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Chapter 1

Introduction to Electronic Technology
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Lesson 1 Development of Electronics B FH AR A% RS
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The history of electronics is a story of the twentieth century and three key components are
vacuum tubc“], transistor, and integrated circuit.

A vacuum tube ( Fig. 1-1) also called a electron tube is a sealed glass in which electrons flow
between electrodes separated by vacuum'®. Vacuum tube was invented in the early 19th century
With the invention of vacuum tube it became possible to amplify and transmit the electrical energy'.
The first applications of electron tubes were in radio communications'*. Communication technology
was able to make huge advances before World War II as more specialized vacuum tubes were made
for many applications[sl. Radio broadcasting grew astronomically'® in the 1920s and radio became
the primary source of entertainment'”’ ( Fig. 1-2) . Television was invented in 1927 and finally
became widely available. Development of the television as an electronic device benefited from
many improvements made to radar’®! during World War II. Radar ( Fig. 1-3 ) measures the distance
and direction to an object!”) using echoes of radio microwaves. It is used for aircraft and ship
detection.

After the war, electron tubes were used to develop the first computers ( Fig. 1-4 ) , but they
were impractical because of the size of the electronic components. In 1947, the transistor was
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invented by a team of engineers from Bell Laboratories!'”), for which they also received a Nobel

Prize'"". The transistor functions like the vacuum tube, but it is tiny by comparison“:]

, weighs less,
consumes less power, is much more reliable, and is cheaper to manufacture ( Fig. 1-5 ) . Transistors

have replaced vacuum tubes in just about all electronics devices.

Figure 1-1 Vacuum tube Figure 1-2 Radio in the home

transistor

#

Figure 1-4  Vacuum tube computer Figure 1-5 Comparison of tube, transistor, IC chip

chip
(millions of transistors)

The first integrated circuit was developed in the 1950s by Texas Instruments!") Company. The
first integrated circuits contained only a few transistors, large-scale integration ( LSI ) and very-
large-scale integration ( VLSI )“4] followed by the mid-1970s. VLSI technology permits us to build
systems with hundreds of thousands of "* transistors on a single chip. Video cameras, portable
telephones, and personal computers are only examples of devices made possible by integrated
circuits.

N
/%A New Words and Technical Terms

electronics [ilek'troniks] n. 2

key [ki:] n. P % OB (TN #
component [kom'paunant] n. WGy Jofts WAE adi. HA
vacuum tube ['veekjuom] [tju:b] n. HAE

* ).
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transistor [treen'zista] n. Sk

integrated circuit [intigrei tid] ['so:kit] n. SRR

electron tube [i'lektron] [tju:b] n. W

sealed [si:ld] adj. EEH seal (v. HH) L 250
electrons [i'"lektrons] n. HT

electrode [i'lektraud] n. HLAK

amplify ['=mplifai] vt K, §7K, M5

transmit [trenz'mit] vt. 14, K4

application [aplikeifan] n. NH, 2R NHERR: §iE

radio ['reidiau] n. TEEHIALE: BEEHL vio FEZ TG
communication [ka,mju:ni'keifan] n. A0HH; fE

specialized ['spe[alaizd] adji. T11; ML) specialize ff1id 25431
broadcast ['bro:dka:st] v, (R JT# n JHETH
astronomically [@stro'mamikli] adv. RICKCT I FRERL KAk
available [o'veilabl] adj. AIAFEIR); ARG A0

device [di'vais] no W, B EAE L) 40
benefit ['benifit] vt. AT, BT vi. %3 n Gt
radar ['reida] n. HiL, HEHENE (Radio Detecting And Ranging)
measure ['me39] ve. &, iR vi. B on RoF, HE
object ['obd3ikt] no WME, Yk Hbx ovio &Y

echo ['ekau] n. [BIFE, [l

microwave ['maikrouweiv] n. D% UK 1 2KE 1 KPS A0 FL )
detection [di'tek]an] n TR, A, K

impractical [im'praktikal] adj. AYISEBRET, ABLSER, ARESEATH
laboratory [la'boratari] n. SEEE

function ['fank[an] n. Dhfg, fEH: BASE: A%

tiny ['taini] adj. RDE), HUN

comparison [kom'pzerisan] n. LREL, X Ll

consume [kon'sju:m] vt. HFE, W, FER

reliable [ri'laiobl] adj. ATAEM), ATAEHK)

manufacture [manju'fekt[ ] vt. HliE, T n HliE, HlEE

Texas Instruments

['teksas] ['instrumonts]

