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(54) ACTIVATING RFID TRANSPONDER WITH LIGHT

(57) A radio frequency identification tag or trans-
ponder is configured to activate with light. An element
(10) configured to detect light (13) enables communica-
tion between an interrogator device and an RFID trans-
ponder. A resonant circuit (11) comprises resistance (R),

inductance (L) and capacitance (C) elements in series.
A control element (12) is configured to change the be-
haviour of at least one element (R, L, C) in response to
detecting light (13).
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Description

[0001] Radio frequency identification (RFID) uses
electromagnetic fields to identify and track transponders
or tags that may be attached to objects, wherein the trans-
ponders may contain electronically stored information. A
RFID system has transponders and readers configured
to interact at a predefined frequency. Radio frequency
identification tags, labels or transponders may be thin
and flexible, suitable for attaching or embedding into var-
ious objects.
[0002] Passive RFID transponders may collect energy
from a nearby RFID reader’s magnetic field or propagat-
ing radio waves. They may lack an internal power source,
instead relying on the externally generated power which
may be created by a resonant circuit that is attached to
the transponder or to a microchip providing further func-
tions. In one example, a passport containing biometric
data in the microchip is configured to transmit information
at the predefined frequency to an interrogator device at
airport security checkpoints.
[0003] The radio frequency communication may have
security vulnerabilities. The object having the RFID trans-
ponder or label responds to radio frequency signals that
may be received unobtrusively within the perimeter of
the RFID transponder. The over-the-air data signalled
between the interrogator device and the RFID transpond-
er is often encrypted. However, the RFID transponders
may not be able to prevent interrogator devices from re-
trieving their signals if the interrogator device energizes
the RFID transponder and sends data query commands
according to the appropriate standards used in the RFID
communication.
[0004] In some security applications, during the critical
phases of data exchange, the RFID transponder should
be secured from unauthorized interrogation. The passive
RFID transponder may be energized with an external ra-
dio transmitter, wherein a receiver device may retrieve
some information from the RFID transponder. Even with
metallic shielding around transponders, high-power
transmitters may be able to energize the RFID transpond-
er with electromagnetic coupling or propagation and re-
trieve information without authorization. Further exam-
ples of vulnerability may allow eavesdropping. The RFID
transponder may be used for data communication when
an unauthorized interrogator is in the vicinity, being able
to listen to communications between the RFID trans-
ponder and the interrogator device which is supposed to
be only communicating with it.

SUMMARY

[0005] This summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the detailed description. This summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.

Furthermore, the claimed subject matter is not limited to
implementations that solve any or all disadvantages not-
ed in any part of this disclosure.
[0006] A radio frequency identification tag or trans-
ponder is configured to activate with light. An element
configured to detect light enables communication be-
tween an interrogator device and an RFID transponder.
A resonant circuit comprises resistance, inductance and
capacitance elements in series. A control element is con-
figured to change the behaviour of at least one element
in response to detecting light. That causes a change in
the resonant response of the resonant circuit. The inter-
rogator device may not communicate with the RFID
transponder unless it is activated with light. In one exam-
ple of changing the resonant response, the resonant fre-
quency is raised, requiring impractical transmission pow-
er from the interrogator device. In one example, the re-
sistance of the resonant circuit is raised, damping the
resonant frequency. In one example, the resonant circuit
is opened with a switching element.
[0007] A predetermined amount of light enables the
RFID transponder to respond to the interrogator in the
specified frequency. For example, covered RFID trans-
ponders do not respond to the interrogator. In one case
example of passports, a closed passport does not re-
spond to or activate RFID functions unless the passport
cover is opened and the RFID transponder is exposed
to light. No part of the passport information can be read
from within the passenger’s pocket - for example, pass-
port specifications may vary according to country and
some specifications could respond at certain frequency,
allowing citizens of that country to be selected from a
group of people by RFID interrogator response. Enabling
the functionality of the frequency response with light in-
creases the security and privacy of the RFID transpond-
er.
[0008] Many of the attendant features will be more
readily appreciated as they become better understood
by reference to the following detailed description consid-
ered in connection with the accompanying drawings. The
embodiments described below are not limited to imple-
mentations which solve any or all the disadvantages of
known radio frequency identification tags or transpond-
ers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present description will be better under-
stood from the following detailed description read in light
of the accompanying drawings, wherein

FIG. 1 illustrates schematically one example of an
RFID transponder with a first type of control element;

FIG. 2 illustrates schematically one example of an
RFID transponder with a second type of control el-
ement; and
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FIG. 3 illustrates schematically one example of an
RFID transponder with a third type of control ele-
ment.

