ugr 15ingea  argesgurt IPOC BRI &nothes gblegiyst Aglus that t he

chip is CoRkatbRLMRitE) FGHopoSalgl 4 a{etﬁy@hro% Rasdidingcnrhacthipled@ces face
the strip conductors. This is preferably realized in 30 accordance with the

f1ip-chi pnedekni que, in which the chip contact surfaces -3 are directly
contacted on the strip conductor of the carrier substrate wthout the
utilization of additional strip conductors. In a first enbodi ment, the chip
card nodulkeszcelyjiediings taoe aht@inadyenth arhbp vwﬁdlﬁei\sitbnbvicdiadac\fabtihtias offii p

nodul e of .t he af orementioned t ha struct ich the chip nodul e
e cofit actlaimoh FUchF R m trd: wothls Mo Ere Lhasa i CobIfmL  He e cor
arranged on the coil substrate, nanmely such that the rear side of the chip

is arranged on the coil substrate and the strip conductors of the chip
nodul e ar Bhe 6himsrasy piacpordisgteghe gnyentoen cRaprésesod Fhivopeaéer ‘éﬁ(hs of the

coi |. The &Nidh ﬁmngP?éfv'él%n@%cf‘%dghﬂgﬁlt% %LEF? v&ﬂ%ﬁ{b}r%%@f%‘?@%?ﬂ?@é‘

conprises an ar angemen n whic I's situated in a cen

posi ti on afothesandve d:dngltlkdanat duettioe dfeﬂme«za‘nptdwrncehmpdaaspe‘anvdfy t he chip
nodul e and theéﬂ? ubstrate of the coil nodule, nanmely in an outwardly
pr ot ekt ed® oK (1R838‘“8§§H 986%9% ke receptacle. This means that an
encapsul ation of the chip as a protection agai nst external influences can

be elimnated. ) o ) )
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

25 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

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



According to anot her enbodi nent of the invention, the chip card nodule 2o
has a 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,
-nanmely such that the carrier substrate of the chip nodule 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 nodule, in which an i-Asul ati ng cover of the coil--for
exanpl e, by applying an insulating |am nate | ayer-can be elimnated despite
the direclecAREAR tOBtaREed BR AL skl pCnduet & st Afe E4 iGN sIRPSE (M4 dh the
coil contact ends of the coil. 30 ° -4 It has proved particularly

advant agdbag'tilhzaserth of additi perisstolp ¢dedusiipys.card nodul e according to the
invention that the chip nodule is arranged on the coil nodule in such a way
that the chip carrier with its strip conductors transversely extends over
one w ndilnga $izst embodimehg theidhiprdrd meodult erccbrdingttactheeimdsntbnt he strip

conductors, are respectively contact with o i nner. and one, outer coi

cont act _eharehri Eoveted v p B Rt MedlpesmPRIRRFLAYBE bRk o

manuf act Wi, @0k, anhivBltht @chdigahotigld Abiddthytedl of A& Lihinb fAcdhApdul e are
ensured with a 1o mnimal naterial requi rement for the chip nodule and the

si nmpl est qeosRiibeea coill swhratgandtd enilvirtangateoi thecodnsh byteateunaneboi |
contact e t r gi. t i nvant i fQr [ a chip
card nDduugPtbﬁgkgﬁf%ﬁﬁgggf§ﬁ§§d9¥ﬁgs%gvvﬂﬁgdﬂ]gn%?§ﬂ§W$3H§%gg§§thp of one
anot her igwrig ddnductets @f dobucliiipom odtiBparenasretlaytesiuwitht that retaln sidanf itke
substrate 0[ t he coil sgbgtrat forns an insulating separation |ayer

bet weln 904! P7Ta5T EBAHOL(IBF€%hd the coil and the contact ends of the strip
conductors are situated congruently with the coil contact ends of the coil.
I n an ensui ng production step, the contact ends of the strip conductors are
subj ect edlhochinpaidanedeloacenrd ips da skel imyeiithan consequsintlycemnatiseegls such

that an it erdimolat o SOREAGHTRETL luublial i § RIIR G S8 rgeparat ing

| ayer and arranged’between contact ends of trip conductors and the
coi | contsaadwadokldikesstsuoulrt dreewdsh theichpp asader @26tHachipemadudantadabes

