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(A Study on Implementation of Powerline Carrier Modem using 5-ary
Frequency Shift Keying Method)
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Abstract

In this paper, we use the 5-ary frequency shift keying method for robust powerline communication. To transmit the
data by the 3-ary carrires among 5-ary carrirers and three carriers are 115kHz, 120kHz and 125kHz. Each time of three
carrires is 0.33ms and total transmitting time duration from zero crossing point has lms. We use the dummy carriers
which are 50kHz and 350kHz for monitoring the powerline channel state, dummy signal duration is received during lms.
Experimentation result is shown that the implemented PLC transceiver has better than chirp transceiver at the capacitive
load testing in spite of low transmission power.

Kevwords : Powerline, Powerline Carrier Modem, 5-ary Frequency Shift Keying

I.A E o] A Fol W aAFY 277 HA ¥ AA
lth o]¥ Wsle §Al 7w, HWEYA Vs, dEds
H & delA dloly File H4o=2 3 IHY 7 o] FAQ £FAE &M E“?} HEH
T wHEE A%E st gler, dolE dEY A A 71E2 7 FH UEAR A 7lee] AR
o)t ahe] de] Walh & el arel V1S M3 AgAe] Aol & Aos Ak o] ZaEd AA 7
7130 AT ol¥l Wdke @A ajlemA AR %, B4 Vg, 2ZEH Ve, 29 7le T e
AIE BRI AS 9EE ofdlal, Y ¥ Z1EEe] BAolal 714 d4d AAE AL N
A, of7h 20 U 5 b deld B4A 29 % HolAel Ak § HESZAN B AL Hol
B EAS BAow ofn ey Muxg B3 /&
‘REe, AshEYAEms UL AR R D A, e84 Fol olu] AZH Felolth F WEY
. (szipt. of D_igite‘lbl Elec. & 'Ir-lfo., Inha Tech. College) o oln 1970\ WEH gyt Fze TAL v}
939, At W3ty
(Dept. of Electronic Eng., University of Incheon) ol 7HdElo] Qe AHAAE FAMAR FEehaxt
e e she whdel Al Furgny. ofd ¥k 19796 X-100]2}
@%%;}%2505%1%14“@?;@%%%: 2005:%1531%. = AHAE olgd BATHl S A



40 5-ary R4 H0| 7|9 WAIS 0|88 MM 2o 2Y THO| B AT 15% 9

A&kt Bl E B0bpsthe A&o) Sl ol x|t A
0L o] gFomM F7H5el WA glolw Falo] 7} s, (1) = [ 2fcos (wit +¢) SN
e HalHo] Hyoelglar, THTIVIE Aoty
& FAol e gISir] wEel 7hdv)7le] A 2 where ¢ = 1,2,3 -, M
AAA o], 7FA| 2ol= AqYA(HA7]-7F~ 5)9] F8
alel, e el 508 A ()7 o] Fu5E WA dlolEE Mz
4 olg, 4% WA 5o BA o4} oleld 7|
D sl S84 agleh ol 1E o] N ThE
&g 7t A%3 (Home Automation)dtil &gtk 2 ~ ] i

g el wHs Ao WMaA7l Fejolt)
B X-10 71%& A%ol7] wie] 7hdz)7]e] A

B Rt FSK WAoR AHMe] APtes

A At da @AY 13 Ay g Ao A

5oy MRS 5] Fi4 AR Adstan. 2,
L2 & el el Akl A9 glele EAu |
wAol whsages 4T ge wgg aysgy) 00 115 120 125 B0kl SR Sar
fio] Adulols Lov WuSxA Bl 2o T AwE Al R Faae dolgE dA o Ay
& lEslae) e s ge) dush Suggen  F TS THT Avelrh 5 15, 120, 125 kizelt
oI ARSIt 4 i AHA A9 Wk AF BAE) gil o)

Adaptlve Networks PN ZEZE o]&3k vk o v
4 3, Data Linc Group?] %}%’— FSK HFAle] % ot A&staat ke dolHE Huja YA 1ms &<t
O
2.

e} Azols Algal A 8 ATk Echelon®] 2 T LEYS ] A Hel T Ao A
—‘?—71494 Aelolg A§3 BPSK DSSS 44 sx SO AEew AFAH S, fi=l15d, 120KHz
3, ITRANS] A9 A 7|29 DCSKTF 84 B4 125kHz9] 719 AlRRS T=033ms® AASAL, f;
-g- ARE8EaL gk TEa F49 A% Adaptive =50kHz, 350kHze= 242 T=05ms= A48t & =
Networkt BPSK, DSSS Intellon FSK, ITRAN- ol A Alg¥ iz ubale] AE AlF 7} ope 1Y 14
DCSK AR QT L & =ol i ole] 7% FolA gon), 07 2¢ &9 459 AF 4o A5} 29
7 @o] AbgEal ¢l Chirp Wy 24t 71%31} A2t Eo] e}
71

9] o)
g /)& vla 498 Qe Aok /19 FSK $A79 29 25 19 29 2 AFE $4 A
7)ol vlge T sz;sz.u# 5 elMe] FEE ALRE so alastld o AsE AAos AC Bhole] A
itk 3709 Azlels AEE F4A50] A3 Aol | | | | |
2 0892 o 5 Al e Asblad A ) ) 101 e
o) HE setals] g AelelzA Abgstn ek e Faan 1 1 L M T —

A TANAE 5ary 34 do] 719l ter =4 UU UUUU UUWU UU\/ UUJ {
A FE WEE NE Ak A Mo gy oo T owm T umn T o
Pah AP Foo A ATAAT MR A oy | s mue no 2ol Hx
=& We]arak g Fig. 1. 5-ary frequency shifting keying modulation.

II. 5—ary FSK PLC 2H

AHAN Ydit e Fag Agd Afdsteld A o R B LR
F A AYM EA 2e FEE] Yate] B = s e T e 2
TAME Srary I Hol 71Ys WE WS of : jz rr'”“#‘Tﬁ L i m‘ e
5t AEM Bd ERAHE AAEIG 94, guks el < W I
FSKe| /el tiate] Asinmat sith FSKe| 48-e A O
oo A e Fez b 92 2 Sy FSKe A EE

Fig. 2. S-ary FSK spectrum.
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Fig. 3. Transmitting signal over AC powerline.
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Fig. 4. The block diagram of transmitter.
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Fig. 5. The block diagram of receiver.
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Fig. 6. The structure of receiver.
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Fig. 8. Transmitter simuiation.
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Table 1. The results of experiment.
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