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1. Spread Spectrum modulation
2. Single Carrier modulation
3. Multi Carrier modulation
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I. OFDM(orthogonal fre-
quency division
multiplexing)
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<Table 1> Comparison of PLC modulation schemes

(++ excellent; + good; 0 fair; - bad, - very bad)

Spectral efficiency Max. data rate Robust against Robust against
{bits/s/Hz] (Mbits/s] channe! distortion impulsive noise
Spread Specrum <01 =05 - 0
Single Carrier 172 <1 — +
Muiti Carrier "4 =3 + 0
OFDM >>1 >10 ++ 0
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OFDM Carrier Frequency Magnitude
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{Fig. 1) OFDM carrier magnitude prior to
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OFDM Carrier Phase

Phase (degrees)
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(Fig. 2) OFDM carrier phase prior to IDFT

OFDM Time Signal, One Symbol Period
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<Table 2> Parameter of the model of the
transfer function

N AE dre BE F
‘ dre +

ay a, A I IS

g; AR 19 7tF 84
k 2 849 AT
d; BE 19 Hel

T FE 9 A4

A g C.R,L,GZ PAIE 4 A%
F (e M) N3 Az Aol 4 &
2 A= Ad § (e Yoz R
% qln.

B

House conneclion cabla
0
12m |4«
@ 30m 170m ©

— @ [feoewer]

SN
Energy Disliibution Cable NAYY 150
71 about 45 ohm

(38 5 ME HE/Z MA
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Path No. 1 2 3 4 5 6
Lengthim} 200 221 242 259 266 530
Weighting -01 00 -00
tactor 054 0275 5 0.08 3 5
k=1 ao = al = z'l,:
-2.1E-3 8.1E(-10) 6.67E(-9)
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A Study on the Low Power Line Modulation and Power Line
Channel Modeling

Duk-Ha, Kang* - Yoon-Seok, Heo** - Ki-Hyung, Cho* - Dae~Young, Lee*x
Abstract

This thesis is about power line communication(PLC) over the low voltage grid. The main
advantage with power line communication 1s the use of an existing infrastructure.

The PLC channel can be modeled as having multi-path propagation with frequency-selective
fading, typical power lines exhibit signal attenuation increasing with length and frequency.

OFDM(Orthogonal Frequency Division Multiplexing) is a modulation technique where multiple low
data rate carriers are combined by a transmitter to form a composite high data rate transmission.

To implement the muitiple carrier scheme using a bank of parallel modulators would not be very
efficient in analog hardware. Each carrier in an OFDM is a sinusoid with a frequency that is an
integer muitiple of a base or fundamental sinusoid frequency. Therefore, each carrier is a like a
Fourier series component of the composite signal. In fact, it will be shown later that an OFDM
signal is created in the frequency domain, and then transformed into the time domain via the

Discrete Fourier Transform(DFT).
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- Dept. of Electronic Eng., ChungCheong Colledge
~= Colledge of Electronic Information, KyungHee Univ.



