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Unit | Basic Knowledge of Electronics

Lesson 1 Current, Voltage and Resistance

The flow of electrons through a conductor is called a current. Current flow is represented
by the letter symbol I. The basic unit in which current is measured is the ampere(amp). One
ampere of current is defined as the movement of one coulomb(6. 28 X 10 electrons)past any
point of a conductor during one second of time.

When it is desirable to express a magnitude of current smaller than the ampere, the milli-
ampere(mA)and the microampere (A)units are used. One milliampere is equivalent to one-
thousandth (0. 001 ) of an ampere, and one microampere is equivalent to one-millionth
(0. 000 001)of an ampere.

The term voltage(represented by the letter symbol U)is commonly used to indicate both
a difference in potential and an electromotive force. The unit in which voltage is measured is
the volt. 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.

A magnitude of voltage less than one volt is expressed in terms of millivolts(mV)or mi-
crovolts(pu V). Larger magnitudes of voltage are expressed in kilovolts(kV). One kilovolt e-
quals one thousand volts.

The opposition to current is called electrical resistance and is represented by the letter
symbol R. The unit of resistance is the ohm, a term that is often expressed by using . 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. Larger amounts of resistance

are commonly expressed in kiloohm(k{))and in megohm(MQ).

. . R
The relationship between volts, amperes,and ohms can be L
represented by ” Ohm's Law”. Ohm's Law states that the ratio
of the voltage between the ends of a” wire and the current
+ U s

flowing in it is equal to the resistance of the wire. Now, we can
say that when a given voltage is applied across the ends of the Fig.1-1 Current, Voltage and

wire, an electric current always flows along it,and the value of Resistance



this current depends on the resistance of wire(as shown in Fig. 1-1).

Words and Expressions

conductor n. Fik, FL
symbol n. 5, Ink, RIE
ampere 7. B
coulomb =n. Et
magnitude n. KA, BE, EX, TK
equivalent a. HER, HEK, FBH
volt =. U

Notes

1. The flow of electrons through a conductor is called a current: Fid RAME FRFR VH .

2. The basic unit in which current is measured is the ampere(amp): BEBRKNEELBEE
%2 #E . A9 in which current is measured £ EiEMNA], M unit,

3. to be defined as: % FTEXN, FAERLFBEENG, MBRITPENE.

4. When it is desirable to express a magnitude of current smaller than the ampere. .. : it EJERXFE
#E, RER to express a magnitude of current smaller than the amper £ 4 HEIF ) =15,

5. ... required cause a current of one ampere to pass through a conductor having a resist-
ance of one ohm. .. : %43 required 3£ 24 /5 B 15, B electromotive force; having
a resistance of one ohm B AESFEE, RYEFBEEE, B conductor,

6. ... term that is often expressed by using Q: WM& ohm K[R{7iE, HP thatis often ex-
pressed by using Q EFEEMNE, B term,
7. ... that will limit the current in a conductor is one ampere when the voltage applied to

the conductor is one volt: EiFMA], M amount of resistance, HH when the voltage
applied to the conductor is one volt i [EDRE M A] .

Exercises

I . Write T(True)or F(False)beside the following statements about the text.

1. Current flow is represented by the letter symbol I.

2. One milliampere is equivalent to one-thousandth (0. 001)of an ampere, and one microam-
pere is equivalent to one-billionth(0. 000 000 001)of an ampere.

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

4. One kilovolt equals one thousand volts.

J— 2 J—



. The opposition to current is called electrical resistance.

[$3]

. Larger amounts of resistance are commonly expressed in kilochm (kQ) and in megohm

(M.

7. The flow of electrons through a conductor is called a resistance.

(o)

8. 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.

Il . Match the following terms to appropriate definition or expression.

1. current a. electromotive force

2. amp b. The relationship between volts, amperes, and ohms
3. voltage c. The flow of electrons

4. ohm d. the unit of resistance

5. Ohm's Law e. The unit in which current is measured

Il . Fill in the missing words according to the text.

1. One ampere of current is defined as the movement of coulomb (6. 28 X 10*® elec-
trons)past any point of a conductor during second of time.

