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A Study on Broadband Inductive Coupler using
Impregnated Nanocrystalline Ribbon

*
ok

1@, F S, & 4
Hyun-Sik Kim", Woo—Jin Ju’, Kyung-Rak Sohn

Abstract

Ferrite cores are used as a soft magnetic material in the fabrication of couplers for inductive powerline
communication (PLC). However, it is difficult to adjust the size freely according to the power-line and power-grid
environment. In this paper, we report that a nano-crystalline alloy with higher permeability than ferrite can be used
as an inductive coupler for non—contact PLC. Since nano-crystalline are produced in the form of a thin ribbon, the
size of the coupler can be freely controlled by the number of ribbons wound on the toroidal core. It was fabricated
with induction type coupler and showed to be suitable for non-contact power line communication. Experimental
results show that the communication bandwidth is 45 Mbps for 100 m and 8 Mbps for 200 m under the current
fluctuation of less than 100 A, and the reception ratio is 100%.
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Table 1. Type of sample magnetic cores.
E 1 4B R R

Dimension
Sample | Material Main composition (mm3)
(IDxODx>H)

A Metal Fe, Si, B, Nb, Cu 41x61x20

B Metal Fe, B, Zr, Ag 39x63x20

C Ferrite Fe03, NiO, ZnO 40x61x13

D Ferrite CuO, Fey0O3, NiO, ZnO 25x51x58

EAge 29d A4 N3 A4 F S 2

8 2 (Lopeasured) & 018340 2 (DETH Al 2kt
oH8l Fael e QY 2~ 32 HPAFY] 4294A

A A BAY|E o]&3e] 1 kHz~100 MHz2]
Fubd= WMol A =A 3}
[, s
N 7>< a9
H o Ae N2 'measured (1)

7NN py=4rx10" " (H/m), AE EZold 3
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Table 2. PLC performance according to current change and

distance.
# 2 MR SAMAHZM mE HHMSA HMs
. Current Bandwidth | Accuracy ping time
Distance | (4 (Mbps) (%) (ms)
0 45.2 100 4
100 m 50 452 100 4
100 45.8 100 4
0 8.1 100 21
200 m 50 8.1 100 16
100 8.1 100 10
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