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Unit 1

Text A

Voltage, Resistance and Current

Electricity is the main power used in industry. The engineering and technical personnel
working in electronics have relations with voltage, resistance and current every day.

Voltage is the potential difference in an electric circuit!"’.

The opposition given by a
conductor or an insulator to the flow of electrons is called resistance.

There are two kinds of current; direct current (DC) and alternating current (AC). A direct
current is a current flowing in a conductor always in one direction. An alternating current is a
current periodically changing its direction of flow.

The electric current transmitted through electric power lines is alternating current. This is
because AC is easy to control and more economical when we transmit it over long distances'!.

Measuring with an ammeter and a voltmeter, ahd multiplying the amperes by the volts®! | we
can get the power expended in a circuit. This is the most commonly used method when we
measure direct current. With*) alternating current, being unable to find the power expended in
terms of the product of the amperes and volts™®), we have to use an instrument called
“wattmeter” .

From Ohm’s Law we know that the current in an eleciric circuit is equal to the voltage divided

[6]

by the resistance In other words, we get the voltage when multiplying the current by the

resistance.
Words and Phrases
1. engineering [ jendzi'niorin] n. T.#2
2. technical { 'teknikal) adj. AR, FEA LK, I FEH
3. electronics [ ilek'troniks] n. H T2
4. relation [ri'leifon] n. XE, BE&
5. have relations with ... ¥I3eE; 5o HXE
6. potential difference {if 2%, ¥
7. insulator [ 'insjuleito] n. #a4F{A, #h3s
8. direct current (DC) HIH



"2 B % B (H)

9. alternaling current (AC) AT H

10. periodically [ piori'odikali] adv. JE#7{:HE

11. electric power lines B3, Jy2k Wy 2k

12. economical [ izka'nomikal] adj. 54, LR

13. over long distance i3 1R it M BE B, over 1E 4 i8] i A] 78 “ #5d; 7E----- b9
e AU oo e T 1AL, AR LR B A 0

14. ammeter [ '®@mita] n. LIEE BHE

15. voltmeter [ 'voultmizto] n. {Ki%F BEE

16. expend [iks'pend] ut. f£%%, JHFE, T i

17. in terms of 24 IR AR

18. wattmeter [ 'wotmizta] n. HLF, LRI, Bh%E

19. Ohm’s Law BXH}EE

Notes to the Text

[1] Voltage is the potential difference in an electric circuit. i3 A E IR 2,

(2] This is because AC is easy to control and more economical when we transmit it over long
distances. % J& B X B 7E# AT KEEE M E BN {LRER A S B B FH, i A wR
255,

[3] X2 " measuring” F1“ multiplying” 5| t § B> 4318 S 15 T4 1 B RIMERE,
Mo FHo by the volts” RAEHM multiplying” 1, EFEX G — A MAEIE R ERIE

[4] Z“with” A T4 TIPSk o, FERHEL BB A S0 & 3, EARSE B K5 Bl k47 1%
Fo XBRRR T 2RUL ;

[5] “being unable to find the power expended in terms of the product of the amperes and
volts” FEMUAE IR AR IE . oo “ expended” iy BNt 2 43iA4E fG B 5218, 1B 1 “ the power” , “in
terms of” & “to find” By, T A &1 “ expended” Y,

[6] “From Ohm’s Law we know that the current in an electric circuit is equal to the voltage
divided by the resistance.” MERI EREM, B P MR NS THEBRLHAME, K+
“divided by the resistance” M\ iE: £ B B &1 “ the voltage” W5 BEE 15, (HEBIZ P L
At B R IR P R AT U %, B “BRUAFRBE” , A BE B “ BB BHRR I (R E) " o
Text B

Kirchhoff’s Current Law( KCL ) and Kirchhoff’s Voltage Law( KVL)

Kirchhoff’s Current Law (KCL)

It is a consequence of the work of the German physicist (1824—1887) that enables us to
analyze an interconnection of any number of elements ( voltage sources, current sources, and
resistors) , as well as other electronic devices'''. We will refer to any such interconnection as a
circuit or a network.

