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ABSTRACT

The purpose of this project is to design gate drive circuit for half bridge
which has special feature to work in two modes of operations. Only one mode of
operation can be sclected at instant. The two mode of operation are independent
mode and dependent mode. Normally only dependent mode are available for the gate
drive of the half bridge circuit. In the dependent mode two output signals are
preduced and both of the signals arc complimented to cach others. However the gate
drive for half bridge with dependent mode of operation cannot be used for some
applications such as flyback, push pull converters and SRM drive. For that reasons
this project has to overcome that limitation, by introducing the independent mode of
operation. In this project the detail explanation will be focused on how to design
logic gate circuit to construct the two mode of operations. The simulation results and
experimental result wiil be presented. Both of the results are in close agreement to

each other.
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ABSTRAK

Projek ini bertuyjuan untuk merekabentuk litar ‘gate drive’ yang mana
dilengkapi dengan aplikasi ‘independent’dan juga ‘dependent’ didalam satu litar
yang sama. Litar ini terbahagi kepada dua iaitu litar yang membekal kan isyarat
‘independent’ , isyarat “dependent’ dan juga litar gate drive’. Dimana litar pembekal
isyarat yang di rekabentuk dengan rekabentuk yang mampu membekal kan isyarat
‘independent’ dan juga ‘dependent’ yang akan memberi isyarat kepada litar “gate
drive’ untuk di lengahkan masa antara kedua isyarat tersebut untuk mengelakkan dari
berlakunya litar pintas kepada ‘power switch’. Daripada simulasi yang telah
dilakukan terhadap kedua-dua litar tersebut telah berjaya untuk mendapatkan hasil
yang mengikut teori yang telah dipelajari sebelum ini. Hasil keluaran litar telah
dibanding beza dengan hasil simulasi dan telah menunjukkan persamaan walaupun
terdapat sedikit perbezaan ,perbezaan i berpunca dari gangguan yang berlaku
akibat oleh kepersisan peranti-peranti vang digunakan tidak mencapai tzhap
spesifikasi yang ideal mengikut apa yang telah disimulasikan ,smbangan yang besar
telah dilakukan didalam projek ini adalah dengan merckabentuk litar “independent’
dan ‘dependent” didalam satu litar yang sama hanya dengan menggunakan litar logik,
kecekapan litar ini berganiung kepada frekuensi yang dibekalkan kepada isyara
masukan kepada litar independent tersebut. Maka disini proiek ini boleh lagi
dimajukan dengan menganalisis projek ini untuk menghasil kan litar yang lebih
berfrekuensi tinggi untuk membekalkan isyarat yang berfrekuensi tinggi kepada

‘power switch’,

(© Universiti Teknikal Malaysia Melaka
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CHAPTER 1

INTRODUCTION

1.1 Background of the gate drive

Gate drive has been widely used in switching application, where the gate
drives are the interface between the control circuit and power switch. It’s amplified
the control signal to a level required to drive the power switch and also provide
electrical isolation between power switch and logic level signal processing control
circuit. The primary function of this gate drive is to switch on and off in vice versa to
the power switch by providing the correct blanking time due to prevent from cross

conduction.

We cannot avoid of getting a few problem when designing this gate drives,
the objective of this project is to improve the gate drive before that has been design
by En Zulkifli by implementing an independent signal. With the proper design of an
independent circuit, it is expected to make this gate drive can be used in converter

that’s needed in independent mode applications and independent mode also.
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1.2 Literature review

1.2.1 The previous design

From the previous research ,the gate drive that has been designed by En
Zulkifli were only made up to provide only one input signal and used only in
switching dependant application , and so the usage of this gate drive were limited .
And by implementing the dependant circuit that has been designed the application of
this gate drive will able to functioning in both dependant and independent
application, also this gate drive before were less reliable that cause by the instability
of the ic that does not perform well as it’s function and this gate drive were only used

for low voltage purposed application.

1.2.2 The contribution and modification

The modification that has been made here are by designing an independent
circuit to the gate drive before where now this gate drive will be able to drive an
independent application converter such as push pull dc-d¢ converter and fly back
half/full bridge dc-dc converter. Where this both two application needed two input
signal instead of one to function. An independent application such as push pull
converter needed an independent signal and the independent signal is where both of
the signals are independent against each other and the needed of this independent
signal are important because there are time when both of the gate signal were turn off
and it cannot be done by dependant input signal that only compliment against it’s

signal and can not provide the simultaneously turn off.

