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(54) ENVIRONMENTAL ENERGY COLLECTION ELECTRONIC PRICE TAG

(67)  This application discloses an environmental en-
ergy collection electronic price tag, which includes a solar
panel (1), an electronic paper display screen (2), a printed
circuit board (3) and a super-capacitor (5). The printed
circuit board (3) is provided thereon with a signal trans-
ceiver antenna and a radio frequency collection antenna.
The signal transceiver antenna is configured to send and
receive a wireless radio frequency signal, and the radio
frequency collection antennais configured to collect radio
frequency signal energy sent by another electronic price
tag in environment. An operation frequency of the signal
transceiver antenna and an operation frequency of the
radio frequency transceiver antenna are same. The su-

per-capacitor (5) is configured to store electric energy
converted by the solar panel (1) and the radio frequency
collection antenna and provide the electric energy to the
printed circuit board (3) and the electronic paper display
screen (2). With this application, energies (such as day-
light, radio frequency signals, etc.) contained in the sur-
rounding environment can be converted into electrical
energy to power the electronic price tag, which meets
application requirements of the electronic price tag in a
variety of scenes, reduces maintenance frequency of the
electronic price tag, and reduces pollution to the environ-
ment.
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Description
FIELD OF THE INVENTION

[0001] This application relates to the technical field of
electronic devices, in particular to an electronic price tag
capable of collecting environmental energy.

BACKGROUND OF THE INVENTION

[0002] At present, electronic price tags on the market
are mostly powered through disposable batteries or wired
power supplies.

[0003] For power supply via the disposable batteries,
the electronic price tag cannot be used permanently due
to capacity and service life limit of the battery, besides,
the battery is needed to be replaced for the electronic
price tag at certain time, resulting in human waste and
environmental pollution. For the wired power supply, a
variety of accessories are required, the direct current is
supplied to the electronic price tag through a wire, result-
ing in resource consumption, cost increasement and in-
flexible usage.

SUMMARY OF THE INVENTION

[0004] In view of the shortcomings of the prior art, it is
provided according to the present application an envi-
ronmental energy collection electronic price tag, which
can convert energies contained in the surrounding envi-
ronment (such as daylight, radio frequency signals, etc.)
into electrical energy, to power the electronic price tag,
which meets application requirements of the electronic
price tag in a variety of scenes, reduces maintenance
frequency of the electronic price tag, and reduces pollu-
tion to the environment.

[0005] For the above purposes, this application pro-
vides the following technical solutions.

[0006] An environmental energy collection electronic
price tag includes a solar panel, an electronic paper dis-
play screen, a printed circuit board and a super-capacitor;

the solar panel is formed by assembling a plurality
of solar cells, a middle portion of the solar panel is
provided with a transparent display area, and the
electronic paper display screen is installed in the
transparent display area and is fixed on the printed
circuit board;

the printed circuit board is provided thereon with a
control circuit for the electronic paper display screen,
a signal transceiver antenna and a radio frequency
collection antenna, the signal transceiver antenna is
configured to send and receive a wireless radio fre-
quency signal, the radio frequency collection anten-
na is configured to collect radio frequency signal en-
ergy sent by another electronic price tag in environ-
ment; an operation frequency of the signal transceiv-
er antenna and an operation frequency of the radio
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frequency transceiver antenna are same; and

the super-capacitor is fixed on a front side of the
printed circuit board away from the electronic paper
display screen, an input end of the super-capacitor
is connected with the solar panel and the radio fre-
quency collection antenna, and an output end of the
super-capacitor is connected with the control circuit
and the electronic paper display screen, the super-
capacitor is configured to store electric energy con-
verted by the solar panel and the radio frequency
collection antenna and to provide the electric energy
to the printed circuit board and the electronic paper
display screen.

[0007] To optimize the above technical solution, spe-
cific implementations including the followings are provid-
ed.

[0008] Further, the electronic paper display screen is
fixed on a back side of the printed circuit board by means
of adhesive.

[0009] Further, an LED light is provided on the printed
circuit board, and the solar panel is provided with an or-
ifice, light of the LED light can pass through the orifice to
a surface of the solar panel, and the LED light is con-
nected with the control circuit.

