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Research of High data rate Power-Line Communication with Characteristics Analysis

*D.S.Kim

Abstract - Today many researches are
accomplished for power line communication. But
It is very dangerous to communicate with
devices using power line. Because power line is
an candidate to cope with the existing
communication channels.

So It is need to be measured the properties of
power line as communication channels, before
successful communication system is possible.
In this paper, we re-analysis the characteristics
of power line and suggest an implementation
technique for the high-data-rate power line
communication modem.

HT 2 Holg BAL 98 A £ 24
st AgujAE o] 28 Y
Atk olg A 71Zo A
/% dojg Bl #

248 oed BAE .
I AT A @A, A7 Aok 4

o,
©
=)
B

W Sy B 30N N 0% 0k o

W o
%
2
2L o Ao .

==

A& 7)7) %— \ o} g
8 2 B g zA} o} %
M olejet AFM g OMW Aeg 4
oF @l wolzo] 7E HAo] glo] FALoA]

3

A
Wﬂfﬁ
ho po (B O, £

d DS g Spiead Spectrum(88)7l&
9o AP 29 YA dAsdch

2.8 B

ol

2
mlo

ofo ofo Wl od  (fr°

o b,

°
il

>
—

SAR o) MA

71 HAA Baseband processor, power, g
-controller, quadrature modulator, RF&2 F4%
o}, FAlvie) A EEr e gy 2}

giotel Mrcm :, Basevand
Her=m controlis -

pfocessor >

1 21 FAR ANaY e R

. **J.W . Seo,

*D.H.Kim, and *S.C.Choi
*Korea Electronics Technology Institute, **

SungKyunKwan Univ.

2.1.1 Baseband processor

Baseband processore HIoJE|E wolr i gab
B AzE $Eo dJdg FAIREE p-controller
interface, control flag register, clock generator,
Tx PN code generator, word generator® TAH
¥ u-controller interfacex 2‘15331i-‘?“3 data,
address, RD, WR. CS, INT & Z&% Xi]o}"‘?i 7}
Az HA2HY dolEHE Ha é’:r: AgE 3t FE
ol control flag register® PLL Aoj4lxel
PLL(3:0) % gBalol4ls EXT(9:018 #4N& B
Ho|t}. clock generators= OSC1l, OSC2. RBIAS,
VCOl Az o] 60MHz clock® RA7& &
o]B, PN code generator¥ 64 MHz clock® Tx
PN clock dividerol 8t ¥5%Ho] TX PN code
generatorel 7HslAd A PN1# EPOCHL A3E 44
A "o =we s word generator® PN1#%
EPOCH1 A%7} 718lAA 441 1 datagl TxDOS %
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2.1.2 Power 38%

Power® & 34 baseband processor® controller
o AYE FFsE FEFH RFR d4ds g3t &

o2 u¥r} Baseband processor®t controller 5
& 5VE EzEW RFY #9e V93r 3VE E387
w2 power amp & Hxel YL Fristdl.

2.1.3 Quadrature modulator
Quadrature modulator®+s F&= 1¥ 2-3%
OW] 27121 TxDO(I inpit), TxD1(Q input)o}
o7 Al A =i, LO inputd& HUlRolA 2 ¥5
3101 double balanced mixersl 7}i#AA dsts IF
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2.1.4 RF®
RF®+ ZA Up-converter, PLL module,Power
amp¥2 U5A HY, EExe v 2}
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Upconverter= RF9938% Al&3928, double
balanced mixer$} output buffer amp stage® 74
Ho. £ HL dual mode BES AFse B L84
A+ single modeE FAAZILE B 39 E=2xE ¢
<3 2o,
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2% 2-5. Up-converter® 7%

PLL module® PESA} PSA 2250& At&3lgied,
2 A& PLL chipf& NSA}F LMX2325, VCOx=
PESAl PVS Alglz2& Al43l9th. Power ampw
RF2128P& A&3t9 3, o] A& 28dB gain® 33%
F&€ 7IFA¥ medium power ICe|t}. &% TDD %
2ZE 98 A Power down 7)%eo] EdrHT)
Power amp® £E2x+ &3 2o}

" Bias circuit veet
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1%y 2-6. Power ampd] +%

