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AC circuits, 255, 256, 259, 261, 265, 275, 519 Cutoff frequency, 320,
AC-excited first-order circuits, 136, 138 321, 333
AC-excited RL circuit, 151
Active filter, 333, 364 Damped frequency, 180, 196
Allpass filter (APF), 357 DC-excited RC circuits, 123
Ampere’s right-hand rule, 224, 225 Differential equation solver, 469
Autotransformers, 241 Digital-to-analog converter (DAC), 102
Discrete inductors, 478
Balanced three-phase load, 302 Discrete resistors, 476
Balanced three-phase voltages, 299, 300 Double integrator, 219
Bandpass filter (BPF), 322, 323, 325, 327, Driving-point impedances, 411
329, 336, 337, 356, 363 Dual in-line package (DIP), 11
Bandstop filter (BSF), 329, 331, 338, 363
Bipolar junction transistor (BJT), 13, 494, Edison General Electric Company, 223
504, 508 Electric circuits, 1, 21, 514
Bridge balance condition, 273, 274 Electric energy, 3
Bridge circuit, 267, 273, 292, 440 storage elements, 111
Bridged-T network, 363 Electric power, 3, 320
Electric shock, 310
Capacitor, 8, 113, 477 Electromotive force (emf), 2, 224, 297, 302
characteristics of, 111 Equivalent circuit, 64, 101, 102, 164
continuity rule of, 114 Equivalent models, 228
memory/inertia of, 114
series—parallel combination, 115, 116 Faraday’s law, 6, 224
standard values of, 476, 477 Fast Fourier transform (FFT), 373
voltages, 114, 116 Feedback amplifier (s), 430, 433
Cascade connection, 416 series—parallel (shunt), 431
Circuit analysis, 373, 380, 521 series—series, 431
Circuit elements, 5, 25 Final value theorem, 457
Circuit models, 438 First-order circuit, 111, 125, 126, 138, 152, 516
Complementary metal oxide semiconductor analysis of, 120
(CMOS), 165 First-order filter, 356
CRC circuit, 144, 146 First-order OP Amp circuits, 138, 140
Current divider, 37, 38 analysis of, 138
Current gain, 38, 423 Fourier series, 373, 380, 387
parameters, 428 complex exponential form, 374
Current magnification ratio, 326 magnitude-and-phase form, 374, 394
Current-controlled current source (CCCS), 10, series representation, 373, 374, 380,
81, 296, 433, 438 381, 392
Current-controlled voltage source (CCVS), 10, sine-and-phase form, 374, 393
274, 297, 438 trigonometric form, 374
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Fourier series-with-phasor method, 390
Fourier spectrum, 380, 397
Free-wheeling diode, 112, 148
Frequency response, 319

Frequency scaling, 338

Frequency selective circuit, 319, 520
Full-wave rectified cosine wave, 380, 385

Ground fault interrupter (GFI), 311

Half-power frequency, 320

Half-wave rectified cosine wave, 378, 380

Half-wave rectifier, 161

High-order Butterworth lowpass filter (LPF), 367

High-order Chebyshev I bandpass filter
(BPF), 370

Highpass filter (HPF), 321, 335, 336

Highpass notch (HPN), 357, 358, 362

Highpass notch filter (HPNF), 357, 358

Howland circuit, 107, 108

Hybrid parameters, 402

Inductors, 1, 8, 112, 115
characteristics of, 111
series—parallel combination of, 115
standard values of, 476, 478
Ideal transformer, 237, 238, 240
Impedance matching, 255, 284
Integrated circuit (IC), 11
Inverse Laplace transform, 122, 178, 179,
181-189, 191, 192, 194, 195, 248, 249,
457, 458
Inverting RC integrator, 138

Junction field-effect transistor (JFET), 13

Kirchhoff’s current law (KCL), 1, 13, 15, 205
Kirchhoff’s voltage law (KVL), 13, 16

