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POWER LINE COMMUNICATION SYSTEM 
AND COMMUNICATION DEVICE USED IN 

THE SYSTEM 

TECHNICAL FIELD 

0001. The present invention relates to a power line com 
munication (PLC) system which includes a PLC Digital Sub 
scriber Line Access Multiplexer (DSLAM) and a PLC cou 
pling device, and a communication device used in the PLC 
system. More particularly, the present invention relates to a 
PLC system where a data signal is received from an Internet 
Protocol (IP) network via a PLC DSLAM, which is generally 
installed in a telephone office, the received data signal is 
converted into a PLC frame signal according to a predeter 
mined PLC protocol, and the converted PLC frame signal is 
transmitted to at least one Subscriber location via a telephone 
line, and a PLC coupling device of the subscriber location 
receives the PLC frame signal via the telephone line, couples 
the PLC frame signal with a power line, and transmits the 
coupled PLC frame signal to at least one communication 
terminal, and a communication device used in the PLC sys 
tem. 

BACKGROUND ART 

0002. A power line communication (PLC) indicates a 
communication method which transmits/receives a data sig 
nal via a power line, wired in a house or an office to Supply 
power. Specifically, the PLC may be embodied by modulating 
a data signal into a high frequency signal, transmitting the 
modulated high frequency signal to an alternating current 
(AC) line, and separating and receiving the transmitted high 
frequency signal via a high frequency filter. In this instance, 
the high frequency filter has a cutoff frequency of about 50Hz 
or about 60 HZ. 
0003. Since a network utilizing PLC technology can be 
constructed utilizing an existing wiring, a cost burden, which 
may be caused by a construction with additional wiring, may 
be reduced. Also, an expansion that can install an additional 
device to a network with only a plug-in, even after construct 
ing the network, is guaranteed. Thus, the PLC technology is 
widely utilized for any type of wired/wireless network solu 
tions. 
0004 FIG. 1 is a block diagram illustrating a configuration 
of a network including a Subscriber network using a telephone 
network and a home PLC system according to a conventional 
art. 

0005 Referring to FIG. 1, a telephone office 110 includes 
a Digital Subscriber Line Access Multiplexer (DSLAM) 111 
and a private branch exchange (PBX) 112. The DSLAM 111 
corresponds to a multiplexing device which can collect data, 
transmitted/received by any type of Digital Subscriber Line 
(xDSL), and transmit the collected data to an Internet Proto 
col (IP) network. Specifically, the DSLAM 111 functions as 
an interface between an xDSL subscriber and a service pro 
vider and thus may provide the xDSL subscriber with various 
types of network functions. 
0006. In FIG. 1, the DSLAM 111 receives a data signal 
from a video on demand (VOD) system, a Voice over Internet 
Protocol (VOIP) system, or an Internet network, multiplexes 
the data signal, and transmits the multiplexed data signal to an 
xDSL modem 123 of a subscriber location via a telephone 
line 114. In this instance, the telephone line 114 may be 
coupled with another telephone line, connecting with the 
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PBX 112, by a coupler 113. Specifically, the data signal 
transmitted from the DSLAM 111 and a voice signal trans 
mitted from the PBX 112 are coupled with each other by the 
coupler 113, and transmitted to another coupler 121 installed 
in the subscriber location 120. 

0007. The other coupler 121 installed in the subscriber 
location 120 receives the coupled data signal and Voice signal 
via the telephone line 114. Also, the coupler 121 splits the 
Voice signal and the data signal respectively, and then trans 
mits the Voice signal to a telephone 122 and transmits the data 
signal to the xDSL modem 123. 
0008. The xDSL modem 123 transmits the data signal to a 
PLC modem 124. The PLC modem 124 converts the data 
signal into a signal corresponding to a predetermined PLC 
protocol, couples the converted signal with a power line 126, 
and transmits the coupled signal to at least one communica 
tion terminal. 

