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Unit One

I. Reading and Comprehension

INTRODUCTION TO ELECTRICAL ENGINEERING

The electrical and electronics industry has continued to mature to the point where
almost every person, household, or industry in the world has been influenced by its ac-
complishments. Most obvious is the widespread acceptance of the computer at every level
of our lives. Its speed, size, and cost make it feadily available and effective in business
and personal ventures. Electronics has provided radio, television, VCRs, and so on, as
entertainment products in almost every household. Integrated circuits are now a part of
most modern electronic systems and continue to provide smaller, more sophisticated end
products. The engineer of the early 1950s would be in awe of the amount of circuitry
that can be contained in a single integrated circuit, and today’s engineer will probably be
astounded by the technological progress that will take place by the year 2000.

Electronic systems will undoubtedly become a standard part of an increasing num-
ber of products since they offer a number of benefits that are cost-effective. Automotive
functions previously performed by mechanical components are being replaced by electron-
ic equivalent units, phonograph records using mechanical pickup transducers are being
replaced by electronic compact disk units, mechanical typewriters are being replaced by
electronic units and computer word-processing units, to name just a few examples of the
transition to more IC electronic technology.

The growth of the electronic industry is due partly to the low-cost, very small size,
relatively complete electronic systems referred to as very-large-scale integrated (VLSI)
circuits. It is impressive to consider that within the typical small calculator there is es-
sentially one small IC package occupying less than one-fifth of the inside volume, and
within this VLSI package is an even smaller chip on which the total circuitry exists. A
VLSI component contains hundreds of thousands of individual electronic components ar-
ranged in the various functional parts of the unit. These include storage stages, counter
circuitry, memory circuits, arithmetic circuits, and so on.

The single-chip VLSI is the heart of the electronic watch, replacing the long estab-
lished analog movement watches. As the electronic manufacturing technology has ma-

tured, the functions in a single hand-worn unit have increased. In addition to keeping
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count of the time, the additional circuit complexity has made possible an alarm function,
stopwatch functions, calculator operation, storage of telephone numbers, and storage of
messages, to name the more prevalent. Electronic devices are now made using CMOS
circuitry which use very little power, permitting units such as watch circuits to operate
for years on a single small battery.

Electronic products have been developed for engineering applications as well as for
special commercial products. The availability of small, low-cost electronic components
now makes it practical to include electronic systems in many new areas of application,
including measuring instruments, and in the mechanical, chemical, civil, and biomedical
engineering fields, among others. In each of these areas electronic circuitry—both linear
and digital ICs—has been added to provide more automatic operation, digital display,
and more central control, and to add additional features not presently available. For ex-
ample, digital thermometers now provide faster, more easily visible display in a small,
compact, portable instrument. Similarly, instrumentation, oscilloscopes, and measure-
ment equipment now include digital display and control circuitry to provide automatic
scale selection and digital read-out.

Probably the greatest advances in the VLSI area have been made in microprocessors
and in digital memory units. The complexity of microprocessor circuits has increased
from handling 4 bits at a time to 8 bits, 16 bits, and now 32 bits at a time. Memory ca-
pacity has also increased, so that the same-size IC that once held 16 kilobits now holds at
least 1 megabit. This tremendous increase in packaging density has greatly extended the
types of problems that can be handled by these small devices. For example, the in-
creased storage capacity has enabled small units to provide voice output.

From Electricity and Electronics, a Survey, ed. , Dale R, Patrick,
Stephen W, Fardo, Prencice Hall, USA, 1990.

New Words

accomplishment /o'komplifmant/ ». ﬁE%,ﬁEFJE
readily /'redili/ adwv. BoH; REM
integrate /'intigreit/ v. g5 s
circuit /'sa:kit/ n. BB
sophisticated /sa'fistikeitid/ 4. By OPEANS - )
circuitry /'sakitri/ n. B CRFRD
astound /es'taund/ v. {5 -+ Kz —45
component /kam'paunsnt/ n. JoiE s E
equivalent /i'kwivalont/ n. SR MR8
phonograph /'feunagra:f/ n. EAL

pickup /'pikap/ n. BE R
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transducer /traenz'djuisa/ n.

e e BepE &R

compact /kem'pasekt/ a. BEN . BRH
disc /disk/ n. E R
transition /treen'sizen/ n. PUR) 3

package /'pakid3/ n. ==Y

chip /tfip/ . SR

analog /'znalog/ n. B
stopwatch /'stopwot[/ n. B

prevalent /'prevalant/ a. R FLATH
biomedical /baiou'medikal/ a. K B2H
linear /'linia/ a. LW

digital /'didzitel/ a. HEH
instrumentation /,instrumen'teifn/ n. INE 2ok RENE 2B
oscilloscope /'osilaskaup/ n. Yk
microprocessor /'maikra'prousesa/ ». 4L T8 5%

bit /bit/ n. fiL

kilobit /'kilaubit/ n. F4L

megabit /'megabit/ n. WA

Reading Comprehension

Choose the best answer for each of the following.
1. Which of the following is the reason that makes the computer possible to be used in
personal affairs and business?
a. The computer works at a fast speed.
b. The computer has become small.
c. The computer costs little money.

d. All of the above.

