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Numbers preceded by an “T°, “11°, “[II", “IV™, “¥”

or Vlrespectively.

A

ahsolule-value circuits, 1-37, [V-274
amplifier, [-31
full wave rectifier, II-528
Norton amplifier, [II-11
precision, I-37, IV-274
ac amplifier, high input impedance,
VI-55
ac line/tiier interface, VI-281
ac motors {se¢ also motor control
circuils)
eontrol for, 1375
power brake, [1-451
three-phase driver for, I1-383
twa-phase driver for, I-56, 11-3842
ac power monjtor, VI-351
ac/de indicator, IV-214
ac-to-de converters, I-167
fixer power supplies, IV-395
full-wave, IV-120
high-impedance precision rectifier,
I-164
acceleromeler, VI-345
acid rain monitor, 11-245, I1T-361, V-371
acoustic ficld generator, V-338-341
acoustic sound receiver/transmiller,
v-311
active anlennas (see antennas,
aclive)
active filters (see also filter circuits)
band reject; I1-401
bundpass, III-190, TI-221, 11-223
variable bandwidth, [-286
digitally tuned low-power, 11-318
five pole, 1-279
Tourth-order low-pass, V-184
high-pass, V-180, V-188
Fourth-order, V-1858
second-order, 1-297
low-pase, V-178, V-181, V-188
digitally selected break frequency,
1216
unity-gain, V187
low-powar
digitally seleclable center
frequency, 1-186
digitally tuned, [-279
programmable, 111-185
RC, up to 150 kliz, 1-294
speech-range filter, V-185
state-variable, [11-189
ten-hand graphic cqualizer using, 11-
684
thrae-amplificr, 1289
tunahle, 1-284
universal, I1-:2i4
adapters (see also conversion and
converters)
de transceiver, hand-held; TIT-461
line-voltage-le-multimeter adapter,
V312

736

program, second-audio, 1I[-142
traveller's shaver, 1-495
adder circuits, I1-327
binary, fast-action, TV-260-261
AI'SK generator, one-chip, VI-23
AGC (see automatic gain control
(AGC)
air conditioner, autn, smart cluich
[or, 113-46
aircrafl receiver, 118- to 136-MHz,
VI-542
air motion and pressure
haromeler, VI-338
electronic anemometer, V1-6
flow-delector, 1-235, 11-240-242, 111-
302-203, IV-82,V-154, VI-4-6, VI-
183
Mow-meters (anemometears)
hol-wire, [lI-342, V-5, V1-4-6,
V1-183
thermally based, 17-241
pressure change detector, 1V-144
molion detector, 1-222, [11-364
airplane propeller sound effect, [I-592
alarms (see also annictators; sirens),
-4, II[-3-9, IV-84-89, v-1-18, VI-7-
16
855-based alarm, V.11
alarm-tone generator, V-563
amateur racio on-alarm and timer,
VvI-32
audio-sensor alarm, V-8
aulo burgtar, 1-3, 1.7, 1-10, [1-2, I,
V-53
alarm decoy, V1-13
automatic-arming, [V-50
autematic turn-olf, 8 minute
delay, IV-52
CMOS low-current, IV-56
horn as Toudspeaker, [V-54
motion-actuated car/motoreycle,

I-9
secnrity syslem, [-5, [V-19-56,
VI-9, VI-i1

single 1C, II-7, IV-55
aute-arming aulomotive alarm, V-
50
antomatic Lurn-off, [V-54
8 minute deluy, IV-52
baby-alert transmitter/recetver, V-
05-96
backup battery low alarm, ¥T-110
hells, electronje, [[-33, I-636
blown fuse, 1-10
baat, [-9
oy -heal detector, VI-264
burglar alarms, 1I1-8, [i[-9, TV.86, VI-
<4

burglar chaser, V-16
latching circuir, 1-8, 1-12
NC and NO switches, TV-87
NC switches, IV-87

s or *VI" are from Encyclopadia of Blectronie Cireuits Vol 1 I 1L TV, V,

one-chip, -5
sell-lalching, IV-85
tirned shutoff, IV-85
camera Lriggered, Iii-444
capacitive sensor, III-515
current monitor and, II-338
dark-aclivated alarm, pulsed tone
outpul, V-13
delayed ularm, V-4
differential voltage or current, I1-3
digita! clock cireuit with, I11-84
doar-ajar, 11-284, 111-46, VI-14
Hali-eflect circuit, [1I-256
door rinder, V-5
doarbells (see annuciators)
driver, high-power alarm driver, V-2
exit delay for burglar alarms, V-10
fail-sale, semiconductor, ITT-6
field disturbance, II-507
flasher signal, V-197
flashing brake light for motoreycles,
V112
flex switch alarm sounder, V-15
flood, 1-390, [11-206, IV-188, V-174
freezer meltdown, I-13
headlighls-on, III-52, V-77
heat-aclivated alaym, V-9
highviow-limit, [-151
home security system, -6, 1V-87,
VI-10-11
ice formatien, [1-58
nfrarcd wireless systern, Tv-222-
223
laiching relay alarm circuit, VI-569
light-activated, V-9, V-27
high-output, pulaed tone, V-14
precision design, V-12
- precision with hysteresis, vV-14
self-latch, tone output, V-15
witk lateh, V-12
light-beam intruder-detoction
alarm, V-11, V-13
loop circuit alarms
closed-lnop, V-3
muiti-loop parallel alarm, V-2
parailel, V-3
series/parallel, V-3
low-battery disconncet and, Iil-65
low-battery warning, 111-59
low-volts, 11-493
maotoreycle alarm, VI-13
motereyele burglar alarm, VI-15
motoreycle horn alarm, VI-14, VI-15
multiple circuit for, [1-2
no-doze alarm, V-8
one-chip, -5
photoelactric, -4, [[-319
piezcelectric, 1-12, V-10
power failure, 1-581, [-582, TT1-511
printer error, IV-106
praximity, iI-506, II-617, V-485-
ARH, VI-GET



pulsed-tone, 1-11, V=559
purse-snatcher, capacitance
operated, 1-134
rain, 1-442, 1-443, TV-159
road iee, 1-67
security, 1-4, 11-3-%
sclf-arming, -2
sensor amplifier, sensor amplifier,
VI-52
shutolf, automatic, 1-1
signal-reception, receivers, [II-270
silent alarm, V-16
sirer, V-559
smpke alarms, [T-278, [11-246-263
gas, 1412
ionizalion chamber, 1-332-333
linc-operated, TV-140
operaled fonization type, [-696
photoclectric, line-aperated, [-586
SCR, I11-251
solar powered, [-13
sonic defenders, [V-324
spaceship alari, V-560
speed, [-95
Star Trek red alert, TT-577
strobe flasher alarm, TV-180, V-6
tamperproof burglar, [-8
temperature (See also temperature-
related cireuits), T1-4, T1-643
adjustable threshold, T-644
tight, radiation sensitive, 1I-1
timer, [I-674
trouble tone alert, 11-3
turn signal use alarm, VI-100
varying-frequency watning, 1I1-679
wailing, 1I-672
warbling, II-573, V-7
watchdog timer/alarm, 1V-584
water leakage/level {see also tluid
and moisture), 1189, 1v-190, V-
374
allophone generator, II-733
alternators
hattery-alternator monitor, cae, [IT-
63
regulator for automehbile alternator,
V-76
altireter, digital readout, V-296
AM radio-related circuils, 1-H44
AM and shortwave, ac/de vacuwn-
tuhe design, VI-536-537, VI-536
AM-mochilated oscillater for
wireless microphones, V1450
amplitude medulator, [1-370
broadcast band signal generalor,
1V-302
car radin o shortwave converter,
1v-500
demodulator, -160
detector, 455-kHz AM, VI-184
cnvelope defector, [V-142
linear (AM} amplitude modulator,
V[-402
microphone, wireless AM
microphone, I-679
modulation monitor, 1V-299
power amplifier for, I-77
receivers, TI-625, MI-81, 111-520, 11I-
535, [V-455 V-496, VI-B35
1.5 V broadeast, V-197
mixer/oscillator for AM receiver,
V412
Lransistor radio, V-502
carrier-current, M-81
FM/AM receiver, VI-B4L
inlegrated, [T1-535
one-lube, V1-H52

regenerative, one-tube, VI-547
two-chip, Y1-550
shortwave racdho AM breadcast trap,
V1-214
signal generators, 1V-301, IV-302
Luned coliector oscillator, for AM
broadeast, band, VI-454
AM/FM-related circuits
clock radin, T1-543, 111-1
squelch civeult, 11-547, II1-1
amaleur radio related eircuits (see
aiso amateur television), VI-17-
AI'SK generator, one-chip, VI-23
amplilier control circuitry, 1.2-kW
144-MHz, VI-19
amplilier powar snpply, 1L2-KW 144-
Milz, VI-18
audio breakout box, VI-26-27
baltery pack and reverse polarity
protection, VI-30
CW audio [iter, VI-29
OW idertifier, programmable, VI-24
CW Lransimitter keying cirenit, VI-
22-23
CW Lransmitter, one-watt, VI-27
identifter cirenif, VI-31
lincar amp, 2-30 MHz 140-W, I11-260
lincar arnplifier, VI-1.2-kW 144-
MHz, VI-20
mobile radio on-alarm timer, VI-32
Morse code circuits, VI-404-409
PTT contro! from receiver audio,
VI-28
recciver for, [11-534
RF line sampler/coupler, VI-30
1f variable-frequency oscillator
VFO}, V-532
SSB receiver, VI-80-1eeter, VI-20
superhet receiver, lour-stage 75-
meter, VI-21
SWR detector adapler, audible, VI-
25
transceiver memory buckup, VI-28
transceiver relay inlerface, V-243
fransmit keyer interlace cirenit, V1-
31
transmitter, 80-M, 1LI-675
voice identifier, V-850
amareur television (ATV) circuits,
33-15, VI-33
downeonverter, 420 to 450 MIx, VI-
44-40, VI-44
downeonverter, 902 to-428 MiLz, VI-
40)-41, VI-40
dummy load for transmiller Lests,
VI-37
horizental deflection circuit, VI-382
mini transmitter, VI1-36
parabolic dish microphone
amplifier, VI-82
pream), mast-mounted, VI-37
switching supply for color TV, SCR,
VI-487
transmitter for 440 MHz, VI-5-walt,
VI-34
transrnitter, VI-B-watt, VI-35
transmitter, three-channel, 420- Lo
450-MHz, VI-4, V1-42
Lrangmitter, three-channel, 902-10
928-MHz, VI-38, VI-38
UHE scanner active antenna, VI-67
vertical deflection circuit, VI-374
video detector for transmitter tests,
VI-37
ambicnee araplifier, rear speaker, I1-
458

ambicnt tight aeffects, cancellation
cireuit, 1-328
amhisnt light-ignoring optical sensor,
1H1-413
wireneter, 1-201
Tow-current, V-307
mano, 1-202
pico, TT-154, 11-167, [-202
gnarded input circuit, [I-156
six-decade range, 1I-153, 11-166
anplifiers (seg also audio amplificrs),
11-5-22, HI-10-21, V-17-26, VI-46-
57
1 watt/2.3 GHz, II-540
2 to 6-W, with preamp, 11-451
2 to 30 MHz, 140W amateur radio
linear, I-bih
4W bridge, 1-79
BW output, two-meter, I-567
6W 8-ohm oupnit-transformerless, 1-
5
10 dl3-gain, IM-H43
10 W power, I-76
10 x butfer, -128
12-W low-distortion power, I-76
16-W bridge, [-82
25-watt, 11-452
30 Mi, T-567
40 dB gain, TV-36
60 MHz, 1-667
A MHy, cascade, [-D67
ROW PLP broadband/linear, I-557
100 Ml Lz/400 MHz neutralized
corunon soltree, 1065
100% PEP 420-450 MHz push-pull,
1-654
100x bulfer, 1-128
135 Lo 175 MUz, T-564
1B0W PEP broadband, T-R56
200 MHz neutralizesl common
source, -568
450 MHz conanor-source, I-568
600-W rf power, 1-559
absolute-value, 131
ac amplificr, noninverting, V-18, ¥-
19
ac amplificr, high input impedance,
VI-55
ac servo, bridge type, TM-387
ae-coupled, dynaric, [T1-17
acoustic field generator, V-338-
341
AF drive indicator, V-346
AGC, II-17
squeleh control, 111-33
widle-band, [II-15
acdjustable-gain noninverting, 1-91
amateur radio, linear, 2 Lo 30 MHx,
140W, I-666
ambience, rear speaker, 11-458
AM radio power, I-T7
attenuator and, digitally conirolled,
1-53
andio (gee audio amplifiers)
audio converter, two- to four-wire,
11-14
augdia limiter, low-distortion, i-15
audio power amps (see andio and
sound eireuits, power amps)
aidio signal amps (see audio and
sonund cireuits, signal amps)
andio-to-UHF preamp, V-24
automatic fade circuit for, 11-42
automatic level control, 11-20
automotive audio amplifier, 1V-66
Av/200, stereo, I-T7
balince, T1-46
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amplifiers, contined

inverting, I-33

loudness control, 11-47, [1-385
bandpass amplifier, V1-54
bootstrap cirewit, V-3566
bridge, 1-74

4 watt, [-79

16 watt, I-82

ac servo, [-468

audic power, I-81

high-impedance, 1-353

transducer, TMT-71, 11-84, 1-361
broadband

low-noise, 1-662

PEP, 160-W, T-666

linear/PEP, R0W, 1-557
bridge amplifier, V1122, VI-122
buffers

10x, I-128

100x, [-128

ac, single-supply, [-126

battery-powered, 15351

of amp with rodulalor, [V-400

sine-wave outpul, 1-126

unity-gain, stable design, 11-6
car stereo hooster anp, V-72
cagcade, ITT-13

80 MHz, 1-567
cascode, rf amplilicrs, 1V-488
CD404% andio signal amp, TV-40
chopper, = 15V, 111-13

chopper channel, 1350

stabilized, [I-7
clamp-lirniging, active, [II-15
colar video, 1234, HI-724
COTAMNN SOurce

460 MHz, [-568

low-power, 11-84
complementary-symrmetry audio, I-

T8

composite, -8, [[[-13

compressor/amplifier, low-
distortion, IV-24

constant-bandwidth, II1-21

control circuilry, 1.2-kW 144-MHz,
VI-19

caol-down cirpuit, V-354, V-357

crystal tuned amp, VI-57

current feedback amp, 100 mA at
100 Mz, V-25

current-shunt, [i[-21

current collector head, 11-11, 11-295

current probe amplifier, VI-521

current-lo-voltage. high-apeed, 135

Darlington, push-pull, V-22

de servo, 14567

de-stabilized, fast, [II-18

de-to-video log, 1-38

detector, MC1330/MG1352, TV 17,
1-688

dilfercnee amplifier, V-18, v-21, V1-
a4

dillercntial, I-38, III-14
high-impedance, [-27, T-354
high-input, high-impedance, 1i-19
instruinentation, I-347, TI1-283
instrumentation, biomedical,

111-282
prograrrmable gain, 111-607
Lwo op amp bridge rype, 11-83
discrete current-booster, ¥-23
distribution amplifiers
audia, 1-39, 11-39, V-59
signal, 1-39

dual power supply, V-465

dynamic, ac-coupled, [11-17

ear protector circnit, V-482

738

eleciret microphone preamp, V-21
electromeler, overload protected,
1I-158
fast-inverting, high-inpt
impedance, V-18
FET input, II-7
offset gale bias, V-22
viden, cascade, I-691
flat response, .92, 1II-673
forward-current booster, 111-17
four-guadrant phote-conductive
detector, 1-359
frequency counter preamyp, V-24
gain, 10 dB, 1M1-543
gain-controlled, I11-34
gate, 1-36
guitars, matching audio signat
amps, [V-38
harmonic distortion analyzer,
V-241
harmonic distortion meter, ¥-312

