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Unit 1 Circuits and Electrical Components

This unit introduces you to electronic circuits and explains what is meant by current,
voltage, and resistance. You can also find out about the important types of components
used in building electronic circuits, [

FRTRIMNENARBEFABRH 22AR . BEMBME., REBATLTHATHERTF
B, B Y B R ST R A,

Text A

Circuits

Current

An electric current is a flow of charged particles. Inside a copper wire, current is carried by
small negatively-charged particles, called electrons. The electrons drift in random directions until
a current starts to flow. When this happens, electrons start to move in the same direction. *! The
size of the current depends on the number of electrons passing per second.

Current is represented by the symbol I, and is measured in amperes, or *amps’, A.
One ampere is a flow of 6, 24 X 10" electrons per second past any point in a wire. That’s
more than six million million million electrons passing per second.

In electronic circuits, currents are most often measured in milliamps, mA, that is,

thousandths of an amp.

Voltage

In the torch circuit, what causes the current to flow? The answer is that the cells provide a
‘push’ which makes the current flow round the circuit. &

Each cell provides a push, called its potential difference, or voltage. This is represented by
the symbol U , and is measured in volts, V.

Typically, each cell provides 1.5 V. Two cells connected one after another, in series,

provide 3 V, while three cells would provide 4,5 V.

1.5V b v L asv t |
OHCCCTI; % %

two cells -|-
in series
three cells
inseries

Fig. 1-1 Cells in Series
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Cells connected in series

Which arrangement would make the lamp glow most brightly? Lamps are designed to
work with a particular voltage, but, other things being equal, the bigger the voltage, the
brighter the lamp. I
J Strictly speaking, a battery consists of two or more

i5v
cells. These can be connected in series, as is usual in a

| e torch circuit, but it is also possible to connect the cells in

parallel, like this:

Cells connected in parallel

Fig. 1-2 Cells in Parallel A single cell can provide a little current for a long
time, or a big current for a short time. Connecting the cells in series increases the voltage,
but does not affect the useful life of the cells. On the other hand, if the cells are connected
in parallel, the voltage stays at 1.5 V, but the life of the battery is doubled.

A torch lamp which uses 300 mA from C-size alkaline cells should operate for more

than 20 hours before the cells are exhausted.
Resistance

Part of the torch circuit limits, or resists, the flow of current, Most of the circuit
consists of thick metal conductors which allow current to flow easily, These parts, including the
spring, switch plates and lamp connections, have a low resistance, The lamp filament, on the
‘other hand, is made up of very thin wire. It conducts much less easily than the rest of the circuit
and has a higher resistance. ©*J

The resistance, R , of the filament is measured in ohms, Q. If the battery voltage is
3V (2 C-size cells in series) and the lamp current is 300 mA, 0.3 A, what is the resistance

of the filament? This is calculated from.

where R is resistance, U is the voltage across the lamp, and I is current. In this case, 10 Q
is the resistance of the lamp filament once it has heated up.

Resistance values in electronic circuits vary from a few ohms, Q,to values in kilohms,
kQ}, (thousands of ohms) and megohms, MQ, (millions of ohms). Electronic components

designed to have particular resistance values are called resistors.
Words and Expressions

component [ kem'peunent | n. T, TTH, W4
circuit ['so:kit] n», HPE&, K [H , —H

current ['karent] n. W, S, KK ;B
voltage ['vaultidz] n. H &

resistance [ rizistons | n. HfH
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electric [ilektrik] 7. SR, BBHA, B 1Y

charge [tfa:d3] ». A ;ETT o W 3% o, fEH e

particle [ pa:tikl] n. i T, /Mg, K

negative ['negativ] adj. wER, FH . HRK

drift [drift] n. EHERE o B, ERER

random ['reendem ] adj. £ B K, BEMEK

symbol ['simbl] n. &5, R1E,it%

ampere ['‘eempea] n. &1

tiny ['taini] adj. B/ #,HUNG

switch [swit]] n. JFoe, 5 ; B v Fih, 56748, T
terminal [‘torminl] n. &8, KW adj. KIHHY, K5
negative [‘negotiv] n. & &R adj. HEER .M

