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Electronics

Unit One Basic Knowledge of Electronics

N [Learning Target]

In this Unit, our target is to train your reading comprehension. Try to grasp the
main idea of these passages and learn the speciality vocabularies.
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Resistors, Capacitors and Inductors

Questions for passage discussion

What is a resistor? And what are the characteristics of a resistor?
What is a capacitor? And what is the capacitance? What can capacitors be applied to?
What can inductors be used to do?

Text

A resistor(Fig. 1.1) is a two-terminal electronic component that produces a voltage across its
terminals that is proportional to the electric current through it in accordance with Ohm's Law: V'=IR.

Fig. 1.1 Resistors

Resistors are elements of electrical networks and electronic circuits and are ubiquitous in
most electronic equipment. Practical resistors can be made of various compounds and films, as
well as resistance wire (wire made of a high-resistivity alloy, such as nickel/chrome). The
primary characteristics of a resistor are the resistance, the tolerance, maximum working voltage
and the power rating. Other characteristics include temperature coefficient, noise, inductance and
critical resistance. The ohm (symbol: ) is a unit of electrical resistance. Commonly used in
electrical and electronic usage are the kilohm and megohm.

Capacitors(Fig. 1.2) store electric charge. They are used with resistors in timing circuits
because it takes time for a capacitor to fill with charge. They are used to smooth DC supplies by
acting as a reservoir of charge. They are also used in filter circuits because capacitors easily pass
AC (changing) signals but they block DC (constant) signals.




Fig. 1.2 Capacitors

Capacitance is a measure of a capacitor's ability to store charge. A larger capacitance means
that more charge can be stored. Capacitance is measured in farads, symbol F. However 1F is very
large, so prefixes are used to show the smaller values. Three prefixes are used, p (micro), n (nano)
and p (pico).

An inductor (Fig. 1.3) is formed by winding wire around a suitable mold to form a coil. Its
electrical property is called inductance and the unit for it is the henry, symbol H. 1H is very large
so mH(milli-henry) and uH(micro-henry) are used, 1000pH = 1ImH and 1000mH = 1H. Iron and
ferrite cores increase the inductance. Inductors are mainly used in tuned circuits and to block high
frequency AC signals. They pass DC easily, but block AC signals, this is the opposite of
capacitors. Inductors are rarely found in simple projects, but one exception is the tuning coil of a
radio receiver. This is an inductor which you may have to make yourself by neatly winding
enamelled copper wire around a ferrite rod.

Fig. 1.3 Inductors
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New Words and Expressions

resistance [ri'zistans]
resistor [ri'zisto]
capacitor [ke'peesits]
capacitance  [ka'paesitans]
inductor [in'dakta]
inductance  [in'daktans]

unit [ju:nit]
ubiquitous  [ju:'bikwites]
resistivity [rizzis'tiviti, riz-]

alloy ['zeloi,a'loi]
prefix Lipri:'fiks,'pri:fiks]
voltage ['veultidz]
constant [konstant]
AC

DC

charge [tfa:d3]
mold [mauld]
coil [kail]
frequency [frikwansi]
Ohm's Law

electronic circuits
timing circuits

critical resistance
power rating
enamelled copper wire
ferrite cores

filter circuits

ferrite rod

Notes

1. A resistor is a two-terminal electronic component that produces a voltage across its

terminals that is proportional to the electric current through it in accordance with Ohm's Law: V' = IR.
CHEER—AZHRELT A, REKBLE V=IR, GLEARGLEERTBTE
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2. The ohm (symbol: ) is a unit of electrical resistance.

W, FEL 64 45 2 R4, unit, 4%




3. They are also used in filter circuits because capacitors easily pass AC (changing) signals
but they block DC (constant) signals.

AC (changing) signals % #4125 ; DC (constant) signals & /A135

4. An inductor is formed by winding wire around a suitable mold to form a coil.

be formed by : @eeee 28 A% (T A%,)

Exercises

I. Try to match the following columns.

1. two-terminal component wFaH

2. Ohm's Law PR A%

3. electronic circuits =su Mt

4. power rating BRAB R AE

5. critical resistance K B, 2

6. electric charge RO

7. enamelled copper wire W, fi7

8. filter circuits 59 A
IL Fill in the blanks in each of the following sentences.

