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Abstract

Radio-magnetotelluric (RMT) is a method for shallow near-surface geophysical exploration, but
the technical problem that the transmit power is inversely proportional to frequency restricts the
signal-to-noise ratio of ultra-shallow exploration, and in order to improve the transmit power of
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RMT transmitter, the RLC series resonant full-bridge inverter high-power transmit circuit com-
posed of resistance, inductance and capacitance is used to utilize the series resonance. In order to
improve the transmitting power of the RMT transmitter, the RLC series resonant full-bridge in-
verter high-power transmitter circuit with resistor, inductor and capacitor is used to increase the
transmitting current by using the lowest load impedance under series resonance. In this paper,
based on the principle of series resonance, the full-bridge inverter technology is implemented us-
ing power MOS devices; each state of the full-bridge circuit during the resonant cycle is analyzed,
the calculation equation of the output current is proposed, and the RCD protection circuit and the
gate drive circuit are designed. Based on the circuit simulation and verification, a transmitter
prototype is developed, which is able to achieve 10~200 kHz frequency and peak current up to 28
A through test experiments, and can meet the requirements of RMT transmitter.
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Figure 1. Comparison of near-surface exploration methods
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Figure 2. Block diagram of the structure
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Figure 3. Main circuit of load series resonant inverter
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Figure 4. Equivalent diagram of full bridge circuit
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Figure 5. Drive voltage and load voltage waveforms
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Figure 6. Graph of the modulus variation of total impedance and electric current with frequency
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Figure 7. Transmitter equivalent circuit diagram
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Figure 8. Reactance frequency variation graph
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Figure 9. Operating state of full-bridge resonant inverter
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Figure 10. Excitation resonant equivalent circuit and phase relationship diagram
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Figure 11. RCD discharge blocking type absorption circuit
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Figure 12. Ideal (top) and actual (bottom) drive waveforms

B 12. BRAE(E)FSERR(T)BR BN E

Figure 13. Equivalent circuit diagram of drive side

13. IXEim R B A

SRENIAE LB W 13 FroRs, R, AMMRIRSIHLEE, L J9 PCB B HUE, C, v MOS R 45 i
A, AR R R R E AT 1S
v, + VRg + VCgS =V e (10)

BRI RN 1, WA

Id — aQCgs _ Cgs [aVCgs (t)j

11
ot ot (h

DOI: 10.12677/ag.2023.134036 373 HOBRBL 2RI


https://doi.org/10.12677/ag.2023.134036

PSS

_ 4,
H—Lw 12)
HI AT AR 21T C,, B IRED LS o) Tr
OV, (¢ oV, (¢
LC, (S%OJ +C,, (%%UJ R, 4V () =V =0 (13)
AT AN IR TR, MR 4 A e mT LA B AR e o 2
G: V:irive (14)
) 1 RS
LC S| S°+ +£
@[ LC,, L]
, w R, |C - 1
AR R f=—= =& ERMANE: o= ;
2\ L LC

g5

c o T e s e
%gdw,w&<z7§%ﬁm5%§,Mﬂnn%&%#ii?%%mﬁ%,ﬁ%&MKm%ﬁ

ﬂm,am@%&mmﬁ@ﬂﬁim%ﬁmﬁwﬁﬁmﬁmﬁﬁﬁ,w&zzﬁgoﬁﬂﬁ%WWW%
B 1 e O G SORENE I 1 T, 4 HER LTI 60 B 75 60 096 50 = R C, MEAT 552,

K b TR N T S A ) 4y 2 — i, MOSFET JT5¢ S 458 AT T2 K ks Bk #in) #,
[l 24 MOSFET /Nl ) 7, 85 5 R, SR AR .
LR TR R, HOHUEAE LR VS 2, FFARI SR DL € -
2 1% cp <L Towmin (15)
L~ F 40 C,
LA, 7E MOSFET SKWPIRZSES, T GRAEM RSS2 p ) R Dot i, T BLFE R, EIFIR— MR
W WS, A DR W R (R SR A — MR PE BT (i 2 MOS 48 A sl i, 8 T By 1k S i, 22

T2 AN R,
3. (AREXE
3.1. FE

AR _F 3 e BT R 1 AR AR AR A [l B 0 A 45 2R, 33 NI Multisim 14.2 BAFEAT 7 3, EHIER N
FNRATE 3 o s, DISERIERTE. (TRSHWT & 1 s, TRERME 14 Fios.
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Figure 14. Waveforms of different frequencies
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Figure 15. Inverter bridge output voltage and current phase
relationship
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Figure 16. Measured waveform diagram
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