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Unit1

1.1 BipolarJunctionTransistors

Today,industrialelectronicsystemsemployseveraldevicesthataredescribedbythe
termtransistor.Eachtypeoftransistorhasdifferentcharacteristicsand operational
conditionsthatareusedtodistinguishitfromothers.Inthefirstpartofthisdiscussion,we
areconcernedwiththebipolarjunctiontransistor.Structurally,thistransistorisdescribed
asbipolarbecauseithastwodifferentcurrent-carrierpolarities.Holesarepositivecurrent
carriers, whereas electrons are negative current carriers. Two distinct kinds of
semiconductorcrystalsareconnectedtogetherbyacommonelement.Thestructureofthis
deviceissimilartothatoftwodiodesconnectedbacktoback,withonecrystalbeingcommon
tobothjunctions.Thecentermaterialisusuallymadethinnerthanthetwooutsidepieces.
Figure1.1showsthecrystalstructure,elementnames,andschematicsymbolsoftwo
distincttypesofbipolartransistors.

Fig.1.1 PNPandNPNtransistors

Abipolartransistorisprimarilyusedasanamplifyingdevicethatregulatestheamount
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ofcurrentthatpassesthroughit.Currentfromtheenergysourceenterstheemitter,flows
throughthebaseregion,andexitsthroughthecollector.Variationsincollectorcurrentare
usuallyidentifiedastheoutputofatransistor.Collectorcurrentiscontrolledbyasmall
changeinbasecurrent.Thisrelationshipisdescribedascurrentgainorbeta.Expressed
mathematically,

Currentgain=collector-currentbase-current

(Beta)= IC

ΔIB

  TheGreekletterdeltaofthisformulaindicatesachangevalue.Thisisusedtodenote
theresponseofatransistorwhenacvaluesareapplied.Conditionsofthistypearecalled
dynamiccharacteristics.Omissionofthedeltasigninaformuladenotesdcorstaticoperating
conditions.

Allthecurrententeringatransistorattheemitterisidentifiedasemittercurrent,orIE.
Thecollectorcurrent,orIC,isalwayssomewhatlessthanIE.ThedifferencebetweenIE
andICisduetobasecurrent.Mathematically,thisisbasecurrent(IB)=emittercurrent-
collectorcurrent

IB =IE-IC
Example1-1:DeterminethebasecurrentofabipolartransistorwithanIEof11mAandan
ICof10.95mA.
Solution:

IB =IE-IC =11mA-10.95mA=0.05mAor0.05×10-3A
  Fig.1.2showsthecircuitconnectionsofasimpleNPNsilicontransistor.Operationof
thiscircuitisbasedonaforward-biasedemitter-basejunctionandareverse-biasedcollector.
Forwardbiasingoftheemitter-basejunctionisaccomplishedbyconnectingthenegativeside
ofthedcsourcetotheemitterandthepositivesidethroughRBtothebase.Reversebiasing
ofthecollectoroccurswhenitisconnectedtothepositivesideofthesourcethroughresistor
RL.CollectorcurrentthroughRLiscontrolledbytheforward-biasvoltageoftheemitter-
basejunction.

IntheoperationofasinglePNdiodejunction,forwardbiasingcausesconductionand
reversebiasingcausesnonconduction.Inatransistor,thisruledoesnotapplydirectly
becausetwojunctionsareinvolved.Forexample,whentheemitter-basejunctionisforward
biased,itcausesalargeamountofIEtoenterthebaseregion.Reversebiasingofthebase-
collectorjunctionwouldordinarilyrestrictthiscurrent.Butduetothethinbasestructure,

IEwillimmediatelyenterintothecollectorwhenitreachesthebasearea.Ultimately,this
currentpassesthroughthecollectorandappearsascollectorcurrentICoroutputcurrent.
Forwardbiasingoftheemitter-basejunctionthereforealtersorreducesthereversebiasing
effectofthebase-collectorjunctioninnormaltransistoroperation.

Atransistorisprimarilyclassifiedasacurrent-operatingdevice.Thismeansthatthe
2
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outputorcollectorICwilloccuronlywhentheemitter-basejunctionisforwardbiasedand
producingbasecurrent.Whenthebasecurrentceases,collectorcurrentstopsandthe
transistorbecomenonconductive.Thisconditioniscalledcutoffontheotherhand,ifan
excessiveamountofbasecurrentoccurs,thetransistorisdrivenintosaturation.Whenthis
conditionoccurs,afurtherincreaseinIBwillnotcauseacorrespondingchangeinIC.When
amplitudecontrolisbeingachieved,atransistorisrarelyoperatedinthesaturationregion.
Whenatransistorisusedasaswitch,itusual1yoperatesinthesaturationregion.

Fig.1.2 NPNtransistorcircuits           Fig.1.3 PNPtransistorcircuits

ThetransistoramplifiercircuitofFigure1.3isaPNPcounterpartofthepreviousNPN
circuit.Thebatteryofthiscircuitisconnectedinareversedirectioninordertoachieve
properbiasing.PerformanceisbasicallythesameasthatoftheNPNcircuit.CurrentsIC,

IB,andIEarerepresentedinthisdiagrambyarrows.Theemittercurrentofthiscircuitstill
providesthelargestcurrentvalue.ThecompositeofICplusIBalsoequalsIEinthiscircuit.
WORDSANDTERMS
  bipolar a.双极的,双向的 currentgain n.电流增益

  carrier n.载流子 base n.基极

  polarity n.极性 beta n.希腊字母 “β”

  positive a.正的,(电)阳性的 Greek a.希腊的,希腊语的

  negative a.负的,(电)阴性的 delta n.希腊字母“Δ,δ”

  semiconductor n.半导体 denote v.表示,意味着

  crystal n.结晶,晶体,晶粒 formula(pl.-s或formulae)n.公式

  symbol n.符号,记号,象征 forward-biased 正偏置的,正偏压的

  emitter n.发射极 reverse-biased 反偏置的,反偏压的

  collector n.集电极

1.2 UJTThyristorsandSCRs

Thetermthyristorreferstoarathergeneralclassificationofsolid-statedevicesthatare
usedaselectronicswitches.Thyristorscanbetwo-,three-,orfour-terminaldevices.Inthis
sectionweareconcernedwiththeconductivitycapabilitiesofthesedevices.Devicesplacedin
thisclassificationoperatethroughatypeofregenerativefeedback.Whenconductionis
initiated,thedevicewilllatchorholdinitsonstate.Momentarilyremovingorreducingthe
energylevelofthesourcewillcausenonconductionorswitchingtotheoffstate.Ingeneral,
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aunidirectionalthyristorisclassifiedasavoltage-controlledswitch.
Thyristorsshouldnotbeconfused withbipolarjunctiontransistorsorfield-effect

transistors.BJTsandFETsarebothcapableofperformingswitchingoperations.Asarule,

thesedevicesarenotasefficientasathyristoranddonothavethepower-handlingcapability.
Thyristorsareusedaspowercontroldevices,whereastransistorsareprimarilyusedin
amplifyingapplications.

A variety ofunidirectionalthyristorsisnow being usedinindustrialelectronic
applications.Oneofthefirsttobedevelopedwasthesilicon-controlledrectifier(SCR).The
SCRwasdesignedasasolid-statecounterpartofthethyratrongaseoustube.Theterm
thyristorwasderivedfromthewordsthyratron-transistor.AnSCRisclassifiedasareverse
blockingtriodethyristor.Thismeansthatthedevicehasconductivityinonlyonedirection.
Whenitsanodeandcathodearereversebiased,thedevicewillnotconduct.Thesilicon-
controlledswitch(SCS)andtheprogrammableunijunctiontransistor(PUT)aretwoother
thyristorsofthisclassification.AShockleydiodeisclassifiedasareverseblockingdiode
thyristor.