0009. In this instance, each of the at least one communi 
cation terminal includes another PLC modem 125. The other 
PLC modem 125 extracts a data signal from a PLC signal 
transmitted via the power line 126, and transmits the extracted 
data signal to each of the at least one communication termi 
nal. In this instance, the communication 30 terminal may 
include a home automation device, a personal computer (PC), 
a television (TV), a security system, and the like. 
0010. In a PLC system according to the conventional art, a 
home network and various types of communication services 
may only be provided by utilizing a previously installed 
power line, without installing an additional wiring to a Sub 
scriber location. However, as described with FIG. 1, only 
when an xDSL modem and a PLC modem are separately 
installed in the subscriber location, a subscriber of a PLC 
service may utilize the PLC service. Also, only when the 
xDSL modemand the PLC modem perform protocol conver 
sion according to a communication protocol between the 
xDSL modemand the PLC modem in the subscriber location, 
the xDSL modem and the PLC modem may transmit/receive 
a signal with an external location. 
0011. Also, in the case of an xDSL communication, a 
frequency band between an uplink and a downlink is differ 
ent. Therefore, the at least one communication terminal, 
which is installed in the Subscriber location, may not com 
municate with each other. So that a communication terminal 
installed in a first Subscriber location may communicate with 
another communication terminal installed in a second Sub 
scriber location, a protocol conversion has to be performed 
via a PLC modem installed in each subscriber location. Also, 
the communication terminal of the first subscriber location 
may communicate with the other communication terminal of 
the second subscriber location only via a DSLAM. 
0012. As an example, in the conventional art, when an 
xDSL modem is installed in a subscriber location, although a 
communication between Subscribers is performed in the same 
apartment area, a data signal has to pass through a DSLAM of 
a telephone office to perform the communication. Also, in a 
line configuration according to the convention art, a plurality 
of Subscriber locations may not perform a one-to-N commu 
nication and may perform only a one-to-one communication. 
0013. Accordingly, a development of a PLC system which 
can outperform the conventional art, utilize an existing tele 
phone line and a power line as is, and can apply a PLC frame 
in each subscriber location without performing a PLC proto 
col conversion, and enables a one-to-N communication 
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between a plurality of subscriber locations when communi 
cation terminals of subscriber locations are connected to each 
other, is required. 

DISCLOSURE OF INVENTION 

Technical Goals 

0014. The present invention provides a power line com 
munication (PLC) Digital Subscriber Line Access Multi 
plexer (DSLAM) which enables a PLC frame signal to be 
utilized as is in each Subscriber location without performing a 
PLC protocol conversion with respect to a data signal in the 
each subscriber location via an xDSL modem and a PLC 
modem by receiving the data signal from a predetermined 
Internet Protocol (IP) network, converting the data signal into 
the PLC frame signal, and transmitting the converted PLC 
frame signal to at least one Subscriber location via a telephone 
line. 
0015 The present invention also provides a PLC coupling 
device which can embody a PLC using an existing telephone 
line and a power line without a protocol conversion of a data 
signal and additional power Supply, by coupling a PLC frame 
signal, which is transmitted via a telephone line of a Sub 
scriber location, with the powerline, and then transmitting the 
PLC frame signal to at least one communication terminal 
installed in the subscriber location. 
0016. The present invention also provides a PLC system 
where a PLC DSLAM, which is generally installed in a tele 
phone office, converts a data signal into a PLC frame signal 
and transmits the converted PLC frame signal to each sub 
scriber location, and thus, when performing a communication 
between a plurality of closely-located subscriber locations, 
Such as Subscribers in the same apartment area, and the like, 
a protocol conversion of a PLC frame signal via a PLC 
modem and a PLC DSLAM are not required, and the plurality 
of subscriber locations can directly transmit/receive the PLC 
frame signal. 
0017. The present invention also provides a PLC system 
where telephone lines installed in a section between a PLC 
device and a PLC DSLAM with respect to a plurality of 
closely-located Subscriber locations, such as Subscribers in 
the same apartment area, and the like, are coupled to be 
parallel with each other and thus a one-to-N communication 
is enabled between closely-located subscribers without a 
PLC protocol conversion. 