Laplace transform method, 177, 181, 256, 260,
261, 387, 390, 393
circuit analysis, 117
for first-order differential equation, 118
Left-half plane (LHP), 211, 212, 457
Lenz’s law, 224, 226, 227
Linear systems, 208
Linear time-invariant (LTI) circuit, 256
Linear time-invariant (LTI) system, 177, 207-211,
256, 451, 456
Linear transformer, 240
Load flow calculation, 285
Lowpass filter (LPF), 319, 320, 322, 328,
333,334
performance of, 398
Lowpass notch (LPN), 362

Lowpass notch filter (LPNF), 357, 358
LRL circuits, 144

Magnetic reluctance, 7, 223

Magnetically coupled circuits, 223, 518

Magnetomotive force (mmf), 6, 223, 237

Magnitude scaling, 338

MATLAB, 149, 511
command window, 155, 181, 186, 468, 511
routine, 343, 350

Maximum power transfer, 283, 284, 286, 296
simulation for, 286

Mesh (loop) analysis, 48, 56, 64

Metal-oxide semiconductor field-effect

transistor (MOSFET), 13
Miller integrator, 138
Multiple feedback (MFB) circuit, 353

Network variables, 1
Node circuit, 198
Norton equivalent circuits, 63, 64
Nonlinear equation solver, 155, 157,
285, 468
Nonlinear resistor circuits, 83
load line analysis of, 82
Nonsinusoidal periodic signal, 393, 394
distortion factor of, 393
power factor of, 393
power of, 393
RMS value of, 393

Ohm’s law, 5, 27

One-shot method, 64

OP Amp circuit, 13, 77, 78, 79, 91, 106
Open/short-circuit tests, 294

Parallel (shunt) connection, 414, 415

Parallel feedback amplifier, 432

Parallel resonance, 326, 327

Parallel RLC circuit, 181, 192, 193, 196, 197,
215, 278, 326, 332

Parallel—parallel feedback amplifier, 95

Partial differentiation, 456

Positive feedback path, 13, 78, 138, 140

Power conservation law, 277, 281

Power factor compensation, 279

Power factor (PF) correction, 279, 295

RC circuit, 149

RC debouncer, 163

RC OP Amp circuits, 169

Real-world capacitors, 115
Real-world inductors, 115

Reciprocal network, 412
Rectangular-wave generator, 142, 167
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Resistors circuits, 35, 515
parallel combination of, 36
series combination of, 35
standard values of, 476
RLC circuit, 181, 187, 214
Root mean square (RMS), 255, 256, 393,
509
phasor, 256, 257, 270
value, 393

Sallen—Key circuits, 334, 353
Sawtooth function, 395, 396
Second-order active BPF, 334, 336, 337
Second-order active HPF, 334
Second-order active LPF, 334
Second-order bandpass filter (s), 355, 356
Second-order circuits, 177, 181, 517
OP Amp circuit, 219, 203, 222
Self-inductance, 223
Series connection, 413
Series CR circuit, 321
Series LR circuit, 319
RC circuit, 156, 166, 320
RLC circuit, 322, 329
Series resonance, 322
Source transformation method, 43, 47, 50, 52,
55, 56
Spark arcing, 112
Square-wave generator, 140, 174
Supermesh method, 50, 51, 54, 56
Supernode method, 42, 46, 56

Tellegen’s theorem, 27, 28
Thevenin equivalent circuit, 63, 65, 202, 229
equivalent impedance, 424
Test current source method, 66
Test voltage source method, 66
Three-phase AC circuits, 299, 520
power system, 304, 306
Total harmonic distortion (THD), 384, 394, 503
Transformation method, 56
Transistor, 13, 82
circuits, 81, 495
Two-integrator biquad circuits, 362
Two-mesh circuit, 198
Two-port networks, 401, 406, 430, 441, 521
interconnection of, 413
reciprocity of, 411
Triangular-wave generator, 142, 167

Undamped resonant frequency, 180

Virtually parallel capacitors, 164

Voltage divider, 37

Voltage drop, 2

Voltage follower, 76

Voltage magnification ratio, 324

Voltage-controlled current source (VCCS), 10

Voltage-controlled voltage source (VCVS), 9

Voltage—current relationship (VCR), 1, 119
equations, 41, 48

Wien bridge oscillator, 221






