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A
AC (alternating current), 22
circuits
capacitors, 154-156, 165-167
inductor, 156-158
inductors, 190-197
resistors, 152—-154
diodes in AC circuits, 347-358
ripple, 359
signal, capacitor, 187
signals, 152
capacitors passing, 166
sine waves and, 147
AC reactance of an inductor, 156
algebraic formula for Ohm’s law, 3
alternative base switching, 131-137
ammeter, 41
amperes
microampere, 11
milliampere, 11
amplifiers
analyzing, 271-275
common base amplifier, 298
common collector amplifier, 265
common emitter amplifier, 296-297
feedback, 294
input resistance, 265
JFET as, 275-284

Index

lowest frequency passed, 273
operational amplifier, 284—-288
output resistance, 265
parallel inductor and capacitor,
299
resonant load, 299
stability, 252—-256
tuned load, 299
two-stage, 264
voltage gain, 249
anode, 36
forward biased diode, 38
voltage, 38
Armstrong method, 304
Armstrong oscillator, 316
attenuation, 181
f;, 218

B
8 (beta), 84-85
finding of transistor, 87-97
band of frequencies, 221
band-reject filter, 222
bandpass filter, 221
bandwidth of circuits, 221
calculating, 223
base-collector diode, 75
current flow, 79
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Index = B-C

base current
collector current, 84
flow, 110
need for, 110
base-emitter diode, 75
current flow, 80
voltage drop, 111
base-emitter junction, current flow
from supply voltage to, 115
batteries, 2, 3
voltage, 13
biasing, 243, 256-265
bipolar junction transistors. See BJT
(bipolar junction transistors)
bipolar transistors, 71
BJT (bipolar junction transistors),
71
terminals, 97
Boysen, Earl, 378
break down of diode, 57
BW, 221

C
capacitors
AC, 22
AC circuits, 154-156
capacitor charging graph, 24
DC circuit, 22-28
DC signal, 187
emitter bypass capacitor, 261
and inductor in series, 208-218
level of opposition, 168
passing AC signals, 166
reactance, 155, 166
resistors and, 186—-190
in series, 167-174
voltage, 24, 181
cascading transistor amplifiers, 264
cathode, 36
voltage, 38
center tap, 332
characteristic curve of a diode, 41
chemically generating electric current,
2

circuits
bandwidth, 221
calculating, 223
breaking, 20
completing, 20
RLC, 208
time constant, 23
transistors, soldering, 72
coils, 236
number of turns, 333
oscillators, 317
reversed, 331
transformers, 329-330
collector, current flow to base, 116
collector current
base current and, 84
calculating, 110
collector-emitter voltage, 89
collector voltage, ON transistor, 109
Colpitts method, 304
Colpitts oscillator circuit, 308-313
feedback connections, 310
common base amplifier, 298
oscillators and, 301
common collector amplifier, 265
common emitter amplifier, 296-297
oscillators and, 301
communications circuits, transformers
in, 338-343
conventional current flow, 3
current
closed switches, 20
definition, 2
KCL (Kirchhoff’s current law), 19
open switches, 20
current divider, 17-20
current flow, 1-4, 3
direction, 81
magnetic field and, 234
current gain, 84
formula, 85
currents, small currents, 11-12
cutoff point, 246
cutoff voltage, 140
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D
DC circuit, capacitors in,
22-28
DC (direct current), 1
level, 358-373
pre-test, 30-33
pulsating, diodes in AC circuits,
347-358
pure, 359
resistance, 156
signal, capacitor, 187
smoothing pulsating, 358—-373
diode
in AC circuits, 347-358
forward biased, 38
perfect diode, 39
reverse biased, 39
diode junction, 36
diodes, 35
backward in circuit, 55
base-collector diode, 75
base-emitter diode, 75
break down, 57
experiment, 40—-45
germanium, 36
power dissipated, 51
silicon, 36
V-I curve, 41
perfect diode, 56
zener diode, 58—-65
direction of current flow, 81
doping, 36
dry-labbing, 40

E
efficiency of transformer, 337
electric current
definition, 2
generating, 2
chemically, 2
electrochemical reaction, 2
magnetically, 2
photovoltaic generation of
electrons, 2

piezoelectrical, 3

thermal generation, 2
electrochemical reaction, 2
electron flow, 3
Electronics Projects For Dummies,