For a given circuit, a connection of two or more elements shall be called a node. We now

present the first of Kirchhoff’s two laws, his current law (KCL), which is essentially the law of
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conservation of electric chargem :

At any node of a circuit, at every instant of time, the sum of the currents into the node is
equal to the sum of the currents out of node.

An alternative, but equivalent, form of KCL can be obtained by considering currents directed
into a node to be positive in sense and currents directed out of a node 10 be negative in sense'®’.
Under this circumstance, the alternative form of KCL can be stated as follows

At any node of a circuit, the currents algebraically sum to zero.

Kirchhoff’s Voltage Law (KVL)

We now present the second of Kirchhoff's laws, the voltage law. To do this, we must
introduce the concept of a “loop”. Starting at any node n in a circuit, we form a loop by
traversing through elements and returning to the starting node n, and never encountering any other
node more than once. Kirchhoff's voltage law (KVL) is:

In traversing any loop in any circuit, at every instant of time, the sum of the voltages having
one polarity equals the sum of the voltages having the opposite polarity™*’.

An alternative statement of KVL can be obtained by considering voltages across elements that
are traversed from plus to minus to be positive in sense and voltages across elements that are
traversed from minus to plus to be negative in sense (or vice versa). Under this circumstance,,
KVYL has the following alternative form.

Around any loop in a circuit, the voltages algebraically sum to zero.
Words and Phrases

consequence [ 'konsikwons ] n. 58 [ B |#HE JIEIS L HR R
voltage sources Hi,FE{E

current sources H3, JfiJE

refer to A i, #23, IRF, $T07

node { noud] n. 54
essentially [ i'senfoli] adv. AJK I, A3k

conservation [ konsa(:)'veifon] n. {RFF, {345, 5¢1E
electric charge H,fif u

alternative [ o:l'tomnativ] n. “rh#E— AT RO E: BY) ad). MR, —

T

. equivalent [i'kwivalont] adj. M%H, AN, FEXE n VL e
. loop [luip] n. [EIE%

. traversing vbl. ZEHR, @i

. polarity [ pou'leeriti] n. ¥t

. vice versa X 2 ARIR

RO SEREYX®RNSUM AW~

[ —
HOW

Notes to the Text

[1] It is a consequence of the work of the German physicist (1824—1887) that enables us
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to analyze an interconnection of any number of elements (voltage sources, current sources, and
resistors) , as well as other electronic devices. 7EE Y B2 5 Gustay Kirchhoff( 1824—1887 )15
H T SRR R XS HATT AT LU =2 e 4347 o 4T 46T o, B8 5T 2 ( B FE B, o 4 9891 e L)
AR HC AR T 85 PR A L HE BT AN LAY LB . “as well as” S EIHA), BB R, X7, Ky %
YERL

[2] We now present the first of Kirchhoff's two laws , his current law (KCL), which is
essentially the law of conservation of electric charge. 41t () “ which. . . ” 5218 M ] JH S& & 15
KCL, B4a) FRERN  MAERINBRERERSEPHE Sk, BRERERE
#, ERARERA TTER E AW,

[3] An alternative, but equivalent, form of KCL can be obtained by considering currents
directed into a node to be positive in sense and currents directed out of a node to be negative in
sense. MR IR FLHITT I, BORAN SN IE, BT 55 8 0 5, T /R 2 gk ol I <2 A th, AT L)
FR A A K, :

[4] In traversing any loop in any circuit, at every instant of time, the sum of the voltages
having one polarity equals the sum of the voltages having the opposite polarity. ¥y Hi B4 {F—
VA& (0 3%, FEAE — B (] IE B R X % T Foi I

Grammar

#HFER(—)

—. AR E BN EHER

1. 4EFRE 3hi a4 3L

IEFR#E 31 17 ( non-finite verb) & &Rl B IHIE o FRE 3137 (finite verb) 1 4] F 1
YEETE , 2 TR B AR E , BT LA BRE 3hid . T HERR R 317 W) AR BE7E 4] F rp Bph 1
VEBIE  (ER T LURER a7 1o, BT LA 26 hiRl R 52 3 38 A FR BRI BR 2 , Bk v 3k
PR € ZhiA] .

