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Abstract— A wide range of power-line communication tech- nologies are needed for different applications, 
ranging from home automation to Internet access which is often called as broadband over power lines 
(BPL).The source information for data communication is generated by a keyboard and this will be sent 
to destination through kq330 (power line module) communication. The receiving system will check the 
data and displays on the LCD. 

 
Index Terms— Power-line communication (PLC), PS2 connec- tor, Power-line communication module 
(KQ330), ASK, PSK, FSK, OFDM. 
 
I. INTRODUCTION 
 
Different communication technologies are being used 
for the transmission of information from one end to 
another depend- ing on the feasibility and needs. 
Some include Ethernet cables, fiber optics, wireless 
transmission, satellite transmission, etc. A vast 
amount of information travels through the entire 
earth every day and it creates an essential need for 
a transmission medium that is not only fast but 
economically reasonable as well. One of the 
technologies that fit in the above stated criteria is 
PLCC. 
PLCC, Power Line Carrier Communication, is an 
approach to utilize the existing power lines for the 
transmission of information. In todays world every 
house and building has properly installed 
electricity lines. By using the existing AC power 
lines as a medium to transfer the information, it 
becomes easy to connect the houses with a high speed 
network access point without installing new wirings. 
This technology has been in wide use since 1950 
and was mainly used by the grid stations to 
transmit information at high speed. Now a days this 
technology is finding wide use in building/home 
automation as it avoids the need of extra wiring. 
The data collected from different sensors is 
transmitted on these power lines thereby also 
reducing the maintenance cost of the additional 
wiring. In some countries this technology is also used 
to provide Internet connection. 
 
II. OPERATING PRINCIPLE 
 
The communication device used for the 
communication over the power lines is a MODEM, 
commonly known as Power Line MODEM (PLM). It 
works as both transmitter and receiver, i.e., it 
transmits and receives data over the power lines. 
A power line modem not only modulates the data 
to transmit it over the power lines and but also 
demodulates the data it receives from the power 

lines. By using modulation techniques, binary data 
stream is keyed on to a carrier signal and then 
coupled on to the power lines by PLM. At the 
receiver end another PLM detects the signal and 
extracts the corresponding bit stream. 
The figure.1 shows the working of a PLCC system. 
Data is processed before transmission on power lines 
according to the above figure. First data is modulated 
and filtered and then by using couplers, it is sent 
over the power lines. 
 
A. Modulation techniques 
The characteristics of the power line channel 
continuously vary with time and load. So 
conventional modulation tech- niques like ASK, 
FSK or PSK cannot be employed with them. PLCC 
needs a technique that can deal with unpredictable 
attenuation and phase shifts. 
Modulation techniques that can opt lower frequency 
ranges of 35KHz to 95KHz can perform better as 
compared to the 

 
Fig. 1.  Transmitter/ Receiver. 

 
whole available frequency band. OFDM (Orthogonal 
Frequency Division Multiplexing) is the 
modulation technique that is used in homeplug 
specification network appliances. In OFDM, 
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information is modulated on to a multiple carriers, 
where each carrier occupies its own frequency 
ranging from 4.3 to 20.9MHz. Incoming bit stream 
is demultiplexed into N number of parallel bit 
streams each with 1/N of original bit rate which 
are modulated then on N orthogonal carriers. By 
using multiple carriers at a time, the OFDM uses the 
spectrum most efficiently. During the transmission, 
each frequency is monitored and if any 
interferences, noise or data loss occurs, the 
responsible frequency is ignored. However this 
OFDM doesnt perform well when a large 
attenuation and jamming occurs in the 
communication channel, yet it can perform 
effectively when compared. 
 
B. How signals are superimposed on Power-lines? 
There are two different ways by which we can 
connect a PLC unit with the power lines-capacitive 
coupling and induc- tive coupling. In capacitive 
coupling, a capacitor is used to superimpose the 
modulated signal on to the networks voltage 
waveform. In inductive coupling, an inductor is 
employed to couple the signal with the networks 
waveform. No physical connection is required to 
establish inductive coupling, this 
 

 
Fig. 2.  Power-line carrier modem (KQ330) 

 
makes it safer as compared to capacitive coupling. 
Inductive coupling have the higher tendency to 
lose the signal during coupling. 
 
C. PLC Operating principle 
PLC Broadband technology is capable of 
transmitting data via the electrical supply 
network, and therefore can extend an existing 
local area network or share an existing Internet 
connection through electric plugs with the 
installation of specific units. The principle of PLC 
consists of superimposing a high frequency signal 
(100 Khz) at low energy levels over the 50 Hz 
electrical signal. This second signal is transmitted 
via the power infrastructure and can be received 
and decoded remotely. Thus the PLC signal is 
received by any PLC receiver located on the same 
electrical network. An integrated coupler at the 
PLC receiver entry points eliminates low 
frequency components before the signal is treated. 

D. PLC Modems/Transceivers 
PLC transceiver is the key component of a PLCC 
system. It is a device which transmits and receives 
the data to and from the power lines and acts as a 
hub between the power stations. They are wired 
with the electrical voltage lines at home or 
business and work on two modes-transmits and 
receive mode. In transmit mode, the data is 
simply received from receiver end installed on 
same network and further transmit the data. In 
receive mode, they work the opposite way. 
 
