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DESCRIPTION

Field of the invention

[0001] The invention relates to electronic label tags and electronic label tag systems.

Background of the invention

[0002] Conventionally, the product related information, such as price, is attached to products
like clothes with hanging tags made of e.g. paper or similar material. This information can be
attached to the product at the place of manufacturing or it can be later added to the product. At
least when local information, local price or updated price is to be attached to the product this
has to be done manually in the store. The new prices are printed out on paper or a
corresponding material, and these pieces with their new price markings are attached manually
to existing tags on the products. Thus, an employee must first find the correct product where
the tag has to be updated and the new tag is attached in its position. A disadvantage in this
arrangement is, among other things, the fact that the arrangement is very laborious and there
is a high risk of mistakes. In case of a mistake, a situation may occur, in which the price
information on the price tags on the product conflicts with the price information in the cash
register system.

[0003] Also electronic shelf label systems, ESL systems, are known which offer automatic
updating of prices to an electronic label that will facilitate and accelerate the updating of the
price information to a significant extent. ESL systems are systems used by retailers for
displaying product pricing on shelves. Typically, electronic shelf labels are implemented as
electronic display modules that are attached to the front edge of retail shelving. These modules
use different technologies to show the current product price and also other information to the
customer. A communication network allows the price display to be automatically updated
whenever a product price is changed. This automated system reduces pricing management
labor costs and improves pricing accuracy.

[0004] ESL systems are particularly suitable for use in large shops or supermarkets that offer
thousands or tens of thousands product items for sale, whose prices must be updated
frequently and correctly.

[0005] The electronic price display modules can be updated from a centralized control system
via wired or wireless communication. All-wired systems have obvious problems in terms of the
layout limitations caused by complicated cabling due to the high number of individual ESL
displays. Wireless systems have their major technological bottleneck in the need for individual
power supplies for each ESL display unit and requirement for long power supply lifetime, i.e.
operational lifetime for the batteries. In addition, the wireless systems need to be able to
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provide reliable communication channel in an environment that has high number of individual
receiver-transmitter units that in order to prolong the battery life, need to operate with minimum
transmitting power levels.

[0006] A display technology that is suitable for ESL applications is a so called Electronic Paper
Display (EPD) that possesses a paper-like high contrast appearance, ultra-low power
consumption, and a thin, light form. EPD's aim is to give the viewer the experience of reading
from paper, while providing the capability to electronically update the displayed information.
EPD's are technology enabled, as one possibility, by electronic ink. Such ink carries an
electrical charge enabling it to be updated through electronics. Electronic ink is well suited for
EPD's as it is a reflective technology which requires no front or backlight, is viewable under a
wide range of lighting conditions, including direct sunlight, and requires no power to maintain
an image. Electrical power is only consumed when the displayed data is changed. In order
become widely applied in different type of applications, wireless ESL's or corresponding
electronically controlled wireless displays are faced with a number of requirements that are
partly dictated by the manufacturing process and partly by the end use, for example, the use,
environment and manageability in a store by the store personnel.

[0007] WOO0067110 discloses a display unit for electronic shelf price label system that utilizes
electronic ink and EPD technology. The electronic display unit in WO0067110 features a
printable electronic display comprising an encapsulated electrophoretic display medium. The
resulting electronic display is flexible and has in large measure the applications of a printed
display. Further, since the encapsulated electrophoretic display medium used in the present
invention can be printed, the display itself can be made inexpensively. The encapsulated
electrophoretic display medium is an optoelectronically active material which comprises at least
two phases: an electrophoretic contrast media phase and a coating/binding phase. The
electrophoretic display medium can form, for example, a full color, multi-color, or two color (e.
g. black and white) display. The electrophoretic phase comprises at least one species of
encapsulated electrophoretic particles, having distinct physical and electrical characteristics,
dispersed in a clear or dyed suspending fluid. The coating/binding phase includes a polymer
matrix that surrounds the electrophoretic phase. In this embodiment, the polymer in the
polymeric binder is capable of being dried, cross linked, or otherwise cured as in traditional
inks, and therefore a printing process can be used to deposit the encapsulated electrophoretic
display medium onto a substrate.

