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m. Electronics Introduction

Electronics is a field of engineering and applied physics
dealing with the design and application of devices, usually
electronic circuits, the operation of which depends on the flow
of electrons for the generation, transmission, reception, and
storage of information.!"! The information can consist of voice or
music (audio signals) in a radio receiver, a picture on a
television screen, or numbers and other data in a computer.

Modern advances in the fields of computer, control system,

communications have a close relationship with electronics.
The field of electronics includes the electron tube, transistor, integrated circuit and so on.
Electronics began in 1883, when Thomas Edison ! discovered the vacuum diode as part

of his research on materials for a practical electric light. This first electronic device exhibited a
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nonlinear, unilateral electrical characteristic but was not capable of producing amplification of a
signal.”) In 1905 Fleming produced the first diode in England and in 1906 De Forest made the first
triode in the United States. The widespread applications of vacuum tubes during that time period were in
the communications industry, first in radio and later in television.

The transistor, invented in 1948, has now almost completely replaced the vacuum tube in most of
its applications. Incorporating an arrangement of semiconductor materials and electrical contacts, the
transistor provides the same functions as the vacuum tube but at reduced cost, weight, and power
consumption and with higher reliability.” Subsequent advances in semiconductor technology, in part
attributable to the intensity of research associated with the space-exploration effort, led to the
development of the integrated circuit. ©*)

What allowed the creation of modern processors was the invention of the integrated circuit, which
isa group of transistors manufactured from a single piece of material and connected together internally,
without extra wiring.!®! Integrated circuits are also called ICs or chips. These transistors are small, fast
and reliable, and use relatively little power. The first integrated circuit was invented in 1959 by Texas
Instruments. It contained just six transistors on a single semiconductor surface.

The integrated circuit industry was moving from the era of small-scale circuits to large-scale
integration (LSI). Large-scale integration (LSI) came to refer to the creation of integrated circuits that
had previously been made from multiple discrete components.”’ These devices typically contained
hundreds of transistors. Early computers were made from many of these smaller ICs connected together
on circuit boards. As the decade of the 1970s came to a close, a new era in integrated circuits was
beginning. This era is characterized by the very large-scale integrating (VLSI). VLSI circuits can
contain millions of transistors.

Electronic technology is developing rapidly in the world. And electronics industry is equipped to

make yet another giant step forward.

Words and Phrases
electronics n. B2
electron tube n HE
transistor n. LTEN
integrated circuit £RRUH %
vacuum adj.&n. HZETK; HE
diode n. —WE
nonlinear adj. E| 25760
unilateral adj. HJHE, HAm
amplification n MK, ¥k
triode n. =R
incorporate adj. & v. B, —i&iki; B3
semiconductor n. A Gk



electrical contact A, Bk

consumption n. HP%, HFE
subsequent adj. JakE, HERK
attributable to BohFre s
space-exploration KEHE
processor n REFEPL, AbERIR
chip n, S
era n. B, 42T, B
large-scale integration (LSI) KL
discrete component SraL oo
be chapacterizadibat 1908 ¥ LD B SR AC S5 0 drehee AR ET, - SER =P
very large-scale integrating (VLSI) KA A
giant adj. ERE, BERK
Notes

(1]

(2]

(3]

(4]

(5]

Electronics is a field of engineering and applied physics dealing with the design and
application of devices, usually electronic circuits, the operation of which depends on the flow
of electrons for the generation, transmission, reception, and storage of information.
AAER: BTERTLENNHAYEZNTEN, —8RUTTd B 7R & 1
BEVHRIN A o T F T 2 (0 4F R AR HE 7 RS sh 2T 45 BB A AR BBCRIEfE .
dealing with : “Ab3E, WR”, A4HiAMEE, 1EEiE, 1B electronics.

Thomas Edison: fE5ii 4, EERPK.

Fleming: 3, REHB¥EXK.

De Forest £+ #8 & MHF, KERHK.

Texas Instruments: #8575 B A EE A 5] .

This first electronic device exhibited a nonlinear, unilateral electrical characteristic but was not
capable of producing amplification of a signal.

AAJATER: B PR TRESRH LR S — B TRIE, ERAETEBKRES.
a) nonlinear: “JELLHE”, “non” A EEAITL.

b) be capable of : “fEfE, MAT”

Incorporating an arrangement of semiconductor materials and electrical contacts, the transistor
provides the same functions as the vacuum tube but at reduced cost, weight, and power
consumption and with higher reliability.

AAJATEA: GAEEELIAMEREHMBEM RS EE R, RAEMEKEEMRK
Ihee, HREIED T A, ERMI)FE, FRAEERMTER.

Incorporating an arrangement of semiconductor materials and electrical contacts: 44318 %215
ERE .

