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Design of a Digital Centrol IC of a Current Source Based

an a Three-Phase Controlled Rectifier
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Abstract

OCnar the last sevaral years, there have been extensive apphcations
of the: (hree-phase controlied rectifier, such as the DT mator drives,
thir illumination confrols, the charger of the battery, the DC supply-
ing device and the sdjuster before the AC motor driver, etc. Basides,
there have also bean extensive applicabions of the high power and
big current in industry process control, sech as system of alectroly-
s and electne welding, elc. In the above-mentioned applications,
ihe main requirement produces the DG cument saurce thal can be
adjusted and conlmolled in the specified range. In this wark we
design a digital control 1IC which is intended for contralling thyristors
1o produce @ constant currenl Source via a three-phase controfied
rectifier. The architecture of the contral IC consists of three major
parts: a threa-phase controlled triggering circui, an invarse cosng
look-up table, and & proportional-miegral currant controlar, All the
threg pais have been designed using VHDL Enguage and
intagrated as a control IP {intellectual property). The simulaton
model for a constant curent source based on a three-phase
controled rectifier has also been constructed by using Simulink,
MaodalSim, and PSIM cosimulation tool. Further, a multiple-sampling
and average scheme for the curment feedback has been adopted Lo
reduce the current ripple effect. The designed contral IC circuit has
bean implamentad on an Allera Flex 108 FPGA logic dawvice.
Simulation and expenmental resull reveal this contred I1C recenves
steady dynamic response in changing curngnd referance command
and load variatan.