[0010] Like reference numerals are used to designate
like parts in the accompanying drawings.

DETAILED DESCRIPTION

[0011] The detailed description provided below in con-
nection with the appended drawings is intended as a de-
scription of the present examples and is not intended to
represent the only forms in which the present example
may be constructed or utilized. However, the same or
equivalent functions and sequences may be accom-
plished by different examples.
[0012] Although the present examples are described
and illustrated herein as being implemented as a radio
frequency identification transponder, RFID tag or RFID
transponder, the apparatus described is provided as an
example and not a limitation. As those skilled in the art
will appreciate, the present examples are suitable for ap-
plication in a variety of different types of radio frequency
identification transponder devices. Within this document,
the RFID tag and the transponder have the same mean-
ing.
[0013] FIG. 1 illustrates schematically one example of
the radio frequency identification transponder. A resist-
ance element R, an inductance element L and a capac-
itance element C are connected in series, forming a res-
onant circuit 11. The inductance element L and the ca-
pacitance element C each have reactance that is equal
or close to equal in magnitude but cancel each other, as
they are 180 degrees apart in phase. The resistance pro-
vided by the resistance element R adjusts the selectivity
of the oscillating frequency, wherein a lower resistance
increases the selectivity and sensitivity. The resonant cir-
cuit 11 is configured to resonate at a first frequency,
wherein the interrogator may communicate with the RFID
transponder via radio waves at the first frequency. A con-
trol element 12 is connected to the resonant circuit. In
one example, the control element 12 is connected in se-
ries with the resonant circuit 11.
[0014] The control element 12 comprises means for
detecting light, for example, a photoresistive component,
wherein a predetermined amount of light 13 causes the
control element 12 to change a resonant response of the
resonant circuit 11 at the first frequency. In one embod-
iment, the photoresistive component is a photoresistor
configured to change the resistance of the resonant cir-
cuit in response to the predetermined amount of light. In
one example of changing the resonant response, the res-
onating frequency is altered. In one example, the resist-
ance of the resonant circuit is increased to a level, where-
in the interrogator device would require impractical power
levels to communicate with the RFID transponder.
[0015] In one example, the control element 12 oper-
ates as a switch, blocking the current in the series circuit.