“hi-fi compander as, II-12

hi-fi expandor, 11-13
high-frequency amplifiers, 11-259-
265
29-MHz, [11-262
J-lo-30 MHz, 80-W, 12.5-13.6 V,
11-261
amaleur radio, lirear, 2-30 Miiz
140-W, TI1-260
noninverting, 28-dB, TI-263
RF, broadeast hand, TIT-264
UHF, wideband with high-
performance FETs, T11-264
wideband, 11I-265
high-Impedance/Migh-gain/tigh-
frequency, I-41
high-impedance/low-capacitance, I-
691

high-input-high-impedance
amplifiers, 11-19, ii-44
high-side current-sensing amp, VI-54
highpass amplifier, ¥1-49
IF amplifiers, T-640, 1V-459
455-kHz, V=522, V-5, V-524
45-MHz, crystal lilter, V-527
AGC system, IV-4568
preamp, [V-4560
receiver, TV-459
quadrature detecror, TV sound
IF, 1-680
two-stage, 60 Mllz, [-563
wideband, 1-68%
infinite sample and hold, [I-658
input-inverting, fast, high-
impedance, V-19
input/output buifer for analog
multiplexers, 11111
ingtrumentation amplifiers, [-346, T-
348, T-344,
1-3562, T1-203-295, 111-278-284,
V-229-234
V-233-235
=100 V cormmon mode range,
111-294
current collector head
amptifier, 11-295
differential, 1347, 1-349, 1-353,
1-354, TIT-2R2, 111-283
extended commmon-mede design,
TV-234
high-impedance low-drift, 1-355
high-speed, [-354
low-drift/low-ncise de amplifier,
v-232
Tow-signul level/high-impedance,
350

low-power, 11-284
meter driver, 11-296
preamps, [11-283, [V-230-231
‘precision FET input, I-355
saturated standard cell amplifier,
1256
strain gange, 11-280
triple op amp, I-347
ultra-precision, [1-279
variable gain, ditferenlial inpu,
1-349
very high-impedance, [-354
wideband, 111-281
inverting, 1-42, 11-41, 11I-14
ac, high-gain, 1-92
balancing civeuit in, 1-33
gain of 2, lag-lead compensation,
UHF, T-566
low-power, digilally selectable
gain, 11-333
power amplilier, 179
programmable-gain, 111-505
unity gain amplifier, I-80
wideband unity gain, 1-36
ISD 1000A record/playback circuit,
VI-50
isolation
capacitive load, [-34
level-ghifting, 1-:348
medical telemelry, [-352
of, TI-547
JFET, V.20
500-Mohn input impedance, V-23
bipolar cascade videe, 1-692
current source biasing, V-21
preamplificr, V-22
line amips, 11-37
duplex, Lclephone, II-616
universal design, IV-39
linear arplifiers
2-kW 144-MHz, VI-20
2-30 MHz, 140W PEP amateur
radio, [-665
100 W PEP 420-450 MHz push-
pull, 1-654
160 W PEP broadband, I-556
amateur radio, 2-3¢ MHz 140-W,
1I-260
audio power amplifiers, V-51
CMOS inverter, II-11
inverler, linear amp from
inverter, II-11
rf, [V-480-481, 1V-484-485
load-lme protected, 7HW audio, [-73
lugarithmic amplifiers, 1-29, 1-35, -
5

de to video, 1-38
log-ratio amplifier, 1-42
op amp, VI-56
logic amplifiers, [[-332-335
low-power binary, to 10n gain
low-frequency, II-333
low-power inverting, digitally
sclectable gam, 11-333
low-power noninverting,
digilally selectable input and
gain, 11-334
precision, digitally programmable
input and gain, I{-336
programmable amplifier, [[-334
log ratio, 1-42
loudness control, 11-46
low-level video detector circuit and,
1-687
low-noise design, 1V-37
lowpass amplifier, V1-4Y
medical telemetry, isolation, I-352



meder-driver, rf, 1-MHz, 11I-545
micro-powered, high-input/high-
-impedance, 20 dB, 11-44
micro-sized, 11-36
microphone, -87, 111-34
electronically balanced input, I-86
microwave amplifiers, IV-315-31%
5.7 GHz, IV-317
bias supply for preamp, 1V-318
preamplifiers, [V-316-319
mini-steren amplifier, V-682
monostable, 11-268
MOSFET
high-impedance biasing method,
Vv-19
push-pull amplifier, VI-b&
neulralized commen source, [-565,
I-668
noninverting amplifiers, I-32, 1-33, [-
41,111-14
ac power, 1-79
adjustable gain, [-91
comparalor with hysteresis in,
1-1563
high-frequency, 28-dB, 11-263
hysleresis in, 1-153
low-power, digitally selectable
inpul and gain, T-334
power, 1-79
programumble-gain, TT1-505
single supply, I-74
split. supply, [-75
Norton, absoiute-value, 11-11
op armp (see operational amplifiers)
oscilloseope sensitivity, TT-436
output, four-channel /A, TIT-165
pH prebe amplifier, Vi-523
phono, I-80, I-81, 1-89
photodiode, 1-361, 11-324, 111-19, T11-
672, VI-301, V1302
phototransistor amplificr, vV-409
.playback, tape, III-672
polarity-reversing low-power, 1/1-16
power {(Seg power amps)
power supply, V-464, V-45, VI-18
pre-amps {see preamplifiers)
precision amplifier, [-40, 11-335
precigion RTD, for +5 V, V1-643
programmable amplificrs, 11-334,
111-504-508
differential-input, programmmable
gain, I111-607
inverting, programmable-galn,
11-505
noninverting, programmafile-
gain, [II-505
precision, digital control/
programming, [II-506
programmable-gain, [-32, 1I-9
variable-gain, wide-range digilal
control, [I-606
programmable gain, 1-32, -9, VI-51
programmable input, VI-52
pulse-width proportional controller
circuit for, T1-21
push-pull
Darlington, V-22
MOSFET, VI-55
PEP 100-W, 420-450 MHz, I-554
I'WM servo, [II-379
recording amplifier, I-90
reference voltage, [-36
remate, 1-01, VI-B0
remotely powered sensor amplifier,
VI-62
rl' (sae rf amplifiers)
sarple-and-hold, 1587, 11-668

selectable input, programrable
gain, 1-32
servo aruplifiers (see also motoy
controls), 1-452
400 Hz, TT-386
bridge type ac, 14068
du, 1457
maotor drive amplifier, 11-384
signal amplifiers, audic, 11-41-47, IV-
34-42
signal distribution, 1-39
sound-activated, gain-controlled,
1v-528
silicon-controlled amplifiers {(SCA),
V-535-536
decoder, 11214, 1-166, [1-170
dermodulator, TT-150, 11I-565
subcarrier adapter, FM tuner,
V-538
sinewave onlput buffer, T-126
sound mixer and, M1-37
seurce follower
bootstrapped, V-20
JFET, v-20
speaker ampliliers, T1-16, TI1-39
speech compressor, 11-15
stereo amplifiers, 1-77, T1-9, I1-34
bass tone control, V-84
subwooler power supply, V-464
surnming, [-37, LU[-16
fasi-action, I-36
inverting, ¥-18, ¥-20
precision design, 1-36
video, III-710, VI-681
switching power, 1-33
tape playback, 1-92, IV-36
tape recording, 1-90
telephone, [I[-621, IV-5655, [V-560,
V-G14
telephone ring amplifier, V1-624, VI-
6206

test bench amplifier, V-26
tester, VCR head amplifier, VI-48
thermocouple, 1-654, HI-14

cold junction compensation in,
11-649, VI-642

high-stability, }-355

transducer, I-86, [I[-669-673

transformerless, 6-W, 8-ohmn
output, [-75

transistorized, [-86, [I-43

tremolo cireuit, voltage-controiled,
1-558

tube amplifier, high-voltage
isolation, IV-426

taned amplifier, VI-63

TV andio, I{I-39

two-meter, 1-562, [-567

two-stage, [-D63, 1-688

UHF, 1-560, I-665

unity gain, [-27, II-7
noninverting, V-21, V.22

varizble-gain, for oscilloscopes, V-
426

VHF, single-device, 80-W/B0-ohm, 1-
Hh8

video, -692, 111-708-712,

V-65i, V-656, V-657, V-658,
V-662, VI-674, VI-8792, VI-681,
VI-683

75-ohm video pulse, I11-T11

250-mA 60-MHz current
feedhack, VI-682

butfer, Inw-distortion, 1I-712

color, [-34, TI-724

de gain-contrel, I-711

TET cascade, [-691

gain block, TM-712
1IIF, low-level video detector
circuit, -688, T-687
JIFET bipolar cascade, [-692
line driving, II-710
log amplifier, 1-38
RGB, 11-709, VI-675
surmrming, 11-710, VI-681
video IF amplifier/detector, VI-678
voice activated swilch, [-608
voice-operated circuits, V-553
voltage, differential-to-single-
cnded, 111-670
voltage ndicators/meters, VI-689
voltage-controlled (see voltage-
controlled amplificrs)
voltage-follower, signal-supply
nperation, 111-20
voltineter amplifier, low-drain, Vi-
695
volume, 11-46
walkman, II-456
write, [I[-18
amplitude modulation (see AM radio-
related circuits; AM/FM)
analog circuits
counter circuit, T-137
delay ling, ccho and reverb, [V-21
multiplexers, 11431, [1I-396
multiplier, II-392
switch, differential analog swilch, I-
622
nalog-lo-digital converter, 11-23-31,
T1-22-26, [V-5-6, V-27-30, VI-58-
60
3-hit, high-speed, 1-80
B-hit, 1-44, 1-48
8-bit successive approximation, 1-47
10-hit, 11-28
10-bit seriul output, M1-27
12-bit, high-speed, 1-29
16-bit, II-26
hoard design, IV-6
buffer circuit, I-127, VI-128
capacitance meter, 3.5 digit, lII-76
cyelic, =30
differcniial input system for, [I-31
eight-channel, for PC clones, V-29-
30, V-29 -
fast precision, -49
Tour-digit (10,000 count), 1I-25
hall-flash, TIT-26
high-speed system, YI-49
1C, low-cost, [-60
LCD display, 3.5 digit, 1-49
personal computer A/D converter,
VI-60
poller, V-28
suceessive approximation, 11-24, II-
30, 1-45
switched-capacitor, 111-23
temperature measurcmeit
converter, VI-234-235, V1634
three-decade logarithmic, 1-48
three-IC, low-cost, I-50
tracking, TT1-24
video converter, [V-610-611
analyzer, gas, [1-281
AND gate, [-395, V-216, V1-315
large fan-in, I-385
relay circuit, VI-316
ancmometers {see also air
moticn/pressure), VI-4-H
hot-wire, [1I-342, VI-5
thermally based, 11-241
angle-cf-rotation detector, II-283

=
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arnuneiators (see also alams;
sirens), 11-32-34, TM-27-28, IV-T10
ac line-voltage, 111-730
bell, electronic I-636, 11-33, V-9
buzzers, I-11, I-12, V-8, V-170
chime cireuit, low-cost, 1133
door buzzer, IV-8
doorbells/chimes, [-218, 1-443, V-8
buzzer, V-170
buzzer, two-door, IV-10
musicai-tone, IV-522
rain alarm, [-443
single-chip design, IV-h24
sliding tone, I1-34
Lwin-bell, V-170
large fan-in, -390
SCR circuit, self-interrupting load,
I
{win-bell doerbell, V-i70
Lwo-door annunciator, Iv-10
answering machines (see also
telephone-related circuits)
beeper, IV-05H1
antennasg, IV-11-14, V-31-38, VI-61-67
active, III-1-2, IV-1-4
wideband rod, IV-4
with gain, IV-2
balun, V-34
M automobile radio diversity
antenna, VI-64-65
FM tunable antenna booster, VI-85
HF broadband antenna proamnp, V-
36
HF/VHF switchable active unlenna,
V-524
loop antenna,
3.0 MHz, IV-12-13
dual hand, 80-16-M, V-32
preamp, V-38
matchbox antenna tuner, VI-66
miniature broadband (3 to 30
MHz), VI-63
Preamps
HF broatdband, V-36
VLF 60-kHz, V-33
wideband antenna, V-35
remate tined active HF,) VI-62
selector switch, 1V-538-5639
TR switch, automatic, V-37
tuner, VI.66
1- to 30-Mllz, 1V-14
Tow-power, V38
UHF scanncr active antenna, VI-67
VILF 80-kHz antenna preamp, V-33
VLEAILEF wideband, low-noise,
active, V-33
wideband antenna, preamp, V-35
antithell device, -7
arc lamp, 25-W, power supply for, [1-
476
are welding inverter, ultrasonic, 20
kHz, III-700
are-jet power supply, starting circuit,
1LI-47H
astable multivibrators, 11-2689, 11-5110,
111-188, 111-233, [11-238, V-387, V
B8, VI-418 VI-419
op amp, 11-224

[rec-running square-wave nacillator,

V186
_brogranunable-frequency, TTT-237
square wave generation with, 11-597
starling network, VI-418
variable pulse width, VI-419
allendance counter, IT-138
ullenuators, 111-29-31, VI-68-70
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analog signals, microprocessor-
controlled, TIT-101

digitally programmable, 11-30

digitally selectable, precision
design, 1-H2

programmable, TTi-30

programmable (1 to 0.00001), I-53

f, IV-322

switchable power, VI-69

variable, [-H2

variable voltage, VI-70

voltage-controlled, 1T-18, 11-31

audio amplifiers (see also amplifiers;

audio and sound circuits; andio
power amplifiers), 11-41-47, III-
32-30, IV-34-42, V1-71-R2
10-watt amplifier, VI-85
20-dB gain amp, VI-78
40 dB gain design, 1V-16
AGC, squeleh control, 1ii-33
audio compressor, 11-44
automotive stereo systemn, high-
nower, TV-66, V1I-101
balance, [[-46, 11 47, IV-215
Baxandall tone -control, IV-588
booster, 20 dB, 1145
CD404% design, 1v-40
circuit bridge Inad drive, [11-35
class AB single-supply amp,
eomplementary, VI-81
complementary-syrunctlry, [-78
compressor, 11-44
distribution, 1-39, -3¢
electric guitar, 1V-38
electronic-ear low noisc amp,
parabolic dish microphones, VI-
82
fader, autvinatic, 11-42
fixed power supplies, IV-398, IV-407
high-gain amp, VI-80
high-slew rale power op amp, [-82
gain-controlled, stereo, I11-34
line amplifier, [I1-37, [V-39
linear amp, micropower, V1-73
lnad line proleetion, 7T5W, I-73
laudness, (1-46
low-level amp, VI-78
low-nuise design, TV-37
low-powcer, 11-454
micro-sized, [I-36
ricrophone, [I-45, I11-34, VI-81
micropower high-input-impedance
20-dB amplifier, 11-44
mini-stereo, [I1-38
NB M andio arnp, VI-74
personal stereo ampiifier, VI-75
power (se¢ audio power ampliliers)
power supply, V-465, VI-483
pre-amps
1000x, low-noige, TV-37
AGC, VI-2
balanced micrephone, V1-77
dynamic micrephone, VI-78, VI-7¢
FET phono cartridge, VI-79
general-purpose, 1V-42
impedance-matching, 1V-37
low-noise, IV-41
magnetic phono cartridge, 1V-353
microphone, IV-37, TV-41, 1V-d42
NAB tape playback, professional,
1-38
phono, II-37, TV-35, Tv-36
RIAA, III-38, VI-80
single-ended high-z microphone,
Vi-78
steren, [1-43, 11-45

transistor RIAA for lelephone,
VI-76
Q-multiplier, 11-20
RIAA line amplifier/driver, VI-77
signal (see audio signal amplifiers)
signal source for audio
anplifier/inverter, VI-702
speaker, hand-held transccivers, III-
39
tape playback amplifiers, [V-35
television type, 111-39
test cirenit, VI-34.3
tone control, 11-686
transistor headphone amplifier, 11-43
two-franststor design, VI-74
ultra-high-gain, 1-87
vaciuum tube aplifier, VI-72-73
vehicle audio amplifier inverter, VI-
284
volume indicator, 1-46, [V-212

auctio and sound circuils (see also

andio amplifiers; sound
generarors; sonnd-operated
cireuits)
acouatic field gencralor, V-338-341,
V-338
acoustic sound
receiver/transmilier, IV-311
AF drive indicator, V-346
amplifiers (see audio amplifiers)
audio-frequency generator, V-416-
417
anudica-frequency meter, V-308, V-
320
andio-rl signal Lracer probe, I-G27
audio-sensor alarm, V-8
audio-test oscillator, V-420
audio-to-ADC interface, V-242
audio-to-UHF preamp, V-24
automalic gain control (AGE), 1117
automalic level control (ALD),
V-62
AGC system for CA3028 IF amp,
1V-458
rl amnplifier, wideband adjustable,
111-545
squelch control, 11I-33
wide-band amplifier, III-15
boosler, 11-455, [I1-35
biquad filter, 111-185
bridge load drive, HI-3H
carrier-current trarsmitter, [11-79
clipper, precise, {I-394
compressor, [I-14
continuity tester, [-550
converter, tbwo- to four-wire, 11-14
CW audio filter, V1-405
CW identifier, VI-408
distribution amplifier, [-34, 11-39
ditherizer, VI-377
dual tone generator, V1340
expander, V-H82
filters (see filters)
frequency doubler, 1V-16-17
frequency meter, [-311, VI-335
gain control, remote, VI-384
generators (se¢ sound generators)
LED bar peak program meler
digplay, 1-264
level meters, sound levels, 111-346,
1614, TV-305, 1v-307
leveler, ALC, VI-3
limiters, -15, ¥V-335
millivoltmeter, TTII-767, HI-769
mixers (sor mixers)
muting cireuit, V1-383



noise-based voting cirenit, VI-422-

noteh fitter, 11-400

oclave cqualizer, V-3H3

oscillators, 1-64, Ti-24, TI-427, IV-
374, IV-3Th, VI-432-440
20 Hz to 20 kHz, variable, I-727
light.sensitive, TII-315
sine-wave, [1-H02

puwer (ge atdio power amplifiers)

power meter, 1-488

power supply for auto sound amp,

VI-483
@ multiplier, T-20
receivers (8o receivers)
I signal tracer probe, 1-022
scramblers, 1V.25-27
selector, digital, V-158
signal amplifiers (see audio signal
wnpliliers)
sine wave generator, I1-564
squeleh, 11-394
switches
sight-channel, V-5H88-580
video/andio switch, V-586
switching/mixing, silens, I-59
telephone/andio interface, VI-625
transmitters (see transmitters)
waveform generators, I11-230
audio generators (see sound
generators)
audio-operated circuits (see sound-
operated cireuits)
auddio power amplifiers, I[I-451, I1I-