[0010] Further, a positive contact spring leaf and a neg-
ative contact spring leaf are disposed on a back side of
the printed circuit board, and the positive contact spring
leaf and the negative contact spring leaf are connected
to a positive terminal and a negative terminal of the super-
capacitor, respectively; and

a positive contact and a negative contact are disposed
on a back side of the solar panel; and the printed circuit
board is connected with the positive contact of the solar
panel through the positive contact spring leaf, and is con-
nected with the negative contact of the solar panel
through the negative contact spring leaf.

[0011] Further, the environmental energy collection
electronic price tag includes a shell and a back cover;
the shell has a rectangular-shaped frame structure, a
front side of the shell is provided with a solar panel dis-
pensing groove, and a back side of the shell is provided
with a back cover dispensing groove; a size of the solar
panel is matched with a size of the solar panel dispensing
groove, and the solar panel is fixed in the solar panel
dispensing groove through a dispensing process, and
thus the electronic paper display screen is sandwiched
between the solar panel and the shell; a size of the back
cover is matched with a size of the back cover dispensing
groove, and the back cover is fixed in the back cover
dispensing groove through the dispensing process.
[0012] Further, an upper engaging block is disposed
on and protruded from a top surface of the shell, and a
lower engaging block is disposed on and protruded from
a bottom surface of the shell, and the shell is fastened
onto a guide rail through the upper engaging block and
the lower engaging block.

[0013] Further, the guide rail includes a guide rail body,
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an upper engaging groove, a lower engaging groove, a
first protrusion, a snap member and a second protrusion,
wherein

the upper engaging groove, the lower engaging
groove and the first protrusion are arranged on an
inner side of the guide rail body, and the snap mem-
ber and the second protrusion are arranged on an
outer side of the guide rail body; the upper engaging
groove is configured such that the upper engaging
block can be snap fitted therein, and the lower en-
gaging groove is configured such that the lower en-
gaging block can be snap fitted therein;

the snap member has an L shape, and a short side
of the snap member away from an end of a long side
of the snap member is fixed at a position adjacent
to the upper engaging groove; and the second pro-
trusion is has a T shape and is fixed on a lower half
of the guide rail body; and

the first protrusion part is positioned between the
snap member and the second protrusion part, clos-
ing to the snap member.

[0014] Further, an end of the upper engaging groove
away from the guide rail body is provided with a hook
portion, and an end of the lower engaging groove away
from the guide rail body is provided with a hook portion.
[0015] Further, the snap member is fixed at an instal-
lation position through adhesive or screws.

[0016] This application has the following advanta-
geous effects:

First, the environmental energy collection electronic
price tag provided by the present application can
convert energies contained in the surrounding envi-
ronment (such as daylight, radio frequency signals,
etc.) into electrical energy, to power the electronic
price tag, which meets application requirements of
the electronic price tag in a variety of scenes, reduc-
es maintenance frequency of the electronic price tag,
and reduces pollution to the environment.

Second, the environmental energy collection elec-
tronic price tag according to the present application
provides a novel guide rail structure, which reduces
installation difficulty of the electronic price tag, im-
proves heat dissipation performance of the electron-
ic price tag, and reduces damage to the guide rail in
the assembly/disassembly process by setting rea-
sonable distances between the structural members.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]
FIG. 1 is a schematic structural diagram of an envi-
ronmental energy collection electronic price tag ac-

cording to an embodiment of the present application.
FIG. 2 is a schematic diagram of position relation-
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ships of components of an environmental energy col-
lection electronic price tag according to an embodi-
ment of the present application.

FIG. 3 is a schematic structural diagram of a guide
rail according to an embodiment of the present ap-
plication.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] The present application is described in detail in
combination with the drawings.

