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A DYNAMIC TRANSACTION CARD AND A METHOD OF WRITING INFORMATION TO THE SAME

FIELD OF THE INVENTION

The present invention relates to a transaction card. I n particular the present invention relates

to a transaction card comprising a processor connected to a coil for detecting a magnetic field

comprising information to be recorded into a memory of the card. Moreover, the present

invention relates to a method of operating the transaction card so as to store information into

the card.

BACKGROUND OF THE INVENTION

Dynamic transaction cards are described in DE-A-196 48 767, DE-C-196 18, WO01/31577,

WO01/52204, WO00/49561, EP-A-O 994 439, US 2004/0133787, EP-A-I 231 562, US-A-

5,627,355, US 2003/0106935, US-A-4,158,433, CA 2,317,642, GB-B-2 243 235, GB-2-

398 152, US4,701,601, US-2002/139844, US-2004/111378 and US6,883,717.

DETAILED DESCRIPTION OF THE INVENTION

I n a first aspect the present invention relates to a transaction card comprising a processor

connected to at least one coil, the processor being adapted to:

receive a signal output by the coil caused by a magnetic field acting on the coil,

derive, from the signal, information relating to the card,

store the information, and

subsequently transmit, to the surroundings, the information by transmitting a

corresponding signal t o the coil.

The transaction card may be a payment card, such as a credit card or a debit card, or may be

an identification card, such as an access card. Instead of, or as a supplement to, a strip of a

permanently magnetic material, the transaction card comprises one or more coils and

possibly an inductive element as will be described further below. Moreover, the credit card

may be a smart card having one or more contacts surfaces defined on an outer surface of the

card for electrically connecting a card reading device with the processor.

The information derived by and/or stored to and/or transmitted from the card may comprise

information relating to a user of the card, such as a name, an address, a phone number, a

social security number, a deposit account number, a card number, an date on which the card



expires, a Card Verification Code (CVV-code), biometric information, a picture of the user, a

security level defining which parts of a building/structure the user may have access t o or

which kinds of vehicles the user is allowed to drive, etc.

The processor may be integrated into the card, e.g. by being laminated or molded into the

card, or may be provided on an outer surface of the card. The processor may be any type of

microcontroller or FPGA. I n order to allow the transaction card t o store information, the

processor may comprise an internal and/or an external memory, such as a RAM, PROM,

EPROM, EEROM, Flash or the like.

I n the present invention means for determining a magnetic field are described as coils,

however the present invention covers any other means suitable for determining a magnetic

field, such as presence sensors, magnet activatable contacts, etc.

I n order to receive signals from the coil(s), the processor is electrically connected to the coil,

and, thus, a current induced in the coil is electrically detectable by the processor. I n a first

embodiment the transaction card comprises at least two coils, each of which is used t o

read/write a predetermined kind of information to the processor. As an example a first of the

two coils may be used for a first transaction system, such as a European transaction system,

while a second of the coils may be used for a second transaction system, such as an

American transaction system. In one embodiment each transaction system is designated to a

predetermined longitudinal area of the transaction card, wherein the coils are provided. The

longitudinal areas may extend in a general direction of the transaction card and may be

positioned next to each other, such as within less than half the width of one of the

longitudinal areas.

I n a first coil embodiment, the coil comprises one or more windings extending in a general

plane of the transaction card, i.e. a centre axis of the winding(s) extend in a direction

transverse to the general plane of the card, such as substantially at a right angle to the

general plane of the card.

I n the first coil embodiment, the transaction card may comprise at least one coil, with

elongated winding(s), the widest part of which may be wider than 50 percent of the longest

dimension of the transaction card, such as longer than 75 percent, such as longer than 80

percent, such as longer than 90 percent. I n use, the magnetic fields, generated by or at the

elongated coil, may be varied over time depending on the position of a reading and/or

recording head as will be described in further detail below.



I n a second coil embodiment, the transaction card may comprise a plurality of coils provided

on a line extending in the longitudinal direction of the transaction card. As described in

connection with the first coil embodiment, the coils of the second coil embodiment may

comprise one or more windings extending in a general plane of the transaction card.

The coils of the second coil embodiment may be individually controllable. Moreover, the

distance between the centre axes of two of the coils may correspond to the distance between

two bits on a conventional transaction card with a magnetic strip, whereby each coil in use

may be used to record one bit of information, or to reproduce one bit of information.

I n a third coil embodiment, at least a part of the coil defines a centre axis extending in the

general plane of the transaction card. Consequently, opposed to the first and second coil

embodiments, the magnetic field provided by this coil (when provided with a signal), will be

in the plane of the card and not out of the plane as is the case in the two other embodiments.

Naturally, this means that this coil embodiment is adapted to better to couple to and detect

magnetic fields directed along the plane of the card. This is the situation in most card readers

and writers in that the structure of the reading/writing head thereof has a horse-shoe shaped

inductive element providing (or optimized for sensing) a magnetic field between the ends

thereof - in the plane of the card when the reader/writing head is translated along the

surface of the card at the position of the magnetic strip or coil(s).

I n any of the three coil embodiments, the transaction card may comprise at least one

inductive element, (each of) which is provided inside a coil. I n the context of the present

invention, the term "inductive element" shall be understood as an element capable of

conducting a magnetic field. I n one embodiment, the windings of the coil are provided around

a limited part of the inductive element, such as around an end part of the conductive

element. Alternatively, all of or most of the length of the inductive element may be covered

with or engage windings.

I n the third coil embodiment, the inductive element may extend in a general plane of the

transaction card and inside one or more windings of the coil. Furthermore in the third coil

embodiment, the coil may be encircle a limited part of the inductive element, and may be

provided at one end of the inductive element. Preferably, windings are positioned over at

least a majority of a length of the inductive element.

