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LESSON 1

Text A

The Magic of Microelectronics

The integrated circuit ¢ IC) is the offspring of the electronic integrated circuit and is so
called because all of its circuit elements are bonded together rather than separately wired to
each other after being manufactured. Invented fewer than 20 years ago, the IC has already be-
come one of the marvels of the 70- year- old electronics industry ,and it is being used widely in
dozens of industries and consumer products. Yet the range of uses of this electronic device is
considered to be merely on the threshold of an almost limitless potential. Ultimately ,it promis-
es to direct virtually every function of sensing.to control commucications and information pro-
cessing , and to exercise an influence on almost every human activity.

An integrated circuit looks like nothing more than a tiny silver- gray square or chip of
metal, perhaps one-half of a centimeter on a side, and not much thicker than a sheet of paper.
It could easily fall to the floor and be swept up with the dust. Yet this useless- looking chip
represents the most highly skilled technology at every step of its manufacture. At today’s level
of development,it mighf comprise 10, 000 separate electronic elements. It replaces many sepa-
rate circuits, each of which,until recently ,formed a network of interlaced wires, resistors,and
capacitors,shield coils and vacuum tubes, all hand- soldered into place.

This conglomerate use of separate components was the state of the electronics industry un-
til the development in 1947 of the successor to the vacuum tube: the smaller and more compact
transistor. Until then,the heart of the electronic circuit was the ”Fleming valve” , or vacuum
tube . invented in 1904 by Sir John Ambrose Fleming,a British electrical engineer. For 40 years
this device underwent constant improvement and, by 1947,came in so many different shapes
and sizes and performed so many different functions that it seemed absurd to suppose it could
ever be replaced. In reality,for all its sophistication of design,the vacuum tube is inherently
unstable , power-hungry,and subject to burnouts and internal short circuits. Tt also takes up a
lot of space.

These are among the shortcomings of the vacuum tube that led to the development of the
transistor by Bell Telephone l.aboratories engineers who were seeking a more dependable per-
former to replace the millions of electromechanical relays then used in central telephone sta-
tions. Essentially ,their transistor was a solid-state version of the vacuum tube-but much small-
er, almost indestructible, and considerably more reliable.

The key to the transistor’s rapid development was the use of silicon instead of wire as the

1



basic conductive material. This element, which comprises 28 percent of the earth’s crust, is
not only stable over a wide range of temperatures, but also offers dependable manufacturing
control.

It was not long until transistors were being manufactured in great quantities and in as
many different configurations as were their predecessor vacuum tubes. They found wide use in
space technology, computers, transistors radios, hearing aids, medical instruments, walkie-
talkies, television sets————in fact, wherever precise control and modulation of electrical signals
were required.

But even in its solid ,smaller form, the transistor remained a single component which still
had to be combined with other components such as resistors and capacitors to make up a com-
plete electronic circuit. Each component still had to be hand-wired or separately mounted in
place.

It was during the early 1950's that the need for ever smaller electronic components be-
came really insistent. Space technology,in which a kilogram of rocket payload was being equat-
ed to about $ 44, 000, was one factor. Large computers called upon to perform hundreds of
millions of calculations a second,and global microwave transmission systems added their pres-
sures toward miniaturization and the increased speed of response it provided. Finally,as many
millions more circuits were required to satisfy a growing range of applications.there was the
added incentive of manufacturing economics possible if a smaller, more easily reproducible form
of circuit could be developed.

A pra‘ctical and original answer was discovered in 1958 by Jack S. Kilby, an electrical en-
gineer assigned to research on the problem by Texas Instruments Inc. of Dallas, Texas. Kilby
thought of combining, or intergrating,the entire group of components of an electronic circuit
into a single mimaturized device. The result was the IG, combining for the first time the mul-
tiple functions of coils, transistors, capacitors,and resistors in one complete unit all on a sin-
gle, tiny bit of material.