Thecrystalstructureofathyristorisuniquewhencomparedwithothersolid-state
devices.MostthyristorsareclassifiedasPNPNdevices.Thistypeofstructureconsistsof
fouralternatelydopedsemiconductorlayersandthreePNjunctions.Thenumberof
terminalsattachedtothestructureisbasedonthefunctionofthedevice.Thetwoouter
terminalsareusuallycalledtheanodeandcathode.Conductionbetweenthesetwoterminals
isthesameinnearlyallthyristors.

Thebasicstructureofafour-layerthyristorisshowninFigure1.4.Noticethatthe
anodeterminalisconnectedtothePregionononeendofthestructure.Thecathodeis
connectedtotheNregionontheotherend.Threejunctionsareformedbetweenthetopand
bottomterminals.Conductionbetweentheanode-cathodeissimilartothatofamechanical
toggleswitch.Thismeansthatthedevicemusthavetwooperationalstates.Initsonstate
thethreejunctionsarelowresistant.Theoffstatehasaninfiniteresistancebetweenthe
anode-cathode.

Auniquefeatureofthethyristorstructureisitslatchingcharacteristic.Latchingrefers
toaconditionthatholdsthedeviceinitsonstateafterconductionhasbeeninitiated.
Removaloftheoriginalactuatingsignaldoesnotnecessarilycauseconductiontostop.This
actionpermitsthethyristortobeusedasanelectronicswitchingdevice.Whenthedevicehas
beentriggered,itusuallytakesadifferentprocedureforittobeturnedoff.Switching
techniquesvaryagreatdealinthyristors.Diodethyristorschangestatesduetoachangein
anode-cathodevoltage.Statechangesin athree-element device areinitiated by an
independenttriggeringsignal.

DescriptionoftheoperationofabasicPNPNthyristorisoftensimplifiedbythetwo-
transistoranology.ThismethoddividesthePNPNstructureintotwoimaginarytransistors.
JunctionsJ1andJ2formaPNPtransistor,whileJ2andJ3formanNPNdevice.TheJ2
4
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Fig.1.4 Four-layerthyristorstructure  Fig.1.5 Two-transistorequivalentofaPNPNstructure

junctioniscommontobothtransistorstructures.Seethetwo-transistorequivalentofthe
PNPNstructureinFigure1.5.Notealsotheschematicsymbolrepresentationofthesame
structure.

Assumenowthatathyristorisconnectedtoanenergysourceandaloadresistor.Figure
1.6(A)showsthepositivesideofthesourceconnectedthroughRLtotheanodeandthe
negativesidetothecathode.Connectedinthismanner,junctionsJ1andJ3areforward
biasedandJ2isreversebiased.ThismeansthatJ2willhaveaninfiniteresistance,whileJ1
andJ3arelowresistant.J2willthereforehavepracticallyallofV5appearingacrossit,while
J1andJ3willhavezerovoltage.Verylittlecurrentwillflowthroughthestructure.This
meansthatIA=IKwithacurrentvalueofapproximatelyzero.Thisconditionwillexistas
longasVAKisbelowthebreakdownvoltageofJ2junction.

Refernowtothetwo-transistoranalogyofthethyristorstructureinFigure1.6(B).
Connectedinthismanner,theemitter-base(E-B)junctionsofQ1andQ2arebothslightly
forwardbiasedbythesource.TheE-BjunctionofQ1istheequivalentofJ1,andE-BofQ2

isrepresentativeofJ3.TheJ2junctionisequivalenttothecollection-base(C-B)junctionsof
bothQ1andQ2.Thesetwojunctionsarebothreversebiased.Connectedinthismanner,the
twotransistorsareproperlybiasedforconduction.However,thetwoE-Bjunctionshave
practicallynoforwardbiasvoltage.Thiswillpermitverylittleorpracticallynocurrentto
flowthroughthestructure.Athyristorconnectedinthismannerisconsideredtobeinitsoff
ornonconductivestate.

Notetheelementcurrentdesignationsforthetwo-transistorequivalentcircuitofFigure
1.6 (B).TheemittercurrentofQ1isrepresentativeoftheanodecurrent(IA).IB1is
indicativeofthebasecurrentofQ1.IB1isdeterminedbytheexpression

IB1= (1-α1)IA-ICBO1
whereα1=currentgainofQ1

IA=IE1
ICBO1=collector-emitterleakagecurrentofQ1

FortransistorQ2,theemittercurrentIE2isequaltothecathodecurrent(IK).Thebase
currentofQ2isdesignatedasIB2.ThecollectorcurrentofQ1isequalinvaluetothebase
currentofQ2.IC1thereforeequalsIB2.Thecollectorcurrent(IC2)canbedeterminedbythe
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formula
IC2= (α2)+ICBO2

whereα2=currentgainofQ2

IK=IE2
ICBO2=collector-emitterleakagecurrentofQ2

Fig.1.6 Thyristorconnectedtoanenergysource

NotethatIC2ofQ2andIB1ofQ1areofthesamevalue.Thispermitsthetwoprevious
expressionstobeequated.Thecombinedexpressionthenbecomes

IB1=IC2
or

(1-α1)IA-ICBO2=(α2)IK+ICBO2
CombiningthetwoexpressionspermitsustosolveforeitherIAorIK.Thisisgivenbythe
formula

IAorIK= ICBO1+ICBO2

1-(α1Q1+α2Q2)

ThecombinedIA=IKexpressionisanextremelyimportantconceptintheoperationof
allthyristors.We willusethisexpressiontoshow how athyristorrespondsinits
nonconductivestate.Asmallmodificationofthealphavalueswillcauseathyristortochange
intoitsconductivestate.
WORDSANDTERMS
  UJT[unijunctiontransistor]单结晶体管 FET(fieldeffecttransistor)场效应晶体管

  thyristor n.半导体开关元件,晶闸管(闸
流晶体管),可控硅整流器

counterpart n.对应物,配对物,副本

  SCR[seliconcontrolledrectifier] 可控硅

(半导体可控硅整流器)
thyratron n.[无]闸流管

  gaseous a.气体的,气态的 term n.术语,学期,期间,项

  blocking n.封锁,阻断,中断 terminal n.端子,接头,引线

  triode n.[无]三极管 conductivity n.导电性,电导率
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  anode n.阳极,正极 classification n.分类,分级,等级,类别

  cathode n.阴极,负极 regenerative a.再生的,新生的,反馈的

  doped a.掺杂质的 feedback n.[无]反馈

  removal n.移动,排除,除去 initiate v.启动,开始

  trigger n.触发器,触发脉冲,启动装置 latch v.封锁

1.3 专业英语概述

随着科学技术的飞速发展,科技用语、专业词汇、专用语汇和词汇、日常用语和词汇在科技

语言环境中的特殊含义等等,必然大量出现在各个专业的英语话语和书刊中,形成一种与基础

英语、日常生活英语有很大差别的英语语言,这就是科技英语。科技英语又因为各个不同的专

业而形成很多小的门类,如医学专业英语、建筑专业英语、电子专业英语等等。本书要讲述的

是自动化专业英语的一些特点和要点。
根据现行的教学大纲,大学生进入三年级后便开始开设专业英语课程。学习专业英语需

要具备两个基础条件,一是较为扎实的英语基础,基本掌握英语常用语法和4000以上的词汇

量;二是一定程度的本学科专业知识技能。掌握专业英语技能是大学基础英语学习的主要目

的之一,专业英文资料的阅读与翻译能力直接关系到学生的求职和毕业后的工作能力。随着

国际间科学技术交流的日益扩大,互联网的进一步应用和发展,专业英语必然拥有更为重要的

意义并受到更多的重视。
与基础英语相比,专业英语有着许多受本专业影响的词语特征以及与日常用语迥然不同

的独特的含义,如:

Thebootisasmallroutine.Generally,thebootisstoredonthefirstsector(ortwo)of
adisk.

