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(57) Abréegée/Abstract:

Removable card for a contactless communication contains an antenna (4) formed of threads (10) placed on the external surface of
the body (1) of the card and covered by a layer (/) of a ferromagnetic material. In advantageous adjustment the antenna (4)
contains on one area (2) of the card eight threads (10) and both areas (2) of the card are covered by a layer (7) of a ferritic foil. The
antenna (4) Is connected to the series with element (12) with capacity and the resistance (11) on the other side. Resonant circuit is
tuned In for the final frequency from 13.0 to 15.0 MHz. The signal from the antenna (4) is read between the first and the second
thread (10) from the side of the element (12) with capacity. The production method for the antenna on the body of the removable
card resides In the fact that a groove of the conductive path (5) shape Is dredged on the surface of the card's body (1), the groove
s filed with a conductive material and a ferromagnetic material layer (7) Is applied on the surface of the area (2) covering the
antenna (4).
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Fig. 7

(57) Abstract: Removable card for a contactless communication contains an anten-
na (4) formed of threads (10) placed on the external surface of the body (1) of the
card and covered by a layer (7) of a ferromagnetic material. In advantageous ad-
justment the antenna (4) contains on one area (2) of the card eight threads (10) and
both areas (2) of the card are covered by a layer (7) of a ferritic foil. The antenna
(4) 1s connected to the series with element (12) with capacity and the resistance
(11) on the other side. Resonant circuit 1s tuned mn for the final frequency from 13.0
to 15.0 MHz. The signal from the antenna (4) is read between the first and the sec-
ond thread (10) from the side of the element (12) with capacity. The production
method for the antenna on the body of the removable card resides in the fact that a
groove of the conductive path (5) shape i1s dredged on the surface of the card's
body (1), the groove 1s filled with a conductive material and a ferromagnetic mate-
rial layer (7) 1s applied on the surface of the area (2) covering the antenna (4).
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REMOVABLE CARD FOR A CONTACTLESS COMMUNICATION, ITS
UTILIZATION AND THE METHOD OF PRODUCTION

KIELD OF INVENTION

The present invention relates to a removable, basically a flat card, in particular a
memory card adjusted to a contactless radio communication, mainly  NFC
communication for the need of authorized processes executed by mobile
communication devices. The invention also describes the utilization of the card and the
method of production by means of adapting and supplementing a common construction

of a removable card, mainly a memory card to a card with desired elements.

PRESENT TECHNOLOGY STATUS

Various memory card formats are widely used in a broad range of technical
means such as digital cameras, mobile phones, computers. An appropriate slide in
connector, slot in a device corresponds to a given standardized memory card format.
Due to industrial production the removable memory cards are spread widely and the
communication devices, mobile phones commonly contain an appropriate slot for a
memory card insertion.

At the present, known are no such cards which, besides their common mainly
memory function allow to raise the functionality of a supporting device by means of a
contactless transmission channel. Such additional transmission channel 1s needed and
desired to perform authorized operations, mainly at direct payments. Additional
implementation of a conductive path for example in the format of NFC chip into
existing and on the market widely spread and used mobile communication devices
would significantly increase the frequency of direct payments executed by mobile

communication devices.
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The effort to create a room for a contactless communication element 1n already
existing hardware space meets the problem residing in the antenna location in the way
that 1t neither affects the external design, nor collides with other elements and still have
sufficient conditions to receive and transmit the electromagnetic field.

The mmvention according to published patent JP2007166379 uses the antenna
located directly on the external surtace of the mobile phone. As for the existing mobile
phones, such solution 1s unhandy and hardly wuseable. Solution according to
CN1870012 contains an antenna inside a memory card. However, such adjustment 1s
characterized by weak transmission attributes since the antenna 1s placed in a slide 1n
slot of a mobile phone.

The French immvention FRO611190 and FRO611189 describes a connection
between the memory card and the antenna. However, there 1s no solution for a specific
antenna adjustments and position and the antenna 1s not a part of the card itself. Many
inventions such as CNI101013903, US2007/0158438A1, KR20040089800A,
KR20030005088A and JP2004348235A describe connections and advantages of
mobile phones capable to communicate with an additional antenna in short distance for
example via NFC, RFID communication. However, those solutions do not describe the
technical adjustments by which any additional and user acceptable functionality
increase of the existing mobile communication devices can be executed.