[0008] Conventional electronic shelf labels are not suitable to be attached to the products such
as clothes because they can be heavy and have no suitable attaching means. Also if
conventional electronic shelf labels would be attached to the products at the manufacturing
state they would have to be turned on at the manufacturing site so that information could be
programmed to the labels and information of the labels could be read during manufacturing
and delivering phases. This way electronic labels would consume energy during transportation
from manufacturing site and this would result in low or empty battery of electronic label when
the products are delivered to the stores and put to sale.
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[0009] One prior art solution is presented in EP21 36321 which describes a multifunction
electronic module having an attachment device attached to the article, and a switch actuated
by the attachment device. The radioelectric antennas associated with the anti-theft function,
radio frequency identification (RFID) chip and radio frequency transceiver are arranged in the
same plane. A microcontroller controls a display screen and the radiofrequency transceiver.
The RFID chip is connected to the microcontroller.

[0010] Another prior art solution is presented in US2005152108 which describes a wireless
display tag which fits within the confines of a retail store display shelf-edge C-channel. The tag
may also be used to tag high-value retail item units where it can simultaneously function as a
price tag, and an anti-theft device. The solution of US2005152108 provides bidirectional
communication between the tag and a central database. The tag is capable of displaying
graphics or variable format alphanumeric characters and the placement of display items is user
programmable. The tag uses an RF integrated Circuit (RFIC) that combines the backscatter
RF communications method, amplified backscatter RF communications method and the active
RF communications method.

[0011] Another prior art solution is presented in W0O2011119913 which describes a retail item
display which includes an RFID processor, a display driving mechanism, at least one power
source, and an electronic display. The RFID processor can include an antenna and an RFID
processor. The display driving mechanism can include a microcontroller and a display driver or
similar device. The RFID device is in communication with the display driving mechanism to
display updated product information on the electronic display according to instructions from an
external RFID activator. In one embodiment, the retail item display includes an electronic
display that can be activated or deactivated.

[0012] Another prior art solution is presented in GB2419217 which describes a wireless display
device making use of an electromagnetic wave from a host system received by an antenna
unit, and a processing unit to verify the information carried by the electromagnetic wave. After
verification, the processing unit controls a non-volatile display unit to display a page
corresponding to the information.

Summary of the invention

[0013] It is an aim of the present invention to solve the above-mentioned problems and
simultaneously provide an arrangement for an electronic label tag according to claim 1 and
electronic label tag system.

[0014] The present invention solves problems of prior art by providing an electronic label tag
which comprises a machine readable identifier module, a communication module for receiving
product related information, an attachment means for attaching the electronic label tag to
product and adisplay for displaying product related information. The machine readable
identifier module of the electronic label tag is configured to activate the communication module
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and/or display in response to a command received by the machine readable identifier module.

[0015] In one embodiment of the invention all modules which consume energy can be
deactivated and they can be activated by the machine readable identification module of the
tag, which is machine readable identification module e.g. an RFID-tag.

[0016] In the claimed solution of the invention electronic label tag comprises two antennas.
First antenna is an RFID-antenna which complies with RFID-standard. The RFID-antenna can
be used to communicate and program information to the electronic label tag e.g. at the
manufacturing plant. Second antenna is an antenna for radio communication with base
stations of the electronic label tag system.

[0017] With the solution of the present invention it's possible to provide an electronic label tag
which can be attached to the products and which can present updateable information to the
users. Benefit of the structure of the electronic label tag according to the invention when
compared to prior art solutions is that the solution of this invention is lighter in weight than prior
art solutions and therefore weight-sensitive strains are not caused e.g. to textiles.

[0018] Also because modules of the electronic label tag can be activated and/or deactivated by
the machine readable identification module, the tags can be attached to the product at
manufacturing phase, information can be preloaded to tags and energy consumption can be
minimized when tags are not used like in the situation when they are being delivered to stores.
It's important to minimize energy consumption of the electronic label tags because the
electronic label tags spend most of their time at the manufacturing site, on delivery from
manufacturing site to stores or from stores to manufacturing site and only a part of their life on
sale in a store where full functions of the labels have to be activated. Therefore minimizing
energy usage of the electronic label tags when full functionality is not needed, improves
considerable estimated lifetime of an electronic label tag.