flow [flou] n. KW, B, KW W3 v Wzh

filament [filomont ] n. #R 2%, 4T 22

blow [blou] n. W3, k5 v. W, & ; BEXME)

potential [ pautenfl] n. WT¥EME, FIREYE: odj. AW IIH, WK, AT HEAS
difference ['difrons] n. ZE ;o Z 5]

double ['dabl] n. Bi{E o. {#INFE A% adj. PIFEHI; EK adv. XUfFEHL; DEH
exhaust [igzo:st] v. AR #ER 4
positive ['pozotiv] n. IFH; IEH adj. &0, BURE, IEHR B
resist [rizist] v. #&PL . Hr4E, BT

design [dizain] n. &1t o, #&it;it%&l

glow [glou] v. B4, B ER

vary ['veri/'vear-| v. EF,ZF T ;4L -

find out v, R, ZM &, I #

make up v. ¥WAEb,JE K

in series ERER

in parallel 347, H-BK

strictly speaking 5% M1 ik,

consist of fyeee e H %

be made up of i+ Hh

depends on R F

Notes

[17 You can also find out about the important types of components used in building
electronic circuits.

HATEN AL TATHEATHAL T LR EL LA A4 LA,

#.& & 1% 3% 47 ,“used in building electronic circuits” % it % £ 3 ¥ & & £ & - 4h components,
A EE P, RN EE MG EZEOHIURERA.
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[2] When this happens, electrons start to move in the same direction.

KETEL: S ARG, CF AL~ AHRAGFT A,

4 % When this happens & 3% £ & % 8 a current starts to flow, Bp“ % wIRA S A,

[3] The answer is that the cells provide a‘push’which makes the current flow round
the circuit.

HHTEL L EA L ARB AR H7IERREER PRI,

& % that 3] § %35 M & ,which makes the current flow round the circuit % Z & MK 4 ,
4 4% 5 4794 push,

(47 Lamps are designed to work with a particular voltage, but, other things being
equal, the bigger the voltage, the brighter the lamp.

WETEHD ATAL R R IAEHTLETH . BRZE LR, CELS, T
BEFME,

& ¥ “other things being equal” % £33 # 1% &  #& % M IR i& , “the bigger the voltage,
the brighter the lamp. T A “ & EM &, T K% " %35 ¥ “the more:*-, the more---" 2 #
AFAFHENEDAO LR, GFHZ ARG T, BFH M A

[5] Tt conducts much less easily than the rest of the circuit and has a higher resistance.

HATER  COTAMIT 2 RSB R H 5 EREHHEF LR CAAL R LM,

& % it 384K L4 PIEE) 4 the lamp filament,

Exercises

1. Put the following phrases into English
(1 B Joh

(2) BT

(3) FEHLER

(4) FERBN KT
(5) H B 47 KL ¥
(6 #HE

(1) &R

(8) C-RUBHPE L
(9) HBE

(10) FFER

2. Put the following phrases into Chinese

(1) components used in building electronic circuits
(2) small negatively-charged particles

(3 fepresented by the symbol T

(4) move in the same direction

(5) the number of electrons passing per second

(6) make the current flow round the circuit
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(7) work with a particular voltage
(8) strictly speaking

(9) connecting the cells in series
(10) switch plates

3. Translate the following sentences into Chinese

(1) You can also find out about the important types of components used in building
electronic circuits,

(2) An electric current is a flow of charged particles.

(3) The electrons drift in random directions until a current starts to flow,

(4) The size of the current depends on the number of electrons passing per second.

(5) Other things being equal, the bigger the voltage, the brighter the lamp.

(6) Strictly speaking, a battery consists of two or more cells.

(7) Connecting the cells in series increases the voltage, but does not affect the useful
life of the cells.