The mnvention according to the file DE102007019272A1 describes a connection
between an additional antenna and SIM card via a flexible antenna holder which should
solve the spatial problem since the antenna exits outside the shaded room of a mobile
phone. However, this solution 1s unsuitable for all-purpose use and complicates the
manipulation with SIM card and the battery.

Other solutions as for example according to JP2007060076A use the battery
body as an antenna system carrier which 1s hardly ever usable for additional mobile
phone functionality increase. Known are also solutions where the antenna for NFC
communication was created directly in the original hardware of the phone. Such

technical solutions like KR20040012401A, KR20050008622A do not enable to equip

the existing phones with an additional communication element.
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Invention according to the file DE102005026435B3 and US20060255160A1
describes a memory card containing, besides a chip also an antenna. This invention
does not include a specific location of the antenna in the way that it 1s not shaded and
has sufficient possibilities to receive and transmit the electromagnetic field after
mserting the memory card into the slot of the supporting device. Such adjustment uses

the location of an antenna element basically all over the card’s area which in fact,

worsens the transmission attributes.

SUMMARY OF THE INVENTION

Disadvantages mentioned above are eliminated significantly by the removable
card for a contactless communication consisting of a chip, basically a flat external body
of the card made of electrically nonconductive material and card contacts which basis,
according to this invention lies in the fact that the antenna comprises at least one thread
of a conductive path on external nonconductive surface of the card’s body and is at
least partially overlaid by ferromagnetic material layer.

The location of the antenna and the creation of a conductive thread on the
external surface of the body of the card improve the antenna attributes. Antenna’s
overlay by a ferromagnetic material layer solves the problem with card shading and
stabilizes the antenna tuning. ”

After inserting into a slot of a particular device a substantial part of the card is
clectromagnetically shaded by metal pieces of the slot. Un-shaded remains mainly the
cross-section of the entrance gap of which area is too small concerning the small
thickness of the memory cards. Application of a ferromagnetic material on the card
represents a significant element with suitable physical attributes in relation to signal
transmission and of which areal spread creates conditions to control and forward the
electromagnetic field from the surrounding towards the antenna on the card’s surface.
lo gain desired receiving and transmission attributes it is suitable if the ferromagnetic
material layer on the opposite side to the side of contacts reaches up to a marginal zone

of the card’s body area, preferably up to the edge of the card. From the technological
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point of view it 1s easy and suitable if the ferromagnetic material covers the whole area
of the card apart from the contacts.

To maintain the standardized proportions of the removable cards within the
stated tolerance should the sum of the superelevation height of the antenna’s
conductive path above the area surface of the card’s external body and the thickness of
the terromagnetic material layer be no bigger than 0.15 mm, favorably up to 100um.
Then 1t 1s possible to use the removable card according to this invention in slots of
common removable memory cards with no necessity to develop and produce an
external body of the card with special proportions. Ferromagnetic material relative
permeability to the vacuum 1s from 30 to 180, tavorably in a range from 50 to 150.

In advantageous adjustment the antenna 1s created on one surface of the card
(upper or lower) by six to ten, favorably eight threads of the conductive path and both
surfaces of the card are covered by a layer of a ferromagnetic material. In fact the
antenna 1s placed between the two ferromagnetic material layers.

From the point of view of good transmission attributes it 1s appropriate if the
conductive path threads have the width from 75 to 125 um, favorably 100 um. In one
possible adjustment has the ferromagnetic material layer a form of a foil with the width
from 75 to 125 um, tavorably 100 um. Advantageous 1s if the terromagnetic material
layer consists of a ferritic foil for instance with the compound of ferric oxide Fe,Os,
possibly Fe;O4 with the divalent metals.

As tfor solution with one antenna it 1s suitable if the threads are placed spirally
on the area of a quadrilateral shape. From the technological point of view the corners of
such structure will be curved. One side of the quadrilateral reaches up to the marginal
zone of the card’s body area on the opposite side to the side of contacts, preferably up
to the edge of the card. It means that the antenna’s edge 1s placed on that edge of the
card’s body which 1s, after inserting into an appropriate slot basically outside the slot,
actually as close as possible to the external edge of the slot so in fact on the edge
through which the card 1s taken out. The opposite side of the quadrilateral does not
exceed two thirds, tavorably the half of the card’s body area height and the lateral sides
of the quadrilateral reach up to marginal zones of the card’s body area, preterably up to

the edge of the card. Such adjustment allows a good use of such part of the card’s area
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which contributes to a stabile electromagnetic wave transmission. Use of deeper
located part of the card to hold the antenna’s area can be unproductive or even
worsening the total transmission attributes.