[0019] Itis to be noted that the terms referred to in this
application such as "upper"”, "lower", "left", "right", "front",
"back", etc., are only for convenience of description, but
not to limit the scope of this application, and the change
or adjustment of the relative relationships shall also be
regarded as falling within the scope of this application
without substantial change to the technical solution.
[0020] Besides, as used herein, the "super capacitor"
may also be called ultracapacitor, which is also known
as Electrical Double-Layer Capacitor, it is an electro-
chemical element that stores energy by polarizing elec-
trolytes. Different from the traditional chemical power
supply, it is a kind of power supply with special perform-
ance, which is between the traditional capacitor and the
battery. It mainly relies on the double electrical layers
and the redox "pseudocapacitance" charge to store elec-
tric energy. However, there is no chemical reaction in the
process of its energy storage, and this energy storage
process is reversible. Accordingly, the super capacitor
can be repeatedly charged and discharged hundreds of
thousands of times. Its basic principle, like other kinds of
electrical double-layer capacitors, is to use the electrical
double-layer structure of activated carbon porous elec-
trode and electrolyte to obtain super-large capacity. The
electronic paper display (EPD) screen employs the tech-
nology of electronic paper. Electronic paper generally re-
fers to akind of display that coats electronic ink on a layer
of plastic film, which can be attached to a thin film tran-
sistor (made of TFT/PET/FPC, and the like.) circuit, and
can be controlled by a driving integrated circuit (IC) to
form a pixel pattern. Electronic paper display screen is
based on the electronic ink technology. Its principle is
that many tiny "microcapsules" are attached to the sur-
face of the screen, which encapsulate negatively charged
black particles and positively charged white particles. By
changing the charge, the particles of different colors are
arranged in order, thus presenting a clear visual effect
of black and white.

[0021] FIG. 1 is a schematic structural diagram of an
environmental energy collection electronic price tag ac-
cording to an embodiment of this application. As shown
in FIG. 1, the environmental energy collection electronic
price tag includes a solar panel 1, an electronic paper
display screen 2, a printed circuit board 3 and a super-
capacitor 5.

[0022] The solar panel 1 is formed by assembling a
plurality of solar cells. A middle portion of the solar panel
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1 is provided with a transparent display area, and the
electronic paper display screen 2 is installed in the trans-
parent display area and is fixed onto the printed circuit
board.

[0023] The printed circuit board may be a silkscreen
printed circuit board. The printed circuit board 3 is pro-
vided thereon with a control circuit for the electronic paper
display screen 2, a signal transceiver antennaand aradio
frequency collection antenna. The signal transceiver an-
tenna is configured to send and receive a wireless radio
frequency signal. The radio frequency collection antenna
is configured to collectradio frequency signal energy sent
by another electronic price tag in environment. An oper-
ation frequency of the signal transceiver antenna and an
operation frequency of the radio frequency transceiver
antenna are the same.

[0024] The super-capacitor 5 is fixed onto a front side
of the printed circuit board 3 away from the electronic
paper display screen 2. An input end of the super-capac-
itor is connected with the solar panel 1 and the radio
frequency collection antenna, and an output end of the
super-capacitor is connected with the control circuit and
the electronic paper display screen 2. The super-capac-
itor 5 is configured to store electric energy converted by
the solar panel and the radio frequency collection anten-
na and provide the electric energy to the printed circuit
board 3 and the electronic paper display screen 2.
[0025] Specifically, as shown in FIG. 1 and FIG. 2, the
environmental energy collection electronic price tag in-
cludes the solar panel 1, the electronic paper display
screen 2, the printed circuit board 3, a shell 4, the super-
capacitor 5, a back cover 6, a positive contact spring leaf
7 and a negative contact spring leaf 8.

[0026] The solar panel 1 is formed by assembling a
plurality of solar cells. A transparent display area 101 is
provided in a middle portion of the solar panel 1, and
through the transparent display area, images displayed
by the electronic paper display screen 2 below the solar
panel 1 can be seen.

[0027] The printed circuit board 3 is fixed on the shell
4 by means of adhesive. The positive contact spring leaf
7 and the negative contact spring leaf 8 are fixed on the
back side of printed circuit board 3. When the solar panel
1 is fixed onto the shell 4, the positive contact 102 on the
back side of the solar panel 1 is in contact with the positive
contact spring leaf 7, and the negative contact 103 on
the back side of the solar panel 1 is in contact with the
negative contact spring leaf 8, which then are connected
to the positive terminal and the negative terminal of the
super-capacitor 5 through the printed circuit board 3.
[0028] The printed circuit board 3 is provided with a
signal transceiver antenna to send and receive a wireless
radio frequency signal and a radio frequency collection
antenna to collect radio frequency energy generated by
the signal transceiver antenna of the printed circuit board
itself. An operation frequency of the signal transceiver
antenna and an operation frequency of the radio frequen-
cy transceiver antenna are same, which can be used to
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collect radio frequency signal energy of other environ-
mental energy collection electronic price tag in the envi-
ronment.