454, TV-28-33, V-30-b1, VI-83-03

1.5 watt, VI-12 'V, VI-84

6-W, with preamp, [11-454
10-watt, VT 85

18-W bridge, V-49

20-W, 111-456

W bridge composite, V-46
40 W, V-41

50-W, 111-451

70 W, composite, V-44-45
8O-wall 1, V1-91

90-V 10-A high power, VI-93
A amplifier, VI-92

audio wnplifier, [V-32

basic design, V-51

bridge, I-81, v-49, V-8R

bridge conneelion of two power op

amps, V142
bridge composile, V-46
bull horn, IV-31
class-AB amp, V1-86
complementary amp circuit, V1-91
composite,

33-W bridge, V-46

TOW, V-44-45

inverting 1OW, V-47

noninverting 10W, V-47
dual, V-42-43
general-purpose, 5-W, ac, 1V-30
half-watt, single-channel, V-41
mverting composite, 10W, V-47
line-operated, VI-86
linear, fast, high-vollage, V-51
rini-megaphaone, VI-23
MOSFET, V-47

noninverting composite 10W, V-47

op amp, simple design, IV-33

parallel power op amp, VI-84

personal-stereo type, V-48

phonn amp, VI-90

power bridge amp with single-
ended output, VI-85

quasi-complerentary, VI-90
quasi-coleplementary, split, power
supplics, V1-89
receiver audio circuit, IV-31
REFL-prool, VI-B8
RIAA phono amplifier, VI-88
sterco amp, 1Y 2%, V-40
subwoofer amp, V-48, V-50
vacuum tube amplifier, VI-87
audio signal amplifiers, 11-41-47, IY-
34-43, V H2-59
hooster, V-58
cotupressar, audio, V-57
audio signal amplifiers, constant-
volume, ¥V-b5
distribution amplifier, V-59
dual preamp, V-h8
headphone amplifier, V-53
headphune amplifier, JEET, V-57
line driver, V-54
mini-arnp, V-5
phonograph, magnetic pickup, V-58
Lunable-filter design, V-56
voluroe limiter, V-5
audio-frequency generator, V-416-417
audio-fregqnency meter, V-305, V-320
audio to-1THF preamp, V-24
audiofvideo switcher eircult, IV-540-
541
auto-aclvance projector, [-444
autodrun soind effect, 11-591
auto-Tade cirenit, T-42
auto-Masher, 1-209
auto-zeroing scale bridge circuits, I11-

aulornatic gain control (AGC), I1-17,
Vi1l
AGC systern for GA3028 IF amp, [V-
458
audio prearap, VI-2
IF network AGC, VI-3
low-noise 3-MHs AGC, VI-2
-rf amplilicr, wideband adjiustable,
TI-545
squelch control, 1-33
wide-band amplifier, TM-15
aulomatic lovel contral LATC), V-60-
62, VI-1
AGC sysLem for audio signals, V-62
basic design, V-62, VI-3
digital design, ¥-61
autemotive circuiis, 11-48-63, 1TT-40-
52, [V-43-67, V-63-77, VI-84-104
accegsory-power controller, V-70)
alarma (see also alarms/security
cireuits), V-1
autematic-arming, [V-50
automatic turn off, IV-53
(GMOS design, low-current, 1V-56
decoy, VI-13
horn as londspeaker, JV-54
single-IC design, [V-65
air conditioner smart cluteh, 11-44
alternator/battery monitor, 111-63,
V-88, VI-9T
alternator regulator, V-76
AM radic to shortwave converter,
TV-500
amplifier, hooster for car sterco, V-
7é
analog expanded-scale meter, [V-46
andio-amplifier, high-power, IV-66,
VI-101
auclio ampilifier inverter, VI-284
audio system power supply, VI-103
back-up beaper, T-19, IV-51, IV-56

bar-graph voltmeter, [1 H4
baltery chargersimonitors (see also
ballery-reluted cireuits)
charger, ni-cad, 1-115
condition checker, [-108
current. analyzer, T 104
eloclric vehicle battery saver,
111-67
isolator circuit, VI-104
monitor, 106, 1-222, TII-60-67
supply circuit, = 15- and 5-V,
1v-391
ballery cranking-amps tester, V-84
ballery/alternator monitor, V-88
brake and turn indicator, V-74
brake lights, V-85
delayed extra, -44
fashing, V-69, VI-12
flashing third, NI-51
nighl-safety light for parked car,
1V-61
third brake light, TV-60
burglar alarms, 1-3, 1-7, I-10, II-2,
-4, W-7, TV-53
cassette recorder power eircuit, IV-
548
cigarette lighter 9-V adapter, VI-97
courtesy lights
delay switch, TI1-42
light extender, 11-50
de power adapter, V-70
digi-tach, 1161
directional signals monitor, [I[-48
door ajar moniter, I-10
clectric vehicles, battery saver, II-
87
clectrical reonitor, VI-96
clectrical tester, TV-45
eleclronic circuits, TV-63-67
engine-block hearer reminder, V-74
exhausl emissions analyzer, I1-51
fan thermostatic switch, V-65
FM radio diversity antenna, VI-04-
65
fog light controller with delay, TV-30
fuel gauge, digital readont, TV-10
fuse monitor, V-77
garage slop light, 11-63
generator regulalor, V-76
pglow-plug driver, 11-52
headlights, [V-57-62
alarm, [II-52, V-77
automatic-off conlroller, 1V-61,
V-T6
delay circuit, I-107, 11-59, 111-49
dimmer, II-67, [I-63
flasher, V-73
monitor, VI-104
on-lights reminder, V-74, V-77
switching circuit, V-75
headlight/spotlight control, ¥V-67
high-speed warning device, [-101
ice formation alarm, II-68
ignition eircuit, V-64
capacitor discharge, VI-102-103
cut-off, IV-63
electronie ignition, IV-66
suhstitute ignition, I1I-41
timing light, 11-60
rnmohilizer, T-50
kill-switch for battery, time-
delayed, V-71-72
light circuits, TV-57-62
lights-on warning, 11-55, 111-42, [V-
A8, IV-A0, TV-62
locator; automobile locator, II-43
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anlomatic level control (ALC),

continued

motereycle alarm, VI-13
burglar alarm, VI-15
flashing brake light, VI-12
headlight menitor, VI-104
horn alarm, VI-14, VI-15
tune-up aid, VI-3h%
turn-gignal system, VI-98

night-safety light. for parked car, Iv-
2]

oil pressure gange, digital readoul,
IV-44, IV-47
PTC thermistor automaotive
temperature indicator, 11-66
power supply, VI-483, VI-513
radic receiver, 11-525
radic WWV converter, ¥-119
read-head pre-amplilier, 111-44
road ice alarm, 1157
security system, -5, [V-49-56, VI-0,
VI-11
spotlight/headlight control, V-67
stethoscope for automobiles, VI-95
tachometers, 1-94, 1-100, 1-102, II-
175, =335, TH-340,
111-347, V-65, VI-98
analog readout, IV-280
calibrated, TT-598
closed Inop feedback control,
11-390
digital readout, 11-61, 111-45,
IV-268-269, TV-278
dwell metertachormeter, 111-45
feedback control, 11-378, -390
frequency counter, 1410
low-frequency, T11-596
mirimum-comnponent design,
1405
motor speed controllers, [1-378,
1I-38%
optical pick-up, 111347
set point, 111-47
temperature gauge
digital readont, Tv-48
PTC thermistor, 11-56
test light, high-7, V1 104
thermostatic switch fur auto fans,
V-G8
turn signals, V-65
alarm, VI-100
motorcycle, VI-08
audible reminder, V-74
monitor, TTT-48
sequential flasher for, {-109, III-1
smart., V-66-67, V1-99
reminder, V.73
vacum gange, digitul readout, IvV-
45
voltage gaige, 1V-47
voltage regilator, 11-48, [V-87
voltmeter, bargraph, 1-99
water temperature gauge, 1V-44
windshield wiper circuils, 1-105, II-
55, 11-62
contrel cireuit, 1-103, 1-105, [1-62
delay cireuit, 11-55, 1V-64
hesitation control unit, 1-105
intermittent, dynaric braking,
I-49
interval controller, IV-67
slow-aweep control, 11-538
windshield washer [luid watcher, I-
107
WWYV converter for radio, V-112
averaging circuil, V1-324
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B-ficld measurer, [V-272
baby moniter, V-370-371
baby-alert transmitter/receiver, V-85-
06
back-biased GaAs LED light sensor,
11-321
back-EMF PM motor speed control,
i-379
backup-light. beeper, car, [V-51, IV-56
bagpipe sound eftect, 1V-521
balance indicator, audio amps, [V-215
balance meler, stereo, V-583
balancer, stereo, 1-619
balance amplifiers, [11-46
loudness control in, [1-395
balance indicator, bridge circuit, 11-82
balur, V-34
band reject filter, active, 11-401
bandpass filter {see also filter
circuits), [1-222, V-180, V-181, VI-
220
0.1 to 10 He, 1-296
160 Hz, I-296
active, IT-221, 1 223, 111-190, VI-210
1 kHz, [-284
20 kH:, 1297
60 13 gain, [-284
variable bandwidth, 1-286
amplifier, VI-54
biguad, I-285, TIT-188, ¥-160
Chebyshev fourth-order, 111-191
high-@3, [ 287, v-179
MFE, mullichannmel tone decoder, I-
otata]
multiple feedback, [-285, 1-297, 11

notch, [[-223
one op-amp design, VI-222
Sallen-Key, 300 1z, 1291
second-order biguad, III-188
speech-range filter, V-185
state variable, [-290
lunable, [V-171
two op-amp design, VI-216
variable bandpass, V- 184
variable-frequency, V-186
handswitching for receiver, VI-608
bang-bang power controllers, IV-389
bar-code scanner, 111-363
bar-cxpanded scale meter, IT-186
bar graphs
ac signal indicator, 11-187
voltmeters, 11-54, [1-99
harricade Masher, 1-299
harometer, 1V-273, VI-338
bass tone control in stereo amplifier,
V-h84
bass faner, 11-362
2V, 111
200 mA-hour, 12V Ni-Cad, I-114
automatic shutoff for, I-113
battery-operated cquipment {see
nfsn hattery-related circuits)
ac power control switch, [V-387
automatic shuloff, [I[-61
hipolar power supply, 11475
black light, v-281
buffer amplifier for slandard cell, I-
351
calenlators/radios/cassette plavers,
power pack, 1-509
cassatte deck power circuit, car, IV-
54K
fence charger, [1-202

flasher, high-powered, IT-229

lantern cirenit, I-380

light, capacitance operated, 1-1:31

On indicator, TV-217

undervoltage indicator for, 1-123

warning light, IT-320

battery-related circuits (see also

battery-operated aquipment), V-
82-80

12-V battery statns indicator, VI-
120

AA cells, +5 V/+3.6 V power supply,
V-452
alarm, VI-110-111
automotive battery isolalor, VI-104
hattery-life extenders, [V-72, V-87
-V, M-62
disconnect swiltch, IV-75
electric vehicles, 167
hurler, battery butler, VI-116-117
capacity tester, L[1-66
car hattery/alternator monitor, V-88
chargers, 1-113, 11-64, 11-69, 11I-53-
59, IV-BB-72, V-T8-81,
VI-105-113, VI-118
12-¥ charger, IV-70
constant voltage, current limited,
I-115
controller for charger, VI-1067
current. limiter [or charger, VI-108
intelligent circuil, V-81
lead-acid trickte charger, VI-112
lithinm charger, VI-108, VI-109,
VI-112
maobile charger, +12 Vde, IV-T1
ni-cad, 1-112, 1-1185, [1I-57,
VI-109, V1111, VI-113
photoflash capacitor, VI-466
i type, V-79
smart. charger circuil, VI-106
solar-powered, V-81
temperature sensing charger,
W-77
frickle charger, lead-acid, V-79
checkers (see batlery monitors,
helow)
condition checker, 1-108, 1.121
control for 12V, [[112
canverter, de-to-de, [V-119
cranking-amp test circuil, V-84
current limited 8V, 1-118, IV-70
current manitor, 0-2 A batteries, V-
87
disconnect switch, life-cxtender,
W75
dynamic constant currenl, test,
-5
fixed power supply, 12-VDO/120-
VAC, TlI-464
gel cell, T1-66
high-voltage gencrator, 111-482
indicators {see batlery monitors,
betow)
internal resistance tester, [V-74
kill-switch, time-delayed, V-71-72
lead/acid, 111-55
level indicator, 11-124
lithium, T1-87
hackup battery replacement,
VI-120
charge indicator, 1[1-78
low-battery detection/warning, I-
124, T1-77, 1I1-56, 111-59, 111-63, [I-
6, TV-58, [V-80, VI-118
low-cost trickle for 12V storage, I-
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onitors, 1-108, 1-222, [1-74-79, [11-
BO-H7, [V-T3-80, V-82-83, VI-T110-
111, VI-114-120

ni-cad bulteries, 1-118

analyzer for, HE-64
charger, 1-112, 1-1186, 111-57,
VI-109, Vi-111, VI-113
12 v, 200 mA per hour, 1 114
currenl and voltage limiting,
1-114
lasl-acting, [-118
portable, IV-69
temperalure-sensing, [V-77
thermally controlled, 11-68
packs, aulemolive charger for,
1-116
portable, [I1-47, IV-69
protecticn circuit, 111-62
simpli-cad, [-112
temperature-scnsing charger,
.77
test circuit, IV-79
thermally controlled, 11-68
zappers, [-6, 1[-66, [1-68

power supply and, 14V, 11-73,
111-42

probe for batlery charger, VI-118

proteclion cireuil, ni-cads, 111-62

PUT, I11-54

rechargeable LED fashlight, VI-107

regulator, [-117

relay fuse, V-88

reverse polarily prolection, ¥I-320

saver circuil, V-87

sensor, quick deaclivaling, 111-61

simpli-cad, I-112

solar cell, II-71

splitter, [11-66

status indicator1I-77

step-up swilching regulator, 6-V, [1-
8

supply-voltage monilor, V-85
test circuits, IV-T8, V-B3, V-86
LED bargraph, V-89
ni-cad, IV-79
thermally controlled ni-cad, H-68
threshold indieator, [-124
TJT, II-56
undervollage indicalor, [-123, VI-
117
universal ballery, {11-56, HI-58
versatile battery, [I-72
voltage indicalors/oniters, 11-79,
IV-80, V-86
automotive balleries, IV-47
detector relay, II-76
HTS, [-1122
regulator, IV-77
solid-state design, [-120
watchdog circuil, V-85
wind powered, II-70
Zapper, simple ni-cad, I-116
Baxandall tone-control audio amp,
TvV-548
BCD decoder/driver, mulliplexed, V1-
189
BCD rolary swilch, digital, V-160
BCD-to-analog converter, 1-160
BCD-to-parallel converler, mulliplex,
I-169
beat-frequency oscillalor, VI-452
beacon transmiller, HI-683
beep transformer, II-655, [[1-566
beepers, [-19, [I[-49, VI-14:3
bells, electronic (see also alarms;
annueiators), [-636, [1-33

hench top power supply, [1-472
birycle speedometer, IV-271, [V-282
hilateral cnrrent source, MT-469
binary counter, 11-135
biormedical instrimentation
differential amplifier, 1M1-282
bipolar de-de converter with no
inductor, 1I-132
bipolar power supply, T-475
bipolar veltage reference sonrce, TIT-
774
biguad audio filter, TTI-185
second-order bandpass, ITT-188
RC active bandpass, T-285
bird-chirp sound effect, 1588, TT-577
bird [eeder monitor, V-371
bistable multivibrators, 1-133, 11-465,
VI-228-230, VI-418
inverter, HI-108
debouncer, IV-108
[lasher, 1-299, 11-234
Larup driver, 1V-160
pushbutton trigger, V-388
RS (lip-Top, 1-395
SCR, 11-3687
SR lip-flogp, 1V-651
Louch-triggered, I- 133
Lrigger Mip-fMop, VI-229
Lwi-arp Mip-op, VI-230
bil grabber, computers, 1V-105
black light, battery-operated, V-281
blender-motor control circuit, ¥V-379
blinkers (see flashers and Binkers)
blown-luse alarm, 1-10
boiler controd, [-638
bongos, clectronic, 11-587
booslers
12 ns, 11-47
ac ine volltage boost, V-349
audio, 11-456, 111-35, V-58
booster/buffer [or relerence
currend, 1¥-425
clectronie, high-speed, 11-96
forward-current, 1I1-17
LED, 1-307
power beoster, ap amp design, V-
158
rl amp, broadeast band boost, TV-
487
shortwave FET, 1-661
bootstrap circuit, ¥V-356
source [ollower, ¥-20
cable, 1134
brake lights (see automative clireuits)
brake, PWM speed control/energy
recovering, HI-380
breakers
12 ns, 11-97
high-speed electronic, 11196
breaker power dwell meter, 1102
breakoul box
amateur radio, V1-26-27
buffer, 1-120,
breath alert alcohaol tester, TI-359
breath menitor, 111-350
briddge balance indicator, T-82
bridye circuits, 1-552, 11-80-85, TTI-68-
71, IV-81-83, VI.121.123
ac, 11-81
ac servo anptifier with, 1387
accurate nullfvariable gain cireuit,
111-69
air-llow-sensing thermistor, TV-82
amplilier, 16-watt, VI-85, VI-88, VI-
122, VI-123
aulo-zeroing scale, H1-69