31X BT U0 A4 BR < Bl ia] R BR R Bl iR AR BR8] 89 80 , T & W] — 3 1A (0 A [

2. ERREFHIFHF £

FEFRE 3R FHA =F, AR R & iR AR (R IEBTE AR A ot £ 4R, Hob g
24 1R A ERAE 41 1) A ]

3. EREFINN L EEERE

FERRAE shiAl 40 FE B IR RRHEE T © HA NEEE, e A shifdmH 5, A4k
WERER, BARRIAE TR .

(1) AREUAARILH) fusss( Eshifigsh) Bk,

(2) A H R RIE FMEIES, AT R B B — B 18R 43 BIFK R 30
WA B REE SRR E MR R E, BT AR AR R E iRl e ) iE B TR AT, 4R
% B R EEN AR,

Z. BhRAAER(—)

AEXFERWNFIL, & 1o A E K (to-infinitive) , — R AHF to A 5E X, (bare
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infinitive) . J5 7 5 f SR RIE A
AEA B A FIESHTE A, 21T

FINES HENES
— s to write to be written
AT to be writing
SEME to have written to have been writlen

T e hiE SR T XYy shia

HhfEREOr w2 R iR M ganf A" e, #¥EE
BAREXKA RBZWIRDZIARAE RN EIERAZ Z I, WA E X — B
A, BUEHEHER, XML RERPEERK

TEEBRE, XBM 10" B3 A e i, HA SR FE R, BRI 0"
BB AR RS MDA, AEXFFS “to” BT 38 Z 5, R/x shial A e F
K MR o7 B T 441854 4 18] 18 2 81, A R TR . e

In a radio receiver, some power is converted to sound waves. 7FJGZk HBE0HL 1, #4rTh
REEW N T

(A" sound waves” 4 1A% E , BT LLA]FH B “to” R i, )

Insulators may be used between conductors in order to prevent the flow of electric current
between them. 4% {Kn] ¥ F7E SR Z IR LIRS 1L R R ZEE BAZ B B sh .

(X L1 prevent” FyZfia], BrLL“to” Ay S A E X MIBRE )

A A — ] LA 8, A S T 4 1 s, R AR R R RIE AME L
W ETR GRIESE 6 PR T lar. X BN A A e E BB RRIENELR

1.t EiE

(1) shia A 2 E EIRRRE— S, S FRIRELE MBS = ARER,

To choose time is to save time. JEFEREFBIZE T 250418

GERFIR"is" , NBBIE.)

To construct such inductors( HJ&) requires many turns of wire and iron cores( &k,%). %4k
A HURTR B SR A

(2) EAHUROT, T F REHOE BN B FE -, ML EIERDTE
G (AEhAAEREE) MER FRBG. XER" i M & S, RN A TFEH,

It is necessary to apply theory to practice. Y FISN B T SCER RAEF B/,

(3) BhiAl A ERIEEEN T AR EiE it AR R R RRR .

It + £ 3hiF) + RiE + FiE (R EEE)

It + 1HE (EER take) + =iF + TE (A EAEIE)

It is now possible to convert sunlight directly into electricity. FL7EfEGS U & FHAE B 45 i
o

It is not an easy job to operate this machine. BEIX SPLEET ARG HWEH .

