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10 Transponder units, which in their simplest form comprise a
chip and a transponder coil in contact with the terminal
areas of the chip, are used to an increasing extent in

- quite different fields, wherein they uniformly serve,
however, the purpose of ensuring a contact-free or wire-

15  free communication between a reading device disposed more
or less remotely from the transpondef unit and the chip ‘in
order to make possible a data retrieval for the purpose of
detecting data stored 6n the chip. Such transponder units
are used, for example, in so-called contact-free chip

20 cards, in coded labels or even for identifying animals for
slaughter, in this case used as so-called injection
transponders.

The different fields of application of transponder units
25 result in some cases in transmission distances which are
extremely mutually different between the respective
transponder unit and the associated reading device, which
distances accordingly require different operating voltages
of the transponder units or of the chip comprised therein.
30 In addition, it has hitherto been necessary to match the
layout of the transponder unit to the reading device in
each individual case, which, as a rule, makes an impedance
matching between the transponder unit and the reading
device necessary. From the above it becomes clear that even



| ayout of the transponder unit to the reading device in each individual
case, 'whi,ch, as a rule, nakes an inpedance nmatchi ng between the transponder
unit and the readi ng device necessary. Fromthe above it becones clear that
even ° -2 on the basis of the two readi ng paraneters, operating voltage and
i npedance, alone, a nultiplicity of diffepently |aid-out transponder units
is necessary in order to ensure a reliable operation of the respective
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10 production of transponder units.

The object of the present invention is therefore to make
possible the design of a standardized transponder unit
regardless of the transmission distance-encountered in an

15 individual case or of the respective type of reading
device.

This object is achieved by a transmission module having the
features of Claim 1 or 2. |

20 '
According to the invention, a transmission module for the
contact-free data transmission between a chip and a reading
device is proposed which comprises a coil arrangement
having a coupling element and at least one aerial coil

25 which are electrically interconnected, wherein the coupling
element serves to produce an inductive coupling to a
transponder coil electrically connected to the chip and the
aerial coil serves to produce a contact-free connection to
the reading device. In this arrangement, the coupling

30 element designed as coupling coil and the aerial coil are
of different design in regard to at least one of their coil
parameters which influence the coil impedance.

A transmission module which is constructed in this way and
35 which can be combined with the transponder unit by means of .

inductive cbupling consequently makes possible an impedance

matching between the reading device and the transponder



el ement serves to produce an inductive coupling to a transponder coi
electrrca{Iy connected to the chip and the aerial coil serves to produce a
contact-free connection to the reading device. In this arrangenent, the
coupling 30 el enent designed as coupling coil and the aerial coil are of
different design in regard to at 1east ong of their coil paraneters which

I nfl uence the coil inpedance. A transm ssion nodule which is constructed in
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' | transponder unit with reading devices differing from one
another in regard to their impedance. Available as such
coil parameters which influence the impedance of the
15 respective coil in the design of the coupling element as
coupling coil are, for example, the wire cross section of
the coil, the length of the coil wire associated with the
respective coil or even the material used to produce the
coil wire.
20
According to the invention, a further possibility of
matching a transponder unit to the particular conditions of
the individual case in regard to different transmission
distances is to provide, according to Claim 2, a
25 transmission module for the contact-free data transmission
between a chip and a reading device which comprises a coil
arrangement having a coupling element and at least one
aerial coil, wherein the coupling element serves to produce
an inductive coupling to a transponder coil electrically
30 connected to the chip and the aerial coil to produce a
contact-free connection to the reading device, wherein the
contact element designed as coupling coil is designed in
such a way that the coupling coil serves as primary coil of
a transformer formed with the associated transponder coil
35 to induce an increased operating voltage in the chip of the
transponder unit. |



the coil, the | engt h of the coil wre associated with the respective coi
or even' the material used to produce the coil wire. 20 According to the

i ivention, a further possibility of matching a transponder unit to the
parti tular conditions of the individual case in regard to different
transm ssion distances is to provide, accgrding to Claim2, a 25
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a way that a suitable ratio of the number of turns between
the coupling coil and the transponder coil determines the
transformation ratio necessary to overcome the respective
transmission distance.

