ABSTRACT

The objective of the work presented in this report is to develop an improved ZVS–PWM, active clamp/reset forward converter. Then proved active clamp forward uses one extra clamping diode and a resonant capacitor, the additional clamping diode limits the voltage stress on the rectifier diode. Soft switching is obtained for active and passive switches. Based in the proposed topology, a prototype is designed and simulated using MATLAB. All waveforms are in agreement with the theoretical waveforms. Only pole voltage is observed to have some ringing. The ZVS-PWM, active clamp/reset power converter rated 30 watt, 280 KHZ achieves efficiency close to 90%.

A new approach to investigate the sub harmonic oscillation in current program, ZVS-PWM, active clamp converter is presented. The proposed approach correctly predicts the stability or otherwise of the current programmed active clamp converters. It is observed that the family of active clamp converters also exhibits sub harmonics oscillations for D>0.5. It is also established that the artificial ramp compensation, active clamp converters cannot be stabilized for all duty cycle with any amount of compensation. 

The contributions made in this report are:

1) An improved ZVS-PWM, active clamp/reset forward converter is obtained. Idealized analysis and design constants for the host converters are discussed.

2) A new approach to investigate the steady state stability of current programmed, active clamp converter is obtained.

The report started with Chapter 1. The operation and idealized analysis of the ZVS-PWM active clamp/reset forward converter is presented. Parameters affecting the soft switching (ZVS) are highlighted. A computer-spread sheet is organized to design the converter. A new approach to determine the steady state stability of the current programmed active clamp dc-dc converter is presented. Prototype converters are fabricated to validate the design methodology. This report is organized as follows:

Chapter 2 of this report gives an introduction to high switching frequency and soft switching techniques. Some of the soft switching topologies are reviewed. Merits and demerits of different topologies are discussed. The problems associated with the existing active clamp/reset forward converter are highlighted, and their remedies are presented.

In chapter 3 complete steady state analysis of the proposed converter is discussed. Parameters effecting the soft switching are discussed. Design constraints are also explained. With these constraints a computer spread sheet is organized to design the converter.

In chapter 4 steady state stability of current mode control of ZVS – PWM, active clamp DC – DC converter is presented. A new approach is proposed to correctly predict the region of instability of CMC ZVS – PWM, active clamp converters. Simulation results and experimental verifications are presented in this chapter.
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