One example of the light-sensitive switch is a photodiode.
In one example, the control element 10 comprises a pho-
toresistive or other electrical component reacting to light
- for example, starting to conduct electricity, reducing re-
sistance, impedance or other electric property to a level
which enables the operation of the resonant circuit 11.
[0016] In one example, the control element 10 is elec-
trically connected in series to the resonant circuit 11,
wherein the components in series define an RFID tag or
an RFID transponder. The control element 12 may com-
prise some resistance, capacitance or inductance ac-
cording to a non-ideal electric component, wherein these
components are illustrated as part of the ideal electric
model in FIG. 1. The component values may be chosen
to enable an effective resonant circuit.
[0017] The control element 12 may be of any suitable
form and construction according to the application. Ex-
amples of the control element 12 are a photodiode, a
photoresistor, a light-sensitive surface-mountable elec-
tronic component, printed or otherwise created with ad-
ditive process, a flexible material, such as laminated film,
paste, or similar substance, configured to produce an
electrically conductive element which under exposed
light starts to conduct electricity. When a light from a
source is received, the control element 12 starts to con-
duct current in the resonant circuit, based on predefined
proportions of electrical components.
[0018] FIG. 2 illustrates schematically one example,
wherein the control element 22 comprises a switching
element configured to open or close the resonant circuit
21, causing the resonant circuit 21 to resonate at a sec-
ond frequency. In one embodiment, the switching ele-
ment is configured to open or close a portion of the in-
ductance element L, causing the resonant circuit to res-
onate at a second frequency. In one embodiment, the
control element 22 comprises a switching element con-
figured to open or close a portion of the capacitance el-
ement C, causing the resonant circuit to resonate at a
second frequency. In the open state, the resonant circuit
may resonate at a frequency that is not applicable to the
RFID interrogator. The wavelength may be a fraction of
the usable wavelength, causing the open state frequency
to be significantly higher than the closed state frequency.
The closed state frequency is, in this example, the second
frequency that is used for interrogation and for powering
the RFID transponder.
[0019] In one embodiment, the switching element is a
photodiode or a transistor circuit configured to cause a
shortcut to the resonant circuit, having effect in the re-
sistance, impedance, capacitance or other characteristic
of the electric resonant circuit. In one embodiment, the
control element 22 provides a pulse, for example, in the
form of resistance of the resonant circuit, that an RFID
microchip 22 can interpret as a signal. In one embodi-
ment, the RFID microchip 22 comprises light-sensitive
component functions reacting to light at any given fre-
quency. The light-sensitive component may be integrat-
ed into the RFID microchip 22. In one example, the light-
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sensitive component is integrated into the RFID micro-
chip 22. However, the light-sensitive component may
function as a separate component from the RFID micro-
chip 22, configured to enable data communication in the
resonant circuit 21. In one example, the control element
22 comprises at least one processor and a memory stor-
ing instructions that, when executed, control the commu-
nication of the radio frequency identification transponder.
The at least one processor and the memory are compo-
nents of the RFID microchip.
[0020] FIG. 3 illustrates schematically one example,
wherein the control element 32 comprises means for con-
trolling the capacitance element C of the resonant circuit
31. The control element 32 comprises at least one proc-
essor and a memory storing instructions that, when ex-
ecuted, provide the capacitance C to the capacitance
element. The capacitance C value may be predefined or
the control element 32 may adjust the capacitance C to
fine-tune the frequency response of the RFID transpond-
er.
[0021] The RFID transponder may comprise a micro-
chip 32 for creating the predefined resonant frequency
for communicating with the interrogator device. The con-
trol element 32 comprises a light-sensitive component.
In one example, the light-sensitive component is config-
ured as part of the microchip 32. If the control element
32 of the RFID transponder is not exposed to light, the
light-sensitive component does not conduct electricity
and, as a consequence, the resonant circuit 31 is not
providing the correct electrical properties that allow the
RFID transponder to function at the predefined operating
frequency. When the light-sensitive component or multi-
ple light-sensitive components are exposed to light, they
become conductive and enable functionality to the RFID
transponder circuitry. In one embodiment, this enables
sufficient powering of the RFID microchip 32, causing
the electrical circuit, such as the resonant circuit 31, to
function. When the RFID transponder is being interrogat-
ed and the light-sensitive components are not conduct-
ing, the RFID transponder’s resonant circuitry is unable
to provide sufficient energy to the microchip 32.
[0022] In one example, the control element 32 is an
integrated RFID microchip having at least one processor
and a memory, with light-sensitive functionalities de-
scribed hereinbefore. The light-sensitive component or
components may be integrated into the same control el-
ement 32 or into the same microchip 32 and as part of
the resonant circuit 31.
[0023] In one embodiment, the radio frequency identi-
fication transponder is passive, configured to collect en-
ergy from the radio waves of the interacting RFID inter-
rogator. The transponder does not have an internal pow-
er source, allowing an extended lifespan for the trans-
ponder. In one embodiment, the control element 31 com-
prises the RFID microchip, wherein the microchip com-
prises at least one processor and a memory storing in-
structions that, when executed, control the access of the
reader communication to the radio frequency identifica-