The processor is adapted to receive a signal output by the coil due to a magnetic field acting

on the coil. The received magnetic field may be modulated in time or relate to a position

relative to the inductive element and/or the coil. Additionally, the processor is adapted to

derive, from the signal, information relating to the card. When deriving the information, the



processor may be adapted to demodulate the received signal according to a predetermined

demodulation scheme. Moreover, the processor may be adapted to check the signal, the

demodulated signal or the information for errors e.g. by means of a checksum, such as a

CRC-checksum.

Moreover, the processor may be adapted to store the derived information in the

abovementioned internal and/or external memory. The information may be stored

temporarily or permanently. I n one embodiment, at least a part of the memory is a write-

once memory which may be used to store the information recorded by the transaction card,

during recording of information to the card, as is described in further detail below.

The stored information may subsequently be transmitted to the surroundings, by transmitting

a corresponding signal to the coil. Accordingly, the processor may be adapted to modulate

the stored information and a modulated signal to the coil, whereby a magnetic field is

generated by the coil. I n one embodiment of the processor, the processor is adapted to

prevent transmission of certain parts of the stored information such as encryption algorithms,

checksum algorithms and verification codes.

During recording, the transaction card may be subjected to one or more recording

sequences, wherein information detected via the coil is stored in the processor. In the

context of the present invention the term "recording sequence" shall be understood as a

recording cycle, wherein information corresponding to the information stored in a magnetic

strip of a conventional transaction card, is recorded or attempted recorded into the

transaction card.

Similarly during reading, the transaction card may be subjected to one or more reading

sequences, wherein information stored in the processor is output via the coil. I n the context

of the present invention the term "reading sequence" shall be understood as a reading cycle,

wherein information corresponding to the information stored in a magnetic strip of a

conventional transaction card, is read or attempted read from the transaction card.

When recording information onto a magnetic strip of a conventional credit/transaction card,

the information is stored onto physical positions on the card as the magnetic strip is

magnetised. When recording information onto transaction cards of the present invention, the

information is not stored onto physical positions on the card, but rather into the memory of

the processor by means of the coil(s) and/or the inductive element. Accordingly, in order to

enable the processor to re-create the information stored by means of the coils, the processor

may be adapted to establish, e.g. estimate or determine, at one or more points in time, one

or more position(s) of a card reading and/or recording means relative to the transaction card



and/or the coil. In one embodiment the processor is adapted to store for each bit of

information recorded, the position, along the coil/inductive element, wherein the information

was stored onto the card.

I t will be appreciated that in order to correlate the stored information with a position, the

processor of transaction card must have access to information relating to the position of the

reading/recording head relative to the transaction card. This information may be provided by

the recording device, or the transaction card may be adapted to determine or estimate the

position of the recording/reading devices.

I n a first embodiment, the transaction card may comprise a plurality of magnet sensors

and/or proximity sensors, spaced along the length of the card, each of which is adapted to

determine a passage of the recording/reading device. Such sensors may be provided by

means of the abovementioned plurality of coils which are provided on a line along the card.

Alternatively, sensors for this purpose may be used in any of the embodiments.

I n another embodiment, the transaction card may comprise means for estimating a velocity

of the transaction card and/or the coil relative to the card reading and/or recording means.

The estimating means may be adapted to detect a change in a self inductance of a coil of the

transaction card. This coil may be the coil(s) used for recording/reading information to/from

the transaction card, or one or more separate coils or other magnetic field sensors (or other

type of proximity sensor) may be provided for determining the relative velocity between the

card and recording/reading heads.

The estimating means may be adapted to estimate, for one or more points in time, one or

more position(s) of the card reading/recording means relative to the card/coil, on the basis of

the estimated velocity and a point in time wherein the card reading/recording means passed

a reference position on the card/coil. This may be done by determining the time elapsed

since the reading/recording means passed the estimating means, whereby the relative

movement between the card and the recording/reading means may be calculated based on

the elapsed time and the estimated velocity.

As discussed above, the transaction card may preferably be adapted to output signals

(corresponding to information) at substantially the same position along the card, wherein the

signals (information) were detected during recording of the signal. Accordingly, the processor

may be adapted to be operated in a reading mode and a recording mode, wherein: in the

recording mode, the processor, for at least a part of, such as all, the information detected by

the coil, is adapted to estimate a writing position of the card recording means relative to the

transaction card and/or the coil, and to store said part of the information and said estimated



writing position; and in the reading mode, wherein the processor is adapted to estimate a

reading position of the card reading means and to output said part of the information to the

coil, when the estimated position of the card reading means relative to the transaction card

and/or the coil, is substantially identical t o said estimated writing position.

Alternatively, the processor may be adapted to be operated in a reading mode and a

recording mode, wherein: in the recording mode, the processor, for at least a part of, such as

all, the information detected by the coil, is adapted to determine a time elapsed since the

card recording means passed a predetermined position on the card/coil, and to store said

part of the information and said determined time; and in the reading mode, wherein the

processor is adapted to determine a time elapsed since the card reading means passed said

predetermined position on the card/coil, and to output said part of the information to the coil,

when the determined time elapsed since the reading head passed said predetermined

position is substantially identical to the stored determined time.

In order to prevent that recorded information is overwritten, the processor may be adapted

to be operated in a non-recording mode, wherein signals from the coil is not interpreted by

the processor or at least no received information is stored in the card. I n most embodiments,

the transaction card will be changed from the recording mode to the non-recording mode

when the intended information is stored onto the card. Accordingly, the processor may be

adapted to change from the recording mode to the non-recording mode upon determination

of a predetermined number of recording sequence(s), such as one successful recording

sequence.

I n some embodiments, the transaction card is verified by the recording device subsequently

to one or more, such as each, recording sequence. Accordingly, the processor may be

changed from the recording to the non-recording mode upon determination of a

predetermined number of reading sequence(s).