balance indicator, 11-82

bridge transducer amplifier, II-71

crystal-controlled oscillator, IV-127

differential amplifier, two op-amp,
1183

inductance bridge, IV-83

linearizing function eircuit, VI-321

load driver, audio circuits, III-35

low-power common source
amplifier, 11-84

one-power supply design, [V-83

QR SWR, 111-336

rectifter, fixed power supply, [V-398

remate sensor loop transmitter, 11I-
70

rf bridge, V-5{0-MHz, V-303

strain gauge signal conditioner, TT-
a5, TM-71

transducer, amplifier for, 11-§4

Wheatstone bridge, VI-123

Wien-bridge (see Wien-bridge)

hrightness controls, M1-308, T-316

contrast meter, 1-472, 11-447
LED, 1-250
low-loss, 1-377

broadband communications (see

radionif cirewits)

buck converter, SV/0.54, 1-194
bhuck/Maost, converter, 111-113
bucking regulators

add 12-V output to 5-V, V-472
high-voltage, [T[-481
huffer amplifiers, V-91
10x, 1-128
100, 1-128
ac, single supply, I-126, VI-127
hattery powered, standard cell, TI-
Al
MOSFET design, V-4
sine wave outpit, T-1240
VFO design, V-52
butfers, TV-83-00, V-a0-23, VI-124-
128
amplifiers (see uffer amplifiers)
ar., single-supply, high-speed, I-127-
128
ADC buffers, I-127, VI- 120, VI-126
AfD, 6-hit, high-speed, 1-127
AM converter buffer, VI-128 |
analog neninverting switched
buffer, VI-127
bidirectional design, VI-128
booster/buffer for reference
current, IV-425
rapacitance buffers
low-input, 111-498
stabilized low-input, T1-502
data/clock line serial bus for PCs, V-
110
hex-buffer crystal oscillator, V-136
high-current, V-92
inpartZoutpat, for analog
nmultiplexers, 111-11
inverting, [[-209, IV-90
microphone buffer amplifier, high-
Z,VI-126
oscillator buffers, [V-89
piezoelectric, VI-AT0
precision-increasing design, IV-89
rail-tn-rail single-supply buffer, V-
93
rf amp, buffer amp with modulator,
V400
stable, high-impedance, [-128
1hity gain, stable, good speead, high-
input impedance, TT-6
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buffer amplitiers, continued
VEC buffer amplifier, V-92
video buffer, III-712, V-&3
voltage follower, VI-127
wideband buffer, [-127, VI-126
buffered breakout box, IT-12(
bug detecter, II-365, V-1
bug tracer, [I1-358
bull horn, 1-453,TV-31
burglar alarms (see alarms;
anrucialors, sirens)
burst generators (see also function
gencralors; sound generators;
waveform generators}, II-86-90,
1II-72-74
mulli-, square waveform, II-88
rf, portable, [11-73
single timer [C square wave, TI-3%
single tone, [1-87
strobe tone, [1-50
Lane, 11-90, 111-74
bursi. power control, 111-362
bus interface, eight bit pP, II-114
Butler oscillalor, V1-452
aperiodic, [-196
comrnon base, 1-191
crystal, F182
emitter lollower, 11-190-191, 11-194
Rutterworth filler, VI-220
{ourth-order, 1-kHz, VI-222
lourth order high-pass, I-280, V-178
fourth order low-pass, V-180
order low-pass, V-181
buzzers (see annuciators)

C

cable
bootstrapping, 1-34
coax cable driver, VI-201
driver, VI-678

terminator, positive feedbick, VI-388

test eireuit, I11-539, V=289
tester, audiofviden cable, VI-144
tracers, VI-65%
twisted-pair viden driver/receiver
circuit, VI-682
two-input, viden MITX cable driver,
VI-197
video cable driver, VI-200
calibrated circnit, DVYM auto, 1-714
calibrators
analog circuits, VI-3566
crystal, 100 kHz, 1-185
electrolytic-capacitor reforming, IV-
278
ESR measurer, [V-479
ascilloscope, [1-4:33, 11-436
portable, 1-644
soare wave, 5V, [-423
standard for calibration, 1-406
ractio calibralor, V-298
tester, IV-265
wave shaping, high-slew rates, IV-
650
cameras (se¢ photography-related
circuits; television and video)
canary sound simulator, V-557
canceller, central image, 111-358
vapacitance buffors
low-input, [11-498
stubilized low-input, I-502
capacitance controller, digital, ¥-159
capacitunce melers, -400, [-91-94,
HI-75-77, VI-340
AN, 3.5 digit, [II-76
capacitance=to-voltage, 11-92
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digital, [1-94
capacilance multiplier, I-416, I-200,
V-205, V-347
capacitance loster, one-1C design, V-
S06, VI-358
capacilanee-Lo-pulse width
converler, 1H-126
capacitance-lo-vollage meter, 11-82
capacitor discharge
high-voltuge generalor, 111-485
ignition system, 11-103
capacitors
hysteresis compensation, V-363
progranumable, Vi-362
capacity tester, ballery, HI-66
car porl, automalic light controller
for, 11308
cars {see aulomolive circuits)
carrier-currenl circuits (see also
raddjo/rl circuils), MI-78-82, IV-91-
93, V9406
sceiver, [11-81
audio transmitler, H-7%
haby alert recciverdiransmitier, V-
9h, V 06
dati receiver, 1V-03
ransmitter, 1V-92
ceiver, U1-H0
intercom, 1-146
power line modernn, [11-82
receivers, 1-141, [-143
1C, 1146
single transistor, 1-145
relay, | 575, IV-461
remnte control, 1-148
transmitters, -144
1, 1-145
anfofl 200 kliz line, I-142
cascaded ampiifior, I11-13
etle bias oscillalor, 11-426
casselle interface, telephone, HI-618
cenligrade thermometer, 1-655, I11-
548, 11-662
cenlral image canceller, HI-358
charge pool power supply, 111-469
charge punps
posillve inpal/megative output, 1-
418, Ul-360
regulated for fixed power supply,
V=346
chargers (see battery-related circuits,
chargers)
chase eircuit, [-326, [11-197
Chebyshev filters (see also filter
circuits)
bandpass, fourth-order, IIT-191
fifth order multiple feedback low-
pass, [[-219
high-pass, fourth-order, 11-141
chime circuit, low-cost, 11-33
chopper circuits
amplifier, II-7, III-12, [-350
de output, V-349
JFET, V-352
checkers {seg measnrement/test
circuits)
chroma demodulator with RGH
matrix, III-716
chug-chug sound generator, 111-376
circuit breakars (soe also protection
cirenits)
12 ns, 1147
ac, [I-H12
high-speed electronic, 11-968
trip cireuit, TV-423
cirenit protaction (see prolection
cireuits)

clamp on-current probe
compensator, 1-501
clarvp limiling amplifiers, active, III-
15
clamping circuits
virdeo signal, 11-726
virien summing awplifier and, 111-
T
Clapp nacillator, VI-468
class-T} power amplilier, 11463
clippers, 11-3494, 1V-f48
audio-powered noise, [1-396
andio-clipperfiimiter, [V-355
noise clipper, adjustable, VI-423
zener design, last, syoumelrical, V-
329
clock cireuirs, 1-100-102, I1-83-85,
V-07-89, VI-149-131
lock pulse generater, 11-102
adjustable T°TL, 614
binary clock, V.98-99
buffer sexial hus, V-110
comparator, [ 166
crystal nseillator-micropower, 1V-
122
digital, with alarm, [11-84
gas discharge displays, [-12-hour,
[-253
low-frequency clock, ¥1-131
oscillator/clock generator, [H-85
phase lock, 20-MHz to Nuldus, 111-
106
run-down clock for games, 1V-205
sensor touch switch/clock, 1V-591
get, time windows within clock, V1-
130
single op amp, 171-85
soree, clock source, 1738
stepper motors, V-573
three-phase from reference, 11101
TTL, wide- frequency, 111-86
Z80 computer, 1-121
clock generators
oscillator, [-615
precision, 1-189:3
milse generalor, 60 He, 11-102
clock radio, [-542, [-543
CMOS circits
H55 astable true rail-to-rail square
wave generalor, U-596
9 bit, 111-167
coupler, oplical, 111-414
crystal oscillator, [11-134
dala acqudsition system, II-117
dirarmer, V-270
Masher, HI-185
inverler, linear amplifier from, 11-11
line reeciver, ¥-497
mixer, 1-67
multivibrators, V-385
aplical coupler, 111414
oscillator, I-187, I-615, I-199, TTT-
29, H1-430,.V-420
piczocleetric driver, V-440
programmable precision timer, 111-
B2
sharl-pulse generator, I11-H23
touch switch, 1-137
universal logic probe, IT-4599
variable-frequency ascillator
(VFQ), V-418
coaxial cable
drivers, coaxial cable, T-266, 1-560
five-transistor pitse hooster, 11-191
test cirenit, V-299
Cockeroft-Walton cascaded volluge
doubler, TV-635




eode-practice oscillators, I-16, I-20, I-
22, 11-428-431, IV-373, IV-375, V-
376, V-100-103, VI-404-409

kever, “bug” type, V-102
Morse code practice, V-103
opteisolator design, V-101
QRP sidetone generator, V-102
single-transistor design, V-103
VFO design, V-103

coil drivers, current-limiting, II[-173

coin flipper circuit, 111-244

coin toss game, VI-260

color amplifier, video, 111-724

cojor-bar generator, 1V-G14

color organ, 11-683, [[-584, V-104-105,
VI-193

color video amplifier, I-34

colorimeter, VI-306-307

Colpitts crystal oscillators, I-194, I-
572, 11-147, V-411, VI-160, VI-458

1-te-20 MHz, IV-123
frequency checker, [V-301
harmonic, I-185-150
two-frequency, [V-127

comb filter, VI-218

combination locks, electronic, II-196
three-dial, II-195

comrnutater, four-channel, 11-364

companders (see
compressor/expander circuits)

comparators, 1-157, [1-103-112, I11-86-
a0

demonstration circuit, II-10%
dinde feedback, I-150
display and, 11-105
dnuble-ended limit, H- 105, I-156
dual limit, I-151
four-channel, 111-90
frequency, 11-109, I1-110, VI-3563
fracpiency-detecting, 1TT-88
high-impedance, T-157
high input impedance window
comparater, 11-108
high-low level comparator with ane
op amp, IT-108
hysteresis, [-167
inverting, T-1h4
noninverting, 1-163
inverting, [-154
jitter suppression, V-342
latch and, 11-88
LED [requency, [1-110
lirnit, 1-156, 11-104
low-power, less Lhan 10 v
hysleresis, 11-104
microvalt
dual lirnit, 111-89
hysleresis, 111-88
monostable vsing, 11-268
oppoesite polarily inpul vollage, I-
155

oscillator, tunable signal, I-69
power supply overvoltage, glilches
detection with, II-107
precision
balanced input/variable offsel,
111-84
photodiode, I-360, 1-384
time out, I-163
TTL-compatible Schimitt. trigger, 11-
111
three-input and gate, op amp
design, [V-363
variable hysteresis, [-149
voltage comparator, [V-650
voltage monitor and, II-104
window, [-152, [-154, 11-106. 111-87,

II-90, TH-778-781, IV-656-G568,
VI-181
COImpass
digital design, IV-147
Hall-effect, 258
talking Hall-cffecl compass, V-221
compensalor, clamp-on-currenl
probe, L-501
composile amaplifier, 11-8, 111-13
compoesite-video signal text adder,
HI-716
compressorfexpander circuits, 11-91-
95, IV-94-97
amplificr/cormpressor, low-
distortion, IV-24
audio, 11-44, V-57
audio compressor/audio-band
splitter, [V-05
clock circuit, 1-156
guitar, sound-effect circuit, IV-519
hi-fi, 1I-12, I1-13
de-emphasis, HI-95
pre-emphasis, 111-93
low-voltage, II-92
protector circuit, [V-351
speech, II-2
unjversal design, IV-06-97
variable slope, [1I-04
computalarm, [-2
computer circuits (see also
interfaces), 1I-113-122, II[-96-
108, V-106-110, Vi-132-141
ADC, eight-channel, for PC clones,
V-29-30
analog signal attenuator, I1I-101
analog-to-digital converter for PC,
VI-60
alarm, I-2
ASCII triplex LCD, 8048/IM80{48,
I-116
L:it, grabher, IV-105
buffered breakout hox, 11-120
Luffer serial-bus for data/clock
lines, V-110
bus interface, 8-hit uP, [I-114
clock phase lock, 20-MHz-to-
NuBus, 1I-105
(MOS data acquisition systern, II-
nr
cemtrast and backlight controd,
high-efficiency, VI-191
CPU interface, one-shat, TV-239
data acquisition cireuit, VI-378
data separator for floppy disks, T1-
122
deglitcher, 1¥-109
display, cight-digit, 11-108
dual 8051s execule inlock-step
circuil, [V-99
DWVM adaprer [or PC, V-310
EEPROM programiuning doubler
circuil, VI-138
ELEPROM pulse generator, Y-
powered, 111-99
cight-channel mux/demux system,
1-1156
cighti-cligil microprocessor dispiay,
HI-106
crror checker, master/slave device,
V1-389
flash memory programming supply,
+12 voll, VI-138
flip-flop inverier, spare, 111-103
high-specd dala acquisition sysioem,
[I-113
interface, 680x, 650x, BORY familics,
111-98

interval timer, progranunizble, 11-

kevboard matrix interlace, [V-240
laplop compuler power supply, V-

LCD, CCFL supply with variable
contrast, V1-610
line protectors, 3 pp 14, TV-101
logic-level translators, TV-242
logic line monitor, IT-108
long delay line, logic signals, TI-107
menory/protector power supply
monitor, 1V-425
memory saving power supply, [7-486
microcomputer-to-triac interface,
microprocessor sclected pulse
widlh control, [1-116
_madem protector circuit, ¥-479
mademviax protector [or Lwo
computers, V-482
multiple inputs detector, 11-102
one-of-cighl channel transmission
systerm, W-100
oscilloscope digital levels, IV-108
password prolection eircuit, ¥-104,
V1-145
power line moder for cornputer
conlrol, ¥1-474
power saver for moenitors, VI-13%
power supply for notebook
compuler, lriple-outpul, ¥1-512
power supply watchdog, 11-494
pulse width conirol, 11-116
printer ¢rror alarm, [V-106
printer port, VI-134-133
printer sentry, V-107-108
reset protection, childproof, IV-107
RGB blue box, I{i-99
RS-232, computer-powered, VI-133-
139
RS-232 dataselector, automatic, I1I-
97

RS-232C line-driven CMOS circuits,
1V-104
RS5-232-t0-CMOS line receiver, III-
102
RS-232C LED circuit, 11I-103
RS-422 to R3-232 converter, VI-}33
shori-cireuit. sensor, remote data
lines. I¥-102
signal attenuator, analog, I[1-101
sleep-mode sound-operated
cirenits, V-H47
sucket debugger, coprocesser, I
1n4
speech synthesizer for, T1-732
stalled: output detector, IV-109
supervisory circnit, VI-136
switch debouncer, IV-105
auto-repeating, IV-106
teleprinter loop supply, VI-497
triac array driver, 1-410
voltage regulator for new
microprocessors, VI-566
Vpp generator for RPROMs, [I-114
wireless RTS keyer with data, VI-
136
XOR gates, TV-107
up/down counter, H1-105
£80 bus monitur/debugger, TV-103
£80 elock, 11121
contact switch, 1-136
conlinuity testers, 1-65(, 1-651, 1T
533, 11-535, L1345, 111-538-540,
IV-287, IV-280, IV-296, VI-142-
145
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buffer amplifiers, continued
adjustable continuity tester, VI-144
audible, 11-536, V-317, VI-145
audio/viden cable tester, V1-144
buzz box, I-651
cable tester, [I[-539
latching design, [V-295
low-resistance circuits, V-319
chmmeter, linear, ITT-540
PCB, I1-342, I1-635
ratiometric, [-550
RC decade box, V-204-205
resistance-ratio detector, [1-342
short-circuit heeper, V1143
single chip checker, T1-534
visual, V-293
contrast meters, 1447
automatic, 1-472
brightness controls, 1250, 7377, 11i-
control circuits (see fuid and
moisture; light-controlled
cireuits; motar control circuits;
speed controllers; teruperature-
related circuits; tone conlrals)
cantroller circuit, IV-142
ecnversion and converters, [-503, 11-
123-132, TI-106-122, 1¥-110-120,
V-116-128, VI-146-165
3-to-H V regulated output, 1-739
d-to-18 MHz, 111-114
4-10-20 mA current loop, IV-111
HSV-to-isolated BV al 20 MA, [11-474
HV-to-0.54 buck, 1-494
B-to-5-V converter, IV-119
12-t0-9V, 75, or 6 V, I-508
12-to-16 ¥, H1-747
28-to-b Vde converler, V-127
50+ ¥ [eed forward switch mode, I-
495
50+ V push-pull switched mode, [-
494

