
Unit2 AnalogElectronics

2.1 AnalogueSignal

Analogueelectronicsareelectronicsystemswithacontinuouslyvariablesignal,in

contrasttodigitalelectronicswheresignalsusuallytakeonlytwolevels.

Ananaloguesignalusessomeattributeofthemediumtoconveythesignal’s

information.Electricalsignalsmayrepresentinformationbychangingtheirvoltage,

current,frequency,ortotalcharge.Informationisconvertedfromsomeotherphysical

form(suchassound,light,temperature,pressure,position)toanelectricalsignalbya

transducerwhichconvertsonetypeofenergyintoanother(e.g.amicrophone).

Thesignalstakeanyvaluefromagivenrange,andeachuniquesignalvalue

representsdifferentinformation.Anychangeinthesignalismeaningful,andeachlevel

ofthesignalrepresentsadifferentlevelofthephenomenonthatitrepresents.For

example,supposethesignalisbeingusedtorepresenttemperature,withonevolt

representingonedegreeCelsius.Insuchasystem10voltswouldrepresent10degrees,

and10.1voltswouldrepresent10.1degrees.

Anothermethodofconveyingananaloguesignalistousemodulation.Inthis,some

basecarriersignalhasoneofitspropertiesaltered:amplitudemodulation (AM)

involvesalteringtheamplitudeofasinusoidalvoltage waveform bythesource

information,frequencymodulation(FM)changesthefrequency.Othertechniques,such

asphasemodulationorchangingthephaseofthecarriersignal,arealsoused.



Inananaloguesoundrecording,thevariationinpressureofasoundstrikinga

microphonecreatesacorrespondingvariationinthecurrentpassingthroughitorvoltage

acrossit.Anincreaseinthevolumeofthesoundcausesthefluctuationofthecurrentor

voltagetoincreaseproportionallywhilekeepingthesamewaveformorshape.[3]

Theprimarydisadvantageofanalogsignalsisthatanysystemhasnoise-i.e.,

randomunwantedvariation.Asthesignaliscopiedandre-copied,ortransmittedover

longdistances,orelectronicallyprocessed,theunavoidablenoiseintroducedbyeachstep

inthesignalpathisadditive,progressivelydegradingthesignal-to-noiseratio,untilin

extremecasesthesignalcanbeoverwhelmed.Thisiscalledgenerationloss.Noisecan

showupas“hiss”andinter-modulationdistortioninaudiosignals,or“snow”invideo

signals.Thisdegradationisimpossibletorecover,sincethereisnosurewayto

distinguishthenoisefromthesignal;amplifyingthesignaltorecoverattenuatedparts

ofthesignalamplifiesthenoiseaswell.Digitalsignalscanbetransmitted,storedand

processedwithoutintroducingnoise.Eveniftheresolutionofananalogsignalishigher

thanacomparabledigitalsignal,afterenoughprocessingtheanalogsignaltonoiseratio

willbelower.

Words&Expressions

  convert 转换

physicalform 物理形状

pressure 压力

position 位置

phenomenon 现象;事件

amplitudemodulation 幅度调制

frequencymodulation 频率调制

fluctuation 波动

unavoidable 不可避免的

2.1.1 Noise

Analoguesystemsinvariablyinclude noisethatis random disturbances or

variations,somecausedbytherandomthermalvibrationsofatomicparticles.Sinceall

variationsofananaloguesignalaresignificant,anydisturbanceisequivalenttoachange
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intheoriginalsignalandsoappearsasnoise.Asthesignaliscopiedandre-copied,or

transmittedoverlongdistances,theserandomvariationsbecomemoresignificantand

leadtosignaldegradation.Othersourcesofnoisemayincludecrosstalkfromother

signalsorpoorlydesignedcomponents.Thesedisturbancesarereducedbyshieldingand

byusinglow-noiseamplifiers.