tion transponder, wherein the predetermined amount of
light provides power to the at least one processor and
the memory. The control element 31 may comprise a
photovoltaic component configured to produce a thresh-
old voltage for enabling the initial communication access
to the control element 31, such as the RFID microchip.
In one embodiment, an electric current is configured to
flow in the resonant circuit 31 in response to a predeter-
mined amount of light, wherein the inductive reception
of energy causes the electric current. The control element
32 comprising the RFID microchip is configured to re-
ceive at least a portion of the electric current.
[0024] In one embodiment, the control element 31 pro-
vides access control by detecting a pattern in the prede-
termined amount of light. The pattern may be a sequence
of light pulses in a predefined order, wherein the prede-
fined order may be stored in the memory and compared
before proceeding to grant access to the resonant circuit
31. The light used for enabling wireless communication
by a light-sensing component may also be used for data
communication. A light source, for example, the interro-
gator, can act as the carrier of information, such as unique
series of light patterns, i.e. "keys" which the RFID micro-
chip in the RFID transponder uses to allow data trans-
mission or reception. In one example, the light pattern is
used for data manipulation, such as writing information
to the RFID microchip’s memory.
[0025] The unique key pattern which is transmitted by
light to the RFID transponder may change dynamically,
wherein the microchip in the RFID transponder interprets
the dynamic pattern to encrypt or decrypt exchanged da-
ta. That further enhances the security of the wireless
communication with the interrogator device. Without the
light source or unique light key patterns, the RFID trans-
ponder will not respond to data inquiry commands by the
interrogator and thus other interrogators near the RFID
transponder cannot retrieve any meaningful data to be
processed through radio waves. An unauthorized inter-
rogator in the vicinity of the RFID transponder would only
be able to receive encrypted data signals which are con-
stantly changed by the keys, thus resulting in undecoda-
ble data.
[0026] The RFID microchip may comprise functions for
storing data and communicating wirelessly along with the
light recognition circuitry. In one example, the microchip
comprises at least one processor, the memory and the
photodiode configured to allow an electric current to flow
through the RFID microchip. The light-sensitive circuitry
may be integrated into the RFID microchip or as separate
circuitry in the form of a second microchip.
[0027] In one example, the components suitable for
the aforementioned applications are solid-state relays
configured to switch on and off when a small threshold
voltage is applied to its control terminals. In one example,
the voltage is provided from a photovoltaic cell in the
circuitry. In one embodiment, the light-sensitive compo-
nent is a photoresistor, causing high resistance in the
range of megaohms without the predetermined amount
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of light. As the photoresistor is exposed to light, the re-
sistance reduces to levels where the resonant circuitry
can operate to enable the threshold voltage for waking
up the RFID microchip. In one example, the light-sensi-
tive materials comprise a flexible substrate, such as a
film with laminated materials, configured to be excited by
light and to release free electrons that enable conductiv-
ity.
[0028] The present solution provides additional secu-
rity to the data communication between the RFID micro-
chip and the interrogator device. In one embodiment, the
communication may be always enabled, secured by the
functional component reacting to light. A complementary
system, light, is used to allow the communication; unlike
in purely radio frequency-based communication where
the signals can be retrieved from the RFID transponder.
[0029] One exemplary use case is a contactless pay-
ment system, e.g. for fare collection in public transporta-
tion. A contactless fare ticket, card or other product can
be read from a passenger’s pocket without the passenger
being aware of it. When such a contactless fare product
is equipped with a light-sensitive component, it cannot
be read without the passenger taking the product from
the pocket close to a light source.
[0030] The solution described hereinbefore may also
be used for high-security applications. For example, if
the RFID transponder or the object associated with it is
exposed to light during an unauthorized use, the micro-
chip initiates a process of deleting information from mem-
ory or deactivating the RFID transponder entirely. For
example, without a valid command from the RFID inter-
rogator soon after light exposure, the security measures
will activate in the RFID transponder. The light-sensitivity
can be used as a tamper-proof function.
[0031] Different light forms may be used, for example,
a laser source may apply coherent beam to a very precise
area in the RFID transponder. The light form can be of
any wavelength/frequency which results in a desirable
effect in the components of the RFID transponder.
[0032] An example discloses an apparatus for a radio
frequency identification transponder, comprising: a res-
onant circuit configured to resonate at a first frequency,
wherein the resonant circuit comprises: at least one re-
sistance element; at least one inductance element; and
at least one capacitance element connected in series. A
control element is connected to the resonant circuit,
wherein the control element is configured to: detect a
predetermined amount of light; and, in response to the
predetermined amount of light, the control element is
configured to change a resonant response of the reso-
nant circuit at the first frequency. In one embodiment, the
control element is connected in series with the resonant
circuit. In one embodiment, the control element compris-
es a switching element configured to open or close the
resonant circuit, causing the resonant circuit to resonate
at a second frequency. In one embodiment, the control
element comprises a photoresistor configured to change
the resistance of the resonant circuit in response to the

