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Learning the Principle of Single-Phase Controlled Rectifier via

Simulink Linked with ModelSim and Experimental Verifications
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Department of Electrical Engineering, Minghsin University of Science and Technology

Abstract

Learning the principle of phase-controlled rectifier is one important aspect in the courses of power
electronics and electrical motor control. In this paper, the application of Simulink linked with ModelSim is
developed for simulation and learning the phase-control rectifier technique. The single-phase controlled rectifier
simulation model for analog and digital control has been constructed, respectively. For experimental
verifications, the phase-controlled rectifier circuits based on analog operational amplifiers and an Altera Flex
8282 FPGA programmable digital logic device have also been designed, respectively. Students can then use the
simulation model together with the experimental results to learn the driving principle of the phase-controlled
rectifier more easily.
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entity phase_ctrl_Sis _ Vramp2_cht <= "00000000";
port( clk,Vsync_in:in std_logic; if Vrampl_cnt < 255 then
alpha:in std_logic_vector(7 downto 0); Vrampl _cnt<=Vrampl cnt+'1"
Vel12 out,Ve34 outout std_logic); eISée }/ramp’l cnt <="00000000";
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