From the point of view of using a widespread microSD format of the cards
advantageous 1s the adjustment when the described area of the antenna 1s of an
orthogon shape, preferably a rectangle with the parameters of 3.5mm to 6.5mm times
omm to 10mm, tavorably Smm times 8.5mm.

From the tuning point of view it 1s advantageous 1f the antenna 1s connected to
the series with an element with capacity for instance a capacitor. This serial resonant
circuit 1s tuned 1n for the frequency of 13.0 to 15.0 MHz after inserting the body of the
card into an appropriate slot, favorably the frequency 14 MHz. Antenna 1s connected to
the series with the resistance placed on the opposite side to the location of the element
with capacity. The resistance 1s from 10€2 to 18€2, favorably 14€). In contrast to the up
to now used methods of processing the antenna signal 1s 1n the solution, according to
this invention suitable 1t the signal 1s read between the first and the second thread from
the side to which an element with capacity 1s connected to. The complex input
impedance of the receiving circuit 15 Xeqmu= 4000Q2-12200Q2 at the frequency of
14MHz.

The external body of the card 1s made of subsidized thermoplastic, preferably of
a polymer type of PA6/6T and/or LCP and/or PBT and/or PET which creates a good
condition to groove dredging with the sufficient adhesion of the conductive path to the
groove surface. To reach an equal effect the body of the card can be at least covered
with a layer of above mentioned materials on the places where the conductive path
runs. The value of the used layer should reach at least the value of the conductive path
height.

The removable card can have the adjustment containing two antennas shaped as
a spiral induction coil located opposite on the card’s body area outside the zone of
contacts and the coins are joined through metallic gaps in the body of the card. On the
card the connection 1s made on the place with no obstructions by inner elements of the
card with original arrangement. Both areas of the card are covered by a ferromagnetic

material reaching up to the edges of the card — to the end of the areas which are
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opposite to the zone of contacts. Ferromagnetic foils are found at the border of the
entrance gap of the slot and are not electromagnetically shaded by the metal parts of
the slot case. Such adjustment creates a funnel-shaped effect of electromagnetic field
flow.

Other adjustment of the antenna’s element 1s the solution when the conductive
path of the antenna 1s across the circumference winded up on the card’s body. The
thread of the conductive path crosses the area of the card’s body aslant and/or with the
curvature continuous along the edge of the body of the card to the opposite area of the
card’s body from where crosswise to the other edge of the body of the card. According
to the amount of the threads, this way 1t 1s repeatedly wind up onto the body of the
card. The course of the conductive path on the surface of the card’s body is vertical to
the edge of the body of the card and needed movement of the neighboring threads 1s
created on the edge of the card’s body in a slope or curvature shape of the conductive
path. Such adjustment creates an induction coil with the threads in both projections —
vertical and parallel to the area of the card. Due to this construction it 1s possible to
receive and transmit electromagnetic field in both mentioned directions. In case of
problems with a contactless transmission of a signal via herein described removable
card 1t 1s improvable if the mobile communication device 1s approached with the
location of the removable card to the appropriate communication component for
instance to POS terminal and the antenna 1s capable to process the electromagnetic
field radiated directionally near the transmitter. To reach a good efficiency of the
threads 1t 1s suitable 1f the across the circumference winded up conductive paths are
mutually parallel.

When using two antennas the first contact of the first antenna 1s connected to a
chip, the second contact of the first antenna 1s connected to grounding as well as to the
first contact of the second antenna and the second contact of the second antenna i1s
connected to a chip. The whole system has two near resonant frequencies due to which
it 1s tuned 1n for a wider range. The range 1s needed considering the untuned system
after imserting the card into a slot of the device. The demanded final frequency 1is

13.56MHz. Such frequency can be received by antennas without external influence of
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the surrounding are tuned in a different frequency in a range from 13.4 MHz to

13.7MHz, favorably from 13.5MHz o 13.6MHz.

To increase the functional attributes it 1s advantageous 1t the removable card is a
memory card, favorably in microSD or SD or mmi SD format.

