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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,

ARETTNREBIIFBBAARER. BEEMEH., EFBTLT A TR B F R
A E B ST, -

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, “amps”, or 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, or 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,shown in Fig. 1-1.

1.5V 1 __lr_ sv b | asv |
One cell % i

Two cells T
in series
Three cells
in series

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

15V J work with a particular voltage, but, other things being
equal, the bigger the voltage, the brighter the lamp. [+
= = Strictly speaking, a battery consists of two or more
cells. These can be connected in series, as is usual in a
I torch circuit, but it is also possible to connect the cells in
Fig. 1-2 Cells in Parallel parallel, like Fig. 1-2.

Cells connected 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
1.5V, 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 circuits
consist 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. &’

The resistance, R, of the filament is measured in ohms, or Q. If the battery voltage is
3V (2 C-size cells in series) and the lamp current is 300 mA,or 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, or Q to values in
kilohms, or kQ(thousands of ohms) and megohms,or MQ (millions of ohms). Electronic

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

component [ kem'paunent] n. T4, oM M4
circuit ['satkit] n. H &, &K@, — P

current [ 'karent] n. Wish, KW, K; B
voltage [ 'voultidz] n. H &
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resistance [ ri'zistons | n. HLPFH

electric [i'lektrik] adj. S H K, BEIHK, HE

charge [tfaid3] v. FoHL, fHH H; Wt n. FRFH; HH

particle [ 'partikl] n. BT, th/ME, &

negative [ 'negotiv] adj. HEM; AR ; HRM n. FE, A
drift [drift] n. R ;EH v. 2, B B8

random [ 'reendom | adj. & W, BEE K

symbol ['simbl] n. %5, &1F, ic5

ampere [ 'aampea | n. &

tiny [ 'taini] adj. R/VE, HUNG

switch [swit[] n. FF3&, ¥e#ft; B o Fife, B, THh
terminal ['terminl] n. &¥i, K¥i adj. L), K

flow [flou] n. K%, BH, K; Wsh v Hsh

filament ['filoment] n. 4%, T#

blow [blou] n. W3, KX v WK, &l; BEXMN

potential [pou'ten[l] n. ¥EZEM:, T REM: adj. BN, BEKN, "TEEM
difference [ 'difrens] n. 257 ; 4 ; =5

double ['dabl] n. BfF v. FINAE; NFF adj. BAFHY; WEK adv. WUFH; DEHy
exhaust [ig'zast] v. FR; #58; R

positive [ 'pozativ] n. 1IEH; IE® adj. HEM, FHRK; EHRH
resist [ri'zist] v. #&$L, HifE, KL

design [di'zain] n. #&it v. &it; X

glow [glau] ». &40k, &#, &=

vary [ 'veri,'vear-| v. IAE, A5 W ; A4k

find out i, KB, HR; T#H

make up ¥R%b; BB

in series H3Ek

in parallel F47, FFER

strictly speaking ™% #b 1}

consist of Hj«r---- 2H i

be made up of Hf+eerer 2H 1%,

depend on Bk F

Notes

[1] You can also find out about the important types of components used in building

electronic circuits.
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WARITTIFED ARELTATHATHRE T ERGEZ LR AMHEE,

B é) & @ # 4, “used in building electronic circuits” % it X 438 & & & & & 15 46
components, MR FEEP,HESFAEERAELEE L ENHEARARE.

[2] When this happens, electrons start to move in the same direction. .

EATMFER SRR, BT A RA—NMRAGT @B .

4 % When this happens & 3§ £ 4 ¥ #) a current starts to flow, BF“ % & &k sh ",

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

WAFAMED : LEEACLLE LR/ —A“BRA7L G R ECLE P TAT,

#] % that 3] § % 35 M 4] ,which makes the current flow round the circuit A & &M 4] ,
16 4% %4734 push,

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

WRAFWFEN ITARXF R IFEFELET 22 S A i 4aR 0, & EARG, I
AT

&) ¥ “other things being equal” 4 473 # J% 5= £ #4 4 # K Ik #5 , “the bigger the voltage,
the brighter the lamp. "5 # 4 “d% E# &, IT /A % V3% & F “the more... ,the more... "4 #)
ATHATHAENFHO TR, EFHEAMB G T, EFAH Ao g A vosoee aE

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

HATMED:COTEYT L R ERGAFLEREIAEFELA LLAEZHY
% fe,

&) P it K L& PIEE 4 the lamp filament,

Exercises

1. Put the following phrases into English.

(D BRI

(2) HLFHLE

(3) BEVLER

(4) EREBN AT
(5) 7 HL 167 BRI
(6) H#E

(D &RBF&

(8) C-EUBH P e 3t
(9) HEE

(10) FHEk
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2. Put the following phrases into Chinese.