Integrated circuits first appeared in products for the consumer. Battery- operated electron-
ic calculators, digital clocks, and wrist watches were among the early products. The " chip”
controls the electric range,oven, and clothes dryer, generates the sound of the electronic or-
gan, and stores phone numbers and then connects them automatically. These and other appli-
cations were made possible by declining manufacturing costs. For example,in 1959 a silicon
transistor cost as much as $20. 00. Today, a faster, more reliable transistor fabricated as
part of a complex memory chip costs only 0. 1 cent. .

The integrated circuit has reduced by many times the size of the computer of which it
forms a part, thus creating a new generation of portable minicomputers. As a lightweight,
portable instrument, the minicomputer is not confined to a fixed position but can be taken to,
or placed in,locations where it can solve difficult problems.

In fewer than 10 years the growing range of applications of the IC in the design of indus-
trial products has been phenomenal. Experts now predict that the IC has brought in an era of
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change so fundamental and wide-sweeping that it already has the characteristic of a second in-

dustrial revolution.

Exercises

1. Comprehension

Choose a),b),c)or d) to complete each unfinished statement, making it closest in mean-

ing to the relevant part of the text.

1.

. The Fleming valve

According to the passage.the IC

was discovered 40 years ago

i

was made to replace the electronic intergrated circuit
c- was manufactured by a separate wire

d. has a history of fewer than 20 years

It is believed that the IC

a. has a great potential in its range of uses

b. has been fully developed
c. is the only wonder of electronics
d. can be utilized in several industries

Though an integrated circuit

a. 1s very important to our industry, it is too difficult to manufacture
b. has a special looking,it is easy to make
c- looks nothing special, it requires the most highly skilled technology to manufacture

d. is very small the thin,it can be made by machines

a. 1s the offspring of the vacuum tube
b. has made great contributions to improving the vacuum tube
c. is the forebears of the vacuum rube
d. has only four serious shortcomings

The main reason for the rapid development of the transistor

a. 1s 1n its small size
b. lies in the shortcomings of the vacuum tube
c. is that it can be used in central telephone stations

d. is the use of sillicon as the basic conductive material

. The transistor

a. has some shortcomings that should be improved
b. is an ideal electronic circuit

c. 1s ideal in space technology

o

is bigger but more stable than the vacuum tube



7. To satisfy a growing range of applications,it is necessary

a. to produce a smaller circuit

b. to mass-produce the rransistor

c. to find out ways of reducing the manufacturing costs of the transistor
d. to train more skilled workers

8. The passage is mainly talking about

a. the invention of the IC
b. the history of developing the integrated circuit and its significance
c. the contributions of the IC

d. a second industrial revolution
2. Processing

Fill in the blanks with an illustative /defining /equivalent word or phrase,using the infor-
mation obtained from the text.

1. The integrated circuit differs from in which all of its

are bonded together.

2. By 1947, the vacuum tube was considered unreplaceable because. of its

and
3. Transistors can be used in any fields where and
were required.
4. To develop a smaller, more , »Jack S. Kilby thought of
group of components of an into a
5. It is possible for one chip to comprise separate

3. Questions and Answers

Ask as many WH-questions as possible about the given word or phrase and answer one of
them in writing according to the text. '

1. the vacuum tube

2. the transistor

3. shortcomings of the vacuum tube and the transistor

4. the integrated circuit

industrial revolution

(2]

4. Translation

A. Put the following sentences into Chinese.
1. This conglomerate use of separate components was the state of the electronics indus.
try until the development in 1947 of the successor to the vacuum tube : the smaller
and more compact transistor.

2. In reality,for all its sophistication of design, the vacuum tube is inherently unsta-



ble,power-hungry and subject to burnouts internal short circuits.

3. It was not long until transistors were being manufactured in great quantities and in
as many different configurations as were their predecessor vaccum tubes.