(8) Most of the circuit consists of thick metal conductors which allow current to flow
easily,

(9) Electronic components designed to have particular resistance values are called
resistors,

(10> It conducts much less easily than the rest of the circuit and has a higher resistance,
4. Translate the following paragraphs into Chinese

(1) Series and Parallel Connections

There are two ways of connecting components;

In series,each component has the same current. The battery voltage is divided between
the two lamps. Each lamp will have half the battery voltage if the lamps are identical.

In parallel, each component has the same voltage. Both lamps have the full batt;ary
voltage across them, The battery current is divided between the two lamps.

(2) Resistance values in electronic circuits vary from a few ohms, ,to values in kilohms,
kQ, (thousands of ohms) and megohms, Mg, (millions of ochms). Electronic components designed

to have particular resistance values are called resistors,

Text B

Electrical Components

Resistors

A resistor is an electrical component that resists the flow of electrical current. The
amount of current(I) flowing in a circuit is directly proportional to the voltage across it and

inversely proportional to the resistance of the circuit!*?. This is Ohm law and can be expressed as
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Us

R The resistor is generally a linear device and its characteristics form a

a formula. I =

straight line when plotted on a graph,
Resistors are used to limit current flowing to a device, thereby preventing it from
burning out, as voltage dividers to reduce voltage for other circuits, as transistor biasing

circuits, and to serve as circuit loadst??,

Capacitors

Electrical energy can be stored in an electric field. The device capable of doing this is
called a capacitor or a condenser.

A simple condenser consists of two metallic plates separated by a dielectric. If a condenser is
connected to a battery, the electrons will flow out of the negative terminal of the battery
and accumulate on the condenser plate connected to that side. At the same time the electrons will
leave the plate connected to the positive terminal and flow into the battery to make the potential
difference just the same as that of the battery™!. Thus the condenser is said to be charged.

To discharge the condenser the external circuit of these two plates is completed by
joining terminals together with a wire. The electrons start moving from one plate to the

other through the wire to restore electrical neutrality.
Inductors

An inductor is an electrical device,which can temporarily store electromagnetic energy
in the field about it as long as current is flowing through it'?, Also, inductors are wound
with various sizes of wire and in varying numbers of trunks which affect the dc resistance of
the coil. Later, you will study how the resistance affects inductor operation in certain ac
circuit applications.

" Excellent information is available about the details of winding coils to desired specifications in
The Radio Amateur’s Handbook published by the American Radio Relay League (ARRL )T,
Also there are numerous inexpensive special slide rules that allow you to establish required
parameters and to read the number of turns, coil length, coil diameter, and so on, needed

for the desired results.
Words and Expressions

resistor [rizisto(r) ] n. FaFHSS

electrical [ilektrikl] adj. SHREF LW, B ¥09; EE 7
proportional [ pro'porfnal] adj. {58 . 5% K61 69 |
directly proportional [ #{] BIF H (89)

inversely proportional [ %] B k. ()

formula ["fomjule] n. 243 ; #L

linear [linia(r)] adj. 268,410, HLEH
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device [divais] n. 268 ;B %E;%It

characteristics [ %] $&1E , $F1F 28

form [fo.m | n. AR, T v A H AL

plot [plot] n. B X E ». 4,4 HE

graph [gra:{] n. &; E* v. HERREKR

limit [limit] n. 5RR; B PREE v. BREl; RE
thereby adwv. I, AT

load [loud] n. fifif; BEHE v. & ;AR

capacitor [ kopaesita] n. HE#E

condenser [kon'densa] n. 455 & ;LA &R ;R BEAR '
metallic [miteelik] adj. &BH, ELEBH

plate [ pleit] n. ERR,.&BR

dielectric [daiilektrik] n. B4 FE; 4% & adj. IEERHR
negative terminal [3}] i 3%

accumulate [akju:mjuleit] v, FHE, B ; flif

positive terminal [ H#, ] 1E %

discharge [distfa:d3] n. #1528 v. HF,E#H%;HH
external [eksto:nl] n. #MER;4ME adj. PMEFEY . FHE A
restore [risto: | v. RE;FER;BE