Technical Solutions 

0018. According to an aspect of the present invention, 
there is provided a power line communication (PLC) Digital 
Subscriber Line Access Multiplexer (DSLAM), including: a 
first communication port unit connecting with a predeter 
mined Internet Protocol (IP) network and receiving a data 
signal via the IP network; a second communication portunit 
connecting with a predetermined telephone line, the tele 
phone line being coupled with each of at least one telephone 
line that connects an exchange and at least one Subscriber 
location; a PLC converter converting the data signal into a 
PLC frame signal corresponding to a predetermined PLC 
protocol; and a transmission control unit controlling the PLC 
frame signal to be transmitted to a predetermined coupling 
device, which is installed in each of the at least one subscriber 
location, via the telephone line that connects with the second 
communication port unit, wherein the coupling device con 
nects with each of the telephone line and a predetermined 
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power line, couples the PLC frame signal, which is received 
via the telephone line, with the power link, and transmits the 
PLC frame signal to at least one communication terminal that 
is installed in the subscriber location. 
0019. According to another aspect of the present inven 
tion, there is provided a PLC coupling device installed in a 
Subscriber location, including: a telephone line portunit con 
necting with a predetermined telephone line and receiving a 
PLC frame signal from a predetermined PLC DSLAM con 
nected via the telephone line; a power line portunit connect 
ing with at least one communication terminal, which is 
installed in the Subscriber location, via a power line; and a 
coupling control unit coupling the PLC frame signal with the 
power line and transmitting the PLC frame signal to the at 
least one communication terminal, wherein the PLCDSLAM 
converts a data signal, which is received from a predeter 
mined IP network, into a PLC frame signal corresponding to 
a predetermined PLC protocol, and transmits the PLC frame 
signal to the telephone line portunit via the telephone line. 
0020. According to still another aspect of the present 
invention, there is provided a PLC system including: a PLC 
DSLAM converting a data signal, which is received from a 
predetermined IP network, into a PLC frame signal corre 
sponding to a predetermined PLC protocol, and transmitting 
the PLC frame signal to at least one subscriber location that is 
connected via a predetermined telephone line, the telephone 
line being coupled with each of at least one telephone line that 
connects an exchange and at least one Subscriber location; 
and a PLC coupling device connecting with each of the tele 
phone line and a predetermined powerline, coupling the PLC 
frame signal, which is received via the telephone line, with 
the power line, and transmitting the PLC frame signal to at 
least one communication terminal that is installed in the Sub 
scriber location. 