2. Future accomplishments in the electrical and electronics industry may take aback

a. today’s products

b. today’s engineers

c. early engineers

d. sophisticated electronic systems

3. From the second paragraph, we can see that the electronic units will undoubtedly

a. increase mechanical products
b. become a standard in making products

c. turn out to be a standard component of more and more products



IL.

. The great increase in packaging density has enabled the small devices to

d. be substituted by mechanical units

. Different functional components of a small calculator such as storage stage, counter

circuitry, memory circuits and so on may exist
a. on a tiny chip

b. on different chips

c. in the separate packages

d. in the total circuitry

. The verbal phrase “referred to as” in the first sentence of the third paragraph can be

replaced by

a. preferred

b. labeled

c. reflected

d. refreshed

Besides keeping count of time, the other functions of a watch consist in
a. a small battery

b. its new mechanical renovation

c. its additional complicated circuits

d. advanced mechanical devices

. One of the areas has not been mentioned in the passage to use electronic systems. It

is .

a. the mechanical field
b. the biomedical field
c. the educational field
d. the chemical field

a. handle 8 bits

b. hold 16 kilobits

c¢. solve finite problems

d. possess voice output

Reading and Practice
ELECTRICAL AND ELECTRONIC ENGINEERING

IN THE FUTURE

So much of the development of science and technology depends on the variables of

economic, political, and social developments that precise predictions about future trends
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in the field of electrical and electronic engineering cannot be made. But it is possible to
discern certain technological trends which can reasonably be expected to occur.

A major scientific advance such as the development of a comprehensive theory and
knowledge of elementary particles, the basic components of all matter and energy, could
profoundly change the way we live tomorrow. A theory based on knowledge of such
strange objects as pulsars, stars that emit radio waves in uniform pulses, and quasars,
strong radio sources and unexplained sources of enormous energy, could alter life in
ways we cannot yet forecast.

Electrical and electronic scientists and engineers are engaged in examining and de-
veloping these areas. They are not restricted in their exploration to our present knowl-
edge of space or time. With an instrument known as an electron accelerator, they probe
the mysteries of the atomic nucleus, and with the radio telescope they study signals from
remote regions of outer space. With computers they can store information indefinitely
and with electronic circuits they can get information in a thousand-billionth of a second.

A major success such as the harnessing of thermonuclear energy produced through
nuclear fusion would radically affect the development of all branches of engineering.
The world would move from a state of energy scarcity to an era of inexhaustible energy
resources. Given the proper economic and political circumstances, this would cause
tremendous growth in science and technology.

However, if this major breakthrough does not occur, the enormous need for new
energy resources will continue to grow. With the ever-increasing use of fossil fuels, the
effort of much of the technological community is already directed toward the discovery of
new sources of non-fossil fuels. Solar, geothermal (relating to the heat of the earth’s
interior,) tidal, and wind sources of energy are gradually becoming more economically
possible. A technological breakthrough in any one of these fields would provide research
work for tens of thousands of electrical engineers. New and improved types of cells,
batteries, generators, converters, power plants, and ¢ransmission lines would have to be
designed, tested, evaluated, and built in order to properly use the new source of ener-
gy.

In any case, the future of electrical and electronic engineering does not depend sole-
ly on the development of new scientific theories or the discovery of new energy sources.
These engineers will be engaged in diverse technological pursuits such as the following.

Electrical and electronic engineers will be intimately involved in the development of
the completely automated industrial factory. It will become possible, with the aid of
electronic computers, to produce goods by teams of machines that transfer materials
from one to another. In such a factory a product could be manufactured, tested, la-
beled, packaged, and shipped without being touched by human hands or directed by hu-
man intellect.

In the field of transportation, electrical engineers are currently engaged in develop-
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ing the electric automobile, train, bus, and ship. They are designing new inertial guid-
ance systems which would guide rockets and interplanetary spaceships by using devices
which detect changes in speed and direction and make necessary adjustments automati-
cally.

Fueling aircraft and spacecraft by laser beam is another possibility that will trans-
form future travel. As light energy can be converted into other forms of energy, so
could the laser beam be converted to aircraft fuel. Such a breakthrough would greatly
reduce the weight of aircraft and thereby increase the probability of hypersonic travel—
travel at speeds five or more times greater than the speed of sound. Planes could travel
at 4,000 to 5,000 miles an hour and at altizudes of 150,000 feet.

Society will become more and more computerized, and the electronic engineer will
be called upon to design and build ever-smaller computers capable of doing more varied
and more complicated tasks. At some time in the future, fully automatic automobiles
and homes will be built and directed by computers. Computers that “think,” that learn
from errors and never make the same mistake twice, that are able to repair themselves
and reproduce themselves, may be the reality of tomorrow.