(错误译法)靴子是一个小的日常工作。一般来说,靴子储藏在唱片的第一(或第一,二)
个地段上。

(正确译法)引导程序是一小段程序。一般来说,引导程序存放在磁盘的第一(或第一,二)
个扇区上。

所以,不能因为基础英语水平较高就忽视专业英语的学习,仅靠日常用语进行望文生义的

理解不仅会闹笑话,甚至有可能造成事故。
同时,专业英语在结构上有三多,长句多、被动语态多、名词化结构多,这些会给理解和翻

译带来很多困难;由于涉及许多科技内容和专业知识,专业英语往往极其复杂深奥,艰涩难懂。
所以,只有在努力学好专业知识的前提下,再经过刻苦的专业英语训练,才能完成从基础英语

到专业英语的过渡,达到英语学以致用的目的。
在听说读写译方面,专业英语侧重于“读”和“译”,要求通过大量的阅读达到对原文的正确

理解和翻译,在读和译的基础上,对听、说、写进行必要的训练;由于专业英语的翻译经常直接

应用于科研工作或工程技术,因而对“译”的质量具有更高的要求,如果翻译上失之毫厘,科研

或工程中就可能谬以千里,造成极大的损失。
专业英语是十分重要、不可或缺的课程之一,学好专业英语将会获益终生。
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Unit2

2.1 OperationalAmplifiers

Theinternalconstructionofanop-ampisquitecomplexandusuallycontainsalarge
numberofdiscretecomponents.Apersonworkingwithanop-ampdoesnotordinarilyneed
tobeconcernedwithitsinternalconstruction.Itishelpful,however,tohavesomegeneral
understandingofwhattheinternalcircuitryaccomplishes.Thispermitstheusertoseehow
thedeviceperformsandindicatessomeofitslimitationsasafunctioningunit.

Theinternalcircuitryofanop-ampcanbedividedintothreefunctionalunits.Figure1.7
showsasimplifieddiagramoftheinternalfunctionsoranop-amp.Noticethateachfunction
isenclosedinatriangle.Electronicschematicsusethetriangletodenotetheamplification
function.Thisdiagramshowsthattheop-amphasthreebasicamplificationfunctions.These
functionsaregenerallycalledstagesofamplification.Astageofamplificationcontainsoneor
moreactivedevicesandalltheassociatedcomponentsneededtoachieveamplification.

Fig.1.7 Op-ampdiagram

Thefirststageorinputofanop-ampisusuallyadifferentialamplifier.Thisamplifier
hastwoinputs,whicharelabeledV1andV2.Itprovideshighgainofthesignaldifference
suppliedtothetwoinputsandlow gainforcommonsignalsappliedtobothinputs
simultaneously.Theinputimpedanceishightoanyappliedsignal.Theoutputofthe
amplifierisgenerallytwosignalsofequalamplitudeand180°outofphase.Thiscouldbe
describedasapush-pullinputandoutput.

Oneormoreintermediatestagesofamplificationfollowthedifferentialamplifier.Figure
1.7showsanop-ampwithonlyoneintermediatestage.Functionally,thisamplifieris
designedtoshifttheoperatingpointtoazerolevelattheoutputandhashighcurrentand
voltagegaincapabilities.Increasedgainisneededtodrivetheoutputstagewithoutloading
downtheinput.Theintermediatestagegenerallyhastwoinputsandasingle-endedoutput.

Theoutputstageofanop-amphasaratherlowoutputimpedanceandisresponsiblefor
developingthecurrentneededtodriveanexternalload.Itsinputimpedancemustbegreat
enoughthatitdoesnotloaddowntheoutputoftheintermediateamplifier.Theoutputstage
canbeanemitter-followeramplifierortwotransistorsconnectedinacomplementary-
symmetryconfiguration.Voltagegainisratherlowinthisstagewithasizableamountof
8
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currentgain.
Adifferentialamplifieristhekeyoroperationalbasisofmostop-amps.Thisamplifieris

bestdescribedashavingtwoidenticalorbalancedtransistorssharingasingleemitter
resistor.Eachtransistorhasaninputandanoutput.Aschematicdiagramofasimplified
differentialamplifierisshowninFigure1.8.Noticethatthecircuitisenergizedbyadual-
polarityorsplit-powersupply.Thesourceleadsarelabeled+VCCand-VCCandmeasured
withrespecttoacommongroundlead.

Operationofadifferentialamplifierisbasedonitsresponsetoinputsignalsappliedto
thebase.Groundingonebaseandapplyinganinputsignaltotheotherbaseproducestwo
outputsignals.Thesesignalshavethesameamplitudebutareinverted180°.Thistypeof
inputcausestheamplifiertorespondinitsdifferentialmodeofoperation.

Fig.1.8 Simplifieddifferentialamplifier     Fig.1.9 ACdifferentialamplifier

Whentwosignalsofequalamplitudeandpolarityareappliedtoeachbaseatthesame
time,theresultingoutputiszero.Thistypeofinputcausesadifferenceorcancelingvoltage
toappearacrossthecommonlyconnectedemitterresistor.Inasense,thedifferential
amplifierrespondsasabalancedbridgetoidenticalinputsignals.Thereisnooutputwhen
thecircuitisbalancedandoutputwhenitisunbalanced.Thisiscalledthecommon-mode
conditionofoperation.Adifferentialamplifierisdesignedtorejectsignalscommontoboth
inputs.Thetermcommon-moderejectionratio(CMRR)isusedtodescribethisactionofthe
amplifier.CMRRisauniquecharacteristicofthedifferentialamplifier.Undesirablenoise,

interference,orachumcanberejectedbythisoperatingcondition.
Figure1.9showsasimplifiedschematicofadifferentialamplifierconnectedfor

differentialmodeoperation.InthiscircuitaninputsignalisappliedtothebaseofQ1,and

thebaseofQ2isleftopenorinafloatingstate.Thisconditioncausessignalstobedeveloped
atbothoutputsandacrosstheemitterresistor.Theemittersignal,asindicated,isinphase
withtheinput.Thetwooutputsignalsareoutofphasewitheachotherandhavea
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substantialdegreeofamplification.OutputVo1isoutofphasewiththeinputandVo2isin
phase.

Adifferentialamplifierwillproducetwooutputsignalswhenonlyoneinputsignalis
applied.CouplingoftheinputsignalfromQ1toQ2isaccomplishedthroughtheemitter
resistor.Thepositivealternationoftheinputsignal,forexample,causesincreasedforward
biasofQ1.ThiscausesanincreaseintheconductionofQ1.WithmoreIE,thereisagreater
voltagedevelopedacrosstheemitterresistor.Thisinturncausesbothemitterstobeless
negative.TheconductionofQ1isnotappreciablyinfluencedbythisvoltagebecauseithasan
externalsignalappliedtoitsinput.Q2is,however,directlyinfluencedbythereduced
negativevoltagetoitsemitter.ThiscausestheconductionofQ2tobereduced.Areduction
incurrentthroughQ2causeslessvoltagedropacrossRL2andthecollectorvoltagetoswingin
thepositivedirection.Ineffect,aninputsignalappliedtothebaseofQ1reducestheVEof
Q2,whichinturnincreasesthevalueoftheoutputvoltageVo2,Aninputsignalistherefore
coupledtoQ2bythecommonlyconnectedemitterresistor.

Thenegativealternationoftheinputsignalcausesareversaloftheactionjust
described.Q1,forexample,willbelessconductiveandQ2willhaveincreasedconduction.
ThisactioncausesareductionofICthroughQ1andanincreaseswinginthevalueofVo1.
IncreasedconductionofQ2causesacorrespondingreductioninVo2.Thetwooutputsignals
continuetobe180°outofphase.Ineffect,bothalternationsoftheinputappearinthe
output.Adifferentialamplifierconnectedinthedifferentialmodewilldeveloptwooutput
signalsthatarereflectiveoftheentireinputsignal.