15
In addition to the abovementioned possibility of achieving
an increased operating voltage in the transponder unit by a
suitable specification of the number of
turns/transformation raﬁio, there is also the possibility

20 of amplifying quite generally the magnetic field of the
coupling coil by means of a suitable amplification device
in order thereby to achieve a correspondingly increased
induction and a voltage increase, associated therewith, in
the transponder unit. Such an amplification device may be

25 formed from a voltage source which increases or generates
the voltage applied to the coupllng coil, that is to say,
for instance, by a battery disposed in the transmission
module and in contact with the coupling coil. This makes it
 possible to form an active transmission module which has

30 its own voltage supply.

A further possibility for achieving an amplification effect
is to provide the coupling coil with a core made of a
permeable material, in particular ferrite, which core

35 increases the magnetic field strength of the coupling coil.
The amplification device described above consequently also
forms an achievement which is independent of the



standardlzed | ayout, to span different transm ssion distances as a result
of thé fact that correspondingly 10 differently |aid-out transm ssion
nodul es are used in such a way that a suitable ratio of the nunmber of turns
between the coupling coil and the transponder coil deternines the
transformation rati o necessary to overcong the respective transm ssion
distance. 15 In addition to the abovenenti oned possibility of achieving an
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transponder unit, the coil arrangement is disposed on a
carrier film. The term "carrier film" is in this case not
to be understood as restrictive in regard to a material

15 choice suitable for the carrier f£ilm, that is to say, in
contrast to a widespread understanding of the meaning of
the term "carrier film", as used here, this term includes
not only plastic materials, but also natural materials,
such as, for example, cellulose or paper. Here, the term

20 ‘'carrier film" is solely intended to express the fact that
a substrate formed as carrier film is essentially
determined by its area dimension and has a thickness which

is on the negligible side compared with the area dimension.

25 For certain application cases, for example for producing a
chip card provided with such a transmission module, it is
advantageous to design the coil arrangement in total as a
card inlay. |

30 If the coil arrangement is to be used in coded labels or
- the like, it proves advantageous if the coil arrangement is
formed on an adhesive substrate.

According to Claim 11, the transponder device according to
35 the invention is provided with a transponder unit and a

transmission module, wherein the transponder unit comprises

a chip having a transponder coil electrically connected to
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devi ce according ., to 35 the invention is provi L ransponder unit
and a provided with a transmission module have already been

- explained in detail at the outset.

15 Furthermore, according to the invention, a transponder
device comprising a transponder unit and a transmission
module is proposed according to Claim 12, wherein the
transponder unit comprises a chip having a transponder coil
electrically connected to the chip and the transmission

20 module comprises a coupling element having an aerial coil,
wherein the coupling element. serves to produce an inductive
coupling to the transponder coil, and the aerial coil is
electrically connected to the coupling element and serves
to produce a contact-free connection to a reading device,

25 wherein the coupling element is designed as coupling coil
and has a comparatively lower number of turns than the
transponder coil, in such a way that the coupling coil
forms a primary coil and ﬁhe transponder coil a secondary
coil of a transformer.

30
The advantages of such a transponder device provided with a
transmission module in conjunction with a possible increase
thereby of the operating voltage of the transponder unit
have already been discussed in detail at the outset.

35

A further transponder device according to the invention is
provided, according to Claim 13, with a transponder unit



transm ssi on nodul e, wherein the transponder unit conprises a chip having a
transponder coil electrically connected to 6 the chip and the '
t ransm ssi on nodul e conprises a coupling elenment having an aerial coil,
wherein. the coupling el enent serves to produce an inductive coupling to the
transponder coil, and the aerial coil is glectrically connected to the 5
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nunber of turns
material rod.

In a transponder device designed in this way, because of

15 the strongly focused axial alignment of the magnetic field
generated by the permeable material rod, a particularly
effective and, consequently, low-loss inductive coupling is
possible between the transpondér coil of the transponder
unit and the aerial coil so that, regardless of the

20  poséibi1ity described above of impedance matching or step-
up transformation of the operating voltage of the
transponder unit, this configuration of thé transponder
device already makes possible an increase in the operating
voltage in the transponder unit solely as a result of the

25 particularly low-loss coupling via the material rod.