100 Milz, [[-130
100 V-10-10.25 A switch mode, I-
501
225-W 15-V oulput converter, VI-
148-144%
801-t0-1000 MHz scanner
converter, V-122
ac-to-de converters, I-1656
lixed pewer supplies, [V-395
[ull-wave, IV-120
high-impedance precision
reclifier, [-164
amaleur TV downconverter, 420 to
450 MHz, VI-44-45
amateur TV downconverter, 902 to
928 MHz, VI-40-41
analog-to-digital (see analog-to-
digital conversion}
ATV downconverter, V-125, V-126
ATV rf receiver/converter, [V-420)
BCD-to-analog, I-160
BCD-to-parallel, muitiplexed, 1-169
buck/boost, III-113
calculator-to-stopwateh, [-1563
capacitance-io-pulse width, II-126
crystal-controlled, cne-chip, V-117
current-to-frequency, IV-113
wide-range, [-164
current-to-voltage, I-162, 1-165, V-
127, VI-154, VI-155
grounded hias and sensor, 1-128
rhotodiode, 11-128
de automobile power adapter, V-70
de-to-de, IV-118, V-119, V-128, VI-
164-167
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1-to-5 V, IV-119
3-t0-5 V battery, IV-119
3-t0-26 V, III-744, TV-118
bipolar, no inductor, 11-132
fixed 3- to 15-V supply, IV-400
isolated +15V, III-115
push-pull, 400 V/60 W, 1210
regulating, [-210, I-211, 11-125,
I-121
step-up/step-down, [II-118
defac inverter, V-G69
de/de converter, V-66¢
differential voltage-to-current
converter, VI-153
digital-to-analog (see digital-to-
analog conversion)
direct-conversion 7-MHz receiver,
VI-153
driven flyback converter, VI-1560
fixed power supply, ITT-470
flyback, I-211
self oscillating, I-170, T-128,
III-748
voltage, high-efficiency, TTT-744
frequency, I-169, V-123
frequency-to-voltage (see
frequency-to-voltage conversion)
HF receive converter, VI-147
high-to-low-impedance, T-41
intermittent converter, power
saver, IV-112
IR-pulse-ta-andio converter, V-224
light intensity-to-frequency, 1-167
line-voltage-to-multimeter adapter,
V-312
logarithmic
fast-action, 1-169
temperature-corupensated, V-127
low-frequency, [11-111, ¥1-153
ohms-to-volts, [-168
oscilloscope, 1-471
output-to-current converler, VI-165
NTSG-to-RGB converter, VI-B77
perind-to-voltage, 1V-115
photadiode tog converler/
transmitter, VI-312
pico-ampere, 70 V with gain, 1-170
PIN photodiode-to-Irequency, 10-
120
polar-to-rectangular converler/
pattern generator, V-28%
polarity, [-166
positive-to-negative, [-112, [1I-113
power supplies, inductorless, V-4568
pulse height-lo-width, [I[-119
pulse train-to-sinusoid, [II-122
pulse width-tu-voltage, 11I-117
radio beacon converter, IV-495
rectangle-lo-triangle waveform, V-
116-117
regulated 15-V, - 6-V driven, [11-745
resistuncc—tovvcjtage, 1-161-162
el converters, IV-494-501
ATV receiver/eonverter, 420 MHz,
low-nwisc, IV-456, IV-407
radic beacon converter, IV-495
receiver frequency-converter
slage, 1V-409
SW converier for AM car radio,
IV-500
two-neler, [V-498
up-vonwverler, TVRO subcarrier
reception, IV-501
VLI converter, IV-497
WWV-10-SW converter, IV-459
r¢eciving converter, 220 MHz,
V500

RGB-composite video signals, [1I-

RMS-lo-de, I-167, [I-129
50-MHz thermal, III-117
RGB-1o-NTS(, IV-611
sawtooth wave converter, [V-114
scanner converter, V-800-10-1000
MHz, V-122
SCR converter, VI-151
shortwave, 111-114, V-118
simple L7, 1-548
sine-wave converter, VI-150
sine-lo-square wave, I-170, [V-120,
V-124, V-125, V-539, V-570
syuare-lo-sine wave, I1I-118
square-Lo-iriangle wave, TTL, 11-123
step-down converter, 5-V 5-A, VI-
151
syne-Lo-asyne, VI-162
Lemperature-to-digital, V-123, VI-
646
Lemperature-to-frequency, 1-168, V-
121, VI-639
Ltermperature-to-time, I[1I-632-633
transverter, V-2-to-6 meter, V-124
triangle-to-sine wave, [[-127
TTL-o-MGS logic, [1-125, I- 170
lwo-wire to four-wire audio, II-14
unipolar-to-dual voltage supply, IT1-
743
video converters
a/d and VVa, IV-610-611
RGB-to-NTSC, IV-611
VLF converters, 1-547, V-121
rf converter, IV-497
voltage (see voltage converters)
voltage multipliers, V-668-669
WWV converter, V-119, VI-147
WWV-to-8W rf converter, TV-193
cool-down circuit, V-354, V-357
coprocessor sccket debugger, TM-104
countdown timer, II-680
counters (see also dividers), 11-133-
139, III-123-130, V-129-133
analog circuit, T1-137
attendance, [I-138
binary, 1I-135
divide-by-N
1+ GHz, IV-155
1.5+ divide-ty-n, IV-156
CMOS programmable, 1-257
7490-divided-by-n, TV-154
divide-by-odd number, TV-153
event counter, VI-369
frequency counters, VI-360
2 MHz, V-130-131
10 MHz, V-132-143
preamp, V-24
frequency dividers, 1-268, [1-251,
11-254, TII-213-218, 111-340,
I11-768
1.2 GHz, 11129
10-MHz, 11-126
clock input, [V-151
decade, 1-259
divide-by-1.6, T1-218
low-cost, TIT-124
low-frequency, 11-2563
preamp, 11-128
programrnable, [V-152-163
stairease generator and, 730
tachometer and, [-310
fringe counter, VI-300
Geiger, [-536-537, V-217-219
microfarad counler, IV-275
rinimurmvinaximum selector, four-
nput, V-832



odd-number divider and, U217
preatnplitier, oscilloscope, 111-438
precision frequency; 1-253
programmable, low-power wide-
range, 111-126
ring counters
20 kHz, T-135
incandescent lamyy, 1-301
Tow-cast, [-301
low-power pulse civenit, TV-437
SCR, TM-195
variable timing, 11-134
time base, function generators, 1
Hz, IV-201
universal
10-MHe, [-265, 11-139
40-Mlz, 11127
upfdown counters
B-digit, I1-134
extreme courd freezer, 1257
XOR gate, 11-105
coupler circuits
lincar couplers
dc analog, 11-413
analog, 11-413
de, 11411
optocoupler, instrumentalion, -
417
aplical couplers/optocouplers, V-

CMOS design, 111-414
interface cirenits, V-406-407
lincar, instrumenlation, II-417
stuble, 11-408
TTL dosign, [-416
photon, 11-412
RF line sampler/coupler, VI-3(3
transmitter oscilloscope for CB-
signals, [-473
courtesy lights (see automotive
circuits)
craps game, VI-245
CRO doubler, 1iI-439
cross fader, 1I-312
cross-hateh generator, color TV, III-
724

crossover networks, 11-36
5V, 1518
ac/de lines, electronic, 1-5156
active, [-172
asymmetrical third order
Butterworth, I-173
electronic circuit for, [1-36
crowbars, I-516¢
electric, III-510
electronic, II-99
SCR. 11496
voltage regulator, variable, with
crowbar limiting, VI-515
crystal oscillators (see also
oscillators), I-180, I-183-184, 1-
195, I-198, TI-140-151, T11-1331-
144}, TV-121-128, V-134-140,
VI-156-160
1-to-20 MHz, TTL design, [V-127
I-to-4 MHz, CMOS design, IV-125
10 MHz, II-141
10-to-150 kHz, IV-125
10-t0-80 MHz, 1IV-125
50-to-150 MHz, 1V-126
96 MHz, I-179
150-t0-30,000 kHz, IV-126
330 MHz, TV-125
activity tester, V-138
amplifier, funed, VI-57
aperiodic, parallel-mode, 1-196
basic: design, V-135

- bridge, crystal-controlled, 1V-127

Butler osciltator, 1-182
calibrator, 100 kllz, I-185, 1V-124
cerarmic, 10 MHx, varactor tuned, 11-
141
clock, micropower design, 1V-122
CMOS crystal nselllators, 1187, TM1-
134
1-tn-4 MHz, 1V-125
Colpitts crystal oscillators, 1-194, 1
A72, 11 147, VI-160
1-to-20 MHz, TV-123
frequency checker, IV-301
harmonie, 1-189-190
two-frequency, 1V-127
crystal-controlled oscillator as, 11-
147
crystul-stabilized 1C timer for
subharmonic [requencies, H-151
cryslal tester, 1-178, 1-186, [[-151
die-switched, VI-154
doubler and, 1-184
casy starl-up, H1-132
FET, 1 Mllz, 11-144
I"ET guarlz erystal oscillaler, VI-
157
FET VX0, VI-157
1" capable, VI-1568
frequency adjustable, VI-159
frequency doubler, V1-160
fundamental-frequency, 111-1:532
Hartley oscilator, V-140
hex-buffer, V-136
high-frequency, 1-173, 11-148
high-frequency signal generator as,
1I-150
TC-compatible, [I-145

“impedance checker, V-136

LG for 8SB transmitter controlled
by, [[-142

low-frequency, [-184, II-146, V-135
10 kHz to 150 kHz, [I-146

low-noise, 11-145

marker generator, I1[-138

mercury cell crystal-controlled
oscillator as, II-149

QF-1 HI oscillater, international, I-
197

QF-1 LO oscillator, internaticnal, I-
189

overtone oscillators, I-176, 1177, I-
180, I-183, [-186, 11-146, III-146
50 MHz to 100 MHz, I-181
100 MHz, IV-1241
crystal, [-176, I-180, TI-146
crystal switching, 1-183
fifth-overtone, I-182
third-overtone nscillator, TV-123

Pierce oseillator, V-140
1-MHz, TIT-134
cryatal, [-195, TI-144
harmonic, [-199, TI-192
JFET, I-168
low-frequency, 111-133

quartz, two-gate, HI-136

radio detector, VI-182

reflection oscillator, crystal-
controlled, TIT-136

Schritt trigger, 1-181

signal souree controlled by, T1-143

sine-wave oscillator, 1-198

stahle low-frequency, 1-198

standard, 1 MHz, [-197

temperatiure-compensated, [-187,
M-142, TIT-137

test. cireuit, ¥-139

third-overtenes, 1-186, [V-123

Urue base, HE133, IV-128, V-137, V-

TTL design, 1-179, [V-127
TTL-compatible, [-197
transistorized, 1-18%
tube-type, [-192
LT 100-kHe calibration oscillator,
VI-167
VHF crystal oscillator, 11-138-140
voltage-controlled (VCOY, 11-135,
V-124
wide-range, V-130
crystal radio receiver, VI-549, VI-5567
crystal switching, overtone oseillulor
with, 1-183
current analyzer, aulo batlery, 1-104
curreail booster, [-30, 1-35
current colleclor head amplifier, 1-
11, 11-295
current feedback amp, 100 mA al 100
MHz, V-25
current-lirniter, V-146
foldback earrent, VI-477
inrush current, V-358
regulator, V1-478 -
currerl loops
4-10-20-1mA converler, IV-111
controller, SCR design, [V-387
currerl melers and monilors, 1-203,
[I-152-167, OI-255, 111-338, IV-
284, V-144-146, VI-259, VI-355
alarm and current monitor, 11338
ac current indicator, [V-290
current sensing in supply rails, II-
153

electrometer amplifier with
overload protection, II-155
Hall-effect sensors, [II-265, [V-284
high-gain current sensor, [V-291
line-current monitor, 111-341
picoammeter, [-202, 11-154, II-157,
1I-338
guarded input, II-156
range ammeter, six-decade, 11-153,
II-166
current probe, VI-521
current readout, rf, 1-22
eurrent regulators, op amp, ¥1-430,
VI-48% .
current sensing, supply rails, [I-153
current. sink, I-2046
1 mA for fixed power supplies, [V-
402
valtage-controlled, [V-629
current sources, 2086, 1-697, V-141-
143, VI-161-163, VI-332, VI-335
0-te-200-nA, TV-327
hilateral, I-694-695, T1-463, V-143
hipolar sources
inverting, 1-697
noninverting, 1-695
constant, I-697, M1-472
fixed power supplies
hootstrapped amp, 1IV-406
differential-input, fast-acting,
V=405
lew-current souree, TV-399
generator, VI-162
limiter, V-146
Inw-resistance measurements, V-
142
multiple fixed current source, VI-
164
negative, V-143
offset-adjusting, V-145
positive, V-142
precision, 1-208, 1206
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cirrent sources, continued
regulator, variable power supply,
111-190
variable power supplies, voltage-
programmable, IV-420
voltage-controlled, 111-468, VI-162,
VI-163
current-limiting regulator, V-458
cwrrent-shunt amplifiers, III-21
cwrrent-to-frequency converter, V-
113
wide range, I-164
current-to-voltage amplifier, high-
speed, [-35
current-to-voltage converter, I-162, I-
166, V-127, VI-154, VI-160
grounded hias and sensor in, [[-126
photodiode, 11-128
curve tracer, V-300
diedes, IV-274
FET, I-397
CW-related circuits
audio filter, VI-2%, VI-405
{W/SSB receiver, 80- and 40-meter,
V-199
filter, razor sharp, [[-219
identifier, V1-24, VI-408
keying circuits, IV-244
offset indicator, [V-213
SSB/CW product, detector, TV-139
transceiver, i W, 80-meter, IV-602
transmitters
1-W, I-678
6-W 40-M, VI-664
20-M low-power, V-649
40-M, TIT-684, V-648
B02-MHz, TTT-686
HF low- power, TV-601
keying circuit, VI-22-23
ane-watt, VI.27
QRP, 111-69
ultrasonic transceiver, VI-669
cyclic A/ converter, 11-30

D

dark-activated (see light-controlled
circuits)

darkreoom equipment (see
photography -related circuits)

