


CONTENTSOFVOLUME2,PARTA

ContributorstoVolume2,PartAxiii

Forewordxv

ContentsofVolume2,PartBxvii

ContributorstoVolume2,PartBxix

1.PassiveLinearCircuitElementsandNetworks

byR.M.Scarlett

1.1.BasicPrinciplesandTerminology1
1.1.1.TheLumpedElementsR,L,C1
1.1.2.MutualInductance;Transformers2
1.1.3.VoltageandCurrentSources3
1.1.4.KirchhorFsLaws3
1.1.5.ComplexNotation;ZerosandPoles3
1.1.6.RelationsbetweenTimeandFrequencyResponse4
1.1.7.ImpedanceandAdmittance;SeriesandParallel
Components6

1.1.8.PowerRelationships7
1.1.9.DCCircuits7

1.2.NetworkTheory7
1.2.1.NetworkTopology7
1.2.2.LoopAnalysis8
1.2.3.NodeAnalysis9
1.2.4.TheSuperpositionPrinciple10
1.2.5.Reciprocity10
1.2.6.Thevenin'sandNorton'sTheorems10
1.2.7.PowerTransferandImpedanceMatching....11
1.2.8.SimpleResonantCircuits;Duality11
1.2.9.SimpleTransients..............14



1.3.Two-Terminal-PairNetworks;Filters17

1.3.1.NetworkParameters17

1.3.2.SpecificStructures21

1.3.3.Filters23

1.4.DistributedConstantNetworks29

1.4.1.TransmissionLines29

1.4.2.ElectromechanicalDevices32

1.5.Components33

1.5.1.GeneralStandards;ToleranceandPreferredValues34

1.5.2.Resistors34

1.5.3.Capacitors36

1.5.4.InductorsandTransformers38

1.6.ConstructionTechniques39

1.6.1.Shielding;SkinEffect39

1.6.2.GroundingConsiderations41

1.6.3.ComponentMounting42

1.6.4.TemperatureConsiderations43

2.SemiconductorCircuitElements

byI.A.Lesk

2.1.Introduction45

2.2.DiscreteSemiconductorDevices47

2.2.1.DevicesEmployingBulkSemiconductorProperties48

2.2.2.P-NJunctionandBarrierDiodes51

2.2.3.Transistors67

2.2.4.MultiregionDevices92

2.2.5.DeviceSymbols99

2.2.6.SomeExamplesofDiscreteDevices100

2.3.IntegratedCircuits(ICs)103

2.3.1.Introduction103

2.3.2.MonolithicIntegratedCircuits105

2.3.3.HybridIntegratedCircuits142



3.VacuumTubes

byEdwardJ,Craig

3.1.ThermionicEmission147
3.1.1.TheRichardson-DushmanEquation―The
SchottkyEffect147

3.1.2.TypesofCathodes148
3.1.3.Types,Operation,PhysicalShapesofCathodes151

3.2.Diodes152
3.2.1.GeneralDiodeCharacteristics152
3.2.2.Transit-TimeEffects154

3.3.Triodes155
3.3.1.DescriptionofTriodes155
3.3.2.CharacteristicsofTriodes155
3.3.3.EquivalentCircuitsofTriodes155

3.4.MultielementTubes158
3.4.1.Tetrodes,Pentodes,BeamTubes158
3.4.2.MixersandConverters―Hexode,Heptode,
Pentagrid160

3.4.3.SecondaryElectronTubes161

3.5.SelectionofTubes161
3.5.1.VacuumTubesandSolidState161
3.5.2.MicrowaveTriodesandTetrodes163

4.GasTubes

byWilliamJ.Kearns

4.1.GaseousElectronicDevices165

4.2.GasTubePhenomena165

4.3.CoronaDevices167
4.3.1.CoronaHigh-VoltageRegulatorTubes167

4.4.GlowDevices169
4.4.1.VoltageRegulatorTubes169
4.4.2.VoltageReferenceTubes171
4.4.3.GlowIndicatorandCountingTubes172



4.5.ArcDevices172
4.5.1.GasRectifiers173
4.5.2.Thyratrons174
4.5.3.HydrogenThyratrons176
4.5.4.Ignitrons180
4.5.5.SparkGaps183
4.5.6.TriggeredSparkGaps184
4.5.7.TriggeredVacuumGaps184

4.6.MicrowaveGasTubes186

4.7.TubeandSparkGapRatings:Definitions186
4.7.1.MaximumPeakInverseVoltage186
4.7.2.MaximumPeakForwardVoltage187
4.7.3.MaximumAverageCurrent187
4.7.4.MaximumPeakAnodeCurrent187
4.7.5.MaximumSurgeAnodeCurrent187
4.7.6.ArcDroporAnodeVoltageDrop188
4.7.7.CommutationFactor188
4.7.8.IonizationTime188
4.7.9.De-IonizationTime188
4.7.10.Jitter188
4.7.11.AnodeDissipationFactor188