E. Microcontrollers 
Microprocessors and microcontrollers  are  widely  
used in  embedded  system  products.  
Microcontroller  is  a  pro-grammable device. A 
microcontroller used for data com- munication is 
8052, which is a Harvard architecture, single chip 
microcontroller which was developed by Intel for 
use in embedded. Microcontroller 8052 is an 8-bit 
processor, meaning that the CPU can work on 
only 8-bits of data at a time. Data larger than 8-
bits has to be broken into 8-bit pieces to be 
processed by the CPU. 8052 is available in 
different memory types such as UV-EPROM, Flash 
and NV-RAM. 
 

 
Fig. 3.  8052 Microcontroller 

 
F. LCD(Liquid crystal display) 
LCD is finding wide spread use replacing LEDs 
(seven segment display).LCD components are 
specialized for being used with the microcontrollers, 
which means that they cannot be activated by 
standard IC circuit. They are used for writing 
different messages on a miniature LCD. 
 

 
Fig. 4.  16X2 LCD Display 
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LCD display is based on the HD44780 
microcontroller (Hitachi) and can display messages 
in two lines with 16 characters each. It displays all 
the alphabets, Greek letters, punctuations marks, 
mathematical symbols etc. LCD screen consists of 
two lines with 16 characters each. Each character 
consists of 5X7 dot matrix. Contrast on display 
depends on the power supply voltage and heather 
messages are displayed in one or two lines. 
 
G. PS2 CONNECTOR 
A personal computer/2 (PS/2) connector is a 6-pin 
connec- tor used to connect peripheral devices, 
usually a mouse or keyboard, with a computer. 
 

 
Fig. 5.  PS/2 Connector 

 
Normally PS/2 connectors are available in two 
different sizes or shapes. One is 1/4 of an inch 
in diameter and the other is 3/8 of an inch. USB 
connectors have almost entirely replaced PS/2 
connectors as the primary means of hooking up 
computer devices. 
 
III. TRANSCEIVER MODULE 
 
A. WORKING 
The transceiver circuit do consist of keyboard,LCD 
display and microcontroller on both sides i.e, at 
transmitter and receiver side.The data is sent 
using the program Embedded C through serial 
port,which in turn connected to the power line 
communication module(PLM)whose supply is of 
230V mains.At the receiver side, same circuit is 
connected to power line on the same phase. 
This circuit receives data which is connected to 
AT89C52 microcontroller.Pressing switch0 button 
on the LCD screen it asks to enter the data. After 
entering the data you have to press switch1 then the 
microcontroller reads the data and transmits to the 
modem. This modem injects the data in power line. 
At the receiver side same modem is used to decode 
the data and it is fed to microcontroller. Finally the 
message that you entered is displayed on LCD 
 
B. Transmitting Mode 
In order to transmit the message both transmitter 
and receiver have to plug in the power supply. At 
the transmitter circuit the LCD asks to press sw0 

(switch0) to type the message. 
 

 
Fig. 6.  Transceiver module circuit 

 

 
Fig. 7.  LCD display before entering message at the 

transmitter side 
 
After pressing sw0, enter the message as HELLO. 
After entering the message press enter button on key 
board and switch1 (sw1).then it transmits the 
message. 
 
C. Receiving Mode 
After pressing the switch1(sw1)at the transmitter 
site,the second LCD display the message 
immediately at the receiver site. 
 
IV. IMPLEMENTATION RESULTS 
 
The implemented result is a successful transmission 
of data over the AC power lines. In addition to error 
free transmission we aim at making the system 
portable, secured data and user friendly. 
PLC is a promising technology with portable 
applications which would immensely benefit all. 
After having tried with 
 

 
Fig. 8.  LCD display after entering message at the transmitter 

side 
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Fig. 9.  LCD display at receiver side with message 

 
several practical experiments, further steps will be 
explore other power line systems (like Ion work) to 
test their poten- tialities, also conducting a 
comparative study on the power consumes of home 
and building automation systems. Another key point 
remains in any case the world of domestic control 
interfaces for disabled people, so our efforts will 
be again concentrated on the data communication 
using PLC. 
 
CONCLUSION WITH FUTURE SCOPE 
 
Power line communication is a valid technique that 
allows the exchange of data by  means  of  power  
line  cable  that are present in every dwelling and 
in every building. Even if there are some 
problems of noise and possible interferences, 
modern modulation methods makes PLC systems 
in general affordable and reliable. Information 
transmitted through the power lines can be used 
to share the data with high bitrates or also to 
control home and building automation systems that 
typically needs low bitrates upto few kbps. PLC 
is like any other communication technology 
whereby a sender modulates the data to be sent, 
injects it onto medium and the receiver 
demodulates the data to read it. The major 
difference is that PLC does not need extra 
cabling, it re-uses existing wiring. All line-
powered devices can be controlled or monitored. 
Powerline carrier communications is here to stay. It 
may be limited to a local area network within 
the home or office, or it may become another 

medium like telephone modem communications, 
but it will be used in the future. The only real 
obstacle to its full development is the lack of a 
standard around which the entire industry can 
rally. The future holds the answer. 
 

 
Fig. 10.  Result of data communication using PLC 
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