[0029] The super-capacitor 5 is fixed on a front side of
the printed circuit board 3, and is configured to store elec-
tric energy converted from the solar energy and the radio
frequency energy, to supply power to a control chip and
the electronic paper display screen 2.

[0030] The display screen is arranged between the so-
lar panel 1 and the printed circuit board 3. The display
screen is fixed on the back side of the printed circuitboard
3 by means of adhesive. The printed circuit board 3 is
connected with the display screen, and can drive the dis-
play screen and control the display content of the display
screen.

[0031] An LED light 301 is provided on the printed cir-
cuit board 3. The control chip controls the LED light 301
to be turned on and off. An orifice 104 is provided in the
solar panel 1, and the light of the LED light 301 can pass
through the orifice 104.

[0032] A frontside of the shell 4 is provided with a solar
panel dispensing groove 401, and a back side thereof is
provided with a back cover dispensing groove 402.
Through a dispensing process, the solar panel 1 is fixed
onto the front side of the shell 4, and the back cover 6 is
fixed on the back side of the shell 4.

[0033] Considering the application scenario of the
electronic price tag, a guide rail structure is provided ac-
cording to an embodiment, which considers assem-
bly/disassembly requirements, stable requirements, free
movement requirements and heat dissipation require-
ments of the electronic price tag, as well as assembly/dis-
assembly and service life of the guide rail.

[0034] As shown in FIG. 3, the guide rail 9 includes a
guide rail body, an upper engaging groove 901, a lower
engaging groove 902, a first protrusion, a snap member
903 and a second protrusion.

[0035] The upper engaging groove 901, the lower en-
gaging groove 902 and the first protrusion are arranged
on an inner side of the guide rail body. The snap member
903 and the second protrusion are arranged on an outer
side of the guide rail body. The upper engaging groove
901 is configured such that an upper engaging block 403
can be snap-fitted therein, and the lower engaging
groove 902 is configured such that a lower engaging
block 404 can be snap-fitted therein.

[0036] The snap member 903 has a L shape, and a
short side of the snap member away from an end of a
long side of the snap member is fixed at a position adja-
cent to the upper engaging groove 901. The second pro-
trusion has a T shape and is fixed on a lower half of the
guide rail body.

[0037] The first protrusion part is positioned between
the snap member 903 and the second protrusion, closing
to the snap member 903.

[0038] An end of the upper engaging groove 901 away
from the guide rail body is provided with a hook portion,
and an end of the lower engaging groove 902 away from
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the guide rail body is provided with a hook portion, so as
to ensure the electronic price tag to be stably installed in
the guide rail.

[0039] During the installation, since the shell 4 of the
environmental energy collection electronic price tag is
provided with the upper engaging block 403 and the lower
engaging block 404, and the guide rail 9 is provided with
the upper engaging groove 901 and the lower engaging
groove 902, the environmental energy collection elec-
tronic price tag can be fastened onto the guide rail 9 with
the upper engaging block 403 of the shell 4 being snap
fitted into the upper engaging groove 901 of guide rail 9
and the lower engaging block 404 of the shell 4 being
snap fitted into the lower engaging groove 902 of guide
rail 9. The snap member 903 of guide rail 9 can be fixed
at an installation position through adhesive or screws, or
be connected at the installation position in a snap-fit man-
ner. The fixing manner of the electronic price tag is not
limited to the guide rail 9.

[0040] The above are only preferred embodiments of
the present application, and the protection scope of this
application is not limited to the above embodiments. All
technical solutions complying with the concept of this ap-
plication fall within the protection scope of the present
application. It should be noted that for those skilled in the
art, various improvements and modifications without de-
parting from the principle of this application shall be re-
garded as falling within the protection scope of this ap-
plication.