Darlington amplifier, push-pull, ¥-23

Darlington regulator, variabie power
supplies, 1V-421

Darlingron transistor oscillator, V1-
435

data-manipulation circuits, 1V-129-
133

acquisition circuits, IV-131, VI-478
CMOS syslem, [I-117
four-channel, 1-421
high-speed system, 1I-118

analog-signal transmission isolalor,

1v-133
link, IR type, I-341
prescaler, low-frequency, 1V-132
read-lype circuil, 5 MHz, phase-
cneoded, 11-365

receiver, carrier-current circuit
design, [V-93

receiver/message demuxzer, three-
wire, [V-130

selector, R5-232, [1I-97

separator, floppy disk, 1I-122

transmission circuits, IV-92

de adapter/transceiver, hand-held,
111-461
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de generators, high-voltage, 111-481
de motors (see niso motor control
circuits)
direction control, [-452
driver controls
fiberoptic control, II-206
fixed speed, III-387
servo, bipolar, [I-385
reversible, [[-381, 111-388
speed control, [-4562, I-454, [1I-377,
111-380, 111-388
de restorer, video, [II-723
de servo drive, bipolar control input,
11-385
de static switeh, [[-367
de-to-ac inverter, V-247, V-669
de-to-de conversion, IV-118, V-669,
VI-164-167
1-to-b V, [V-119
3-to-B V battery, [V-110
3-t0-25 V, 11744, IV-118
3.3- and 5-V outputs, V-128
3 A, no heatsink, V-119
bipoler, no inductoer, [[-132
fixed 8- to 15-V supply, [V-400
isolated, VI-1656
isolated +15V, III-115
negative step-up converter, VI-166
push-pull, 400 V/60 W, [-210
regulating, [-210, I-21 1, 1I-125, III-
121
step-up/atep-down, [I-118
ltra low-power for personal
communications, VI-166
de-to-de inverter, VI-280
de-to-de SMPS variable power
supply, 11-480
dehouncers, TTT-592, TV-105, V-316,
VI-387, VI-A13, VI-614
auto-repeat, IV-1068
computer applications, 1V-105, Tv-
106, TV-108
flip-flop, IV-108
debugger, coprocessor sockets, TT-
104
decibel level datector, audic, with
meter driver, 1-154
decoders, 11-162, 1T1-141-145, VI-168-
171
10.8 MHz FSK, [-214
24-percent bandwlidth tone, 1-215
30D decoder/driver, multiplexed,
VI-189
directlion detector, 11-144
DTMF decoder, VI-169
dual-long, [-215
cncoder and, [I1-144
F'M steree decoder, VI-170
frequency division mullipicx stereo,
1I-169
PAL/NTSC, with RGB inpul, 11-717
radio control receiver, 1-574
SCA. [-214, III-166, III-170
second-audio program adapler, 11-
42

sound-actlivaled, 111-145

stereo TV, II-167

time division multiplex stereo, O-
168

tone alert, [-213

tone dial, I-630, I-631

tone decoders, 1-231, [II-143, VI-170
24% bandwidth, [-215
dual time constant, 1I-166
relay output, 1-213
tone-dial decoder, 1-630, [-631

video, NTSC-10-RGB, IV-613
video line decoders, VI-171
weather-alert detector/decedcer, IV-
140
deglitcher circuit, IV-109, V-336-337
delay circuits/ delay units, II-146-
148, V-147-148, VI-172-173
adjuslable, I11-148
analog delay line, ceho and reverb
cffeels, IV-21
deor chimes, I-218
echo and reverb cffects, analog
delay line, I¥-21
exit delay for burglar alarns, V-10
headlights, [-107, [I-59
leading-edge, 1I[-147
long duration time, [-217, 1220
power-on delay, V-148
precision solid state, I-664
pulse, dual-edge trigger, 111-147
_pulse generater, [[-509
relay, ultra-precise long time, 11211
timed delay, 1-668, [I-220
time-delay generator, VI-173
constant-current charging, 11-668
windshield wiper delay, I-97, 1I-65
demodulators, 1-158-160, 111-149-150
5V FM, [-233
12V FM, 1-233
565 SCA, III-150
AM demodulator, II-160
chroma, with RGB matrix, III-716
M demodulator, [-544, 1I-161, V-
151, V-156
narrow-band, carrier detect,
11-159
linear variable differential
transformer driver, [-403
LVDT demodulators, II-337, 111-323-
324
steren, T1-159
telemnetry, 1-229
demonstration comparator circuit, I1-
109
demultiplexers (see also
multiplexers}, I11-394
differential, [-425
eight-channel, [-426, TT-115
descramblers, 11-162
gated pulse, M1-166
outhand, T1-164
sine wave, [[-163
derived center-channel stereo
system, 1V-23
detect-and-hoid circuit, peak, 1-685
detectors (see Huid and moisture;
light-controlled circuits; motion
-and proximity; motor control
circuits; peak detectors; smoke
deleclors; speed controllers;
lermperalure-related circuits;
Lone controls; zero-crossing)
devialion meter, IV-303
dial pulse indicalor, Lelephone, 11-

dialers, telephone
pulse-dialing telephone, 11-610
pulse/one, single-chip, 11-603
Lelephone-line powered repertory,
1633
tene-dialing Lelephone, 11-607
dice, clectronte, 1325, D1-245, 1V-307
differential amplificrs, 1538, 111-14, V-
18, V-21, VI-185-287
high-impedance, 1-47, 1-:354
high-input high-impcdance, 11-19



instrurnentition, [-347, 111-28:3
instrurnentation, biomedical, [II-282
oscilloscopes, VI-46:3
programehble gain, 1-507
two op wnp bridge type, 11-83
wide input corunon-mode range,
V153
differential analog switch, 622
differential capacitance measurcioent
circuit, [1-665
differential held, [-589, 11-3656
differential multiplexers
demultipiexer/, [425
wicle band, 1-428
differential theriometer, 1661, 111-
638
differential voltage or current alarm,
I3
differentistors, 1-423, V-347
negative-edge, 1-419
pasitive-edge, 11420
digital-capacitance meter, [1-94
digital-1C, tone probe for testing, 11-
Ho4
digital-frequency meter, TH-344
digital-logic probe, 111-497
digital andio tape (DAT), ditherizing
circuit, 1V-23
digital circuits, V-156-160
audio selector, V-158
RBCD rotary switch, V-160
capacitance control, V- 159
entry lock, V-157
inverters, V-24A
potentiometer control, V-158
resistance control, V-159
digital multimeter (DMM), [V-291, V-
2
digital veltmeters (DVM), [11-4
3.5-digit, I. 713, II1-761
3.75-digit, [-711
4.5-digit, 1-717, 111-760
auto-calibeate circuit, 1-714
automatic rnulling, 1-712
calibrated circuit, DVM aulo, 1-714
interface and termperalure sensor,
11-647
LED readour, 1V-286
digilal-1o-analog converlers, 1-241, 11-
179-181, I1-163-1649, V-120
_D-Lo -8Y oulpul, resistor
lerminated, [-239
3-digit, BCD, 1-239
8-bil, [-240-241
high-speed, I-240
output current to veltage, 1-243
te 12-bit, two, II-180
9-bit, CMOS, II-167
10-bit, [-238
4-quad, offset binary coding,
multiplying, I-241
+10V full scale bipolar, 1-242
+10V fuil scale unipolar, 1-244
12-bit
binary twe's complement, II-166
DAC, VI-149
precision, 1-242
variable step size, II-181
14-bit binary, [-237
16-bit binary, [-243
fast voltage output, I-238
high-speed valtage ouiput, 1-244
multiplying, II-168
actal converter, V=340
cutpul amplifier, four-channel, 1T
165

video converter, [V-610-611
digitizer, tilt meter, 111-G44-646
dimmer switches, I-368, [1-309, IV-

247, IV-240, VI-377

800 W, 11-309

de lamp, 11-307

four-quadrant, IV-248-24¢

halogen larnps, IH-300

headlight, II-57, 0-63

low-cosl, [-373

soft-start, 800-W, 1-376, [1I-304

landem, 11-312

triac, 1-375, 11-310, [II-303
diode emiller driver, pulsed infrared,

11-292
diode Lesler, [-402, 11-343, 11I-402
gomo-go, [-401

zener diodes, 1-406
diode-matching circuit, [V-280
dip meters, 1-247, [[-182-183

basgic grid, 1-247

dual gale IGFET, [-246

little dipper, 11-183

varicap luned FIT, [-246
diplexer/nixer, 1V-335
dircetion detectors/finders, TV-146-

149
CONPASSEs
digital doesign, 1V-147
Ladl effect, 1H1-258
talking Hall effeet, V-221
decoder, 11-144
directional-signals menitor, aute,
111-48%
oplical dircetion diseriminator, V-

Lhermally operaled, 1V-135
radio-signal direction finder, IV-
143-14%
direclion-of-rolation circuit, HI-335
direclional-signals monitor, auto, 111-
48

disce strobe light, 11-610
discrete current booster, [[-30
discrete sequence oscillator, [11-421
diseriminators
multiple-aperture, window, 111-781
pulse amplitude, I11-356
pulse width, II-227
window, III-776-781
display circuits, [1-184-188, I11-170-
171, V-161-167, VI-188-195
374 digit DVM common anode, II-
713
0 dB dot mode, II-2562
audic, LED bar peak program
meter, [[-254
bar-graph indicater, ac signals, IT-
18T
bar-graph level gange, VI-192
bar graph room temperature, VI-
611
BCD decoder/driver, multiplexed,
VI-188
hrightness control, I[1[-316
rascaded counter/display driver, V-
163
eolor organ, VI-193
color shifting LED display, VI-189
common cathode, 4033-based, V-
162
commaon-anode, V187
compatator and, 11-105
contrast-and backlight control,
high-efficiency, V1-191
oxcliation poind, 11-254

expanded scale meter, dot, or bar,
I-186
fluorescent tube, V-167
gas-discharge tube, V-167
T-segment, V-160
contrast temperature
compensator, VI-195
large-size, V-164
LED
T-segment, V-166
audio, peak program meter, 11-254
bargraph driver, VI-195
Christmas lights, VI-225
common-cathode, V-167
driver, II-188
leading-zere suppressed, V-165
two-variable, ITI-171
oscilloscope, eight-channel voltage,
11-435
stereo level display, VI-190
voice level meter, VI-194
dissolver, lamp, solid-state, II[-304
distribution circuits, 1I-35
distribution amplifiers
audie, 1-39, 1I-39, V-59
signal, 1-39
ditherizer, VI-37T
dividers, IV-150-156
binary chain, [-258
divide-by-2-or-3 circuit, IV-154
divide-by-N
1+ GHe, IV-155
1.5+ divide-by-n, IV-156
CMOS programmable, [-2567
7490-divided-by-n, IV-154
divide-by-odd number, 1V-153
frequency dividers, I-258, 11-251, II-
264, [I[-213-218, III-340, 111-768,
V-343
1.2 GHz, IlI-129
10-MHz, 111-126
clock input, IV-161
decade, [-269
divide-by-1.b, III-216
low-cost, {I[-124
low-frequency, II-203
preamp, ilI-128
programmable, [V-152-153 -
staircase generator and. 1-730
tachometer and, I-310
mathematical, one trim, 111-326
multiplier/divider, ene-quadrant,
V1318
multiplier/divider, variahle analog,
V1-322
odd-number counter and, 111-217
pulse, non-integer prograrunable,
I-h11, IM-226
Dolby noise reduction circuits, H1-
399, V1421
decode mode, 111-401
encode maode, 111-400
doorbells/chimes (see annucialors)
door-open alarm, 11-284, [11-46, [II-
256
door opener, (1366
door rminder securily cireuit, V-5
dot-expanded scale meter, 11-186
double-sideband suppressed-carricr
modulator, 11-377
rl, 11-366
doublers
0+to 1 MHz, [I-252
150 {0 300 MHz, I-314
audio-frequency deubler, IV-16-17
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doublers, covtirmuend

broadband frequency, [-313

CRO, oscilloscope, [11-439

crystal oscillator, [-184

EEPROM programming doubler
cirenil, VI-138

frequency, 1-313, 11-215, VI-369, VI-
160

broadband, [-313
digilal, I1-216
GASFET design, IV-324
single-chip, [II-218
low-frequency, [-314
voltage doublers, [II-45G, [V-835
cascaded, Cockeroft-Walton,
IV-635
triac-controlied, III-468
downbeat-emphasized metronomse,
1-353-354
downconverter, ATV, VI-40-41, VI-
44-45
drivers and drive circuits, I-260, II-
"189-193, 111-172-175, IV-157- 160,
VI-196-202
50 chm, [-262
alaym driver, high-power, V-2
bar-graph driver
LED, 1i-188
lransistorized, IV-213
BCD decoder/driver, multiplexed,
VI-189
BIFET cable, [-264
bridge loads, audio circuits, III-30
cable driver, VI-678
capacitive load, [-263
Christmas lights driver, IV-264
coaxial cable, I-266, I-660, VI-201
five-transistor pulse boost, 1I-191
coil, current-limiting, I1-173
CRT deflection yoke, [-265
demodulator, linear variable
differential transformer, [-403
diode-cmitter driver, 11-292
FET driver, IV-241
fiberoptic, 50-Mb/s, 111-178
flash slave, 1-483
glow-plug, H-62
high-impcdance meter, I-266
high-impcdance relay driver, VI-57()
indicalor lamnp driver, [11-413
instrumentlation meter, [[-296
larnp drivers, 1-380
flip-flop independent design,
V-160
low-frequency flasher/relay, I-300
optical coupling, 111-413
neon lamps, [-379
shert-circuit-proof, II-310
laser driver
high speed, I-263
[C-based, VI-296
op-amp circuit, VI-295
pulsed double-heterosiructure
laser, VI-296
single heterostructure dicde,
VI-2490
lalching relay driver, VI-571
LED drivers
bar graph, 11-188, VI-195
emiller/follower, IV-159
line drivers, -262
50-phm (ransmission, 11-192
600-ohm balanced, 1I-192
audio, V-54
impedance-matched with 70
Gk load, VI-197
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low-distortion composite 100mA,
VI-200
line-synchronized, II1-174
load drivers
audio, I1I-30
timing threshold, 11I-648
LVDT demodulator and, [1-337, TTT-
323-324
meter drivers, II-296
rf ampiifier, [-MHz, TIT-547
microprocessor triac array, I1-410
MOSFET driver
current, booster, VI-368
high-gide, VI-199
motor drivers (see motor control,
drivers)
muitiplexer, high-speed ling, [-264
neon lamp, [-379, VI-198
op amp power driver, IV.158-159
optoisolated, high-voltage, H1-482
piezoelectric driver, V-440, VI-470
655 oacillator, V-411
CMOS, V-440
micropositioner, V-440
full rail excursions in, 11-180
high-ontput 600-ohim, 11-193
synchronized, TTT-174
video amplifier, IT-710
power driver, op amp, TV-158-154
pulae echa driver, VI-380
pulsed infrared diode emitter, 11-
262
relay, [-264
delay and controls closure time,
11530
low-frequency, T-300
with strobe, I-266
RIAA line amplifier/driver, VI-77
rf drivers, low-distartion, 11-538
RS-2320, low-power, TTT-175
shield/line driver, high-speed, VI-
198
shift register, I-418
aolenoid, T-2656, TTT-671-673, VI-202
B5B, low-distartion 1.6 to 30 MHx,
11-538
stepping motor, IT-376, TTT-390, TV-
349, Iv-350
stereo line driver, VI-198
test driver far hobhy servos, VI-197
three-phase motor driver, 11383
totern-pole, with hootstrapping, 11-
175
transformer driver, I-403
transistor relay driver, V1-571
triac array dviver, [1-410
twisted-pair video driver/receiver
cirenit, VI-682
two-input video MIIX cable deiver,
VI-197
two-phase motor driver, 1-456, 11-
342
ultra low distortion 50-mA driver,
VI-201
VGO driver, op-amp design, [V 362
-video driver, VI-683
video cable driver, VI-200
drop-voltage recovery for long-line
systemas, TV-328
drum sound effect, 11-591
DTMEF decoder, VI- 168
dual-tone decoding, TT-620
dnal-tracking regulator, 17-462
duplex line amplifier, telephone, 11-
616
dnty-cyele related circuits

£56 circnit, VI-446
detectar, [V-144
meter, TV-275
monitor, TI-32%
multivibrator, H0-percent, 11-584
oscillators, VI-438, V1-446
H-percent, 11-426
variahle, fixed-frequency, 111422
VM adapter for PC, V-310
dwell meters
breaker point, 1-102
digital, 11-45

E

ear protector, V-482
eavesdropper, telephone, wircless,
T1-620
FOCG ampliliers with right leg drive,
VI-364
echo effect, analog delay line, [V-21
edge detector, 11266, 1167
EEFROM pulse generator, 5V-
powered, 111-99
EKG simulator, three-chip, 111350
elapsed-time timer, [1-680
electric-fence charger, 11-202
electric-vehicle hattery saver, [II-67
electrolytic-capacitor reforming
circuit, IV-276
etectromagnetic-field sensor, V-308
electrometer, [V-277
amplifier, overload protected, 11-155
electroscope, V5141
ion-sensing, VI-287
electrostatic detector, 11-337
ELF monitor, VI-336
emergency lights, 1-308, 1-378, 1V-250
emissions analyzer, automelive
exhaust, [1-51
emitter follower circuit,
complermentary/bilateral ac, V-
353
emulators, 11-195-200
capacitance mutltiplier, 1I-200
JFET ac conpled integrator, 11-200
resistor multiplier, [[-189
simulated indoctor, 11-199
encoders
decoder and, I1-14
felephone handset tone dial, 1-634,
Ti-613
tone encoders, 167, 1-629
two wire, [1-364
twi-tone, V-629
enlarger timer, 11-446, [11-445
envelope detectors, L1-1585
AM signals, 1v-142
full-wave, V-152
low-level diodes, 1V-141
envelope generator/modulalor,
musical, IV-22
EPROM, Vpp generator for, [1-114
equalizers, [-671, [V-18
octave equalizer, V3564
ten-hand, graphie, active filter in, 11-
H84

ten-band, octiuve, 11-658

virleo equalizers, VI-681
equipment-on reminder, 1-141
error checker, master/slave device,

VI-389

event counter, V12369
exhaust emissions analyzer, 11-51
exit delay lor burglar alarins, V-10
expanded-scale melers



analog, I11-774
dot or bar, 1I-186
expander circiits (see
compressor/expander circuits)
experimenter’s power source, VI-H07,
VI-G611
extended-play circuit, tape-
recorders, III-600)
extractor, square-wave pulse, II1-
084