2. One milliampere is equivalent to (0.001)of an ampere, and one microampere is e-
quivalent to (0.000 001)of an ampere.

3. One volt is defined as that magnitude of electromotive force required cause a current of one

to pass through a conductor having a of one ohm.

4. One ohm is defined as that amount of that will limit the current in a conductor is

one ampere when the applied to the conductor is one volt.

V. Translate the foll'owing into Chinese.

Potential

The unit for potential difference,or electromotive force, is the volt. The abbreviation, or
symbol, for this unit is V. Voltage is expressed in volts. Recall that one volt equals the a-
mount of electromotive force(emf)that moves a current of one ampere through a resistance of
one ohm.
Current

The unit of measure for current flow is the ampere. The abbreviation, or symbol, for this
basic unit of measure is A. Remember that one ampere equals an electron flow of one coulomb
per second past a given point.
Resistance

Resistance is another electrical parameter that two letter: "R” represents the general
term resistance and the Greek letter omega({)represents the unit of resistance, the ohm. Re-

member that one ohm equals the resistance that limits the current to one ampere with one
_ 3 J—



volt applied.
Conductance

Another electrical parameter is conductance. Conductance is the opposite of resistance.
The unit of conductance is the siemens(S)named after the scientist Ernst Siemens. The ab-

breviation for the general term conductance is G.
V . Translate the following into English.

- BERNBAGERY, RS VER,

- BRKRERERE, ANS AR,

VRSB EEMESAE L2 T 1 REMER, L saEY 1 KRS,
CEXBERRA TR, BE. SEZAKXR.

> DN
.



Lesson 2 Capacitance and Inductance

Capacitance

Electrical energy can be stored in an electric field. The device to be 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 condens-
er 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(as shown in Fig. 1-2(a)). Thus the
condenser is said to be charged.

The capacitance is directly proportional to the

— i(t)

dielectric constant of the material and to the area of

the plates and inversely to the distance of the i q

plates. It is measured in farads. When a change of j —gq ( ‘ '
one volt per second across it causes the current of ool u, €
one ampere to {low, the condenser is said to have the

capacitance of one farad. However, farad is too large @) ®)

a unit to be used in radio calculation, so microfarad Fig. 1-2 Capacitance and Inductance

(one millionth of a farad) and the picofarad (107!
farads)are generally used.

The amount of the stored energy of a charged condenser is proportional to the applied
voltage and its capacitance. The capacitance of a condenser is determined by three important
factors, namely, the area of the plate surface, the space between them and dielectric material.
The larger the plate area, the smaller the space between them, the greater the capacitance.

One of the condensers to be used in radio receiver is a variable condenser, whose capaci-
tance can be varied by turning the plates.It is used in the receiver for tuning and varying ca-

pacitance in the circuit so as to pick up the desired signals of different wavelengths.

Inductance

It is well known that inductors are one of the main building blocks in electronic circuits.
An inductor is simply a coil of wire with or without a magnetic core(as shown in Fig. 1-2
(b).

All coils have inductance. Inductance is the property of opposing any change of current
flowing through a coil. If a coil offers a large opposition to the current flowing through it at a

certain frequency, it is said to have large inductance. A small inductance would provide less
J— 5 J—



opposition at the same frequency, and resistance offers an opposition to all current flow.

When an emf{ is applied to a coil, there is an induced emf in it. The polarity of the induced
emf is always such as to oppose any change in the current in the circuit. This means that the
property of inductance oppose an increase in current just as much as it opposes a decrease in
current. /

A coil of many turns will have more inductance than one of few turns. Also if a coil is
placed on an iron core its inductance will be greater than it was without the magnetic core.
The unit of inductance is the henry. A coil has an inductance of one henry if an induced em{ of
one volt is induced in the coil when the current through it changes at the rate of one ampere

per second. Values of inductance used in radio equipment vary over a wide range.

Words and Expressions

capacitance n. LA
turn  wv. L2
device n. s
variable a. A AE )
capacitor n. HLAEF
tune v. & n. ﬁhg
condenser n. LA 2%
metallic a. BRI
desire wv. e, A
palate n. il
proportional a. B B 1 B
separate . 5%
dielectric n. i
signal n. &%
battery =n. B, 7t
wavelength n. 88
accumulate wv. 2
charge wv. Fo
discharge w. 5 &::H
external a. ShER Y
wire n. 3L
restore v. : e
neutrality n. ek
farad n. ®h
pick up L, Bl
to be proportional to H...... o]

— 6 —



10. ...