[0019] An advantage in the claimed solution with two antennas is that e.g. manufacturer and
their system needs only standard RFID-equipment for being able to communicate with
electronic label tags whereas more advanced radio communication can be used in stores
because of second antenna. This way single electronic label tag can communicate using two
different systems.

Description of the Drawings

[0020] In the following, the invention will be described in more detail by means of an
embodiment example with reference to the appended drawings, in which

Fig. 1
presents an example implementation of an electronic label tag,
Fig. 2
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presents a schematic and simplified view of an example arrangement of the electronic
label tag system in a supermarket or in corresponding sales premises, and

Fig. 3
shows an example implementation of an electronic label tag system with manufacturer
management system, point of sale system and electronic label system.

Detailed description of the invention

[0021] Figure 1 presents an example embodiment of an electronic label tag 100. The
electronic label tag 100 has a layered structure. It consists essentially of a flexible e-paper
display 101 comprising e-paper display material, a backplane layer 103 as a flexible circuit
board having an electrode structure for controlling the display, a battery 107, which can be
substantially rigid or flexible, and wherein the thickness of said battery is greater than the
thickness of said flexible display layer 101 and the thickness of said flexible backplane layer
103, and a resilient layer 108 having a cut-out space for said battery 107, wherein said resilient
layer 108 is arranged to provide a substantially even total thickness of said tag.

[0022] Also energy harvesting methods may be used to provide energy to the electronic price
label, such as solar or photovoltaic cells. Also capacitors, such as electric double-layer
capacitors, i.e. supercacitors, can be used instead or with the battery.

[0023] The display is arranged to display the information related to the product. Also other
product information can be added to tag such as name of the product, logo and/or some other
information relating to the product. The information which is in the display can be e.g. price,
sale price and/or discount.

[0024] One layer of the display is, for example, an active ink layer. The ink layer contains a
number of microcapsules filled with liquid and containing, for example, substantially black
particles with a positive surface charge and substantially white particles with a negative surface
charge, whose location in the microcapsules is controlled by an electric field so that at the
desired display segments, the black particles are on top, wherein said display segments look
black when viewed from above, and at the other display segments, the white particles are on
top, wherein these display segments look white when viewed from above. The background of
the display consists of the same microcapsules, wherein, for example, the price information
can be displayed as dark numbers against a light background, or vice versa, if desired. Such a
display used can be, for example, the electrophoretic microcapsule display laminate disclosed
in Finnish patent application No. FI 20050192. Instead of segment display type, the display
type can also be pixel type display.

[0025] The electronic label tag further comprises wireless communication capabilities with at
least one antenna 102 consisting of any shape e.g. two triangular antenna patterns on the
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same flexible circuit board as the display control, as the ESL-module is implemented as semi-
active RF tags that is powered from incident RF communicating via modulated backscatter,
and a separate flexible circuit board. The electronic label tag can comprise also further
antennas.

[0026] In one embodiment of the invention the electronic label tag comprises two antennas.
First antenna is an RFID-antenna which complies with RFID-standard. The RFID-antenna can
be used to communicate and program information to the electronic label tag e.g. at the
manufacturing plant. Second antenna is an antenna for radio communication with base
stations of the electronic label tag system. Advantage in this embodiment is that manufacturer
and their system needs only standard RFID-equipment for being able to communicate with
electronic label tags whereas more advanced radio communication can be used in stores. In
one embodiment of the invention a machine readable identifier module of the electronic label
tag comprises the first antenna and a communication module of the electronic label tag
comprises the second antenna.

[0027] The battery 107 has been encapsulated in a cut-out space by laminating said display
101, backplane 103, control circuit board and resilient layers 108 together. Further, the display
layer 101, the backplane layer 103, the resilient layer 108 and the battery 107 are located
between two outside protective layers (not shown) forming a body of the electronic label tag for
an electronic label tag suitable to be attached to a product. Also a protective layer 106 can be
arranged at the bottom of the backplane layer 103 to prevent moisture from getting to display
layer 101 which is sensitive to moisture variations. The rigid component has been attached to
the separate flexible printed circuit board 109 operating as a submodule under the backplane
and the antenna. Backplane layer 103 as a flexible circuit board having an electrode structure
for controlling the display and separate flexible printed circuit board 109 can be considered to
form control electronics of the electronic label tag.