predetermined amount of light. In one embodiment, the
radio frequency identification transponder is passive. In
one embodiment, the control element comprises at least
one processor and a memory storing instructions that,
when executed, control the communication of the radio
frequency identification transponder. In one embodi-
ment, the control element comprises at least one proc-
essor and a memory storing instructions that, when ex-
ecuted, detect a pattern in time domain in the predeter-
mined amount of light. In one embodiment, the control
element comprises at least one processor and a memory
storing instructions that, when executed, control the ac-
cess of the reader communication to the radio frequency
identification transponder, wherein the predetermined
amount of light provides power to the at least one proc-
essor and the memory. In one embodiment, the control
element comprises at least one processor and a memory
storing instructions that, when executed, provide the ca-
pacitance to the capacitance element. In one embodi-
ment, the control element comprises a switching element
configured to open or close a portion of the inductance
element, causing the resonant circuit to resonate at a
second frequency. In one embodiment, the control ele-
ment comprises a switching element configured to open
or close a portion of the capacitance element, causing
the resonant circuit to resonate at a second frequency.
In one embodiment, the control element is a light-sensi-
tive surface-mountable electronic component. In one em-
bodiment, the control element is a printed component. In
one embodiment, the control element is made of a flexible
material. In one embodiment, an electric current is con-
figured to flow in the resonant circuit in response to a
predetermined amount of light and an inductive reception
of energy, wherein at least one processor and a memory
storing instructions are configured to receive at least a
portion of the electric current.
[0033] Alternatively, or in addition, a method is dis-
closed, comprising a radio frequency identification trans-
ponder, having a resonant circuit resonating at a first fre-
quency, wherein the resonant circuit comprises at least
one resistance element, at least one inductance element
and at least one capacitance element connected in se-
ries. The radio frequency identification transponder com-
prises a control element connected to the resonant cir-
cuit, the control element detecting a predetermined
amount of light; and changing a resonant response of
the resonant circuit at the first frequency in response to
the predetermined amount of light of the control element.
[0034] Alternatively, or in addition, the controlling func-
tionality described herein can be performed, at least in
part, by one or more hardware components or hardware
logic components. An example of the control system de-
scribed hereinbefore is a computing-based device com-
prising one or more processors which may be microproc-
essors, controllers or any other suitable type of proces-
sors for processing computer-executable instructions to
control the operation of the device in order to control one
or more sensors, receive sensor data and use the sensor
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data. The computer-executable instructions may be pro-
vided using any computer-readable media that is acces-
sible by a computing-based device. Computer-readable
media may include, for example, computer storage me-
dia, such as memory and communications media. Com-
puter storage media, such as memory, includes volatile
and non-volatile, removable and non-removable media
implemented in any method or technology for storage of
information, such as computer-readable instructions, da-
ta structures, program modules or other data. Computer
storage media includes, but is not limited to, RAM, ROM,
EPROM, EEPROM, flash memory or other memory tech-
nology, CD-ROM, digital versatile disks (DVD) or other
optical storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices,
or any other non-transmission medium that can be used
to store information for access by a computing device.
In contrast, communication media may embody compu-
ter-readable instructions, data structures, program mod-
ules, or other data in a modulated data signal, such as a
carrier wave, or other transport mechanism. As defined
herein, computer storage media does not include com-
munication media. Therefore, a computer storage medi-
um should not be interpreted to be a propagating signal
per se. Propagated signals may be present in a computer
storage media, but propagated signals per se are not
examples of computer storage media. Although the com-
puter storage media is shown within the computing-
based device, it will be appreciated that the storage may
be distributed or located remotely and accessed via a
network or other communication link, for example, by us-
ing a communication interface.
[0035] The methods described herein may be per-
formed by software in machine-readable form on a tan-
gible storage medium, e.g. in the form of a computer pro-
gram comprising computer program code means adapt-
ed to perform all the steps of any of the methods de-
scribed herein when the program is run on a computer
and where the computer program may be embodied on
a computer-readable medium. Examples of tangible stor-
age media include computer storage devices comprising
computer-readable media, such as disks, thumb drives,
memory etc., and do not only include propagated signals.
Propagated signals may be present in a tangible storage
media, but propagated signals per se are not examples
of tangible storage media. The software can be suitable
for execution on a parallel processor or a serial processor
such that the method steps may be carried out in any
suitable order, or simultaneously.
[0036] Any range or device value given herein may be
extended or altered without losing the effect sought.
[0037] Although at least a portion of the subject matter
has been described in language specific to structural fea-
tures and/or acts, it is to be understood that the subject
matter defined in the appended claims is not necessarily
limited to the specific features or acts described above.
Rather, the specific features and acts described above
are disclosed as examples of implementing the claims

and other equivalent features and acts are intended to
be within the scope of the claims.
[0038] It will be understood that the benefits and ad-
vantages described above may relate to one embodi-
ment or may relate to several embodiments. The embod-
iments are not limited to those that solve any or all of the
stated problems or those that have any or all of the stated
benefits and advantages. It will further be understood
that reference to ’an’ item refers to one or more of those
items.
[0039] The term ’comprising’ is used herein to mean
including the method blocks or elements identified, but
that such blocks or elements do not comprise an exclu-
sive list and a method or apparatus may contain addi-
tional blocks or elements.
[0040] It will be understood that the above description
is given by way of example only and that various modi-
fications may be made by those skilled in the art. The
above specification, examples and data provide a com-
plete description of the structure and use of exemplary
embodiments. Although various embodiments have
been described above with a certain degree of particu-
larity, or with reference to one or more individual embod-
iments, those skilled in the art could make numerous al-
terations to the disclosed embodiments without departing
from the spirit or scope of this specification.