BRIEF DESCRIPTION OF DRAWINGS 

0021 FIG. 1 is a diagram illustrating a configuration of a 
network including a subscriber network using a telephone 
network and a home PLC system according to a conventional 
art, 
0022 FIG. 2 is a block diagram illustrating a network of a 
PLC system according to an embodiment of the present 
invention; 
0023 FIG.3 is a block diagram illustrating a configuration 
of a PLC DSLAM according to an embodiment of the present 
invention; 
0024 FIG. 4 is a block diagram illustrating a configuration 
of a PLC DSLAM according to another embodiment of the 
present invention; 
0025 FIG. 5 is a block diagram illustrating a configuration 
of a PLC coupling device according to an embodiment of the 
present invention; and 
0026 FIG. 6 is a circuit diagram illustrating a circuit of a 
PLC coupling device according to an embodiment of the 
present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0027. Reference will now be made in detail to embodi 
ments of the present invention, examples of which are illus 
trated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodi 
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ments are described below in order to explain the present 
invention by referring to the figures. 
0028 FIG. 2 is a block diagram illustrating a network of a 
power line communication (PLC) system according to an 
embodiment of the present invention. 
0029. The PLC system according to the present embodi 
ment includes a PLC Digital Subscriber Line Access Multi 
plexer (DSLAM) 211, a private branch exchange (PBX) 212, 
a telephone line 213, and a coupler 214, which are installed in 
a telephone office 210, and a PLC coupling device 222, a 
power line 223, and a PLC modem 224, which are installed in 
a subscriber location 220. 
0030. The PLC DSLAM 211 may be installed in a tele 
phone office. In this instance, the telephone office includes a 
private telephone office. Such as an external communication 
room, a Main Distribution Frame (MDF), and the like, in 
which the PBX 212 is installed for a large number of sub 
scribers in a company, an apartment area, and the like. In FIG. 
2, the private telephone office installed with the PBX 212 is 
utilized. 
0031. The PLC DSLAM 211 connects with a predeter 
mined Internet Protocol (IP) network. The PLC DSLAM 211 
receives a data signal via the IP network, and converts the data 
signal into a PLC frame signal corresponding to a predeter 
mined PLC protocol, which will be described in detail with 
reference to FIGS. 3 and 4. 
0032 FIG.3 is a block diagram illustrating a configuration 
of a PLC DSLAM 300 according to an embodiment of the 
present invention. 
0033. The PLC DSLAM 300 according to the present 
embodiment includes a first communication portunit 310, a 
medium converter 320, a switch 330, a PLC converter 340, a 
transmission control unit 343, and a second communication 
port unit 350. The PLC converter 340 includes a Media 
Access Control (MAC) converter 341 and a physical layer 
converter 342. 