The subject of protection according to this invention 1s by itself the utilization of
the above described removable card in the mobile phone for creating a contactless link
for payment applications with the use of a mobile phone.

Disadvantages of the present status are significantly eliminated also by a method
of production of the antenna on the body of the removable card from the electrically
nonconductive material according to this invention, of which the bottom line is that
first a groove in the shape of a conductive path is dredged on the surface of the card’s
body, favorably by means of a laser beam. The thickness of the dredge cannot damage
the integrity of the body of the card, usually does not exceed the depth from 0.005mm
up to 0.05mm. Consequently, the groove is filled with a conductive material, favorable
with an alloy containing gold since the contacts of the antenna are connected to a chip
and on the surface or on the surface of the both areas is applied a ferromagnetic foil at
least partially covering the antenna. It is suitable if the groove is filled in with a
conductive material up to the height of the surrounding surface of the card.

To reach a good adhesive link of the conductive path with the body of the card
and for easier groove dredging it is advantageous if the groove is dredged up to the
layer of subsidized thermoplastic layer, favorably of PA6/6T and/or LCP and/or PBT
and/or PET. It can be achieved by the choice of the basic material of the body of the
card or by applying a layer of desired material on the surface of the body of the card

betfore dredging the groove.

According to an aspect of the present invention there is provided a removable

card adapted for insertion into a memory extension slot of a mobile communication

device for creation of a contactless communication channel, the card comprising:

a flat card body made from an electrically nonconductive material, said card

body having a first and a second external nonconductive surface on opposite sides of the

card body;
an antenna made of at least one thread of a conductive path on the first external

nonconductive surface of the card body, said antenna adapted to resonate at a resonant

frequency; and
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a ferromagnetic material layer on at least said first external nonconductive
surface of the card body and at least partially covering the antenna on an outer side of
antenna relative to the card body.

According to another aspect of the present invention there is provided a method
of forming an antenna on a removable card adapted for insertion into a memory
extension slot of a mobile communication device for creation of a contactless
communication channel, the card having a microprocessor and a flat card body made
from an electrically nonconductive material, said card body having a first and a second
external nonconductive surface on opposite sides of the card body, the method
comprising:

forming a groove into the first external nonconductive surface of the card body;

filling the groove with an electrically conductive material to form an antenna in
a conductive path on the first external nonconductive surface of the card body, the
antenna adapted to resonate at a resonant frequency;

electrically connecting the antenna to the microprocessor; and

at least partially covering the antenna with a ferromagnetic foil that is applied to
the first external surface of the card body so as to at least partially cover the antenna on
an outer side of the antenna relative to the card body.

According to an aspect of the present invention there is provided a method for

effecting an electronic payment authorization, the method comprising:

using a mobile communication device having a removable card as defined herein
to authorize a payment transaction at a point-of-sale terminal via a contactless

communication channel between the mobile communication device and the point-oi-

- sale terminal.

DESCRIPTION OF DRAWINGS

The mvention is described in more details by means of pictures 1 to 7, where

picture 1 shows a projection view at the removable card with two antennas on opposite

dareas.
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Picture 2 1s a cross section of the removable card with the illustration of layers
and a conductive path.

In a special view, picture 3 shows a removable card with the across the
circumference winding of the conductive path. Picture 4 represents an elevation and a
profile view on the card with the across the circumference winding of the conductive
path. The elevation shows a distinctive movement of the conductive path on one area
against the parallel conductive path on the opposite area.

Picture 5 shows a lengthwise section of a ferromagnetic material layer and the
conductive path. For clearer illustration of the conductive path are the pictures 3 to 5
with no scale and do not show the real number of windings according to related
example.

Picture 6 represents a scheme of connection of a spiral induction with 8 threads
showing also the connecting point between the antenna and the receiving circuit.
Picture 7 shows microSD memory card with eight-thread-antenna on one area of the

card.