[0028] The backplane and the antenna circuit board 103 and the electronic label tag control
circuit board are patterned plastic films (PET or PC or PVC or polyimide) with patterned
conductive copper layers. The forming and patterning of the conductors can be made using
any method known as such for a person skilled in the art, for example by direct printing of
conductive ink or by etching of a thin metal layer. The lower surface of the backplane 103 has
display segment lead lines patterned in a similar way. Each display segment is electrically
connected to a corresponding display segment lead line for example through a preferably laser
processed via. Also other ways of providing feed-through vias are possible as is evident for a
person skilled in the art. In order to establish an electrical contact from the back-plane
segments to the display front electrode, which is in this example on the front surface of the
flexible electronic display web, an electrically conducting tape 105 is laminated on the
backplane area acting as a front electrode feed line. Alternatively and instead of an electrically
conducting tape 105, electrically conducting paste or similar material with adhesive nature may
be dispensed on the backplane web to make contact with the front plane electrodes.

[0029] The electronic label tag 100 can have multiple memory locations for the information, for
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example for price information. The electronic labels 100 can also comprise multiple different
views stored in the memory locations i.e. different pages that include different information to be
displayed. Staff can have its own pages which can be displayed only with a special staff
equipment. Also loyalty customers or other group of users can have own pages which can be
activated using e.g. loyalty card. E.g. Loyalty Card holders can have special price displayed for
them when loyalty card is brought close to the electronic label tag.

[0030] Electronic label tag 100 has also a machine readable identifier module. The machine
readable identifier module can comprise complete RFID tag characteristics compliant with
RFID-standards, so it is able to fully utilize the existing RFID infrastructure. Machine readable
identifier module can comprise a bar code. The bar code can be permanently printed to the
electronic label tag 100 or it can be shown in the display of the electronic label tag 100. The
machine readable identifier module comprises the ID number of the electronic label tag. The ID
number can be encrypted.

[0031] Tag layout of the electronic label tags 100 can be customized to many colors and
equipped with logos, text, etc. just as desired.

[0032] Electronic label tag 100 can have attachment means (not shown in Figure 1) by which
the electronic label tag 100 can be attached to products. Also external attachment means can
be used to attach the electronic label tags to products. External attachment means can be e.g.
at least partly transparent pockets.

[0033] Figure 2 shows schematically, as an example, a typical arrangement of the electronic
label system in a supermarket or similar sale environment.

[0034] Products 201 are equipped with electronic label tags 100 that are typically attached to
the products 201. Electronic label tags 100 are attached to the products 201 such that they are
easily perceivable for the custom ers.

[0035] Furthermore, the electronic label system comprises at least a central processing unit
204 connected to a base station 202 or other communication means, via which it is possible to
transmit, for example, updated price information and other control information to the electronic
label tag 100. Furthermore, the system may comprise scanners 203, which can be e.g. RFID-
readers and/or barcode readers, located at cash registers and connected to the cash register
system, for scanning the price, wherein the cash register system and the electronic labels
always have the same up-to-date information on the prices of the products. Furthermore, the
central processing unit 204 may be coupled to other controlling and supporting systems, e.g. to
a point of sale system of a store. The wireless connection between the central processing unit
204 and the electronic label tags 100 is illustrated with arrows 205.

[0036] The electronic label tags 100 communicate in a wireless manner with the base station
202. Wireless communication method may be based on any known wireless communication
technology, but in order to save battery life of the electronic label tags 100, passive backscatter
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radio communication is preferred. In this approach the base stations 202 actively send radio
signals and instead of answering with active radio transmission, the electronic label tags 100
do not use a radio transmitter; instead, they answer by modulating the reflected power of the
base station signal. The modulation is achieved, typically, by changing the load state of the
antenna in the electronic label tags 100, for example, by connecting and disconnecting the
antenna between the ground and non-ground potential. This modulation of the backscattered
signal allows for the electronic label tags 100 to answer to the base stations and further to the
store level server. The system can be configured to use certain frequency band, e.g. 868 MHz
frequency band, for communication between electronic label tags and base station(s). In one
embodiment of the invention the system can use multiple frequency bands for communication
between electronic label tags 100 and base station(s) 202 and/or different kind of diversity
techniques. Electronic label can use its antenna or one of its antennas for communicating with
the base station with backscatter radio communication.