378
emitter bypass capacitor, 261
emitter follower, 265-271

output impedance, 265

emitter voltage, ON transistor, 109
exponential curve, 25

F
f3, signal output voltage, 218
f4, signal output voltage, 218
feedback, 304-308
Armstrong method, 304
Colpitts method, 304
feedback resistor, 287
Hartley method, 304
negative, 294-295
positive, 295-296
voltage, calculating, 307
formulas, for power, 8-9
forward biased diode, 38
closed switches and, 40
forward transfer admittance, 280
f., attenuation, 218
frequencies
band of, 221
blocked by circuit, 219
range of, 221
frequency response graphs, half
power frequencies, 219
fuel cells, 2
full-wave rectifier, 355
function generator, 148

G
gain
accurate amounts, 262
op-amp, 287
general resonance curve, 229
generators, 2, 148
function generator, 148
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Index = G-M

germanium, diodes, 36
graph of resistance, 12-14

H

half power frequencies, 219
half power points, 219
half-wave rectifier, 352
Hartley method, 304
Hartley oscillator, 314-315
high pass filter experiment, 174-180
high Q circuit, 227

Hill, Winfield, 378

holes, 2, 36

Horowitz, Paul, 378

I
Iz, 80
calculating, 112-113
value, 111
I, 80
load current, 108
IC (integrated circuit), 284
op-amps, 285
Ipss (saturation current), 139
impedance
calculating, 169
inductor and capacitor, calculating,
215
internal impedance, 299
in phase, 331
inductor
AC circuits, 156158
and capacitor in series, 208-218
sine waves, 191
voltage divider, 190
input resistance, 249
internal impedance, 299

J
JEET common source amplifier, 278
JEET (junction field effect transistors),
71,97, 241
as amplifier, 275-284
amplifying AC signals, 276

biasing circuit, 275

experiment, 138—-142

forward transfer admittance, 280

gate voltage, 99

N-channel, 97
operating, 99

P-channel, 97, 99

semiconductor material, 97

switches, 137

terminals, 97

transconductance and, 280

junction field effect transistors. See

JEET (junction field effect
transistors)

K

KCL (Kirchhoff’s current law), 19
KVL and, 19

kilohm, 11

knee region, 44

knee voltage, 45, 46

KVL (Kirchoff’s voltage law), 16
KCL and, 19

L

LC circuit, 301

level DC, 358-373

limiting voltage, 45

line, 338

load, R¢, 108

load current, calculating, 110

load line, 245

load resistance, 249

low power carbon composition
resistors, 10

low Q circuit, 228

M
magnet field, current flow and, 234
magnetically generating electric
current, 2
mechanical switches, 20
voltage drop, 40
megohm, 12
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metal oxide silicon field effect output voltage
transistors. See MOSFET attenuated, 172
microampere, 11 calculationg, 168
milliampere, 11 determining, 229
MOSEET (metal oxide silicon field resonant frequency and, 214
effect transistors), 71 waveform
Muir, Nancy, 378 lagging, 182
leading, 182
N
N-channel JFET, 97 P
N type region, 36 P type region, 36
negative feedback, 294-295 peak (p) voltage, 150
nonlinear regions, 246 peak-to-peak (pp) voltage, 150
notch filter, 222 perfect diode, 39
NPN transistor, 75-76, 82 V-I curve, 55
phase
o in, 331
OFF transistor out of, 331
characteristics, 96 phase shift, RL circuit, 197-198
resistor, 115 phasor diagram, 184
resistor values, 116 photovoltaic generation of electrons, 2
Ohm’s law, 4-6 piezoelectrical generation of electric
ON transistor current, 3
collector voltage, 109 PIV (peak inverse voltage), 57
turning on, 108-114 PN junction, 36
op-amp (operational amplifier), 241, direction of flow, 36
284-288 PNP transistor, 75-76, 80, 82
gain, 287 positive feedback, 295-296
operational amplifier, 284-288 power, 8-10
oscillators, 233-236, 293-303 formula for, 8-9
amplifier, 293 watts anfil, 8
Armstrong oscillator, 316 power ratings, 10
coil, 317 power supply circuits, 347
Colpitts oscillator circuit, 308-313 (peak-to-peak) voltage,D
components, 293 .150 _ '
design, 316-320 primary time measurement, sine
waves, 151