variation of this methqod, the separation lLayer is formed by the coi

subst Fat €0 babitfuranmess il TtdiReneotuct ForukverSbharastisd Befifict ors i s
subj ect edn_t@op_rc%ﬁwneulw r%@ﬂ%cﬂﬂf. THe rkéddd ﬂfatfalrlb&{cfa@s@ldMBd Gfklh@cﬁﬁf rrer
substrate is simultaneously conpressed in a contact zone. 30 One preferred

enmbodi nmergs dpretestioni geaipefuteerna inéluengss cap bendlomi migds - 5of the chip
card nodul e, are described in greater detail below wth reference to the
drawi ngs. The drawi ngs show. Fig. | a chip nodule in the formof a top
view, 5 Fhgecordinhéo @ahbpharosinbed siavinofi theFingentionn thdhiehfprardomodude oss
secti ok qla()sngs%rngtulrieplen %hi% G Ee% irl) lrr;olfJulier}slcz:iogtacjféd to% a:tl'%oil 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



.20 25.Fig. 3 an endl ess substrate that is provided with strip conductors
and serves for producing the chip nodule shown in Fig. |; Fig. 4 the

endl ess substrate shown in Fig. 3 after the flip-chip contacting with
chips; Fig. 5 the endl ess substrate shown in Fig. 4 which is provided with
chips, nanely after its segnenting in order to produce interconnected chip
nodul es; Fig. 6 another enbodi nent of the chip nodule in the formof a side
view, Fig. 7 the chip nmodule shown in-BFirgs. 1 and 2 during the contacting
with a coil nodule in order to produce a chip card nodule; Fig. 8 the coi

nodul e sheWasigroled-pafticiidrhe afiQimpa@bods 1PBoVH OWkiad@nkidd. thQ JHIp @ed ! nodul e
shown in Fi after the contacting with -6 a chip nodule in order to

. 8
produce dnegpb eerddimgite ghe myentian Hrdtthechépriverd Hers asfangedhep tear d
nodul e, i . t t j ..a .chip.car e. Fig. 1
Shows. 2 b Tsile £y e A3 R SROBRE CRRler b EEMREROTPRIL S TS, 20
and cont ached ensdlly sttens oondoat wwind2bg setioeh of hke chipacath¢ entedl by neans

of its contact surfages 23, 24 shown in Fig. 2. Fig. 2 also,shows to that

an i nt’er nfetitatecy ﬁgﬁ?ﬁs%& %Ei“%f‘)&%?be E‘?ﬁ%teéi&'tvegi g%"t??t%lcﬁ&"g‘ 80Ffface 28 of
the chip gaer b8l ok Sltek RQiLPHRacBEAE 29, 30 of the strip conductors 25, 26
is filled with an underfiller 32. The underfiller 32 sinultaneously seals a

peripheral gap 33 with a border 34. 15 Fig. 1 also shows that the chip
carrier 2, ﬁ%%ﬁlt@%nta"‘@hi!pow'dtﬁ{ﬁh{?Pe', iﬁgﬂﬁ i%ﬁsa Siin f1e0maRu bNRhr ALK @7 T Set
relative to one another in the [ong’tudi na
high technical reliability of the chip card module are ensured with a
10 minimal material requirement for the chip module and the simplest possible

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



~direction and forma central area 40 with adjacently arranged i nner end
regions 38, 39, nanely 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 transforminto one another wbth their inner end regions 38, 39 in
25 the central area 40 and otherw se extend in opposite directions, the
chip car rdfet'hezé]higsc%@ﬂtrhé‘dhhbé, RBS d8s&iBOPPEY rSast @8tdif below Swithewed from the
top. Figs. 3 to show successi ve production steps for elucidating the
product i gefoenegitp thedupwengs. Thredraypiaesda:iin Fig. 1. 30 Fig. 3 shows
an endl ess substrate 41 with endless strip conductors 42, 43 that are
arranged on the surface of the endl ess substrate 41 and extend parallel to
one anot her i rFighé | onghtohdp maddderiachiediormf of heopndtwss substrate 41. The
endl ess substrate 41 fornms an endless chip carrier 44 together with 5 the
endl es’s strip conductors 42, 43. Fig. 4 shows the endless chip carrier 44
that this prowijded w thyghtRp hdduid BhowRaH MigStiant tHenthy 8k 9 drosyherein
the chips are contacted with the endless strip conductors 42, 43 by neans
of their contact surfaceectd® ajengtheiingtodvagciiondilell in Fig.d; 5 shows the
endl ess chip carrier 44 after it has been segnented by neans of punching
i nes 45, wherein individual chip carriers 21 of the type and surface
structure showigi 8 Fi g. ail ealéesdefubsecitdyhstaiscprowinddd ndtH strgs 45. ~5 The