[0037] Each electronic label tag 100 can be identified by its own identification code that the
electronic label tag 100 in question knows to listen for in the transmission from the base station
202. After receiving new information, instructions or commands from the store server via base
station 6, the electronic label tag 100 can acknowledge the reception of these instructions by
using the reflected backscattering modulated properly and timely for the store level server to
identify that the response is coming from the electronic label tag 100 in question. To facilitate
that the store server may have a certain listening period after a transmission directed to a
certain electronic label tag 100 for giving the module possibility to answer during that time.

[0038] In one embodiment of the invention communication module can comprise an active
radio transmitter instead of backscatter radio communication means. In this embodiment the
radio transmitter is preferably low power RF-transmitter or transceiver.

[0039] Information stored to electronic label tags and communication between the electronic
label tags and base stations can be encrypted.

[0040] Figure 3 presents an example implementation of the electronic label management and
label system. The system comprises a point of sale system 301 of a store or chain of stores
and an electronic label system 300 installed in stores. Product manufacturer, from where the
store or chain of stores order products, can have an own management system 302 which has
an interface point to sale and/or inventory system of the store or chain of stores.

[0041] Point of sale system 301 is used to manage prices, stock, scales data, cash register
data or other similar sale or product related data of a store. The product manufacturer's
management system 302 can communicate with point of sale system of a store through an
interface. The point of sale system can be connected through an interface also to cash
registers 303 and an electronic label system. Trough the interface, the point of sale system
301 can e.g. update information on cash registers 303 or gather information on activities such
as sales on the cash registers 303 or scales.
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[0042] The electronic label system 300, which is connected to the point of sale system 301,
can be used to change and present prices to the customers. The electronic label system 300
comprises electronic label system base station controller 310, one or more base stations 311
and one or more electronic labels 100. Base stations 311 of the electronic label system 300 are
installed in stores and are typically connected in a wired or wireless manner, for example, via
Ethernet connection to the base station controller 310. The base station controller 310 can be
further connected to a store level server containing the price and other product information.

[0043] When manufacturing or packaging products, it's preferable to add the tags to products
already at the packaging stage e.g. because of salary and manufacturing costs. Therefore
electronic label tags 100 will be sent to clothing manufacturing plant and labels are attached to
products at the factory. VWWhen the products are manufactured and packaged their IDs can be
listed with RFID gates if they are in use or with bar code reader if bar code is used in the
electronic label tags 100. This information can be used also for theft control monitoring before
the products are put for sale in the store.

[0044] For example RFID reader is very useful when products are on their way to from
manufacturer to retailer. The packages of products can be monitored and IDs of products can
be listed and already at this stage introduced into logistics, inventory or POS systems of the
chain of stores to be followed. This way, products can be monitored through the entire logistics
chain and it can be known exactly where each item is and when each item can be at store.

[0045] When the products with their attached electronic label tags 100 are on their way from
manufacturer to store, the battery consumption of the unit has to be kept minimal or zero so
that when the product with its tag is unpacked in the store and displayed to customers, the
battery level is still good. Therefore battery consuming modules, such as communication
module or display, of the electronic label tags are deactivated to a state where their energy
consumption is minimal or zero e.g. at the manufacturing site after the tag has been
programmed to comprise ID of the product and/or other data of the tag has been set. The
product manufacturer's system can communicate with the tag e.g. via RFID-module of the
electronic label equipped with an RFID-antenna. In this case manufacturer doesn't need
infrastructure of the electronic label tag system with base stations but only standard RFID-
equipment is needed to communicate with electronic label tags.