It proves particularly advantageous that, because of the
particularly low-loss inductive coupling between the aerial
coil and the transponder coil via the material rod, the
30 configuration described above of the transponder device
makes possible the use of a transponder coil which is
designed as a chip coil disposed on the surface of the
chip. Such chip coils are also known by the term "coil on
chip".
35
In this connection, in a special embodiment of the
- transponder device, the chip is disposed with its rear side



transponder coil, in such a way that the coupling coil fornms a primary coi
and the transponder coil a secondary coil of a transformer. 30 The

advant ages of such a transponder device provided with a transm ssion nodule
in conjunction with a possible increase thereby of the operating voltage: of
the transponder unit have already been digcussed in detail at the outset.
35 A further transponder device according to the invention is provided,
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10 chip and a transponder coil and having a transmission

module comprising a coupling coil and an aerial coil

electrically connected to the coupling coil, the impedance

of the aerial coil matched to a reading device

communicating with the transponder unit is converted by
15 means of the transmission module into an impedance of the

coupling coil matched to the impedance of the transponder
unit. '

A further method according to the invention of operating a

20 transponder device having a transponder unit comprising a
chip and a transponder coil and having a transmission
module comprising a coupling coil and an aerial coil
electrically connected to the coupling coil consists in
using the coupling coil of the transmission module together

25 with the transponder coil as a transformer which increases
the operating voltage in the transponder unit.

Preferred embodiments of the transmission modules according
to the invention and also embodiments of transponder -

30 devices provided with such transmission modules are
explained in greater detail below with respect to the
drawings, possible operating modes of such transponder
devices being explained.

35 In the drawings:



possi bl e.between the transponder coil of the transponder unit and the _
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operatingt@ transpondertmmspondeayidegiaet;r ansponder unit conprising a

Figure 4 shows a plan view of the transponder device
disposed in the chip card shown in Figure 3;

15 Figure 5 shows a further exemplary embodiment of a
transponder device.

Figure 1 shows a data transmission arrangement 10
comprising a transponder device 11 and a reading device 12.
20 The transponder device 11 comprises a tranéponder unit 13
and a transmission module 14. In the diagrammatic view
chosen in Figure 1, the transponder unit 13 comprises a
chip 15 and a transponder coil 18 electrically conﬁected to
the terminal areas 16, 17 of the chip 15.
25
The transmission module 14 comprises in the present case a
coupling element, designed here as coupling coil 19, and an
aerial coil 20 electrically connected to the coupling coil.

30 The transmission module_14 basically_serﬁes to receive the
electromagnetic broadcasting power emitted by a
broadcasting coil 21 of the reading'device 12 via the
aerial coil 20 and to transmit it inductively by means of
the coupling coil 19 to the transponder coil 18 of the

35 transponder unit 13. In this comnection, the coupling
coil 19 essentially has the purpose of focusing the
electromagnetic field on the transponder coil 18 in order



10 chip,and a transponder coil and having a transm ssion nodul e conpri sing
a coupling coil and an aerial coil electrically connected to the coupling
coil, .the inpedance of the aerial coil matched to a reading device

comruni cating with the transponder unit is converted by 15 means of the
transm ssion nodul e into an inpedance of §fe coupling coil matched to the
| npedance of the transponder unit. A further nethod according to the

invention of tpeicHiende askifcrtireNdel idavmceevBarbiplang 28SpoRLeH1 KNI t

| Si I.p and.a transponder .coi |l and having a transm'ssion nodul e
ggm: :: 28 glgcerc}lﬂ%?%%kbeoﬁo pngncg i a° & tgFeE ARERPRYEEORALLt 8-t 0 the

coupling coil consists in using-the coupling coil of the transm ssion

nodul e t oget her ' ot er il .as.a_t sf orner . whjch
i ncreases thre:@of%%a%%g VO tlgﬁﬁ%ﬁéettrggﬁ@ﬁ%% §F hﬁl&f‘iePﬁf %?_r{éa
enbodi nent? ALk tamidEEeASSh iFo difee SPgEasiounyol bagheof nvkat chipand al so

enbodi ment s . aby tiedisd BEQ 30 i antRFAvkded With EH@“tI:éﬂQﬁHh&éiéO” .
nodul es are explpained in eater detail below with respect to the draw ngs,
possi bl e oper%cgjr:ﬂg&m]d'éso%#e%m “Hi?n?ﬁ&?&??—edévi ¢BSTBePrAg Exanamiegions | n
t he draw ngs:dist#hdeé gurtetiveshinwhen tdiadgpandeti eview 0 andatBe

transm ssi on . CO i sing a transponder device and a reading
device; 5 Filg%ére 83 r%ﬁ{)lvée ani%ret ail view of the transponder device

In addition, the transmission module 14 makes possible a
matching of the impedance Z; of the transponder unit 13 to
the impedance Z, of the reading device 12 as a result of the
fact that the coupling coil 19 and the aerial coil 20 are

15 essentially identical in their impedance valueg to the
transponder unit-13 or the reading device 12, respectively,
or are matched thereto.

