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Part I

Basic Knowledge of Electronic Technology



Unit 1 Current, Voltage and Resistance

Text

The primary purpose of an electric circuit is to move or transfer charges along specified
paths. This motion of charges constitutes an electric current. Current flow is represented by the
letter symbol i or /, and it is the time rate of change of charge, given by i=dg/dt. The basic unit in
which current is measured is the ampere(A). An ampere of current is defined as the movement of
one coulomb(6.28x10'®electrons) past any point of a conductor during one second of time. The
milliampere(mA) and the microampere(pA) units are also used to express a magnitude of current
much smaller than the ampere. One milliampere is equivalent to one-thousandth of an ampere,
and one microampere is equivalent to one-millionth of an ampere.

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 term voltage (represented by the letter
symbol U) is commonly used to indicate both a potential difference and an electromotive force.
The unit in which voltage is measured is the volt(V). One volt is defined as that magnitude of
electromotive force required cause a current of one ampere to pass through a conductor having a
resistance of one ohm. Besides the volt, smaller or larger magnitude of voltage are expressed in
millivolts(mV), microvolts(uV) or kilovolts(k V).

Resistors restrict the flow of electric current, for example, a resistor is placed in series with a
light-emitting diode (LED) to limit the current passing through the LED. The value of resistor is
called resistance and is represented by the letter symbol R. Resistance is measured in ohms; the
symbol for ohm is an omega €. One ohm is defined as that amount of resistance that will limit
the current in a conductor is one ampere when the voltage applied to the conductor is one volt.
1 Q is quite small so resistor values are often given in kiloohm(k€2) or megohm(M£2) .

“Ohm’s Law” is one of the fundamental laws of electronics, and pertains to the relationship
between current, voltage and resistance in an electrical conductor. This relationship states that
“Current=Voltage/Resistance” . Ohm’s Law states that the ratio of the voltage between the ends
of a wire and the current flowing in it is equal to the resistance of the wire. The usual way of
expressing this in mathematical terms is “J=U/R” ,and “U=IR” or “R=U/I" are also used.

Key words
current ['karant] n. Bk
voltage ['vaultid3] n. &k
resistance [ri'zistans] n. w8, FLiK
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motion
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element
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resistor
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electronics
pertain
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Technical terms

electric circuit
electric current
potential difference
electromotive force

light-emitting diode(LED)

Ohm’s Law
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Expressions

be represented by )R- &

be defined as HESLA

be equivalent to T

in series with Foreor BB

pertain to EATF
Notes to the text

1. The primary purpose of an electric circuit is to move or transfer charges along specified
paths.

RO ISR L ERARBEBHREELT. AP ‘107 2R AERERE,
R -PDRIEND

2. The unit in which voltage is measured is the volt (V).

JEE W R0 45 2 K4 (V). f)H“in which voltage is measured ” & & iFf N H), B4 unit ™,

3. One volt is defined as that magnitude of electromotive force required cause a current of
one ampere to pass through a conductor having a resistance of one ohm.

1 RELRATEMA | REBHFEAEHCHETLA 1 K Ah, S0

“required” % XJGEEE, B “electromotive force”; “having a resistance of one ohm” &

MTES RS, ALGEEE, B “conductor”.

4. One ohm is defined as that amount of resistance that will limit the current in a conductor
is one ampere when the voltage applied to the conductor is one volt.

| R LR | R SRR EFERESET | RFHLR, AN L FHGEE
1634 1 Bk, AP, “that” 5| 'F & iEMA), B “amount of resistance”, L “when” 5]
2R .

Exercises

1. Answer the following questions according to the text.

(1)  Which symbol is used to represent the current flow?
(2) What is the basic unit of resistance?

(3) What does the Ohm’s Law state?

2. Translate the following phrases and expressions.
(1) the time rate of change of charge

(2) potential difference

(3) electromotive force

(4) one-thousandth of an ampere

{5) free electrons



3. Choose the best answer.

(1) The algebraic(fR¥f]) sum of the entering any node(‘}7 /%) is zero.

A. reactance B. current C. voltage

(2) Electrons , as one knows, are minute (47> ) charges of electricity.

A. negative B. positive C. reverse

(3) Matter is made up of atoms, which a number of fundamental particles.

A. compose of B. comprised C. are composed of

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

A. they B.it C. who

(5) The switch, resistor (FLfH) and wire a circuit.

A. constitute B. are composed of C. made of

(6) The flow of electrons electric current.

A. consist of B. is made up of C. makes up

(7) Aresistor is an electrical component that the flow of electrical current.

A. resists B. increases C. changes

(8) “The current is directly proportional to the voltage across it.” These can be described
(#38) by the formula i
A. i=u/R B. p=ui C. i=qlt

(9) The electromotive force or EMF is measured volts.
A at B. on C.in

(10) EMF can do work on charges. Here the underlined means
AL B. Tk C.

4. Judge true or false according to the text.

(1) One milliampere is equivalent to one-thousandth(0.001) of an ampere, and one
microampere is equivalent to one-billionth(0.000 000 001) of an ampere. ( )

(2) The term voltage is commonly used to indicate a difference in potential but
electromotive force is not. ( )

(3) The flow of electrons through a conductor is called an electric current. ( )

(4) Besides the volt, smaller or larger magnitude of voltage are expressed in millivolts(mV),
or microvolts(uV). ( )

(5) Ohm’s Law states that the ratio of the voltage between the ends of a wire and the current
flowing in it is equal to the resistance of the wire. ( )

5. Translate the following sentences into English.

(1) FEFEMSKNFRAEE, FHFERS RET.