Alternatively, or as a supplement, the processor may be changed to the non-recording mode

upon determination of a predetermined signal detected by means of a signal detecting means

of the transaction card, such the coil. Said signal may be emitted by the recording device

upon a (successful) recording/reading sequence or when the transaction card is ejected

from/by the recording device.

I n yet another alternative/supplement, the transaction card may be adapted to change to the

non-recording mode after a predetermined period of time e.g. calculated from a

predetermined reading and/or recording sequence and/or the point in time of loading the



card into the recording device and/or a point in time of a successful verification of the data

recorded into the card.

Before use of the transaction card or between uses thereof, the card may be adapted to be

operated in a secure mode, wherein confidential information, such as a CVV-code, received

by the card cannot be output by the processor.

In order to change the transaction card from the secure mode to the (non-secure) reading

mode, the transaction card may comprise a biometric scanner adapted to determine at least

one biometric property of a user of the transaction card. Moreover, the processor may be

adapted to prevent operation of the reading mode unless at least one scanned biometric

property corresponds to a corresponding biometric property of a user of the transaction card.

The biometric property may be a finger print from one or more fingers of a user of the card.

Alternatively, the biometric property may be information relating to a retina of a user.

In order to change the transaction card from the secure mode to the reading mode, the user

may place a finger on the biometric scanner, which then establishes a scanned image of the

finger print. Subsequently, the processor may relate the established finger print to a stored

finger print, which was stored into the processor by the user in connection with activation of

the card. If the two finger prints correspond to each other, the card may be changed to the

reading mode for a predetermined period of time or until it has been subjected to a reading

sequence.

Having been successfully written to, and if not activated by e.g. a finger print, the card may

be adapted to, such upon detection of a signal (push button, detection of a reading head)

output identity information relating to the owner of the card. I n this manner, it may be

ensured at the manufacturer that the card is transmitted to the correct owner, and a lost and

found card may be sent to the correct owner - without confidential being revealed.

The invention according to the first aspect of the invention may comprise any feature or

element of the invention according to the second and/or third aspect of the invention.

I n a second aspect the present invention relates to a method of storing information on a

transaction card comprising a processor connected to at least one coil, the processor:

receiving a signal output by the coil caused by a magnetic field acting on the coil,

- deriving, from the signal, information relating to the card,

storing the information, and



subsequently transmitting, to the surroundings, the information by transmitting a

corresponding signal to the coil.

The transaction card of the second aspect of the invention may comprise any feature or

element of the transaction card of the first or third aspect of the invention. Moreover, the

method may comprise steps corresponding to what the transaction card of the first and third

aspect of the invention is adapted to. As an example transaction card of the first aspect of

the invention may be adapted to be operated in a non-recording mode, wherein signals from

the coil are not interpreted by the processor or wherein signals from the coil is not converted

to data and stored on the card. Accordingly the method according to the second aspect of the

invention, may comprise the step of operating the transacting card in a non-recording mode,

wherein signals from the coil is not interpreted by the processor.

The receiving step may comprise the step of: moving a card recording means, providing the

magnetic field, along the transaction card and/or the coil; and determining at one or more

points in time, one or more position(s) of the card recording means relative to the

transaction card and/or the coil.

On way of determining the position of the recording/reading head, is by estimating the

relative speed between the recording/reading head and the card/coil as well as determining a

point in time when the head passes a predetermined position on the card/coil. Accordingly,

the step of receiving may comprise the step of: estimating a velocity of the transaction card

and/or the coil relative to a card reading and/or recording means.

I n order to determine the speed, the receiving step may comprise the step of: detecting a

change in a self inductance of the coil or another coil and estimating the velocity on the basis

of the change and a period of time over which the change took place.

Moreover, the receiving step may comprise the step of: estimating for one or more points in

time, one or more position(s) of the card reading and/or recording means relative to the

transaction card and/or the coil, on the basis of the estimated velocity and a point in time

wherein the card reading and/or recording means passed a reference position on the

transaction card and/or the coil.

In the method according to the second aspect of the invention, the velocity of the

recording/reading heads may be determined by means of the alternatives described under

the first aspect of the invention. One example is determining the time elapsing from the

recording/reading head(s) passes a first sensor until it passes a second sensor of the

transaction card.



In order to determine the position of the recording means/head relative to the card/coil, the

step of deriving may comprise estimating a writing position of a card recording means

relative to the transaction card and/or the coil, for at least a part of the information detected

by the coil and wherein the step of storing may comprise the step of storing said part of the

information and said estimated position. Preferably, the position of all bits to be represented

on a magnetic strip are stored.

Furthermore, the transmitting step may comprise outputting said part of the information to

the coil, when an estimated position of a card reading means relative to the transaction card

and/or the coil, is substantially identical to said estimated writing position. Thus, all bits then

may be output at the same positions, so as to emulate a standard magnetic strip vis-a-vis

the reading means.

The processor may be adapted to be operated in a recording mode, wherein the processor is

adapted to interpret a magnetic field acting on the coil as information. In one embodiment

the step of receiving may comprise a step of operating the processor in the recording mode.

Moreover, the processor may be adapted to be operated in a non-recording mode, wherein

signals from coil are not interpreted by the processor or wherein no data generated from

such signals are stored on the card. The step of receiving and/or the step of deriving and/or

the step of storing and/or the step of transmitting may comprise the step of operating the

processor in the non-recording mode. As an alternative, the method may comprise a step,

subsequent to the storing step and preceding the transmitting step, of operating the

processor in the non-recording mode.

The processor may be adapted to be subjected to one or more recording sequence(s)

wherein information detected via the coil is stored in the processor. Each recording sequence

may comprise the step of receiving and/or the step of deriving and/or the step of storing.