Becauseofthewayinformationisencodedinanaloguecircuits,theyaremuchmore

susceptibletonoisethandigitalcircuits,sinceasmallchangeinthesignalcanrepresent

asignificantchangeintheinformationpresentinthesignalandcancausethe

informationpresenttobelost.Sincedigitalsignalstakeononeofonlytwodifferent

values,adisturbancewouldhavetobeaboutone-halfthemagnitudeofthedigitalsignal

tocauseanerror.[4]Thispropertyofdigitalcircuitscanbeexploitedtomakesignal

processingnoise-resistant.Indigitalelectronics,becausetheinformationisquantized,as

longasthesignalstaysinsidearangeofvalues,itrepresentsthesameinformation.

Digitalcircuitsusethisprincipletoregeneratethesignalateachlogicgate,lesseningor

removingnoise.

2.1.2 Precision

Anumberoffactorsaffecthowpreciseasignalis,mainlythenoisepresentinthe

originalsignalandthenoiseaddedbyprocessing.Fundamentalphysicallimitssuchas

theshotnoiseincomponentslimitstheresolutionofanaloguesignals.Indigital

electronics,additionalprecisionisobtainedbyusingadditionaldigitstorepresentthe

signal.Thepracticallimitinthenumberofdigitsisdeterminedbytheperformanceof

theanalogue-to-digitalconverter(ADC),sincedigitaloperationscanusuallybeperformed

withoutlossofprecision.TheADCtakesananaloguesignalandchangesitintoaseries

ofbinarynumbers.TheADCmaybeusedinsimpledigitaldisplaydevices,forexample

thermometersorlightmeters,butitmayalsobeusedindigitalsoundrecordingandin

dataacquisition.However,adigital-to-analogueconverter(DAC)isusedtochangea

digitalsignaltoananaloguesignal.A DACtakesaseriesofbinarynumbersand

convertsittoananaloguesignal.ItiscommontofindaDACinthegain-controlsystem
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ofanop-ampwhichinturnmaybeusedtocontroldigitalamplifiersandfilters.

2.1.3 DesignDifficulty

Analoguecircuitsaretypically harderto design,requiring moreskill,than

comparabledigitalsystems.Thisisoneofthemainreasonswhydigitalsystemshave

becomemorecommonthananaloguedevices.Ananaloguecircuitmustbedesignedby

hand,andtheprocessismuchlessautomatedthanfordigitalsystems.However,ifa

digitalelectronicdeviceistointeractwiththerealworld,itwillalwaysneedananalogue

interface.Forexample,everydigitalradioreceiverhasananaloguepreamplifierasthe

firststageinthereceivechain.

Words&Expressions

  random 随机

  disturbance 干扰

  significant 重要的

  shield 屏蔽,保护

  exploit 开发

  quantize 量化

precision 精确度

factor 因素

analogue-to-digitalconverter 模数转换器

digital-to-analogueconverter 数模转换器

aseriesof 一系列

comparable 可比较的

2.2 IdealOperationalAmplifiersandPracticalLimitations

Inordertodiscusstheidealparametersofoperationalamplifiers,wemustfirst

definetheterms,andthengoontodescribewhatweregardastheidealvaluesforthose

terms.Atfirstsight,thespecificationsheetforanoperationalamplifierseemstolista

largenumberofvalues,someinstrangeunits,someinterrelated,andoftenconfusingto

thoseunfamiliarwiththesubject.

Theapproachtosuchasituationistobemethodical,andtakethenecessarytimeto
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readandunderstandeachdefinitionintheorderthatitislisted.Withoutareal

appreciationofwhateachmeans,thedesignerisdoomedtofailure.Theobjectiveisto

beabletodesignacircuitfromthebasisofthepublisheddata,andknowthatitwill

functionaspredictedwhentheprototypeisconstructed.

Itisalltooeasywithlinearcircuits,whichappearrelativelysimplewhencompared

withtoday’scomplexlogicarrangements,toignoredetailedperformanceparameters

whichcandrasticallyreducetheexpectedperformance.

Letustakeaverysimplebutstrikingexample.Considerarequirementforan

amplifierhavingavoltagegainof10at50kHzdrivingintoa10kWload.Acommon

low-cost,internallyfrequency-compensatedopampischosen;ithastherequired

bandwidthataclosed-loopgainof10,anditwouldseemtomeetthebill.Thedeviceis

connected,anditisfoundtohavethecorrectgain.

