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Part One Electronics

Unit 1 Charge, Current and Voltage

Technical terms:

positive charge IF BT
negative charge FL R T
electric current FHLI

free electron HH#EF
electromotive force (EMF) H 5
potential difference B A 2

Questions for text discussion:

What fundamental particles is an atom composed of ?
Which letter is usually used to denote the charge symbol ?
What is the basic unit of voltage?

Text I

As we know, matter is made up of atoms, which are composed of a number of fundamental
particles. The most important of these particles are protons and neutrons found in the nucleus of the
atom and electrons moving in orbit about the nucleus. Normally the atom is electrically neutral, the
negative charge of the electrons balancing the positive charge of the protons. Particles may become
negatively charged by gaining electrons from other particles.

As an example, we may produce a negative charge on a balloon by rubbing it against our hair.
The balloon will then stick to a wall or the ceiling, which are uncharged. Relative to the negatively
charged balloon the neutral wall and ceiling are oppositely charged. We now define the coulomb(C)
by stating that the charge of an electron is a negative one of 1.60218X10™*° coulombs. Putting it
another way, a coulomb is the charge of about 6.24 X 10'® electrons. The symbol for charge will be
taken as Q or g.

The primary purpose of an electric circuit is to move or transfer charges along specified paths.
This motion of charges constitutes an electric current, denoted by the letters i or I, taken from the
French word “intensite”. Finally, current is the time rate of change of charge, given by i=dq/dt . The
basic unit of current is the ampere (A). An ampere is 1 coulomb per second.

Charges (free electrons) in a conductor , may move in a random manner. However, if we

1



want some concerted motion on their part, we must apply a so-called electromotive force (EMF).
Thus work is done on the charges. We shall define voltage “across” an element as the work done in
moving a unit charge (+1C) through the element from one terminal to the other. The unit of voltage,

or potential difference, as it is sometimes called, is the voltu(V).
New words:

1. atom [eetom] nJRF

2. partticle ['pa:tikl] n¥iF

3.proton [prauten] n[#Z1ETF

4. positive [pozetiv] adj.IEf, TR
5.charge [tfa:d3] n.HfTF

6.neutron [nju:tron] n.HF
7.nucleus [nju:klies] n(E+F) #%

8. negative ['negetiv] adj fif, WHRH
9.balance [beelons] . FH#

10. ceiling ['si:lin] nRIEMR

11. define [difain] ve.E X, M@

12. denote [di'neut] vt3E~, TR

13. electron [ilektron] n.HF

14. constitute ['konstitju:t] vefAm, Mk
15. electric  [i'lektrik] adj. H.H)

16. current [karont] n.HJE

17. conductor [ken'dakta] n 5%

18. voltage ['veultidz] n.HfE

19. element [‘elimant] nJT#E, 74t

Expressions:
be made up of Heeeee- il
be composed of Heee-- K
stick to F51E
define.. .as... HEeeeees B e

Notes to the text:

The most important of these particles are protons and neutrons found in the nucleus of the atom
and electrons moving in orbit about the nucleus.

RERLT R E IR B TR A T RS FSE s T

HH1#) found in the nucleus of the atom 3d 24N AT IEE BB Wi 4T 7] protons and
neutrons , protons and neutrons 5 electrons HFfFiE, T moving in orbit ... NI A4 E
{EEE, &1 electrons.
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Exercises I

hair.

1. Translate the following phrases and expressions.
() IE. fakiF

(2) HfrBERT A AL

(3) free electrons

4 BfrE

(5) to move in a random manner

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

current voltage positive negative  conductors
(1) The algebraic(fX¥ ) sum of the entering any node(Fi /) is zero.
(2) The electric field always does work on the charge.
(3) Electrons, as one knows, are minute ($#/> ) charges of electricity.
(4) Semicoductors are neither good nor good insulators(Z& 4% 1K).
(5) The algebraic sum of the around any closed path(#%42) is zero.

3. Tell what the underlined words mean here.
(1) Matter is made up of atoms, which are composed of a number of fundamental particles.
(2) As an example, we may produce a negative charge on a balloon by rubbing it against our

(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 107" coulombs. Putting it another way, a coulomb is the charge of about 6.24X10'8

electrons.

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

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

(2) A computer ( consists of, makes up ) an input/output(I/O)device, a memory,
a control section, and an arithmetic( %) and logic unit.

(3) A molecule(43 1) of water (is composed of, composes) three atoms—two of
hydrogen (5)and one of oxygen.

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

(5) The lines of flux(R74&) which (are made up of, constitute) the magnetic

field cut across the wire.

S. Translate the following sentences into English.
() TR HIE TR EAZIZ 3 I BT AR
(2) BERIBAIER T B,

(3) HBHBATXS BHEED,



Reading I

Electric Current

Quite a few years ago, scientists had very vague({#[¥]) ideas about electricity. Many of them
thought of it as a sort of “fluid” (Jfiifk) that flowed through wires as water flows through pipes, but
they could not understand what make it flow. Many of them felt that electricity was made up of tiny
particles of some kind, but trying to separate (3f---- 43 FF) electricity into individual particles
baffled ({52#) them.

Then, the great American scientist Milikan, in 1909, astounded (f#E ) the scientific world
by actually weighing a single particle of an electricity and calculating its electric charge. This was
probably one of the most delicate (BRF-F]) weighing jobs ever done by man, for a single electric
particle weighs only about half of a millionth of a millionth of a millionth of a millionth of a
millionth of a pound.

They are no strangers to us, these electric particles, for we know them as electrons. When large
numbers of electrons break away from their atoms and move through a wire, we describe  (3#ik)
this action by saying that electricity is “flowing” through the wire(5£%). Yes, the electric “fluid”
that early scientists talked about is nothing more than electrons flowing along a wire.