4. As a lightweight, portable instrument,the minicomputer is not confined to a fixed
position but can be taken to, or ptaced in,locations where it can solve difficult prob-

lems.
Experts now predict that IC has brought in an era of change so fundamental and

o
.

wide- sweeping that it already has the characteristic of a second industrial revolu-
tion.
B. Translate the following sentences into English, paying special attention to the uses of
passive voice' .
Lo ATHE ARy AR L 22— KA
ftb B 3K WP UK WA KB K . (rather than)
5 A AL RS LR AE AT B LR TR A — B SRS R L
ISR AANTRESE IS AR K b k43 B L g KR o 7 S ik AT K
8 1L B AR AR I A, TR UG 0 4 S BB SR AR . (s0 that)

= o N

(&3]

5. Vocabulary

Choose the definition which best fits these words or phrases as they are used in the pas-
sage.
1. bonded

a. bound b. stuck c. integrate d. disintegrated

2. conglomerate

a. concentrated b. intensive ¢. accumulative d. many parts stuck together
3. absurd
a. ridiculously unreasonable b. unbelievable c. congruous d. rational

4. configurations

a. function b. arrangements c. shapes™ d. lines
5. insistent
a. persistent b. continuous c. consistent d. urgent

6. incentive

a. motive b. courage C. pressure d. inclination
7. fabricated
a. equilibrated b. manipulated ¢. manufactured d. comprised

8. phenomenal

a. existing b. remarkable ¢. gracious d. rhetorical

©

. brought in
a. earned b. led to ¢. propelled d. mtroduced

fs ]



Text B
Preface to the Book " Electronics and Telecommunications

”"We have now reached a stage when virtually anything we want to do in the field of com-
munications is possible: the constraints are no longer technical, but economic, legal or political.
Thus if you want to transmit the Encyclopedia Britannica around the world in one second ,you
can do so.” ‘

— - - Arthur C. Clarke

Looking around us and observing the technological developments in electronics and
telecommunications all over the world, one is inclined to agree with the futurologists that we
have almost reached the Information age and the Information revolution———a revolution much
more significant than the Industrial revolution of the last century. The changing social needs
and the development of new technologies are bringing the evolution of new communication ca-
pabilities in the form of videotex, electronic mail, high-speed FAX, teleconferencing and inter-
active CATV. These are also leading to automated offices and wired homes, where most of the
future information will be generated,processed and utilized for running the industries ,business
and the government ,and for education and recreation. At the same time,the spectacular devel-
opments in solid state electronics,computers,digital switching and transmission , have brought
in the Digital revolution leading to universal digital connectivity. It is also evident that commu-
nication 1s getting more and more integrated with computers and data networks.and eventual-
ly , we shall have a fairly integrated general purpose computer-communication (C&C) network.
These C&.C networks with their flexibility and multiservice facilities will then lead to the Inte-
grated Services Digital Network (ISDN ), which is the desired goal of the current developments
in telecommunications.

The futuristic ISDN will not only provide the global digital connectivity through digital
switches and digital transmission, but also the required signal processing,data compression ,data
protection and storage. Technological advances in devices may eventually result in the complete
‘system on-a-chip’, requiring completely new approaches to the system design. As a conse-
quence of the above wide ranging developments,the academicians will have to develop new uni-
fied theories for end-to-end information systems, including models of humans as information
processors. We shall thus need in future more information and communication theorists than we
need now ;and these theorists will have to be trained in a wide variety of disciplines and tech-
nologies.

Most of the technological developments in digital communication has been very rapid and
has taken place only during the last two decades. As a result,the senior professionals and aca-
demics have not been able to keep pace with these developments and therefore ,have an urgent
need to update their knowledge in these areas. Moreover, it is very necessary that our electrical
engineering students,specialising in communication ,must have a strong base in digital commu-

6



nications systems as well. Unfortunately,a comprehensive book giving the 'state-of-the-art’ in-
formation on Digital Communication is not available so far. To fulfil the need of such a book,
the present volume has been written, presenting a review of the recent developments in impor-
tant areas of digital communication.

The book consists of ten chapters,and discusses such topics as;principles of digital modu-
lation ,source encoding ,data transmission through cables and optical fibres,digital radio includ-
ing satellite communication, data networks and digital switching, information theory and cod-
ing ,survival of communication including spread-spectrum techniques,and future trends includ-
ing ISDN. Conceptually ,a system point of view has been taken in discussing the various topics .
and the total range of digital signal processing necessary in a digital network ,has been brought
out in subsequent chapters, thus presenting a continuity of thought {rom end-to -end. The main
emphasis has been on the 'state-of-the-art’ and to discuss important results in the context of
present-day developments in digital communication networks. Most of the information con-
tained in the book are now available only in published journals. The book also contains an ex-
haustive bibliography.