Butitwillonlyproduceafewvoltsoutputswingwhenthedataclearlyshowsthat

theoutputshouldbecapableofdrivingtowithintwoorthreevoltsofthesupplyrails.

Thedesignerhasforgottenthatthemaximumoutputvoltageswingisseverelylimited

byfrequency,andthatthemaximumlow-frequencyoutputswingbecomeslimitedat

about10kHz.

Ofcourse,theinformationisinfactonthedatasheet,butitsrelevancehasnotbeen

appreciated.Thissortofproblemoccursregularlyfortheinexperienceddesigner.So

themoralisclear:alwaystakethenecessarytimetowritedownthefulloperating

requirementsbeforeattemptingadesign.Attentiontothedetailoftheperformance

specificationwillalwaysbebeneficial.Itissuggestedthefollowinglistofperformance

detailsbeconsidered:

1.Closedloopgainaccuracy,stabilitywithtemperature,timeandsupplyvoltage

2.Powersupplyrequirements,sourceandloadimpedances,powerdissipation

3.Inputerrorvoltagesandbiascurrents.Inputandoutputresistance,driftwith

timeandtemperature

4.Frequencyresponse,phaseshift,outputswing,transientresponse,slewrate,

frequencystability,capacitiveloaddriving,overloadrecovery

5.Linearity,distortionandnoise
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6.Input,outputorsupplyprotectionrequired.Inputvoltagerange,common-

moderejection

7.Externaloffsettrimmingrequirement

Notallofthesetermswillberelevant,butitisusefultorememberthatitisbetter

toconsidertheminitiallyratherthantobeforcedintoretrospectivemodifications.

Neverforgetthisfact.Howmanytimeshasacircuitbeendesignedusingtypical

values,onlytofindthatthecircuitdoesnotworkbecausethedeviceusedisnottypical?

Theabovestatementthusposesatrickyquestion:whenshouldtypicalvaluesandwhen

shouldworst-casevaluesbeusedinthedesign?

Thisiswherethejudgmentoftheexperienceddesignermustbebroughttobear.

Clearly,ifcertainperformancerequirementsaremandatory,thenworst-casevaluesmust

beused.Inmanycases,however,thedesirabilityofacertaindefinedperformancewill

beacompromisebetweeneaseofimplementation,degreeofimportance,andeconomic

considerations.

Intheend,weareallcontrolledbycost,anditisreallypointlesstakinga

sledgehammertocrackanut.Simplicityisoftheessencesincethelowpartscount

implementationisinvariablycheaperandmorereliable.

Words&Expressions

  operationalamplifier 运算放大器(opamp)

parameters 参数

specification 指标

methodical 有方法的;有系统的

doom 注定

objective 目的

prototype 原型;样机

drastically 激烈地;彻底地

striking 惊人的;醒目的

gain 增益

closed-loopgain 闭环增益

outputswing 输出电压变化范围

supplyrails 电源供给线

datasheet 技术规格表

relevance 有关;适当

moral 道德,寓意

impedance 阻抗

dissipation 消耗

biascurrent 偏置电流

resistance 电阻
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drift 漂移

transient 瞬态的

slewrate 转换率;斜率

linearity 线性

trimming 微调

retrospective 回顾的

tricky 机敏的;狡猾的

worst-casevalue 最不利的数值

mandatory 命令的;必须的

desirability 可取性;值得

sledgehammer 大锤

transducer 传感器;变换器

offsetvoltagedrift 补偿电压的漂移

negligible 可忽略的

unquoted 未注明的

proportion 比例

plug 插入

2.3 NatureofPhaseLock

Aphase-lockloopcontainsthreecomponents:

1.Aphasedetector(PD)

2.Aloopfilter

3.Avoltage-controlledoscillator(VCO)whosefrequencyiscontrolledbyan

externalvoltage

Thephasedetectorcomparesthephaseofaperiodicinputsignalagainstthephase

oftheVCO.OutputofPDisameasureofthephasedifferencebetweenitstwoinputs.

ThedifferencevoltageisthenfilteredbytheloopfilterandappliedtotheVCO.Control

voltageontheVCOchangesthefrequencyinadirectionthatreducesthephase

differencebetweentheinputsignalandthelocaloscillator.