Cybernetics, the science of automatic controls, could eventually produce a race of
robots—machines in human shapes that perform human tasks with what parallels human
intelligence. Only human sensitivity, emotion, and sexuality will be missing. The neces-
sary scientific knowledge for building these labor-replacing devices is available to engi-
neers today: computer technology, microcircuit technology, control theory, and infor-
mation theory—a mathematical analysis of the efficiency with which conputers, telecom-
munication channels, and other information-processing systems are employed. The elec-
tronic engineer need only translate today’s knowledge into tomorrow’s machinery.

The exciting field of biomedical engineering offers enormous possibilities. More and
more electronic instruments to extend, repair, and improve upon physical life are cur-
rently being developed. Lasers are already used to join living tissues such as detached eye
retinas; their uses in surgery too intricate and delicate for the knife will become common-
place. Computers will be developed to diagnose and treat disease. Electroni¢ engineers
will devise more usable and varied organs and organ replacements. There is, theoretical-
ly, no limit to the uses of electronics in medicine.

Not only will the new developments make use of the electronic engineer; he or she
will develop new electronic products for people to buy. Telephones with picture screens
on which the connected parties can see each other and three-dimensional television which
would completely envelope the viewer could become ordinary household items.

Research and development, or R and D—investigation and experimentation by sci-
entists, engineers, and technicians is not confined to sciences such as physics or radio
astronomy. Countless engineers will continue to design and improve upon existing vacu-

um tubes, switches, and electromechanical devices. Improvements will be made in anten-
DY



nae, arrangments of wires and rods which fan out to receive electromagnetic waves; fil-
ters, which block out selected waves or current; transducers, which convert one form of
energy to another; and relays, which electrically cause switches in a circuit to open and
close. These are the basic components of the electronics industry and a vital segment of
the industries that maintain our economy.

These exciting possibilities indicate a bright future for electrical and electronic engi-
neers. They will play a central role in formulating, shaping, and bringing into being the
immediate and distant future.

From Language of Electrical and Electronic Engineering in English,

ed. , Engene J, Hall, Regents Publishing Company USA, 1977.

New Words

discern /di'samn/ v. E3; ¥
profoundly /pra'faundli/ adv. R BE HL ;AR K
pulsar /'palsa:/ n. fikvh B
quasar /'kweiza:/ n. REK
accelerator /=ek'seloreita/ n. PIPES S
probe /praub/ wv. BE
nucleus /'njuklias/ n. R %
indefinitely /in'definitli/ adv. ToRR A
harness /'ha:nis/ v. FIH
thermonuclear /,8a:mau'nju:klia/ . 3%
fusion /'fju:zen/ n. B
radically /'reedikali/ adwv. R H
inexhaustible /,inig'zo:stabl/ a. THFIERH
fossil /'fosl/ =. LRl
geothermal /,d3isu'a:mal/ a. BB gy
interior /in'tisria/ . N ER
converter /ken'vata/ n. R
transmission /treenz'mifon/ ». &%
evaluate /i'veeljueit/ v. P
diverse /dai'vais/ a. EHEHY
inertial /i'na:fal/ a. REHY
interplanetary /,intap'leenitori/ a. EBEFRAEH
hypersonic /‘*haipa'sonik/ a. HETEN
altitude /‘aeltitjuid/ n. BE
cybernetics /,saiba'netiks/ n. i
sensitivity /,sensi'tiviti/ UM



sexuality /,seksju'eeliti/ =.

microcircuit /'maikrau'sakit/ n.

telecommunication

/'teli-ka,mju:ni'keifan/ n.

tissue /'tisju:/ n.
detached /di'taetft/ a.
retina /'retina/ n.

intricate /'intrikit/ a.

commonplace /'komenpleis/ a.

diagnose /'daiagnouz/ v.
replacement /rip'leismant/ n.
dimensional /,di'menfanl/ a.
astronomy /es'tronami/ .
vacuum /'vekjum/ a.
electromechanical
/i'lektroumi'keenikal/ a.
antenna /&n'tena/n.
antennae /zen'teni;/
electromagnetic
/i'lektroumseg'netik/ a.
filter /'ilta/ n. ;v.
relay /'rilei/ n.
segment /'segmant/ n.

formulate /'fo:mjuleit/ v.

1. Use of Language

Exercise A

Complete the following paragraph selected from the reading passage with right words.
Cybernetics, the science of automatic controls, could _ (1) _ produce a race of
robots—machines in _ (2)__ shapes that perform human tasks with what _3_
man intelligence. Only human sensitivity, emotion, and __ (4) __ will be missing. The
necessary scientific knowledge __ (5)__ building these labor-replacing devices is available
__(6)_ engineers today; computer technology, microcircuit technology, control _ M
__» and information theory—a mathematical analysis of _ (8) _ efficiency with which
computers, telecommunication channels, and _ (9) _ information processing systems

are employed. The electronic _ (10)__ need only translate today’s knowledge into to-

morrow’s _ (11)
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