EXAMPLE OF APPLICATION

Example 1

This example describes a removable card of micro SD type with the parameters
15 x 11x 0.7mm with two antennas 4. There are on the arecas 2 of the body 1 of the
card, one tuned i a frequency of 13.5MHz, second one tuned in a frequency of
13.60MHz. Antenna’s elements are made of spiral induction coils basically placed
opposite on the areas 2 of the card. Coils are joined through metallic gaps 8 in the card
on the body 1 of the card where the gap 8§ with the joint 1s not an obstruction to inner
elements of the card. The overall impedance attributes of the antenna 4 are set to have
resonant frequency of 13.56 MHz after inserting into a slot of the mobile phone. By
creating antenna 4 the adjustable parameter 1s the thickness of the conductive path 3,
the size of the gap between the conductive paths 5 and the number of threads 10 of the
coils. The first contact of the first antenna 4 1s connected to exit contacts ot the chip;

the second contact of the first antenna 4 1s connected to grounding as well as to the first
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contact of the second antenna 4. The second contact of the second antenna 4 1s
connected to other exit contact of the chip.

First, a layer 9 of PBT polymer type i1s applied on both areas 2 of the card.
Consequently, a groove 1n a shape of a conductive path 5 1s burnt in to the layer by
laser on the areas 2 of the card. The conductive path 5 1s created by fulfilling the shape
oroove by alloy of gold. Further are both areas 2 of the card provided with a layer 7 of

terromagnetic foil with the thickness of 0.05mm. Relative permeability of the

terromagnetic foil in the vacuum 1s 50.

Example 2

According to schematic, scale-less pictures 3 to 5 the antenna 4 1s winded up on
the body 1 of the card by across the circumference winding. The body 1 of the card
contains of LCP polymer type. The conductive path 5 crosses the area 2 of the body 1
of the card, in fact vertically to the edge 3 of the card. Further 1t continues aslant under
45 degree angle along the edge 3 of the body 1 of the card to the opposite area 2 of the
body 1 of the card from where 1t leads across to the other edge 3 of the body 1 of the
card and so 1t 1s repeatedly winded up onto the body 1 of the card. The conductive
paths are mutually parallel, in this example with the width of 0.15mm. Between the
conductive path 5 winding on the upper area 2 and continuous winding on the lower
area 2 1s the movement of 0.7mm. The slope of the conductive path 5 on the edge 3 of
the body 1 of the card allows the movement of the continuation of the conductive path
5 on the opposite areas 2 of the card. The gap between the neighboring conductive
paths on the area 2 of the card 1s 1n this example 1n a range between 0.1mm to 0.15mm.
The height of the conductive path 5 1s 0.03mm. In this example the antenna 4 contains
of 35 windings of the conductive path 5 which start at the edge 3 opposite to the side
with contacts 6 and the windings finish approximately 5 mm from the opposite end of

the card. The thickness of the ferromagnetic material layer 9 1s 0.04 mm.

Example 3

A removable card 1n this example 1s a memory card with a body 1 of micro SD

shape with parameters of approximately 15mm X 11mm. It contains one antenna 4
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created on one area 2 of the card. The antenna 4 consists of eight threads 10 and both
areas 2 of the card are covered by a territic foil with the thickness of 100 um with the
antenna 4 1s placed under the foil. Relative permeability of the ferritic foil 1s from 50-
150. Covered are almost all the areas 2 of the card apart from the contact 6 zone.

Threads 10 are 100 pym wide with 100 um wide gaps between the threads 10.
The threads 10 of the antenna 4 are shaped into the borders of the rectangle with
parameters of 5 mm X 8.5 mm and with curved corners. The antenna 4 approaches with
its three sides the marginal zones of the area 2 of the body 1 of the card. One side of
the rectangle outlining the external borders of the antenna 4 reaches up to the marginal
zone of the card’s body 1 area 2 on the side opposite to the side of contacts 6, basically
1t reaches up to the edge 3 of the body 1 of the card. Two lateral sides of the rectangle
outlining the external borders of the antenna 4 reach up to side marginal zones of the
area 2 of the card’s body 1. At the stated parameters of the antenna 4 in amount of 3
mm, the antenna 4 does not intertere even up to the half of the area 2 height of the
card’s body 1 and the upper border of the antenna 4 1s app. 9 mm from that edge of the
microSD card where the contacts 6 are placed.

Antenna 4 1s connected to the series with the element 12 with capacity, herein as
a capacitor. This serial resonant circuit 1s tuned in for the frequency of 14 MHz after
inserting the body 1 of the card into an appropriate slot of the mobile phone. Antenna 4
1s connected to the series with the resistance 11 while the resistance 11 1s connected on
the opposite side to the location of the element 12 with capacity. The value of the
resistance 1s 14 €2. The receiving circuit 13 1s connected to the antenna 4 between the
first and the second thread 10 from the side to which an element 12 with capacity is
connected. Signal from the antenna 4 1s read between the first and the second thread 10
on the mentioned side. The complex input impedance of the receiving circuit 13 1s
X 1amu~= 4000€2-12200€2 at the frequency of 14 MHz.

