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ABSTRACT 

According to an embodiment of the present invention , the 
electronic price indicator comprises : a base substrate ; a first 
mounting unit formed on the base substrate , on which a first 
antenna for receiving product - related information from a 
server is mounted ; a second mounting unit formed on the 
base substrate , on which a first communication module 
connected to the first antenna is mounted ; a third mounting 
unit formed on the base substrate , on which a second 
antenna for receiving a management signal from a manage 
ment terminal is mounted ; a fourth mounting unit formed on 
the base substrate , on which a second communication mod 
ule connected to the second antenna is selectively mounted ; 
and a fifth mounting unit formed on the base substrate , 
selectively and directly connected to any one of the second 
antenna and the second communication module , and pro 
vided with a low frequency ( LF ) circuit mounted thereon to 
transmit an interrupt in accordance with the management 
signal to the first communication module . 
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[ Fig . 4 ) 
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ELECTRONIC SHELF LABEL 

TECHNICAL FIELD 

[ 0001 ] The present disclosure relates to an electronic shelf 
label , and more particularly , to an electronic shelf label 
capable of removing a switch installed in a body and sharing 
circuits of a device to which a near field wireless commu 
nication function is applied and a device to which the near 
field wireless communication function is not applied . 

BACKGROUND ART 
[ 0002 ] Generally , in a distribution store , paper labels 
which indicate product information , such as a selling price , 
discount information , a unit price , and a place of origin , of 
a product displayed on a shelf are used . In a price indicating 
method using such paper labels , because a paper label in use 
has to be discarded and a new paper label should be filled in 
when product information is changed or a product display 
position is changed , expenses are continuously incurred for 
maintenance and repair . Further , also in terms of the envi 
ronmental aspect , because paper , which is a raw material , is 
wasted , there is a negative influence on environmental 
protection . 
[ 0003 ] Consequently , as a means for substituting a con 
ventional paper label , research and development on an 
electronic price indicator ( or an electronic shelf label ( ESL ) ) 
are being vigorously carried out . 
[ 0004 ] An electronic price indicator receives price - related 
information of a corresponding product from a central 
control center ( server ) through a wireless device ( e . g . , a 
gateway ) and displays the received price - related information 
to provide information on the corresponding product in real 
time . 
[ 0005 ] Here , the electronic price indicator displays fre 
quent changes in information , discount information , or the 
like of the corresponding product and provides user conve 
nience . 
[ 0006 ] Nowadays , displaying numerous pieces of infor 
mation such as a store symbol , a promotion image , a 
barcode , a product name , a product image and place - of 
origin information as well as price information is required . 
[ 0007 ] The electronic price indicating system includes a 
server , a gateway , and a plurality of electronic price indica 
tors . 
10008 ] Here , the gateway and the server are connected by 
a wired system , the gateway and the plurality of electronic 
price indicators are wirelessly connected , and the gateway 
and the electronic price indicator performs one - way com 
munication or two - way communication depending on types 
of the electronic price indicators . 
[ 0009 ] Meanwhile , the electronic price indicators are a 
battery type and are configured to consume very low power 
by electronic paper displays and the like and have a service 
life of about 1 to 5 years . 
[ 0010 ] After wirelessly receiving price information and 
the like through a gateway in charge , the electronic price 
indicators enter an ultra power mode of a deep sleep state for 
saving a service life of the battery . 
[ 0011 ] Here , the electronic price indicators wake up at a 
predetermined interval ( e . g . , a 5 - to - 30 - minute interval ) and 
check through the gateway in charge whether new price 

information is present . Accordingly , when new price infor 
mation is present , the electronic price indicators check and 
reflect the price changes . 
[ 0012 ] Meanwhile , in addition to waking up according to 
a predetermined interval , the electronic price indicators are 
able to perform a procedure such as reflecting additional 
price information , registration , and initialization by a man 
ager who manages a product display stand . 
[ 0013 ] FIG . 1 illustrates a structure of an electronic price 
indicator according to the related art . 
[ 0014 ] Referring to FIG . 1 , an electronic price indicator 
includes a body 10 forming an exterior , a display part 20 
configured to display product information such as price 
information , and a switch button 30 protruding from a side 
surface of the body 10 . 
[ 0015 ] As above , the switch button 30 exposed to the 
outside is formed at the electronic price indicator . Amanager 
uses the switch button 30 to manage the electronic price 
indicator . 
[ 0016 ] Here , management of the electronic price indicator 
includes a wake - up , a keeping - alive , a reset for initialization , 
an initial screen display , a deep sleep state for entering an 
ultra power mode , etc . of the electronic price indicator . 
[ 0017 ] The manager pushes the switch button 30 for a 
corresponding amount of time depending on a desired 
management mode and generates a corresponding event 
signal in the electronic price indicator . 
[ 0018 ] The generated event signal may be as follows . 
0019 ) When the switch button is pushed for 1 . 5 seconds 
or less , the generated event signal may be a signal that calls 
for keeping alive after waking up . 
[ 0020 ] When the switch button is pushed for an amount of 
time in a range of 1 . 5 seconds to 1 . 7 seconds , the generated 
event signal may be a signal that calls for displaying an 
initial screen . 
[ 0021 ] Also , when the switch button is pushed for 7 
seconds or more , the generated event signal may be a signal 
that calls for entering a deep sleep state . 
[ 0022 ] As above , in the conventional electronic price 
indicator , the switch button is required at an outer portion of 
a main body to apply manager scenarios for waking up , 
initialization , registration , and the like . 
[ 0023 ] However , the outside switch button as above has 
issues of increasing a price of an electronic price indicator 
formed to have a small size , degrading assembling perfor 
mance , and losing an internal circuit configuration . 
[ 0024 ] Particularly , the electronic price indicator as above 
is installed at a product display stand in a mart or a 
department store , and the switch button is frequently 
touched by customers due to curiosity . Accordingly , prob 
lems of the electronic price indicator such as an erroneous 
operation or excessive battery consumption thereof continu 
ously occur . 
[ 0025 ] Meanwhile , the electronic price indicator as above 
is differentiated into a first type in which a near field 
communication function is embedded and a second type in 
which the near field communication function is not embed 
ded . 
[ 0026 ] Accordingly , an electronic price indicator manu 
facturer manufactures each of the first type circuit board and 
the second type circuit board and uses a type of a circuit 
board desired by a client to manufacture an electronic price 
indicator . 
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[ 0027 ] However , an electronic price indicator is designed 
and manufactured in different forms depending on a type of 
the electronic price indicator as above , and this acts as a 
cause of decreasing productivity . 

DISCLOSURE 

Technical Problem 
[ 0028 ] According to an embodiment , there is provided an 
electronic price indicator from which an outside switch 
button , which causes numerous problems due to being 
frequently touched by customers , is removed . 
[ 0029 ] Further , according to an embodiment , there is pro 
vided an electronic price indicator to which a low frequency 
( LF ) circuit is applied so that various manager mode sce 
narios can be implemented in addition to a function provided 
by a conventional outside switch . 
[ 0030 ] Further , according to an embodiment , there is pro 
vided an electronic price indicator capable of sharing a 
circuit board of a type in which a near field communication 
function is embedded and a circuit board of a type in which 
the near field communication function is not embedded . 
[ 0031 ] Technical problems to be solved by the embodi 
ments proposed herein are not limited to those mentioned 
above , and other unmentioned technical aspects should be 
clearly understood by one of ordinary skill in the art to 
which the embodiments proposed herein pertain from the 
description below . 

