Unit1 A Brief Introduction of Electronic Technology

I: Read the following passage, paying attention to the question.
w 1) Who invented the radio? n

n
n 2) When was the real electronics started? n

w 3) What courses should a student majoring in the electronics study? n

v 4) What career will a student majoring in the electronic technology follow? i

1.1 Text

1.1.1 History about Electronics

There can be no doubt that the 1900s is remembered as the electronic century. Of course there
have been other great advances, in medicine, in transport, in science, in commerce, and many other
fields, but where would they have been without the instruments and devices that electronics has
provided? How would you see a 3D virtual reality image of your beating heart with no electronics?
How would you get money out of the bank on a Sunday night without electronics? Would you go to
a pop concert that had no amplifiers, large screens or lighting effects? Don't say you would rather
watch TV - there would not be any.

Electronics in the early 20th century started thriving at a greater speed unlike the pre-20th
century developments. The radio invented by the Italian genius Marconi and the work of Henry
Hertz opened the road to further discoveries and inventions. In the first decade the new thing that
was welcomed to the technical world was the vacuum tube. The vacuum tubes at that time worked
as a miraculous component for the radio devices.

The invention of the television was a miraculous thing for the mankind. It was revolution in
both communication technology and also for the world media. The distances between the
continents did not seem to be far enough. The credit goes to the British engineer John Logic Baird
who followed the footprints of Marconi and tried to send the images in the same way as the speech.
After a long experiment he found that a series of static pictures if sent within a small interval of
time in between them, seem to be moving.

The real electronics what it is called today was actually started after the discovery of the
transistor effect. Transistor opened the road for the electronics and more importantly it opened the
road for the computing world. Computers of various types started hitting the market and the
research works got a boost.

Some other problems were also there like the assembling of the electronic components on a
single mother board. Jack Kilby in Texas Instruments found a very nice solution. He suggested to
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throw away all the wires and tried to connect the resistors, capacitors and transistors on the same
piece of wafer internally. Surprisingly his ideas worked and gave birth to the integrated circuit

industries.
1.1.2 Introduce to Some Courses

As a student majoring in the electronic technology, you will study many courses such as:

1. Direct Current Circuits & Alternating Current circuits

This course covers the fundamental theory of passive devices (resistor, capacitor and inductor)
and electrical networks supplied by a DC source, and then an introduction to the effects of
alternating voltage and current in passive electrical circuits is given. This module also covers DC
machines, three phase machines and transformers.

2. Analog Electronics

This module introduces the characteristics of semiconductor
devices in a range of linear applications and electronic circuits

consisting of these devices (Fig 1.1). The following specific topics

are covered. Semiconductor diodes: PN junction diodes, special
Fig 1.1 electronic circuit purpose diodes; Transistors: field effect and bipolar transistors;
Signal amplifiers: practical amplifiers, biasing circuits, operational

amplifiers circuit; Other circuits: rectification, regulation and DC power supplies.

3. Digital Electronics

In this unit the following topics are covered: basic concepts about Logic circuits, number
representations, combinatorial logic circuits, sequential logic circuits, introduction to CMOS digital
circuits, logic operations theorems and Boolean algebra, number operations (binary, hex and
integers), combinatorial logic analysis and synthesis, sequential logic analysis and synthesis,
registers, counters, bus systems, CAD tools for logic design.

4. Microcontroller Systems

The use of computers and microcontrollers is now found in every field of the electronics
industry. This use will continue to grow at a rapid pace as computers become more complex and
powerful. The ability to program these devices will make a student an invaluable asset to the
growing electronic industry. This module enables the student to program a simple microcontroller
to perform typical industrial tasks. Assembler and C are used to program the MPU (Microprocessor
Unit). The student will set up the internal devices such as RS232 port, timer, interrupts, counters,
I/0 ports, ADC etc. The program will then use these devices for control operations.

5. Computer Programming for Engineering Applications

It is a continuation of more advanced programming techniques. The language of C will be
used for teaching purposes. Emphasis is towards the use of programming for engineering
applications and problem solving.

The electronic technology will provide a sound educational foundation to enable graduates to
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follow a career in: electrical engineering; power and control engineering; electronics; computer

engineering; telecommunications engineering etc.
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Notes to the Text

1. MPU Microprocessor Unit ffAbBE 2% )46 5
2. microcontroller WS, HACEEES, AL B H microprocessor)

1.2 Reading Materials

1.2.1 an Advertisement

The new bachelor of engineering qualification has been designed with the needs of students
and industry firmly in mind. It utilizes practical engineering examples and projects to enable
students to place their knowledge in context. The degree includes the study of commercial,
managerial and ethical topics as requested by the employers of professional engineers.