M (AHAD

large-scale integration

['la:d3'skeil] [iinti'greifan]

n. KARBEEE R

very-large-scale integration

n. KRR v B




PRro R
[P\ eFpatiks

permit [pa'mit] v. WA, S n VFALE, R

chip [tfip] n Bhs SR

video camera ['vidiou] ['keemara) n. BAZHL

portable ['po:tabl] adj. B, TR GO 8, EHEn

"4 Notes to the Text

[1] vacuum tube: ILZFGFE—FHHLFICME, BIAS S AR A e e — N IS I B A
W, PTUBRA RS E . AEEAN SRR “HE” 5“7,

[2] a sealed glass in which electrons flow between electrodes separated by vacuum: in which 2%
A AE 2 T AR E ] B, AR RS F e 1B M A . separated by vacuum
i 2 g electrodes. ) FRIABHIE A : TEHBIMBEIEE S, BAEHETREMNH
W) o

[3] it became possible to amplify and transmit the electrical energy: it {84 & to amplify and
transmit the electrical energy fERJHEIE 8. AJ 7T ABHIE R HORFMEE HEER Y
Al i

[4] radio communication: JEZkHLIE (S .

[5] as more specialized tubes were made for many applications: as 5| FARIWEMNA). F)F 7] LLEH I
e AR Z BEH] T & A & ) T T TS E K

[6] grew astronomically: K CEFHlE I K.

[7] radio became the primary source of entertainment: JCZEHL A (FKEE) IR ERIE.

[8] benefited from many improvements made to radar: 15 i T-7E 5 & A MU FF 2.

[9] Radar measures the distance and direction to an object: 5 Al &M A& (1 #E 25 R 7 7]

[10] Bell Laboratories: <[ VURSH %, 6@ T 1925 4, MiiduER&MNFESESH
ARMR TAE, A RESEAKMEIZEKI, MAEFHERSE. FEE. SRS
.

[11] Nobel Prize: i#i VI/R¥E, & Ul 240225, MEZR AN DUR 8 = 1E 2 461
. PHALHEEYEE, e, BB Y, 0%, M RE TSt A2 1E &
KITHR 1) 224 o

[12] it is tiny by comparison: HILLZ F, ‘& (EAE) B,

[13] Texas Instrument: 3¢ [EEMAERA ], FEFR TL 2&AERIE B A5 A B SR AR
- PR A R], SR T35 A T g M

[14] large-scale integration (LSI) and very-large-scale integration (VLSI) : Hpk i 44 45 i
feiy AL (Y AR ) AT 43 g 7N RIASE B i v 8 (SST)~ Hh B AR 4 il oL B (MIST) . A RIS 42 Rl el 8%
(LSD)~ R A LR (VLST) 47 AR Bl i B (ULST) A R MU 4 Al L % (GST)
o KBRS ERTE 1970 FEHELN, E—BEEH BEA 10°~10° A Jofksr 100~
10000 BT BB R HLERE 20 el 70 FAUS BTF RIS, 5B
AR O BRI 10 54, BT A ER BRI T T AR i, R TG A 28
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[15] hundreds of thousands of: JL1 /7, BT LI,