Technical Solution 
[ 0032 ] According to an embodiment , an electronic price 
indicator includes a base substrate ; a first mounting part 
formed on the base substrate and having a first antenna , 
which is configured to receive product - related information 
from a server , mounted thereon ; a second mounting part 
formed on the base substrate and having a first communi 
cation module connected to the first antenna mounted 
thereon ; a third mounting part formed on the base substrate 
and having a second antenna , which is configured to receive 
a management signal from a management server , mounted 
thereon ; a fourth mounting part formed on the base substrate 
and having a second communication module connected to 
the second antenna selectively mounted thereon ; and a fifth 
mounting part formed on the base substrate , directly con 
nected selectively to any one of the second antenna and the 
second communication module , and having a low frequency 
( LF ) circuit , which is configured to transmit an interrupt 
according to the management signal to the first communi 
cation module , mounted thereon . 
[ 0033 ] The fourth mounting part may be disposed at an 
outer boundary region of an upper surface of the base 
substrate , and the first mounting part may be disposed at a 
region which is spaced a predetermined distance apart from 
the fourth mounting part of an inner region of the outer 
boundary region . 
[ 0034 ] The second antenna may receive a signal which 
satisfies both of a near field communication frequency band 
and an LF communication frequency band . 
[ 0035 ] The second communication module may be selec 
tively mounted on the fourth mounting part depending on a 
type of the electronic price indicator , and the LF circuit 
mounted on the fifth mounting part may receive the man 
agement signal from the second communication module as 

the second communication module is mounted on the fourth 
mounting part and receive the management signal from the 
second antenna as the second communication module is not 
mounted on the fourth mounting part . 
[ 0036 ] The electronic price indicator may further include 
a sixth mounting part configured to connect the third mount 
ing part and the fifth mounting part to each other and having 
a selector , which is configured to determine a path of the 
management signal received through the second antenna , 
mounted thereon . 
[ 0037 ] The selector may be selectively mounted on the 
sixth mounting part depending on whether the second com 
munication module is mounted on the fourth mounting part . 
[ 0038 ] When the electronic price indicator is of a first 
type , the second communication module may be mounted on 
the fourth mounting part , and the sixth mounting part may 
be formed as an empty space . When the electronic price 
indicator is of a second type , the fourth mounting part may 
be formed as an empty space , and the selector may be 
mounted on the sixth mounting part . 
[ 0039 ] The fifth mounting part may include a smoothing 
circuit mounting part having a smoothing circuit , which is 
configured to smooth the management signal , mounted 
thereon , and an inverter circuit mounting part having an 
inverter circuit , which is configured to output an interrupt to 
the first communication module by using the smoothed 
management signal , mounted thereon . 
[ 0040 ] When the electronic price indicator is of the first 
type , the smoothing circuit mounting part may be formed as 
an empty space , and the inverter circuit may be mounted on 
the inverter circuit mounting part . When the electronic price 
indicator is of the second type , the smoothing circuit and the 
inverter circuit may be respectively mounted on the smooth 
ing circuit mounting part and the inverter circuit mounting 
part . 
[ 0041 ] The electronic price indicator may further include 
a connector mounting region formed on the base substrate 
and having a connector for connecting with a display device 
configured to display the received product - related informa 
tion mounted thereon . 
[ 0042 ] According to an embodiment , an electronic price 
indicator includes a first antenna for communication with a 
server ; a first communication module connected to the first 
antenna and configured to receive product - related informa 
tion through communication with the server ; a display part 
configured to display the product - related information 
received through the first communication module ; a second 
antenna configured to receive a management signal through 
communication with a manager terminal ; and a low fre 
quency ( LF ) circuit part connected to the second antenna 
and configured to generate an interrupt for controlling 
operation of the first communication module on the basis of 
the management signal received through the second antenna . 
[ 0043 ] The second antenna may receive a signal which 
satisfies both of a near field communication frequency band 
and an LF communication frequency band . 
[ 0044 ] The management signal may be a frequency - form 
waveform according to a near field communication ( NFC ) 
protocol . The LF circuit part may include a smoothing 
circuit configured to receive the waveform and smooth the 
waveform , and an inverter circuit configured to generate an 
interrupt having a low active waveform by using the 
smoothed waveform . 
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communication module may determine an operation mode 
on the basis of a length of the interrupt generated by the 
inverter circuit . 
0053 ] The waveform may include a first section in which 

a signal is present and a second section which is empty . The 
second communication module may smooth the waveform 
so that the first section is recognized as high and the second 
section is recognized as low . The LF circuit part may 
generate an interrupt in which a high signal and a low signal 
are mixed on the basis of the smoothed waveform . The first 
communication module may determine an operation mode 
on the basis of the number of high signals in the interrupt 
generated by the inverter circuit . 
[ 0054 ] The operation module may include one or more of 
a wake - up mode , a reset mode , a keeping - alive mode , and a 
deep sleep mode , and the waveform may have different 
lengths depending on the operation mode . 
[ 0055 ] The electronic price indicator may further include 
a leakage current breaking part disposed between a battery 
and the second communication module and configured to 
selectively cut off power supplied to the second communi 
cation module . 

[ 0045 ] The waveform may include a first section in which 
a signal is present and a second section which is empty . The 
smoothing circuit may smooth the waveform so that signals 
in the first section and the second section are both recog 
nized as high . The inverter circuit may generate an interrupt 
of a high signal corresponding to a length of the waveform 
received through the second antenna . The first communica 
tion module may determine an operation mode on the basis 
of a length of the interrupt generated by the inverter circuit . 
[ 0046 ] The waveform may include a first section in which 
a signal is present and a second section which is empty . The 
smoothing circuit may smooth the waveform so that the first 
section is recognized as high and the second section is 
recognized as low . The inverter circuit may generate an 
interrupt in which a high signal and a low signal are mixed 
on the basis of the smoothed waveform . The first commu 
nication module may determine an operation mode on the 
basis of the number of high signals in the interrupt generated 
by the inverter circuit . 
[ 0047 ] The operation module may include one or more of 
a wake - up mode , a reset mode , a keeping - alive mode , and a 
deep sleep mode , and the waveform may have different 
lengths depending on the operation mode . 
[ 0048 ] The electronic price indicator may further include 
a selector disposed between the LF circuit part and the 
second antenna and configured to determine a path of the 
management signal received through the second antenna . 
[ 0049 ] According to an embodiment , an electronic price 
indicator includes a first antenna for communication with a 
server ; a first communication module connected to the first 
antenna and configured to receive product - related informa 
tion through communication with the server ; a display part 
configured to display the product - related information 
received through the first communication module ; a second 
antenna configured to perform communication with a man 
ager terminal ; a second communication module connected to 
the second antenna and configured to receive one or more of 
a management signal and additional information data 
through communication with the manager terminal ; and a 
low frequency ( LF ) circuit part connected to the second 
communication module and configured to generate an inter 
rupt for controlling operation of the first communication 
module on the basis of the management signal received 
through the second communication module . 
[ 0050 ] The second antenna may receive a signal which 
satisfies both of a near field communication frequency band 
and an LF communication frequency band . 
[ 0051 ] The management signal may be a frequency - form 
waveform according to a near field communication ( NFC ) 
protocol . When a waveform corresponding to the manage 
ment signal is received , the second communication module 
may smooth and output the received waveform . The LF 
circuit part may include an inverter circuit configured to 
generate an interrupt having a low active waveform by using 
the waveform smoothed by the second communication mod 
ule . 
[ 0052 ] The waveform may include a first section in which 
a signal is present and a second section which is empty . The 
second communication module may smooth the waveform 
so that signals in the first section and the second section are 
both recognized as high . The LF circuit part may generate an 
interrupt of a high signal corresponding to a length of the 
waveform received through the second antenna . The first 

Advantageous Effects 
10056 ] . According to an embodiment , by removing an 
outside switch circuit which causes an issue , an overall price 
of an electronic price indicator can be reduced , and the outer 
appearance of a product can be improved . 
[ 0057 ] Further , according to an embodiment , by a low 
frequency ( LF ) circuit using a frequency of about 13 . 56 
MHz which is commonly used in near field communication 
( NFC ) , a loop antenna of the NFC can be commonly used , 
and sharing and miniaturizing a circuit can be achieved . 
[ 0058 ] Further , according to an embodiment , by sharing a 
circuit board of a type in which a near field communication 
function is embedded and a circuit board of a type in which 
the near field communication function is not embedded , 
productivity of a product can be improved . 

DESCRIPTION OF DRAWINGS 
[ 0059 ] FIG . 1 illustrates a structure of an electronic price 
indicator according to the related art . 
[ 0060 ] FIG . 2 is a schematic block diagram of an elec 
tronic price indicating system according to an embodiment 
of the present disclosure . 
[ 0061 ] FIG . 3 is a block diagram of an electronic price 
indicator according to a first embodiment of the present 
disclosure . 
[ 0062 ] FIG . 4 is a block diagram of an electronic price 
indicator according to a second embodiment of the present 
disclosure . 

[ 0063 ] FIG . 5 illustrates a shared circuit board according 
to an embodiment of the present disclosure . 
[ 0064 ] FIG . 6 is a circuit diagram of a low frequency ( LF ) 
circuit part ( 360 ) according to the first embodiment of the 
present disclosure . 
[ 0065 ] FIG . 7 is a circuit diagram of the LF circuit part 
( 360 ) according to the second embodiment of the present 
disclosure . 
[ 0066 ] FIG . 8 is a circuit diagram of an electronic price 
indicator ( 300 ) of a first type according to an embodiment of 
the present disclosure . 
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[ 0067 ] FIG . 9 is a circuit diagram of the electronic price 
indicator ( 300 ) of a second type according to an embodiment 
of the present disclosure . 
[ 0068 ] FIG . 10 illustrates a user interface provided for 
entering the management mode according to an embodiment 
of the present disclosure . 
[ 0069 ] FIGS . 11 to 13 are views for describing a waveform 
input into the electronic price indicator ( 300 ) according to an 
embodiment of the present disclosure . 
[ 0070 ] FIGS . 14 to 16 are views for describing an interrupt 
according to the first embodiment of the present disclosure . 
[ 0071 ] FIGS . 17 and 18 are views for describing an 
interrupt according to the second embodiment of the present 
disclosure . 