0034. The first communication portunit 310 connects with 
a predetermined IP network. Also, the first communication 
port unit 310 receives a data signal from a predetermined 
server or a terminal via the IP network. As an example, the 
first communication port unit 310 may receive moving pic 
ture data from a predetermined video on demand (VOD) 
server via the IP network. Also, the first communication port 
unit 310 may receive a Voice over Internet Protocol (VoIP) 
call from a VoIP system via the IP network. Also, the first 
communication port unit 310 may receive various data sig 
nals from various types of servers or terminals that connect 
with the Internet. In this instance, the first communication 
portunit 310 may include various types of ports correspond 
ing to a standard of each of various types of communication 
lines to connect with the various types of communication 
lines corresponding to an IP network Standard. 
0035. When the IP network is constructed as a Metropoli 
tan Area network (MAN), the medium converter 320 per 
forms a medium conversion between an Ethernet signal and 
any type of Digital Subscriber Line (xDSL) signal using an 
existing copper line. The MAN connects a local area network 
(LAN) of a company, an organization, an individual user, and 
the like, with a public network of a local communication 
provider via an optical cable, constructs a single communi 
cation network based on a metropolitan area, and transmits 
data using Ethernet. In this case, the medium converter 320 
may convert a signal according to a different communication 
protocol. 
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0036. The switch 330 multiplexes/demultiplexes the data 
signal, which is received from the IP network via the first 
communication port unit 310, and Switches the data signal. 
Specifically, the switch 330 may perform any function of a 
DSLAM in a general PLC system. 
0037. The PLC converter 340 converts the data signal, 
which is received from the IP network via the first commu 
nication portunit 310, into a PLC frame signal corresponding 
to a predetermined PLC protocol. In this instance, the PLC 
converter 340 may include the MAC address converter 341 
and the physical layer converter 342. 
0038. The MAC address converter 341 converts a MAC 
address of the data signal into a MAC address corresponding 
to the PLC protocol. In this instance, the PLC protocol may 
include any type of protocol utilized as a PLC protocol in the 
related arts. Therefore, the MAC address converter 341 may 
convert the data signal into a data signal which includes 
various types of MAC addresses corresponding to each PLC 
protocol. 
0039. The physical layer converter 342 modulates the data 
signal into a PLC frame signal. In this instance, the data signal 
includes the converted MAC address, and the PLC frame 
signal includes a physical layer corresponding to the PLC 
protocol. Specifically, the physical layer converter 342 may 
couple, and modulate or demodulate a channel of the data 
signal, which includes the converted MAC address, accord 
ing to the PLC protocol. As described above, the physical 
layer converter 342 may convert the data signal into the PLC 
frame signal corresponding to the PLC protocol by perform 
ing channel coupling, and modulation or demodulation. 
0040. The transmission control unit 343 transmits the PLC 
frame signal to a predetermined coupling device, which is 
installed in each of the at least one subscriber location, via the 
telephone line that connects with the second communication 
port unit 350. In this instance, the transmission control unit 
343 may couple the PLC frame signal, as an analog signal, 
with the telephone line, and transmit the coupled PLC frame 
signal. In this case, the transmission control unit 343 may 
include a predetermined coupler. 
0041 As described above, the second communication port 
unit 350 connects with a predetermined telephone line. The 
second communication portunit 350 may include at least one 
telephone line port to connect with at least one telephone line. 
Specifically, a plurality of PLC converters 340 may be pro 
vided in the PLC DLSAM 300. In this case, PLC frame 
signals transmitted from each of the plurality of PLC convert 
ers 340 may be transmitted to each subscriber location via 
each of the at least one telephone line port which is included 
in the second communication portunit 350. Also, a plurality 