Additionally, the processor may be adapted to be subjected to one or more reading

sequence(s) wherein information stored in the processor is output via the coil. Each reading

sequence may comprise the transmitting step and/or the step of operating the processor in

the reading mode.

Moreover, the method may comprise the step of changing the operational mode of the

processor from the recording mode to the non-recording mode on the basis of at least one

of: a predetermined number of recording sequence(s), and/or a predetermined number of

reading sequence(s), and/or a predetermined signal detected by means of the coil, and/or a

predetermined period of time elapsed since a predetermined reading and/or recording

sequence and/or a predetermined period of time elapsed since the card was loaded into the



recording device and/or a predetermined period of time elapsed since the card was changed

from the non-recording mode t o the recording mode.

The method may comprise the subsequent step of receiving additional information and

operating the processor in a secure mode wherein the processor prevents outputting of the

additional information.

I n order to ensure that only a predetermined person or persons may use the transaction

card, the card may comprise a biometric scanner adapted to determine at least one biometric

property such as a finger print. Moreover, the step of transmitting may comprise:

scanning a biometric material such as a finger or a retina with the biometric scanner,

which may be provided on an outer surface of the card,

deriving, from a signal received from the biometric scanner, information relating to the

biometric material,

comparing the information relating to the biometric material signal with a information

relating the owner of the transaction card, and

- allowing transmission to the coil, of data stored in the processor, if the compared

information correlate with each other.

I n one embodiment the transaction card may be authenticated by performing the steps of

generating a card specific series of random bit segments in a predetermined sequence;

storing at least said series of bit segments in a predetermined sequence in first storage

means on said credit card, which further comprises a processor in communication with

said first storage means;

storing the same series of bit segments in the predetermined sequence in an

authentication database;

selecting from said series of bit segments stored on said first storage means at least one

single-service bit segment based on said predetermined sequence;

emitting from said dynamic magnetic stripe a card data signal comprising at least said at

least one single-service bit segment to an authenticator;



comparing said at least one single-service bit segment with the bit segment in the

predetermined sequence stored in said authentication database; and

authenticating the transaction if said comparison is positive.

DESCRIPTION OF THE FIGURES

I n the following the invention is described in further detail with reference to the drawings in

which:

Fig. 1 discloses a transaction card according to an embodiment of the invention, and

Fig. 2 discloses a transducer coil of a transaction card positioned in the vicinity of a card

reader/recorder.

In relation to the description of the figures, the term "coil" is used as a generalized term

covering the coil and possibly an inductive element provided in a coil. Moreover, the term

"coil" also covers any other means of determining or generating a magnetic field

I n Fig. 1, a credit card according to the invention is shown in a preferred embodiment, which

comprises a card body 1, comprising a battery 12 supplying electrical current to fingerprint

reading means 14, fingerprint authentication means 16 comprising a memory 18, such as an

EEPROM, and a data processor such as a microcontroller, and a readout area 40.

The fingerprint authentication means 16 may be adapted to compare fingerprint signals

received from said fingerprint reading means 14 with card owner fingerprint data stored in

said memory 18 in order to, during a determined time interval, submit signals corresponding

to secure data also stored in said memory 18 through a driver circuit 20 also provided on

said card body 1 onto a readout area 40 on said card body 1 for transmission of said secured

data signals. I n most embodiments, no secured data are emitted from said readout area 40

outside said determined activation time interval.

The readout area 40 may comprise three transducer coils 42, of which one is shown in more

detail in Fig. 2, each comprising a number of core windings 420 wound around an end section

of a strip 422 of electromagnetically inducible core material. The coils of Figs. 1 and 2, are

provided in the third coil embodiment described in the aforementioned. Each transducer coil

42 may be individually inducible by said driver circuit 20. The number of transducer coils may

be chosen to three in order to induce secured data signals corresponding to conventional

magnetic strip information, which lies in magnetic strips in three tracks, but may as an

alternative be provided in numbers ranging from one to more than three.



For most applications, data is only to be generated in two transducer coils 42, corresponding

to the first and second of said conventional magnetic strips. I n conventional magnetic strips,

the data is permanently magnetically presented to a credit card reader using a so-called F2F-

format, or two frequency format, in which a "O"-bit is formed by a predetermined length in

said magnetic strip with the same direction of the magnetic field, and a 'T'-bit is two

longitudinally positioned parts with oppositely directed magnetic fields, having a combined

length equal t o said length of the"O"-bit magnet part. One conventional magnet track is

usually provided with 1210 bits/inch. Thus, the transducer coils 42 of the credit card and

secured data activation system according the present invention may be adapted to transmit

and present said secured data signals in such F2F-format to a credit card reader, which is to

read said credit card with a reader head 50.

The coil 42 could produce a homogenous and relatively strong magnetic field in order for it to

be readable by a credit card reader. The nature of this magnetic field is heavily influenced by

the transducer coil construction, such as choice of core material and core construction of the

strips 422, number and position of the core windings 420 upon the strips 422. Variations in

the signals t o a transducer coil 42 generates a variable magnetic field along the strip, which

is identical to the magnetic field, which a reader head is influenced by, when a conventional

magnetic strip credit card holding the same secured data is passed through the same reader.

The material of the core strip 422 is advantageously an electromagnetically inducible

material, such as metal, preferably electromagnetic lamination, sheet iron or other sheet

metal, either provided as a single or double foil on one or each side of the card body,

advantageously having a width and a position corresponding to a conventional magnetic track

in order to have a similar magnetic and physical appearance. The choice of core material of

the core strips strongly influences the strength and distribution of the magnetic field

produced, and allow for an enhancement of the magnetic field being produced, resulting in

the need for lower current in the core windings, which reduces the power consumption of said

credit card.