neutrality [nu:'trelsti/nju;-] n. 71, P EPRE
inductor[ in'dakte(r)] n. %@%&:@ﬂi%

temporarily adv. B #y, IlE ik

field [fi:1d] n. 403K, 70 adj. HIEIA; BF 509
wound [ waund, wu:nd] wind 8t =438, b & 5K, E 5%
coil [koil] n. % .0 ; KB v. &, &% HHAE
application [aplikeiln] n. B iF; ER ;3 H ;@ H
available [a'vailebl] adj. B, A K

specification[ spesifikei/n] n. A&, EARULE 5, FEik
slide [slaid] n. ¥, ¥i8 v. W, @& EB.FH/T
parameter [ poremita(r) ] n. S, S R ;KRR EE

Notes

[1] The amount of current(I) flowing in a circuit is directly proportional to the voltage
across it and inversely proportional to the resistance of the circuit.

HAFWEY: AR PREG AL AL EAHHG S ERIENL, 5 & QG AR,

B4 & M % 4 ,“flowing in a circuit” 2 B 545 E £ 51445 current,

directly proportional to g%, iE ¥t (#9) ;sinversely proportional to & B ¥ (89),
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[2] Resistors are used to limit current flowing to a device, thereby preventing it from
burning out, as voltage dividers to reduce voltage for other circuits, as transistor biasing
circuits, and to serve as circuit loads.

HATED: B ESEAMBRAZ,BRHAASEHSLANG LEFAARLHELALX
PR, BB ETAKSES AAIE LB GLE bR ERELSE, CEZET
R il &

HHARLE,BERHSRARTHAGKBES, HARXBTRERARDES,

are used to AL 8 A TR L7 as R F“AT.HEA.

[3] At the same time the electrons will leave the plate connected to the positive terminal and
flow into the battery to make the potential difference just the same as that of the battery.

WaTAED:-ANS B EMMAEGEMK LG -FHEFREBANG R ER, X HHR
BE#RFAETEb AT S48 2,

& P “connected to the positive terminal” % it 4 44 4848 A L & & £ &, 5 1% plate,
“just the same as that of the battery” ¥ & “that” f£ 3t & % /X 69 & “potential difference”,

[4] An inductor is an electrical device,which can temporarily store electromagnetic energy in
the field about it as long as current is flowing through it.

HAFAED: S LAALLAZN . LABARRALHEY A AN LEFHHX
et A LTS T R4,

WéHEAEG., 4P which 3| &7 —AERHABRZERG, T EASRTHELA;
“as long as” EER“REV, 5| FLHMHKEMNEG,

[5] Excellent information is available about the details of winding coils to desired
specifications in The Radio Amateur’s Handbook published by the American Radio Relay
League (ARRL).

HRTTEN LA ALK LT M ABLNEGRARAEHEHEBHELTH,

é) % “of winding coils to desired specifications” 4 #A~15 J& 3k 3h & 48 4235, &£ & P 15 4%
details,

The Radio Amateur’s Handbook published by the American Radio Relay League (ARRL) .
A K28 F A

Exercises

Mark the following statements with T{true) or F(false) according to the text

(1) The amount of current flowing in a circuit is inversely proportional to the voltage

across it and directly proportional to the resistance of the circuit. ( )
(2) Resistors are used to limit current flowing to a device, ( )
(3) Electrical energy cannot be stored in an electric field. ( )

(4) A simple condenser consists of two metallic plates separated by a dielectric.

( )
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(5) If a condenser is connected to a battery, the electrons will flow out of the positive
terminal of the battery and accumulate on the condenser plate connected to that side.
( )
(6) To discharge the condenser the external circuit of these two plates is completed by
joining terminals together with a wire. ( )
(7) The electrons start moving from one plate to the other through the wire to restore
electrical neutrality. ( )
(8) An inductor is an electrical device, which can permanently store electromagnetic
energy in the field about it as long as current is flowing through it. ( )
(9) Excellent information is available about the details of winding coils to desired

specifications in The Radio Amateur’s Handbook published by the American Radio Relay

League (ARRL). ( )
(10) A resistor is an electrical component that enhances the flow of electrical current.
( )
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