of transmission control units 343 may be provided corre 
sponding to the plurality of PLC converters 340 and a number 
of telephone line ports. 
0042 FIG. 4 is a block diagram illustrating a configuration 
of a PLC DSLAM 400 according to another embodiment of 
the present invention. 
0043. The PLC DSLAM 400 according to the present 
embodiment may include a first communication portunit 410. 
an Ethernet switch 420, a PLC converter 430, a transmission 
control unit 435, and a second communication portunit 440. 
0044) The first communication portunit 410, the transmis 
sion control unit 435, and the second communication portunit 
440 may be configured to be the same as each component of 
the PLC DSLAM300 described above. 
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0045. The Ethernet switch 420 multiplexes/demultiplexes 
a data signal, which is received from an IP network via the 
first communication port unit 410, and switches the data 
signal. Specifically, the Ethernet switch 420 may performany 
function of a DSLAM in a general PLC system. 
0046. The PLC converter 430 may include an RJ-45 con 
nector 431, an Ethernet physical layer converter ETH PHY 
432, a MAC address converter 433, and a physical layer 
converter 434. The RJ-45 connector 431 connects with the 
Ethernet switch 420 via an Unshielded Twisted Pair (UTP) 
cable. Also, the RJ-45 connector 431 may be constructed as a 
jack including a receptacle and a plug. The Ethernet physical 
layer converter 432 may perform a physical layer conversion 
for a general Ethernet communication. A configuration and 
operation of the MAC address converter 433 and the physical 
layer converter 434 may be the same as the configuration and 
operation described above with FIG. 3. 
0047. As described above, each of the PLC DSLAMs 300 
and 400 may include various types of configuration compo 
nents according to a construction method of the IP network. 
0048 Also, a telephone line connecting with each of the 
PLC DSLAMs 300 and 400 may be coupled with at least one 
other telephone line that connects a PBX with at least one 
subscriber location. Descriptions related thereto will be made 
in detail with reference again to FIG. 2. 
0049 Referring again to FIG. 2, the telephone line 213 
connecting with the PLC DSLAM 211 may be coupled with 
another telephone line connecting with the PBX 212 via the 
coupler 214. In this instance, the coupler 214 couples a voice 
signal with a PLC frame signal, and transmits the coupled 
Voice signal and the PLC frame signal to a PLC coupling 
device 222. In this instance, the Voice signal is transmitted 
from the PBX 212, and the PLC frame signal is transmitted 
from the PLC DSLAM 211. 
0050. As shown in FIG. 2, a single telephone line connect 
ing with the PLC DSLAM 211 may connect with each of a 
plurality of telephone lines, which connects with the PBX 
212, in parallel. Specifically, the plurality of telephone lines 
connects with a plurality of subscriber locations within a 
predetermined section from the PBX 212, and a plurality of 
the couplers 214 connects with the plurality of telephone lines 
respectively. In this instance, the single telephone line con 
necting with the PLC DSLAM 211 may connect with each of 
the plurality of the couplers 214. The coupling of telephone 
lines may be applied to a plurality of closely-located Sub 
scriber locations, such as Subscribers in the same apartment 
area. In this case, a one-to-N communication of directly trans 
mitting a PLC frame signal between the plurality of sub 
scriber locations via the coupled telephone lines may be 
embodied. 
0051 Each configuration component and operation of the 
telephone office 210 in the PLC system according to the 
present invention has been described above. Hereinafter, each 
configuration and operation of the subscriber location 220 
will be described. 
0052. The coupled voice signal and PLC frame signal, 
coupled by the coupler 214, of the telephone office 210 are 
transmitted to another coupler 221 of the subscriber location 
220. The coupler 221 extracts the voice signal from the 
coupled Voice signal and PLC frame signal, and transmits the 
extracted Voice signal to a telephone. Also, the coupler 221 
extracts the PLC frame signal from the coupled voice signal 
and PLC frame signal, and transmits the extracted PLC frame 
signal to the PLC coupling device 222. In this instance, a 