MODES OF THE INVENTION 
[ 0072 ] Advantages , features , and methods of achieving 
the same of the present disclosure will become clear upon 
referring to embodiments described below in detail with 
reference to the accompanying drawings . However , the 
present disclosure is not limited to the embodiments dis 
closed below and may be implemented in various other 
forms . The embodiments are merely provided to make the 
disclosure of the present disclosure complete and completely 
inform one of ordinary skill in the art to which the present 
disclosure pertains of the scope of the present disclosure . 
The present disclosure is defined only by the scope of the 
claims below . Like reference numerals refer to like elements 
throughout . 
[ 0073 ] In describing embodiments of the present disclo 
sure , when detailed description of a known function or 
configuration is deemed to unnecessarily blur the gist of the 
present disclosure , the detailed description will be omitted . 
Terms described below are terms defined in consideration of 
functions in the embodiments of the present disclosure and 
may vary depending on the intention of a user or operator or 
a practice . Therefore , such terms should be defined on the 
basis of the entire contents disclosed herein . 
[ 0074 ] Combinations of blocks and steps of flowcharts in 
the accompanying drawings can be performed by computer 
program instructions . Such computer program instructions 
can be embedded in a processor of a general - purpose 
computer , a special - purpose computer , or other program 
mable data processing equipment . Therefore , the instruc 
tions performed by the processor of other programmable 
data processing equipment generate means for performing 
functions described in each of the blocks or each of the steps 
in the flowcharts in the drawings . Because the computer 
program instructions can also be saved in a computer - usable 
or computer - readable memory capable of supporting a com 
puter or other programmable data processing equipment to 
implement a function in a specific way , the instructions 
stored in the computer - usable or computer - readable memory 
can also produce a manufacturing item which incorporates 
an instruction means performing a function described in 
each of the blocks or each of the steps of the flowcharts in 
the drawings . Because the computer program instructions 
can also be embedded in a computer or other programmable 
data processing equipment , the instructions performed in a 
computer or other programmable data processing equipment 
by a process executed in a computer being generated by a 
series of operation steps being performed in the computer or 
other programmable data processing equipment can also 

provide steps for executing functions described in each of 
the blocks and each of the steps of the flowcharts in the 
drawings 
[ 0075 ] Each of the blocks or each of the steps may 
represent a module , a segment , or a part of a code including 
one or more executable instructions for executing a specified 
logical function ( s ) . Also , it should be noted that functions 
mentioned in the blocks or steps can also be performed in a 
different order in a few alternative embodiments . For 
example , two blocks or steps which are consecutively illus 
trated can substantially be performed simultaneously , or the 
blocks or steps can also be performed in a reverse order 
sometimes according to corresponding functions . 
[ 0076 ] FIG . 2 is a schematic block diagram of an elec 
tronic price indicating system according to an embodiment 
of the present disclosure . 
[ 0077 ] Referring to FIG . 2 , an electronic price indicating 
system includes a server 100 , a gateway 200 , and an 
electronic price indicator 300 . 
[ 0078 ] The server 100 may be implemented as a database 
server configured to store and manage product information 
on products displayed in a location such as a distribution 
store . 
[ 0079 ] The server 100 may store various information 
required in managing a distribution store in addition to 
product information 
[ 0080 ] The server 100 may write and manage command 
messages for performing various functions such as synchro 
nizing , updating , and changing product information dis 
played on the electronic price indicator 300 . 
[ 0081 ] For this , the server 100 may include a database 
related to the electronic price indicator 300 and product 
information displayed thereon . 
10082 ] That is , the server 100 may include a database in 
which identification information of the electronic price 
indicator 300 and product information displayed on the 
electronic price indicator 300 are stored by being intercon 
nected . 
[ 0083 ] In other words , the electronic price indicator 300 is 
provided in plurality to respectively display pieces of infor 
mation on a plurality of products . Here , the plurality of 
electronic price indicators 300 each contain identification 
information to be differentiated from other electronic price 
indicators 300 . 
100841 Consequently , the electronic price indicators 300 
may include a database in which identification information 
of each of the plurality of electronic price indicators 300 and 
product information displayed on each of the electronic 
price indicators 300 are stored by being interconnected . 
10085 ] The gateway 200 performs communication with 
the server 100 , and accordingly , transmits product informa 
tion transmitted from the server 100 to a corresponding 
electronic price indicator 300 . 
[ 0086 ] For this , the gateway 200 is preferably provided in 
plurality . 
[ 0087 ] Here , a network interface is configured between the 
server 100 and the gateway 200 . 
( 0088 ] The network interface may perform a function of 
forming a communication channel between the server 100 
and the gateway 200 so that a command message generated 
in the server 100 ( e . g . , a product information update mes 
sage , a product information change message , a management 
information acquisition message ) is transmitted to the gate 
way 200 in real time . That is , for example , the network 
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interface may configure a message generated in the server 
100 as a packet appropriate for a preset communication 
method used in communication with the gateway 200 and 
perform a function of transmitting the message . Also , by 
receiving a receipt confirmation message transmitted from 
the gateway 200 in the preset communication method , 
converting the message into a message receivable by the 
server 100 , and transmitting the message , the network 
interface may allow succeeding operations to be performed . 
[ 0089 ] The gateway 200 serves to analyze data received 
from the server 100 , check whether a message or data to be 
transmitted to the electronic price indicator 300 communi 
cating with itself is present , and when the message or data 
to be transmitted is checked as being present , transmit the 
checked message or data to the corresponding electronic 
price indicator 300 . 
[ 0090 ] The gateway 200 may configure a message to be 
transmitted to the electronic price indicator 300 as a packet 
according to a preset communication method and transmit 
the configured packet to the corresponding electronic price 
indicator 300 . 
[ 0091 ] Also , the gateway 200 may receive a receipt con 
firmation message transmitted from the electronic price 
indicator 300 and transmit the received receipt confirmation 
message to the server 100 . 
[ 0092 ] The Zigbee wireless communication method ( i . e . , 
IEEE 802 . 15 . 4 ) may be applied to the gateway 200 and the 
electronic price indicator 300 so that a single gateway is able 
to communicate with a plurality of electronic price indica 
tors 300 . Also , wireless communication methods such as 
wireless fidelity ( Wi - Fi , i . e . , IEEE 802 . 11 ) and Bluetooth 
( i . e . , IEEE 802 . 15 . 1 ) can be applied to the gateway 200 and 
the electronic price indicator 300 so that data is transmitted 
and received at high speed . 
[ 0093 ] The electronic price indicator 300 receives data 
related to product information transmitted from the gateway 
200 and displays the received data on a display . 
[ 0094 ] Also , the electronic price indicator 300 transmits 
an operation result according to receiving the data related to 
the product information transmitted from the gateway 200 to 
the gateway 200 . 
[ 0095 ] Here , the plurality of electronic price indicators 
300 may communicate with a single gateway 200 . As 
described above , the Zigbee wireless communication 
method can be applied so that communication between the 
single gateway 200 and the plurality of electronic price 
indicators 300 is possible . To more efficiently implement 
this , communication operation in which communication 
between the gateway 200 and the electronic price indicators 
300 is divided into a plurality of communication channels 
depending on a type of data may be performed . 
[ 0096 ] Each of the plurality of electronic price indicators 
300 receives a wake - up signal transmitted from a separate 
external device without receiving a wake - up signal from the 
server 100 . Here , the separate external device may be a 
terminal owned by a manager . 
[ 0097 ] The terminal may include a mobile phone , a smart 
phone , a laptop computer , a digital broadcasting terminal , a 
personal digital assistant ( PDA ) , a portable multimedia 
player ( PMP ) , and a navigation device . 
[ 0098 ] That is , the electronic price indicator 300 is dis 
posed in an environment in which regular power supply 

