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Abstract

The apparatus of switching power supply is constructed from such electro and electronic parts as transformer,
capacitor and semiconductor device. As for the transformer, it can be reduced in size and weight by increasing the
operating frequency, however, the junction temperature of semiconductor device rises by the switching power loss that
depends on the operating frequency, which makes the characteristics unstable and the failure rate increase. Many
kinds of “Zero Voltage Switching” (ZVS) circuit topology are proposed to reduce the switching power loss.

We made a prototype of low power DC/DC converter which applied the new ZVS circuit called “Tesla converter”
and also made by ourselves the unique and important magnetic parts of Tesla converter which integrated the input and
output DC reactors and transformer in one magnetic core. In this paper, the operation-analysis and measured
characteristics are reported. There are six operating modes in main circuit operation and each mode is analyzed
precisely. Only one FPGA (Field Programmable Gate Array) board with 10 bits A/D converter can generate all the
control pulses required to drive the switching power supply. Three MOSFETs are used for the semiconductor
switches and ZVS is realized in circuit operation for main and auxiliary switches Q1 and Q2, respectively. However,
auxiliary switch Q3 is used to trigger the ZVS action and is also operated as synchronous rectifier. The switching
and clock frequencies are 100kHz and 33MHz, respectively. According to our test results, the prototype shows the
constant output voltage characteristics of 10 Volts by varying the duty factor from 40 to 50% automatically when the
output load current is changed from 0.1 to 4.2 Amperes.

Contents of the paper are;

Section 2 is main circuit and outline of Tesla converter, Section 3 is switching power loss, Section 4 is magnetic core,
Section 5 is generation of control pulses by FPGA, Section 6 is gate amplifier and Section 7 is test results.