external input, 308
feedback connections, 293
Hartley oscillator, 314-315

PRV (peak reverse voltage), 57

sine wave and, 235 Q

troubleshooting, 320-325 Q, 219
out of phase, 331 calculating, 224
output impedance, 265 high Q circuit, 227
output signal, peak-to-peak value, 265 low Q circuit, 228
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424 Index = R-S
R Rin (input resistance), 249
Ry, biasing and, 257 RL circuit, phase shift, 197-198
radio bandwidth, 222 Ry, (load resistance), 249
range of frequencies, 221 RLC circuit, 208
Rg, 82 impedance, calculating, 209

calculating, 111-112, 113
current values, 108
turning transistor ON, 108
voltage drop, 111
Rc, 84
turning transistor ON, 108
RC circuit, phase shift, 180—186
Rg, biasing and, 257
reactance, 154
capacitors, 166
rectification, 352
full-wave rectifier, 355
half-wave rectifier, 352
rectifier, 35
resistance, 154
calculating total, 169
graph of resistance, 12—-14
resistors
AC circuits, 152—-154
capacitors and, 186—190
low power carbon composition, 10
OFF transistor, 115
in parallel, 7-8
power ratings, 10
in series, 6-7
in series, 167-174
values, OFF transistor, 116
resonance, 158—-160
resonant circuits
capacitor and inductor in series,
208-218
half power freqencies, 219
output curve, 218-232
resonant frequency, net reactance of
inductor and capacitor and, 214
reverse biased diode, 39
open switches and, 40
RF (feedback resistor), 287

reactance, calculating, 209
rms (root mean square) voltage, 150
root mean square (rms) voltage, 150

S
saturation, 94, 140
saturation current (Ipss), 139
saturation point, 246
semiconductor, 35
series
capacitors in, 167-174
resistors in, 167-174
silicon
diodes, 36
transistor, 111
sine wave, 147
cycle, 148, 151
duration, 151
inductor, 191
as input, 167
oscillation and, 235
as output, 167
p voltage, 150
pp voltage, 150
primary time measurement, 151
producing, 148
rms voltage, 150
signals, primary coils, 330
zero axis, 149
single pole double throw switch, 20
single pole single throw switch, 20
small currents, 11-12
smoothing pulsating DC, 358373
solar cells, 2
switches, 20-22
alternative base switching, 131-137
closed, 20
controlling, 136
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JFET, 137
mechanical, 20
open, 20
current flow, 114
terminal voltage, 114
remote operation, 136
single pole double throw, 20
single pole single throw, 20
speed, 136
transistors as, 117-126
three-transistor switch, 127-131

T
television bandwidth, 222
The Art of Electronics, 378
thermal generation of electrical
current, 2
three-transistor switch, 127-131
threshold voltage, 45
time constant of circuit, 23
total capacitance, 28
transconductance, 280
transformers
alternating currents, 330
coils, 329-330
in communications circuits,
338-343
efficiency, 337
output voltage, 333
transistor, 71
base-collector diode, 75
base-emitter diode, 75
cases, 72
current gain, 85
experiment, 87-97
lead designations, 72
leads, 73
no collector current, 95
NPN, 75-76
OFF
characteristics, 96
resistor, 115
resistor values, 116

P region thickness, 74
packages, 72
PNP, 75-76
silicon, 111
soldering to circuit, 72, 73
switching, alternative base
switching, 131-137
turning OFF, 114-117
turning ON, 108-114
used as switches, 117-126
three-transistor switch, 127-131
voltage, between collector and
emitter, 246
transistor action, 79
transistor amplifiers, 242-250
cascading, 264
emitter follower, 265-271
experiment, 251-252
gain, 249
stability, 252256
two-stage amplifier, 264

\')
V-I curve, 41
perfect diode, 56
Vee, 89
VcE, 246
voltage
capacitors, 24, 181
cutoff, 140
knee voltage, 45, 46
KVL (Kirchhoff’s voltage law), 16
limiting voltage, 45
PIV (peak inverse voltage), 57
PRV (peak reverse voltage), 57
threshold voltage, 45
voltage divider, 14-17
capacitor in series, 168
inductors, 190
output voltage calculation,
168
resistor in series, 168
Zener effect, 58
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426 Index = V-Z
voltage gain, 249 w
voltmeter, 41 watts, 8
Vout, 170 waveforms, oscillators, 233

plotting on graph, 214
resonance frequency,
217
V,, 219

y 4
zener diode, 58—-65
Zener effect, 58
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