Claims

1. A radio frequency identification transponder, com-
prising:

a resonant circuit (11) configured to resonate at
a first frequency,
wherein the resonant circuit (11) comprises:

at least one resistance element (R);
at least one inductance element (L); and
at least one capacitance element (C) con-
nected in series,
characterized in that:

a control element (10) is connected to
the resonant circuit (11), wherein the
control element (10) is configured to:

detect a predetermined amount of
light (13); and
in response to the predetermined
amount of light (13), the control el-
ement (10) is configured to change
a resonant response of the reso-
nant circuit (11) at the first frequen-
cy.

2. A radio frequency identification transponder accord-
ing to claim 1, characterized in that the control el-

9 10 



EP 3 333 776 A1

7

5

10

15

20

25

30

35

40

45

50

55

ement (12) is connected in series with the resonant
circuit (11).

3. A radio frequency identification transponder accord-
ing to claim 1 or 2, characterized in that the control
element (22) comprises a switching element config-
ured to open or close the resonant circuit (21), caus-
ing the resonant circuit (21) to resonate at a second
frequency.

4. A radio frequency identification transponder accord-
ing to any of the claims 1 to 3, characterized in that
the control element (12, 22) comprises a photoresis-
tor configured to change the resistance of the reso-
nant circuit (11, 21) in response to the predetermined
amount of light (13).

5. A radio frequency identification transponder accord-
ing to any of the claims 1 to 4, characterized in that
the radio frequency identification transponder is pas-
sive.

6. A radio frequency identification transponder accord-
ing to any of the claims 1 to 5, characterized by the
control element (12, 22, 32) comprising at least one
processor and a memory storing instructions that,
when executed, control the communication of the
radio frequency identification transponder.

7. A radio frequency identification transponder accord-
ing to any of the claims 1 to 6, characterized by the
control element (12, 22, 32) comprising at least one
processor and a memory storing instructions that,
when executed, detect a pattern in time domain in
the predetermined amount of light (13).

8. A radio frequency identification transponder accord-
ing to any of the claims 1 to 7, characterized by the
control element (12, 22, 32) comprising at least one
processor and a memory storing instructions that,
when executed, control the access of the reader
communication to the radio frequency identification
transponder, wherein the predetermined amount of
light (13) provides power to the at least one proces-
sor and the memory.

9. A radio frequency identification transponder accord-
ing to any of the claims 1 to 8, characterized by the
control element (32) comprising at least one proces-
sor and a memory storing instructions that, when ex-
ecuted, provide the capacitance to the capacitance
element (C).

10. A radio frequency identification transponder accord-
ing to any of the claims 1 to 9, characterized in that
the control element (22) comprises a switching ele-
ment configured to open or close a portion of the
inductance element (L), causing the resonant circuit

(21) to resonate at a second frequency.

11. A radio frequency identification transponder accord-
ing to any of the claims 1 to 10, characterized in
that the control element (32) comprises a switching
element configured to open or close a portion of the
capacitance element (C), causing the resonant cir-
cuit (31) to resonate at a second frequency.

12. A radio frequency identification transponder accord-
ing to any of the claims 1 to 11, characterized in
that the control element (12, 22, 32) is a light-sen-
sitive surface-mountable electronic component or a
printed component.

13. A radio frequency identification transponder accord-
ing to any of the claims 1 to 12, characterized in
that the control element (12, 22, 32) is made of a
flexible material.

14. A radio frequency identification transponder accord-
ing to any of the claims 1 to 12, characterized in
that an electric current is configured to flow in the
resonant circuit (11, 21, 31) in response to a prede-
termined amount of light (13) and an inductive re-
ception of energy, wherein at least one processor
and a memory storing instructions are configured to
receive at least a portion of the electric current.

15. A method, comprising a radio frequency identifica-
tion transponder, having a resonant circuit (11) res-
onating at a first frequency, wherein the resonant
circuit (11) comprises at least one resistance ele-
ment (R), at least one inductance element (L) and
at least one capacitance element (C) connected in
series, characterized by the radio frequency iden-
tification transponder comprising a control element
(10) that is connected to the resonant circuit (11),
the control element:

detecting a predetermined amount of light (13);
and
changing a resonant response of the resonant
circuit (11) at the first frequency in response to
the predetermined amount of light (13) of the
control element (10).
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