Differentialamplifiersrespondinprimarilythesamewaywhentheinputsarereversed.
Inthiscase,aninputsignalisappliedtothebaseofQ2withthebaseofQ1openorfloating.
Vo2isoutofphasewiththeinputandVo1isinphase.Theamplitudeoroutputsignallevelof
theamplifierisstillbasedonthesignaldifferencebetweenthetwoinputs.Withonlyone
signalappliedtotheinputatatime,theamplifierseesaverylargedifferentialinputand
developsasizableoutputvoltage.

ThedifferentialamplifierofFigure1.9israrelyusedinop-ampconstructiontoday.
Ordinarily,theresistanceofREneedstobequitelargeinordertohavegoodcouplingand
common-moderejectioncapabilities.Largeresistancevaluesareratherdifficulttofabricate
inICconstruction.REcan,however,bereplacedwithatransistor.Thistransistorandits
associatedcomponentsarecalledaconstant-currentsource.
WORDSANDTERMS
  op-amp(operationalamplifiers)

n.运算放大器

dual-polarity n.双极(性)

  triangle n.三角形 invert v.反向,反转

  differentialamplifier 差动放大器

  impedance n.阻抗

common-moderejectionratio(CMRR)

 n.共模抑制比率

  push-pull a.推挽(式)的 substantial a.大的,大量的,物质的
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  intermediate a.中间的 couple v.耦合,结合

  single-ended a.单端的,单向的 reversal v.反向,反转,换相

  emitter-followeramplifier n.射极跟随放大器 resistance n.电阻

  complementary-symmetrya.互补对称的 constant-currentsource n.恒流源

2.2 Single-phaseRectification

Thesimplestsystemforconvertingalternatingcurrenttodirectcurrentissingle-phase
rectification.Asingle-phaserectifierchangesalternatingcurrenttopulsatingdirectcurrent.
Thisprocesscanbeaccomplishedbyusingeithersemiconductors,vacuumtubes,gaseous
tubes,orrotaryconverters.Themostcommonandeconomicalmethodinindustrytodayis
theuseoflow-costsiliconrectifiers.Sincesemiconductorsaresoprevalentinindustrytoday,

itisdesirabletoreviewtheactionofasemiconductordiodebeforewelookatspecificrectifier
circuits.

Weknowthatcertainmaterials(conductors)conductelectricalcurrenteasilyandother
materials(insulators)donot.Betweenthesetwoextremesareothermaterialsthatare
neithergood conductors nor goodinsulators.These materials,such assilicon and
germanium,havecharacteristicsbetweenthoseofconductorsandinsulators.

Siliconandgermaniumarecrystallinematerialswhoseelectricalcharacteristicscaneasily
bealteredinthemanufacturingprocess.Elementscalledimpuritiesareaddedtopuresilicon
orgermaniumtoformeitherN-typeorP-typematerials.Thesematerialsareusedinvarious
combinationstoform manytypesofsemiconductors,suchasdiodes,transistors,silicon-
controlledrectifiers,triacs,anddiacs.An N-type materialpossessesanabundanceof
electronsornegativechargecarriersthatdonottakepatincovalentbonding.AP-type
materialhasanexcessofpositivechargecarriersorholesthatarenotinfluencedbycovalent
bonding.Bycontrollingtheimpuritiesaddedtosilicon,theseconditionscanbealtered.

Themostbasicsemiconductordeviceisthediode,whichperformsthefunctionof
rectification.AdiodeismerelyaPNjunctiondeviceformedbyadjacentP-andN-type
materials,asshowninFigure1.10(A).ThejunctionformedbytheadjacentP-andN-type
materialsallowscurrenttopassinonedirectionbutoffersahighresistancetocurrentinthe
otherdirection.Thisdeviceiscalledajunctiondiode.SomePNjunctiondiodesareshownin
Figure1.10(C).

ThecurrentcarriersofaPNjunctiondiodeareinastateofequilibriumwhenanexternal
potentialisnotapplied.Itispossiblethat,duetotemperature,someelectronswillcrossthe
junctionfromtheN-typeregiontotheP-typeregion.Likewise,someholeswilldiffusefrom
theP-typeregiontotheN-typeregion.Afterthisdiffusionhastakenplace,anelectrical
barrierisdevelopedbetweenthetworegions.Thusthefurthermovementofchargecarriers
isprohibitedandthediodeisinastateofequilibrium.

Inanelectronicpowersupply,diodesareconnectedtoanacsourceofelectricalenergy.
Theinstantaneouspolarityofthepotentialconnectedtoeachterminalofthediodedetermines
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   Fig.1.10 PNjunctiondiodes           Fig.1.11 ForwardandreversebiasofaPN

junctiondiode

theactionperformedbythediode.Tobestseethebasicoperationofarectifier,asimpledc
circuitisconnectedtoasilicondiode.Figure1.11showsabatteryusedastheenergysource
andaresistorastheloaddevice.Thepolarityofthebatteryisusedtobiasthediode.

WiththepositivebatteryterminalconnectedtotheP-typematerialandthenegative
batteryterminalconnectedtotheN-typematerial,thediodeissaidtobeforwardbiased.
Duringforwardbias,asshowninFigure1.11(A),alow-resistancePNjunctionis
developed.Thelow-resistancejunctionpermitselectronsintheN-typematerialtodriftinto
thePregionsincetheyareattractedbythepositiveterminalofthebattery.Likewise,holes
driftintheoppositedirectionintotheNregionsincetheyareattractedbythenegative
batteryterminal.Thecontinuousmovementofelectronsandholesconstitutesanelectrical
currentwhenadiodeisforwardbiased.

Ifwereversethebatterypolarity,asshowninFigure1.11(B),thediodeissaidtobe
reversebiased.ElectronsintheN-typematerialarepulledawayfromthejunctionbythe
positivebatteryterminal,andholesaredrawnawayfromthejunctionbythenegative
terminalofthebattery.Theareanearthejunctiondevelopsanelectricalbarrierthatblocks
themovementofchargecarriers.Onlyaveryslightcurrent,whichisbarelymeasurable,

flowsinthereverse-biasedcondition.SincethePNdiodeconductswhileforwardbiasedand
doesnotconductwhilereversebiased,itexhibitsthepropertiesofarectifier.

A single-phase,half waverectifiercircuit,shownin Figure1.12,convertsan
alternatingcurrentintoapulsatingdirectcurrent.Letusassumethatduringthepositive
alternationoftheaccycletheanodeofthediodeispositive.Thediodewillthenconduct
sinceitisforwardbiasedandthejunctionresistanceislow.Thepositivealternationoftheac
willthenappearacrosstheloaddevice(representedbyaresistor).

Duringthenegativealterationoftheaccycle,theanodeofthediodebecomesnegative.
21
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Fig.1.12 Single-phase,half-waverectifiercircuit

Thediodeisnowreversebiasedandnosignificantcurrentwillflowthroughtheloaddevice.
Therefore,novoltagewillappearacrosstheload.Theinputandresultingoutputwaveforms
ofthehalfwaverectifiercircuitareshowninFigure1.12(C).Thepulsatingdirectcurrent
oftheoutputhasanaveragedclevel.Theaveragevalueofthepulsatingdcproducedby
single-phase,halfwaverectificationisexpressedas

Vdc=0.318×Vmax

where Vdc=averagevalueofrectifiedvoltage
Vmax=peak(maximum)valueofappliedacvoltage

Certaindioderatingsshouldbeconsideredforhalfwaverectifiercircuits.Themaximum
forwardcurrent(Imax)isthelargestcurrentthatcanflowthroughthediodewhileitis
forwardbiasedwithoutdamagingthedevice.Thepeakinversevoltage(Piv)orpeakreverse
voltage(Prv)isthemaximumvoltageacrossthediodewhileitisreversebiased.Forthehalf
waverectifier,themaximumvoltagedevelopedacrossthediodeisVmaxoftheappliedac.As
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Fig.1.13 Single-phase,full-waverectifiercircuit

shownintheprecedingformula,thePrvofadiodeusedinahalf-wavecircuitmustbemuch
largerthanthedcvoltagedeveloped.

