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Design of high-speed PLC module based on low voltage power line

LIN Jia-sen, LI Zhi, LI Qiao-feng, MA Yi-sen
(College of Electronic and Information Engineering, Sichuan University, Chengdu Sichuan 610065, China)

Abstract: Effective choice of the solution is essential to achieve a real-time, bi-directional(full-
duplex) communication of the smart grid. The Power Line Carrier(PLC) technology provides a low-cost
solution, which suits China's own national conditions. In this paper, the advantages of OFDM PLC
modulation technology are introduced. A PLC module of system model is established through the analysis
of the input impedance under the low-voltage power line channel. The high-speed PLC module based on
low-voltage Power Line is also designed according to the studies of power line channel. The results show
that the design of the PLC module has featured high receiving sensitivity and anti-noise ability.
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Table2 Test results of the transmitter and receiver
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transmitter
gain 0dB
Tek A @ Acq Complete M Pos: 0,000s Tek y @ fcq SDmpIete M Post 0.000s MaTH
+

R
.
waveform of the receiver
MAX2991(Pin45,Pin46)

waveform of the transmitter

eS|

Waltage Flattop|

Ji FETYE M
EREL 1]
CHI 2000 M 250s CHI /7 456Y CHT 5.00m M 250 CH ./ 7A0mY
B-Mai-1117.40  206681H: f-Mar—1117:3d  29.2652kHz
Tek e @ Acq Complete Pas: 250.0kHz MATH Tek i~ @ Acq Complete Pos: 250,0kHz MATH
- P + P
21E 313
FFT
158 i
the frequency spectrum of the the frequency spectrum of the
transmitter receiver
MAX2991(Pin45,Pin46)
B |
Flattop| \ Flattop|
i
|
FFTEE Hy FFTHE A
j !
CHTT0.0d8 5006z C100MS /) Flattop CHINIC 0TRSO A EOORIS S tlattop)
SMa-11 1740 271605H: Math B B V' 0.04 divs
S %3k

[1] k. (KR LB RRFWBIED]. MR /RIER T K, 2003.

[2] Q/GDW354-2009. F e AEFRIIAEMMES]. E 4 i W2 &) rp [ ] J7 AL, 2009.

[3]1 5402 . OFDMES 338 {5 HOR S5 8 5 0 FI M. b5t AR B e i il 4L, 2003,

[4] Richard Van Nee,Ramjee Prasad. OFDM for Wireless Multimedia Communications|M]. Boston:Artech House, 2000.

[ 5] Bahai A R S,Saltzberg B R. Multi-Carrier Digital Communications:Theory and Applications of OFDM[M]. 2nd ed. New
York:Springer, 2004.

[6] I WFF kR, —FaE T i &G0 (5 MOFDM A 18 B LA 5 D% A e Bk ()], 17 B 57 TR, 2007.5(1):

15-21.

B ICsE . FETARERC R P A OFDM 8 i H2 AR K H R FHWFFE[D]. 74 %274 %2 BT K%, 2010.

SRAT SRR I A AT 5 . RTR P ) A R O A R R T Y TS ()] ) R L A B4k, 2002,26(23):62-66.

waW%mmw.ﬁm%E%zﬁﬁ*ﬂ@ - G B2 F] s E T R R, 2009.

Maxim Integrated Products. MAX2990 Datasheet[Z]. 2008.

Maxim Integrated Products. MAX2991 Datasheet[Z]. 2009.

Manfred Zimmermann,Klaus Dostert. An Analysis of the Broadband Noise Scenario in Power line Networks[C]// Proceedings of

—_ —.——. o,
—

the 4th International Symposium on Power line Communications and Its Applications. Limerick,Ireland:[s.n.], 2000.

[13]  EIRGEERH B, S TR MBS 09 % v 0 208 5 5 @B 5E (], sl 5 43R, 2007(8):20-24.

EEE T

MEKR986-), F, IWARAFTHA, £ = ®1975-), FB, AT, BlEEZ, o
BRI 58 A, W58 05 ) i OF DM il % AR & R R TGRS gs . BHSML | BTG
F, 7 28 28 I i {5 .email:linjiasen007@gmail .com. RH . LMK L e, M ARG, B LB

HAE.

O—#%1986-), B, IWAREBFTHAN, i
T R e SO 0 o T [ I W K st L 2 N 2 =

ZEFTIE(1988-), B, WA HIATT N, 7880 i o8 4 N ITT N Ty

W52 77 175 OF DM ] £ AR K HL 1 2 8 e