of fset | ongitudi nal regiong 35, 36t hat a{e arr.anged such. t hat Lhey
transflorminto one anot figh %ﬁﬁr%GP?éSfYWb‘V*P@FHFBH%t%%F%Wb@PPP § 21
respectively have the Igmg@hihqnghq;z-shaped surface structure of the

i ndividual chip carriers 21 nakes it 20 possible to arrange the chip
carriers 21 such that they are nested into one another. This neans that,

f d to the tgtal | , .
g?gﬁ{;scanflynﬁgige? nuﬁ%g%p%%g?%gP%? ﬁﬁ?ﬂ%ﬁﬁgnig ??gﬁgﬁiﬁ%m?ﬁﬁcPH% | engt h

L can be manufactured frcomachiegewidheddpship carrier 44 than in instances in
which the chip carrier is not realized in the formof a Z, but 25 rather
convehtionally with a rectangul ar shape. Figs. 1 and 5 also clearly

i ndi cate that ,Figus to the énsh3padni@aicsh Afn iRFighhpyRRN isefrdvided @
maxi mum |l ength L of the chip carriers 21 can be achieved with a m ni mal
materi al requirement whMith shiash namedyfifter3es peneeiing ia gdefiteiently | arge

surface for contacting E)p(?d&éy Ml dnfet i 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



._g_central area. Fig. 6 shows a side view of a chip nodule 46 that nerely
differs fromthe enbodi nent shown in Fig. 1 with respect to its chip
‘carrier 47. Instead of 5 directly arranging the strip conductors 25, 26 on
-the chip carrier 21 {Fig. 1 ), an adhesive |ayer 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-€oil 52 arranged on the rear side is
also visible in Figs. 7 and 8. Fig. 7 shows the chip nodule 20 according to

Fig. 1 during the connegtdhdp npsFIRSH didker €OPIBELEOR dhIp Taé@inhodmdul € 50 in
order to produce a 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. and 9 s t il j S ies of coil
wi ndi ngs 53 tﬁﬁ ;I?n th29£ﬂ§%3%H%ﬂﬁn%héﬁggggﬁgﬁgﬁpdﬁggg“%%ﬁ{ e coi

substrate 51 in such a way that they respectively extend parallel to the
out er edges 53, 5?, 60 20 and}P1 of &Qe c%i% substra%e 51 in the form of
four i nding 9d8tildns 54t ABOthex embpdimeng of 4,eRip cafid QAN ng 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 2ig¢digovey a chap medule Zhwigh 8 K41P 22that depriaggpd sdugshihe chip
card nod 89 H 1t ' : : r 0Bt ol I Oin
such a m§§ﬁpﬁgﬁltﬂ§jgﬁ?ﬁwggpghﬁbgﬁg5§°§ﬂ%§??§?g»28;?§€% %gpg%gﬁﬁgzioi
subst r at eopheans wfiitscortct sudaced 2and84tdhevooid F52 i Fig.thelsoosHoveont act

ends 64, 65 is.situated on the rear side of the coil sybstrate 51 which
Faces tanel)at PRATIGTEATS BECH BFUETer & Sep BPOHTLE 4ha b dobEact e co |
modul e 5024 besh®Bhe PAESSUT B oPaHe (bpdPdide 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. | 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