Whentheloopislocked,thecontrolvoltageissuchthatthefrequencyoftheVCO

isexactlyequaltotheaveragefrequencyoftheinputsignal.Foreachcycleofinput

thereisone,andonlyone,cycleofoscillatoroutput.

Oneobviousapplicationofphase-lockisinautomaticfrequencycontrol(AFC).

Perfectfrequencycontrolcanbeachievedbythismethod,whereasconventionalAFC

techniquesnecessarilyentailsomefrequencyerror.

Tomaintainthecontrolvoltageneededforlockitisgenerallynecessarytohavea
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nonzerooutputfromthephasedetector.Consequently,theloopoperateswithsome

phaseerrorpresent.Asapracticalmatter,however,thiserrortendstobesmallina

well-designedloop.

Words&Expressions

  detector 检测器,检波器

oscillator 振荡器

entail 引起

corrupt 毁坏

additive 相加的;加性的

instantaneous 瞬时的

suppress 抑制

track 跟踪

eliminate 消除,淘汰

homodyne 零差式的

superheterodyne 超外差的

mixer 混频器

beat-note 差拍信号

tune 调谐

garble 篡改;歪曲;使混乱

fraction 片断;小数

interlace 相间;隔行扫描

frame (电视的)帧

raster 光栅

strip 剥离

trigger 触发

sweepgenerator 扫描发生器

relaxation 松弛;放松

premature 未成熟的

susceptible 易受影响的

inferior 差的;处于劣势的

superior 优越的

jitter 抖动,颤抖

misfiring 误触发

streak 条纹

fluctuation 起伏

discrepancy 偏差;偏离

flywheel 飞轮

colorburst 色同步信号

spectacular 惊人的

coherent 相干的

offset 偏移;补偿

transponder 应答器;转发器

discriminator 鉴别器;鉴频器

Exercises

I.Fillintheblankswiththeinformationgiveninthetext.

1.Anoperatingsystemisthebasic thatcontrolsacomputer.
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2.Ifyouwanttorunmorethanoneprocessatatime,youmustuseanoperating

systemwith capability.

3.Operatingsystemscanuse memorytorunprocessesthatrequiremore

mainmemorythanisactuallyavailable.

4.OS/2isanoperatingsystem developedjointlyby and Microsoft

Corporationforthepersonalcomputer.

5. ,whosepopularityisdueinlargeparttothegrowthoftheInternet,isa

(n) ,multitaskingoperatingsystem.

6.Themostwidelyusedoperatingsystemintheworldis ,whichprovides

userswitha(n) userinterface.

7.MS-DOS,theacronymforMicrosoftDiskOperatingSystem,isasingle-tasking,

single-useroperatingsystemwitha(n) interface.

8.A(n) OSisdesignedforaconnected,butindependent,collectionof

computersthatshareresources.

II.TranslatethefollowingtermsorphrasesfromEnglishintoChineseandviceversa.

1.dataset            11.命令行界面

2.pointingdevice 12.多任务化环境

3.graphicaluserinterface 13.电子制表程序

4.time-slicemultitasking 14.主存

5.object-orientedprogramming 15.存储介质

6.clickonanicon 16.磁盘文件

7.contextswitching 17.命令解释器

8.distributedsystem 18.网络连接

9.pull-downlistsofcommands 19.磁盘操作系统

10.simultaneousaccess 20.拷贝数据文件

III.Fillineachoftheblankswithoneofthewordsgiveninthefollowinglist,making

changesifnecessary.

programinterfacesystem userstorageclassifyunauthorizedcontroldocument

efficientlyfunctiondetectinternalsecuritypasswordinput

Operatingsystemsfor micro,mini,and mainframecomputersperform many
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services.Theseservicescanbe eitheras“external”or“internal.”The

operatingsystemprovidesexternalservicesthathelp startprograms,manage

storeddata,andmaintain .You,asthecomputeruser,controltheseexternal

.Usingacommand-line,menu-driven,orGUIuser ,anoperating

systemprovidesyouwithawaytoselectthe youwouldliketouse.The

operatingsystemalsohelpsyoufind,rename,anddelete andotherdata

storedondiskortape.Onmany,butnotallcomputer ,theoperatingsystem

helpsyoumaintainsecuritybycheckingyouruserID (用 户 标 识)and ,as

wellasprotectingyourdatafrom accessandrevisions (修 改).The

operatingsystemprovides services“behindthescenes”toensurethatthe

computersystemfunctions .Theseinternalservicesarenotgenerallyunder

your ,butinsteadarecontrolled bytheoperatingsystem itself.The

operatingsystemcontrols andoutput,allocates(分 配)systemresources,

managesthe spaceforprogramsanddata,and equipmentfailure

withoutanydirectionfromyou.