Figure 2 shows, for the purpose of a more detailed
20 explanation of the modes of operation, referred to above,
of the transmission module 14, a more detailed view of the
transponder device 11 with the transponder unit 13
© comprising the chib 15 and the transponder coil 18 and the
transmission module 14 comprising the coupling coil 19 and
25 the aerial coil 20. '

In the present case, the aerial coil 20 comprises a number
of turns n

8 and the coupling coil 19 comprises a number
10. The coupling coil 19 and the aerial
30 coil 20 are connected via electfiéal conductors 22, 23.
Because of the different winding lengths of the coils in
conjunction with the number of turns, given otherwise
- identical coil parameters which influence the coil
impedance of the coupling coil 19 and the aerial cbil 20,
35 the coupling coil 19 has, in the present case, a lower
impedance than the aerial coil 20. Accordingly, the design
©of the transmission modﬁle 14 shown in Figure 2 can be

of turns n



shown di,agrammatically in Figure 1; Figure 3 shows a sectional view of a
chip card constructed in |layer technique and provided with a 10
transponder device; Figure 4 shows a plan view of the transponder device
di sposed in the chip card showm in Figure 3; 15 Figure 5 shows a further
exenpl ary enbodi ment of a transponder degijce. Figure 1 shows a data
transm ssion arrangenent 10 conprising a transponder device 11 and a

readi ng devi aesigned) fbe ékaﬂpp@nd@ds tleat athel er@ldrics @id trsardsgponder
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10 impedance for thlS purpose

In the embodiment of the transmission module 14 shown in
Figure 2, in addition, an interaction of the coupling
coil 19 provided with a relatively low number of turns

15 n = 10 with the transponder coil 18 comprising a relatively
high number of turns n = 20 prodﬁces a transformer effect
via the inductive coupling indicated here by a diagrammatic
field line pattern 24 in such a way that the coupling
coil 19 and the transponder .coil 18 act as primary coil and

20 secondaxy coil, respectively, of a transformer 25, with the
consequence that a comparatively increased voltage is
induced in the transponder coil 18, as a result of which a
correspondingly increased operating voltage is available
for the chip 15.

25
Figure 3 shows a transmission module 26 in an embodiment as
a card inlay in a chip card 27 formed in layer technique.

In addition to the transmission module 26, the further

30 layers are formed from a chip inlay 28 hawving a chip 29
accommodated therein, a transponder coil inlay 30 having a
transponder coil 31 embedded therein and in contact with
the chip 29 and two outer top layers 32 and 33 disposed in
each case on the chip inlay 28 or the transmission -

35 module 26. The chip inlay 28 and the transponder coil

inlay 30 form, in the present case, a transponder
device 49.



to achieve as effective an inductive coupling as possible between the
coupling:coil 19 and the transponder coil 18. A further function of the
transmi ssion nodule 14 is to 5 effect an increase in the operating voltage
of the chip 15 by neans of a suitable interaction with the transponder coi
18 in order to nake possible an increasedj$ransm ssion di stance A between
the transponder device 11 and the readi ng device 12. 10 In addition, the

transmi ssi on mirglidee ﬂéﬁm}sas;?éo&&iah?mi@sﬁ?%m?aqlef 2‘5h§ni apgﬂaﬁcei%,er r] of
the transponder, ,unit_ 13 .t.0 the.i ange of ,the reading devjce as a
result of thé"%%ﬁnatﬁﬁﬁp%ﬁﬂg'&6&&?5 oha 'Fnlgeﬁﬁagtﬁ81ie?§awh% 1359 are 15

essential |y idd@mraaindgtedeiia icopedatoesyabyes7t antiharer absposdérnepet 13
or the reading, deviggnJ? o/ SSRECUILYRLY 350k REEIR Chegyf hepes 0. Figure 2
3 talped 5 Xplanat ron o fle

shows, for_the purpose of a nore d _ nodes of
oper ati on,> r T FERED auah cefrniex deyesnineyi ba aounbsed4inathere

detail ed vi evprésdiite ddsngordYordawied kiiw.th the transponder unit 13
conprising the chip 15 and the transponder coil 18 and the transm ssion

nodul e 14 conprising the coupling coil 19 and 25 the aerial coil 20. In the
present case,Bdtie s itatarpdnddd eoifr 33eand Bhsbesbuplihyr86id 348 and the

