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Abstract
A method of modelling DC-DC converters has been developed using SIMULINK. For flyback

quasi-resonant converter (QRC), the equations for the state variables and the active and passive
switches have been derived and a corresponding SIMULINK model has been constructed.
Sub-models for the different parts of the controller have also been constructed, and the
complete system has been simulated. This modelling technique requires less memory and CPU

time than SPICE.

1- Introduction

In many industrial applications, there is an increasing demand to reduce the size and weight of
power supply circuits and to improve their efficiency. With advances in semiconductor devices
(such as BJT, MOSFET, GTO, IGBT and MCT) and the arrival of new DC-DC converter
topologies, it is now possible to increase the switching frequency of resonant converters,
quasi-resonant converters (QRCs) and multi-resonant converters to the MHz range. By
increasing the switching frequency, the size of inductors and capacitors in resonant switched
mode power supplies (SMPS) will be reduced considerably and consequently the size and
weight of these power supplies will also be reduced.

The analysis, design and practical implementation of such circuits without computer simulation
is extremely laborious, time-consuming and expensive. Thus computer simulation plays an
important role in the design and analysis of such circuits.

Traditionally various types of SPICE have been used to predict the operation of such circuits.
Although SPICE can analyse converter circuits, it is less well suited to the design and analysis
of controllers, which SIMULINK can handle with ease. In addition, to establish the transient
response of a DC-DC converter, it is necessary to carry out long term simulation. It is well
known that SPICE is very slow and is not practical for this purpose.

In this paper, step-by-step modelling of a QRC and its control circuit has been carried out and
the performance evaluated from the SIMULINK simulation. The converter and the controller
are first represented by a set of mathematical equations; the derived equations are fed to
SIMULINK; and the complete system is then simulated. This technique is expected to facilitate
the design, practical implementation and testing of all types of DC-DC converters.

2- What is Simulink?

SIMULINK is a computer program developed by Math Works [1] for the analysis of dynamic
systems . There are two important steps in running SIMULINK: model definition and model
analysis. In the definition phase a graphical editor is used to set-up hierarchical block diagram
models of control systems. Blocks can be selected form the SIMULINK library and blocks
can be nested within other blocks. Then the blocks can be wired together to establish the model






