Direct modulation® 44152} size® Zol7] %
gite 2 baseband MNEZE IFE AXA &x A
RFE #HxAI7IE WolH, o] & fsiA £ dFdMe
RF2422% A3tk 4714 LOAEE A2 9059
32171 HEE Phase shifter® EFA7]9, A4 2
e g 2o
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2.2.1 Baseband processor

Baseband processore FA17]9 vlislR|oly p
-controller interface®} control, flag registere %
A71s 5oz AlgdEY. $44%E PN acquisition
% tracking® BZde FEo] U7l " $AR
vlal A tt4A B33t Baseband processor? A
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PHASE
CL0CK
|{GENERATOR

RECENE

«7]x DACOUTO% DACOUT1 A&

Al Receive
PLL loop filter® AXA VCO2& TE
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2.2.2 Demodulator

Demodulatore 483t [FASE 3749 FAsid
Wz gz8lete, 1 F o] AlFE NCO(Numerical
Controlled Oscillatror)elX %A ¥ complex IFAZE
9} FalAch aelxn 19} Q €845 Integrate &
Dump filterel 7}l c}. Dumpst TR Fol
Demod DSP7} E&lA Hi DSPy 2 Az%9 4434
AEL ANGTE A4 ARE NCOY =048 wAs
Y AHRE3 AE FEE RSSIHNEE 2AA7 &
AHEED. A7 AGCE2YANEE FAAI=H, o]
AzE d¥Az FHAHo FREE BARAY xI F
ggle 4139 Sdata, SCLK, Enable A1&7} Serial
interface® A <UAJ/lEled o] AsEL FxdH
9] o]5g Aojslx RSSI 439 ZFEZ:E 4dAsln
IF S48 A3s=d AHgdd.
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2.2.3 Despreader

Despreading four quadrant multiplierg!
EL4480CSE A3t} IF A5 PN2(Rx) ANZE7}
F8]A A Despreading®]l Al despreading®
ANEE IF filter® AX AGCHZo] YHEG. o] ¥
2o gz 2 1Y 2-108 2t AGCE
silicon N channel dual-gate MOSFEQ BF998%
Atgste] PR3P T. AGCAH B2+ OP AmpE Ab
43 vjE3 22 FASEY 1 &ZHo] BFI982 gate 2
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EL4450CS

N S N AX_IN
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1% 2-10. Despreader? 7%

2.2.4 RF%

RFEE LNAY mixer7t @74 W&d RF9986° =
FRED, A% GHYAA U 2Ee LNAZ ¢
g Z2Z4gv] PLL moduledMd Y= LOAZS F3)
AM IF Alzz WH@"r RFI9869] LNAE <
12dBol&€  7IAH mixers % 15.5dB9
conversion gain¥® 7}At. RF9986% o} &3k RF¥
o d=ZHHd EExE oy #ow RFI986S
differential mode® FAHo 3o} £ FZre
single modeZ Al&s}ich.
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135 o} YXIAE F=x
dolg] A4S Y8l AEE= AL Tl PN
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#AxE | B 4 3
OSCDIV | 0x01 Clocks ®F3t= #A=H
DRV Ox0A TX DAC &9
PMR 0x05 TX9 PN clocks &3
MOD %f(%%’ A% RS DQPSK
TPL_ 0,1 ! 0x14 Preamble Z©o] 4%
FCR 0x08 TX FIFOE =713}
TCTL | 0xlA | Packet ¥ CRC 2= 4%
TPNAO, 1| 0x12 PN code A A%
TPNBO,1| Ox1E PN code B 4%
RGF_0 0x03 Gold cod offset 4%

N

3.2 289 XAH =
NEE 44 £E, A4E2Z, PN code X

A
demodulator® Z718laiok sioy, A 2E ] 2A
Ao’ gre o FAA veln Utk
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RCTL | 0xBA,0x0D | Packet 2= CRC A%
DRV 0x0A TX DAC &¥

PMR | 0x10.0x0B | PN code® PN clock 8%
MOD 0x03 DQPSK® 2= A%
FCR 0x80 RX FIFO 713

PN code A AH
PN code B 2%
Gold cod offset 4%

PN clock 443t 7H-&H

RPNA 0x12
RPNB Ox1E
RGF 0x03
RN4A 0x07
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