Subsequent advances in semiconductor technology, in part attributable to the intensity of

3
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research associated with the space-exploration effort, led to the development of the integrated

circuit.

AR FREERSERE— LGP, oA AT T 5 R SRR R IR S%
71, BT EBRHEEEPRARE.

a) in part: “F4rHh”

b) attributable to: “JHIfF”

c) associated with: “5------#H3K, BER”, X5 associated &id F /M ME E &

[6] What allowed the creation of modern processors was the invention of the integrated circuit,
which is a group of transistors manufactured from a single piece of material and connected
together internally, without extra wiring.

AR EEA . SRRHER R B D DAL BB AV AE B3E T 4k . SRR BB R — 4L
FAPEHRIE R . WEEER (ToAMEELD MIEE .

AA)KH what 513N ETE, ZXFRIE “the invention of the integrated circuit” ]
5 P o

[7] Large-scale integration (LSI) came to refer to the creation of integrated circuits that had
previously been made from multiple discrete components.

AAYATRERY: R RUASLER Bl i B R HE R SE T 2 AN 43 SE A4 e ol R A A«
a) referto: “iR%E|, &3], frH”
b) be made from: “ -+~ 41"

Exercises

1. Choose the one that best completes each of the following statements according to the text.

(1) Electronics is a part of

A. electrons B. technology C. electricity D. science
(2) The field of electronics includes

A. transistor B. electron tube C. integrated circuit D. all above
(3) Thomas Edison invented in 1883.

A. vacuum tube B. diode C. integrated circuit D. lamp

4) created a new future in electronics.

A. Semiconductor B. Integrated circuit C. Transistor D. Computer

2. Translate the following phrases into English.
(1) BFHEA (
() HHfES (
() ExE_HE (
(4) FFbrH (
(5) srarooft (

N N Nt N N



(6) RAALEE I  ( )
(7) HLAS Sk s ( )
(8) AR MEFHIE ( )

3. Translate the following sentences into Chinese.

(1) The information can consist of voice or music (audio signals) in a radio receiver, a picture on a
television screen, or numbers and other data in a computer.

(2) Electronics is a field of engineering and applied physics dealing with the design and
application of devices, usually electronic circuits, the operation of which depends on the flow
of electrons for the generation, transmission, reception, and storage of information.

(3) Integrated circuit, which is a group of transistors manufactured from a single piece of material
and connected together internally, without extra wiring. Integrated circuits are also called ICs
or chips.

(4) Early computers were made from many of these smaller ICs connected together on circuit
boards.

(5) The integrated circuit industry was moving from the era of small-scale circuits to large-scale
integration (LSI). Large-scale integration (LSI) came to refer to the creation of integrated

circuits that had previously been made from multiple discrete components.

Reading Material

Electronic Measuring Instruments

In general, an electronic measuring instrument is made up of the three elements shown in Fig.1-1.

Transducer —®  Signal modifier [———® Indicating device

Fig.1-1 Elements of an electronic measuring instrument

The transducer converts a nonelectrical signal into an electrical signal; therefore, a transducer is
required only if the quantity to be measured is nonelectrical (e.g. pressure).

The signal modifier is required to process the incoming electrical signal to make it suitable for
application to the indicating device. The signal may need to be amplified until it is of sufficient
amplitude to cause any appreciable change at the indicating device. Other types of signal modifiers
might be voltage dividers, to reduce the amount of signal applied to the indicating device, or
waveshaping circuits such as rectifiers, filters, or choppers.

The indicating device is generally a deflection-type meter for such general-purpose instruments as
voltmeters, current meters or ohmmeters.

Electronic measuring instruments may be used to measure current, voltage, resistance, temperature,

8




sound level, pressure, or many other physical quantities; however, regardless of the units on the

calibrated scale of the indicating meter, the pointer deflects up scale because of the flow of electrical
current.

The finest instruments available may provide inaccurate results when mistreated or improperly used.
There are several basic rules that, if observed, generally ensure that instruments provide acceptable
measurement results.

Most instruments are delicate, sensitive devices and should be treated with care. Before using an
instrument one should be thoroughly familiar with its operation. The best source of information about an
instrument is the operating and instructions manual, which is provided with any new instrument
purchased. Electronics laboratories should have these manuals on file for easy access. If you are not
thoroughly familiar with an instrument's operation, specifications, functions, and limitations, read the
manual before using the instrument.

You should select an instrument to provide the degree of accuracy required. Although a high degree
of accuracy and good resolution are desirable, in general, the cost of the instrument is directly related to
these properties.

