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Fig.1 System diagram of pulsed current driven system
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Fig.2 Trigger timing control system developed
with C# for PFN
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Fig.3  Circuit schematic of pulse power supply module
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Fig.4 Flow chart of trigger timing optimization algorithm
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Fig.5 Circuit schematic of electro-optic conversion
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Fig.9 Current waveform of discharge experiment
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Control and optimization of trigger timing of
pulse power supply system based on DSP
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Abstract; In high current linear drive technology, there are requirements of triggering the power modules in pulse
power supply system according to the set timing. This paper designed a control system based on digital signal pro-
cessor (DSP) TMS320C2812. The control system can trigger the pulse power supply system under strong magnetic
environment stably and accurately with the set timing, and optimize the trigger timing to obtain a pulse current
waveform with small fluctuation in flat top stage. Firstly, an upper computer control system including the trigger tim-
ing optimization algorithm is developed. Secondly, the DSP internal timer is programmed to generate 30 pulse sig-
nals. Thirdly, a communication circuit with high reliability and low delay and a power module drive circuit are de-
signed. Finally, the control system is applied to the experiments of high current linear drive. The pulse power sup-
ply system used in the experiments consists of 30 power modules with a maximum energy storage of 270k]J. Compa-
ring the actual discharging timing and the set timing, the error of the control system triggering the power modules is
found between 10~18us, which indicates that the system can realize the reliable and accurate trigger under the in-
terference of high current and strong magnetic field. Comparing the pulse current waveform obtained by optimized
trigger timing, empirical trigger timing and synchronous triggering, it is found that the first one has largest pulse
width and minimal fluctuation. The experiment result indicates that the control system has the advantage of simpli-
fied operation, optimizing the current waveform and avoiding the risk of excessive current peak.
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