Nov. 13, 2008 

section between the coupler 221 and the PLC coupling device 
222 may be connected to each other via the telephone line. 
0053. The PLC coupling device 222 receives the PLC 
frame signal from the coupler 221 via the telephone line. The 
PLC coupling device 222 couples the received PLC frame 
signal with the power line 223, and transmits the coupled PLC 
frame signal to each PLC modem 224. Descriptions related 
thereto will be made with reference to FIG. 5. 
0054 FIG. 5 is a block diagram illustrating a configuration 
of a PLC coupling device 500 according to an embodiment of 
the present invention. 
0055. The PLC coupling device 500 may include a tele 
phone line port unit 501, a coupling control unit 502, and a 
power line portunit 503. 
0056. The telephone line port unit 501 connects with the 
coupler 221 via a telephone line 510. The telephone line port 
unit 501 receives a PLC frame signal from the coupler 221 via 
the telephone line 510. 
0057 The power line port unit 503 connects with each 
PLC modem 224 of at least one communication terminal, 
which is installed in the subscriber location 220, via a power 
line 520. 
0058. The coupling control unit 502 couples the PLC 
frame signal, which is received via the telephone line portunit 
501, with the power line 520, and transmits the coupled PLC 
frame signal to each of the PLC modems 224 of the at least 
one communication terminal. The coupling control unit 502 
may include any type of a power line coupling control opera 
tion of a data signal, which is performed in a general PLC 
modem. Also, the coupling control unit 502 may perform 
impendence matching with respect to the PLC frame signal, 
in correspondence to a frequency band of the power line 520. 
0059 Specifically, the PLC coupling device500 receives a 
PLC frame signal via the telephone line 510, couples the PLC 
frame signal with a power signal of the power line 510, and 
transmits the coupled PLC frame signal to each PLC modem. 
Therefore, as shown in FIG. 6, the PLC coupling device 500 
may be embodied as a simple circuit including a predeter 
mined impendence matching circuit, a coil, and a condenser. 
0060 Referring again to FIG. 2, the PLC frame signal 
coupled with the power line 223 by the PLC coupling device 
222 is transmitted to each PLC modem 224 which connects 
with at least one communication terminal installed in the 
subscriber location 220. In this instance, the PLC modem 224 
extracts the PLC frame signal from the coupled PLC frame 
signal and power signal, converts the extracted PLC frame 
signal according to a predetermined protocol, and transmits 
the converted PLC frame signal to each communication ter 
minal. The PLC modem 224 may be utilized in a general PLC 
system. Also, the communication terminal may include a 
home automation device, a PC, a TV, a security system, and 
the like. 
0061. As described above, according to the present inven 
tion, an xDSL modem is not required for a subscriber loca 
tion. Also, a PLC modem for converting the data signal into a 
PLC frame signal is not required for the subscriber location. 
Therefore, a PLC system of the subscriber location may be 
even more simply constructed. 
0062 Specifically, in a PLC system according to the 
present invention, a PLC DSLAM converts a data signal, 
from a telephone office section, into a PLC frame signal 
which is suitable for a PLC and transmits the PLC frame 
signal to a subscriber location. Therefore, the subscriber loca 
tion is not required to convert the data signal according to a 
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PLC protocol. The subscriber location may utilize a PLC 
service by only installing a PLC modem in a communication 
terminal. 
0063 Also, in the PLC system according to the present 
invention, a telephone line connecting with a PLC DSLAM 
may be coupled with another telephone line connecting a 
PBX by installing at least one coupler corresponding to a 
number of a plurality of Subscribers in a company, an apart 
ment area, and the like, in a telephone line of a telephone line 
section. 
0064. In this case, the plurality of subscribers in the com 
pany, the apartment area, and the like, may perform a multi 
lateral PLC communication by constructing a one-to-N com 
munication network. Specifically, the plurality of subscribers 
may construct a multilateral communication network where 
the plurality of subscribers may directly transmit/receive PLC 
frame signals. In this instance, only PLC frame signals are 
transmitted/received in the constructed communication net 
work. Therefore, a more stable communication service not 
requiring a protocol conversion may be embodied. 
0065. Also, when constructing a PLC system according to 
the present invention, communication terminals of Subscrib 
ers may be connected to each other. Also, the PLC system 
may be constructed to readily interoperate with a previously 
installed PLC network without additional equipment. 
0066. According to the present invention, there is provided 
a PLC DSLAM which enables a PLC frame signal to be 
utilized as is in each Subscriber location without performing a 
PLC protocol conversion with respect to a data signal in the 
each subscriber location via an xDSL modem and a PLC 
modem by receiving the data signal from a predetermined 
Internet Protocol (IP) network, converting the data signal into 
the PLC frame signal, and transmitting the converted PLC 
frame signal to at least one Subscriber location via a telephone 
line. 
0067. Also, according to the present invention, there is 
provided a PLC coupling device which can embody a PLC 
using an existing telephone line and a power line without a 
protocol conversion of a data signal and additional power 
Supply, by coupling a PLC frame signal, which is transmitted 
via a telephone line of a subscriber location, with the power 
line, and then transmitting the PLC frame signal to at least one 
communication terminal installed in the Subscriber location. 
0068 Also, according to the present invention, there is 
provided a PLC system where a PLC DSLAM, which is 
generally installed in a telephone office, converts a data signal 
into a PLC frame signal and transmits the converted PLC 
frame signal to each Subscriber location, and thus, when 
performing a communication between a plurality of closely 
located Subscriber locations, such as Subscribers in the same 
apartment area, and the like, a protocol conversion of a PLC 
frame signal via a PLC modem and a PLC DSLAM are not 
required, and the plurality of subscriber locations can directly 
transmit/receive the PLC frame signal. 
0069. Also, according to the present invention, there is 
provided a PLC system where telephone lines installed in a 
Section between a PLC device and a PLC DSLAM with 
respect to a plurality of closely-located Subscriber locations, 
Such as Subscribers in the same apartment area, and the like, 
are coupled to be parallel with each other and thus a one-to-N 
communication is enabled between closely-located subscrib 
ers without a PLC protocol conversion. 
0070 Although a few embodiments of the present inven 
tion have been shown and described, the present invention is 
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not limited to the described embodiments. Instead, it would 
be appreciated by those skilled in the art that changes may be 
made to these embodiments without departing from the prin 
ciples and spirit of the invention, the scope of which is defined 
by the claims and their equivalents. 