from outside is difficult . Accordingly , the electronic price 
indicator 300 is operated by power supplied from a battery 
configured therein . 
[ 0099 ] Consequently , for the electronic price indicator 300 
to be used for a long period of several years or more with 
one - time battery change , minimizing power consumption is 
important . 
[ 0100 ] For this , the electronic price indicator 300 is man 
aged using a wake - up method . 
[ 0101 ] A general electronic price indicator 300 wakes up 
at a preset time interval to check whether data to be received 
by itself is present . However , the electronic price indicator 
300 according to an embodiment wakes up by an external 
interrupt to check whether data to be received by itself is 
present . Here , the external interrupt is generated by a signal 
supplied from a separate terminal instead of a switch button 
configured at an outer portion of a main body of the 
electronic price indicator 300 . This will be described in more 
detail below . 
[ 0102 ] Meanwhile , when the electronic price indicator 300 
wakes up as above and checks whether data to be received 
by itself is present and it is checked that there is no data to 
be received , the electronic price indicator 300 is operated in 
a deep sleep mode to minimize power consumption until 
next external interrupt is generated . 
[ 0103 ] That is , the electronic price indicator 300 may 
allow data to be received and processed by supplying power 
to a predetermined function part only when data to be 
received is checked to be present . 
0104 ] Here , the deep sleep mode refers to a state in which 
required power is supplied to only some elements of the 
electronic price indicator 300 required in checking whether 
data to be received is present . Also , a normal mode refers to 
a state in which sufficient power for operating elements of 
the electronic price indicator 300 is supplied . 
[ 0105 ] Meanwhile , the electronic price indicator 300 may 
be differentiated into a first type and a second type , and 
detailed inner configuration blocks may be changed depend 
ing on the differentiated first type and second type . 
[ 0106 ] However , a board on which detailed configuration 
circuits of the electronic price indicator 300 of the first type 
and the electronic price indicator 300 of the second type are 
mounted is commonly used . 
[ 0107 ] Here , differentiation between the first type and the 
second type may be determined by a customer ' s request . 
That is , depending on a purpose of the electronic price 
indicator 300 , customers desire the electronic price indicator 
300 in which a near field communication ( NFC ) function is 
embedded or , unlike this , desire the electronic price indica 
tor 300 in which the NFC function is not embedded . 
[ 0108 ] Accordingly , a manufacturer of the electronic price 
indicator 300 has separately manufactured the electronic 
price indicator 300 of the first type in which the NFC 
function is embedded and the electronic price indicator 300 
of the second type in which NFC function is not embedded . 
[ 0109 ] However , according to an embodiment , by manu 
facturing the electronic price indicator 300 of the first type 
in which the NFC function is embedded and the electronic 
price indicator 300 of the second type in which the NFC 
function is not embedded using a single shared circuit board , 
productivity of the electronic price indicator 300 is 
improved . 
0110 ] Further , according to an embodiment , an outside 
switch button is not used for a wake - up of the electronic 
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price indicator 300 , and the wake - up is performed by a 
signal generated through a separate terminal . 
[ 0111 ] Here , the electronic price indicator 300 uses a low 
frequency ( LF ) circuit to recognize a wake - up signal trans 
mitted from the external terminal . Here , the wake - up signal 
has a waveform of a predetermined frequency . Here , the LF 
circuit may recognize various management signals as well as 
the wake - up signal depending on a frequency of a waveform 
transmitted from the external terminal . 
[ 0112 ] . That is , according to an embodiment , the electronic 
price indicator 300 may be changed to various management 
modes such as a wake - up mode , a keeping - alive mode , and 
a reset mode according to a change in a frequency of the 
waveform . 
[ 0113 ] Here , the LF circuit commonly uses an antenna in 
a frequency band used in the NFC to receive a signal of a 
waveform having a specific frequency . 
[ 0114 ] Accordingly , by the LF circuit , the electronic price 
indicator 300 according to the embodiment does not require 
a separate antenna for receiving a signal of a waveform 
having the specific frequency . In this way , cost can be saved . 
[ 0115 ] Hereinafter , the electronic price indicator 300 will 
be described in more detail . 
[ 0116 ] FIG . 3 is a block diagram of an electronic price 
indicator according to a first embodiment of the present 
disclosure , and FIG . 4 is a block diagram of an electronic 
price indicator according to a second embodiment of the 
present disclosure . 
[ 0117 ] Here , the electronic price indicator 300 according 
to the first embodiment illustrated in FIG . 3 refers to the 
above - described electronic price indicator 300 of the first 
type in which the NFC function is embedded , and the 
electronic price indicator 300 according to the second 
embodiment illustrated in FIG . 4 refers to the above - de 
scribed electronic price indicator 300 of the second type in 
which the NFC function is not embedded . 
[ 0118 ] Here , the electronic price indicator 300 illustrated 
in FIG . 3 and the electronic price indicator 300 illustrated in 
FIG . 4 are differentiated by whether a second communica 
tion module ( specifically , an NFC chip ) for providing the 
NFC function is included . 
[ 0119 ] That is , the electronic price indicator 300 according 
to the first embodiment illustrated in FIG . 3 includes the 
second communication module , and unlike this , the elec 
tronic price indicator 300 according to the second embodi 
ment does not include the second communication module . 
[ 0120 ] In other words , the electronic price indicator 300 of 
the first type and the electronic price indicator 300 of the 
second type may be differentiated from each other according 
to whether the second communication module is mounted . 
[ 0121 ] Referring to FIGS . 3 and 4 , the electronic price 
indicators 300 of the first type and the second type com 
monly include a battery 310 , a first antenna 320 , a first 
communication module 330 , a display part 340 , a second 
antenna 350 , and an LF circuit part 360 , and a second 
communication module 370 is further included only in the 
electronic price indicator of the first type . 
[ 0122 ] Consequently , in the electronic price indicator 300 
of the first type , the LF circuit part 360 is not directly 
connected to the second antenna 350 , and the second com 
munication module 370 is further disposed therebetween . 
[ 0123 ] Meanwhile , in the electronic price indicator 300 of 
the second type , the second communication module 370 is 
not configured between the LF circuit part 360 and the 

second antenna 350 , and accordingly , the LF circuit part 360 
is directly connected to the second antenna 350 . 
[ 0124 ] The battery 310 supplies driving power to each of 
the elements of the electronic price indicator 300 . 
[ 0125 ] The battery 310 may supply driving power only to 
particular elements of the elements according to a driving 
mode of the electronic price indicator 300 or , unlike this , 
supply driving power to all of the elements . 
101261 . The first antenna 320 performs communication 
with the gateway 200 to receive data transmitted from the 
server 100 . That is , the first antenna 320 receives informa 
tion on product information from the gateway 200 and 
transmits the received information to the first communica 
tion module 330 . 
[ 0127 ] Also , the first antenna 320 transmits a message 
related to an operation result according to receiving the data 
transmitted from the first communication module 330 to the 
gateway 200 . 
[ 0128 ] The first antenna 320 is preferably an antenna in 
the 2 . 4 GHz band . 
( 01291 . The first communication module 330 performs 
communication with the gateway 200 to receive information 
transmitted from the server 100 and control the electronic 
price indicator 300 on the basis of the received information . 
[ 0130 ] That is , when product - related information such as 
price information is received through the gateway 200 , the 
first communication module 330 transmits the received 
product - related information to the display part 340 and 
makes the product - related information to be displayed on the 
display part 340 . 
10131 ] Also , the first communication module 330 may 
control an overall operation of the electronic price indicator 
300 . 
[ 0132 ] The display part 340 displays the product - related 
information transmitted through the first communication 
module 330 . Here , the display part 340 may be implemented 
with electronic paper ( E - paper ) . 
[ 0133 ] Meanwhile , the product - related information dis 
played on the display part 340 may include various infor 
mation such as a store symbol , a promotion image , a 
barcode , a product name , a product image , place - of - origin 
information , a product price , and discount information . 
[ 0134 ] The second antenna 350 receives a signal trans 
mitted from an external manager terminal or a customer 
terminal . 
101351 Here , when the electronic price indicator 300 is the 
first type , the second antenna 350 may receive various data 
( e . g . , video data related to a product and event data ) as well 
as a signal for managing the electronic price indicator 300 . 
This is because the second communication module 370 
which provides the NFC function is disposed at an output 
end of the second antenna 350 . Consequently , the second 
antenna 350 may receive various additional information data 
as well as a waveform of a specific frequency for managing 
the electronic price indicator 300 . 
[ 0136 ] Here , the waveform is a signal of an NFC protocol . 
[ 0137 ] Meanwhile , when the electronic price indicator 300 
is the second type , the NFC function is not embedded in the 
electronic price indicator 300 . In other words , the second 
communication module 370 is not mounted on the electronic 
price indicator 300 , and accordingly , the LF circuit part 360 
is directly connected to the output end of the second antenna 
350 . 
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[ 0138 ] Consequently , the second antenna 350 receives 
only a waveform having a predetermined frequency of the 
NFC protocol for managing the electronic price indicator 
300 . 
0139 ] Here , the second antenna 350 transmits a signal to 
the second communication module 370 in the first type and 
transmits a signal to the LF circuit part 360 in the second 
type . 
[ 0140 ] Accordingly , the second antenna 350 should have 
an NFC frequency band and an LF frequency band at the 
same time . 
( 0141 ] Consequently , the second antenna 350 is preferably 
an antenna in the 13 . 56 MHz band which is a common 
frequency band between NFC and LF . 
[ 0142 ] Because of this , the second antenna 350 may 
receive various additional information data as well as a 
waveform of a particular frequency for the management and 
output to the second communication module 370 in the first 
type , and receive a waveform of a particular frequency for 
the management and output to the LF circuit part 360 in the 
second type . 
[ 0143 ] The LF circuit part 360 uses the waveform received 
through the second antenna 350 to generate an interrupt for 
a management mode scenario of the electronic price indi 
cator 300 . 
[ 0144 ] Here , the LF circuit part 360 has different circuit 
configurations according to the type . That is , the received 
waveform has a specific signal interval during a preset 
communication time . In other words , a waveform received 
through the second antenna 350 has a frequency form 
instead of a direct current form , and periodical empty spaces 
are present at a specific signal interval . 
0145 ] Consequently , a circuit for smoothing the wave 
form is required to generate an interrupt such as a wake - up 
of the first communication module 330 by using the above 
waveform . 
10146 ] Here , in the case of the first type , the second 
communication module 370 is mounted , and the second 
communication module 370 may smooth a waveform 
received through an interrupt pin and output a stable direct 
current high value . 
[ 0147 ] Accordingly , the LF circuit part 360 included in the 
electronic price indicator 300 of the first type does not 
require a circuit for smoothing the waveform , and accord 
ingly , only includes an inverter circuit configured to output 
an interrupt having an active low waveform by using the 
smoothed signal . 
[ 0148 ] However , because the second communication 
module 370 is not mounted on the electronic price indicator 
300 of the second type , the electronic price indicator 300 
requires a smoothing circuit for smoothing the received 
waveform . 
[ 0149 ] Consequently , the LF circuit part 360 included in 
the electronic price indicator 300 of the second type includes 
a smoothing circuit configured to smooth the waveform and 
an inverter circuit configured to output an interrupt having 
an an active low form by using the smoothed signal . 
10150 ] The second communication module 370 is 
mounted only on the electronic price indicator 300 of the 
first type , and accordingly , transmits a signal received 
through the second antenna 350 to the LF circuit part 360 or 
the first communication module 330 . 
[ 0151 ] That is , when a signal received through the second 
antenna 350 is a frequency - form waveform for the manage 