I is proportional to the electric current through the resistor.
2. Practical resistors can be made of various compounds and , as well as

3. Capacitance is a measure of a capacitor's ability to store

4. An inductor is formed by winding wire around a suitable to form a

5. Inductors are mainly used in and to block high frequency AC signals.

Direct and Alternating Current

Questions for passage discussion

What is direct circuit? What is alternating circuit?
How can we convert alternating current into direct current?
And how can we convert direct current into alternating current?

What can alternating circuit be used to do and what is the advantage of it?

Unit One Basic Knowledge of Electronics
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Text

Circuits consisting of just one battery and one load resistance are very simple to analyze, but
they are not often found in practical applications. Usually, we find circuits where more than two
components are connected together. And there are two basic ways in which to connect more than
two circuit components: series and parallel. Series circuit is a circuit in which two or more pieces
of apparatus are connected end to end or in tandem where the current is not divided at any point.
Parallel circuit, a closed circuit in which the current divides into two or more paths before
recombining to complete the circuit, is the opposite of series circuit.

And we know that if two resistors were connected in series, to get the total resistance of two
resistors, R1 and R2, you add them together. On the other hand, to find total resistance of two in
parallel circuits, you have to add the reciprocals of the resistances and take the reciprocal of the result.
Capacitors and inductors in series circuits or in parallel circuits have the similar characters.

It’s one of the main classification methods about circuits in electronics. Not by connecting
methods of components in circuit , it is well known that electric circuit is usually divided into
two classes: direct circuit and alternating circuit, by the signal or current flowing through direct
current, abbreviation, DC, is a current that always flows in the same direction (i.e., the polarity
never reverses). The current might be constant, as from a battery or a regulated power supply; it
might be pulsating, as from an unfiltered rectifier. And these systems are usually called direct
current circuit. The first utility systems installed by Edison used DC technology. Not long after
Edison installed his direct current system, others realized that the use of an alternating current
system had advantages over the DC.

Every time we turn on a television set, a radio, or any of other electrical appliances, we are
calling on alternating currents to provide the power to operate them. But, what is the alternating
current? Different from direct current moving through a conductor or circuit in one direction only,
alternating current, abbreviation, AC, is a current that periodically reverses its direction of flow.
As Fig. 1.4 showing, in one cycle, an alternation starts at zero, rises to a maximum positive level
at 90 degrees, returns to zero at 180 degrees, rises to a maximum negative level at 270 degrees,
and again returns to zero at 360 degrees. The number of such cycles completed per second is
termed the AC frequency. In the United States and many other areas of the world, the frequency
is 60 hertz or cycles per second. And in our country the current used for the transmission of
electrical energy and the operation of common machines has a frequency of 50 hertz.

AC is widely used for the operation of the vast majority of circuits, which can be transmitted
over long distances, even without using connecting wires between source and receiver, provided
the change rate of current is fast enough, transformed to various voltages and easily to larger or
smaller values using a device known as a transformer, but DC cannot. However, in many circuit
applications such as general purpose lighting and heating, either AC or DC can be used. We can
convert DC to AC by using a DC-AC converter, a circuit that converts a DC input voltage into an
AC output voltage, with or without step-up or step-down, and AC to DC by rectification circuit
formed by the diode, resistor and capacitor.

e
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0° 90° 180° 270° 360°
£ =t
0 } : '
g
Fig. 1.4 Alternating current
New Words and Expressions
battery ['baetori] n. R
application [eepli'keif an] n. JL )
component [kem'paunent] n. 247,
series ['siariz] n. :3:63
parallel ['pzeralel] n. F B
apparatus [leepa'reitas] n. B, E
tandem ['teendom] adv. BHEK, MAH
divide [di'vaid] v. o &, Fait
recombine [ritkem'bain] . £, Ao
opposite ['opaezit] adj. R, RF
reciprocal [ri'siprakal] n. 214
classification [kleesifikeifon] n. a2k, %A
direct [di'rekt] adj. HA, A
alternating XAk, RE
current ['karant] n. w7
abbreviation [abrirvieifen] n. ®E, M5
polarity [pau'leeriti] n. AR
reverse [ri've:s] V. R4, 18148
constant [konstant] n. ez, *%E, F€
regulate [regjuleit] V. =4, AT
pulsate ['pAlseit] V. K, BRBhE
unfilter [An'filta] adj. ARIEIK Y
rectifier ['rektifaia] n. AR, BARSE
utility [ju(:)"tiliti] # BRARE, A
periodically [pierr'odikali]  adv. JE) A e,