The book is an outgrowth of the author’ s teaching and research activities in the area of
digital communication over the last three decades. Further the author has been called upon,over
the years,to give many series of lectures in various international and national workshops. The
book is actually compiled out of these lecture notes, presently edited and updated. It is hoped
that the book will fulfil the need of a reference volume for the faculty and the professionals ;and
the exhaustive bibliography would help the reader to continue further reading in the area of his
interest. The book may also be used in teaching courses in digital communication systems by se-
lectively choosing the topics of interest. The contents of the book is mainly complementary
(but in a few cases overlapping) to the topics in 'principles of Digital Communication by Das.
Mullick and Chatterjee. By choosing selectively from the two books,two/three semester cours-
es at the senior level may easily be organised. Although the book is primarily addressed to the
professionals,it is no doubt that the senior students and academics will also find it useful and
informative.

In writing the book,the author has drawn largely from the published materials in recent
journals and some of the recent books in communication. As such,the author is indebted to a
large extent to his predecessors and the researchers;and the acknowledgements have been made
in proper places in the text. The author has spent a lifetime at the lindian Institute of Technol-
ogy s Kharagpur and recently at the Indian Institute of Technology,Kanpur,and as such,he is
largely indebted to his innumerabie students,some of them colleagues later on,for the intellec-
tual enrichment he derived through their interaction in classrooms, laboratories and research

projects over all these years.



Exercises

1. Comperhension

Read each of the following statements carefully and decide whether it is ture or false ac-

cording to the text.

1.

The world has developed so fully that we can do anything we want to,especially in the
field of communications. '

The *echnological developments in electronics and telecommunications throughout the
world have shown that Information age has arrived.

Compared with the Industrial revolution,the Information revolution is much more im-
portant , but the Digital revolution is the most important.

As communication is getting more and more integrated with computers, we may invent
computer-communication network and the Integrated Services Digital Network to re-
place the pressent simple communication tools. ‘
With wide ranging developments in telecommunications,more information and commu-
nication theorists will be needed to develop new unified theories.

In digital communication, the technology is quite complicated , which leads to a standard
development,and thus will take a long time to fulfil the development.

There is no doubt that if the senior professionals can not keep up with the develop-
ments in digital communication. the developing speed will be slowed down,and there
will be an inestimable loss.

The passage suggests that the author will give the ’'state-of-the-art’ information on

Digital Communication in his book.

I. Processing

Fill in the blanks with an illustrative /defining/ equivalent word or phrase, using the ob-

tained information from the text.

1.

2.

3.

4.

In the field of communications the technolgy has been advanced to such a stage that we

can not find any but s or
The evolution of new communication capabilities includes s
R s and interactive

The Digital revolution has taken place because of the conspicuous developments in

, , and transmission.

The Integrated Services Digital Network,the desired goal of the current developments

in will provide the universal through

and » but also the required .




s and

5. According to the author it is very necessary for those who want to specialise in

to have a strong base in

. Questions and Answers

~Answer the following questions with the information obtained from the text.

1. What is the Information revolution? What functions can it perform?

2. Communication is getting more and more integrated with commputers and data net-
works and in the end the C and C network will be devised. Do you know anything
about the C and C network? If possible,please explain its features in detail.

3. What is ISDN9 Why is it called the future trend?

What does the ’'state-of-the-art’ mean? Why does the author stress it in his book?
In the author’ s mind digital communication systems are very important. Do you agree
or disagree? (Give your reasons.

V. Write a brief introduction about the author’ s book. Remember your introduction must be

based on the preface.

Text C
Television : The Modern Wonder of Electronics

Television,or TV ,the modern wonder of electronics, brings the world into your own home
in sight and sound. The name television comes from the Greek word tele, meaning” far” , and
the Latin word videre ,meaning” to see”. Thus, television means” seeing far”. Sometimes televi-
sion is referred to as video,from a Latin word meaning”I see”. In Great Britain, the popular
word for television is” telly”.