11.

12.

Notes

The device capable of doing this is called a capacitor or a condenser:capable of doing this
BERREE, RYFEEE, B device, il a place different from the earth.

A simple condenser consists of two metallic plates separated by a dielectric;: —/~H & &%
BRI N AR ESBEHRMW . to consists of EERE “Hyeer #HKL”; separated by a

dielectric i3 £ WEIE, RYFEEIE, B plates,

. and accumulate on the condenser plate connected to that side; connected to that side
B EowEEE, RYEEEE, B plate,
At the same time, ... and flow into the battery to make the potential difference just the
same as that of the battery: B8, B TFMNSHBTIRHAENSBERFFEMER, H
WrEdmiiE, RESTHMAMBIEMSE, at the same time BB R “Rft”, N TF
meanwhile; ANEREIE to make ... that of the battery B4 £ R1E, Kb that #§ the
difference,
The capacitance is directly proportional to the dielectric constant of the material and to the
area of the plates and inversely to the distance the plates; B AMRMBEEZEER SN FEHT B
FHEFHROEBARER, SFEREIMERMBK . to directly proportional to FE 2
“Huae. W IEH”; to inversely proportional to EEEZ “H--HMKHL”.

. namely, the area of the plate surface, the space between them and dielectric materi-
al: namely Ml ¥ F that is to say, HIHH =R iEEE, Y factors HFE.
One of the condensers to be used in radio receiver is a variable condenser, whose capaci-
tance can be varied by turning the plates: REF & to be used in radio receiver £Y 5
HEE, B condensers; whose capacitance can be varied by turning the plates £ 3EFB
HHEEIEME], B condenser,
... for tuning and varying capacitance in the circuit so as to pick up the desired signals of
different wavelengths: for + B HEiE, YU HKWIRIE; soas + FEREIE to pick
up the desired signals of different wavelengths, 34 B HR1E,
It is well known that inductors are one of the main building blocks in electronics circuits:
AFFRR, BRBEREMNEERMZ—, Itis well known that. .. B—AMEEHH, It
EERXFIE, that 5| FEENG.
to the current flowing through it at a certain frequency, it is said to have large in-
ductance; BB 4319415 flowing through it at a certain frequency £ 4 5B €&, B
current,
When an emf is applied to a coil, there is an induced emf in it: HIPEFHPEMBLE
i, XBPRSTEBRMNBABSIE . an induced emf # induced FLYEI1E, B emf; emf
felectromotive forcef 48 B .
This means that the property of inductance oppose an increase in current just as much as

it opposes a decrease in current; this ¥§8j/4A], BJ"The polarity of ... in the circuit’; as
p— 7 _



. as 5| H L BERIE N AT,

13. Values of inductance used in radio equipment vary over a wide range: A F XL H % &

I

.

1
2
3
4.
5
6

BB REEMRKIEE AN, used in radio equipment B it Z M EE, MEEEIE,

&1 values of inductance,

Exercises

. Write T(True) or F(False)beside the following statements about the text.

. A simple condenser consists of two metallic plates separated by a conductor.

The capacitance is directly proportional to the dielectric constant of the material.
The amount of the stored energy of a charged condenser is proportional to the applied

voltage only.
The larger the plates areas, the smaller the space between them , the greater the capaci-

tance.
If a coil offers a small opposition to the current flowing through it at a certain frequency,

it is said to have large inductance.

Property of inductance oppose an increase in current just as much as it opposes a decrease

in current.

. A coil of many turns will have less inductance than one of few turns.

A coil has an inductance of one henry if an induced emf of one volt is induced in the coil

when the current through it changes at the rate of one ampere per second.

Match the following terms to appropriate definition or expression.
. capacitor or a condenser a.an electromotive force
. microfarad b. the unit of inductance
. picofarad c. as an electric field to store electrical energy
inductor d. coil of wire with or without a magnetic core
. Henry e. one millionth of a farad
. emf f. 10" farads

I . Fill in the missing words according to the text.

1.