5.RectifierCircuitsandPowerSupplies

5.1.RectifierCircuits189

byRobertP.Featherstone

5.1.1.Rectifiers,General189
5.1.2.Half-WaveCircuits193
5.1.3.Full-WaveRectifierswithCapacitiveLoad197
5.1.4.Full-WaveandPolyphaseRectifierswithInductive
Load202

5.1.5.Voltage-MultiplyingRectifiers207
5.1.6.DCtoDCConverters211
5.1.7.AdditionalFilteringofRectifierOutput214
5.1.8.SelectingaRectifyingDevice216
5.1.9.RatingsofRectifierComponents220



5.2.ControlledRectifierCircuits224
byAllanI.BennettandWilliamJ.Kearns

5.2.1.DeviceProperties225
5.2.2.ControlCircuitPrinciples228
5.2.3.TypicalControlled-RectifierApplications230

5.3.RegulatedPowerSupplies242
byE.F.Buckley

5.3.1.AcVoltageandCurrentRegulators242
5.3.2.DcVoltageandCurrentRegulators243

6.Amplifiers

byF.H.SchlerethandR.J.McFadyen

6.1.Specification246
6.1.1.SignalSpecification247
6.1.2.NoiseSpecification250
6.1.3.AmplifierSpecification252

6.2.BasicAmplifierStages253
6.2.1.Single-StageAmplifiers253
6.2.2.TransistorBiasCircuits256
6.2.3.VacuumTubeandField-EffectTransistorBias
Circuits261

6.2.4.EquivalentCircuits267
6.2.5.Single-StageTransistorAmplifierLimitations272
6.2.6.ExtensiontoMultistageConnections;Coupling
Methods282

6.2.7.Computer-AidedDesign285
6.2.8.Summary287

6.3.DirectCoupledAmplifiers287
6.3.1.DefinitionsandGeneralConsiderations287
6.3.2.Two-StageDirectCoupledAmplifiers288
6.3.3.DifferentialAmplifiers292
6.3.4.ElectrometerAmplifiers298
6.3.5.ChopperAmplifiers300
6.3.6.Summary305



6.4.BroadbandAmplifiers(Video,Pulse)305

6.4.1.Definitions305

6.4.2.DesignConsiderations306

6.4.3.Conclusions308

6.5.OperationalAmplifiers309

6.5.1.Definitions309

6.5.2.DesignConsiderations311

6.5.3.Conclusions314

6.6.TunedAmplifiers315

6.6.1.Definitions;BasicTypes;RelationtoSignal

Specifications315

6.6.2.DesignConsiderations317

6.6.3.Conclusions319

6.7.PowerAmplifiers.320

6.7.1.Definitions320

6.7.2.DesignConsiderations320

6.7.3.Conclusions324

6.8.Low-NoiseAmplifiers325

6.8.1.Definitions325

6.8.2.DesignConsiderations326

6.8.3.Summary332

6.9.ActiveFilters333

6.9.1.DefinitionsandGeneralConsiderations333

6.9.2.DesignConsiderations333

6.9.3.Summary336

6.10.ModulatorsandDetectors336
6.10.1.Definitions336

6.10.2.ExamplesofBasicTypes337

6.10.3.Conclusions339

7.Oscillators

byF.H.SchlerethandR.J.McFadyen

7.1.GeneralConsiderations341



7.2.HarmonicOscillators343

7.2.1.CircuitConfigurations343

7.2.2.VoltageControl347

7.2.3.Conclusions348

7.3.RelaxationOscillators348

7.3.1.GeneralDescription348

7.3.2.OscillatorsThatUseNegativeResistanceDevices351

7.3.3.AstableCircuits355

7.3.4.Summary359

8.NonlinearCircuits

8.1.GeneralDiscussion361

byF.H.SchlerethandR.J.McFadyen

8.2.NonlinearDevices361

byF.H.SchlerethandR.J.McFadyen

8.2.1.JunctionTransistors362

8.2.2.Field-EffectTransistors362

8.2.3.Diodes362

8.3.NonregenerativeNonlinearCircuits369

byF.H.SchlerethandR.J.McFadyen

8.3.1.Limiters369

8.3.2.LinearGates377

8.3.3.Comparators382

8.3.4.ClampingCircuits385

8.3.5.PulseStretchers389

8.3.6.OtherNonregenerativeNonlinearities395

8.4.RegenerativeNonlinearCircuits395

byF.H.SchlerethandR.J.McFadyen

8.4.1.SchmittTrigger396

8.4.2.MonostableMultivibrator397

8.4.3.Flip-Flop(BistableMultivibrator)398

8.4.4.SweepCircuits401

8.5.SpecialCircuits402

byF.H.SchlerethandR.J.McFadyen

8.5.1.Mixers,Multipliers,Square-LawDevices402



8.5.2.AutomaticGainControl404
8.5.3.TransistorCoreDrivers404

8.6.LogicCircuits409
byT.A.Smay

8.6.1.LogicDesign409
8.6.2.Analog-to-Digital(A/D)Converters416
8.6.3.Digital-to-Analog(D/A)Converters419

AuthorIndex423

SubjectIndex427




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

