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ABSTRACT

-This dissertation demonstrates the SMPS in general.
- Analysis for ATX 200W PC SMPS circuit.

- Simulation of the circuit with power switching transistors connected in
push-pull topology and make a simulation for control circuit PWM and
constant frequency at approximately 100kHz instead of the control IC

TL494 in the circuit by using the block diagram of the control IC.
Analysis of the circuit is provided.
- verification the circuit by comparison the simulated with the actual
circuit from efficiency point of view.
Measuring the output regulation with change in the mains voltage and the

output regulation with change in the load values
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THESIS ABSTACT

Smart Power IC's for Switched Mode
Power Supplies

This thesis demonstrates design and operations of switching mode power
supplies (SMPS) in general and the (PWM) in particular.

In this thesis we demonstrate the power supplies smart power IC's, the
different topologies, the kind of control and the choice of semiconductor
used in it.

We simulate a PC SMPS circuit and explain the function of its building
blocks. Then we precede the simulation of the SMPS where we make a
model for the PWM control IC instead of the control IC TL494 in the
circuit using its block diagram and reverse engineering techniques.

Then the results of simulation are verified by measuring the output
regulation characteristics, the overall efficiency and comparing the
measurement with the simulated results. A good agreement between the

simulated results and measurements is obtained.
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Smart Power IC'S For Switched Mode
Power Supplies
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This thesis demonstrates design and operations
of switching mode power supplies (SMPS) in
general and the (PWM) in particular.

In this thesis we demonstrate the power supplies
smart power IC's, the different topologies, the
kind of control and the choice of semiconductor
used in it.

We simulate a PC SMPS circuit and explain the
function of its building blocks. Then we precede
the simulation of the SMPS where we make a
model for the PWM control IC instead of the
control IC TL494 in the circuit using its block
diagram and reverse engineering techniques.
Then the results of simulation are verified by
measuring the output regulation characteristics,
the overall efficiency and comparing the
measurement with the simulated results. A good
agreement between the simulated results and
measurements is obtained.
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General Introduction

The integration of medium power switching elements to the low
power integrated control circuit is called smart power IC's. Smart
power technology requires the marriage of power device
technology with CMOS logic and bipolar analog circuits.

Smart power technology provides the interface between the digital
control logic and the power load.

One of the important power electronic circuits is that of switched
mode power supplies.

In this work a full study of a switched mode power supply
(SMPS) is performed.

The aim of this thesis is to predesign a smart power IC for the
switched-mode power supply circuit. This has been accomplished
by choosing a standard switched-mode power supply circuit used
to power the personal computer, simulate its performance and
then measure its characteristics. In this way the elements of the
switched mode power supply have been specified and
characterized; this is the predesign. The next step is to use the
smart power IC technology to integrate the control circuit with the
switches. But this step cannot yet be implemented as no
technology while is available.

The thesis is divided into three chapters and a conclusion as

follows:



Chapter 1

This chapter begins with a general introduction to the main
concepts of switching mode power supplies, why using SMPS, the
SMPS fundamentals, the common topology used, the method of
control and the choice of semiconductors and the block diagram
for SMPS

Chapter 2

This chapter introduces the analysis and measurment of PC
SMPS. Starting from the main interface of the circuit and the half
bridge topology used in this circuit. The control IC TL494 PWM
IC, the voltage mode and the current mode control are also
introduced. The bipolar power transistor base drive circuits are
presented. the measuring results on the PC SMPS such as the line
regulation curve and the voltage regulation curve. Also, signal
waveforms are taken on some points of the circuit with emphasis

on the control IC and the switching transistors.

Chapter 3
This chapter introduces the PSpice simulation for the switched-
mode power supply circuit. The experimental results are

compared to the simulation results.

Chapter 4

Conclusions and future work are presented at the end of this

thesis.