[0046] During the delivery the energy consumption is kept minimal and for example if display
and communication modules are complete asleep 20nA battery can last 80 years. In one
embodiment of the invention when energy consuming modules, such as display and/or
communication module, of the electronic label tag are deactivated, the electronic label doesn't
consume energy at all.

[0047] When a delivery of products arrives to the store or chain of stores, the deactivated
modules have to be activated again to get the tag fully functional. This can be done e.g. with
RFID of the electronic label tag and IT-system in a store. The POS/inventory system of the
store has already a list of the products sent from the factory, if the factory has sent information
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to the POS/inventory system before sending the products. At the store, the packages can be
marked as received e.g. by reading their machine readable identifier module e.g. with bar code
reader, manually or with RFID-reader. The activation of deactivated modules can be done by
e.g. by using RFID-reader or by other means. By activating the deactivated modules the
modules are powered up and become functional.

[0048] In activating the electronic label tag's modules with RFID-equipment, the electronic
label tag receives energy from RFID-equipment, such as RFID-reader, for activating the
modules. In one embodiment of the invention the electronic label consumes energy only when
display module or/and communication module of the electronic label tag are in activated state.

[0049] After activation electronic label tag system starts to scan all the products by radio
transmission. Since electronic label tags 100 have been activated, the new activated tags join
the electronic system and system sends updated product information to the tags comprising
e.g. price information. When electronic label tags 100 confirm receiving the updated
information, the system can record the product with its electronic label tag 100 to the inventory
and this way inventory of the store can be updated to include the newly joined tags with
corresponding products. The products can also be updated to received/in shop status already
before sending updated information to electronic label tags 100. With electronic label system a
complete real-time inventory can be achieved at every moment, and at the chain-store level.
Now prices can be updated to electronic label tags whenever wanted by POS-system and
electronic label system or device connected to either of these system, e.g. a mobile phone, a
computer.

[0050] If an electronic label tag 100 has not made the connection system, product related
information, such as price, is not displayed in the display of the tag. Therefore it's easy to spot
broken tags and new label can be manually changed to replace the damaged tag.

[0051] The inventory or POS system can compare reported list of sent items from
manufacturer of the product with list of received products and form a report automatically of
lost items.

[0052] When a party wants to change price of a certain product in one or more stores, a price
change request can be sent to the point of sale system 301 of a store or a chain of stores.
When the point of sale system 301 receives the request it checks that the request is valid and
that the party is authorized to make a change to a price of a certain product. Also other
restrictions can be checked, e.g. certain minimum or maximum price limits for a specific
product.

[0053] If the price change request is valid, the point of sale system 301 changes the price of
the product in its own database. After the price is updated in the point of sale system database,
the point of sale system can update price information also in cash registers and electronic label
system 300.
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[0054] When price information is changed in the electronic label system 300, this information
will be delivered through the base stations to individual electronic labels.

[0055] When the customer selects a product and brings it to cash register the electronic label
tag 100 will be deactivated and removed from the product with a removal device. The
electronic label tag 100 falls into a nearly complete sleeping state waiting for the next use. In
the deactivation e.g. communication module and display module can be deactivated, i.e. put
into sleep-mode. At the same POS and inventory system can update the product to be sold.
After this electronic label tags can be sent back to the factory to be reprogrammed and
attached to new product.

[0056] The electronic label tag 100 and electronic label tag system 300 can offer also alarm
features. If the label tag has RFID-functionality, the electronic label tag can offer the normal
gate alarm features available at no additional cost if the store is already using gate alarm
system. The alarm can be made in this case immediately if the tag is exported through the
port.

[0057] Electronic label tag 100 can be attached to his product with its attachment means, e.g.
with loop such as plastic covered metal loop or a pin attachable to electronic label tag, which
can be removed by standard magnetic-remover. The system can give an alarm e.g. within 30
seconds if the attachment means is removed and/or opened by force or the metal loop is
ripped or cut off. The alarm can be silent or loud and/or for personnel only. The alarm can also
be done if the radio connection to tag is lost. This can be due to disturbing the radio by e.g.
wrapping the tag to metal shield or because tag is being damaged. An alarm can also be made
if the tag is exported away from the base station area.