F

565 timer circuits (see also timers)
alarm based on 5556 timer, V-11
astable, low-duty cycle, [I-267
beep transformer, I[II-566
dual flasher, V1-225
duty cycle oscillator, VI-446
FM modulater, V-367
integrator to multiply, 11-669
missing-pulse detector, V-152
monostable multivibrator, VI-700
output indicator, LED, VI-260
ramp generater, V-203
RC audio oscillator from, II-BGT
square wave generator using, II-595

fader cireuits, [I-42, 11-312, IV-17, V-
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fail-safe semiconductor alarm, III-6

fans
infrared heat-controlled fan, IV-226
speed controller, automatic, I11-382
thermostatic switch, V-88

Fahrenheit thermometer, [-6568

fault monitor, single-supply, II1-455

fax circuits, V-171-i73
modem/fax protector for two
computers, V-482
fax/telephone switch, remaote-
controlied, IV-652-6563

feedback ascillater, I-67

fence chargers, 11-201-203
battery-powered, II-202
electric, [[-202
solid-state, II-203

FET circuits
amplifier, offset gate bias, V-22
crystal oscillators, VI-157
de controlled switch, V-592
hexFET switch, V-592, V-083
dual-trace-scope switch, [[-432
input amplifier, II-7
microphone mixer, V-363, V-3641
preamp for phono cartridge, VI-79
probe, II-G01
voltmeter, TT-705, TT-770

fiheroptics, 11-204-207, T-176-181,

VI-206-207
data receiver, VI-207
data transmitter, VI-207
driver, LED, 50-Mb/s, 111-178
interface for, T1-207
LED lightwave comrmunications
receiver, VI-310
LED lightwave communications
transmitter, VI-309
link, 1-268, 1-269, [-270, TTT-179
maotor control, de, T1-206
receivers
10 MHz, 1I-205
50-Mbs, TII-181
digital, TI-178
high-sensitivity, T-270
low-cost, 100-M baud rate, IT1-180
low-sensitivity, [-271

very-high-sensitivity, low-
speed, 3nW, I-269
repeater, I-270
speed control, II-206
transmitter, III-177
field disturbance sensor/alarm, [[-HO7
field-strength meters, [1-208-212, TII-
182-183, [V-164-1066, V-171-176
1.5-100 MHz, I-275
adjustable sensitivity indicator, I-
274
armplified field, V-175
high-sensitivity, [[-211
LF or HF, I1-212
nicrowave, low-cost, [-273
remote, V-175H
1f sniffer, [I-210
sensitive, 1-274, TI-183
signal-strength meter, TV-166

simple design, three versions, V-176

transmission indicator, 11-211
tuned, T-276
UHF fields, V-166
intuned, [-276
filter circuits, [[-213-224, T-184-152,
W-167-177, V-177-191, VI-208-
222
active {see active filters)
analog, programmable, VI-215
antialiasing/synic-compensation, TV-
173
andio filters
biquad, 1-202-203, TII- 185
tunable, IV-169
andio range filter, V-150
handpass (see bandpass filters)
handpass amplifier, VI-H4
hand-reject, active, 11-401
hignad, -292-293
adio, 1-292-293, M1-185
R{ active bandpass, 1-28p, V-180
hridge filter, twin-T, programmable,
m-221
BPutterwnrth
active, VI-220
fourth-order, 1-kHz, V1-222
high-pass, fourth-order, I-280,
V-174
low-pass, fourth-order, V-180,
V-181
Chehyshev (sse Chebyshev filters)
comb filter, digital, VI-218
rombination filter, VI-212
CW filter, 11-219, VI-24, V1-105
dynamic: filter, IM-190
four-putput filter, V<182
full wave rectifier and averaging, [-
229, V-191
high-pass (see high-pass filters)
highpass araplilier, V1-49
I1F [llters
narrow-band, V-18%
shortwave receiver, VI-213
L Tlilters, V-181
low-pass (see low-pass [ilters)
lowpass amplifier, V[-49
LI filter, active, V1215
networks of, 1291
nuise, dynamic, H1-140
noisy signals, H1-188
noleh liers, 2843, 11-197-203, {I-
402-404
4.5 MHz, 1-282
550 1z, 11-349
1800 1z, [1-398
aclive band reject, [1-401

adjustable Q, TI-398, V-179
adio, [1-400
handpass and, 11-223
high-Q, T-404, V-178, VI-213,
VI-217, VI-220
R{, VI-221
selectable bandwidth, 1-281
three-amplifier design, -281
tunahle, 1-399, [1-402, V-179
passive-bridgerd differentiator,
11-403
hun-suppressing, 1-280¢
op amp, T1-400
twin T noteh for 1 kHz, V-183
twin-T, TIT-403
shortwave receivers, V-185
Wien hridge, T-402
passive L filters, V-181
passive T filters, V-181
passive T filters, V-190
Ti filters, V-181
TN diode filter selection circuits,
VI-213
programmable, twin-T bridge, 11-221
rejection, 1-283 -
ripple suppressor, IV-175, TV-396
mrible, II-192, IT-660, TV-175
LM387 in, I-297
nrmtable, TV-170
rimble/serateh, T-660
Sallen-Key filtars
10 kHz, 1-279
500 Hz handpass, [-291
current-driven, V-1589
high-pass, VI-209
low-pass, active, TV-177, VI-221
low-pass, equal component,
T-202
saw-filter impedance-ratching
preamp, VI-222
serateh filters, 11-189, [11-660, TV-
175
LM287 in, [-287
second-order voltage-controlled,
VI-211
shortwave AM broadeast trap, VI-
214
shortwave interference trap, VI-214
simulated inductor, V-180 B
speech filters
handpass, 300 Hz 3 kHz, T-285
second-order, 300:t0-3,400 Hz,
W-174
two-section, 300-t0-3,000 Hz,
V-174
speech-range filter, bandpass, V-
185
state-variable lilters, [1-215, 111-184,
VI-209, V1-216
raultipie outputs, 11-190
second-order, 1 kHe, Q/10, 1-293
universal, 1-290
T filters, V-190
tone fitter, V-1 kHz, V-191
turho, glitch free, 111-186
twin-T bridge filter, 11-227
Wien-bridge, [11-659
variable @ [lter, ¥-183
variable-lrequency bandpass lilter,
V-186
variable-stale, universal, V-178
voltage-controlled filters, [1-187,
IV-176, VI-211
V5B [iller for LM 2880, VI-219
First-Response game, VI-247, VI-E50,
VI-2b2, VI-253

751



fish lure, electronic, V1386
fixed power suppties, 111-457-477, 1V-
3G0-408
12-VDC battery-operated 120-VAC,
T-464
+24V, 1.h A supply o +12 V
source, IV-401
= 30V ac, TV-308
= ALV, B A, mohile, 1V-407
15 Visolated to 2,500 V supply, IV-
407
ac motors, [V-395
automotive battery supply, +15 'V
and 5V, IV-391
“auxiliary supply, V-394
bias/relerence applications,
auxiliary negative de supptly, IvV-
404
bilateral current source, [I1-469
bridge rectifier, IV-398
charge pool, [11-469
charge pump, regulated, IV-396
constant-current source, safe, Il
473
converter, I11-470
6V-to-isolated 5V at 20MA, II1-474
ac-to-de, [V-395
de-to-de, 3-to-16 V, IV-400
current sink, 1 m4, TV-402
current sources, TV-399, TV-405, TV

de adapter/transceaiver, hand-held,
I1I-461
dual-tracking regulator, 111-462
GASFET power supply, 1V-405
general-purpose, 111-465
inverter, 12 V input, 1V-395
isolated feedback, 111-460
L.CD display power supply, 1V-3492,
TV-403
linear regulator, low-cosl, low-
dropeut, H1-459
low-current seurce, IV-398
“low-power inverter, 11-466
negative rail, GET, with CMOS
gates, IV-408
negative supply from +12 V spurce,
V-401
negative voltage [rom posilive
supply, IV-397
output stabilizer, IV-393
portahle-radio 3 'V power supply,
TV-397
positive and negalive voltage power
supplies, 1V-402
pnp regulatoer, zener increases
voltage output, 11-484
progranunable, 111-467
rectiliers, 11-471, [V-308
regulated supplics, 11-462, 111-463,
V-401
ripple suppressor, [IV-398
RTTY muachine current supply, IV-
400
stabilizer, CMOS diode network, TV-
406
switching supplies, HI-468, 111473,
TV-403, [V-404, 1V-408
three-rail, LI1-466
uninterruplible +5V, IM-477
voltage doubler, IT1-459, [11-468
voltage regulators (see voltage
regulators)
voltage-controlled current source/
grounded source/oad, 111-468
fixed-lrequency generator, I11-231
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flame ignitor, 111-362
flame monitor, HI-313
flash/flashbulb circuita (see
photography-related circuits)
flashers and blinkers (se# also light-
controlled circuits; photography-
related circuits), [-304, T1-225,
I-193-210, IV-178-183, V-192-
157, V1-223-227
1.5 V, minimum power, 1-308
1 kW flip-flop, 11-2341
1A lamp, [-306
2 kW, photoelectric control in, T1-
232

3V, [-306

ac, i[I-196

alternating, 1-307, 11-227

astable multivibrator, [I1-196

guto, [-299

automatic safety, 15302

automotive turn signal, sequential,
1-109

bar display with alarn, 1-262

barricacle, 1-294

boat, 1-294

brake light Nasher, V-69

Christinas tree light flasher, V-197,

4-465

CMOS, I11-199
de, adjustable on/olf timer, I-305
dual flasher for 665 cireuits, VI1-225
dual LED CMOS, 1-302
electromic, 11-228
cmergency lantern, 1-308
fast-action, [-308
flash light, 60-W, I1I-200
flicker light, IV-183
flip-flop, 1-299
four-parallel LED, I-307
headlight flasher, V-73
high-efficiency parailel cirenit, I-308
high-voltage, safe, I-307
high-power battery operaterl, 1224
incandescent bulh, I-306, T11-198
lamp pulser, VI-227
LED flashers, IV-181, V-1%5, V-196
2- to 10-LED, V-196, VI-226,
v1-227
alternating, ITT-198, 111-200
Christmas tree lights, V-197,
VI-225
eentrol circnit, [V-183
dark-activated, V-195
driver, V-194
light-switched, VI-301
multivibrator design, 1¥-182
puiser, VI-226
PUT used in, iT-239
ring-around, [1{-194
sequential, reversible-direction,
IV-182
strobe, V1224
three-year, 111-194
UJT used in, 11-231
low-current consumption, 11-231
low-voltage, I-300, [1-226
minjature transistorized, 11-227
minimunt-component, 111-201
model railroad crossing flasher, V1-
395
motoreycle brake light flasher, Vi-
12
neon flashers, [-303, VI-225
five-lamp, II1-198
two-state nscillator, 111-200
tube, 1-304

ascillalor/llashers
high-drive, 11-235
tow-frequency, 11-234
photographic flashes
slave-llash Lrigger, SCR design,
V=380, IV-482
time-delay Hash trigger, [V-380
relay driver, low-frequency lamp, [-
300
running lightls, V-26%
SCR (lashers, 1-230, TT-1497
chasoer, I-197
relaxation, I-230
ring counler, 111-195
sequencer, V-263, V-264-265
sequential, [1-233, [1-238, 1V-181, V-
193
pscudorandom simulated, [V-179
signal alarm, V-197
single-lamp, I1I-196
strobe alarm, IV-180
telephone, 11-629, IV-556, TV-5i58,
IV-B659, IV-561
transistorized, I-30:3, 11-236, TI1-200
variable, I-308
xenon light, IV-180
flashlight, rechargeable LET; light, Vi-
107

flashlight finder, 1-300
flex switch, alarm sounder circuit, V-
15
flip-flops (see bistable multivibrators)
flocd alarm, 1-390, 111-206, [V-188
flow-detectors, 11-240-242, 111-202-
203
air, 11-242
liquicls, 11-248, 111-202-203
low-rute Lhertoal, 1-203
thermally bascd anememeter, [I-
241
MNuid and moisture detectors, 1-398, I-
390, 1-442, 11-243-248, 111-204-
210, 1V-184-191, V-373-375
acid rain imonilor, I[-245, V-371
alarm, waler-aclivated, V-374
checker, 111-209
coutrol, 1-388, [I-206
cryogenie fluid-level sensor, I-386
dual, 11-207
Bood alarm, 1I1-206, IV-188, V-374
Now-of liquid, 11-248, II[-202-203
Tull-bathlyb indicator, IV-187
lull-cup detector for the bling, 1V-
1849
humidity, [[-285-287, 11-266-267,
VI-255-257
hydrophone, VI-378
indicator, 1I-244
lewel of liquid, I-107, [-235, 1-387, I-
388, [-380, -390, 11-174, I1-244, TI-
246, JII-205, T11-206, I1-207,
-209, HI-210, TV-186, 1¥-190,
1v-181
mwisture detector, 1-442, [V-188, V-
475
wonitor, 11-210
plant waler, J1-245, 11-248, II1-208
puinp controller, single-chip, II-

ruin alarm, [1-244, {V-189

sensor and control, [1-246

soil moisture, 11-245, [[-248, III-208

Letnperalure monitor, 11-643, 111-
206

waler-leak alarm, [V-190

windshield-washer level, I-107



fluorescent lamps
high-voltage power supplies, cold-
cathode design, TV-411
inverter, 8-W,TI1-306
vacuum, fluorescent display, T-185
flyhack converters, 1-211
self oscillating, 1-170, [1-128, T11-748
voltage, high-efficiency, III-744
flyback power supply, VI-531
flyhack regulator, off-line, I1-481
FM-related circuits (see aiso radio/
rf cirenits)
avy, 1
12V, [-233
antenna hooster, fiunable, VI-65
antenna for automobile radio, VI-

bug, VI-662
clock radio, AM/FM, 1-543
decoder, VI-170
demadulators, 1-544, 11-154, 11-161,
V-151
I"M-modulated oscillator, V1-44Y4
IPM/AM receiver, V1-541
high (requency oscillator, Vi-456
1" amplifier with quadrature
derector, TV scand 117, 1-690
infrared M audio reception, ¥V1-268
generators, low-lrequency, HI-228
modulators, V-366
a585-hascd cireuil, V-367
NB FM audio amplificr, V1-74
radio, |-b45
receivers
27.145 MHz, V495
carrier-current circuil, [-80
light-beam, V-259
MPX/SCA receiver, HI-530
narrow-band, Iil-532
optical receiver/transmitter, 50
kHz, [-361
Zero center indicator, [-338
SCA subcarrier adapter, V-536
scanner noise squelch, VI-079
snooper, [1I-680
speakers, remote, carrier-current
system, [-140
squelch circuit for AM, 1-547
stereo demodulation system, [-544
transmitters, [-681, V-641
27.125-MHz NBFM, V-637
49-MHz, V-643
infrared, voice-modulated pulse,
[v-228
light-beam, V-259
multiplex, III-688
ore-transistor, [II-687
optical, 1367, T-417
optical recelver/transmitter,
50 kHz, [-361
-raclio, V-648
snooper, TIT-680
steren, V-H7H, V-580, VI-662
voice, [TI-678
tuner, 1231, T-529
wireless micraphone, IT-682, TIT-
685, TIT-691
FM/AM clock radio, 1-543
fog-light cantroller, autnmotive, TV-h9
foldback current, HV regulator
limiting, I1-478
foltowers, TT1-211-212
inverting, high-frequency, IMI-212
noninverting, high-frequency, 11-
212
soures, photodiode, (11-419

unity gain, [-27
voltage, T1T-212
forward-current boostar, 11-17
free-running multivibrators, [1-483
100 kHz, 1-465
programmable-trequency, TT-235
frea-tunning oscillators, 1-631
square wave, [-615
freezer, voltage, I11-763
freezer-meltdown alarm, I-13
frequency comparators, I1-109, TTT-88
LED,TT-110
VCO and input, VI-353
frequency control, telephone, T1-623
frequency converter, 1-159
leaquency counters, 111-340, 111768,
1v-300, V-128-133, V1-360
1.2 GHe, [11-129
2 MHz, V-130-131
10-Milz, 11-126, V-132-1:33
100 MHz, period and, 11-136
low-cost, 1il-124
preaup, Hi-128, v-24
precision, 1-2583
tachometer and, 1-310
frequerncy detectors, 1-177, 111-1568,
VI-180
beat indicator, 1336
boundary detector, 111-156
cormparalor, [11-88
digilal, 111-158
limit,, frequency limit, 11-177
window, frequency window, I1-777
frequency dividers, 1-268, 11-251, 11-
254, HI-213-218, HI-340, I1-768,
V344
1.2 GHz, IlI-129
10-MHz, 11}-126
10-MHz frequency standard, VI-341
clock input, IV-151
decade, [-259
divide-by-1.5, llI-216
low-cost, [I[-124
low-frequency, 11-253
preamp, UI-128
prograrmunable, [V-152-1563
staircase generator and, I-730
tachometer and, I-310
frequency-division multiplex stereo
decoder, I[I-169
frequency doublers, 1-313, 111-215, VI-
369

breadband, 1-313
digital, III-216
GASFET design, IV-324
low-frequency, I-314
single-chip, [II-218
to 1 MHz, [-252
frequency generators, fixed-
frequency, 11-231
frequency indicator, beat, 1-336
frequency inverter, I11-297
frequency meters; 1-310, [1-2489-250,
IV-282, [V-301, VI-335
analog, V-307
andio-frequency meter, V-300, V-320
andio, I-311
linear, I-310
low-cost, TT-250
npower, [T-260
frequency multipliers, TT-251, TM1-213-
218, V-T198-19%, ¥1-388
counter, odd-number, TM-217
doublers, T-313, MT-215
broadband, 1-313
digital, [11-216