-9 contacting rams 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 rans are noved agai nst the contact ends 75, 76 of
the strip conductors 25, 26 of the chip carrier 21 in order to produce a
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, by-sinultaneously acting upon the
contacting ranms 72, 73 with pressure and tenperature and/or ultrasound. For
exanpl e, e 3rigdhivs bhragbsscasatlie 44 WithFiflileds 5t eah@sclopalat hg cont act
end 76 is o deforned against the coil contact end 65 in a contact zone 88
during t hihgt proeeeaged prethe siHifree of the eanksasuhsdpept haindgexdand nt er nedi at e
cont act [ , Vi ! : i s dar f il
substr at nfﬁk?ﬁﬁgggﬁ%gglﬁ%ﬂ?ygﬁﬁﬂggﬁhggdaéggéﬂé)tﬁgfgﬁg%§1?§nﬁﬁgg t he
mat eri al 4f. Tieecodlass substrbst 4 htferi8¥,anecmgllespohip carerSheegdther madr si de
of the contact,,end 15 76 of the strip conductor 26 is sinultaneously
subjeéie&hfd”5p8§%ﬂvgfc?%gh%ﬁF?ﬁZr4éubstrate 87 is conpressed in the region
of the contact zone 88. Fig. 9 shows the finished chip card nodule 69 in
the formof a top view, conprising the chip nodule 20 that is arranged on
the coil Bigodtshavws the andless chbmcarted4hithat thie psovidedowitlicehiend2 64, 65 on
t he rear gi i tyr ] s,.af .1 r ontacts 74.
Fig. 9 inggg%géu%ﬂg%ﬁgHé“%ygﬁgpggﬁggﬁbhﬁ%gﬁﬁgzﬁ%‘é&?%ﬁ%@‘gggphghe entire
wi dt h of d¢rhidesd sttipngsendictohe 420#B B2meabs BifgheikOc ahewssddiecgr 3uz4 iasn of a
chip Eard nDduLeF77 hat, anal ogous to the chip card nodul e 69, is conposed
of a Lhi pPHOWLIE 28 4nd a coil nodule 50. In contrast to the chip card
nodul e 69 shown in Fig. 7, the chip card nodule 77 shown in Fig. 10 has a
nodi fied structure, in which the coil 30 nodule 50 faces the carrier

subst r at Fig7 Sothawme thhepdipssgihép sarnipt h4 jadterdihas beensggspentpd®yi s arranged
on the caj : . r t ' I 7, the
chip nndﬁ?gagﬁgfihgﬁﬁg‘988E%#gaqgﬁﬁéghﬁgﬁggﬁﬁ$§mﬁﬁgﬁLﬁ%@féngqgﬁfgp 2 faces
t he pressanrdespddcd Stranthirehehobvicim Bi221 iase diefinatiey saidapwhitingdoeptétl e 79

of the pressur d 78. Except. for e contact ends .75, 76, the strip
Condutt or ST 8B TndTaimaf R iou 1% SO age i Sedriisy et ot e of "t he
pressure Pagsfé8m info tohe 4_ehenapd colfecEieet Resr® RS chfp cdfriet e pressure pad
78 contains depressions 81, 82, wherein contacting rans 83, 84 are arranged
opposite %WPF%%§@YdEﬁFb§§i@ﬁgt%&ch that to the arrangenent consisting of
the coil substrate 51 and the chip nodule 20 is situated between the
contacting ranms 83, 84 and the depressions 81, 82 in the region of the
cont act ehls Z7Shapeal. sirifgee $0ushoe ftthe ipdoddotl ohipofaraidref2] mhakesigh- cont act
85, erein the t5 contacting. ram 83 i.5 di spj,a in the direction of the
opr o8t 1 crp P RoruTeR e FrAlisl 7% e Tl T FBey P Patel L0 o
t enper at Ui tBBE/ DiiisUuhb4@s thindrefefreddn® i lotslksigiRtIg; St tlandndescarri er
substrate 87 consist of suitable materials, for exanPIe PVC in both

&

i nst ancessubsHatedd} éoqti_gl"tfi??d‘ttb‘f i?élgebf‘”mbéré’_cfiilndéﬂﬁé' s sarrigid 2he carri er
substrat teﬁﬁ?l @k Iteggtlﬁl' BarlBe gfﬂdfﬁ&u%d 'f§oeq'ﬁ@'&ﬁﬁé’ssaaﬂ%oaar?i\é%w aqd,

wher ein e displaced materi ornms an outer bead 86 1 n the enbodi ment
shown. 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