The core strip 422 may be provided with "imperfections", such as distributed air gaps 424, or

contaminations of another less or more electromagnetically inducible material, such as plastic

or paper, either provided along the extent of the core material or inside the card body in

order for the transducer coil to produce several small magnetic fields along the core material

to provide a homogenous magnetic field distribution for facilitating improved readability by a

read gap of a credit card reader being used on the credit card according to the invention.

Without such air gaps, the strongest part of the magnetic field may have a tendency t o flow

from one end of the core strip to the other end thereof and accordingly away from a read gap

of a magnetic reader head of a credit card reader.



The term "core strip" is to be understood as indicating substantially elongated parts of core

material, thus also comprising several successively positioned relatively small or large core

material sections and/or one integral core material section, having a relatively small or large

thickness of material layer and having suitably dimensioned widths and heights for producing

a magnetic field of a desired strength, homogeneity and extent.

It has been found that providing the core windings 420 of the transducer coil 42 on an end

section of the electromagnetically inducible core strip 422 is able to provide a homogenous

magnetic field being emitted by the entire readout area 40. Providing said core windings 420

on one end section of said core strips 422 as seen if Figs. 1 and 2 also helps to reduce

magnetic interferences between the core windings 420 provided on said credit card and the

reader head 50 of a credit card reader. Thus, the provision of the core windings 420 of the

respective three transducer coils 42 may alternatively advantageously be provided

consecutively in opposite end sections. Obviously, the core windings of said transducer coil

may also alternatively be provided evenly distributed along the core strip extension, or may

be distributed in one or more sections of said core strip or sections thereof. The core

windings 420 are preferably provided around the short side of the core strip 422 and may be

provided in any appropriate number relating to desired magnetic field strength, current load

of the core windings, magnetic appearance, etc. Obviously, the core windings are of a

material, which is able to induce a magnetic field into said inducible core strips, e. g. a metal

like iron or another suitable conducting material.

By the invention it has been realized that such an "activatable magnetic strip" in the readout

area may be useful for other applications, in which secured data from a magnetic strip

requires an input before being activated, e. g. automatic employee attendance systems,

individualized Internet shop cards, ID-badges etc. Said input is not limited to fingerprint

authentication, but may also be retina, signature, or other authentication, or may even be a

simple push button input, and may be from any person, not only the person or entity to

which said secured data relates to. A secured data activation system is therefore also

disclosed herein, shown as an example being such a credit card with fingerprint

authentication.

I n Fig. 1, the credit card shown is further comprising a sweep detection sensor 30, which is

positioned at one of said transducer coils 42 for the detection of a credit card reader 50,

when the credit card according to the invention is in the vicinity of such a reader, i.e. when

said sensor 30 is adjacent to a pick-up reader head 50 of a credit card reader. Such a sweep

detection sensor 30 may comprise at least one sensor winding (not shown) provided around

one of said core strips 422. I n use, the sweeping of the credit card through a credit card

reader will induce a current in said at least one sensor winding, because said pick-up head 50



is magnetic and the card or head is moving, which is sensed by the sweep detection sensor

30. Other sweep detection sensors, which may alternatively be used comprise: A) a switch,

which is closed, when a reader head of a credit card reader is in the vicinity of said sensor, or

B) two conductors, which short circuit when the reader head of a credit card reader is passed

by in the vicinity of said sensor, or any other suitable sweep detection or proximity sensor

means. The advantage of a sweep detector sensor being present is that at least the

beginning of the activation time period and also the duration of said time period can be

determined based on the input from said sensor.

As an alternative, more than one sweep detection sensor may be provided, e. g . one at each

end section of a transducer coil or alternatively at each end section of the readout area, as t o

feed the data processor with information as to at which end of the transducer coil the secure

data set is to begin based on said reader head vicinity detection.

I n another embodiment, the sweep detection sensor or sensors detect the velocity with which

it or they pass the pick-up head, and this information is fed to the data processor, which in

turn determines the onset and duration of the activation time period necessary to

communicate the secured data signals to the credit card reader.

This is especially advantageous when using the credit card according to the invention in ATM-

type machines, because the duration of the transmission of the secured data signals is

reduced to the communication time period only and the read velocity in a conventional ATM is

often preset t o a constant or well defined system preset velocity. When card owner

fingerprints are registered by said fingerprint reading means 14 the submittal of secured data

to said transducer coils 42 may be enabled for a determined time period. During said time

period, the secured data signals are only emitted from the readout area, when and if the

sweep detection sensor 30 detects such a proximity of a credit card reader head 50,

immediately after which preferably only one transmission of the secured data signals is

provided by said readout area 40. This is useful when sweeping said credit card through a

credit card reader with a relatively quick movement of said credit card. Alternatively, several

transmissions may be performed during said time period. This may be useful when said credit

card is left inside said credit card reader for a longer lasting communication period.

I n Fig. 2 is shown a conventional credit card reader head 50 reading one transducer coil 42

from a credit card according to the present invention (not shown). The credit card reader

decodes the data being emitted by a credit card, upon which the coil is situated, preferably

according to certain standards of presenting credit card data known to the skilled person,

such as the ISO 7811 standard. I n said standard, a protocol is used comprising a start

sentinel, 76 alphanumeric characters comprising an initial format code and field separators



between data parts, an end sentinel, and a longitudinal redundancy check character. The

coils of the credit card may preferably generate secured data as described above in order t o

comply with such given standards.

Initially the virgin transaction card is not designated to a specific user and/or purpose, and

information must be recorded into the processor/ memory of the transaction card in a

controlled manner in order to achieve such designation.