Television works in much the same way as radio. In radio,sound is changed into electro-
magnetic (invisible light) waves which are sent through the air. In TV ,both sound and light are
changed into electromagnetic waves. Experiments leading to modern television took place maore
than a hundred years ago. By the 1920s,inventors and researchers had turned the carly theories
into working models. Yet it took another thirty years for TV to become an industry.

As an industry, TV provides jobs for hundreds of thousands who make TV sets and
broadcasting equipment. It also provides work for actors, technicians,and others who put on
programs. As an art,television brings the theater and other cultural events into the home. Its
influence on the life of average Americans is incalculable;it can influence their thoughts, their
likes and dislikes ,their speech,and even their dress. It can also add to their store of knowledge.
Through advertising , television helps businesses and manufacturers sell their products to mil-
lions of persons. Television has brought political campaigns closer to the voters than in former
days. Educational TV stations offer teaching in various subjects ranging from home nursing to
art appreciation. Many large schools and universities have” closed-circuit” television equipment
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that will telecast lectures and demonstrations to hundreds of students in different classromms;
and the lecture can be put on video tape to be kept for later use. Some hospitals use TV to allow
medical students to get close-up views of operations. ‘

In 1946,after World War 1 ,TV began to burst upon the American scene with a speed
unforeseen even by the most optimistic leaders of the industry. The novelty of seeing TV pic-
tures in the home caught the public 's fancy and began a revolution in the world of entertain-
ment. By 1950, television had grown into a major part of show business. Many film and stage
stars began to perform on TV as television audiences increased. Stations that once telecast for
only a few hours a day sometimes telecast around the clock in the 1960s.

With the development of programming also came the introduction of television in full col-
or. By the middle 1960s, the national networks were broadcasting most of their programs in
color. The obvious appeal of television,whether in color or black-and-white ,can be documented
by the increasing number of TV sets in homes around the country. By the mid-1960s, 90 per-
cent of the houscholds in the United States had at least one TV set,and 12 precent had two or
more sets. TV had become a part of the daily life of the adults and children of America.

The programs that people watch are not only local and national ones. Since the launching
of the first communications satellite , more and more programs are televised” live” from all over
the world. Television viewers in San Francisco were able to watch the 1964 Olympic Games in
Tokyo by means of a communications satellite named Syncom. The Olympic Games in Mexico
City and Munich,Germany . were also telecast live,as were parts of the historic visit of Presi-
dent Nixon to the People ’s Republic of China. And live telecasts now come from outer space.
In 1969,the first astronauts to land on the moon televised their historic” meon walk” to viewers
on the earth. Since then,astronauts have regularly sent telecasts to the earth.

It looks as if the uses of television--in education,entertainment,and communication--ap-
pear to be endless. Certainly it is one of the major modern wonders of electronics in our chang-

ing world.
Exercise

Comprehension

Read each of the following statements carefully and decide whether it is true or false ac-

cording to the text.

l. Televison,called the modern wonder of electronics, which comes from the Latin word,
means” seeing far”.

2. Television works just like the radio,in which sound is transformed into electromagnetic
waves through the air.

3. Scientists started the experiments of modern television more than a hundred years ago,
but its working models were successfully made in 1920s.

4. As an industry .television has made incalculable profits.
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Unfortunately at the beginning television has made great influence only on the life of

average Americans.

Nowadays television can offer various services 1o almost all fields in our life.
Throughout the ]960s,television stations in the U. S. telecast 24 hours every day.
Llive telecasts have come into being since the first communications satellite was

launched.
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Lesson 2

Text A
A Journey to Driverless Reality

Progressing from Cugnot’s steam powered design to today's fossil fuel driven automobile,
the 21st century will see commercialisation of methanol engines, gas turbine engines, electric
motors and other alternative means of vehicle power.

Not only has the means of automobile power changed since the 18th century, so too has
its design. Considerations of fuel conservation,the reduction of environmental pollution,greater
safety, better serviceability and improved handling and comfort have been the reasons.