Useful Skill l

BHE I T 25

B (Scientific writing) 7 HMUSHEA, X2 HRFEE AR A & M RET U B 4.
EE5EERERLBA TR A

—+ EAFR Umpersonal)

MU~ BEN SRR AT REARRT, WIHTHEARD. BT E
BRSSO RS RMERARPEEL. REHHIEHRARFY, HETRE TSR
HHERRIMBEEANL R RN, TR X L4 Raf BHARMER R IR
SERLAG, BRI, KB BRI SCER A AR T

Bi40: The junction transistor is the most widely used active device in present-day electronic
circuits.

SRR R R LT TR P B IS B TR

An important function of NOT gate is to produce an output signal that is opposite in nature to
the input signal.

4



FENHEERDRETE SWAEREHE. ‘

EFEHARE, EARSRANK. ANHTTCENEE, HEAARKT. HE
Rk, AFRRIERBSCEF I B RR /AT

$ildl: One might therefore expect its electrical behavior to be similar to that of two junction

diodes connected back-to-back.
WFRHFE AR EMEFEEUTEIN YR YEBNE R _HE.

Z. ¥BRIERX (Formal in speech)

BT AN RRIBIE SRR+ ™H, TR S EEBEAMES L ERER.

#il40: It is a three-terminal device which exploits the properties of P-N junctions.

BRI P-N St =i 2845

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

directions.

BTiBJT e, $5HIBRIERME T B2 S F e .

FERT— B PRAE A T R E I BHAE “exploit”, TR B NI —KFHE
“use”. FEE—ABIUPUWAET —MEEGRX, - BHEEOR, FESEBERER.

=. BRAZEM. M (Objective and accurate in statement)

HTHECERRREWEYN, FrAH R S O EAE KRR R ET IS
FAMERRR, WNEREFWHRDLAEN. . EHIHEEN. SR HRman
BXENEEHFIEZ —.

#I10: 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.

PP BRI AR A BRI T R R AR SR BITHRE, T Sk BB B SRR
FEMERE,

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.

R RIS RABEREAER | RISHRE | O R B B,
V9. SCABTEE (Concise in stylistics)

FHEOCEE R SCEAE G AN 2 AR 7E F R B . 245 BETXR¥BH, WE
EW, A XEMUREFERNE, SCREMN, E0KE STmiEH, BEETHE M
ERM,

$i40: 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.

AR _E B BRR VI Rk P, T 265 I R R R FLIAL 2% B AR Ay
KRR



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.

FLBEL K/ R BEIE TR AL, e BELEA T B R A SO (0, BRI 6 0 P e PR A 22
HRFRBE AL

Ti. BEMME (Strict in logic)

RHEX R X - RIS RSB R BRSBRIEESHE, Ha@id kA
—RAE X ERTRERENE. BCENENES, ARHN, TRRES, HEREY
H RS K BB RAT AR

$I3n: 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.

FEREEHESHKEREN, SHBBREERRRL, FES5485 %095 K B E R
HORIEL.

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.

BFYI%. REGAGBOTE TS, Fh—SH s — S ER R
754, TIPS B A a3t R 5E e .

75~ TMARIBEM SR (Concentrated in technical terms)

HT A ARERE B R0 A, BRI CE R KBS WAE, XEH
ATWARERBECETMER, A0 o FREARK, SAREREZ SRS S,
M TR NEZE AR RN E IR, Fik, R CENERE WA SR XD
P I AR AE

#il40: The most obvious advantage is that the oscilloscope shows waveform, frequency and
phase simultaneously with the amplitude of the voltage (or current) being measured.

BREEFMR AR TEBENRBE RAK WIBENGFENBRE TR, SRR,

MSC constitutes an interface between the radio system and the public switching telephone
network (PSTN).

BENMLESTHAL (MSC) TR T ELH A% S AL HIELHM (PSTN) 2 8 F.

BMEZ, EXERNAT, BNBEREKENNEETENS RN SR, RET
Mﬂﬁ%é%ﬁ%ﬁﬁ,iﬁiﬂﬂﬁﬁﬂﬁiﬁ,E%ﬁﬂ%ﬁﬁﬂ%ﬁﬂﬁﬁﬁo



Unit 2 Semiconductor

Technical terms:

1. integrated circuit (IC) £EJH#%

2. N-type material N Z4htH
3. P-type material P RUbFE
4. forward bias IE TR &
5. reverse bias [z [ E
6. P-N junction P-N &5

Questions for text discussion:

1. Materials can usually be divided into three types, what are they?
2. Give some examples about semiconductor materials.

3. Describe the p-n junction electrical properties.

Text I

All integrated circuits are made from semiconductors, substances whose ability to conduct
electricity ranks between that of a conductor and that of a nonconductor, or insulator. Silicon is the
most common semiconductor material. Because the electrical conductivity of a semiconductor can
change according to the voltage applied to it, transistors made from semiconductors act like tiny
switches that turn electrical current on and off in just a few nanoseconds (billionths of a second ).
This capability enables a computer to perform many millions of simple instructions each second and
to complete complex tasks quickly.

The basic building block of most semiconductor devices is the diode, a junction of negative-
type (n-type) and positive-type (p-type) materials. The terms n-type and p-type refer to
semiconducting materials that have been doped—that is, that have had their electrical properties
altered by the controlled addition of very small quantities of impurities such as boron or

phosphorus . P-type N-type
In a diode, current flows in only one direction across the o OB -

junction from the p- to n- type material, and then only when the °.S0|DBD -

p-type material is at a higher voltage than the n-type material. The K ° SOIBD-

voltage applied to the diode to create this condition is called the 1]

forward bias shown in Fig. 1. The opposite voltage, for which E
Fig.1 Forword bias



