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Part One Electronics

Unit1 Electronic Components

Preparing for the text

Technical terms

electronic equipment e
electronic circuits ¥ HAL i
electrical energy FHLRE
variable resistors AT P
alternating currents AL
direct currents HiH
non-conducting material ZEE> SN

Questions for text discussion

What component can restrict the flow of electrons ?
What component can be used to change AC into DC?
What component can amplify small signal ?

\_»> TEXT

The circuits inside pieces of electronic equipment are a bit like cities : they're packed with
components (similar to buildings) that do different jobs and the components are linked together by
cables or printed metal connections (similar to streets)."! Unlike in a city, where virtually every
building is unique and even two supposedly identical homes or office blocks may be subtly different,
electronic circuits are composed of a small number of standard components. But, just like
LEGO®()kHEi3t), you can put these components together in an infinite number of different places
so they do an infinite number of different jobs.

These are some of the most important components you'll encounter.

e Resistors

These are the simplest components in any circuit. Their job is to restrict the flow of electrons
and reduce the current or voltage flowing by converting electrical energy into heat. Resistors come
in many different shapes and sizes. Variable resistors (also known as potentiometers) have a dial
control on them so they change the amount of resistance when you turn them. Volume controls in

1



audio equipment use variable resistors like these.

e Capacitors -

These relatively simple components consist of two pieces of conducting material (such as metal)
separated by a non-conducting (insulating) material called a dielectric. They are often used as timing
devices, but they can transform electrical currents in other ways too. In a radio, one of the most
important jobs, tuning into the station you want to listen to, is done by a capacitor.

o Diodes

The electronic equivalents of one-way streets, diodes allow an electric current to flow through
them in only one direction. They are also known as rectifiers. Diodes can be used to change
alternating currents (ones flowing back and forth round a circuit, constantly swapping direction) into
direct currents (ones that always flow in the same direction).

e Transistors ’

Easily the most important components in computers, transistors can switch tiny electric
currents on and off or amplify them (transform small electric currents into much larger ones).
Transistors that work as switches act as the memories in computers, while transistors working
as amplifiers boost the volume of sounds in hearing aids. When transistors are connected
together, they make devices called logic gates that can carry out very basic forms of decision
making.

New words

1. component [kam'paunant] n. Joff
.circuit ['se:kit] n HEK
.equipment [ikwipment] n &%
_infinite [infinit] adj. JCRRIK
.encounter [in'’kaunta] vz iEZ|
.resistor [riziste] n. HiFH
.capacitor [ka'paesita] n HZH

8. dielectric [dai'ilektrik] n. Zi%kik

9. separate ['seperit] v 0 FF

10. current [karent] n. HLJ

11. transistor [ treen'siste ] n. faiAE

12. amplifier [zemplifaia] n JBKEE

N N bW

Expressions
be composed of B -ee - A R
be known as BERRABL -
consist of B -ee e 2
act as FAAL e



Notes to the text

[1] they're packed with components (similar to buildings) that do different jobs and the
components are linked together by cables or printed metal connections (similar to streets).

HLEE G LR T YD), ARIFTTHEEEEARKEM, @it
Tk, EVHHREAGES CRUTHEIE) T L XS u SR .

1X 1 that do different jobs 4 5€ 15 M), E1Hi4E4T 14 components.

Exercises

1. Translate the following phrases and expressions.

(1) HERH B AR T

(2) HIREF AL .

(3) flow in only one direction.

4) &E. WrIFx.

(5) . insulating material called a dielectric.

2. Fill in the blanks with the words given below.

circuit current tranmsistors conductors charge

(1) The job of resistor is to reduce the flowing.

(2) Alternating currents are ones flowing back and forth round a

(3) The electric field always does positive work on the

(4) Semicoductors are neither good nor good insulators(Z& 2% /).

5) that work as switches act as the memories in computers.

3. Tell what the underlined words mean here.

(1) Matter is made up of atoms, which are composed of a number of fundamental (FEZA
] particles(Fi ).

(2) As an example, we may produce a negative charge on a balloon (X ER)by rubbing (BE#E) it
against our hair.

(3) The unit of voltage , or potential difference, as it is sometimes called, is the volt(V).

(4) The balloon will then stick to a wall or the ceiling, which are uncharged.

(5) We now define the coulomb(C) by stating that the charge of an electron is a negative one of
1.60218 X 10 " coulombs. Putting it another way, a coulomb (£ is the charge of about 6.24 X
10'® electrons.

4. Choose the appropriate words or expressions to fill in the blanks.

(1) The switch, resistor (Fi.FH)and wire (are composed of, constitute) a circuit.

(2) A computer (consists of, makes up) an input/output(l/O)device, a memory, a
control section, and an arithmetic(# 4{¥]) and logic unit.

(3) A molecule(4)¥) of water (is composed of, composes) three atoms—two of

hydrogen (%{)and one of oxygen.



(4) The flow of electrons (is made up of, makes up ) electric current.