IV.TranslatethefollowingpassagefromEnglishintoChinese.

Multitasking,incomputerscience,isamodeofoperationofferedbyanoperating

systeminwhichacomputerworksonmorethanonetaskatatime.Thereareseveral

typesofmultitasking.Contextswitchingisaverysimpletypeofmultitaskinginwhich

twoormoreapplicationsareloadedatthesametimebutonlytheforeground(前台的)

applicationisgivenprocessingtime;toactivate(激活)abackground(后台的)task,the

usermustbringthewindoworscreencontainingthatapplicationtothefront.In

cooperative(合作的)multitasking,backgroundtasksaregivenprocessingtimeduring

idletimesintheforegroundtask(suchaswhentheapplicationwaitsforakeystroke),

andonlyiftheapplicationallowsit.Intime-slicemultitaskingeachtaskisgiventhe

microprocessor’sattentionforafractionofasecond.Tomaintainorder,tasksareeither

assignedprioritylevelsorprocessedinsequential(顺序的)order.Becausetheuser’s

senseoftimeismuchslowerthantheprocessingspeedofthecomputer,time-slice

multitaskingoperationsseemtobesimultaneous.
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ReadingMaterials

ProgrammingLanguage

Programminglanguages,incomputerscience,aretheartificiallanguagesusedto

writeasequenceofinstructions(acomputerprogram)thatcanberunbyacomputer.

Similarto naturallanguages,such as English,programminglanguages havea

vocabulary,grammar,andsyntax.However,naturallanguagesarenotsuitedfor

programmingcomputersbecausetheyareambiguous,meaningthattheirvocabulary

andgrammaticalstructuremaybeinterpretedinmultipleways.Thelanguagesusedto

programcomputers musthavesimplelogicalstructures,andtherulesfortheir

grammar,spelling,andpunctuation mustbeprecise.Programminglanguagesvary

greatlyintheirsophisticationandintheirdegreeofversatility.Someprogramming

languagesarewrittentoaddressaparticularkindofcomputingproblemorforuseona

particularmodelofcomputersystem.Forinstance,programminglanguagessuchas

FORTRAN1 and COBOL2 were written to solve certain generaltypes of

programmingproblems—FORTRAN forscientificapplications,and COBOL for

businessapplications.

Althoughtheselanguagesweredesignedtoaddressspecificcategoriesofcomputer

problems,theyarehighlyportable,meaningthattheymaybeusedtoprogram many

typesofcomputers.Otherlanguages,suchasmachinelanguages,aredesignedtobe

usedbyonespecificmodelofcomputersystem,orevenbyonespecificcomputerin

certainresearchapplications.

Themostcommonlyusedprogramminglanguagesarehighlyportableandcanbe

usedtoeffectivelyProgramminglanguagescanbeclassifiedaseitherlow-levellanguages

orhigh-levellanguages.Low-levelprogramminglanguages,ormachinelanguages,are

themostbasictypeofprogramminglanguagesandcanbeunderstooddirectlybya

computer.Machinelanguagesdifferdependingonthe manufacturerand modelof

computer.High-levellanguagesare programminglanguagesthat mustfirst be

translatedintoamachinelanguagebeforetheycanbeunderstoodandprocessedbya
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computer.

Examplesofhigh-levellanguagesareC,C+ +,PASCAL,and FORTRAN.

Assemblylanguagesareintermediatelanguagesthatareveryclosetomachinelanguages

anddonothavetheleveloflinguisticsophisticationexhibitedbyotherhigh-level

languages,butmuststillbetranslatedintomachinelanguage.
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