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Unit 1 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 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 épplications. 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

_1_
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technology, in part attributable to the intensity of research associated with the space-exploration
effort, led to the development of the integrated circuit. B

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.!®! 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 beginﬁing,\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. Hf&
electron tube n. HTE
transistor n Y
integrated circuit SR LB
vacuum adj.& n. HEH, BET
diode n. —RE
nonlinear adj. R
unilateral adj. BI5HE, BIUR
amplification n. WK, ¥k
triode n =RE
incorporate adj. & v. &IFH, —HFULE; &
semiconductor n F Tk
electrical contact HSMR, BREL
consumption n. HR, HFE
subsequent adj. JEXRE, HEHK
attributable to HITFeeeee
space-exploration REBHER
processor n AEEEHL, ACEERR
chip n. Fiyag
era n. B, 4ot, B

_2_



Chapter I  Basic Electronic Technology

large-scale integration (LSI) P L E 357
discrete component 43 3L
be characterizedby 000 eeeess IR RIET, oo HI%F 2
very large-scale integrating (VLSI) B R AR R
giant adj. B, BEXK
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.
FATER: HTERTIENNAYEENTERE, —RUT5R b b7 B a0 1%
FFRIHAN . TR T RE R R R A B FRRSBATEBNEE, 6. &
WCRAEA -

dealing with : “4C3E, WR”, hsHAMEE, EEE, B electronics.

Thomas Edison: £S5 Fidid, EERHAXK.

Fleming: 38, EEHE¥XK.

De Forest £ -18E 4%, EXEERHAR.

Texas Instruments: #5857 5% 17 AL B8 A ] .

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

FAFER: B NETEE DR HEAR R — BT, EHRRAEFAERK
=5,

a) nonlinear: “JEZEH:”, “non” XHEEME.

b) be capable of :  “HefE, BEfL”

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.

FAJAER: BEERESEMBNSHMESMASESE R, BAENESEH
FIKIZhRE, ERHWDTRAE. BENE, HAEERNTRME.

Incorporating an arrangement of semiconductor materials and electrical contacts: k47
HIEERIE.

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.

FATER: LREHERERO—LHEE, BHMTHGTS5ATHERELHHR
M, BETHERBBENESRE.

a) in part: “&B5rH”

b) attributable to: “HIHT”



&F5EE Lk kiE
c) associated with: “L-----AH3%, BKR”, XH associated B £ FEEE.

[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.

AN . EEBEBRORANREEFZOEECET &4 ERBEBRE—4
RS #RlER . AMEER (BIMNEELR) SiEE.

AAJKA what 5| FEHIMNAMBETE, BXFRIE “the invention of the integrated circuit”
AI5RIA .

[7] Large-scale integration (LSI) came to refer to the creation of integrated circuits that had
previously been made from multiple discrete components.
FAPATFER : KIRAREE A B R T ST AT 2 A 40 SLER -0 R ) R B SR AL
a)referto: “RP|, &P, FHH”
b) be made from: “fe-- AR

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) BFHAR ( )
(2 BRES ( )
(3) EEHRE ( )
(4) FFEAR ( )
(5) sraLutF ( )
(6) RN ( )
(7) Bl ( )
(8) FFLRMAFIE ( )

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.
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Chapter I Basic Electronic Technology

) 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, 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

_5—.
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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. 1R IRA%, THNEE, kB
nonelectrical adj. JEHK
modifier n. R R
indicating device BREE
amplify vt. TR, MR
amplitude n g
appreciable adj. IR, WIPAER)
voltage dividers it
waveshape n&v. Wk BHEER
rectifier n. B
filter TP
chopper Brigdk, Wipgss
deflection . WAt W, WE
general-purpose adj. ZHHEK, ZRHAREK
voltmeter n. R, BHER
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Chapter 1  Basic Electronic Technology

ohmmeter n BR#Bih, PR
calibrated scale BAERRRE, PRERIEE, ZIE#R
delicate adj. REH, HEK
instruction manual TZHME, #ETREAE
on file Y
specification n. iR, HE, HBEH, ME
visually adv. MR b, FSCHh
knob n. il
pointer n. Eistay
prior to 1ERT, Bk
approximate reading IR
impedance n. FELHT
frequency response AT 2R g
Practical English
Skills of Translation

B REF (1)

ERFLET, BTRUHMESHESEMNRETRAAE, FeEZFME. BX
FHEREFR L BELRAL, FEFCEIRER.
(—) BiAMHGR
1. BB A 3hH
LHERNPMESHTREAE S ARRNEA. EiED, —MITFEERE MBS
i, FAFARLLE; WGE S — M) FEETERUA S ARNAEH, B
MR E, FRNPNRZEANFENE, EERUFESIGENRESIMN, BIOELARRR
DUESNA)E, X—REFEQTTE. 458 TEHERER.
(1) 5 B 3hia) Ik 4= B 4 17 55 13 R 3hid
f: 1have no private interest in the acceptance of my inventions by the world.
BREEP AN AIRA, BRMNFHRBEMEF.
(2 EEFIERXNEZE. FARARFE RS ERHE
#1 1: China’s first atomic blast in October 1964 was a great shock to the world.
1964 4F 10 A EMET B —BRT#, 202 BIF.
1 2: In the event of any conflict between this paragraph and the production acceptance test
schedule, the latter shall prevail.
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fi: The launching was proved to be a success. SFJZiE BIIX K & 5t & B Th BT
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#1: He had the kindness to show me the way. i+ HIFHbes RIGRE .
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$1: Television works in much the same way as radio.
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