When a change of one per second across it causes the current of one ampere to
flow, the condenser is said to have the capacitance of one )

The capacitance of a is determined by three important factors, namely, the area
of the surface, the space between them and dielectric material.

A small inductance would provide less at the same frequency, and resistance of-
fers an opposition to all current flow.

Also if a coil is placed on an its inductance will be greater than it was without

8 —



the core.
V. Translate the following into Chinese.

To discharge the condenser he 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.

The amount of inductance, I (measured in henrys), relates to the physical properties of
the coil, including the length, cross-sectional area, number of turns, and type of core. Also,
there is a relationship between the amounts of inductance and induced emf that develops for

any given rate of current change through the coil.
Y. Translate the following inte English.

. BB B ESE ARG R TR T .

BB AR NERELTAMEENENTE.
- BERE RN ET R,

- MEEFHFHMBIKLE LA, KEFRES LRV AT

B W DN =



Lesson 3 The Transistor and Its Basic Circuit

Transistors are the most important device in electronics today. Not only are they made
as discrete(separate)components but also integrated circuits (ICs) may contain several thou-
sands on a tiny slice of silicon.

Transistors are three-terminal devices used as amplifiers and as switches. There are two
basic types. They are:

(1) the junction transistor(usually called the transistor); its operation depends on the
flow of both majority and minority carriers and it has two P-N junctions.

(II) the field effect transistor(called the FET)in which current is due to majority carri-
ers only(either electrons or holes)and there is just one P-N junction,

A transistor consists of three layers of semiconductor material: a thin layer of one type
with the other type on each side. There are two possible arrangements; N-type in the middle
with P-type on each side(PNP)and P-type in the middle with N-type on each side(NPN).
The center is called base, one outside layer is called the emitter, and the other is known as

the collector(as shown in Fig. 1-3).

A transistor is an electronically device that c
regulates the current flowing through it, Cur- . Ea‘ o Ea N . b
rent from a power source enters the emitter, ':ﬁ [:3
passes through the very thin base region, and qT 1 .
leaves via the collector. Current flow is always b @
in this direction. This current can be made to
vary in amplitude by varying the current flow- v ¢
ing in the base circuit. It takes only a small § P Eﬂ N E; P . b
change of base current to control a relatively E?I Eﬂ
large collector current. It is this ability that bT ¢

(b)

enables the transistor to amplify.

There are three basic ways of connecting ] ] )

Fig. 1-3 P-N Junction and Transistor
transistors in a circuit (as shown in Fig, 1-4):
common-base, common-emitter, and common-collector. In the common-base connection,
the signal is introduced into the emitter-base circuit and extracted from the collector-base cir-
cuit. Because the input or emitter-base circuit has a low impedance in the order of 0.5 to 50
chms, and the output or collector base circuit has a high impedance in the order of 1000
ohms to one megohm, the voltage or power gain in this type of configuration may be in the
order of 1500,

In the common-emitter connection, the signal is introduced into the base-emitter circuit

and extracted from the collector-emitter circuit. This configuration has more moderate input



and output impedance than the common-base circuit. The input(base-emitter) impedance is
in the range of 20 to 5 000 ohms, and output (collector-emitter) impedance is about 50 to
50 000 ohms. Power gain in the order of 10 000(or about 40dB)can be realized with this cir-

cuit because it provides both current gain and voltage gain,

. ic ig ic
i =S Y eo— —0C
b g
e o— ’ oe b o— b o b
(a) ®)
Ig
i — _o¢
b
Co oC

©
Fig. 1-4 Three Basic Ways of Connecting Transistors in A Circuit
The third type of connection is the common-collector circuit. In this configuration, the
signal is introduced into the base-collector circuit and extracted from the emitter-collector cir-
cuit. Because the input impedance of the transistor is high and the output impedance low in

this connection, the voltage gain is less than one and the power gain is usually lower than

that obtained in a common-base or a common-emitter circuit,

Words and Expressions

semiconductor 7, ¥ Gk
base n. &
emitter n. £ 5
collector n. - 3:: R
forward ad. E [6
bias v. & n. wE
reverse v. & n. B
extract v, g
impedance 7. P 1T
gain n. b ¥
configuration 7, ZH
moderate a. BHEH
provide v. # 4t



