INDEX

1/f noise, 34
Acquisition of lock, 509
Admittance matrix, 289
Admittance parameters, 289
AM, see Amplitude modulation
Ampere’s law, 105
Amplitude modulation, 544

DSB, 546

modulation index, 544

SSB, 546

suppressed carrier AM, 546
Antenna efficiency, 21
Antennas, 18

Cassegrain reflector, 18

directive gain, 19

electric dipole, 18

isotropic antenna, 19

lens, 18

power gain, 19

pyramidal horn, 18
Attenuation constant, 62, 116
Available power gain, 411

Balanced amplifier, 468
Bandpass filter, 371
Bandstop filter, 375
Barkhausen criterion, 480
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Bessel function, 143, 180, 556
Binomial filter, 354

Binomial transformers, 244
Bisected m-section, 346
Black-body radiation law, 34
Bode—Fano constraints, 280
Broadband amplifiers, 466
Butterworth filter, 354

c 7

Carson rule bandwidth, 556

Cellular telephones, 17

Chain matrix, 298

Chain scattering parameters, 325

Characteristic impedance, 59
experimental determination of, 75

Chebyshev filter, 355

Chebyshev polynomials, 250, 356

Chebyshev transformers, 248, 255

Clapp oscillator, 488

Closed-loop gain, 480

Coaxial line, 582

Coefficient of coupling, 166

Coherent detector, 553

Colpitts oscillator, 484

Complex permittivity, 112

Composite filters, 346
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Conductivity, 59, 112 Frequency scaling, 360
Conservation of charge, 107 Frequency-shift keying, 9
Constant gain circles, 439 Friis transmission formula, 26
Constant noise figure circles, 457

Constant-k, 337 Gain compression, 48
Constitutive relations, 111 Geosynchronous, 13

Cordless telephones, 17 Gilbert cell, 575

Critically damped, 153 Global positioning system, 15
Current reflection coefficient, 73 Group velocity, 65

Current sensitivity, 551 Gunn diodes, 520

Cutoff frequency, 337, 338, 354, 360, 369
Cylindrical cavity, 179

Cylindrical waveguide, 137, 142 Half-power beam width, 20

Hankel functions, 144
Hartley oscillator, 484

Damping ratio, 153 HBT, 422

dB, 580 Helmholtz’s equations, 62
dBc, 581 Helmholtz’s theorem, 128
dl.3V'V, 580 HEMT, 422

Dibit, 9 High-pass filter, 338, 369

Directivity, 19, 27
Distortion, 33, 45
Distortionless line, 75
Distributed amplifiers, 468
Distributed elements, 58
Doppler radar, 11, 32 .
Di\f)eF;gence theorem, 593 IMPATT diode, 520

Double-balanced mixer, 563 Impegance matrix, 284 284
Double-stub tuner, 202 Impedance p ara.meters,
Impedance scaling, 361

Incident wave, 64, 123

Indirect frequency synthesizer, 516
Input node, 396

Input reflection coefficient, 68
Input stability circle, 427

Insertion loss, 72

Insertion loss method, 353
Intercept point, 50

Intermediate frequency, 12
Intermodulation distortion, 45, 567
Intermodulation distortion ratio, 49
Intrinsic impedance, 115

IP, see Intercept point

IR, 2
Faraday’s law of induction, 105 Isotropic antenna, 19

FDM, 543

FET mixer, 571

Flicker noise, 34

FM, see Frequency modulation

Hybrid parameters, 296

Image impedance, 334
Image parameter method, 334
IMD, 569

DR, see Dielectric resonators
Dynamic conductance, 550
Dynamic range, 5, 11, 47

EIRP, 24

Electric charge density, 105
Electric current density, 105
Electric field intensity, 104, 112
Electric flux density, 105, 111
Electric scalar potential, 128
Electric vector potential, 129
Electrical susceptibility, 111
Equation of continuity, 107

Johnson noise, 33

FM detector, 558 Klopfenstein taper, 276

Fractional bandwidth, 236 Kuroda’s identities, 384

Frequency bands, 2, 3

Frequency converter, 547 Leontovich impedance boundary condition, 121
Frequency division multiplexing, 543 LEOS, 15, 16