‘T‘ Universifi Teknikal Malaysia Melaka




1.2.3 IRIS gate drive

ror International Rectifier

The Mosfet gate drive (TO-220/TO-262) 5 legs in IC packaging
The IRIS Series integrated switchers combine a low-loss HEXFET® power

MOSFET with a dual-mode voltage and current control IC and MOSFET gate
drivers in a single 5-pin TO-220 or TO-262 package. The devices are optimized for
fly back topologies in universal- and single-input, 30 to 180W switched mode power
supplies (SMPS).

To allow design flexibility and ruggedness, the IRIS Series integrated

switchers include over-voltage protection as well as over-temperature and variable

over-current protection.
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1.2.4 Half bridge gate driver IC

Schematic diagram IR2214
o .+_ — i A
% - ™3
ey - q‘-: ae [~
R B I}
DLBUS w | o ] ?:m A brgter
wer 1l § - i
] ::- - g o e,
Lon 1N
r P :h:

Characteristic of IC IR2214

T GO0V or
T 1200% max.
[O+- {typ) 2Z0A730A
Voo 10.4% - 20V
Deadtme matching (max) 7h nsec
Deadtime typ) 3230 nzec
Dezat Blanking tme (typ) 3 usec
0sH, DSL input voltage &
threshold {tp) tl
Soft shutdown time {typl 925 pssc

This summary of this product shows the entire data sheet for voltage, current,
dead time, blanking time and input voltage threshold. As we can see here the dead
time for this gate drive is 330 nanosecond and its shows that the blanking time here

are quite fast and its help a lot to increase the speed of the switching.
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1.3 Project objective
The objectives of this project are as follow:

i) To understand the operation of the blanking time in the gate drive for half
bridge.

ii) To study the operation of each part in the gate drive for half bridge circuit,
consist of isolated dc supply, blanking time circuit and logic gate circuit.

iii) To design the logic gate circuit using k-map and Boolean’s that can provide 2
mode of operation.

iv) To implement the hardware of logic gate circuit based on the circuit design
using Or-Cad P-Spice

Doing analysis and research is the main thing that should be implemented
first in this project. On this purpose all the information about gate drives is been
gathered and collected from the sources like books, journals, paperwork’s and also
from the internet as a reference. Beside that the expertise of using Or Cad are also
required to fulfill the purpose of this project in order to simulate the circuit and

understand more about the function of gate drives by doing on simulation.
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1.3.1 Methodology of project

Here are the steps or the methodology of the project that has been taken:

i)

iii)

vi)

vii)

Firstly doing simulation on the previous gate drive design by using Or
Cad software.

Secondly analysis of the simulation results and discuss with the

supervisor to seek the solution together.

Thirdly a new solution been discovered, to implemented the

independent signal to the previous design.

A truth table is made and from the truth table the k-map been made to

design an independent circuit.
The circuit been constructing based on the truth table and k-map.

The new design circuit that has been constructed will be analyzed on
Or Cad software.

The construct circuit was tested to get the similar result as the

simulation result and then the circuit been merge with the previous

gate drives.
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1.3.2 Scopes of project.

1.3.2.1 Analysis on software.

Analysis on software will be get going first before the implemented the
hardware, software that will be use is Or cad where first step is implemented the
design circuit to this software and simulate to see the output on this circuit whether
it’s according to the correct theory that has been discuss with the supervisor.
Although this method has been analyzed and been done but its still far enough from
theory before and there’s some error that needed to be fix back, are this error are
from the circuit or it’s the problem of the software itself, it can be possible both way
because there’s some library in this software are not capable to support the design

circuit that contains a component that doesn’t have in the library in this software.

1.3.2.2 Analysis on hardware.

Analysis on hardware will be done part by part within in building the circuit
the analysis will be done to make sure that the connection and placement of the
component are in the right order. Oscilloscope will be used to monitor the output
waveform on the circuit to see plus to compare with the output waveform from the
simulation result. Some calculation will be taken to seek the truth answer to the both

display result.
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1.4 Project organization

The rest of project chapter are organized as follows:

Chapter 2: Review of the basic theory of the gate drive circuit completed with
independent input signal theory and the differentiate of the linear and SMPS (switch
mode power supply) power supply, and also this chapter explain the type and
functionality of the transformers that been used. This chapter also will provide
expected result from the projects. This chapter also will show how the truth table is
been made and directly shown how the independent circuit was made from the truth
table.

Chapter 3: This chapter describe about the hardware implementing components that
been used, and also all the set up components for the gate drives and independent
circuit.

Chapter 4: Comparing the simulation result along side with the experimental result,
to show that the objectives of this project are been achieved to provide an

independent circuit signal to the gate drive.

Chapter 5: Give the conclusion and suggestion to the project
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