[0058] In one embodiment of the invention, if alarm is made, the electronic label tag 100 which
caused the alarm has to be reset using inventory or POS system of the store.

[0059] The invention relates to an electronic label tag 100 for an electronic label tag system,
the electronic label tag 100 comprising a machine readable identifier module, a communication
module for receiving product related information and a display for displaying product related
information. The electronic label tag 100 further comprises attachment means for attaching the
electronic label tag to a product 201. The machine readable identifier module is configured to
activate the communication module and/or display in response to a command received by the
machine readable identifier module.

[0060] In the claimed solution of the invention machine readable identifier module comprises
an RFID-tag.

[0061] In the claimed solution of the invention electronic label tag further comprises first and
second antenna and first antenna is an RFID-antenna which complies with RFID-standard and
second antenna is an antenna for radio communication with base stations of the electronic
label tag system.
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[0062] In one embodiment of the invention machine readable identifier module comprises a
bar code.

[0063] In one embodiment of the invention communication module communicates with a base
station of an electronic label system by reflecting back a signal it receives.

[0064] In one embodiment of the invention communication module and/or display are
configured to be deactivated.

[0065] In one embodiment of the invention machine readable identifier module is configured to
deactivate the communication module and/or display in response to a command received by

the machine readable identifier module.

[0066] In one embodiment of the invention electronic label tag consumes no energy when
communication module and/or display are in deactivated state.

[0067] In one embodiment of the invention the display is an electronic ink display, such as a
bistable E Ink-segment display.

[0068] In one embodiment of the invention product related information is price of the product,
sale price of the product and/or amount of discount.

[0069] In one embodiment of the invention attachment means is a pin attachable to electronic
label tag 100, which can be removed by a magnetic-remover

[0070] In one embodiment of the invention attachment means is a plastic covered metal loop.

[0071] In one embodiment of the invention electronic label tag 100 comprises anti-theft
features.

[0072] In one embodiment of the invention communication module comprises an antenna and
is configured to communicate with on 868 MHz frequency band, 2,4 GHz frequency band or
any other frequency band allowed to be used for an electronic label tag system.

[0073] In one embodiment of the invention electronic label tag 100 is a hanging tag.

[0074] The invention relates also to an electronic label system 300 which comprises plurality of
electronic label tags according any previous claims and at least one base station 202, 311
configured to send and receive information with any of the electronic labels.

[0075] In one embodiment of the invention the system is configured to give an alarm signal.

[0076] In one embodiment of the invention system is configured to give alarm signal for an
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electronic label tag if the base station 202, 311 can't communicate with the electronic label tag
100 and/or if attachment means of the electronic label, which is a metallic loop, is cut.

[0077] In one embodiment of the invention electronic label system 300 further comprises
security ports and alarm signal is given based on the response from security ports when
electronic label tag 100 is exported through the security port.

[0078] Although exemplary embodiments of the present invention have been described with
reference to the attached drawings, the present invention is not limited to these embodiments,
and it should be appreciated to those skilled in the art that a variety of modifications and
changes can be made without departing from the scope of the present invention. Embodiments
described in the description in combination with other embodiments can be also used as
separate embodiments.
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Patentkrav

1. Elektronisk etiket (100) til et elektronisk etiketsystem, hvor den elektroniske
etiket (100) omfatter:
et maskinlaesbart identifikationsmodul,
et kommunikationsmodul til modtagelse af produktrelateret information,
et display til visning af produktrelateret information,
hvor den elektroniske etiket (100) yderligere omfatter fastggrelsesorgan til
fastggrelse af den elektroniske etiket til et produkt (201),
hvor den elektroniske etiket (100) omfatter en fgrste antenne og en anden
antenne, og den elektroniske etiket (100) er konfigureret til at
kommunikere under anvendelse af to forskellige systemer med den fgrste
antenne og den anden antenne, hvor den fgrste antenne er en RFID-
antenne, som overholder RFID-standard, og den anden antenne er en
antenne til radiokommunikation med basisstationer i det elektroniske
etiketsystem og,
kendetegnet ved, at det maskinlaesbare identifikationsmodul omfatter et
RFID-maerke, og RFID-maerket er konfigureret til at aktivere
kommunikationsmodulet og displayet fra en deaktiveret tilstand som
reaktion pa en kommando modtaget af RFID-maerket af det maskinleesbare
identifikationsmodul.

