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Fig. 1. Schematic diagram and the snapshot of 1-1 type (a) of and 2-1 type (b) of magnetoelectric antenna; (c), (d) the direct mag-

netoelectric coefficient aye and the converse counterpart apm as a function of driving frequency for 1-1 type (c) of and 2-1 type

(d) of magnetoelectric antenna. The driven magnetic field for direct magnetoelectric coefficient measurement and the driven voltage

for converse magnetoelectric coefficient measurement is 50 nT and 0.7 V, respectively.
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Fig. 2. Impedance characteristics of 1-1 type (a), (c) of and 2-1 type (b), (d) of magnetoelectric antenna under different driven

conditions: (a), (b) Different driven voltages with constant bias fields; (c), (d) different bias fields with constant driven voltage.

T PR AL R £k Y S R0 2 240 F i MIBVD A 2 4
E 3 i, 2 L, Cn, R 505 A HEHE ALK 28
A AR IR L SRS A AN AL B, = ML 1 Bl
B Cofll Ro el R S A S S, Ry
PR RRARFE. TR 3 R, [N S

BRI (1, = o ). AERESL BB

SEPR AR, DA % 37 B 40 2 b 4 U 1 Uk
W, BRI TAERIR fa.

R,
R,
1 it
RD C()
B3 g H LA K 26 Y S50 H % MBVD A5
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Fig. 4. Measured and the fitted impedance curves for 1-1 type (a), (c) of and the 2-1 type (b), (d) of magnetoelectric antenna. Three
kinds of resonance frequencies fm, fs, fr are marked on panel (c) and (d).
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Fig. 5. Three kinds of resonance frequencies fum, fs, fr for 1-1 type (a), (c) of and 2-1 type (b), (d) of magnetoelectric antenna as a
function of the driven voltage (a), (b) and the applied bias field (c), (d).
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Fig. 6. Induced current in the pick-up coil as a function of the driving frequency under different driving voltages for 1-1 type (a) of

and 2-1 type (b) of magnetoelectric antenna; three kinds of resonance frequencies ( fm, fs, fr) and the working frequency fq as a

function of the driving voltages for 1-1 type (c) of and 2-1 type (d) of magnetoelectric antenna; the resistance component and the

phase angle of 1-1 type (e) of and 2-1 type (f) of magnetoelectric antenna under different driving voltage.
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Impedance characteristics of magnetoelectric antennas
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Abstract

Mechanical antenna, a novel scheme for realizing very low frequency (VLF) and portable transmitters, has
been investigated recently. In this work, the impedance characteristics of 1-1 type of and 2-1 type of
magnetoelectric (ME) mechanical antennas are systematically studied and compared with each other. Based on
the measured frequency-impedance curves and the corresponding modified Butterworth-van Dyke (MBVD)
model, three characteristic frequency points, i.e. the minimum impedance frequency fn, the series resonance
frequency fs, and the resonance frequency f; are obtained and discussed. On this basis, the influence of driving
voltage, bias magnetic field, and the quality factor (@ value) on ME antenna impedance characteristics are
experimentally explored. Finally, the reactance components of both 1-1 type of and 2-1 type of ME antenna are
collected by referring to the actual working frequency fy4. Experimental results prove that the resonant ME
antennas are basically pure resistive vibrators, while an ME antenna with high @ value normally fails to
support high driving field because of the low resistance (< 100 ) and the strong nonlinearity. Thus, the field
radiation capability in 2-1 type of ME antenna is higher than that in 1-1 typed one. This work provides the
ideas for choosing @ value and further optimizing a magnetoelectric antenna based on the understanding of its

impedance characteristics.

Keywords: mechanical antenna, magnetoelectric coupling, impedance characteristic, mechanical quality

factor, modified Butterworth-van Dyke model
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