1. A power line communication (PLC) Digital Subscriber 
Line Access Multiplexer (DSLAM), comprising: 

a first communication port unit connecting with a prede 
termined Internet Protocol (IP) network and receiving a 
data signal via the IP network; 

a second communication port unit connecting with a pre 
determined telephone line, the telephone line being 
coupled with each of at least one telephone line that 
connects an exchange and at least one subscriber loca 
tion; 

a PLC converter converting the data signal into a PLC 
frame signal corresponding to a predetermined PLC pro 
tocol; and 

a transmission control unit controlling the PLC frame sig 
nal to be transmitted to a predetermined coupling device, 
which is installed in each of the at least one subscriber 
location, via the telephone line that connects with the 
second communication port unit, 

wherein the coupling device connects with each of the 
telephone line and a predetermined power line, couples 
the PLC frame signal, which is received via the tele 
phone line, with the power link, and transmits the PLC 
frame signal to at least one communication terminal that 
is installed in the subscriber location. 

2. The PLC DSLAM of claim 1, wherein the PLC converter 
comprises: 

a Media Access Control (MAC) address converter convert 
ing a MAC address of the data signal into a MAC address 
corresponding to the PLC protocol; and 

a physical layer converter converting the data signal into a 
PLC frame signal, the data signal including the con 
verted MAC address, and the PLC frame signal includ 
ing a physical layer corresponding to the PLC protocol. 

3. The PLC DSLAM of claim 1, wherein the transmission 
control unit converts the PLC frame signal into an analog 
signal and transmits the analog signal to the coupling device 
of the subscriber location via the telephone line. 

4. A PLC coupling device installed in a subscriber location, 
comprising: 

a telephone line portunit connecting with a predetermined 
telephone line and receiving a PLC frame signal from a 
predetermined PLC DSLAM connected via the tele 
phone line; 

a power line portunit connecting with at least one commu 
nication terminal, which is installed in the subscriber 
location, via a power line; and 

a coupling control unit coupling the PLC frame signal with 
the power line and transmitting the PLC frame signal to 
the at least one communication terminal, 

wherein the PLC DSLAM converts a data signal, which is 
received from a predetermined IP network, into a PLC 
frame signal corresponding to a predetermined PLC pro 
tocol, and transmits the PLC frame signal to the tele 
phone line port unit via the telephone line. 

5. The PLC coupling device of claim 4, wherein the cou 
pling control unit performs impendence matching with 
respect to the received PLC frame signal incorrespondence to 
a frequency band of the power line. 
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6. A PLC system comprising: 
a PLC DSLAM converting a data signal, which is received 

from a predetermined IP network, into a PLC frame 
signal corresponding to a predetermined PLC protocol, 
and transmitting the PLC frame signal to at least one 
subscriber location that is connected via a predeter 
mined telephone line, the telephone line being coupled 
with each of at least one telephone line that connects an 
exchange and at least one subscriber location; and 

a PLC coupling device connecting with each of the tele 
phone line and a predetermined power line, coupling the 
PLC frame signal, which is received via the telephone 
line, with the powerline, and transmitting the PLC frame 
signal to at least one communication terminal that is 
installed in the subscriber location. 

7. The PLC system of claim 6, wherein the PLC DSLAM 
comprises: 

a first communication port unit connecting with the IP 
network and receiving the data signal via the IP network; 

a second communication port unit connecting with the 
telephone line, the telephone line being coupled with 
each of at least one telephone line that connects an 
exchange and at least one subscriber location; 
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a PLC converter converting the data signal into the PLC 
frame signal corresponding to the predetermined PLC 
protocol; and 

a transmission control unit controlling the PLC frame sig 
nal to be transmitted to a predetermined coupling device, 
which is installed in each of the at least one subscriber 
location, via the telephone line that connects with the 
second communication port unit. 

8. The PLC system of claim 6, wherein the PLC coupling 
device comprises: 

a telephone line port unit connecting with the telephone 
line and receiving a PLC frame signal from a predeter 
mined PLC DSLAM that is connected via the telephone 
line; 

a power line portunit connecting with at least one commu 
nication terminal, which is installed in the subscriber 
location, via a power line; and 

a coupling control unit coupling the PLC frame signal with 
the power line and transmitting the PLC frame signal to 
the at least one communication terminal. 

c c c c c 