.coupling coil.y Q) | SES: @ r.of furns n =:10. The,coupling coil 19
and the aeri atik}%écm%l Zc%lalr ejg;g‘%ﬁ’e&eeéoﬂngaeFch?FSaFO&EJﬁdﬁﬁ?o? 5928873,
Because of0t eoih g fraradhiced ridi mgdtdvegt Wayef the coils in conjunction with

t he nunber of turns, given otherw se identical coil paranmeters which

i nfluence the_ coil inpedance of .the coupling coil 19 and the aerial coi
20 : Figure 5 shows a transponder device 39 comprising a :

transponder unit 40, which is formed from a chip 41 and a
'transponder coil 43 disposed directly on the contact .

15 surface 42 ﬁrovided.With terminal areas. In specialist
language, such coil arrangements are also described by the
term "coil on chip" and can be produced in an etching or
shearing process.

20 The transponder device 39 comprises a transmission
module 44 which is composed of a short-circuited aerial
coil 46 disposed around a ferrite core 45. As a departure
from the transmission modules 14 and 26 shown in Figures 2
and 4, the electromagnetic field picked up by the aerial

25 coil 46 is focused in the case of the transmission
module 44 on the transponder coil 43 not by means of a
coupling coil, but by means of the ferrite core 45 which
strongly focuses the magnetic field and aligns it axially.

30 As shown in Figure 5, the transponder device 39 makes
possible a construction in which the chip 41 can be
positioned by means of its rear side 47 directly on an end
face 48 of the ferrite core 45. To achieve as effective an
inductive coupling as possible between the ferrite core 45

35 and the transponder coil 43, the chip 41 is disposed on the
end -face 48 of the ferrite core 45 in such a way that the
end face 48 from which the magnetic field is essentially



35 the coupling coil 19 has, in the present case, a |ower inpedance than

t he aerial coil 20. Accordingly, the design of the transm ssion nodule 14
shown_ in Figure 2 can be desi gned, for exanple, so that the coupling
coil 19 is matched to the relatively |ow inpedance of the transponder unit
13 and the aerial coil 20 is matched to tike rel atively hi gh i npedance of a
readi ng device, which is not shown in 5 greater detail here, so that it
becomes possehlieteyt ghanshef tiAfRsponderi Gsibruingtd enld oot a

hi gh-resi stance.readi ng device to a | owresi stance transponder unit w thout
~the transpongglslﬁﬁif)fl‘i tself, that is to say the transponder coil 18, having
to be matched directly in ternms of 10 inpedance for this purpose. In the
enbodi nent o h 38 S mmgdu i R o s ifion, an
i nteraction ng%t %5%%@%??%3 gg‘irge%é%?%éi%&e%%% _aEg %elﬁr gjtaizﬁlte d)}l Z?égt\%\_i}}rlurrber ’
of turns P5 suitebhlei £Rrt HESt REN3pBATERlERA | i binht itwanFRendgRtiNel v

hi gh nunber @hilch RhieN tTadBpBhAdY¥Casvict I PPS{HrdBspsdd®din \d a the inductive
coupl i ng i ndi cated,he&i b\P/ a.di.,agrammatjc field line pattern 24 in such a
way that the NESUBEAAG LY FerdednlanREr (1A Ap oIS Artines s y
coil and 20 decdodard,cdbl, exampel i feby, ghdsa dndnéiicherar? e vaddd f he
consequence a aratively.increased.volta i S 1 ( i

t ransponder E:j%%f ei‘@&%g%’a%bgguﬂgbgﬁﬁﬁ?%‘ﬁgl c%r}%g%%%oégn%ﬁgsr%%c%@gd

oper at i ndOvolicayddentdifyingbhoifmalst he béi plavghSredgure 3 shows a

transm ssi on nodule 26 in an enbodi nent as



i acard inlay in a chip card 27 fornmed in layer technique, In addition to

* the transm ssion nodule 26, the further 30 |ayers are forned froma chip

. intay 2 accomodat ed therein, a transponder coil inlay 30
' having glnﬂnmlmmmmmg 31 enbedded therein and in contact with the chip
. 29 and tvio Sutér Yop®ldyers 32 and 33 disppsed in each casg s Hﬂ'HhSEEEM-
:inlay 28 or the transm ssion 35 nodule 26. The chip inlay 'g g