I n a first embodiment, the processor of the transaction card must be changed from a non-

recording mode to a recording mode in order to allow data to be recorded into a memory of

the transaction card. This provides the advantage, that the transaction card may be operated

in a power-saving non-recording mode prior to recording of data into the memory. The

processor of the transaction card may be changed from the non-recording mode to the

recording mode by activation of a button provided on an outer surface of the transaction

card. Alternatively, the processor of the transaction card may be changed from the non-

recording mode to the recording mode upon detection of a predetermined signal by the

processor. I n a second embodiment, the processor of the transaction card is constantly

operated in the recording mode until data is recorded into the processor/the memory of the

transaction card.

I n order to record data into the processor/memory, the transaction card may be loaded into a

suitable recording device, such as a DATACARD® 9000. The recording device may comprise at

least one recording head for recording information into the processor/memory via one or

more of the coil(s) of the transaction card and at least one reading head for reading

information stored in the processor/memory - also via the one or more coils(s) of the card.

The recording device may comprise means for changing the transaction card from the non-

recording mode to the recording mode. Moreover, the recording device may be adapted to

change the transaction card from the recording mode to the non-recording mode as will be

described in further detail below. The recording device may comprise means for moving the

transaction card relative to the recording and/or reading head(s), such that a magnetic field

generated by the recording/reading head acts on the coil(s) of the transaction card and such

that a magnetic field generated by the coil(s) may act on the recording/reading head. By

moving the transaction card relative to the reading and/or recording head of the recording

device, bits may be stored onto the transaction card by being physically separated and not

recorded/read onto/from the same position of the transaction card.

Furthermore, the recording device may comprise means for determining the position of the

transaction card relative to the reading and/or recording head(s). The means for determining

the position of the transaction card may comprise means for identifying an edge of the



transaction card and means for determining/estimating a velocity of a moving transaction

card.

Based on information relating to velocity of the transaction card and a point in time when the

edge passes the edge-identifying means, the position of a reading and/or recording heads

relative to the transaction card may be estimated. This may be used to ensure, that

predetermined information is stored onto predetermined positions of the transaction card. I t

will be appreciated that in the case of a dynamic transaction card, this predetermined

information is stored into the processor/memory of the transaction card and not onto physical

positions on a coil/inductive element of the transaction card.

The transaction card may be adapted to establish, at one or more point(s) in time, one or

more position(s) of the recording and/or reading head relative to the card/coil. Moreover, the

transaction card may be adapted to store the detected pieces of information and information

relating to the corresponding positions along the card/coil. By storing both the information

and the associated positions of the information, it is subsequently possible t o emulate a

conventional transaction card. The emulation may be achieved by outputting the stored

information to the coil(s) in such a way, that for any position of the reading head relative to

the transaction card, the output information corresponds to the information detected at

substantially the same position on the card when recording to the card(s). Depending on the

design of the transaction card this may be achieved in different ways, as will be described

below in relation to reading of the transaction card.

I n order to store information and its corresponding position, the transaction card is adapted

to estimate the position of the reading and/or recording head. Accordingly, the transaction

card may comprise a means for estimating a velocity in the form of a swipe detection sensor

30, which is adapted to estimate the velocity of a recording and/or a reading head along the

coil of the transaction card. The swipe detection sensor 30 is used t o estimate a velocity of

the recording and/or reading head, relative to a predetermined position on the transaction

card. I t will be appreciated, that prior and/or subsequent positions of the reading and/or

recording head may be estimated, based on the velocity at the reference position and the

time elapsed since the velocity was measured.

In a first embodiment the swipe detection sensor comprises a first and second means for

determining a reading/recording head, and the time elapsing between passage, of the same

reading/recording head, from the first to the second means may be used to determine the

velocity of the recording/reading head, using information about the distance between the first

and second means. I n another embodiment, a swipe detection sensor is adapted to

determine changes in self inductance over time, when a recording/reading head is moved



towards or along a coil of the sweep sensor. I n the latter embodiment, the velocity of the

recording/reading head is determined by analyzing the changes in the self inductance, e.g.

by determining the width of a curve representing the self inductance as a function of time. I n

most embodiments such a curve may comprise a V- or U-shaped curve, where the bottom of

the curve represents the recording/reading head passing the sweep sensor and the width of

the V- or U-shaped curve is indicative for the velocity of the reading/recording head. As an

example the width may be determined by means of the Full width at half maximum"-method,

i.e. the distance between points on the V- or U-curve at which the curve reaches half its

maximum value.

The swipe detection sensor 30 may be provided at any position of the transaction card, but

preferably in the vicinity of one or more of the coils. I n the embodiment of Fig. 1 the swipe

detection sensor 30 comprises at least one winding encircling one of the inductive elements.

In most embodiments, the swipe detector is provided in the first or one of the first areas

which the reading/recording head contacts upon reading/recording.

Recording - phase one (initializing the recording process)

A transaction card is loaded into the recording device which changes the card into the

recording mode if necessary, cf. the abovementioned discussion about change between non-

recording mode and recording mode. The recording device determines the position of the

transaction card relative to the recording head and when the coil of the transaction card is

positioned in a predetermined position relative to the recording head, the recording head is

operated to create a magnetic field whereby a current is induced in the coil.

Recording - phase two (transaction card with one coil in the longitudinal direction - the

first/third coil embodiment)

Upon detection of a signal from the coil, the transaction card initiates a recording of

information into the processor/memory of the card. During recording, the processor derives

information from the signal output by the coil and stores the relevant information in the

memory of the transaction card. At the same time, the transaction card estimates a position

of the recording head relative to the coil (and/or a time elapsed since the recording head

passed a predetermined position on the coil) and stores, for any piece of information, a

position along the coil/card, wherein the information was detected. The processor continues

to record information until the recording head has reached a predetermined position relative

to the transaction card and/or a predetermined time has elapsed and/or the magnetic field

from the recording head is below a predetermined threshold.