It will take us a lot of time to solve this equation. XN FFEH KM ELBRITIMBL
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msf ] o

It requires a strong field to magnetize these materials. 7% 32 4R 5 ¥ 85 3 J7 BE{#1 1X He 4 it
1k

2. HRiE

W AERH SO, SR A E S ERTE EBA FRILFE O

(1) NEERE, A TRREN,EEFER T, E,

In those days, to make a call, you had to wind a handle at the side of your telephone. HBHT,
AT TR, B SR IELE T,

To send radio waves, it is necessary to generate high frequency oscillations. /T &8 G2k
FLUE , BRI A B R s

(2) REXEAR, FREMOERR” CCUETF)SELEROENAW UE
T

Most elements are combined with others to form compounds. K ZB TR AL G MNTE
TEMILEW., (RR“ER)

Electricity can be used to run machines. B3 R] ARG SVLE. (FA“HH”)

(3) Hp— 2 i 17 2 SIEED , 40 in order to” [ “so as to” %, XML B A E A HLEH
W, T A A P ATIEIZ— e iR

In order to become familiar with such a system, it is necessary first to know about amplifiers
and oscillators. N T RGRXF RS, W E T BB MR H LS.

If a current flows in a wire, an electric field is able to produce a magnetic field. 5 EIRTE

SR PR, W BB LR

Exercises

L H 5T F i o7 R R R sh iR A E PR o

(1) The sun is very important to us.

(2) The longer the wire, the greater the resistance to the electrons.

(3) The resistance of a given section of an electric circuit is equal to the ratio of its voltage
to the current through this section of the circuit.

(4) Edison decided to use carbon because it does not melt.

2. bR AP RARERSE A N E , UL HAE 5] 7 wiE R A, R ) 1 B
FERFI,

(1) We shall build more power stations to meet to the needs of industry.

(2) To understand the concept of a limit, we first consider the continuity of a function.

(3) It is important to keep in mind the directional character of momentum.

(4) Is it necessary to keep the brushes in water?

(5) He left college to be an engineer in the big company.

(6) We'll hold a meeting in order to explain the program.

(7) The manufacturer of integrated circuits has become so advanced as to incorporate

thousands of active components in volumes of a fraction of an inch.
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(8) The fastest molecules have enough energy to escape through the liquid surface despite
the attractive forces of the other molecules.
(9) Whenever a force acts so as to produce motion in a body, the force acts during a

displacement of the body.
3. % I RIEE B A0

iy 1] IR Wr kA% WIES:
B TR G R R TN B
T M= T (HF) ThARINEL

B3I AL B AR

4. 0 F AR RO

(1) falling edge

(2) shunt capacitor

(3) schematic diagram

(4) reactive power compensation

(5) power factor Absorber Circuit

(6) Asynchronous Modulation

{7) Conduction Angle

(8) Current Reversible Chopper

(9) relative stability

(10) abundance sensitivity

‘ (11) piezoelectric effect

(12) output impedance

5. BIET AT,

(1) A hardware debugging 100l that allows you to view the voltage on one or more electrical
lines. For example, you might use an oscilloscope to determine if a particular interrupt is
currently asserted.

(2) A piece of silicon containing a general-purpose CPU. The most common examples are
Intel’s 80X86 and Motorola’s 680X0 families.

(3) The electronic technology will provide a sound educational foundation to enable
graduates to follow a career in electrical engineering.

(4) A table or diagram containing the name and address range of each peripheral
addressable by the processor within the L/O space. 1/0 maps are a helpful aid in getting to know
the target.

6. BETF AR SO BE

(1) The sinusoid is an extremely important and ubiquitous function. To begin with the shape
of ordinary household voltage is sinusoidal, consumer radio transmissions are either amplitude
modulation (AM), in which the amplitude of a sinusoid is changed or modulated according some
information signal, or frequency modulation (FM), in which the frequency of a sinusoid is

modulated.
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(2) By an electric circuit or network we mean a collection of electrical devices ( for
example, voltage and current sources, resistors, inductors, capacitors, transformers, amplifiers,
and transistors ) that are interconnected in some manner. The various uses of such circuits,
though important, is not the major concern of this text. Instead, our prime interest will be with

the process of determining the behavior of a given circuit — which is referred to as analysis.

