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Abstract -~ Chirp spread spectrum method using both time

and frequency component is fit to time varying channel such

as powerline channel. The used chirp symbol based on the CEBus standard is the unit symbol which sweeps from
100kHz to 380kHz over a 25us. To evaluate the performance of between Chirp-SS and DSSS, we measured the bit error
rate under Gaussian channel. Simulation result is shown that Chirp-SS has a about 3[dB] gain of SNR than DSSS. To

verify the performance of implemented modem, it is made

up the powerline channel environment. After adding several

noises to it, we examined the receiving status of modem. The implemented modem is able to receive the signal over the

powerline channel with having several noises and capacitive
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Narrowband PLC Modem
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¥ 1 40kbps PLC 2@ Apetk
Table 1 40kbps PLC Modem Specification

7 = i £
Hg 43 220VAC, 60/50Hz
Abg A4 +12VDC, +5VDC, +3.3VDC
Mz 9 Chirp Spread Spectrum
ALg F34 | 100~ 380kHz
MCU ATmegal03
FPGA EPF10K100ARC240-3

AH A Coupler
4] Filter

HPF(10kHz cutoff frequency)
42} Chebyshev BPF(100~400kHz)

FE7 19 AF EAd2H FE7]
Al2d 2% | 512MHz
Ae &% 3 : 40kbps, A : 20kbps,
H : 30kbps
CRC CRC16
#HA Length | 1~8kbyte 718
Compliance | CEBus compatible
ez RS232C(9600/19200bps)
QlE| # o] 2
22 A3 =

221 HE2 w4

a9 18 25use @9 A& A7 (unit symbol time, UST)
Fetel HE chip 437 dA¥Hez WHste A& el
ZAolth Y ZE & 100-400kHzol ™, Al E Elo]® X)71-& 25yus,
MEF Fa4E 512MHz 281 MAEY MS4E 128700

a9 25 AE8E 8 UST T ®ds9 #H39 Preamble
_EOF(end of field)& FAE Aol
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Fig. 1 Unit Chirp Symbol
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Fig. 2 Preamble_EOF
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Table 2 Symbo! Encoding according to State and Data
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Fig. 4 10710100 Encoding
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Fig. 6 Preamble_EOF Encoding
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Fig. 15 Simulation results of comparator
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Fig. 16 Real output signal of comparator
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