Recording - phase two (transaction card with a plurality of coils in the longitudinal direction -

the second coil embodiment)

Relative to the above description of recording of information to a transaction card having one

coil, the difference of this embodiment is that each coil along the longitudinal direction of the

device is used t o determine the information to be recorded at said location of the coil and

that the processor is adapted to store for each coil the information detected by the coil and

the location of the coil.

Recording - phase three (finalizing the recording process^)

When the recording device has terminated the recording operation, a reading head of the

recording device may in some embodiments be swiped along the coil of the transaction card

in order to verify the stored data.

In a first embodiment, the recording device is adapted to change the processor of the

transaction card from the recording mode to the non-recording mode upon termination of the

recording operation. I n one embodiment of the transaction card, information can only be read

from the card when the processor is operated in the non-recording mode, while in other

embodiments information can be read from the card both in the recording and the non-

recording modes. I n the both embodiments, the processor may be adapted to output the

stored information upon determination of a predetermined reading signal from a card reading

head of e.g. a recording device or an automatic teller machine. The processor may be

changed from the recording mode to the non-recording mode upon determination of

predetermined number of recording and/or reading sequence(s). Alternatively, or as a

supplement, the processor may be adapted to change to the non-recording mode upon

detection of a predetermined signal e.g. transmitted from the recording device to the

processor via the coil. I n yet another alternative, the processor is adapted to change to the

non-recording mode after a predetermined period of time. By changing the transaction card

to the non-recording mode, fraught may be avoided as the information stored in the

processor cannot be changed.

Moreover, the recording device may be adapted to change the transaction card to a secure

mode wherein no information or only a limited part of the information stored in the

transaction card may be retrieved by means of a card reading device. In order to activate the

card (and thus change the card from the secure mode to a non-secure mode), the user may

be required to activate the card by loading biometric information such as information

relating to a finger print, into the memory/processor of the device.



Reading from the transaction card initial steps

In order to be able to use the card in a card reading device, the user must operate the card

such that the processor is operated in a reading mode, wherein information may be read

from the card by a card reading device. I n a first embodiment user may initiate the reading

mode by bringing the biometric scanner into contact with a predetermined biometric material

such as a finger print. Upon identification of the correct finger print the processor will be

operated in the reading mode, whereby at least a part of the stored information may be read

by the card reading device. Alternatively, the transaction card may comprise a push button

on an outer surface which may be pressed in order to operate the processor in the reading

mode. I n yet another alternative, the transaction card may upon identification of a

predetermined signal such as an electromagnetic signal, operate the processor in the reading

mode. In still a further embodiment, the processor automatically is operated in the reading

mode upon termination of a recording to the processor.

Reading from the transaction card with one coil in the longitudinal direction

When the transaction card is loaded into the card reading device, such as an ATM, the swipe

sensor may detect a reading head passing the swipe sensor, and estimate the velocity of the

reading head relative to the coil. Subsequently, the swipe sensor may estimate the position

of the reading head, on the basis of a point in time when the read head passes the swipe

sensor and the time elapsed since passage of the reading head relative to the swipe sensor.

When the reading head is positioned in a predetermined position, the processor is adapted to

output a signal to the coil corresponding to the signal detected by means of the coil, when

the recording head was positioned in the same position, during recording of information to

the card. When the recording head is moved to another position information related to this

position is output via the coil. In one embodiment, the position of the reading head (at which

the process of outputting is initiated) need not be the same, as the position at which the

recording was initiated, but rather the transaction card is adapted to initiate the outputting of

information for any position of the reading head. I n another embodiment, the processor is

adapted t o output a signal corresponding to reading of a magnetic strip in a period of time

which is shorter than the time it takes the card reading device to move the reading head

along the coil by the reading device. The latter embodiment allows the reading device to

speed up the reading process.

Reading from a transaction card with a plurality of coils in the longitudinal direction

In embodiments comprising a plurality of coils provided in the longitudinal direction of the

device, the processor, upon detection of a reading head or by being operated in the reading



mode, is adapted to subject each of the coils to a current corresponding to the signal

detected by said coil during recording of information from the coil. Accordingly, the coils

generate a virtual magnetic strip identical to a conventional magnetic strip, as the magnetic

field at any position is constant and not changed in response t o movement of a reading head

along the transaction card.

The recording device will in most embodiments, record information relative to a

predetermined position of the card, such as an edge of the card. However, due to

manufacturing tolerances, the coils may not be positioned is exactly the same positions on

any two different cards. Accordingly in most situations, the recording device may for any

recording position along the card attempt to store information at a position between two

neighboring coils. I n such cases both or all coils may be used to record the information. Upon

subsequent validation of the recorded information by the recording device, both or all coils

may again be used to recreate the stored information at the position between the coils. This

allows the recording device to validate, that the correct information has been stored at

predetermined positions along the transaction card. However, as card reading machines e.g.

an ATM, are not operated to validate that the information is recorded in specific positions, the

coils may subsequently be operated to generate the information at the position of the coils

and not at positions between the coils. This allows the processor to generate, via the coils, a

virtual magnetic strip identical to a conventional magnetic strip, as is described above.



CLAIMS

1. A transaction card comprising a processor connected to at least one coil, the processor

being adapted to:

receive a signal output by the coil caused by a magnetic field acting on the coil,

- derive, from the signal, information relating t o the card,

store the information, and

subsequently transmit, to the surroundings, the information by transmitting a

corresponding signal to the coil.

2. A transaction card according to claim 1, wherein the processor is adapted to

- be subjected to one or more recording sequence(s) wherein information detected via the

coil is stored in the processor, and

be subjected to one or more reading sequence(s) wherein information stored in the

processor is output via the coil.

3. A transaction card according to claim 1 or 2, wherein the coil comprises one or more

windings extending in a general plane of the transaction card.