2t Exercises

I. Choose the best technical term to complete the following statements.

1. The development of electronics has had three important steps: ( ), ( ) and
( ) .
A. computer B. integrated circuit C. vacuum tube D. transistor
2. The first application of electron tubes were in ( ).
A. radio B. television C. communication D. broadcasting
3. ( ) had surpassed radio for home use and entertainment.
A. Communication B. Television C. Video camera  D. Personal computer
4. Using echoes of radio microwaves, radar can detect ( ).
A.acar B. a ship C. aplane D. rain
5. The first electronic computer included 18,000 ( ) and used 200 kilowatts of electrical
power.
"A. transistors B. vacuum tubes C.ICs D. electronic components
6. A transistor is a semiconductor device used to ( ) electronic signals.
A. produce B. amplify C. reduce D. switch
7. In most applications, vacuum tubes have been replaced by ( ) and other semiconductor
devices.
A. electron tubes  B. transistors C. silicon D. germanium
8. The most advanced ( ) are the microprocessors, which control everything from

computers and cellular phones to digital microwave ovens.

A. semiconductors B. wafers C. transistors D. integrated circuits
II. Translate the following sentences into Chinese.

1. Marconi pioneered the development of the wireless telegraph in 1896 and long-distance radio
communication in 1901.

2. Vacuum tubes strengthened weak audio signals and allowed these signals to be superimposed on
radio waves.

3. Transistor is like solid state equivalent of vacuum tube, with no vacuum and glass tube; electrons
move from cathode to anode ( they are called source and drain now ) and the electron flow is
controlled by a gate which acts similar to the grid in vacuum tube.

4. Compared to vacuum tube, transistors were smaller, more durable, reliable, consume less power
and produce less heat.

5. Texas Instrument made huge contribution to the world of electronics: the integrated circuit.
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6. Jack Kilby, an engineer in TI, the inventor of integrated circuit, became one of the recipients of
the Nobel prize in Physics.

Lesson 2 Singapore Polytechnic #iiniIE T bk

Singapore Polytechnic“], the nation’s first educational institution of its kind, was set up in 1954
to train technologists and professionals to support the industrialization and economic development
of Singapore ( Fig.1-6 ) . The campus ( Fig.1-7 ) is located at Dover Town in the western suburb of
Singapore.

Figure 1-6  Singapore Merlion? Figure 1-7 College main building"!

Singapore Polytechnic has six schools and two departments: School of Arts and Social
Sciencesm, School of Business, School of Chemical and Life Sciences, School of Electrical and
Electronic Engineering, School of Mechanical Engineering, School of Architecture, Department of
Mathematics™, and Department of Education.

At present, the number of students is over 18,000, with full-time and part-time students. There
are a dedicated team of about 1,500 staff, including professors, associate professors, lecturers,
scientific researchers, and administrative staff{6], all committed to helping the Polytechnic realize its
vision of producing qualified graduatesm.

To support students learning and personal development, the Polytechnic’s 38-hectare campus is
fully equipped with state-of-the-art facilities. A modern library ( Fig.1-8 ) , well-equipped lecture
halls®) (Fig.1-9), air-conditioned classrooms'”, the latest and most advanced equipment
laboratories and workshops provide the most supportive learning environments for students.

Singapore Polytechnic has collaborated with famous corporations such as Intel, Cisco,
Motorola, etc. The strategic partnership ensures that students are exposed to the best and latest
technologies in support of their learning activities.

To date, graduate ( Fig.1-10 ) output from Singapore Polytechnic is close to 155,000,
some of whom have gone on to become captains of industries, senior executives'? of

N
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multi-national corporatlons[ I and successful entrepreneurs and professionals in

Singapore and overseas.

Figure 1-10  Graduation ceremony

i -
QY New Words and Technical Terms

Singapore [singa'po:] n. Brim

polytechnic [pali'teknik] adi. R LTEM: GAEBARN n BTERER
institution [insti'tju:[an] n. i thes: Hlk

technologist [tek'nolad3ist] n. FARNG TENG; B

professional

[prau'fefanal]

adj. i) BOLE n AR BEZ) 5

industrialization

[indastrislai'zeif an]

n. 1k

campus ['kzempoas) n. CR%#) Kid

suburb ['sAba:b] n. XX

department [di'pa:tmont] n il &

electrical [i'lektrikal] adj. FRHE; BHSREEER




