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With the low cost, high resolution, good traffic and other characteristics, Helicopter Transient ElectroMagnetic (HTEM) system has 

gradually become a hot topic of Airborne ElectroMagnetic (AEM) survey. The multi-pulse large magnetic moment transmitting is one of its 

key technologies. However, a few topologies have been reported in the literature. The high-power multi-pulse current source circuit suitable 

for HTEM transmitter system is presented in this paper. 

The proposed multi-pulse current source circuit topology 

shown in Fig. 1 and it is made up of three parts: capacitor 

charging circuit, storage Capacitors Claod, and multi-pulse 

generation circuit. The circuit payload is the transmitting coil, 

which can be represented by inductance Lant and DC resistance 

Rant.   
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Fig. 1. Transmitter circuit topology 
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(a) Simplified topology   (b) Main waveform  

Fig. 2.  Multi-pulse current generation circuit and waveform 

Fig. 3.  Output waveform of multi-pulse  

current and voltage 
Fig. 4.  Zoom-in view of the small pulse 

(1) The topology is valid for an HTEM transmitting coil, and this design reduces transmitter complexity by generating the primary and secondary 

pulse in one set circuit; 

(2) Based on the CP control strategy, the charging circuit provides a rapid and efficient capacitor energy supplement, and the adjustment factor 

(duty cycle) of the charging circuit allows functional expansion. 

Mode 1(t0<t<t1)  && Mode 2(t1<t<t2) 

Cload and Lant are connected into a loop to produce resonance. 

Positive polarity half sine current output is completed when the 

output current is reduced to zero at time t2, 

Mode 3(t2<t<t3) 

Start the charging circuit(S0 open), Ucharge charges Cload. 

Mode 4 (t3<t<t4) 

The trapezoidal pulse is completed during this mode. 

Mode 5(t4<t<t5) 

Ucharge continues to charge Cload, which is consistent with the 

mode 3 

Experimental waveforms of the multi-pulse current iT, voltage uT, and the capacitor voltage uC are shown in Fig. 3. The prototype circuit 

stably produced multi-pulse current for the inductive transmitting coil. The zoom-in view of the region detailing the trapezoidal pulse is illustrated 

in Fig. 4.  

Item Value 

Uin 540 V 

ITmax 500 A 

fbase 25 Hz 

D 0.4 

Rant 0.2 W 

Lant 2.0 mH 

Table 1 System simulation I/O parameters 
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