4. A transaction card according to any of claims 1-3, wherein at least a part of the coil

defines a centre axis extending in a general plane of the transaction card.

5. A transaction card according to claim 4, further comprising an inductive element extending

in a general plane of the transaction card and inside one or more windings of the coil.

6. A transaction card according to any of the preceding claims, wherein the processor is

adapted to establish, at one or more points in time, one or more position(s) of a card reading

and/or recording means relative to the transaction card and/or the coil.

7. A transaction card according to any of the preceding claims, further comprising means for

estimating a velocity of the transaction card and/or the coil relative to a card reading and/or

recording means.

8. A transaction card according to claim 7, wherein the estimating means is adapted to detect

a change in a self inductance of the coil.



9. A transaction card according to any of claims 7-8, wherein the estimating means is

adapted to estimate, for one or more points in time, one or more position(s) of the card

reading and/or recording means relative to the transaction card and/or the coil, on the basis

of the estimated velocity and a point in time wherein the card reading and/or recording

means passed a reference position on the transaction card and/or the coil.

10. A transaction card according to any of claims 6-9, wherein the processor is adapted to be

operated in a reading mode and a recording mode, and wherein:

in the recording mode, the processor, for at least a part of the information detected by

the coil, is adapted to estimate a writing position of the card recording means relative to

the transaction card and/or the coil, and to store said part of the information and said

estimated writing position, and

in the reading mode, the processor is adapted to estimate a reading position of the card

reading means and to output said part of the information to the coil, when the estimated

position of the card reading means relative to the transaction card and/or the coil, is

substantially identical to said estimated writing position.

11. A transaction card according to claim 10, wherein the processor, when operated in the

recording mode, is adapted to interpret a magnetic field acting on the coil as information, and

wherein the processor furthermore is adapted to be operated in a non-recording mode

wherein signals from coil are not interpreted by the processor.

12. A transaction card according to claim 11, wherein the processor is adapted to change

from the recording mode to the non-recording mode:

upon determination of a predetermined number of recording sequence(s), and/or

upon determination of a predetermined number of reading sequence(s), and/or

upon determination of a predetermined signal detected by means of the coil, and/or

- after a predetermined period of time elapsed since a predetermined reading and/or

recording sequence.

13. A transaction card according to any of the preceding claims, wherein the transaction card

is adapted to receive additional information which subsequently is not output when the

processor is operated in a secure mode.



14. A transaction card according to any of claims 10-13, further comprising a biometric

scanner adapted to determine at least one biometric property, and wherein the processor is

adapted to prevent operation of the reading mode unless at least one scanned biometric

property corresponds to a corresponding biometric property of a user of the transaction card.

15. A method of storing information on a transaction card comprising a processor connected

to at least one coil, the processor:

receiving a signal output by the coil caused by a magnetic field acting on the coil,

deriving, from the signal, information relating to the card,

storing the information, and

- subsequently transmitting, to the surroundings, the information by transmitting a

corresponding signal to the coil.

16. A method according to claim 15, wherein the receiving step comprises: moving a card

recording means, providing the magnetic field, along the transaction card and/or the coil, and

determining at one or more points in time, one or more position(s) of the card recording

means relative to the transaction card and/or the coil.

17. A method according to claim 15 or 16, wherein the receiving step comprises: estimating

a velocity of the transaction card and/or the coil relative to a card reading and/or recording

means.

18. A method according to claim 17, wherein the receiving step comprises: detecting a

change in a self inductance of the coil and estimating the velocity on the basis of the change

and a period of time over which the change took place.

19. A method according to claims 17 or 18, wherein the receiving step comprises: estimating

for one or more points in time, one or more position(s) of the card reading and/or recording

means relative to the transaction card and/or the coil, on the basis of the estimated velocity

and a point in time wherein the card reading and/or recording means passed a reference

position on the transaction card and/or the coil.

20. A method according to any of claims 15-19, wherein the deriving step comprises:

estimating a writing position of a card recording means relative to the transaction card

and/or the coil, for at least a part of the information detected by the coil and wherein the

step of storing comprises the step of storing said part of the information and said estimated

position.



21. A method according to claim 20, wherein the transmitting step comprises: outputting said

part of the information to the coil, when an estimated position of a card reading means

relative to the transaction card and/or the coil, is substantially identical to said stored writing

position.

22. A method according to any claims 15-21, wherein the processor is adapted to be

operated in a recording mode, wherein the processor is adapted to interpret a magnetic field

acting on the coil as information, and wherein the processor is adapted to be operated in a

non-recording mode signals from coil is not interpreted by the processor.

23. A method according to any of claims 15-22, wherein the processor is adapted to

- be subjected to one or more recording sequence(s) wherein information detected via the

coil is stored in the processor, and

be subjected to one or more reading sequence(s) wherein information stored in the

processor is output via the coil.

24. A method according to claim 22 and 23, further comprising the step of: changing the

operational mode of the processor from the recording mode to the non-recording mode on

the basis of at least one of:

a predetermined number of recording sequence(s), and/or

a predetermined number of reading sequence(s), and/or

a predetermined signal detected by means of the coil, and/or

- a predetermined period of time elapsed since a predetermined reading and/or recording

sequence.

24. A method according to any of claims 15-23, wherein the transaction card is adapted to

perform the subsequent step of: receiving additional information and operating the processor

in a secure mode wherein processor prevents outputting of the additional information.

25. A method according to any of claims 15-24, wherein the transaction card further

comprises a biometric scanner adapted to determine at least one biometric property, and

wherein the step of transmitting comprises:

scanning a biometric material with the biometric scanner,

deriving, from a signal received from the biometric scanner, information relating to the

biometric material,



comparing the information relating to the biometric material signal with a information

relating the owner of the transaction card, and

allowing transmission to the coil, of data stored in the processor, if the compared

information correlate.
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