; transponder coil inlay 30 form in tHaeRtceaalimgase, a transpondei—devi-ce
149, 12 Figure 4 shows the transm ssion nodule 26 in a plan view, with a
coupling coil 34 and an aerial coil 35 which are interconnected via
conductors 36,. 37 Tarthsarissdicppoedileer(@4pn26, coshfior athe econeyet - Bee

desi gned as t hin- Ng arr I r y c osed in
the present case. (gjfgeag %&%ﬁh %E'%F’I W@E@Q?ﬁ ]f:l &ﬁ#a%%bn%%f Jgg)l Iglg@ it nd the
coupling doil 34, reaflime deatiicgl (d8)| hegingyabeoldr arvangemene \gl@icb and

al so as 10 coils prpgiced i %QR&hﬁhg“@XemEhBUR§95 §@?W§n& Lt apepepdshe
device 39 conprising a_transpondér unit 40, ormed froma chip 4

and a transponder 312 UFYilsfdfed évréé?lVhbﬁhtﬂﬁec%%?§E¥1§€ L¥irface 42

provided with ternid@rdsgasctdd) shegedhi ehel aagpagﬁg &lekefiti berves to
arrangenents are al so descrlb ﬁ“ﬁé’the ter '

produced in an et RN 15?0883? +%$?tF3n§pBﬁ38?P88§?fe 39

conpri sesl@ transmcish oﬁ.8 31 43) electrlcally connected to the chip
and the aerial coil serves to produce a connection to
the reading device, and wherein the coupling element
designed as coupling coil (192, 34) and the aerial coil
(20, 35, 46) are of different design in regard to the
15 coil parameters which influence the coil impedance.

2. Transmission module (14, 26, 44) for the contact-free
data transmission between a chip (15, 29, 41) and a
reading device (12) having a coil arrangement which

20 comprises a coupling element (19, 34) and at least one
aerial coil (20, 35, 46) which are eiectrically
interconnected, wherein the coupling element serves to
produce an inductive coupling (24) to a transponder
coil (18, 31, 43) electrically connected to the chip

25 and the aerial coil serves to produce a connection to
the reading device, and wherein the coupling element
is designed as coupling coil (19, 34) and,
specifically, in such a way that the coupling coil
acts as primary coil of a transformer (25) formed with

30 the associated transponder coil (18, 31) for inducing
an increased electrical operating voltage in the
chip (15, 29, 41).

3. Transmission module according to Claim 2,
35 characterized in that the coupling coil (19, 34) has a
number of turns n which is reduced compared with the
associated transponder coil (18, 31).
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nodul e 44 whi ch |s“co osed of a short-circuited aerial coil 46 disposed

around I"j E ; As a departure fromthe transm gs+er—rodH-es—14
and 26 L 2 and 4, the el ectromagnetic fiel jTHIScSHEETuHAS)BEENe
aerial 25 coil 46 is focused in the case of the transmiss|on mREMACER on
the transponder coil 43 not by neans of aggcoupling coil, T by Teans - of
the ferrite core 45 which strongly focuses the nagnetic field and aligns it

axially. 30 #s shpmnsrﬁu&mﬁ etn&dultéﬂe it Q&d&éﬂﬁébé@d@ﬁg”ﬁ&eelaﬁﬁﬁl bl e
.a construction in_whic e c 41 can %P%IOHG g its rear
side 47 directly 3% e zﬁ?ﬂﬂaqq1 HQS’ 8 EG?BS 335*8na RF¥¢&Tas

effective an i ndustehip c()lEpJ |ZB;;, arl )pcasl [ ecaetingedettieef e(u.e)t havdheg 45 35

and the transponder; €oi i_.spose e 48 of
the ferrite core ‘% ]l?néisﬂ%%ge*g& %Eﬁht &ﬁéﬁ a%eggggll “\% £
magnetic Pield i s(k3sedt) aang at h§ﬁ$§nqnaa§emm@1tﬁ@lﬂréﬁgpoﬁéer4éélI 43 are