Toobtainapurerformofdcenergy,itispossibletoimproveonhalf-waverectification
systems.Figure1.13showsasingle-phase,full-waverectifiercircuitthatusestwodiodes
andproducesadcoutputvoltageduringeachalternationoftheacinput.Therectifiedoutput
ofthefull-waverectifierhastwicethedcvoltagelevelofthehalf-waverectifier.

Thefull-waverectifierutilizesacenter-tappedtransformertotransferacsourcevoltage
tothedioderectifiercircuit.Duringthepositivealternationoftheacsourcevoltage,the
instantaneouschargesonthetransformersecondaryareasshowninFigure1.13(A).The
peakvoltage(Vmax)isdevelopedacrosseachhalfofthetransformersecondary.Atthistime,
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diodeD1isforwardbiasedanddiodeD2isreversebiased.Therefore,conductionoccursfrom
thecentertap,throughtheloaddevice,throughD1,andbacktotheouterterminalofthe
transformersecondary.Thepositivehalf-cycleisdevelopedacrosstheloadasshown.

Duringthenegativealternationoftheacsourcevoltage,diodeD1isreversebiasedand
diodeD2isforwardbiasedbytheinstantaneouschargesshowninFigure1.13(B).The
currentpathisfromthecentertap,throughtheloaddevice,throughD2,andbacktothe
outerterminalofthetransformersecondary.Thenegativealternationisalsoproducedacross
theload,developingafull-waveoutputasillustratedinthewaveformsinFigure1.13(C).

Eachdiodeinafull-waverectifiercircuitmusthaveaPrvratingoftwicethevalueofthe
peakvoltagedevelopedattheoutput,sincetwicethepeakvoltage(2Vmax)ispresentacross
thediodewhenitisreversebiased.Theaveragevoltageforafull-waverectifiercircuitis

Vdc=2(0.318×Vmax)=0.636×Vmax

Thistypeofrectifiercircuitproducestwicethedcvoltageoutputofahalfwaverectifier
circuit.Itsconstructionrequiresacenter-tappedtransformerandtwodiodesthathavea
peak.ratingoftwicethepeakvalueofappliedacvoltage.
WORDSANDTERMS
  single-phaserectification 单相整流 adjacent a.接近的,毗连的,邻接的

  pulsate v.脉动,波动 equilibrium n.平衡,均衡,相称

  vacuumtube 真空管,电子管 potential n.势能,位能

  rotary a.旋转的,转动的,循环的 diffuse v.扩散,渗出

  prevalent 流行的,盛行的,普遍的 barrier n.栅栏,屏障,势垒

  conductor n.导体 prohibit v.阻止,禁止

  insulator n.绝缘体 instantaneous a.瞬时的,立即的

  germanium n.锗 battery n.电池,蓄电池

  impurity n.杂质 drift n.漂移

  triac n.三端双向可控硅开关元件 halfwave 半波

  diac n.双向开关二极管 peakvalue 峰值

  covalent a.共价的 center-tappedtransformer 带中间抽头的变压器

  charge n.电荷 hole n.空穴

2.3 专业英语的翻译标准

翻译标准是指导翻译的准绳,也是衡量译文质量的尺度。我国清末新兴资产阶级的启蒙

思想家严复第一个提出了“信、达、雅”的翻译标准。随着科学技术的不断进步和翻译工作的不

断发展,翻译标准也发生了一些新的变化,人们对不同类型的文章和作品提出了不同的要求和

标准。文学作品的翻译和科技作品的翻译对“信”、“达”、“雅”的侧重和处理会有所不同。本书

要讲的是自动化专业英语的翻译标准。专业英语翻译标准可以概括为“忠实、通顺”4个字。
所谓忠实,主要是指忠实于原作品的内容。必须把原作品完整而准确地表达出来,不得有

任何篡改、歪曲、遗漏和增删,特别是原作品中的专业术语、概念、逻辑关系等,来不得半点疏

忽。同时要兼顾原作品的专业语言、专业文体和专业风格。
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所谓通顺,是指译文语言必须通顺流畅,符合汉语规范。译文必须是明白畅晓的专业语

言,没有逐词死译、硬译的现象,没有言语晦涩的现象,没有文理不通、结构混乱、逻辑不清的现

象。
忠实和通顺是相辅相成、辩证统一的。忠实而不通顺,读者不易理解,也就谈不上忠实;通

顺而不忠实,脱离原作的概念和逻辑关系,通顺也失去了意义。所以,既要防止对忠实的片面

理解,一味追求形式上的对应,造成逐字翻译,产生“形式主义”;也要防止片面理解通顺的要

求,过分强调译文的流畅而脱离原文的内容,添枝加叶,造成“自由主义”。

Unit3

3.1 BinaryNumberingSystem

Practicallyallelectronicdigitalsystemsinoperationtodayareofthebinarytype.This
typeofsystemhas2asitsbaseorradix.Thelargestdigitalvaluethatcanbeexpressedina
specificplacebythissystemisthenumber1.Essentially,thismeansthatonlythenumbers
0or1areusedinthebinarysystem.Electronically,thevalueofzerocanbeexpressedasa
verylowvoltagevalueornovoltage.Thenumber1canthenbeindicatedbysomevoltage-
valueassignmentlargerthanormoresignificantthanzero.Binarysystemsthatusethis
voltage-valueassignmentaredescribedashavingpositivelogic.Negativelogicbycomparison
hasvoltageassignedtothezeroandnovoltageassignedtothenumber1.Inthediscussion
thatfollows,onlypositivelogicwillbeused.

Thetwooperationalstatesofabinarysystem,oneandzero,canbeconsideredas
naturalcircuitconditions.Whenacircuitisturnedofforhasnovoltageapplied,itis
consideredtobeintheoffor0state.Anelectricalcircuitthathasvoltageappliedoris
operational,isthereforeconsideredtobeonorinthe1state.Abinarydigitcanthereforebe
eithera1ora0.Thetermbitiscommonlyusedtodescribethiscondition.Abitisa
shortenedversionofthewordsbinarydigit.

Thebasicprinciplesofnumberingthatareusedbythedecimalorbase10numbersapply
ingeneraltobinarynumbers.Theradixofthebinarysystem,forexample,is2.Thismeans
thatonlythedigits0and1canbeusedtoexpressaspecificplacevalue.Thefirstplaceto
theleftofthestartingpoint,or,inthiscase,thebinarypoint,representstheunit’sor1’s
location.Placesthatfollowtotheleftofthebinarypointrefertothepowersof2.Someof
thedigitalvaluesofnumberstotheleftofthebinarypointare20=1,21=2,22=4,23=
8,24=16,25=32,26=64,27=128,andsoon.

Asageneralrule,whendifferentnumberingsystemsareusedinadiscussion,theymust
incorporateasubscriptnumbertoidentifythebaseofthenumberingsystembeingused.The
number110.2isatypicalexpressionofthistype.Thiswouldbedescribedasone-one-zero
insteadofthedecimalequivalentofonehundredandten.
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Step1
Givennumber
tobeconverted}  =
Step2
Placevalue
assignments
(powersof2)

} =

Step3
Productof
steps1and2} =

Step4
Sumofproducts
fromstep3or
decimalequivalent

} =

  

Fig.1.14 Conversionofabinarynumbertoadecimal

Thenumber110.2isequivalenttosixtothebaseten,or6.10.Startingatthefirstdigit
totheleftofthebinarypoint,thisnumberwouldhaveplacevalueof0×20+1×21+1×22

or0+2.10+4.10=6.10.Theconversionofabinarynumbertoanequivalentdecimalnumber
isshownbystepsinFigure1.14.