The removable memory card according to this example 1s appointed to be used
in a mobile phone. By inserting the card into an appropriate slot, originally appointed
to memory extension and due to particular software equipment on the card as well as 1n
a mobile phone a contactless link will be made between the mobile phone and external

payment elements for the payment application with the use of a mobile phone.
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INDUSTRIAL APPLICABILITY

Industrial applicability 1s obvious. According to this imvention, 1t 1s
possible to produce industrially and repeatedly removable cards for contactless
communication mainly at the use of standards of NFC chips in the mobile

communication devices containing a slot to insert a memory card 1n.
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LIST OF RELATED SYMBOLS:

1- a body of the card
2- an area of the card

3- an edge of the card

4- an antenna

J- a conductive path

0- contacts

/- a ferromagnetic material layer
8- a gap

9- a subsidized thermoplastic layer
10-  athread

11-  resistance

12-  an element with capacity

13-  areceiving circuit

PCT/IB2009/053513
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The embodiments of the invention in which an exclusive property or privilege 1s

claimed are defined as follows:

1. A removable card adapted for insertion into a memory extension slot ot a mobile
communication device for creation of a contactless communication channel, the card
comprising:

a ﬂat‘ card body made from an electrically nonconductive material, said card body
having a first and a second external nonconductive surface on opposite sides of the card
bodys;

an antenna made of at least one thread of a conductive path on the first external

nonconductive surface of the card body, said antenna adapted to resonate at a resonant

frequency; and

a ferromagnetic material layer on at least said first external nonconductive surtace

of the card body and at least partially covering the antenna on an outer side of antenna

relative to the card body.

2. The removable card of claim 1, further comprising electrical contacts disposed on
the first external nonconductive surface of the card body and adapted for connection 1n
said slot of said mobile communication device, wherein the ferromagnetic material layer

is located on a portion of the first external nonconductive surface of the card body that is

opposite to the portion of the card body on which the contacts are disposed, and wherein

the ferromagnetic material layer extends to a margin of the first external nonconductive

surface of the card body.

3. The removable card of claim 1 or 2, wherein the conductive path and the

ferromagnetic material extend from the first external nonconductive surface of the card

body by no more than 0.15 mm.
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4. The removable card of claim 1, 2 or 3, wherein the ferromagnetic material has a

permeability relative to vacuum of 30 to 180.

5. The removable card of claim 4, wherein the ferromagnetic material has a

permeability relative to vacuum of 50 to 150.

6. The removable card of any one of claims 1 to 5, wherein the antenna has six to ten
threads on the conductive path, and the first and second external nonconductive surfaces

are covered with respective ferromagnetic material layers such that the antenna 1s

disposed between the ferromagnetic layers.

7. The removable card of any one of claims 1 to 6, wherein the threads of the

conductive path are 75 to 125 um wide, and gaps between adjacent threads are from 75 to

125 um.

8. The removable card of any one of claims 1 to 7, wherein the ferromagnetic layer

1s a foil having a thickness of 75 to 125 pum.

9. The removable card of any one of claims 1 to 8, comprising a plurality of threads
disposed spirally on the first external nonconductive surface of the card body and a

plurality of electrical contacts disposed on the first external nonconductive surface of the

card body, wherein the threads are contained within a rectangular perimeter, the perimeter

defining a first side that extends into a margin of the first external nonconductive surface

of the card body that is opposite a portion of the card body on which the contacts are

disposed.

10. The removable card of claim 9, wherein the rectangle has a width of 3.5 to 6.5

mm and a length of 6 to 10 mm.
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11.  The removable card of any one of claims 1 to 10, wherein the antenna 1s

connected 1n series to a capacifive element, forming a resonant circuit that 1s tuned to a

frequency of 13.0 to 15.0 MHz.

12. The removable card of claim 11, wherein the antenna 1s connected 1n series to a

resistive element that 1s located opposite the capacitive element.