The faculty of Science and Engineering has a close relationship with a broad range of
engineering companies. This relationship is invaluable in ensuring that the Bachelor of Engineering
programmed is relevant to the present and future needs of engineering employers.

Facilities available include six computer labs including one of Australia's largest CAD/CAM
Suites, electrical, electronic, telecommunications, instrumentation, mechanics, thermodynamics and
pneumatics laboratories. Also available for student is a world class precision machine shop which
has a wide range of up-to-date machine tools.
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1.2.2 Do You Know These Electronic Systems?

Some electronic systems are familiar from everyday life. For example, we encounter radios,
televisions, telephones, and computers on a daily basis. Other
electronic systems are present in daily life, but are less obvious.
Electronic systems control fuel mixture and ignition timing to
maximize performance and minimize undesirable emissions from

automobile engines. Electronics in weather satellites (Fig 1.2)

provide us with a continuous detailed picture of our planet.

Fig 1.2 weather satellite

Still other systems are even less familiar. For example, a
system of satellites known as the Global Positioning System (GPS) has been developed to provide
three-dimensional information for ships, aircrafts and cars anywhere on earth. This is possible
because signals emitted by several satellites can be received by the vehicle, by comparing the time
of arrival of the signals and by using certain information contained in the received signals
concerning the orbits of the satellites, the position of the vehicle can be determined.

Other electronic systems include the air-traffic control system, various radars, compact-disc
(CD) recording equipment and players, manufacturing control systems, and navigation systems.

1.2.3 Domestic Power Plugs & Sockets

In most countries, household power is single-phase electric power, in which a single phase
conductor brings alternating current into a house, and a neutral returns it to the power supply.
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Domestic power plugs and sockets are devices that connect the home appliances and portable
light fixtures commonly used in homes to the commercial power supply so that electric power can
flow to them. Many plugs and sockets include a third contact used for a protective earth ground,
which only carries current in case of a fault in the connected equipment.

Power plugs are male electrical connectors that fit into female electrical sockets. They have
contacts that are pins or blades that connect mechanically and electrically to holes or slots in the
socket. Plugs usually have a phase or hot or live contact, a neutral contact, and an optional earth or
Ground contact. Many plugs make no distinction between the live and neutral contacts, and in some
cases they have two live contacts. The contacts may be steel or brass, either zinc, tin or nickel
plated.

Power sockets are female electrical connectors that have slots or holes which accept the pins
or blades of power plugs inserted into them and deliver electricity to the plugs. Sockets are usually
designed to reject any plug which is not built to the same electrical standard. Some sockets have
one or more holes that connect to pins on the plug.

The domestic power variolls plugs and sockets used in some countries are shown in Fig 1.3.

North American Japanese 15 A/100 V German 16 A/250 V earthed Australian/New Zealand
15 A/125 V grounded 10 A/240 V
& Chinese 10 A/220 V

Fig 1.3 domestic power Various Plugs & Sockets

1.2.4 More Courses

1. Signals and Systems

This unit aims to teach some of the basic properties of many engineering signals and systems
and the necessary mathematical tools that aid in this process. The particular emphasis is on the time
and frequency domain modeling of linear time invariant systems. The concepts learnt in this unit
will be heavily used in many units of study (in later years) in the areas of communication, control,
power systems and signal processing. A basic knowledge of differentiation and integration,
differential equations, and linear algebra is assumed.

The following topics are covered. Continuous-time signals: classification and properties; Basic
properties of systems: linearity, time-invariance, causality, and stability. Linear time-invariant (LTI)
systems: characterization by differential equations (including state space formulation), and the
convolution integral. Fourier series and Fourier Transform: definition, properties, frequency
response and analysis of LTI systems based on Fourier transform, sampling, correlation and power
spectral density; Laplace transform: definition, properties, and analysis of LTI systems based on
Laplace transform, solution of state space equations using Laplace transform.



2. Circuit Theory and Design

This unit of study assumes a basic knowledge of elementary circuit theory and operational
amplifiers provided by earlier units. One aim of the unit is to enhance understanding of key aspects
of the theory of electric circuits. The main goal, however, is to equip students with the specialist
knowledge to design active analog filters, to have an understanding of passive network design and
to be in a good position to undertake further self study as required.

The specific topics covered include the following: Fundamental concepts in circuit theory:
network functions, characteristic frequencies; Types of filter: lowpass, bandpass etc. Review of
operational amplifiers: design of first and second order filters using operational amplifiers. cascade
design. Filter characteristics: Butterworth, Chebyshev, frequency transformations in design,
sensitivity design of passive LC ladder filters, a brief introduction to switched capacitor filters.