A conparison between the through-contact 85 (Fig. 10) and the

t hroughcontact 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

t hr ough-contact 85 due to the contacting nethod that is practically
realized in the formof a deep-drawi ng process. Fig. 10 al so shows that
this type of through-contacting which-proves particularly reliable in
practical applications is achieved without 30 causing a di sadvant ageous

i ncrease dJdeRidahgréptal height H of the chip card nodule 77. Fig. 11 shows
anot her chip card nodule 89 that conprises a chip nodule 20 and a coi
nodul e 50, wherein the carrier substrate 87 of the chip carrier 21 5 serves
as an insyl atinp e t] | ayer, .he tri o) - 26 and
t he coil nggl t6Isr}ll%t“ﬁsl ggéﬂ}sg?&f ﬁg acgol?'llg réévgg&r %?Zhétl&ggerl@i @? gecrtgﬁg gmzrrtg‘teeri al
that is patbiodieut|sphomnasimsFant1 wWdtldedgrenatso ors, cHiprcaxiampl7e, Insteadrdfi fi ci al

resin. The carrier substrate, 87, in contrast, cqnsists of. a relatively soft
et er al SFGHCREABELIE A SiFIR R0 CtBUL2S 7D O Sk Phehi et o 6 o
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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



.surfaces (23, 24) face the strip conductors (25, 26). 15 3. The chip nodul e
according to Claim2, characterized in that the chip (22) is contacted on
the chip carrier (21) in accordance with the flip chip technique. 20 4. A
chip card nodule with a chip nodul e according to one of Clains 1 3,
characterized in that the chip nodule (20) is contacted on a coil nodule
(50) that conprises a coil substrate (51) and a coil (52) arranged on the
coil substrate, namely such that the ré&ar side (70) of the chip (22) is
arranged on the coil substrate and the strip 25 conductors (25, 26) of the

chip rmdué(ﬁnamn%qah@mew%ﬂa AdtesHAM cSheR g 88V ilce GRBLAFLIn LAdsn (B4, 65)
of the coil 3 5. Achip card nodule with a chip nodul e according to
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right through-contact 74 in Fig. 7 indicates that the contact end 76 is

10 deformed against the coil 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



(64, 65). - 14 7. A nethod for producing a chip card nodul e that
conprises a chip nodule with a chip carrier that is arranged on a carrier
substrate and contains strip conductors that are contacted with a chip, as
~well as a s coil nobdule with a coil that is arranged on a coil substrate,
characterized in that the chip nodule (20) and the coil nodule (50) are
arranged on top of one another in a first production step in such a way
that the carrier substrate (87) or thellcoil substrate (51 ) form an

i nsul ati ng separation |ayer between the strip conductors (25, 26) and to

the coi |l {D2ataQchrid1e ok 38d c8Ndsubstrate 69) of the strip conductors are
situated congruently with coil contact ends (64, 65) of the coil, and in

that the contact ends of the strip conductors are pressed agal nst the coil
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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
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and a coil module 50, wherein the carrier substrate 87 of the chip carrier 21

5 serves as an insulating separation layer 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 example, an artificial resin. The
carrier substrate 87, in contrast, consists of a relatively soft material, for
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.
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characterized in that the chip carrier (21) contains two longitudinal

regions (35, 36) of identical length which are offset relative to one
another in the longitudinal direction of the chip carrier and

10 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) is contacted on the chip carrier (21) in accordance with the flip-

chip technique.

20 4. A chip card module 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, namely such that the rear side (70) of
the chip (22) is arranged on the coil substrate and the strip

25 conductors (25, 26) of the chip module are contacted with the rear

side of coil contact ends (64, 65) of the coil.
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10%r& () - YQ Q@$§§§t§9¥h@9'ﬂ{0dtﬂlg% arranged opposite of the coil and the strip

conductors (25, 26) are contacted with the upper side of coil contact

ends (64, 65) of 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).
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module with a chip carrier that is arranged on a carrier substrate and
contains strip conductors that are contacted with a chip, as well as a

5 coil module with a coil that is arranged on a coil substrate,
characterized in that 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 the carrier substrate (87) or the coil substrate (51) form an
insulating separation layer between the strip conductors (25, 26) and

10 the coil (52) and the contact ends (75, 76) of the strip conductors are
situated congruently with coil contact ends (64, 65) of the coil, and
in that the contact ends of the strip conductors are pressed against the
coil contact ends while being subjected to temperature in an ensuing
production step, namely while simultaneously displacing an

15 intermediate contact material that is formed by the separation layer
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 separation
20 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) is subjected
to pressure by means of the carrier substrate (87) while
simultaneously compressing the carrier substrate in a contact zone
(88).
25