13. The removable card of claim 12, wherein the resistive element has a resistance of
10 to 18Q).
14.  The removable card of claim 11, 12 or 13, wherein the antenna produces a signal

that is read between a first thread, which is adjacent to the capacitive element, and a

second thread, which is adjacent to the first thread.

15. The removable card of any one of claims 1 to 14, comprising a receiving circuit

having an initial complex impedance of 4000€2 - j2200Q2 at a frequency of 14 MHz.

16. The removable card of any one of claims 1 to 15, wherein the card body 1s made

of a subsidized thermoplastic.

17.  The removable card of any one of claims 1 to 16, wherein at least the portions of

the card body on which the conductive path is formed are covered with a layer from

subsidized thermoplastic.

18.  The removable card of any one of claims 1 to 17, further comprising a second

antenna adapted to resonate at a second resonant frequency, and wherein the antennas
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form spiral induction coils that are located on opposite sides of the card body, the

induction coils being connected to one another through holes in the card body.

19.  The removable card of any one of claims 1 to 18, wherein the conductive path is
wound circumferentially around the card body such that the thread runs across the first
external nonconductive surface of the card body, and then continues along a first edge of
the card body to a second external nonconductive surface of the card body that 1s opposite
to the first external nonconductive surface of the card body, and then along a second edge

of the card body that 1s opposite to the first edge of the card body, and back to the first

external nonconductive surface of the card body.

20.  The removable card of any one of claims 1 to 19, wherein the conductive path i1s

repeatedly wound circumferentially around the card body such that the circumferentially

wound conductive paths are parallel to one another.

21. The removable card of any one of claims 1 to 20, further comprising a

microprocessor and a second antenna adapted to resonate at a second resonant frequency,
wherein the first antenna has a first contact that is connected to the microprocessor, and a

second contact that is connected to ground, and wherein the second antenna has a first

contact that is connected to the microprocessor.

22. The removable card of claim 21, wherein the antennas are tuned to different

resonant frequencies in the range of 13.4 to 13.7 MHz.

23. The removable card of any one of claims 1 to 22, wherein the card 1s a removable

memory card for a mobile communication device.
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24.  The removable card of any one of claims 1 to 23, wherein said resonant frequency
1s different from a telephone communications frequency of the mobile communication
device whereby said contactless communication channel is a separate channel from a

mobile communications channel of said mobile communication device.

25. A method of forming an antenna on a removable card adapted for insertion into a
memory extension slot of a mobile communication device for creation of a contactless
communication channel, the card having a microprocessor and a flat card body made
from an electrically nonconductive material, said card body having a first and a second
external nonconductive surface on opposite sides of the card body, the method
comprising:

forming a groove into the first external nonconductive surface of the card body;

filling the groove with an electrically conductive material to form an antenna 1n a
conductive path on the first external nonconductive surface of the card body, the antenna

adapted to resonate at a resonant frequency;

electrically connecting the antenna to the microprocessor; and

at least partially covering the antenna with a ferromagnetic foil that 1s applied to
the first external surface of the card body so as to at least partially cover the antenna on

an outer side of the antenna relative to the card body.

26. The method of claim 25, wherein forming the groove comprises forming the

eroove to a maximum depth of 0.005 to 0.05 mm from the first external nonconductive
surface of the card body, and wherein filling the groove comprises filling the groove with

conductive material to the first external nonconductive surface of the card body.

27.  The method of claim 25 or 26, further comprising:

covering the card body with a layer of subsidized thermoplastic before the groove

is formed into the card body.
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28. A method for effecting an electronic payment authorization, the method
comprising:

using a mobile communication device having a removable card as defined 1n any
one of claims 1 to 24 to authorize a payment transaction at a point-of-sale terminal via a

contactless communication channel between the mobile communication device and the

point-of-sale terminal.

29.  The method of any one of claims 25 to 28, further comprising:

forming electrical contacts on the first external nonconductive surface of the card
body, said electrical contacts being adapted for connection in said slot of said mobile
communication device, wherein the ferromagnetic foil 1s located on a portion of the first
external nonconductive surface of the card body that is opposite to the portion of the card

body on which the contacts are disposed, and wherein the ferromagnetic foil extends to a

margin of the first external nonconductive surface of the card body.

30.  The method of any one of claims 25 to 29, wherein said resonant frequency 1s

different from a telephone communications frequency of the mobile communication
device whereby said contactless communication channel is a separate channel from a

mobile communications channel of said mobile communication device.
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