ment , the second communication module 370 smooths the 
waveform and , accordingly , outputs the smoothed signal to 
the LF circuit part 360 through an interrupt pin . 
[ 0152 ] Also , when a signal received through the second 
antenna 350 is data having various additional information , 
the second communication module 370 transmits the data to 
the first communication module 330 . 
[ 0153 ] Accordingly , the second communication module 
370 is connected to the LF circuit part 360 through an 
interrupt pin . 
10154 ) Also , the second communication module 370 is 
connected to the first communication module 330 through a 
master - input - slave - out ( MISO ) pin , a master - out - slave - input 
( MOSI ) pin , a slave selection ( SS ) pin , and a serial clock 
( SCLK ) pin . 
[ 0155 ] As above , by using one shared circuit board for the 
electronic price indicator 300 of the first type and the 
electronic price indicator 300 of the second type , the present 
disclosure enables productivity to be improved by standard 
ization of an overall process for manufacturing . 
[ 0156 ] Also , by using a single antenna having a common 
frequency band between NFC and LF as an NFC antenna 
and an LF antenna , the present disclosure does not require 
a separate additional antenna , thereby decreasing cost and 
miniaturizing the size . 
[ 0157 ] FIG . 5 illustrates a shared circuit board according 
to an embodiment of the present disclosure . 
[ 0158 ] Referring to FIG . 5 , a circuit board 400 includes a 
base substrate 410 , a first antenna mounting region 420 , a 
first communication module mounting region 430 , a display 
connector mounting region 440 , a second antenna mounting 
region 450 , an LF circuit part mounting region 460 , a second 
communication module mounting region 470 , and a type 
selector mounting region 480 . 
[ 0159 ] The base substrate 410 may be a support substrate 
of the circuit board 400 on which a single circuit pattern 
forming a signal connection line is formed , but may also 
refer to an insulating layer region on which one or more 
circuit patterns of a circuit board having a plurality of 
laminated structures are formed . 
10160 ] When the base substrate 410 refers to a single 
insulating layer of the plurality of laminated structures , a 
plurality of circuit patterns ( not illustrated ) may be consecu 
tively formed at an upper portion or a lower portion of the 
base substrate 410 . 
[ 0161 ] The base substrate 410 may be a thermosetting or 
thermoplastic polymer substrate , a ceramic substrate , an 
organic - inorganic composite material substrate , or a glass 
fiber - impregnated substrate . The base substrate 410 may 
include epoxy - based insulating resin such as bismaleimide 
triazine ( BT ) and ajinomoto build - up film ( ABF ) when 
including polymer resin , or also include polyimide - based 
resin unlike the above , but is not particularly limited thereto . 
f0162 ] Meanwhile , a circuit pattern formed on the base 
substrate 410 , in other words , a signal line connecting 
elements mounted on the base substrate to each other , can be 
formed by an additive process which is a normal process for 
manufacturing a printed circuit board , a subtractive process , 
a modified semi - additive process ( MSAP ) , and a semi 
additive process ( SAP ) . Detailed description thereof will be 
omitted herein . 
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[ 0163 ] The second antenna mounting region 450 is formed 
by surrounding a boundary region of the base substrate 410 . 
The second antenna 350 is mounted on the second antenna 
mounting region 450 . 
[ 0164 ] Also , in an inner region of the second antenna 
mounting region 450 , the above - described first antenna 
mounting region 420 , first communication module mounting 
region 430 , display connector mounting region 440 , LF 
circuit part mounting region 460 , second communication 
module mounting region 470 , and type selector mounting 
region 480 are disposed . 
[ 0165 ] That is , the first antenna 320 and the second 
antenna 350 may interfere with each other , and an arrange 
ment for solving this is required . 
[ 0166 ] Consequently , according to an embodiment , to 
utilize a space of the base substrate , the second antenna 
mounting region 450 for arranging the second antenna 350 
by surrounding an outer boundary region of an upper surface 
of the base substrate 410 is formed , and , accordingly , the 
first antenna mounting region 420 is formed at a position 
spaced a predetermined distance from the second antenna 
350 in the inner region of the second antenna mounting 
region 450 . 
0167 ] The first antenna 320 is mounted on the first 
antenna mounting region 420 . 
[ 0168 ] Also , the first communication module mounting 
region 430 on which the first communication module 330 
connected to the first antenna 320 will be mounted is formed 
at a position adjacent to that of the first antenna mounting 
region 420 on the upper surface of the base substrate 410 . 
[ 0169 ] The first communication module 330 is mounted 
on the first communication module mounting region 430 . 
[ 0170 ] Also , the display connector mounting region 440 
connected to the first communication module 330 mounted 
on the first communication module mounting region 430 is 
formed at a position adjacent to that of the first communi 
cation module mounting region 430 on the upper surface of 
the base substrate 410 . 
[ 0171 ] A display connector ( not illustrated ) is mounted on 
the display connector mounting region 440 , and accordingly , 
the display part 340 is connected to the display connector . 
[ 0172 ] Consequently , the display part 340 is connected to 
the first communication module 330 through the display 
connector and receives product - related information through 
the first communication module 330 . 
[ 0173 ] The second communication module mounting 
region 470 connected to the second antenna 350 mounted on 
the second antenna mounting region 450 is formed on the 
upper surface of the base substrate 410 . 
0174 ] The second communication module 370 is selec 

tively mounted on the second communication module 
mounting region 470 . 
101751 . That is , when the electronic price indicator 300 of 
the first type is manufactured , the second communication 
module 370 is mounted on the second communication 
module mounting region 470 . 
0176 ] However , when the electronic price indicator 300 
of the second type is manufactured , the second communi 
cation module 370 is not mounted on the second commu 
nication module mounting region 470 , and accordingly , the 
second communication module mounting region 470 
remains as an empty space . 