2. Elektronisk etiket (100) ifglge krav 1, kendetegnet ved, at det
maskinlaesbare identifikationsmodul omfatter en stregkode.

3. Elektronisk etiket (100) ifglge krav 1 eller 2, kendetegnet ved,
at kommunikationsmodul kommunikerer med en basisstation i et elektronisk
etiketsystem ved at tilbagereflektere et signal, det modtager.

4. Elektronisk etiket (100) ifglge et hvilket som helst af de foregdende
krav, kendetegnet ved, at kommunikationsmodul og display er konfigureret til
at blive deaktiveret.

5. Elektronisk etiket (100) ifglge krav 4 kendetegnet ved, at maskinlaesbare
identifikationsmodul er konfigureret til at deaktivere kommunikationsmodulet og
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display som reaktion p8 en kommando modtaget af det maskinlaesbare
identifikationsmodul.

6. Elektronisk etiket (100) ifglge et hvilket som helst krav 4-5, kendetegnet
ved, at den elektroniske etiket forbruger ingen energi, nar kommunikations-
modul og display er i deaktiveret tilstand.

7. Elektronisk etiket (100) ifglge et hvilket som helst af de foregdende
krav, kendetegnet ved, at displayet er et elektronisk blaekdisplay, sdsom et
bistabilt E-bleek-segmentdisplay.

8. Elektronisk etiket (100) ifglge et hvilket som helst af de foregdende
krav, kendetegnet ved, at produktrelateret information er prisen pa produktet,
udsalgsprisen pa produktet og/eller rabatbelgbet.

9. Elektronisk etiket (100) ifglge et hvilket som helst af de foregdende
krav, kendetegnet ved, at fastggrelsesorgan er en stift, der kan fastggres til den
elektroniske etiket (100), som kan fjernes med en magnetfjerner.

10. Elektronisk etiket (100) ifglge et hvilket som helst af kravene 1-
8, kendetegnet ved, at fastggrelsesorgan er en plastbeklzedt metallgkke.

11. Elektronisk etiket (100) ifglge et hvilket som helst af de foregdende
krav, kendetegnet ved, at elektronisk etiket (100) omfatter
tyverisikringsfunktioner.

12. Elektronisk etiket (100) ifglge et hvilket som helst af de foregdende

krav, kendetegnet ved, at kommunikationsmodul omfatter en antenne og er
konfigureret til at kommunikere pa 868 MHz frekvensband, 2,4 GHz frekvensband
eller et hvilket som helst andet frekvensband, tilladt at blive brugt til et
elektronisk etiketsystem.

13. Elektronisk etiket (100) ifglge et hvilket som helst af de foregdende
krav, kendetegnet ved, at elektronisk etiket (100) er en hangeetiket.
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14. Elektronisk etiketsystem (300) kendetegnet ved, at systemet omfatter:
flerhed af elektroniske etiketter ifglge et hvilket som helst af de foregdende
krav og
mindst en basisstation (202, 311) konfigureret til at sende og modtage
information med en hvilken som helst af de elektroniske etiketter.

15. Elektronisk etiketsystem (300) ifglge krav 14, kendetegnet ved,
at systemet er konfigureret til at give et alarmsignal.

16. Elektronisk etiketsystem (300) ifglge krav 15, kendetegnet ved, at system
er konfigureret til at udsende et alarmsignal for en elektronisk etiket, hvis
basisstationen (202, 311) ikke kan kommunikere med den elektroniske etiket
(100), og/eller hvis fastggrelsesorgan af den elektroniske etiket, som er en
metallgkke, brydes.

17. Elektronisk etiketsystem (300) ifglge krav 15 og 16, kendetegnet ved,
at elektronisk etiketsystem (300) yderligere omfatter sikkerhedsporte, og
alarmsignalet udsendes baseret pa svaret fra sikkerhedsporte, nar den
elektroniske etiket (100) bringes ud gennem sikkerhedsporten.
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