Frequency modulation, 2, 9, 543, 555 Line-of-sight propagation, 5

modulation index, 555 Load reflection coefficient, 70, 80



Lock-in range, 510

Loop, 398, 480

Loop gain, 398, 480
Loop-filters, 500

Lorentz condition, 128, 130
Loss-tangent, 112

Low-pass filter, 337, 354
Low-pass filter synthesis, 358

Low-pass ladder network prototype, 358

Magnetic charge, 126
Magnetic current, 126
Magnetic field intensity, 104
Magnetic flux density in, 105
Magnetic scalar potential, 129
Magnetic susceptibility, 112
Magnetic vector potential, 127
Magnetization density, 112
Maximally flat filter, 354
Maximally flat low-pass filters, 355
Maxwell’s equations, 109, 110
m-derived filter, 341
MEOS, 15
Microstrip line, 585
Microwave transistor oscillator, 523
Minimum detectable signal, 44
Minkowski inequality, 424
Mixer, 9, 12
Mixers:

conversion loss, 565

diode ring, 567

dual gate FET, 574

FET mixers, 571

intermodulation distortion, 569

single diode, 548

switching type, 559

Negative resistance, 489

Neper, 581

Neumann function, 143

Noise, 33

Noise factor, 37

Noise figure, 38

Noise figure of a cascaded system, 40
Noise figure parameter, 458

Noise in two-port networks, 39
Noise temperature, 35
Nonredundant circuit synthesis, 380
Normalized image impedance, 344
Normalized input impedance, 68
Notch-filter, 333

Nyquist criterion, 480

Nyquist noise, 33

INDEX

On-off keying, 9
Operating power gain, 414
Output node, 396
Output stability circle, 426
Overdamped, 153

Parallel-plate waveguide, 133

Path, 398

Path gain, 398

Personal communication networks, 16

Personal handy phone, 17

Phase constant, 62, 114

Phase detector, 498

Phase modulation, 9

Phase velocity, 65, 115

Phase-locked loop, 497

Phase-shift keying, 9

Pierce oscillator, 494

Pink noise, 34

Polarization, 23

Polarization density, 111

Power density, 19

Power flow, 113

Power loss ratio, 353

Poynting’s vector, 113

Propagation constant, 62, 116
experimental determination of, 75

Pull-in range, 510

Pulling figure, 494

Q, see Quality factor

Quadrature phase-shift keying, 9
Quality factor, 155
Quarter-wavelength transformer, 70

Radar, 4

Radar cross-sections, 29

Radar range equation, 29
Radiation efficiency, 22
Radiation field, 19

Radiation intensity, 19

Radiation pattern, 20

Radio frequency detector, 551
Radio frequency identification, 2
Rayleigh—Jeans approximation, 34
Reactive L-section matching, 209
Receiver, 8

Rectangular cavity, 177
Redundant filter synthesis, 380
Reflected wave, 64

Reflection coefficient, 68

Remote sensing, 7

Repeater, 12

Resistive L-section matching, 207
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Resonant frequency, 179
Return-loss, 72
Reverse-saturation current, 549
Richard’s transformation, 384

Sampling theorem, 272
Satellite communication, 13
Scattering matrix, 306
Scattering parameters, 306
shifting of reference planes, 311
Scattering transfer parameters, 325
Second harmonic distortion, 48
Self-loop, 398
Semirigid coaxial lines, 589
Shot noise, 33
Shunt matching element, 190
Shunt stub matching, 190
Signal flow graph, 392
branches, 392
junction points, 392
Mason’s rule, 399
nodes, 663
rules of reduction, 398
Signal-to-noise ratio, 37
Skin depth, 115
Simultaneous conjugate matching, 432
Single-balanced mixer, 560
Single-diode mixer circuit, 548
Small-signal equivalent circuit of a BJT, 469
Small-signal equivalent circuit of a MESFET,
471
Small-signal equivalent circuit of a MOSFET,
470
Smith chart, 85
Space loss, 25
Spurious-free dynamic range, 51
SSB, 546
Stability circle, 427
Stokes’ theorem, 593
Strip line, 583
Stub, 189
Switching-type mixers, 559
Synchronization range, 507

Terrestrial communication, 12

Three-port S-parameter description of the
transistor, 530

Time-harmonic fields, 110

Time-period, 64
Tracking range, 507
Transducer power gain, 412
Transmission line:
attenuation constant, 62
characteristic impedance, 59
distributed network model, 61
line parameters, 58
phase constant, 62
propagation constant, 62
Transmission line equations, 61
Transmission lines, 4
Transmission parameters, 298
Transmitter, 8
Transponder, 14
Traveling wave amplifiers, 468
Traveling wave tube, 14
Tuning sensitivity, 496

UHF, 3

Undamped natural frequency, 153
Underdamped, 153

Unilateral figure of merit, 437
Unilateral transducer power gain, 413

Varactors, 495

VCO, see Voltage-controlled oscillator
Vector wave equation, 114

VHF, 3

Voltage-controlled oscillator, 496, 497
Voltage reflection coefficient, 72
Voltage sensitivity, 552

Voltage standing wave, 82

VSAT, 15

VSWR, 82

Wavelength, 64
Wave number, 114
Wire antennas, 18
electric dipole, 18
loop antennas, 18
Wireless communication, 8, 16

Y -factor method, 36

Zero-biased diode detector, 552
ZY-Smith chart, 219



