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Study on Pulse Transmitting Circuit of Multi-excitation Sources Based on HTEM System
LIANG Biao,ZHANG Yiming,ZHANG Dong, LI Gen, WANG Xuhong

(Department of Informatics , Beijing University of Technology , Beijing 100124, China )

Abstract: With the increasing demand for geological exploration in complicated terrain in China, the
development of helicopter transient electromagnetic system (HTEM) has been paid more and more attention. A pulse
current transmitting circuit with multi-excitation sources was proposed to meet the demand of transmitting signals of
HTEM system. The operation principle and circuit modes of the circuit were analyzed in detail, and the detailed
circuit simulation parameters and simulation results were given. A set of principle prototype was developed, and the
peak emission current of the prototype was 800 A, the maximum emission magnetic moment was more than 1.2
million A-m’, and the maximum peak current of the trapezoidal wave was 70 A. The multi-excitation source pulse
transmitting circuit proposed can effectively improve the detecting ability of helicopter transient electromagnetic
system to deep and shallow resources,which has a certain reference significance for the design of helicopter transient
electromagnetic transmitter.
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Fig.1  Principle of HTEM detection
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Fig.2 Timing diagram of emission current waveforms
VRN EE 7 , 4 v 0 o DA 4 00 43 %%
2 LR BRI A A 38 TAE R 3R

BAES 5T

AR SCHRE I 22 B IR K i S R B AL
AR L I R T R B AN L AR 3 TR . BILER
FHL i FH DC/DC TH R HEL [ FIR P 25 70 H L 44
B 5 2k P L 5% A 22 3800l TR bk e & Bt LB R 43
FE, 6 ARG I 25 50 80 m, 3 5f L A SR EA T RE 1
5% o BT E AL 0 BR A LR R 1
TR, T B BRI A RS AT RN BT L
JeiE T DC/DC T R L B AT 85 22 LL T, 987N
LI, ATATIR/N F AR A R AR R 7, 1
P FHL25 70 FL FEL IS Ry AT R SR PW ML 7
AP At i 2 R i PR 2 170 7 P BE RN SR L
], AR SRR H I bk v & S B R AR

Ny

Q,// JpJc. Q. ]plc,
AT AT | o e e
b i a1 C g p.B JFe
OlES e SIS
= E‘E’ e Coe==
DC28 V] RE Do e D, | %,Q
ﬂ: ot < €6
o/ Jplc, o/ IPlC, o ~ ﬁ_l__tJ R Y
ASH 4g T o QT Q.
| R | Lot oo 5 5 4 3 |

K3 i bk 4 S v

Fig.3 Multi-excitation source pulse transmitting circuit
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Fig.4  Circuit operating mode 1
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Fig.5 Circuit operating mode 2
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Fig.7 Circuit operating mode 4
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Fig.8 Circuit operating mode 5
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Fig.9 Emission current simulation diagram
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Fig.11  Principle prototype circuit
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