Asimplifiedversionofthebinary-to-decimalconversionprocessisshowninFigure
1.14.Inthismethodofconversion,writedownthebinarynumberfirst.Startingatthe
binarypoint,indicatethedecimalequivalentpowers-of-2numbersforeachbinaryplace
locationwherea1isindicated.Foreachzerointhebinarynumber,leaveablankspaceor
indicateazero.Addtheplacevalueassignmentsandrecordthedecimalequivalent.Practice
thismethodonseveralbinarynumbersuntilyouareproficientinthisconversionprocess.

Theconversionofadecimalnumbertoabinaryequivalentisachievedbyrepetitivesteps
ofdivisionbythenumber2.Whenthequotientisevenwithnoremainder,a0isrecorded.
Whenthequotienthasaremainder,a1isrecorded.Thestepsneededtoconvertadecimal
numbertobinarynumberareshowninFigure1.15.

Fig.1.15 Conversionofadecimalnumbertoabinarynumber

Theconversionprocess,inthiscase,isachievedbywritingdownthedecimalnumber
(3510).Dividethisnumberbythebaseofthesystem,or2.Recordthequotientand
remainderasindicated.Movethequotientofstep1tostep2andrepeattheprocess.The
divisionprocesscontinuesuntilthequotientbecomeszero.Thebinaryequivalentissimply
theremaindervaluesintheirlast-to-firstplacementorder.Youmaywanttopracticethis
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processonseveralnumberstogainsomedegreeofproficiency.

Givendecimalnumber 329.10

Step1

Groupingofdigits
(3) (2) (9)

Step2

Conversionofeach

digittobinarygroup

(0011) (0010) (1001)

Step3

Combinegroupvalues

 

0011/0010/1001.BCD

Fig.1.16 ConvertingadecimalnumbertoaBCDnumber

Whenlargenumbersaretobeindicatedbybinarynumbers,theybecomesomewhat
awkwardanddifficulttouse.Forthisreason,thebinarycodeddecimalmethodofcounting
wasdevised.Inthistypeofsystem,fourbinarydigitsareusedtorepresenteachdecimal
digit.Toillustratethisprocedure,wehaveselectedthenumber392.10tobeconvertedtoa
binarycodeddecimalorBCDnumber.Instraightbinarynumbers,392.10=101,001,001.2

ToapplytheBCDconversionprocess,thebase10numberisfirstdividedintodiscrete
digitsaccordingtoplacevalues(seeFigure1.16).Thenumber392.10thereforeequalsthe
digits3-2-9.Convertingeachdigittobinarywouldpermitustodisplaythisnumberas
0011—0010—1001.BCD.Decimalnumbersupto999.10 could bedisplayedandquickly
interpretedbythisprocesswithonly12binarynumbers.Thedashlinebetweeneachgroupof
digitsisextremelyimportantwhendisplayingBCDnumbers.

ThelargestdigittobedisplayedbyanygroupofBCDnumbersis9.Thismeansthatsix
digitsofanumbercodinggrouparenotbeingusedatallinthissystem.Becauseofthisthe
octal,orbase8,andthehexadecimal,orbasel6,systemsweredevised.Digitalsystems
stillprocessnumbersinbinaryformbutusuallydisplaytheminBCD,octal,orhexadecimal
values.
WORDSANDTERMS
  binary n.二进制 quotient n.商数

  radix n.根值,基数 divide v.(算术)除

  assignment n.分派,分配 BCD(Binary-CodedDecimal) 二-十进制码,BCD码

  bit n.位 proficiency n.熟练,精通

  digit n.数字,位数,计算单位 hexadecimal n.十六进制

  decimal n.十进制

3.2 BinaryLogicFunctions

Anybistablecircuitthatisusedtomakeaseriesofdecisionsbasedontwo-stateinput
conditionsiscalledabinarylogiccircuit.Threebasiccircuitsofthistypehavebeen
developedtomakesimplelogicdecisions:theANDcircuit,theORcircuit,andtheNOT
circuit.Thelogicdecisionmadebyeachcircuitisuniqueandveryimportantindigitalsystem
operations.
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Electroniccircuitsdesignedtoperformspecificlogicfunctionsarecommonlycalled
gates.Thistermreferstothecapabilityofacircuittopassorblockspecificdigitalsignals.
Asimpleif-thentypeofsentenceisoftenusedtodescribethebasicoperationofalogicgate.
Forexample,iftheinputsappliedtoanANDgateareall1,thentheoutputwillbe1.Ifa1
isappliedtoanyinputofanORgate,thentheoutputwillbe1.Ifanyinputisappliedtoa
NOTgate,thentheoutputwillbereversed.

Thefundamentaloperationofadigitalsystemisbaseddirectlyongateapplications.
Techniciansworkingwithdigitalsystemsmustthereforebeveryfamiliarwitheachbasicgate
function.Theinput-outputcharacteristicsandoperationofbasiclogicgateswillserveasthe
basisofournextdiscussion.

ANDGates
AnANDgateisdesignedtohavetwoormoreinputsandoneoutput.Essentially,ifall

inputsareinthe1statesimultaneously,thena1willappearintheoutput.Figure1.17
showsasimpleswitch-lampanalogyoftheANDgate,itssymbol,andanoperationaltable.
InFigure1.17 (A),whenaswitchisturnedonitrepresentsa1condition,whileoff
representsa0.Thelampalsodisplaysthissameconditionbybeinga1whenitisonand0
whenturnedoff.NotethattheswitchesarelabeledAandBwhiletheoutputlampisC.

Switch

A

Switch

B

Lamp

C
0 0 0
0 1 0
1 0 0
1 1 1

(C)ANDgatetruthtable

Fig.1.17 ANDgateinformation

Theoperationalcharacteristicsofagateareusuallysimplifiedbydescribingtheinput-
outputrelationshipinatable.ThetableinFigure1.17(C)showsthe1or0alternativesat
theinputandthecorrespondingoutputthatwilloccurasaresultofthisinput.Asarule,

suchadescriptionofagateiscalledatruthtable.Essentially,itshowsthepredictable
operatingconditionsofalogiccircuit.

EachinputtoanANDgatehastwooperationalstatesof1and0.Atwo-inputANDgate
wouldthereforehave22,or4,possiblecombinationsthatwouldinfluencetheoutput.A
three-inputgatewouldhave23,or8,combinations,whileafourinputwouldhave24,or
16,combinations.Thesecombinationsarenormallyplacedinthetruthtableinbinary
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progressionorder.Foratwo-inputgate,thiswouldbe00,01,10,and11,whichshowsthe
binarycountof0,1,2,and3inorder.

Functionally,theANDgateofFigure1.17(A)willonlyproducea1outputwhen
switchesAandBarebothl.Mathematically,thisactionisdescribedasA·B= C.This
expressionshowsthemultiplicationoperation.Inapunch-pressoperation,thistypeofgate
willnotactuatethedrivemotoruntiltheoperatorpressestheLpushbuttonwiththeleft
handandtheRbuttonwiththerighthandatthesametime.

ThesymbolrepresentationsofanANDgateshowninFigure1.17(B)areverycommon.
ThesquaresymbolisatypicalNationalElectricalManufacturer’sAssociation(NEMA)

representation;therounddiagramistheAmericanNationalStandard(ANS)symbol.
ORGates
AnORgateisdesignedtohavetwoormoreinputsandasingleoutput.LiketheAND

gate,eachinputtotheORgatehastwopossiblestates:1or0.Theoutputofthisgatewill
producea1wheneitherorbothinputsare1.Figure1.18showsasimplelamp-switch
analogyoftheORgate,itssymbol,andatruthtable.

