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ABSTRACT

In this paper, the modem based on EIA-709.2-A PL of powerline communication techniques which are
considered to be important technologies for in-home control network systems was implemented via VHDL. In
order to have the robust properties against existing noises over powerline channels, the information data using
eight symbols was transmitted by transmitter and the receiver is composed of matched filter, averager, decision
and detection parts in order to detect the right data from the received signals. The implemented PLC

transceiver was downloaded into Altera’s EP1S25C672 FPGA and the operation was verified successfully.

I.ME T e F VENEE s A Ald E A

r 7les 7HE AAE YA Ands 7)ol

T F vESA et dsE Al 2 A TEElol 2 AgAe] B & Zolrk tAE M
B GG Aulne) g awake] S 54538 & AL Fshe 7HAlES R Ak
7hetaL glew, o Axk Arsid rhdriz)e] At A" 7P 71Ee] Ve aEE $13 Hde] &
olghs A 8l gl I es wd A AAska gler Al TleEe AHA &
& BN W AFTEe] A= Sk b 41, Home PNA, o|t]dl 5, 741 7]E2+= WLAN,
0 Teflol] A BAl T glo] tloksl 77|12 WPAN, IrDA, Bluetooth, Zigbee, UWB 5] &3}l
HEAT AEsle] agHola Asds Bakd et A BAle AHAE AR ] |

* SKtelesys %174~ (dhwoo@sktelesys.com), ** HABstal 7|gets}, #*+ QJHh H#}-2-33} (byun @incheon.ac kr)
= F D KICS2006-07-304, AUzl 120061 79 119, FHEF =A<z} 1200749 39 21

325

www.dbpia.co.kr



221313 =] °07-4 Vol. 32 No. 4

o At Ao A glo] 7717 2 AH3t A
Hl2~ REE0] vES ISt gold b ohue}
Aule]#] el foluck el F7b e
FHew <l 7 AAYES vl s ¥ vES
Fef glo] A3t EFRAleR ks W gl
=5 715 Aol U@ F == A 7o)
Aaka At e ole@ F14d B o
2ol YA A Bl fF e A% B4 2
AR A Al Al B4 Be dAe T
oo AU F4l 7led & vlE=e] FA
o Ape] A g

B R Alolg AAl
shuAl s Edow Agshd
“2%= 79 712]e] BPSK(binary shift keymg) 1Y)
I} CSK(code shift keying) H]—/&lo] ZAgk} csk B
£ ool shd 4 71 shol vlags
rolch. ol wLe: A1 Al
& B4 BAE Fusp) Sl )
o] AR dolelE AE dolee] %
& dejsle] AuE FAlshe wAlo|rl
°] BPSK HWMAell4] HEEa} Fulpm Alg-
= 115kHz9Jr 132kHz = AZA A ol|x] LAsh=
S FeAoR 393y YA AR ukes}
41—r°1ﬂ‘r“] a3 o Alele] BPsK WA &
132kHz &S FuleE AMSle 2Y A2
EIA-7099] 357318} 718- VHDL(very high-speed integrated
circuits hardware description language)=- TEsieich
WISl 2] 7 73 9l FPGAC] th-E=sio]
T2 ASsledvh w3k vy Aeld ElA-709.2-A
PL el vjs}e] AdwalAl gk

il 115&7‘&
A

>
o

-

|
%,

A orlo 2 4
[
N
s

(o
¢

g

=)

= IS

r
1-n

:

)y 12 ~
ity

[e]

(AN

N
>
X
X

0{':11-1
orrm?.
A
U o

N::Ei

I. EIA-709.2-A PL 74

EIA-7092-AY 58] Al digt FH202A,
MAC AlZ3te] lEjdeo]~ A7l Fx 55 E3hs}
32 giek o] A ARgE AHA A2
ke g7 13} s
A7 FxE A FARNA B 93 =g
18- odd3} djo]e] o] 18]31 EOF(end-of-frame)

o2 FA o] gt} BIT SYNCE “1079] 24H]|ER

X oo
PN

Oni

BIT 'WORD
SYNC SYNC

L2HDR+NPDU+CRC | EOP | EOP

L R R AN I

2]
Fig. 1 Powerline Packet Structure
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Table 1 EIA-709.2-A Packet

Item Parameter Remark

Carrier

131.579 kHz
frequency
Encoded bit rate 5.4 kbps
Message data

40 bytes
payload
Bit Encoding .

8/11 bits
rate

0.727
L2HDR 8 bits
NPDU 320 bits
CRC 16 bits
Packet data .

473 total bits
payload

. (101010101010101
Bit sync 24
010101010)

Word sync 11 (11001111011)
Data payload 473
EOP 11 (11100110011)
EOP 11 (11100110011)
MAC layer packet || 530 bits
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Fig. 3 EIA-709.2-A PHY Block Diagram
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Table 2 Symbols Pattern
AE AE 913
000 - -S2
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010 - SO
011 N S1
100 - -S1
101 - -S0
110 - S3
111 - S2
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Fig. 4 Transmitter Simulation Result((a)Information Data,
(b)Transmitted Signal)
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Fig. 5 Receiver Simulation Result ((a)received signal,
(b)matched filter output signal, (c)filter output signal,
(d)average value, (e)detection signal)
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Fig. 6 The Measurement Result of Transmitted Signal
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Fig. 7 The Measurement Result of Received Signal
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Fig. 8 The Transmitted Signal and Detection Signal
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