Reading Material .

Superheterodyne Receiver

The purpose of a receiver is to select a desired group of frequencies form one transmitter, get
rid of all unwanted signals and noise, and then demodulate the signal to obtain the modulating
information. The better the receiver does its job, the closer the demodulated signal will resemble
the original signal from the transmitter. Regardless of the type of demodulation required, the main
functions performed by a receiver are filtering and amplifying. The superheterodyne receiver is the
logical choice for the job.

Since it is easier to design narrow-band, steep-skirt filters and obtain high gains at lower
frequencies, the “superhet” receiver is an efficient design. All incoming signals are mixed with
the output of a local oscillator and the difference frequency is selected and amplified by the
intermediate frequency amplifiers. The big benefit is that these amplifiers remain at a fixed
frequency and only the RF amplifier and local oscillator need be tunable. Fig. 1. is a block
diagram of a typical superheterodyne receiver. One further benefit is the fact that the gain is
concenirated at two or sometimes three different frequencies. This reduces the gain required at any
one frequency and leads to more stable amplifiers. When over 120dB of RF gain is involved,

every little bit helps.

Mixer|—{Filter|—-{IF Amp}|—{Demod}—»

AGC

,

S= 0T T =
.
. |
L e Osc
. - =1 AFC
N ,
R ,
N
\‘/ e
" .
.
.
N e
.
~ ,/
A

Fig.1-1 Block diagram of a superheterodyne receiver

The function of each item in Fig. 1-1 can be explained as follows :

1. RF amplifier ’

It should have just enough gain, usually about 10 dB, 1o establish the overall noise figure of
the receiver. The tuned circuits at the input and output need only be selective enough to reject
image signals and other spurious signals that could intermodulate and appear at the intermediate

frequency. Some AGC may be needed to prevent overloading on strong signals. The RF amplifier
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may also be called on to suppress any tendency for the local oscillator to radiate out to the antenna
and interfere with other listeners.

2. Mixer and local oscillator

The mixer has two inputs, one from the RF amplifier and one from the local oscillator. The
nonlinearities of the mixer will create numerous intermodulation products, and one of these, the
sum or difference frequency, will occur at the IF frequency. Usually, there will be a second
frequency, the image, that can also mix with the oscillator frequency and produce an output at the
IF. Depending on the type of mixer used, conversion gains from — 10 dB to + 30 dB are
common. The local oscillator must be tunable, yet have a low drift rate and relatively low
sideband noise, since this could increase the noise level of the receiver.

3. IF filters and amplifiers

This section establishes the overall bandwidth and adjacent channel selectivity of the
receiver. The bulk of the receiver’s gain will be concentrated here and some type of automatic gain
control will be included to adjust for variations in received signal strength. The IF is usually at a
lower frequency than the RF, but, in some special cases, the IF may be higher to reduce spurious
intermodulation and image problems.

4. Demodulators

For each type of modulation used (i.e., AM, FM, SSB, PM), a number of different
circuits exist. Some will have gain, others a loss. Some will require a reference input (i.e. , SSB
and phase modulation) , others won’t. The demodulation may also be required to produce outputs
to AGC or AFC circuits. The recovered audio level (or video, etc. ) will determine the amount of
gain required in the following audio or video amplifiers.

1. superheterodyne [ 'sjuipa'hetoradain] adj. #BAPEM
intermediate frequency amplifier H5 i K #%
RF (Radio Frequency) JGZk i
AGC( Automatic Gain Control) [H #8534
numerous [ 'njuimoras | adj. WEH ,IFEMH
intermodulation products 5 54> &
adjacent [ o'dzeisont | adj. 4BiTHY, HEEH
reference input FEHER A
. demodulation [ 'diymodjus'leifan] n. #iR, Kk
10. AFC( Automatic Frequency Control) [ shifi 4
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