3. Control Theory

This unit is concerned with the application of feedback control to continuous-time, linear
time-invariant systems. The emphasis is on fundamental theory rather than applications. Some
background in linear systems theory and the Laplace transform is assumed. The prime aim of this
unit of study is to develop a sound understanding of basics and a capacity for research and inquiry.
Completion of the unit will facilitate progression to advanced study in the area and to work in
industrial control.

The following topics are covered. History of control: Modeling of physical processes, state
variables and differential equations, dynamic response, review of Laplace transform, transfer
functions and block diagrams, poles and zeroes; Design specifications in the time domain: basic
feedback principles, effect of feedback on sensitivity and disturbance rejection, steady state
accuracy and stability, the Routh criterion, proportional integral and derivative control; Design
using the root locus: rules for sketching root locus, lead and lag compensators, analogue and digital
implementation of controllers; Frequency response: the Nyquist stability criterion, gain and phase
margins, compensator design in the frequency domain; An introduction to state space design for
single-input single-output systems: eigenvalues, zeroes and transfer functions, state variable

feedback and design of estimators.

4. Communications Electronics and Photonics

This unit of study provides an introduction to the modeling and design of transmitters and
receivers for electronic and optical communication subsystems. Students are expected to have a
grasp of basic concepts related to electronics and circuits.

The following topics are covered: Electronic oscillators: RC, LC, crystal oscillators, tuned
electronic amplifiers, frequency selectivity, feedback amplifiers; Electronic modulation and
demodulation circuits: amplitude, frequency and phase modulation and demodulation, phase locked
loops; Electronic mixers: high frequency, RF and microwave communication amplifiers; Photonic
devices and models: semiconductor optical properties, semiconductor lasers and light emitting
diodes, laser modes, output spectra, single-mode selection, distributed feedback lasers;
Electro-optic modulation of light: optical amplifiers, photo detectors, avalanche photodiodes,
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optical receiver front-end circuit design, basic opto-electronic link.
5. Power Electronics and Drives

This unit of study is concerned with the operating principles of DC machines and DC power
control techniques with particular reference to DC machine drives. A background in basic electrical
and magnetic circuit theory is assumed. Completion of this unit will facilitate progression to
advanced study or work in electrical power engineering.

The following topics are covered. electrical characteristics of separately excited, series, shunt
and compound generators, voltage control of generators, electrical characteristics of separately
excited, series, shunt and compound motors, starting and speed control of DC motors, static
switches, diode rectifiers, AC-DC converters, DC-DC switching converters, Buck, Boost and
Buck-Boost converters, flyback converters.

1.3 Knowledge about Translation
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Of course there have been other great advances in medicine, in transport, in science, in

commerce and many other fields, but where would they have been without the instruments and
devices that electronics has provided? “4AR7EVF 2 HABAUR MR 2. . Bl2E. BT
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The language of C will be used for teaching purposes. Emphasis is towards the use of
programming for engineering applications and solving problem. X H] C 155 BT HCAIT, 5 AU
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This module enables the student to program a simple microcontroller to perform typical
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The ability to program these devices will make a student an invaluable asset to the growing
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1.4 Exercises

1. Put the Phrases into English

© HF © Tt

@ KA (FEED @ HATRE

@ B 7R AEdE TAE () TF)
@ PR © fFTHE
ORI R s

2. Put the Phrases into Chinese

(O assembler language ® logic gates

@ alternating current circuits (@ 3D virtual reality image
® passive electrical circuits computer programming
@ three phase circuits © major in

® digital eletronics advanced programming techniques

3. Sentence Translation

(O Would you go to a pop concert that had no amplifiers, large screens or lighting effects?
2 The credit goes to the British engineer John Logic Baird who followed the foot prints of

Marconi and tried to send the images in the same way as the speech.
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(3 The real electronics what it is called today was actually started after the discovery of the
transistor effect.

@ Surprisingly his ideas worked and gave birth to the integrated circuit industries.

® This module introduces the characteristics of semiconductor devices in a range of linear
applications.

® The use of computers and microcontrollers is now found in every field of the electronics
industry.

(@ This module enables the student to program a simple microcontroller to perform typical
industrial tasks.

The program will then use these devices for control operations.

(@ Emphasis is towards the use of programming for engineering applications and problem
solving.

The electronic technology will provide a sound educational foundation to enable graduates

to follow a career in electrical engineering.
4. Read and translate it into Chinese

(D The study of electric circuits is fundamental in electrical engineering education, and can be
quite valuable in other disciplines as well. The skills acquired not only are useful in such electrical
engineering areas as electronics, communications, microwaves, control, and power systems but also
can be employed in other seemingly different fields.

@ The impact of digital integrated circuits on our modern society has been pervasive.
Without them, the revolution of current computer and information-technology would not exist.
Digital integrated circuits represent the most important enabling technology in this revolution. This
is largely true because of the immense amount of signal and computer processing which can be

realized in a single integrated circuit.
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