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Fig.1 System of arc-suppression

coil with magnetic bias
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Fig.2 Main structure of the digital excitation system
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Fig.3 Synch circuit of phase A
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Fig.4 Trigger pulse amplification
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Fig.5 Flowchart of DSP

main program
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Fig.6 Flowchart of ADC interruption program
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Digital excitation regulator based on DSP and FPGA for arc-suppression coil
SHAO Guo-Jun,CAI Xu
(Shanghai Jiaotong University , Shanghai 200030, China)
Abstract. DSP (Digital Signal Processor) TMS320LF 2407 and FPGA (Field Programmable Gate Array)
EP1C6 are used to design a digital Pl (Proportional-Integral) regulator. The DSP realizes functions of

sampling , PI regulation , communication and so on to digitally control the excitation current of arc

-suppression coil with magnetic bias. The FPGA realizes functions of trigger pulse generation and

trigger protection. Linear functions of the Pl regulator output and the trigger angle simplify the

control program and make the excitation current follow the set current quickly. The system hardware

and software are introduced. Synchronization,phase shift,pulse generation and pulse amplification are
involved in the thyristor trigger system. DSP and FPGA modules are developed with C and VHDL

languages respectively. Flowcharts of the main program and the sampling interruption program are

provided. The experiment shows that the dynamic response of excitation current is less than 5ms,

meeting requirements of arc-suppression coil with magnetic bias.

Key words: arc-suppression coil with magnetic bias; excitation current; PI regulator; DSP; FPGA