[ 0177 ] The LF circuit part mounting region 460 is dis 
posed near the second communication module mounting 
region 470 on the upper surface of the base substrate 410 . 
0178 ] The LF circuit part 360 is mounted on the LF 
circuit part mounting region 460 . 
01791 . Here , the LF circuit part mounting region 460 is 
connected to the second communication module mounting 
region 470 and is also connected to the second antenna 
mounting region 450 through a device mounted on the type 
selector mounting region 480 . 
[ 0180 ] Meanwhile , the LF circuit part mounting region 
460 includes a smoothing circuit mounting region 461 and 
an inverter circuit mounting region 462 
[ 0181 ] Also , a smoothing circuit is selectively mounted on 
the smoothing circuit mounting region 461 depending on a 
manufacture type , and an inverter circuit is mounted on the 
inverter circuit mounting region 462 . 
[ 0182 ] That is , the inverter circuit is mounted on the 
inverter circuit mounting region 462 regardless of the manu 
facture type . 
[ 0183 ] Also , the smoothing circuit is selectively mounted 
on the smoothing circuit mounting region 461 depending on 
the manufacture type . That is , when the electronic price 
indicator 300 of the first type is manufactured , the smooth 
ing circuit is not mounted on the smoothing circuit mounting 
region 461 , and accordingly , the smoothing circuit mounting 
region 461 remains as an empty space . 
[ 0184 ] Also , when the electronic price indicator 300 of the 
second type is manufactured , the smoothing circuit is 
mounted on the smoothing circuit mounting region 461 . 
101851 . Meanwhile , when the electronic price indicator 300 
of the second type is manufactured , the second communi 
cation module 370 is not mounted on the second commu 
nication module mounting region 470 . Here , the second 
antenna mounting region 450 and the LF circuit part mount 
ing region 460 should be directly connected , and accord 
ingly , a signal should be transmitted through a path includ 
ing the connected line . 
[ 0186 ] Accordingly , the type selector mounting region 480 
having one end connected to the second antenna mounting 
region 450 and the other end connected to the LF circuit part 
mounting region 460 is formed . 
[ 0187 ] A device configured to determine a path of a signal 
received through the second antenna 350 is mounted on the 
type selector mounting region 480 . 
[ 0188 ] The device is a 0 - ohm resistor . 
[ 0189 ] Consequently , when the electronic price indicator 
300 of the first type is manufactured , the device is not 
mounted on the type selector mounting region 480 so that a 
signal received through the second antenna 350 is provided 
through a path including the second communication module 
370 mounted on the second communication module mount 
ing region 470 . 
[ 0190 ] When the device is not mounted , a line connected 
through the device is disconnected and accordingly , the 
signal is transmitted through the path including the second 
communication module 370 mounted on the second com 
munication module mounting region 470 . 
0191 ] Also , when the electronic price indicator 300 of the 
second type is manufactured , the device is mounted on the 
type selector mounting region 480 so that a signal received 
through the second antenna 350 is directly transmitted to the 
LF circuit part mounting region 460 without passing through 
the second communication module mounting region 470 . 
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[ 0192 ] As above , according to an embodiment , a circuit 
board for manufacturing the electronic price indicator 300 of 
the first type and the electronic price indicator 300 of the 
second type is shared . Accordingly , a region in which a 
specific element is selectively mounted is kept as an empty 
space . 
[ 0193 ] Hereinafter , the LF circuit part 360 according to an 
embodiment of the present disclosure will be described . 
0194 ] FIG . 6 is a circuit diagram of the LF circuit part 360 
according to the first embodiment of the present disclosure , 
and FIG . 7 is a circuit diagram of the LF circuit part 360 
according to the second embodiment of the present disclo 
sure . 
[ 0195 ] That is , FIG . 6 illustrates the LF circuit part 360 
applied to the electronic price indicator 300 of the first type , 
and FIG . 7 illustrates the LF circuit part 360 applied to the 
electronic price indicator 300 of the second type . 
[ 0196 ] A difference between the LF circuit part 360 of the 
first type and the LF circuit part 360 of the second type is 
determined by whether a smoothing circuit 361 is present . 
[ 0197 ] That is , the LF circuit part 360 of the first type does 
not include the smoothing circuit 361 , and the LF circuit part 
360 of the second type includes the smoothing circuit 361 . 
[ 0198 ] Accordingly , hereinafter , only the LF circuit part 
360 illustrated in FIG . 7 will be described . 
[ 0199 ] The LF circuit part 360 includes the smoothing 
circuit 361 configured to smooth a frequency - form wave 
form received through the second antenna 350 and an 
inverter circuit 362 configured to generate an interrupt 
having an active low waveform by using a signal smoothed 
by the smoothing circuit 361 . 
[ 0200 ] Here , the LF circuit part 360 of the first type 
includes only the inverter circuit 362 , and accordingly , the 
function performed by the smoothing circuit 361 is per 
formed by the second communication module 370 . 
[ 0201 ] Meanwhile , a first diode D1 is disposed at a front 
end of the smoothing circuit 361 . 
10202 ] The smoothing circuit 361 includes a first inductor 
L1 , a first capacitor C1 , and a first resistor R1 . 
[ 0203 ] The first inductor L1 has one end connected to an 
output end of the first diode D1 . 
[ 0204 ] The first capacitor C1 has one end connected to the 
output end of the first diode D1 and the one end of the first 
inductor L1 . 
[ 0205 ) The first resistor R1 has one end connected to the 
other end of the first inductor L1 and the other end connected 
to the other end of the first capacitor C1 . 
[ 0206 ] Because a waveform introduced through the sec 
ond antenna 350 has a frequency form instead of a direct 
current form , the smoothing circuit 361 configured as above 
converts the frequency - form waveform into a direct current 
interrupt waveform . 
[ 0207 ] Here , the interrupt wave form can be formed by 
adjusting an LC time constant of the smoothing circuit 361 . 
[ 0208 ] . The input waveform includes a plurality of signal 
regions in which a signal is present and an empty section 
disposed between the plurality of signal regions . 
[ 0209 ] Accordingly , in the first embodiment , the LC time 
constant may be adjusted to be equal to or higher than 0 . 75 
V which is a minimum voltage in which all of the plurality 
of signal regions and the empty section can be recognized as 
high . 

[ 0210 ] Unlike the above , in the second embodiment , the 
LC time constant can be adjusted so that the plurality of 
signal regions are recognized as high and the empty section 
is recognized as low . 
[ 0211 ] The waveform smoothed by the smoothing circuit 
361 is input into the inverter circuit 362 . More clearly , the 
inverter circuit 362 includes a first switching device Q1 and 
a second resistor R2 , and the smoothed waveform is input 
into a gate of the first switching device Q1 to enable the first 
switching device Q1 to be turned on . 
( 0212 ] . The first switching device Q1 has a gate connected 
to an output end of the smoothing circuit 361 , a source 
grounded , and a drain connected to one end of the second 
resistor . 
( 0213 ] The second resistor R2 has one end connected to 
the drain of the first switching device Q1 and the other end 
connected to an input end of battery power . 
[ 0214 ] Also , a contact point between the drain of the first 
switching device Q1 and the one end of the second resistor 
R2 is connected to an interrupt input port of the first 
communication module 330 . 
[ 0215 ] The inverter circuit 362 configured as above forms 
a high interrupt signal output through the smoothing circuit 
361 into an interrupt having an active low waveform . 
[ 0216 ] FIG . 8 is a circuit diagram of the electronic price 
indicator 300 of the first type according to an embodiment 
of the present disclosure , and FIG . 9 is a circuit diagram of 
the electronic price indicator 300 of the second type accord 
ing to an embodiment of the present disclosure . 
[ 0217 ] Referring to FIG . 8 , the electronic price indicator 
300 of the first type includes the second antenna 350 , an 
antenna tuning part 380 , the second communication module 
370 , the LF circuit part 360 , and a leakage current breaking 
part 390 . 
0218 ] The second antenna 350 is mounted on the second 
antenna mounting region 450 of the circuit board 400 . 
( 0219 ] The second communication module 370 is 
mounted on the second communication module mounting 
region 470 of the circuit board 400 . 
[ 0220 ] The LF circuit part 360 is mounted on the LF 
circuit part mounting region 460 . 
0221 ] Preferably , because the second communication 