Functionally,anORgatewillproducea1outputwhenbothswitchesarelorwhen
eitherswitchAorBisa1.Mathematically,thisactionisdescribedasA +B= C.This
expressionshowsORaddition.Applicationsofthisgateareusedtomakelogicdecisionsas
towhetherornota1appearsateitherinput.Theover-headordome-lampsystemofan
automobileiscontrolledbyanORtypeofcircuit.Individualdoorswitchesandthedash
panelswitchallcontrolthelampfromadifferentlocation.

Switch

A

Switch

B

Lamp

C

0 0 0

0 1 1

1 0 1

1 1 1

(C)ORgatetruthtable

Fig.1.18 ORgateinformation

NOTGates
ANOTgatehasasingleinputandasingleoutput,whichmakesituniquecompared

withtheANDandORgates.TheoutputofaNOTgateisdesignedsothatitwillbe
oppositetothatoftheinputstate.Figure1.19showsasimpleswitch-controlledNOTgate,
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itssymbol,andtruthtable.NotethatwhentheSPSTswitchisonorinthe1stateitshorts
outthelamp.Likewise,placingtheswitchintheoffconditioncausesthelamptobeonorin
the1state.NOTgatesarealsocalledinverters.ThesignificanceofaNOTgateshouldbe
ratherapparentafterthefollowingdiscussionofgates.

(A)SimpleNOTgatecircuit

(B)NOTgatesymbols

Switch

A

Lamp

B
0 1
1 0

(C)NOTgatetruthtable
Fig.1.19 NOTgateinformation

WhenaNOTgateiscombinedwithan ANDgateoran ORgate,itiscalleda
combinationlogicfunction.ANOT-ANDgateisnormallycalledaNANDgate.Thisgateis
aninvertedANDgate,orsimplyNOTanANDgate.Figure1.20showsasimpleswitch-
lampcircuitanalogyofthisgate,alongwithitssymbolandtruthtable.

Switch

A

Switch

B

Lamp

C
0 0 1
0 1 1
1 0 1
1 1 0

(C)NANDgatetruthtable
Fig.1.20 NANDgateinformation

Switch

A

Switch

B

Lamp

C
0 0 1
0 1 0
1 0 0
1 1 0

(C)NORgatetruthtable
Fig.1.21 NORgateinformation

  TheNANDgateisaninversionoftheANDgate.WhenswitchesAandBarebothonor
inthe1state,thelampCisoff.Wheneitherorbothswitchesareoff,thelampCisinthe
onorlstate.Mathematically,theoperationofaNANDgateisexpressedasA×B=C.The

12

PartⅠ ElectronicTechnology
􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍



baroverCdenotestheinversionornegativefunctionofthegate.AcombinationNOT-ORor
NORgateproducesanegationoftheORfunction.Figure1.21showsasimpleswitch-lamp
circuitanalogyofthisgate,alongwithitssymbolandtruthtable.Mathematically,the
operationofaNORgateisexpressedasA+B=C.A1willonlyappearinitsoutputwhenA
is0andBis0.
WORDSANDTERMS
  bistablecircuit n.双稳态电路 punch-press n.冲床

  binarylogiccircuit n.二进制逻辑电路 actuate v.开动(机器等)

  simultaneously ad.同时(发生)地 motor n.电动机

  analogy n.类似,相似 square n.正方形,矩形

  alternative n.两者挑一,选择,替换物 dome n.圆顶,拱顶,(流线型)罩

  corresponding a.相应的,符合的,对应的 dashpanel 仪表板,控制板

  truthtable n.真值表 button n.按钮

  multiplication n.(数)乘法

3.3 专业英语的翻译过程

专业英语的翻译过程是正确理解原文和创造性地用汉语语言再现原文的过程,大体上可

分为理解、表达和校核3个阶段。
在专业英语的翻译实践中,理解是表达的前提,不能正确地理解就谈不上确切地表达。但

理解与表达通常是互相联系、互相促进的统一过程,不能截然分开。当译者在理解的时候,往
往会自觉或不自觉地挑选表达词句;当译者在表达的时候,他又进一步加深了理解。在处理一

个句子、一个段落、一篇文章时,译者往往要从英语到汉语、从汉语到英语,反复推敲,仔细研

究,才能找到理想的译文。

1.理解过程

理解主要通过专业知识和原文的上下文来进行。译者必须从专业的角度按照上下文的关

系来探求正确的译法。所谓上下文可以指一个句子、一个段落,也可以指一章、一节以至全文

或全书。对原文做透彻的理解是确切翻译的基础和关键。为了透彻的理解原文,必须注意以

下几点:
(1)理解原文句法结构和惯用短语;
(2)理解专业术语和概念;
(3)理解逻辑关系;
(4)理解原文的专业表述方式。

2.表达过程

表达过程就是译者把自己从原文所理解的内容用汉语重新表达出来。表达的好坏主要决

定于对原文理解的深度以及对汉语语言的修养程度。
表达是理解的结果,但理解正确并不意味着必然能正确表达。在表达上还有许多具体方

法和具体问题要解决。

  3.校核过程

校核是理解与表达的进一步深化,是对原文内容进一步核实以及对译文语言进一步推敲
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的过程。翻译时尽管十分细心,但译文中仍然会有错、漏、别字或字句欠妥的地方。因此校核

也是使译文能符合忠实、通顺的翻译标准所必不可少的环节。校核过程一般应特别注意以下

几点:
(1)校核译文在专业术语、技术参数、公式等方面有无错漏;
(2)校核译文的重点词句有无错漏;
(3)修改译文不够恰当的句子、词组和词;
(4)校核译文的标点符号有无错漏。

Unit4

4.1 Flip-Flops

Flip-flopsarecommonlyusedtogeneratesignals,shapewaves,andachievedivision.In
additiontotheseoperations,aflip-flopmayalsobeusedasamemorydevice.Inthis
capacity,itcanbemadetoholdanoutputstateevenwhentheinputiscompletelyremoved.
Itcanalsobemadetochangeitsoutputwhenanappropriateinputsignaloccurs.

Thereset-setorRSflip-flopofFigure1.22isatypicaldigitalsystemcontroldevice.
Thelogicdiagrams,ANSsymbol,andtruthtableoftheflip-flopareshowninthefigure.
Notethatthetruthtableforthisdeviceissomewhatmorecomplicatedthanthatofasimple
logicgate.Forexample,itmustshowthedifferentstatesofthedevicebeforeaninputpulse
occursandthenshowhowitchangesaftertheinputhasarrived.Notethattwoofthe
operatingconditionsproduceanunpredictableoutput.Inthisstateofoperation,thefirst
arrivingpulsewillproduceanoutputonlybycoincidence.

Applied

inputs

Previous

outputs

Resulting

outputs
S R Q Q Q Q
0 0 1 0 1/0 0/1
0 1 1 0 1 0
1 0 1 0 0 1
1 1 1 0 1 0
0 0 0 1 0/1 1/0
0 1 0 1 1 0
1 0 0 1 0 1
1 1 0 1 0 1

Unpredictable

←

Unpredictable

←

(C)RSflip-floptruthtable
Fig.1.22 RSflip-flopinformation

Inmanydigitalsystemapplications,flip-flopsmustbesetandclearedatspecifictimes
withrespecttootheroperatingcircuits.Thistypeofoperationcan beachievedby
manipulatingflip-flopsinstepwithaclockpulse.Inthiscase,theappropriateRSinputsand

32

PartⅠ ElectronicTechnology
􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍􀪍



clockpulsemustallbepresentinordertocauseastatechange.Adeviceofthistypeiscalled
anRStriggeredflip-floporsimplyanRSTflip-flop.