cycle ['saikl] n. IR, B
frequency ['fri:zkwensi] n. ES
transmission [treenzmifan]  v. 3%, HiE
vast [va:st,veest]  adj. EX&, K&
majority [ma'd3oriti] n. 28, KX
receiver [ri'sizva] n. HLE, B
provided [pra'vaidid] conyj. $e R, B
transformer [treens'forma]  n. TE, BEH
Notes

1. Series circuit is a circuit in which two or more pieces of apparatus are connected end to
end or in tandem where the current is not divided at any point.

endtoend: & EARE

2. On the other hand, to find total resistance of two in parallel circuits, you add the
reciprocals of the resistances and take the reciprocal of the result.

on the other hand: % —7 &

the reciprocal of ...: «---+-#948] %

3. Not by connecting methods of components in circuit, it is well known that electric circuit
is usually divided into two classes: direct circuit and alternating circuit, by the signal or current

flowing through.
it is well known that: AKX Ff J&] 4=
be divided into ... : A Ao

4. Direct current, abbreviation, DC, is a current that always flows in the same direction (i.e.,
the polarity never reverses).

in the same direction: #8F] 497 &)

5. Not long after Edison installed his direct current system, others realized that the use of an
alternating current system had advantages over the DC.

not long after ... : - BERA
have an advantage over ... : bbeee Y
Exercises

I. Try to match the following columns.

1. step-up 7 #K

2. step-down HARR

3. DC-AC converter TR

4. regulated power Bl e

5. load resistance HA-ZARRSE
6. series circuit & E

7. parallel circuit FEG R
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8. direct circuit =
9. alternating circuit R 3
10. rectification circuit B

II. Translate the following sentences into Chinese.

1. Circuits consisting of just one battery and one load resistance are very simple to analyze,
but they are not often found in practical applications.

2. And there are two basic ways in which to connect more than two circuit components:
series and parallel.

3. On the other hand, to find total resistance of two in parallel circuits, you add the
reciprocals of the resistances and take the reciprocal of the result.

4. Not by connecting methods of components in circuit, it is well known that electric circuit
is usually divided into two classes: direct circuit and alternating circuit, by the signal or current
flowing through.

5. Direct current, abbreviation, DC, is a current that always flows in the same direction (i.e.,
the polarity never reverses).

6. AC is widely used for the operation of the vast majority of circuits.,, which can be
transmitted over long distances, even without using connecting wires between source and
receiver , provided the change rate of current is fast enough, transformed to various voltages and
easily to larger or smaller values using a device known as a transformer, but DC cannot.

© Reading

Integrated Circuits

Questions for passage discussion

What is the integrated circuit? Which components can be included in a integrated circuit?
Which systems can IC be applied to?
What benefits using the IC can bring?
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Text

In 1958, an extremely important device was invented independently by Jack Kilby, working
at Texas Instruments, and by Noyce and Moore at Fairchild Semiconductor: the integrated circuit
(IC, see Fig. 1.5), which combines BJTs, MOSFETs, resistors, and capacitors, as well as their
interconnections, into a functional circuit on a single chip.

Fig. 1.5 Integrated circuits

Integrated circuits are usually called ICs or chips. They are complex circuits which are
combination of a few interconnected circuit elements such as transistors, diodes, capacitors and
resistors produced in a single manufacturing process on one and the same bearing structure,
called the substrate, and intended to perform a definite function involved in converting
information.