module 370 is mounted on the second communication 
module mounting region 470 , the LF circuit part 360 
includes only the inverter circuit . Consequently , the LF 
circuit part 360 includes only the inverter circuit mounted on 
the inverter circuit mounting region . 
[ 0222 ] The antenna tuning part 380 includes one or more 
capacitors and a resistor and , accordingly , enables a signal to 
be received through the second antenna 350 . 
[ 0223 ] Meanwhile , because the electronic price indicator 
300 is of the first type , the second communication module 
370 is mounted on the circuit board . Accordingly , the type 
selector ( i . e . , the 0 - ohm resistor ) is not mounted on the type 
selector mounting region 480 , and the type selector mount 
ing region 480 remains as an empty space . 
10224 ] Meanwhile , in the case of the electronic price 
indicator 300 including the second communication module 
370 , because operation of the electronic price indicator 300 
should be performed with ultra low power , battery power 
should be completely cut off when operation of the second 
communication module 370 is completed . 
[ 0225 ] Consequently , the leakage current breaking part 
390 having one end connected to the battery power and the 
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other end connected to the second communication module 
370 to cut off power supplied to the second communication 
module 370 as the operation of the second communication 
module 370 is completed is disposed . 
[ 0226 ] The leakage current breaking part 390 includes a 
first switching device Q1 , a second switching device Q2 , a 
first resistor R1 , a second resistor R2 , and a second capacitor 
C2 . 
[ 0227 ] The second switching device Q2 receives a signal 
related to operation of the second communication module 
370 through a gate . 
[ 0228 ] The first switching device Q1 cuts off power sup 
plied from the battery to prevent the power from being 
transmitted to the second communication module 370 
depending on a switching state of the second switching 
device Q2 . 
[ 0229 ] Also , the first switching device Q2 transmits the 
power supplied from the battery to the second communica 
tion module 370 depending on a switching state of the 
second switching device Q2 . 
10230 ] Referring to FIG . 9 , the electronic price indicator 
300 of the second type includes the second antenna 350 , the 
antenna tuning part 380 , the LF circuit part 360 , and a type 
selector 395 . 
[ 0231 ] The second antenna 350 is mounted on the second 
antenna mounting region 450 of the circuit board 400 . 
10232 ] Here , because the electronic price indicator 300 is 
of the second type , the second communication module 370 
is not mounted on the second communication module 
mounting region 470 . Consequently , the second communi 
cation module mounting region 470 remains as an empty 
space . 
0233 ] The LF circuit part 360 is mounted on the LF 
circuit part mounting region 460 . Preferably , because the 
second communication module 370 is not mounted on the 
second communication module mounting region 470 , the LF 
circuit part 360 includes the smoothing circuit 361 and the 
inverter circuit 362 . Consequently , in the LF circuit part 360 , 
the smoothing circuit and the inverter circuit are respectively 
mounted on the smoothing circuit mounting region and the 
inverter circuit mounting region . 
[ 0234 The antenna tuning part 380 includes one or more 
capacitors and a resistor and , accordingly , enables a signal to 
be received through the second antenna 350 . 
[ 0235 ] Meanwhile , the type selector 395 is disposed 
between the second antenna 350 and the LF circuit part 360 . 
[ 0236 ] The type selector 395 enables a frequency - form 
waveform received through the second antenna 350 to be 
directly input into a path not including the second commu 
nication module mounting region 470 , i . e . , into the LF 
circuit part 360 . 
[ 0237 ] Hereinafter , a form of a signal to enter a manage 
ment mode and a method of recognizing the same will be 
described . 
[ 0238 ] FIG . 10 illustrates a user interface provided for 
entering the management mode according to an embodiment 
of the present disclosure . 
[ 0239 ] Referring to FIG . 10 , a user interface includes a 
selection screen for selecting any one management mode 
from a plurality of management modes . The user interface 
may be provided through a manager ' s terminal . 
[ 0240 ] The selection screen includes a first selection menu 
for a wake - up of the electronic price indicator 300 , a second 
selection menu for a keeping - alive thereof , a third selection 

menu for a reset thereof , and a fourth selection menu for the 
electronic price indicator 300 to enter a deep sleep state . 
10241 ] A manager may control an operation of the elec 
tronic price indicator 300 by selecting any one desired 
selection menu through the selection screen provided 
through the terminal . 
10242 ] FIGS . 11 to 13 are views for describing a waveform 
input into the electronic price indicator 300 according to an 
embodiment of the present disclosure . 
0243 FIG . 11 illustrates a waveform initially input into 
the electronic price indicator according to an embodiment of 
the present disclosure . 
[ 0244 ] Referring to FIG . 11 , when any one selection menu 
is selected through the selection screen , a waveform signal 
corresponding to the selected menu is transmitted to the 
electronic price indicator 300 . 
[ 0245 ] Then , the electronic price indicator 300 receives 
the transmitted waveform signal , analyzes the received 
waveform , and enters an operation mode corresponding to 
the received waveform . 
[ 0246 ] Here , in the waveform , a plurality of sections in 
which a signal is present and an empty section between the 
plurality of sections are present . That is , the waveform has 
a frequency form in which a plurality of signals are input at 
a predetermined signal interval during a preset communica 
tion time . 
10247 ] As illustrated in FIG . 11 , the waveform has 50 ms 
as a communication time and , accordingly , may have a form 
in which a 20 ms - signal is input at a signal interval of 10 ms . 
[ 0248 ] Here , the communication time of the waveform 
may be changed according to a management mode to be 
entered . For example , a waveform for entering the wake - up 
mode may have 50 ms as the communication time , a 
waveform for entering the reset mode may have 200 ms as 
the communication time , and a waveform for entering the 
deep sleep mode may have 400 ms as the communication 
time . 
[ 0249 ] The waveform input as above is smoothed by the 
smoothing circuit included in the electronic price indicator 
300 . 
[ 0250 ] Here , the waveform may be smoothed by the 
second communication module 370 or , unlike this , may be 
smoothed by the smoothing circuit included in the LF circuit 
part . That is , the waveform is smoothed by the second 
communication module 370 or the LF circuit part 360 
depending on the type of the electronic price indicator 300 . 
[ 0251 ] That is , the waveform introduced through the sec 
ond antenna 350 has a frequency form instead of a direct 
current form and includes an empty section of about 10 ms . 
[ 0252 ] Accordingly , the waveform should be converted 
into a direct current form to generate an interrupt in the first 
communication module 330 with the waveform . 
[ 0253 ] Consequently , the smoothing circuit ( the second 
communication module or the LF circuit part ) smooths a 
first section in which a signal forming the waveform is 
present and a second section which is empty to enable both 
of the first section and the second section be recognized as 
high . 
[ 0254 ] Here , because a minimum voltage for recognizing 
as high is 0 . 75 V , the LC time constant of the smoothing 
circuit is adjusted corresponding to this to enable both of the 
first section and the second section to be recognized as high . 
02551 A signal smoothed by the smoothing circuit is input 

to the inverter circuit 362 of the LF circuit part 360 . 
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[ 0256 ] The inverter circuit 362 generates an interrupt 
having an active low waveform by using the signal 
smoothed by the smoothing circuit , in other words , a high 
interrupt signal , and outputs the interrupt . 
[ 0257 That is , as illustrated in FIG . 13 , the waveform 
includes a plurality of first sections of 20 ms and a second 
section of 10 ms . Here , by smoothing , all of the first sections 
and the second section are recognized as high . 
[ 0258 ] Consequently , the inverter circuit 362 generates an 
interrupt of an active low form having a time of 50 ms , and 
the interrupt is input into the first communication module 
330 . 
[ 0259 ) The first communication module 330 checks an 
input time of the input interrupt and , on the basis of the 
checked input time , enters a management mode correspond 
ing thereto . 
[ 0260 ] FIGS . 14 to 16 are views for describing an interrupt 
according to the first embodiment of the present disclosure . 
[ 0261 ] First , referring to FIG . 14 , a first waveform has a 
length of 50 ms . The first waveform includes two first 
sections of 20 ms and a second section of 10 ms . 
0262 ] Here , the first waveform is smoothed by the 
smoothing circuit , and the inverter circuit uses the smoothed 
first waveform to generate an interrupt having an active low 
form . 
10263 ] Here , the first waveform is smoothed so that all of 
the first sections and the second section are recognized as 
high . Accordingly , the interrupt is a high signal having a 
length of 50 ms . 
[ 0264 ] Accordingly , the high signal of 50 ms is input into 
the first communication module 330 , and the first commu 
nication module 330 enters a management mode corre 
sponding to the high signal of 50 ms . 
[ 0265 ] Referring to FIG . 15 , a second waveform has a 
length of 200 ms . The second waveform includes a plurality 
of first sections of 20 ms and a plurality of second sections 
of 10 ms . 
[ 0266 ] Here , the second waveform is smoothed by the 
smoothing circuit , and the inverter circuit uses the smoothed 
second waveform to generate an interrupt having an active 
low form . 
[ 0267 ] Here , the second waveform is smoothed so that all 
of the first sections and the second sections are recognized 
as high . Accordingly , the interrupt is a high signal having a 
length of 200 ms . 
[ 0268 ] Accordingly , the high signal of 200 ms is input into 
the first communication module 330 , and the first commu 
nication module 330 enters a management mode corre 
sponding to the high signal of 200 ms . 
[ 0269 ] Referring to FIG . 16 , a third waveform has a length 
of 400 ms . The third waveform includes a plurality of first 
sections of 20 ms and a plurality of second sections of 10 ms . 
[ 0270 ] Here , the third waveform is smoothed by the 
smoothing circuit , and the inverter circuit uses the smoothed 
third waveform to generate an interrupt having an active low 
form . 
[ 0271 ] Here , the third waveform is smoothed so that all of 
the first sections and the second sections are recognized as 
high . Accordingly , the interrupt is a high signal having a 
length of 400 ms . 
[ 0272 ] Accordingly , the high signal of 400 ms is input into 
the first communication module 330 , and the first commu 
nication module 330 enters a management mode corre 
sponding to the high signal of 400 ms . 