in a congruent pOﬁhiéHnaré*@iééé¥¥ﬁ3¥E¥”1d¥@ﬁdaiﬁ§@@@a | gner@dhethel S
particularly 5 SU|tabl for use as a so-call ed |nject|on transponder in
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10 serves to produce a connection to the reading device,

and wherein the coupling element is designed as
coupling coil (19, 34) and the coupling coil is
provided with an amplifying device which amplifies the
magnetic field of the cbupling coil.
15
5. Transmission module according to Claim 4,
characterized in that the amplifying device is formed
from a voltage source which increases or generates the
voltage applied to the coupling coil.
20 |
6. Transmission module according to Claim 4,
characterized in that the amplifying device is formed
from a core of permeable material which increases the
_magnetic field strength generated at the coupling
25 coil. |

7. Transmission module according to Claim 6,
characterized in that the coupling coil simultaneously
serves as aerial coil (46) and has a permeable

30 material rod (45) as core to form an axially aligned

' magnetic field. ’

8. Transmission module according to one or more of Claims
1 to 7, characterized in that the coil arrangement
35 (34, 35) is disposed on a substrate (38) designed as
_ _ carrier f£ilm.
—_—
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14 1. —4¥ansnﬂ55|on—nndufe (14, 26) for the contact-free data transm ssion

betmeen H f a transponder unit (49) and a reading device
(12) haviﬂ@ HBH L ment whi ch conprises a coupling 34
and at ‘I rra c0|I (20, 35) which are electrical q@""l SHEET HAS BEEN

i nterconnect ed, wherein the coupling coil;gerves to produ HEI%AGEBve
coupling (24) to a transponder coil (18, 31) electrically connected to the™

chip and thesaerl @kaﬁemiseféﬂeﬁoa@wrm Go clainf@nection to the

readi ng devi ce, coj | and the aerla coil_ (20, 35)
are of different g@F@ﬁt?ﬁl ﬂa B ?%@?h%ﬁ? H AERRARTETE uei A t he
coi | inpedance, chasaghedi agdai datdainldye ¢3a)pl i ng coil (19 34) and the
aerial coil 15 (20, 35) are disposed on a conmon carrier |ayer (38),

in such a way that the coil arrangenent, together with the carrier Iayer
fornms a uBit 1@hi cWraaambesmeedmoddbeeMdmg)ftq HelaimarBsponder unit.

2.~ Transm ssion ggs!alggfesgeadmgtﬁgtq ”25311 %ﬁ% St d Ny Jﬁ%séci"e

coi | arrangenent F he carrier Tayer e a card ay (30)
of a chip card coﬁ@tﬁﬁcﬁéheﬁhvﬁa§ébsteeﬁﬁfque 25 3. Transm ssi on nodul e
according to Caim1 or 2, characterized in that the carrier Iayer (38) is

destgned = G311k lial et (31TLES) 20 TR0 accordhing Lo onp. o e
i s designed as adeedtvdisybgs;aBe, &0) ardasnstarassmissishiinoduldg for the
contact-free data(14, 26, 44), wherein the trehsponder unit comprises a
' chip (15, 29, 41) having a transponder coil
(18, 31, 43) electrically connected to the chip and
the transmission module comprises a coupling element
15 (19, 34) having an aerial coil (20, 35, 46), wherein
the coupling element serves to produce an inductive
coupling with the transponder coil, and the aerial
coil is.electrieally connected to the coupling element
and serves to produce a contact-free connection to a
20 reading device (12), and wherein, to make possible a
matching between the transponder unit (13, 28, 30) and
the reading device (12), the coupling element (192, 34)
designed as coupling coil and the aerial coil (20, 35)
are of different design in regard to at least one of
25 their coil parameters which influence the coil
impedance.

12. Transponder device (11, 39) comprising a transponder
' unit (13, 28, 30, 40) and a transmission module
30 (14, 26, 44), wherein the transponder unit comprises a
chip (15, 29, 41) having a transponder coil
(18, 31, 43) electrically connected to the chip and
the transmission module comprises a coupling element
(19, 34) having an aerial coil (20, 35, 46), wherein
35 the coupling element serves to produce an inductive
coupling to the transponder coil, and the aerial coil
is electrically connected to the coupling element and
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transm ssio en ch| (41) of a transponder 35 ~unit (40) and a
readi-ng dev m Uﬂumm_l 15 arrangenent which copps a.coupling