In the early 1960s, ICs contained perhaps 100 devices, and the smallest features were about
25 micrometers (um ). Realizing that the cost of complex electronic systems could be reduced
dramatically by the use of more complex ICs, process engineers have worked diligently to
increase the practical dimensions of chips and to reduce the sizes of the devices. Today's most
advanced ICs contain in excess of 10 million devices and have features as small as 0.25 um (A
human hair is about 25 um in diameter). The trend toward smaller devices is expected to continue.
In addition to the increased number of devices, the reduction in the size of features results in
higher performance (i.e., faster) digital circuits. Thus, we can anticipate even greater advances in
the field of electronics.

The manufacturing techniques used for ICs can be divided into two main types: film
technique and monolithic technique. And ICs can be classified by function into two: circuits to be
applied in digital systems and those to be applied in linear systems. The digital ICs are employed
mostly in computers, electronic counters, frequency synthesizers and digital instruments. And the
analog or linear ICs operate over a continuous range, and include such devices as operational
amplifiers.

10"
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These advances will result from teamwork by physical electronics scientists, process
engineers, circuit designers, and systems designers. Although this book primarily considers
circuit design, it provides useful background information for all engineers in the electronics
industry.

The invention of IC is a great revolution in the electronic industry. Sharp size, weight
reductions are possible with these techniques; and more importantly, high reliability, excellent

functional performance, low cost and low power dissipation can be achieved. ICs are widely used
in the electronic industry.

Exercises
I. Answer the following questions.
1. When did the integrated circuits be invented?

2. How many methods did manufacturing techniques use for ICs?

II. Translate the following sentences into Chinese.

1. In the early 1960s, ICs contained perhaps 100 devices, and the smallest features were
about 25 micrometers (pm ).

2. In addition to the increased number of devices, the reduction in the size of features results
in higher performance (i.e., faster) digital circuits.

3. The manufacturing techniques used for ICs can be divided into two main types: film
technique and monolithic technique.

4. ICs can be classified by function into two: circuits to be applied in digital systems and
those to be applied in linear systems.

Translating Skills

T FEIENIEE R A

E NV IHIEAE o — PR R AN AR T S A AR 045 B TR, BAUER. fa 9]
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(2) KEAEHIABAIEMR, Flhn, SMEBEE SRR AR (DU BBAR
WY LA tele-F4 BH BRI 30 4.

(3) BEZ AL H4AnE i, & WA W PCM(Pulse-Coded Modulation, ik v 4 5 i 1) -
CDMA(Code Division Multiple Access, i%4; 2 1). DSP(Digital Signal Processing, ${F{5 5
b PR

(4) AR Z, Bl sound —IEMEL IR, HER HEE. EET, EIEARN, FiE
A Wik, FERAERS, Ll “EEE, @27 BN,

2. #k
(1) W RIAENZS, PRk B s s A .

[f51 1] Vector and matrix techniques provide the framework for much of the developments
in modem engineering.

SR ANHE M TR A IR TRE 2 B R SR it T HEZE.

() T ZMHBEhER, HRTER K ZE W FEY)

[f51 2] Chapters 7 and 8 are devoted to the calculus of functions of one variable and,
recognizing again the mixed background knowledge in mathematics of the students, the basic
ideas and techniques of differentiation and integration are reviewed in Chapter 7.

97 FA 8 HiTIR AR RIS, FHEBFERFEMBEAT, BTER
W SR AN S 5 77 2.

(3) A FH A 1 R 4 e A A Sk, SR A S AR R AT, MOE A
FASNEBCR AR MR 434

[f5 31 Television is the transmission and reception of images of moving objects by radio
waves.

R A3 T TG £k v B R R RS sh A4 1 B 15

(4) fEHARRREBhiA, (ER) TR .

[f51 4] The calculus, aided by analytic geometry, proved to be astonishingly powerful and
capable of attacking hosts of problems that had been baffling and quite unassailable in earlier days.

TR S 4 LA JLAT R — AN ER s R T H, e iy 2 NI A S AR 2 BUETIA
N TSR P [e) 7L

3. &k

(1) BEAEH “HAdr E1E+ LW 8h i+ B RIEANETE)” A8,

[f51 5] Chapter 6 provides a basic introduction to the ideas of sequences, series and limits.
6 ENAFY. BB RFEAMS.

(2) HH it FRERX EEREAEKIE.
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