(5) The lines of flux(f /1£k) which (are made up of, constitute) the magnetic
field cut across the wire.

5. Translate the following sentences into English.

(1) EEPE AT CABRAS AL IRIALSN o

(2) MR HPBLE R g LA 5) T ZH R -

(3) EAE EIERREI—AN TR

§

- :
wt . Reading

o

Current and Voltage

Part of the reason why electricity seems so mystifying (f#7F) is because you can't see it. But
such things as voltage, current, etc can be explained by imagining electricity in cables as if it was water
flowing in a pipe. Voltage is the "pressure of electricity", and Current is the flow-rate.

Voltage is potential, like a head of steam, a static pressure of electricity waiting to flow.

Current is measured in AMPS. If electrons are the atoms of electricity, you'd see six million
million million of them flow per second for each amp of current there is. (electrons are very small -
many household appliances (X F Hi. %) have several amps as a working current).

You can spot the electricians, as they talk about a voltage that there is, but talk about a current
that flows through something.

Power is easy to work out, as it's voltage multiplied by current. It's like hydroelectric(7K /] % Hi.
ff]) power stations having a power which is the voltage (height) of water x the current (amount of
water flowing). The standard power socket (4#i /) in the UK is 240 volts, and can supply up to 13
amps. So, the maximum power is 240x13 = 3,120 Watts. A three kilowatt electric fire is at the limit
of what can be plugged into a single socket.

Similarly, you can turn this around and work out that a 100 watt bulb requires a current of 100
divided by 240 = 0.4 amps.

But on electricity bills you don't pay for power, you pay for energy. Again, there is an easy
relationship for working these things out. Energy is power x time. A one kilowatt (1 000W) heater
running for one hour has used one kilowatt-hour. A kilowatt-hour costs about 7p (2001) generally,
but is cheaper at night. You can always work out these things scientifically; for example a fridge
with a power of 100 watts, in ten hours uses one kilowatt-hour.
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B HETE AR B R A
—. BTAM Umpersonal)
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f5]0: The junction transistor is the most widely used active device in present-day electronic
circuits.

S5 7 R R 2T R T R P R R I A R AR

An important function of NOT gate is to produce an output signal that is opposite in nature to
the input signal.
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fl4n: One might therefore expect its electrical behavior to be similar to that of two junction
diodes connected back-to-back.

WFE A AN E R BRI T AN S ST SRR AR RE.
—. #BRIEX (Formal in speech)

BT AT R R B 3 KA B Sk + 40 2R, B AR SCEFE A AR R _E R
EFR.

#l4n: It is a three-terminal device which exploits the properties of P-N junctions.

‘BRI A P-N SRr 0 = 234

By directivity is meant the ability of the microphone to pick up sounds from various
directions.

FriEJr mtE, FRIIBLRAL S NEATT 2 S E HIRE

FERT— M A s A A T EEBGE B IE “exploit”, T ¥ 8 FBUH W H— A
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=. BRREM. #Eff (Objective and accurate in statement)

HFRHOCE R R A M EDN), Fr A R SRR N EAE KRR LET A GES
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BRI BEFRAELZ

f5l0: In a wire through which an electric current flows, the electrical power that is changed
into heat is commonly called the power loss in the wire, and the difference of potential across the
terminals of the wire is called the voltage drop in the wire.
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The farad is the capacitance of a capacitor with a potential difference of one volt when it is
charged with a charge of one coulomb.

PR Y — AN AR AL ZE R 1 AREF H A 1 B B s B I K A .
VU, XA (Concise in stylistics)
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#4: The coil on which the current is impressed on the input side of the transformer is called
the primary, while the one from which the induced current is obtained on the output side is called the
secondary.

1A Hs 45 B A S L B UL R 2 BB AR A T R 2 Pl , - T A Y S SR A JR N2 HEL A ) 2 PR Ay
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On account of the accuracy and ease with which resistance measurements may be made and
well-known manner in which resistance varies with temperature, it is common to use this variation
to indicate changes in temperature.
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fi. ZEYER (Strict in logic)
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A AR R AR RAT AT R

1 41 : The resistance of a wire is directly proportional to its length, inversely proportional
to its cross-section, and directly proportional to the resistivity of the substance forming the
wire.

SNBSS HAKERIEL, SIEEIIIASS L, I BS54 -T2 M) T Hi L &R
HSE L .

Because the primary and secondary windings do not occupy exactly the same space, some of
the flux that, links one winding does not link the other winding so that the e.m.f. per turn of the two
windings are not exactly the same.
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I~ TNARTEM S (Concentrated in technical terms)

BT ARE B A B SRR TS L T RO E A KER T AE . 3T
BHEA R, M AREFR LT RS T, TR T AR A% L b i AR 5 AR X
HfFE. B, RBEBCSCE RN L ARE MR DO — M SCE 1 B AL

#5]n: The most obvious advantage is that the oscilloscope shows waveform, frequency and
phase simultaneously with the amplitude of the voltage (or current) being measured.
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