[ 0273 ] FIGS . 17 and 18 are views for describing an 
interrupt according to the second embodiment of the present 
disclosure . 
( 0274 ) First , referring to FIG . 17 , a first waveform has a 
length of 50 ms . The first waveform includes two first 
sections of 20 ms and a second section of 10 ms . 
[ 0275 ] Here , the first waveform is smoothed by the 
smoothing circuit , and the inverter circuit uses the smoothed 
first waveform to generate an interrupt having an active low 
form . 
0276 ] Here , the smoothing circuit may smooth the first 
waveform so that the first sections are recognized as high 
and the second section is recognized as low . This can be 
achieved by adjusting the LC time constant of a circuit 
forming the smoothing circuit . 
[ 0277 ] Accordingly , the first waveform is smoothed so 
that the first sections are recognized as high and the second 
section is recognized as low . Accordingly , the interrupt 
includes a high section and a low section . 
[ 0278 ] Accordingly , a signal in which the high section and 
the low section are mixed is input into the first communi 
cation module 330 . The first communication module 330 
checks the number of high sections in the signal and , 
depending on the checked number of high sections , enters a 
management mode corresponding thereto . 
[ 0279 ] For example , the first waveform may include two 
high sections , and the two high sections may be a signal for 
entering the wake - up mode . 
[ 0280 ] Accordingly , the first communication module 330 
may recognize the number of high sections according to the 
interrupt and enter the wake - up mode depending on the 
number of high sections . 
[ 0281 ] Also , referring to FIG . 18 , a waveform having a 
length of 200 ms includes eight high sections . Consequently , 
the first communication module 330 may enter a manage 
ment mode corresponding to the eight high sections . 
[ 0282 . According to an embodiment , by removing an 
outside switch circuit which causes an issue , an overall price 
of an electronic price indicator can be reduced , and the outer 
appearance of a product can be improved . 
[ 0283 ] Further , according to an embodiment , by an LF 
circuit using a frequency of about 13 . 56 MHz which is 
commonly used in NFC , a loop antenna of the NFC can be 
commonly used , and sharing and miniaturizing a circuit can 
be achieved . 
[ 0284 ] Further , according to an embodiment , by sharing a 
circuit board of a type in which an NFC function is embed 
ded and a circuit board of a type in which the NFC function 
is not embedded , productivity of a product can be improved . 
[ 0285 ] Further , although exemplary embodiments of the 
present disclosure have been illustrated and described 
above , the present disclosure is not limited to particular 
embodiments described above . One of ordinary skill in the 
art to which the present disclosure pertains should be able to 
modify and embody the present disclosure in various ways 
without departing from the gist of the present disclosure 
defined in the claims below , and the modified embodiments 
should not be understood as being separate from the tech 
nical spirit or prospect of the present disclosure . 

1 - 24 . ( canceled ) 
25 . An electronic price indicator comprising : 
a first antenna configured to receive a first signal in a first 

frequency band ; 
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a first communication module connected to the first 
antenna and configured to receive the first signal ; 

a display part configured to display price information 
included in the first signal processed by the first com 
munication module ; 

a second antenna configured to receive a second signal in 
a second frequency band different from the first fre 
quency band ; and 

an inverter configured to receive the second signal via the 
second antenna and output an interrupt signal of a pulse 
waveform having at least two levels by using the 
received second signal , 

wherein the first communication module receives the 
interrupt signal output from the inverter and changes an 
operation mode depending on the received interrupt 
signal . 

26 . The electronic price indicator of claim 25 , wherein the 
second signal is received by the inverter via at least one 
diode . 

27 . The electronic price indicator of claim 25 , wherein the 
second frequency band is a near field communication ( NFC ) 
frequency band . 

28 . The electronic price indicator of claim 26 , wherein : 
the interrupt signal is a pulse waveform signal corre 

sponding to a first level or a second level ; 
a voltage level corresponding to the first level is smaller 

than a voltage corresponding to the second level ; 
an input terminal of the inverter is connected to the other 

end of a resistor having one end connected to a ground 
to receive the second signal ; and 

an output terminal of the inverter outputs an interrupt 
signal corresponding to the first level when the second 
signal is received and outputs an interrupt signal cor 
responding to the second level when the second signal 
is not received . 

29 . The electronic price indicator of claim 25 , wherein : 
the second signal includes a first section including a valid 

signal of a waveform in the NFC frequency band and 
a second section that is empty ; and 

the inverter outputs a signal of an active low waveform on 
the basis of the first section and the second section . 

30 . The electronic price indicator of claim 26 , wherein : 
the second signal includes a first section including a valid 

signal of a waveform in the NFC frequency band and 
a second section that is empty ; and 

the inverter outputs the interrupt signal in which the first 
section has a high level and the second section has a 
low level . 

31 . The electronic price indicator of claim 30 , wherein the 
first communication module receives the interrupt signal , 
counts the number of signals having the high level within the 
received interrupt signal , and determines the operation mode 
to be changed depending on the counted number of high 
level signals . 

32 . The electronic price indicator of claim 29 , wherein : 
the operation mode includes at least two of a wake - up 
mode , a reset mode , a keeping - alive mode , and a deep 
sleep mode ; and 

in the second signal , lengths and quantities of valid 
signals are different depending on the operation mode . 

33 . The electronic price indicator of claim 26 , further 
comprising : 

an antenna tuning part connected to one end and the other 
end of the second antenna and including at least one 
capacitor ; and 

a second communication module including a first input 
terminal connected to the one end of the second 
antenna via the antenna tuning part and a second input 
terminal connected to the other end of the second 
antenna via the antenna tuning part , 

wherein the at least one diode is connected to the second 
input terminal and transmits the second signal to the 
inverter . 

34 . The electronic price indicator of claim 27 , further 
comprising a smoothing part configured to smooth the 
second signal . 

35 . A method of changing an operation mode of an 
electronic price indicator including a first antenna config 
ured to receive a first waveform signal in a first frequency 
band , a second antenna configured to receive a second 
waveform signal in a second frequency band , and an inverter 
connected to the second antenna , the method comprising : 

receiving the second waveform signal in the second 
frequency band ; 

outputting , by the inverter , an interrupt signal of a pulse 
waveform having at least two levels by using the 
received second waveform signal ; 

determining an operation mode of the electronic price 
indicator on the basis of a length of the output interrupt 
signal and / or the number of interrupt signals ; and 

changing to the determined operation mode , 
wherein the changing includes waking up a communica 

tion module configured to receive and process the first 
waveform signal in the first frequency band , which is 
different from the second frequency band . 

36 . The method of claim 35 , wherein : 
the interrupt signal is a pulse waveform signal corre 

sponding to a first level or a second level ; 
a voltage level corresponding to the first level is smaller 

than a voltage corresponding to the second level ; 
a ground voltage or the second waveform signal is applied 

to the inverter ; and 
the inverter outputs an interrupt signal corresponding to 

the first level when the second waveform signal is 
applied thereto and outputs an interrupt signal corre 
sponding to the second level when the second wave 
form signal is not applied thereto . 

37 . The method of claim 35 , wherein : 
the second waveform signal includes a first section 

including a valid signal of a waveform in the NFC 
frequency band and a second section that is empty ; and 

the inverter outputs a signal of an active low waveform on 
the basis of the first section and the second section . 

38 . The method of claim 35 , wherein : 
the second signal includes a first section including a valid 

signal of a waveform in the NFC frequency band and 
a second section that is empty ; 

the inverter outputs the interrupt signal in which the first 
section has a high level and the second section has a 
low level ; 

the determining of the operation mode includes determin 
ing the operation mode to be changed on the basis of 
the length of the valid signal and the number of valid 
signals ; and 
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the lengths and the quantities of valid signals in the 
second waveform signal are different depending on the 
operation mode . 

39 . The method of claim 38 , wherein : 
the operation mode includes a wake - up mode and a deep 

sleep mode . 
40 . The method of claim 35 , further comprising smooth 

ing the received second waveform signal . 
* * * * * 




