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In this paper, it is reported that the experimental test results of static and transient DC output
characteristics of the soft switching DC/DC boost converter, of which main circuit was reported on
the reference [3].  The prototype-converter has such ratings as DC input voltage of 100 Volts, DC
output voltage of 200 Volts, output current of 2 Amperes and efficiency of 95.2%. The generated
high frequency LC resonant current-pulse makes both the main device of MOSFET in the “ZVS”
and the auxiliary device of IGBT in the “ZCS” operations, which contributes to improve the effi-
ciency

On the other hand, the control circuit is newly developed and all digital one. Both the op-
eration of PI control and generation of PWM pulse in this controller are implemented by only one
FPGA, in which sixteen sets of 18 by 18 bits multipliers are embedded. = The conversion-time of
A/D and operation-time of PI control are so fast that they are implemented during the reset proc-
ess of the boost reactor, which causes the good response for the transient characteristics.

The output pulses from FPGA are applied to the photo-couplers which have the functions of
photo-insulation and gate amplifier. It means that the photo-couplers are used to drive MOS-
FET and IGBT directly at the switching frequency of 100 kHz.

Authors also discussed how to improve the characteristics and efficiency from the points of both
component-parts of main circuit and cording techniques of FPGA.

Keywords: boost converter; soft switching; ZVS; ZCS; digital control; PI control; PWM pulse;
multiplier; FPGA; MOSFET; IGBT; photo-coupler.



