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ABSTRACT

Electronics circuit required DC power supply to operate.h The most commonly
used circuit to convert AC voltage to DC voltage is the rectifier circuit. There are
two types of rectifier such as the half-wave rectifier and full-wave rectifier. The
difference between full wave and half wave rectification is that a full-wave rectifier
allows unidirectional current to the load during the entire input cycle and the half-
wave rectifier allows this only during one-half of cycle. A full-wave rectifier
produces ripple voltage during both positive and negative input cycle. The bridge
rectifier 1s available in special packages containing the four diode required. Bridge
rectifiers are rated by their maximum current and maximum reverse voltage. Output
rectifier circuit is a pulsed dc voltage. To get more output dc voltage linear filter
required. Circuit filter is needed to reduce or remove all voltage ripple. Filter circuit
s commonly used filters using capacitors and resistors. Good power supply must
have a voltage regulator, which is a function of the voltage regulator to generate a
stable dc voltage despite changes in output load or input voltage. Without a voltage
regulator, the output voltage will change when the input supply or the load resistance

changes.
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ABSTRAK

Kebanyakan litar elekironik memerlukan DC bekalan kqasa untuk beroperasi.
Litar yang paling biasa digunakan untuk menukar voltan AC" ke DC voltan litar
penerus. Terdapat dua jenis penerus seperti penerus setengah gelombang dan penerus
penuh gelombang. Perbezaan antara gelombang penuh dan separuh pembetulan
gelombang ialah satu penerus penuh gelombang membolehkan arus satu arah kepada
beban semasa kitaran input keseluruhan dan penefus sétengah gelombang
membolehkan ini dalam hanya setengah daripada kitaran. A penerus penuh
gelombang menghasiikan voltan riak semasa kitaran input positif dan negatif.
Penerus jambatan boleh didapati dalam pakej khas yang mengandungi empat diod
diperlukan. Penerus jambatan undian oleh maksimum voltan terbalik semasa dan
maksimum. Keluaran Iitar penerus adalah voltan de . Untuk mendapatkan voltan dc
keluaran yang lebih linar, penapis diperfukan. Litar penapis diperlukan untuk
mengurangkan atau membuang semua voltan nak. Litar penapis vang biasa
digunakan ialah penapis menggunakan kapasitor dan resistor. Bekalan kuasa yang
baik mesti mempunyai pengatur voltan, dimana fungsi pengatur voltan ini adalah
untuk menghasilkan voltan dc yang stabil walaupun berlaku perubahan beban
keluaran atau voltan masukan. Tanpa pengatur voltan, keluaran voltan akan berubah

apabila bekalan masukan atau rintangan beban berubah.
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CHAPTER1

INTRODUCTION

1.1  Background History

A power supply is an electronic device that supplies electric energy to an
electrical load. The primary function of a power supply is to convert one form of
electrical energy to another and, as a result, power supplies are sometimes referred
to as electric power converters. We were doing power supply trainer project is {o
help students in their learning system. It helps student easy to understand power
supply topic. Power supply have five block diagram which is transformer, rectifier,
filter, voltage regulator and voltage divider. Each block will display a different
waveform. They also will display a different wave according to value that we will
use. If we use power supply trainer, it will be easy to understand and get the right
waveform. It save our time. We also can separate each block to get a better
explaination and beside, power supply tainer can supply hjgh volt than battery while
it use small cost. A fixed power supply, we cannot change the value but with power

supply tainer, we change the value according to test or lab we were doing.
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1.2. Problem Statement
a) Fixed power supply cannot be change their input value. By doing power
supply trainer, we.can change their input value according to test or lab
that we were doing.
b} When student are using power supply that have been prepared by
polytechnic, student normally cannot understand the correct operational
of power supply. So by doing this trainer we will design it for student to

understand more better.

1.3. Objective of Project

a) This project was produce as a teaching aid for students.

- b) To facilitate the users and minimize cost and also reduce time. There are
some objective to be achieved by us after our project which ic DC Power
Supply is conducted trainer.

¢) Student were able to understand the operational of power supply.
d) Té help student able to understand the function of each part or block that

power supply have.
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1.4. Scope and Limitation of project

a) This project are specially used in semester 1 until 3 in electric course.
Therefore, this trainer would be the best medium for the students to learn
about many basic of power supply before the lab session.

b) In this project, we used halfwave and bridge for rectifier session. In
halfwave rectifier, we used one diode while for fullwave rectifier, we used
solid bridge.

c) Range of the output were 5Sv, 9v, and 12v. This is because the input was
12v.

d) This trainer can be used by semester 3 students.

