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Fig.1 Schematic diagram of dual-node near-source

transmission structure
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Fig.3 Schematic diagram of multi-node

transmission structure

P13 5% I 114) S 340 FEL R 25 A AN 1T 4 BT s o X415
NAE R i, Fofi A BB R 7, 5 Kk it 5 HE UK
Uity I 22 [R5 A% i A7 A < 30T g — 30T 67 3% ™ AN 3T
B ARt — YT I 2 I, LA S 05 o M
WS 5 b SR AT BRI A 8] (a<b) , 5649 A ARAE N
LR R Vi, 2o v (8] 225710 0 I 4 BH BT 28 2 Ty
b BT b AR R B 3, PR 0 FL R R Vi,
XTI 5 S AL G 25

(3)

mll7

TR

B4 STREMEHENRRE

Fig.4 Equivalent circuit of multi-node

transmission structure
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Fig.5 Schematic diagram of equivalent impedances of two port network
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straight line per unit length
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Research of gain characteristics and system implementation for
28 V low voltage DC carrier communication system
ZHU Junhui',LI Hedan®,HE Mingliang',ZHANG Xiaojing’,LIU Fei’, CHEN Qianhong'
(1. College of Automation Engineering,Nanjing University of Aeronautics and Astronautics,Nanjing 211106, China;
2. Beijing Institute of Control Engineering,Beijing 100190, China)

Abstract: The transmission characteristics and impedance characteristics at high frequency of DC channel
with communication nodes are emphatically analyzed,which indicates that the characteristics of actual physi-
cal transmission channel are key factors influencing the signal transmission gain, effective transmission dis-
tance and reliability of signal transmission. Meanwhile,the transmission gain formulas of high frequency sig-
nal under various node configurations are derived by using analytical circuit model of channel structure.
On this basis, a multi-node DC carrier communication experiment platform with a total transmission dis-
tance of 8 m is established, based on which the experiments under 1 MHz / dual-node and 2 MHz / multi-
node conditions are carried out to individually verify the correctness and effectiveness of channel transmis-
sion gain formulas obtained by analysis. In addition,the 28 V / 100 W DC power transmission and zero-BER
(Bit Error Rate) signal transmission with a bit rate of 115.2 kbit /s are realized simultaneously.
Key words:power line carrier;DC carrier communication;high frequency characteristic;impedance characteris-

tic; transmission gain
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Table Al Parameters of communication node
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Table A2 Parameters of dual-node configuration (fy,=2MHz)

iH
FLPEAE R FLPLE X
Im KPATH F2 294.5 mQ 9.5260
A9 81 C H B BT 165Q -128Q
TR AR P 74.83Q 306.95Q

AR HARZS ST 160.2mQ 2.156Q
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Table A3 Parameters of multi-node structure (fyy=1MHz)
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Fig.A7 Diagram of configuration where node
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