Claims

1. An environmental energy collection electronic price
tag, characterized by comprising a solar panel, an
electronic paper display screen, a printed circuit
board and a super-capacitor;

the solar panel is formed by assembling a plu-
rality of solar cells, a middle portion of the solar
panel is provided with a transparent display ar-
ea, and the electronic paper display screen is
installed in the transparent display area and is
fixed on the printed circuit board;

the printed circuit board is provided thereon with
a control circuit for the electronic paper display
screen, a signal transceiver antenna and aradio
frequency collection antenna, the signal trans-
ceiver antenna s configured to send and receive
a wireless radio frequency signal, the radio fre-
quency collection antenna is configured to col-
lect radio frequency signal energy sent by an-
other electronic price tag in environment, and
an operation frequency of the signal transceiver
antenna and an operation frequency of the radio
frequency transceiver antenna are same; and
the super-capacitor is fixed on a front side of the
printed circuit board away from the electronic
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paper display screen, an input end of the super-
capacitor is connected with the solar panel and
the radio frequency collection antenna and an
output end of the super-capacitor is connected
with the control circuit and the electronic paper
display screen, the super-capacitor is config-
ured to store electric energy converted by the
solar panel and the radio frequency collection
antenna and provide the electric energy to the
printed circuit board and the electronic paper
display screen.

The environmental energy collection electronic price
tag according to claim 1, characterized in that the
electronic paper display screen is fixed on a back
side of the printed circuit board by means of adhe-
sive.

The environmental energy collection electronic price
tag according to claim 1 or 2, characterized in that
an LED light is disposed on the printed circuit board,
and the solar panel is provided with an orifice, light
of the LED light can pass through the orifice to a
surface of the solar panel, and the LED light is con-
nected with the control circuit.

The environmental energy collection electronic price
tag according to any one of claims 1 to 3, charac-
terized in that a positive contact spring leaf and a
negative contact spring leaf are disposed on a back
side of the printed circuit board, and the positive con-
tact spring leaf and the negative contact spring leaf
are respectively connected to a positive terminal and
a negative terminal of the super-capacitor;

a positive contact and a negative contact are dis-
posed on a back side of the solar panel, and the
printed circuit board is connected with the positive
contact of the solar panel through the positive con-
tact spring leaf, and is connected with the negative
contact of the solar panel through the negative con-
tact spring leaf.

The environmental energy collection electronic price
tag according to any one of claims 1 to 4, charac-
terized in that the environmental energy collection
electronic price tag comprises a shell and a back
cover;

the shell is in a rectangular frame structure, a front
side of the shell is provided with a solar panel dis-
pensing groove, and a back side of the shell is pro-
vided with a back cover dispensing groove; a size of
the solar panel is matched with a size of the solar
panel dispensing groove, and the solar panel is fixed
in the solar panel dispensing groove through a dis-
pensing process, and thus the electronic paper dis-
play screen is sandwiched between the solar panel
and the shell; a size of the back cover is matched
with a size of the back cover dispensing groove, and
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the back cover is fixed in the back cover dispensing
groove through the dispensing process.

The environmental energy collection electronic price
tag according to claim 5, characterized in that an
upper engaging block is disposed on and protruded
from a top surface of the shell, and a lower engaging
block is disposed on and protruded from a bottom
surface of the shell, and the shell is fastened onto a
guide rail through the upper engaging block and the
lower engaging block.

The environmental energy collection electronic price
tag according to claim 6, characterized in that the
guide rail comprises a guide rail body, an upper en-
gaging groove, a lower engaging groove, a first pro-
trusion, a snap member and a second protrusion;

the upper engaging groove, the lower engaging
groove and the first protrusion are arranged on
aninner side of the guide rail body, and the snap
member and the second protrusion are ar-
ranged on an outer side of the guide rail body;
the upper engaging groove is configured such
that the upper engaging block can be snap fitted
therein, and the lower engaging groove is con-
figured such that the lower engaging block can
be snap fitted therein;

the snap member is in an L shape, and a short
side of the snap member away from an end of
a long side of the snap member is fixed at a
position adjacent to the upper engaging groove;
and the second protrusion is in a T shape and
is fixed on a lower half of the guide rail body; and
the first protrusion part is positioned between
the snap member and the second protrusion
part, closing to the snap member.

The environmental energy collection electronic price
tag according to claim 7, characterized in that an
end of the upper engaging groove away from the
guide rail body comprises a hook portion, and an end
of the lower engaging groove away from the guide
rail body comprises a hook portion.

The environmental energy collection electronic price
tag according to claim 7 or 8, characterized in that
the snap member is fixed at an installation position
through adhesive or screws.
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