) HBEHHE X AT EL)

() B@EFEA TR B, BEERBEZEKKE.
(4) AT BB R -



Supplementary 1
*hFEER

FHZIEERIRBOE (—)

— RIEERENRR

BIEIL AP HIRRE, EIMERBERGREAMGI#E, IRERTESERARREE
EMR SRR . BECCE MBI, EABIREWIAER. BE~E. SR
SRROBHIEARAE, HORA G E BN H & — @ BRI, BEARMCREAR, TH
BHEIEERIF 2. PR SGEAS S —H A4

1. BERXARBERNER

MO EACRERE, BMFEWAER. F— ARG S, S w0 K e
%, Kb AP EEQTEREEGE PR M.

T

(1) T. You must pay attention to the working temperature of the meter.

II. Attention must be paid to the working temperature of the meter.

N TE AR TAERAE .

(2) 1. We can store electrical energy in two metal plates separated by insulating medium.
We call such a device a capacitor, and its ability to store electrical energy capacitance. We
measure capacitance in Farads.

II. Electrical energy can be stored in two metal plates separated by an insulating medium.
Such a device is called a capacitor, and its ability to store electrical energy is termed capacitance.
It is measured in Farads.

HLBE I AR &N AR REEBRA .. XHRRBERABAR, HEFE
fieffitie N AR . AR ERARILR.

2. RiERIEEESEAER

BHESCESRAT OISR, @R, A E SRR IEEEA.

(1) Adirect current is a current flowing always in the same direction. (3% " F1E)

BRI - T7 1nl R Sh A HL

(2) In communications, the problem of electronics is how 10 convey information from one
place to another. (S)iFA A XK )

TRBAE RYEH, HL oA S0 o) AU el 45 N A AR B T .

3. EERRETEE

(1) PCM is the most basic form of digital pulse modulation. (-7 515 1E E1E)

PCM & A B 7kt il il k.

__.6.._



(2) A sinusoidal oscillator generates a signal having a sine waveform. (304 175 1E1E
E )

IE5% B e 25 1 P AR IE R 5 -

(3) The voltage applied to the diode is called the forward bias shown in Fig.1. G #4344
REFEE)

W 1 s, 3 T RE R R R ERR R I .

(4) This pressure which makes the electrons flow from one end of the wire to the other is
called voltage. (M AJ{EEE)

B F PRI — It 9] 7 — IR AR A L .

4. EERABEDNERE

Meh2E AR efaR, Wi REE SCEX 5 T HAASCERIRE. flam, “I
+ ++ + that-” X—HR)HY:

(1) Itis said that heat can cause air currents to rise.

BUAET LLERZE AR LTt

(2) It should be noted that a process of demodulation must be performed in the receiver to
recover the original modulating voltages.

EHAERME, B LAGET#RRE AR E ER AR E.

LUF st — AR X E P H AR aR.

It is known that AP A %0 It has been generally believed that Af/ 1A N
It is thought that Af 1IN A It should be noted that %R

It is found that AfiTRIR It has been announced that  #EFK

Itis said that i, HAB It is reported that  $#E#RiE

It is suggested that EEi¥ It should be pointed out that %%

Itis clear that {RIE%E Itis evident that {REAE

It was discovered that #ERIL  Itis supposed that AfTIARN



Unit 2 Semiconductor Devices

Text

Semiconductors are the substances whose ability to conduct electricity ranks between that of
a conductor and that of a nonconductor, or insulator. The basic building block of most
semiconductor devices is the diode. ‘

A semiconductor diode consists of a PN junction and has two terminals, an anode(+) and a
cathode(~). However, the diode has an important property: it is unidirectional. In a diode, current
flows in only one direction across the junction from p- to n-type material, and then only when the
p-type material is at a higher voltage than the n-type material. The voltage applied to the diode to
create this condition is called the forward bias shown in Fig.2-1, in this condition, current flows
from anode to cathode within the diode. The opposite voltage, for which current will not flow, is
called reverse bias. An ideal diode is like a light switch in your home. When the switch is closed,
the circuit is completed and the light turns on. When the switch is open, there is no current and
the light is off. Fig. 2-2 shows an ideal diode characteristic. I is forward current, Uf is forward
voltage, Uy is reverse voltage, I is reverse current.
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Fig.2-1 Forward bias Fig.2-2 Ideal diode characteristic

Transistors are the most widely used semiconductor device in electronics today. Transistors
are three-terminal devices and there are two basic types of standard transistors, NPN and PNP,
with different symbol shown in Fig. 2-3. Most transistors used today are NPN because this is the
easiest type to make from silicon. If you are new to electronics it is best to start by learning how
to use NPN transistors. The letters refer to the layers of semiconductor material used to make the
transistor. The leads are labeled base(B), collector(C),‘and emitter(E). These terms refer to the
internal operation of a transistor. A transistor has two PN junctions: the base-emitter(BE) junction
and the base-collector junction. Both of them should behave like a diode and conduct one way
only. Current from a power source enters the emitter, passes through the very thin base region,
and leaves via the collector. Current flow is always in this direction. This current can be made to
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