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(A Study on the Implementation of a 40kbps Narrowband Powerline
Communication Modem Using the Chirp Technique)
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Abstract

In this paper, we implement a 40kbps narrowband powerline communication modem which is able to high transfer rate
than conventional powerline communication technology by using the chirp techmque that is one of the spread spectrum
techniques. A modem that implement in this paper used the CEBus standard and a symbol that the linear variable
frequency signal of 100~380kHz is kept for 25us. Experimental results, we verified the possibility that communication
technology with the Chirp technique can make transfer rate more than 40kbps at narrowband communication.
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F 1. 40kbps PLC 29 Al2t
Table 1. 40kbps PLC modem specification.
g = LY 2
ALY 494 220VAC, 60/50Hz
A A n +12VDC, +5VDC, +3.3VDC
HE Chirp®4] Spread Spectrum
AR Fabp 100~380kHz
MCU ATmegal(03
FPGA EPF10K100ARC240-3
e Coupler | HPF(10kHz cutoff frequency)
N : 100-400kHz
A
TR Blter ) 45} Chebyshev  BPF
=27 19 A9 ERXAH FE7)
v}o] 7 8bit address, 8bit data, RD, WR,
o2 bl e] e ALE, INTI, INT2
Al2E FE “ H.12MHz
31 : 40kbps, HA : 20kbps
.])a A= ] y
4% 5= 7 : 30kbps
CRC CRC16
Packet Length | 1-8Kbyte 7}
Compliance CEBus compatible
AFEAL QlEfH|o] A | RS232 9600/19200bps

2. Packet X

(1) Symbol 244
298 18 2us? Unit Symbol Time(UST) &<
Symbol Chirp A&7} APH o2 7pHdt= AL e

SA HAE JPWEE chirp
et E : 100kHz - 400kHz
Symbel AMZt [ 2bus

MBe =L :§ 12MHz
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200us&E Ot 8 UST

=ZZ2|Y=E EOF
2. Preamble EOF.
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Table 2. The symbol encoding by status and data.
Al ER
SUPERIOR INFERIOR

4 1 2Sus <t 2BusE <t
o) symbol presence symbol absence

0 HusE <t Sus& <t
5 symbol presence symbol absence
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10110100 ¢el=Y
10110100 encoding.
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- SUPERIOR+H|o]H 1 — 25us A¥

- SUPERIOR+H|¢]& 0 — 50us AH
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- INFERIOR+H[o]E 0 — 50us&St A
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Fig. 6. Preamble EOF Encoding.
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