Applied

inputs

Previous

outputs

Resulting

outputs
S R T Q Q Q Q
0 0 0 1 0 1/0 0/1
0 1 1 1 0 1 0
1 0 0 1 0 0 1
1 1 1 1 0 1 0
0 0 0 0 1 0/1 1/0
0 1 1 0 1 1 0
1 0 0 0 1 0 1
1 1 1 0 1 0 1

Unpredictable

←

←

(C)RSTflip-floptruthtable    

Fig.1.23 RSTflip-flop

ThetruthtableofanRSTflip-flopisbasicallythesameasthatoftheRSflip-flopof
Figure1.22.ItwillonlyinitiateastatechangewhentheclockpulsearrivesattheTinput.
Atwo-inputANDgateissimplyaddedtothesetandresetinputstoaccomplishthis
operation.Figure1.23showsthismodification,thecorrespondingANSlogicsymbol,and
thetruthtablefortheRSTflip-flop.

Anotherimportantflip-flopdevicethatiscommonlyusedindigitalsystemsistheJK
flip-flop.Thisdeviceissomewhatunusualbecauseithasnounpredictableoutputstates.It
canbesetbyapplyinga1totheJinputandcanbeclearedbyfeedinga1totheKinput.A
1signalappliedtobothJandKinputssimultaneouslycausestheoutputtochangestatesor
toggle.A0appliedtobothinputsatthesametimedoesnotinitiateastatechange.The
inputsofaJKflip-floparecontrolleddirectlybyclockpulseapplication.

Figure1.24showsalogicdiagram,ANSsymbol,andtruthtablefortheJKflip-flop.
Noticethattherearenounpredictableoutputstatesforthisdevice.Severalversionsor
modificationsofthebasicJKflip-flopareavailabletoday.Theseincludedeviceswithpreset
andpreclearinputsthatcanbeusedtoestablishsequentialoperationsataprecisemoment.
Flip-flopsarecommonlyusedasthebasiclogicelementforcountingoperations,temporary
memory,andsequentialswitchingoperations.

Oneofthemostversatileandimportantlogicdevicesofadigitalsystemisthecounter.
Thisdevice,asageneralrule,canbeemployedtocountawidevarietyofobjectsina
numberofdifferentdigitalsystemapplications.Whilethisdevicemaybecalleduponto
countanendlessnumberofobjects,itessentiallycountsonlyonething,electronicpulses.
Thesepulsesmaybeproducedelectronicallybyaclockmechanism,electromechanically,

photoelectrically,acoustically,orbyanumberofotherprocesses.Thebasicoperationofthe
counter,however,iscompletelyindependentofthepulsegenerator.

Acommonapplicationofthedigitalcounterisusedtocountnumericalinformationin
42
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Fig.1.24 JKflip-flopinformation

binaryform.Thistypeofdevicesimplyemploysanumberofflip-flopsconnectedsothatthe
Qoutputofthefirstdevicedrivesthetriggerorclockinputofthenextdevice.Eachflip-flop
thereforehasadivide-by-2function.

Figure1.25showsJKflip-flopsconnectedtoachievebinarycounting.Thecounterin
Figure1.25(A)iscommonlycalledabinaryripplecounter.Eachflip-flopinthiscircuithas
theJandKinputsheldatalogic1level.EachclockpulseappliedtotheinputofFF1will
thencauseachangeinstate.Theflip-flopsonlytriggeronthenegative-goingpartofthe
clockpulse.TheoutputofFF1willthereforealternatebetween1and0witheachpulse.A1
outputwillappearatQofFF1foreverytwoinputpulses.Thismeansthateachflip-flophas
adivide-by-2function.Fiveflip-flopsconnectedinthismannerwillproducea25,or32,

count.Thelargestcountinthiscaseis1111.2;thatis,31.10occurswheneachQoutputis1.
Thenextappliedpulseclearsthecounterssothat0appearsatalltheQoutputs.

Bygroupingthreeflip-flopstogether[Figure1.25(B)],itispossibletodevelopthe
unitspartofabinarycodedoctalorBCOcounter.Therefore,111.2 wouldbeusedto
representthesevencountorsevenunitsofanoctalcounter.Twogroupsofthreeflip-flops
connectedinthismannerwouldproduceamaximumcountof111-111.2,whichrepresents
77.8.or63.10.

Byplacingfourflip-flopstogetherinagroup [Figure1.25 (C)],itispossibleto
developtheunitspartofabinarycodedhexadecimalorBCHcounter.Thus1111.2wouldbe
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Fig.1.25 DigitalcountersachievedwithJKflip-flop

Fig.1.26 Four-bitbinarycounterIC

usedtorepresentF.16or15.10.Twogroupsoffourflip-flopscouldbeusedtoproducea
maximumcountof1111-1111.2,whichwouldrepresentFF.16or225.10.Eachsucceeding
groupoffourflip-flopswouldbeusedtoraisethecountingpossibilitytothenextl6.

Binarycountersthatcontainfourinterconnectedflip-flopsarecommonlybuiltononeIC
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chip.Figure1.26showsthelogicconnectionsofa4-bitbinarycounter.Whenusedasa4-bit
counter,theFFA willnowproduceamaximumcountof1111.2or15.10.Bydisconnecting
FFAfromFFB,andapplyingtheclocktoFFBinput,wehavea3-bitorBCOcounter.The
outputsofflip-flopsFFAthroughFFDarelabeledA,B,C,andD,respectively.
WORDSANDTERMS
  flip-flop n.双稳态多谐振荡器,触发器 toggleflip-flop n.反转触发器

  memory n.存储器 preset v.a.预调(的),预置(的)

  manipulate v.操纵,处置 sequential a.连续的,有序的,结果的

  clockpulse 时钟脉冲 versatile a.通用的,多用途的,易变的

  modification n.修改,改变,改进型 counter n.计数器

  toggle n.反复电路 endless a.不断的,环状的

  mechanism n.机械装置,机构 pulsegenerator 脉冲发生器

  electromechanical a.机电的 numerical a.数字的,数值的

  photoelectrical a.光电的 ripple n.脉动,波动

  acoustical a.听觉的,声学的 ICchip n.集成电路芯片

4.2 DigitalSystemDecoding

Beforeadisplaydevicecanbeeffectivelyusedtodevelopadigitalnumber,itmust
receiveanappropriateactuatingsignalfromthecounter.Thecounteroutputsignalinthis
casenormallycontainsinformationinbinaryform.Thisinformation mustthereforebe
decodedinsuchawaythatitwillenergizeadisplaywhenaspecificnumberoccurs.Decoding
ofthistypeisachievedbyanumberoffour-inputgatesconnectedtotheA,B,C,andD
outputsofaBCDcounter.Whenanappropriatecombinationofbinarynumbersignals
appearsattheinputofthedecoder,theoutputwillenergizeadisplaydevicebygroundinga
specificnumberorbarsegment.Inastrictsense,themanualswitchesoftheprevious
displaydevicescanbereplacedbyanautomaticallycontrolleddecoder.

Twodistincttypesofdecodersareavailabletodaytodrivedisplaydevicesusedindigital
systems.Thediscretenumbertypeofdisplayrequiresadecoderthathas10distinctoutput
signalsinordertobeenergizedproperly(Figure1.27).Onlyoneoutputmustbeenergized
atatime.Theseven-segmenttypeofdisplaydeviceisenergizedbytwoormoresignalsata
time.Whenthenumber8isdisplayed,allsegmentsmustbeenergizedatonetime.This
necessitatesanentirelydifferenttypeofdecodercircuit.Thebasicmethodofdrivingspecific
gates,however,isverysimilarforbothtypesofdecoders.

ThelogicdiagramofaBCD-to-decimaldecoderisshowninFigure1.28.Thisentire
circuitisconvenientlybuiltonasingleICchipandproducedineitheradualin-lineorflat-
packagehousing.InthisIC,theA,B,C,andDinputsareeitherinvertedonceortwice
beforebeingappliedtotheirrespectiveNANDgates.Whenanappropriateinputnumber
combinationisapplied,itcausesthecorrespondingNANDgatetobeactuated.Azeroor
groundoutputthenappearsatitsoutput.This,inturn,energizedtheappropriatecathodeof
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