1.5. Circait Section

The circuit designed are divided into two parts. There are inputs part and
outputs part. At the inputs part, the toggle switches will be used as control the

input, while output part are from combination of oscilloscope and multimeter.
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1.6. Hardware section

1.6.1. This project will use following main hardware :

o Switch

e LED

o Resistor

° Diode

® Transformer

° Capasitor

° IC

o Terminal block
o Variable resistor

1.7. Project Overview

Power supply is a basic electronic equipment that we always used. In
education, we need to know how it operate and what the output that we will get.
So, we build power supply trainer to make other people easy to understand how it
operating. Power supply have five block diagram. Each diagram will show a
different waveform. So, wﬂ;h this power supply trainer, we can see its waveform
in only one equipment. We do not need to install the component one by one on
bread board and then test the circuit. With this trainer we can test all the block

diagram in one go. We just need to on and off the switch.
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1.8. Structure Report

The project report is done basically to document the concept, activities and
outcome of the project that is relevent to the project progresg. The report consists
of six main chapters. Chapter one gives the introduction and overview of the
project. It is discuss about the objectives, scopes of project and also the problem

statement.”

Chapter two will cover the literature review that consists of the background of
the project. It also describe about overview of Power Supply Trainer and
introduction to the electronic components that have been used in this project. In

this chapter, we will describe more on the components specification.

The next chapter is chapter three we will cover the project methodology
where the simulation parts are discussed. In this chapter, the simulation method

and the simulation needs.

In chapter four, the design and the implementation of the simulation of the
project will be cover. In this chapter, the simulation project will be shown to

describe the project.

Chapter five is covering the simulation results of the whole project. The result
is based on the troubleshooting session that held two week before the

presentation of the project to the panel.

Lastly, chapter six is the conclusion and summary about achievement of the
objective, knowledge that gained from the project and also some

recommendation for the futher study.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

In this chapter, we were research about some components that involved in this
project. It is about the function and operation for each component. This chapter
contains a review of the literature related to the project and help to understand more
about the projects to be implemented. The project was designed and builds Power
Supply Trainer will be reviewed, analysed and understood. As students of
polytechnics and computer ¢lectronics background, We were given exposure on
electronic components, wiring, installation, programming, circuit analysis and more.
We produce a project that is very helpful to a diploma students in the future to leam
about relay in applications related to the project theme, and it was given the title as

"Power Supply Trainer".
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2.2 Overview of Power Supply Trainer

Regulated power supply is an electronic circuit that is designed to provide a
constant DC voltage of predetermined value across load tennjnalé irrespective of AC
mains fluctuations or load variations. A regulated power supply essentially consist
of an ordinary power supply and a voltage regulating device. The output from an
ordinary power supply is fed to the voltage regulating device that provides the final
output. The output voltage remains constant irresi)ective of variations in the AC input

voltage or variations in output {or load) current.

The ac voltage, typically 230 Vrms is connected to a transforzﬁer which
transforms that ac voltage to the level for the desired dc output. A bridge rectifier
then provides a full-wave rectified voltage that is initially filtered by a [ [ (or C-L-C)
filter to produce a dc voltage. The resulting dc voltage usually has some ripple or ac
voltage variation. A regulating circuit use this dc input to provide a dc voltage that
not only has much less ripple voltage but also remains constant even if the input dc
voltage varies somewhat or the load connected to the output de voltage changes. The

regulated dc supply is available across a voltage divider.

Often more than one dc voltage is required for the operation of electronic
circuits. A single power supply can provide as many as voltages as are required by
using a voltage (or potential) divider. A potential divider is a single tapped resistor
connected across the output terminals of the supply. The tapped resistor may consist

of two or three resistors connected in series across the supply.
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2.2.1 Transformer

A transformer is an electrical device that transfers energy between two or

more circuits through electromagnetic induction.

A varying current in the fransformer’s primary winding creates a varying
magnetic flux in the core and a varying magnetic field impinging on the secondary
winding. This varying magnetic field at the secondary induces a varying
electromotive force (EMF) or voltage in the secondary winding. Making use of
Faraday's Law in conjunction with high magnetic permeability core properties,
transformers can thus be designed to efficiently change AC voltages from one

voltage level to another within power networks.

Transformers range in size from RF transformers less than a cubic centimetre
in volume to units interconnecting the power grid weighing hundreds of tons. A wide
range of transformer designs is encountered in electronic and electric power
applications. Since the invention in 1885 of the first constant potential transformer,
transformers have become essential for the AC transmission, distribution, and

utilization of electrical energy.

1.1 Diagram of transformer
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Figure I A transformer

1.2 Symbol of transformer

2.2.2 Half wave rectifier

A rectifier is an electrical device that converts alternating current (AC), which
periodically reverses direction, to direct cwrrent (DC), which flows in only one
direction. The process is known as rectification. Physically, rectifiers take a number
of forms, including vacuum tube diodes, mercury-arc valves, copper and selenium
oxide rectifiers, semiconductor diodes, silicon-controlled rectifiers and other silicon-
based semiconductor switches. Historically, even synchronous electromechanical

switches and motors have been used.

Rectifiers have many uses, but are often found serving as components of DC
power supplies and high-voltage direct current power transmission systems.
Rectification may serve in roles other than to generate direct current for use as a

source of power.

Because of the alternating nature of the input AC sine wave, the process of
rectification alone produces a DC current that, though unidirectional, consists of

pulses of current.

10
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