While not ignoring continuing improvements in mechanical design,electronics has made a
huge contribution in enabling car designers to meet these design challenges now and for the fu-
ture. '

As an indication of how big electronics has become in the automobile industry, the Detroit
Free Press recently reported that the world automakers spent up $ 25bn on electronics last
year and expect to spend up to $ 28.5 bn next year.

Today , electronics account for up to 25 % of the overall value of a luxury automobile while
the average vehicle normally contains electronics worth around 10% which is expected to dou-
ble over the next few years.

The increasing use of electronics in automobiles is also raising the overall level of reliability
in vehicles. According to US company, JD Power and Associates, the number of defects per
hundred vehicles in the US dropped from 167 in 1987 to 141 last year. It attributed to the con-
tinual decrease of vehicle defects as being directly related to the continual increase of car-mak-
ers using electronics.

The past '

Utilisation and testiﬁg conditions of automotive electronics today are comparable to those
in aviation. The nature of automobiles requires electronic components to be subjected to ex-
tremely high loads,operate at temperatures ranging from —30° to 4+ 100'C, and be able to
withstand vibrations, shocks and other environmental influences such as moisture. Further-
more, the outputs which must be controlled or temporarily switched are often relatively high.

Before the early’60s electronic components were not considered reliable enough for auto-
mobile purposes and were also affected by electromagnetic interference and noise. To combat
these uncertainties,component manufacturers began to burn-in components and design protec-
tion for semiconductors and circuitry.
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Therefore the early’ 60s heralded a rapid move by the automobile industry into the use of
solid state electronic devices. An example was Ford in 1961 which installed an all solid state ra-
dio in its vehicles and later in 1973, solid state ignitions were incorporated into its cars. BMW
Australia says the transistorised voltage regulator for alternators was BMW’s first practical use
of electronics in its vehicles. )

In the early’ 70s, the US Muskie LLaw was passed in California, heralding a new age in au-
tomobile design considerations. The realisation that car emissions would have to be dramatically
reduced in order to protect the environment and concern for the declining world reserves of fos-
sil fuels resulted in the tight restrictions of the law which set down future fuel economy stan-
dards and exhaust emissions regulations. Japan also issued regulations and it became obvious
that conventional automobile principles of the time could not meet these standards. It was for-
tunate for the car industry, the laws were passed around the same time as a technological revo-
lution began with semiconductors—the microprocessor.

Microprocessors enabled automobile designers to integrate car systems to meet the new
standards. The original systems utilised microprocessors of relatively low performance by to-
day’s standards but were nevertheless the leading edge technology of the day.

An example of the implications of the laws was Toyota which was producing twin-cam
engines for its vehicles at the time laws came into effect. The laws virtually eliminated Toyota’
s engines from use. A solution was found in an Electronic Fuel Injection (EF1) system based on
microprocessors. The devices accurately measured the intake air volume of the engine and com-
manded the injection of the precise amount of fuel needed. Fuel efficiency and the level of ex-
haust emissions was dramatically improved enabling the engine to meet the new standards.

During the’ 70s, microprocessors were developed with increased capacity ,offering greater
processing speed and memory. Nissan introduced a microcomputer into its Cedric model in
1979. Called the ECECS(Electronically Concentrated Engine Control System), it was also in-
stalled in Nissan's Silvia model in 1979. The Salvia model was additionally equipped with a
drive —computer (a simple information system for navigation).

In 1984, Toyota developed a custom-designed single-chip 8-bit microcomputer for being
used in engine control systems. This microcomputer was subsequently applied to most of Toy-
ota’s real-time control systems. Toyota is currently developing a 16-bit single chip microcom-
puter for larger systems.

Over the past 15 years, engine management systems have changed from entirely ana-
logue-based to digital systems. The digital approach has very much followed the history of the
microprocessor in all facets of our lives.

The present

Today, most systems designed are based around microprocessors with special features de-
signed specifically for automotive use. Even digital signal processing functions are appearing on
some microprocessors,enormously enhancing the signal computation capabilities of systems.

With greatly improved processing devices,car designers and manufacturers are now able to
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