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

(3) represented by the symbol I

(4) move in the same direction

(5) the number of electrons passing per second
(6) makes the current flow round the circuit

(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 circuits consist 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 battery
voltage across them. The battery current is divided between the two lamps.

(2) Resistance values in electronic circuits vary from a few ohms, or 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.
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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

_ Ux

expressed as a formula; I R The resistor is generally a linear device and its

characteristics form a 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 loads. %
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, inductor are wound
with various sizes of wire and in varying numbers of trunks which affect the DC (direct
current) resistance of the coil. Later, you will study how the resistance affects inductor
operation in certain AC (alternating current) 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). ™ 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.
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Words and Expressions

resistor [ri'zista(r) ] n. HPHAS

electrical [i'lektrikl | adj. S®AHXH, BB ¥/ BHH
proportional [ pra'po:fnal] adj. H.BIRT, BB

directly proportional [ %] % 1E k. (#9)

inversely proportional [ %] B H (#))

formula ['foxmjula] n. 2A=; FM

linear ['linia(r)] adj. XKy, KK, HEH

device [di'vais] n. 28 ; BE; &it

characteristics [ keerakta'ristik ] n. [ %] %1 , 4 1F 2R

form [form ] n. AR, B T v B, AR

plot [plot] n. &, XK v Rl4; 2KE

graph [gra:f] n. B; EXR v. HERER

limit ['limit] ». FPFR; BR#l; FRE o. Rl BRE

thereby ['dea'bai] adv. FH I, M

load [loud] n. fifif; KE|E v RKH,; AW

capacitof [ko'paesita] n. HLALF

condenser [ kon'denso] n. HLARY; B HELS

metallic [mi'telik] adj. B, S£BH

plate [pleit] n. EhT, &BIR

dielectric [daii'lektrik ] n. B/ fi; 41K adj. FEESFHR
negative terminal [ H,] A ¥

accumulate [o'kjurmjuleit] v. FAE, BfH; H#H

positive terminal [H ] IE ¥

discharge [dis'tfa:d3] n. #1457 ; BH . T, #HHE; HH
external [eks'tanl] n. M M adj. SMEREY, FHEE
restore [ri'sto:] v. K& ; FEE; BE

neutrality [nu:'treelsti/nju-] n. 130, FEHRE

inductor [in'dakta(r)] n. H RS, N A%

temporarily [ itempa'reali] adv. B Hy, I A

field [fi:ld] ». U, YiF adj. HIEIK; EFIH

wound [waund,wumnd] (wind 1t E418) F &5, %L
coil [koil] n. ¥, B; & v. &, &%; - % i P8
application [apli'keifn] n. HF; BEK; EH; EH
available [a'veilobl] adj. H23/); A HK
specification [ spesifi'keifn] n. 4% ; MU B; ER
slide [slaid] n. ¥, Wi ». ¥, W\%&; @3, FBfT
parameter [ pa'reemita(r)] n. Z¥(, Z8; RB; HE
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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.

WAIFIED: A S AL EIRAL mE & TR ERENR, 5 & Fae) a8 I,

) 2 B £ 48, “flowing in a circuit” A I 51845 B 2 &5 4 current,

directly proportional to % iE }t (#9) ;inversely proportional to s B (#),

[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.

HATFEL: A EEFTAERAS, RAATEHOLAAF LZARATH AT X
R, SEBELTAESES AR DA LERGELE , b ARERECLR, SEBET
Ao 386 5 .

O RAMES,BERSRRATHAGHESES., BAREBFREILAH#SDES.,

are used to £ LA I A FTHAMA L7 as K= AT . HA",

[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.

HRATMEL: NS5 R ERAMBEOBRR LG THEARBRAANACEER, XHHR
BERFET SR LAFH S L,

&) ¥ “connected to the positive terminal” % it % 473 425 & & £ &, %45 plate, “just
the same as that of the battery” ¥ & “that” /£ 3t & # 4. #5 Z “potential difference”,

[47 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.

HAWMEN: S LAATCAZSN , CAZSARRALEY CASZALEGHH X
e AL TO TS,

b A H 44,8 F which 51 T — ARG EEMNEG, A3 @ A Z AT EELA;
“as long as”" EER“R L7, 7| FHM4KIENG .,

[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).

HATMED : A(LARRETFMIFTABEAAETORRKEH 6 KB G FLTH.

#) ¥ “of winding coils to desired specifications” 4 4~ J& 3k 7 £ 7 4245 , /£ 4] P 1545 details,

The Radio Amateur’s Handbook published by the American Radio Relay League
(ARRL) :( b A A& & FH#).

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. ( )
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(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. ( )

(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. i )
(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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