Once an instrument has been selected for use, it should be visually inspected for any obvious
physical problems such as loose knobs, damaged case, bent pointer, loose handle, damaged test leads,
and so on. If the instrument is powered by an internal battery, the condition of the battery should be
checked prior to use. Many instruments have a "battery check" position for this purpose. When a battery
must be replaced, make sure the proper replacement is used and that it is properly installed.

Before connecting the instrument into the circuit, make certain the function switch is set to the
proper function and the range-selector switch to the proper range. If there is any question at all to the
proper range, the instrument should be set to its highest range before connecting it into the circuit; then it
should be switched to lower ranges until an approximate midscale reading is obtained. There are many
other considerations such as circuit loading, impedance matching, and frequency response that must be

dealt with in order to obtain the most accurate results possible using test equipment.

Words and Phrases
transducer n fRies, hugs, T
nonelectrical adj. JEHH
modifier n. VA RE T
indicating device BrEE
amplify vt. K, iR
amplitude n. P&
appreciable adj. ARG, ATIEAERY
voltage dividers : 3 IEA%
waveshape n.&v. Bt ; BBEE
rectifier n. Bhiar



filter n PR

chopper n. ik gy, Wiiges
deflection ) n. Pk, e, W2
general-purpose adj. ZER, ZFERN
voltmeter n. REFT, BER
ohmmeter n. Ritfit, HipH®
calibrated scale KR, PREZIBE, ZIER
delicate adj. R, BEHN
instruction manual TZEHNE, BETFUBAS
on file 1y
specification n. TR, Hik&, UiBA4, #VE
visually adv. FERLSE b, FLSCHE
knob n. izl
pointer i n. FaEt
prior to ' fERT, FESE
approximate reading ML LEE
impedance n. [S3E7
frequency response g5 E A
Practical English

Skills of Translation

AERIE (1)

FEIFDLIREF, hTRUPIFE S WES SWMRETT AR, RREZFENF, FCHA
SRR R R RRIRIE, A BBAEIRSGEI A AR

(—) &BiApEnR

1. A H A

LR PIFES FHERA S B AR R ZEP, —MITFEERE —NMEEDSAE,
Hik 2R R 2L miUEH— M) FAEET LUERLASShiAlsshiAliRg, HEikshim iR L,
PR P AR AXREIE , AL EDURERRE IR, RELARBRIUESIARE, X
— [ RRAE T] T . EARA T T PIRPELL -

(1) ¥ BhiRIIRAE B 22 1) e P sl 1]

#: 1have no private interest in the acceptance of my inventions by the world.

REBI R RIRA, RRMNFFEMRF
(2) SEEAER XA, R R R 3hiAE
#1 1: China’s first atomic blast in October 1964 was a great shock to the world.




(5

1964 4F 10 A+ gtk TR BT, 2HAZBIF.
1 2: In the event of any conflict between this paragraph and the production acceptance test schedule,
the latter shall prevail.
WA R AR SAE R MR hZE, WIS AR .
2. ZiAREHAEARE
— 3 T 25 TRIUR AR Y SETE 44 TR Fll— e SR IR IS TR 24 AR R L DLE R, A 5 SR DR
) Z 2358
#: The launching was proved to be-a success. F3ZUERHX R A ST =R ThE .
3. iR AR
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i : Television works in much the same way as radio.
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m Resistor, (apacitor and Inductor

1. Resistors

If a battery is connected across a conducting material, a certain amount of current will flow through
the material. This current is dependent on the voltage of the battery, on the dimensions of the sample,
and on the conductivity of the material itself."! The opposition to current is called electrical resistance
and is represented by the letter sy.mbol R. The unit of resistance is the ohm, a term that is often
expressed by using Q. 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 (kQ) and in megohm (MQ).

The resistors are made from carbon mixtures, metal films, or resistance wire and have two
connecting wires attached. Variable resistors, with an adjustable s/iding contact arm, are often used to
control volume on radios and television sets.

2. Capacitors

Electrical energy can be stored in an electric field. The device capable of doing this is called a
capacitor or a condenser. Capacitors consist of two metal plates that are separated by an insulting
material. If a battery is connected to both plates, an electric charge will flow for a short time and
accumulate on each plate. If the battery is disconnected, the capacitor retains the charge and the voltage
associated with it. ©*!

The ability of a capacitor to store electrical energy is termed capacitance. The capacitance is
directly proportional to the dielectric constant of the material and to the area of the plates and inversely
to the distance of the plates. ! It is measured in farads. When a changer of one volt per second across it
causes the current of one ampere to flow, 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 (10 farads) and the
picofarad (1072 farads) are generally used.

3. Inductors

Inductors consist of a conducting wire wound into the form of a coil. When a current passes
through the coil, a magnetic field is set up around it that tends to oppose rapid changes in current
intensity. ) All coils have inductance.

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 emf 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 Phrases

resistor n. HHL RH 2%