el ement (4 e aerial coil (20, 35, 46), QSHEEF Res BE _
coupl i ng el errent serves to produce an inductive coupling to REPL£ er
coil (43) electrically 5 connected jt70 the chi p and Theaef+a+—ecoll

serves to produce a connection to-the reading device, characterized in that
t he coupling el eneakves ﬂespg@@chSaacwawlﬁx@eWMﬁieﬁtﬂdm tahisch is

ded by th h t hat t t I d 10
26 substrate for FREMES Fvastl GAE Tl Hhern T T Bhute Y he
aerial coil, fornd1@,uB#d whi des:gnedbeaslscgmplrﬂd@mtﬁélntaqd dfast ke
t d it. der 15
ransponder uni gmgargeg.géggogg{,eg??ﬁ 'r?'ﬂ}férf“ dlensponder

unit (40) and a tranSm ssion wherel n e transponder unit
conpri sesBa chip EXenspPrpfes €pihspd oiin (maahaé@me}amfgatcmct ed

to the chip and tgeu mﬁ %éiloﬁomQUéepfﬁmy S&§11a a&mlninéﬂ&x%lr@wdé%)
havi ng an aerial coi, FFﬂég?Bglagg %ﬁ§% I|n %Ienent serves to
t r dﬁﬁﬁ}

produce an i nduct £9&1c the aerial coi
serves to produce a contact free connection to a readlng devi ce (12)

materi a2 13- TiEhepoRals RebP8a T EE o) SoRE R M AR,
and the ddrial counit4d}3is28ispBsedOhranthida transmission module
- (14, 26, 44), wherein the transponder unit ‘comprises a
chip (15, 29, 41) having a transponder coil
(18, 31, 43) electrically'connected to the chip and
the transmission module comprises a coupling element
15 (19, 34) having an aerial coil (20, 35, 46), wherein
the coupling element serves to produce an inductive
coupling to the transponder coil, and the aerial coil
is electrically connected to the coupling element and
serves to produce a contagt-free connection to a
20 ~reading device (12), and wherein the coupling element
is formed from a permeable material rod (45) whose end
face (48) serves as coupling surface, and the aerial
coil (46) is disposed around the material rod (45).

25 14. Transponder device according to one or more of Claims
11 to 13, characterized in that the transponder coil
is designed as a "coil-on-chip" chip coil (43)
disposed on the suriace.(42) of the chip (41).

30 15. Transponder device according to Claim 13 and 14,
characterized in that the chip (41) is disposed with
its rear side (47) on the end face (48) of the
permeable material rod (45), and the chip coil (43)
disposed on the contact surface (42) of the dhip (41)

35 opposite the rear side (47) is disposed with its coil
surface essentially congruent with the end face (48)
of the material rod (45).

I
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1

on: chi px di sposed on the surface (42) of
Transponder device according to Claim6 or 7, 35

that the chip (41) is disposed with itggrear side (47) on the end face
(48) of the 5 perneable material rod (45) and the chip coil (43) disposed

on the contadts .suMertpd 42) opbrubenghbptiddspongesi devide (ERS 37 de3§A7) is
di sposed with |tsé%%#%§%ygégce %§seqagalgg copgry egta“{££5é£§’§é9 &g{g (48)

t he Transponder device accordlng to Cla|n16
char "Tﬂm!ﬁ “ J!l]l n that the transponder coil is BEENI
char ac in.

of the material r
(13, 28, 30, 40) comprising a transponder coil

(18, 31, 43), and a transmission module (14, 26)

5 comprising a coupling coil (19, 34) and an aerial coil
(20, 35) electrically connected to the coupling coil,
in such a way that the impedance of the aerial coil
which is matched to a reading device (12)
communicating with the transponder unit is converted

10 into an impedance of the coupling coil which is
matched to the impedance of the transponder unit by
means of the transmission module.

17. Method of operating a transponder device (11, 27, 39)
15 comprising a chip (15, 29, 41) and a transponder unit
(13, 28, 30, 40) comprising a transponder coil
(18, 31, 43) and a transmission module (14, 26)
comprising a coupling coil (19, 34) and an aerial coil-
(20, 35) electrically connected to the coupling coil,
20 in such a way that the coupling coil (19, 34) of the
transmission module (14, 26), together with the
transponder coil (18, 31) acts as transformer (25)
which increases the operating voltage in the |
chip (15, 29).
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