GASFET design, 1V-324
single-chip, 111-218
low-Trequency, 15314
ti 1 MHz, 11-252
pulse-width, [I1-214
tripler, nonselective, 11-252
frequency-houndary detector, 111-156
frequency oscillator, tunable, TT-425
frequency probe, VI-H24
frequency-ratio monitoring circuit,
TY-202
trequency shift key (FSK)
coramunications
data receiver, 111-533
decoder, 10.8 MHz, 1-214
generator, low-cost design, H1-227
keying circuits, 1V-245
frequency standard, VI-10-MIz, VI-
361

[requency synthesizer, progranunzble
voltage controlled, 11-265
[requency-lto-voltage converter, [-
418, 11-255-267, 11-219-420, VI-
231-233
de, 10 kHe, 1-316 -
digital meter, 1317
aptoceupler input, 1V-18:3
sarmple-and-hold vireutt, 1v-194
single-supply design, 1V-195
zener regulated, 1-317
Tuel gauge, automolive, [V-46
full-wave reclifiers, IV-328, IV-650
absolule value, I-528
averaging filter, ¥-191
op amp circuit, V-403
precision, I-234, III-537
silicon-conirelled (SCR}, [-375
function generators (see also burst
generators; sound generators;
waveform generators), I-729, II-
271, 11-221-242, 111-268-274. IV-
196-202, V-200-207, V-309,
VI-234-243
5bb astable, low-duty cyele, 11-267
acoustic field generator, V-338-341,
V-338
AM broadcast-band signal
generator, [V-302
AMN/IF signal generator, 455 kHz »
[V-301
astable multivibrators, II-269, 11-
510, [I-597, 111-196, II1-224, IIT-
233, II-237, 111-238
audio funciion generator, [V-197
audio-frequency generator, V-116-
417, V-416
bistable multivibrators, 1-133, 1-299,
1-395, II-367, 11-465, [I-103, TV-
108, IV-651
bistable ruitivibrators, 1-133. 11-465
capacitance multiplier, ¥-205
clock generatorfoscillator, 1-193, 1-
615
complermentary signals, XOR gate,
1-226
DAC controlled, [-722
debouncer, IV-108
emitter-coupled RC oscillator, TT-
266
fixed-frequency, TM-231
flasher, 1-299, 11-234
FM, low-frequency, 111-228
free-rnning multivibrator,
programmable-frequency, TM1-235
frequency-ratio monitoring circuit,
1V-202
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functicn generators, condinued
frequency synthesizer,

programmable voltage controlled,

11-265
FSK, low-cost, [TT-227
harmonic generators, 1-24, TH-228,
IV-649
high-frequency, II-150
inverter, II[-103
lamp driver, IV-160
line/bar generator, viden, V-A2
linear ramp. 11-270
linear triangle/square wave VCO, 1
263
logarithmic
dynarnic-range, ¥-201
fast acting, V-202
monostable multivibrators, 1-465,
11-228, TM1-230, TT1-235, [11-237
input lockout, 1-464
linear-ramyp, ITT-237
photocell, monostable, 115124
positive-triggered, [[1-229
TTL, moncstable operation, [-464
[EIT, monastable operation, 1-463
video amplifier and comparator,
11-268
multiplying pulse width circuit, 1t-
264
multivibrators
low-frequency, TTI-237
single-supply, H1-232
nonlinear potentiometer oulputs,
1V-198
ome-shots, 1-465, ¥1-419
digitally controlled, 1-720
precision, [11-222
retriggerable, 111438
oscitlator/amplifier, wide frequency
range, [[-262
pattern generalor/polar-lo-rect,
converter, V-288
polynortial generalor, V-287
potentiometer-position V/F
converter, [V-200
pracise wave, 11-2474
programmed, 1-724
pseudo-random bit sequence
generator, V-351
pulse generators, 11-508-511
2-otuny, 111-231
300-v, [11-621
B55-circuil, [V-434
astable multivibrator, 11-510
clock, 80 Hz, 11-192
CMOS short-pulse, 1I-523
delayed-pulse, I1-508, [V-440
divider, programmable, [I-511,
11-226
IEEFROM, 6V-powered, I11-99
free running, IV-438
interrupling pulse-generation,
[-367

logie, HI-520

logie troubleshooting
applicalions, V=436

programmable, [-529

sawiooth-wave generator and,
11241

single, II-176

train, puise train, IV-202

transistorized, IV-437

two-phase pulse, [-532

unijunction transistor design,
[-530

very low-duty-cycle, II[-521
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vollage-controller and, 111-524
wide-runging, [II-522
quad op amp, four simultaneous
synchronized waveform, 1-269
ramp generators, [-540, 11-5621-523,
HI-525-527, 1V-443-447
555 based, V-203
accurale, 111-526
integrator, inilial condition
reset, HEG27
lincar, [[-270
variable resel Jevel, [I-267
volluge-controlled, [[-523
rf pscillator, V-630-631
rool extractor, V-207, V-288
RS flip-flop, 1-395
sawloolh generators, V-441
lincar, V-205
Lriggered, V-204
sawlooth and pulse, [II-241
Schrnilt Lrigger, transistorized, V-204
SCR, 11-367
self-retriggering timed-on
generator, V-342
signal generators, V-204
AM broadeast band, IV-302
AM/II, 455 kHz, IV-301
high-frequency, 11-1560
square-wave, [1I-583-585
staircase, 11-586-588
two-function, [11-234
sine-wave generators, IV-6{05, TV-
506, V-542, V-543, V-544
60 Hz, IV-507
audio, 11-564
battery power, V=541
LC, IV-50OT
LF, IV-512
oseillator, audio, ITT-569
sguare-wave and, tunable
oscillator, II1-232
VLF audio tone, TV-H08
sine/cosine (0.1-10 kHz), 11-260
sine/square wave oscillators, 1-65
TTL design, IV-512
tunabie, 1-65, 111-232
single control, I1I-238
single supply, II-273
square-wave generatars, [[-534-600,
[11-225, II1-239, IT-242, TIT-583-
585, IV-H29-536, V-H6R-5T0
1 kHz, TV-536
2 MHz using two TTT. gates, [[-598
500 timer, TI-595
astable circuit, TV-534
astable multivibrator, 1-597
CMOS 556 astable, trae rail-to-
rail, TI-h96
duty-cycle multivibratoer, [11-
H0-percent, I11-6584
fonir-decacde design, 1V-535
high-current oscillator, 11-585
line frequency, [1-69%
low-frequency TTL uscillator,
11-595
multiburst generator, 11-88
multivibrator, IV-536
aacillators, 1-612-614, [-616,
11-696, T1-597, 11-616, [V-532,
TV-b33
phase-tracking, three-phase, 11-598
pulse extreactor, 111-584
quadrature-outpuls oscillalor,
T-585
sine-wave and, tunable
oseillator, HI-232

three-phase, IT-600
tone-burst generator, single
timer IC, 11-89
triangle-wave and, 111-239
precision, MM-242
programmable, 111-225
wide-range, IT1-242
TTL, LSTTL, CMOS designs,
IV-530-h32
variable duty-cycle, IV-533
variable-frequency, IV-535
SR flip-flop, IV-651
stable function generator, V1-2432
staircase generaftors, I-730, 11-601-
602, [I-086-588, TV-443.447
sweep generators, 1-472, ITi-438, V1-
238-241
timehase
1 Hz, readont. and counter
applications, IV-201
oscilloscopes, V-425
time-delay generator, 1-217-218
tone burst generator, repeater, V-620
triangie-wave, 111-234, V-203, V-205
clock-driven, V-206
square wave, [T1-225, [11-2139,
1242
timer, linear, I11- 222
triangle/square wave generator, V-
206
tunakle, wide-range, [11-241
two-function, 11234
UIT monostable circuit insensitive
to changing bias voltage, [1-268
variable duty cycle timer output,
TIT-240
valtage controiled high-speed one
shot, 11-266
wavelori (see waveform
generators)
white noise generator, IV-201
witle-range funclien generator, YI-
243
funk box, 11-594
furnace exhausl gasfsioke detector,
tewmnp monitorlow-supply detection,
11248
furnace fuel miser, V-328-329
fuses
battery-chargor relay fuse, V-88
electronic, V-477
mwnitor for car fuses, V-77
relay Iuse, V-478
fuzz box, LII-675
luzz sound effeet, II-590

G
GaAsFET circuils
arnplifier, power, with single supply,
1-10
lixed power supplies, 1Y-405
guin condrol circuits
amplificr, stereo, gain-controlled, Ii-
9, 11-534
automatie audio gain control,41-17
automalic gain control (AGC), H-17
AGC system for CA3028 IF amp,
1V-458
rf ainplifier, wideband adjustabte,
111-545
squelch control, 1133
wide-band amplifier, III-16
gain block, video, III-712
galvanometer, sine/cosine generator,
VI-T00



game feeder controller, I[-360
game roller, I-326
games, 11-275-277, 111-243-245, IV-
203-207, V-208-211, VI-244-264
coin flipper, [11-244
coin toss game, VI-260
craps game, VI-245
electronic dice, [11-245, IV-207
electronic roulette, 11-276, 1V-205
First-Response Monitor, VI-247, VI-
' 2560, VI-252, VI-2563
fish lure, electronic, VI-386
Jacob's Ladder, V1-380
lie detector, 1I-277, [V-206
model car derby winner indicator,
VI-259
one-arm bandit game, V1-251
quiz master, V-210
reaction timer, 1V-204
ring launcher, electromagnetic, V-
209

roulette, II-276, IV-205
run-down clock/sound generator,
IV-205
slot machine, V-211
Twenty-One game, VI-246
Wheel-of-Fortune, [V-206, VI-254
who's first, 11i-244
Z-Dice game, VI-248-249
garage stop light, II-63
gas detectors (see also smoke alarms
and detectors), 1-332, II-278-279,
111-246-253, V-212-214
analyzer and, I[-281
combustible gas detector, V-214
explosive gas detector, V-213
furnace exhaust, temp monitor/low-
supply detection, [II-248
mathane concentration, linearizerd
ontput, III-250
toxis, 11-280
SCR, M-251
smoke/gasfvapor detector, 111-250
gate dip oscillator, VI-344, VI-346
gated oscillator, last-cycle
completing, [1I-427
gated-pulse descrambler, TI-165
gates, V-215-216
AND, 1-335, V-216
OR, 1-395
programmable, -394
SyTIC gating circuit, V-595
XOR gate, IV-107
Geiger counters, I-536-b37, V-217-
219, VI-531
high-voltage supply, [T-489
pocket-sized, 11-514
gel cell charger, 11-66
generators, electric-power
corona-wind generator, 1V-6353
de generator, V-443
high-voltage generators, 1V-413
iun generator, V-248-249
battery-powered, 111-482
capacitor-discharge, [11-485
de voltage,- 111-481
pegative-ions, 1V-634
regulator for automaoebile gencrator,
V-76
ultra-high-voltages, 11-488
generalors (see funclion generalors;
soundd generators; waveform
generalors)
glitch-delector, comparator, 11-107
glow-plug driver, [[-52
gong, electronic, V-563

graphic equalizer, ten-band, active
filter in, 1I-684
grid-dip meters, I-247, [I-182-183
bandswitched, IV-2468
bastc grid, I-247, [V-208
dual gate IGFET, I-246
little dipper, 1I-183
varicap tuned FET, I-246
grid-leak detecter, VI-179
grounding
ground loop preventer, V1-390
tester, 11-345
ground-fault Hall detector, IV-208-
209
ground-noise probe, battery-
powered, ITII-500
pseudoground, V1-431
guitars
compressar, sound-effect circnit,
V-519
matching audic signal amplifiers,
V-38
mixer, low-noise, four-channel, V-
360-3061
treble boost for, 11683
tuner, II-362
gun, laser, visible red and continuous,
I-310

H

half-duplex information transmission
link, III-G79
half-flash analog-to-digital
converters, 111-26
half-wave ar phase cortrolled circuit,
[-377
half-wave rectifiers, 1-230, IT{-528, TV-
325
fast, [-228
Hall-effect circuits, T1-282-284, T11-
254-258, V-220-222
angle of ratation detector, 11-283
compass, [H-258
compass, talking, V-221
current monitor, 111-255, TV-284
door open alarrn, [[-284
ground-fanlt detector, [V-208-209
oscillators, V-222
security door-ajar alarm, I1-256
switches using, TIT-257, TV-539
halogen lamps
dimner for, TIT-300
protector, V-271
handitalkies, I-19
two-meter preamplifier for, [-19
hands-free telephone, [11-805
hands-off intercom, 111-291
handset encoder, telephone, 11-613
harmonic distortion
analyzer, V-291, VI-367
meter, V-312
harmonic generators, 1-24, I11-228, 1V-

Hartley nscitlator, 1-671, V-140, Vi-
4H3, VI-459
HC-based oscillators, H1-423
HOU/MHTC-based oscillator, 111-426
headlights (see autormotive circuits,
headlights)
headphones
arplifier for, 11-4:3
cur profector cirenil, V-482
infrarcd (IR) receiver, V-227, VI-269
infrared (IR} transmitlter, V-227, VI-
263

signal amplifier, V-53, V-57

heart rate monitor, T1-348, 11-349, V-
342

heat-activated alarm, V-9

heat sniffer, electronic, II-627

heaters/heater controls (see also
temperature-related circuits), -
G30

element eontroller, 11-642
induction heater, ultrasonic, 120-
kHz 500-W, 111-704
protector circuit, servo-sensed, 111
624
temperature sensitive, 1-640
hee-haw sirern, 11-578, III-H65
hexFET switch, V-5092
dual-control, V-H93
hi-fi cirenits (see stereo circiits)
high-pass filters, [-296, VI-210, VI-221
active, 1-296, V-180, V-188, VI-213
fourth-order, V-188
second-order, 1-297
amplifier, V1-42
Butterworth, fourth-order, I-280, V-
179 :
Chebyshev, fourth-order, 111-191
equal compaonents second-order, V-
188
fourth-order, 100-Hz, T¥-174
Sallen Key, VI-209
second-order, 100-Hz, TV-175
sixth-order elliptical, TIT-161
unity-gain second-order, V-187
variahble, V-186
wideband two-pole, T1-215
high-voltage power supplies (see also
generators, electrical power;
pawer supplies), 11-487-490, 111-
486, TV-409-413, V-442.447, V[-
499-505
9 to 16-Vele input, V-456
-100-Vde supply, V1-502
12-V supply for Muorescent lamp,
V1-500
10,000 V de supply, 1V-833
ac operated He-Ne laser power
supply, VI-502
arc-jet power supply, starting
circait, 11-479 -
basic cireult, V-446
battery-powered generator, 111-482
bucking regulator, [11-481
control circuit, V1-5801
de generator, 111-481, V-443
de supply, 120-240 Vdc, single-chip
cireuit, V-446
fluorescent-lamp supply, V-444
cold-cathode design, IV-411,
V-447
Geiger counler supply, 11-489
generators (see generators,
cleetrical power)
inverter, I-484
40 W, 120 V e, IV-410-411
Kirlian device supply, VI-6G4
laser cirguils, V-253
negative supply, V-445
negative-ion generator, IV-634
night-vision scope power supply,
VI-601
optoisolated driver, [1[-482
photormultiplier supply, V-444, V-445
preregulated, I11-480
pulse supply, IV-412
pulse-width modulated laser
supply, VI-505
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high-voltage power supplies
continued
regulators, T11-485
foldback-cirrent limiting, 1T 478
solid-state, remote adjustable, TTT-486
strobe power snpply, IV-413
tripler, VI-h04
tube amplifier, high-volt isolation,
IV-126
ulfra high-voltage geverator, 11-488
voltage regutators, VI-500, VI-503,
VI-605
hobby cirenits (see madel and habby
- cirenits)
hold buttan, telephone, 1-612, 11-628
home security systems (see alarms;
armciators}
horizontal deflection circuit, V12182
harn, automobite, -0, 1V-54
hourtime delay sampling circuit, -
668
Howland cureent pump, 11-648
hum reducer circuit, receivers, V-1347
hurnidity sensor, T-385-2K7, HH1-366-
267, VI-265-257
hybrid power amplilier, 11-455
hydrophone, VI-378

I
1 produet detectors, 1V-143
1C Litner, crystal-stabilized,
subharmonic frequencies for, I1-
151
ice formation alarm, [-106, 11-57, 11-5%
1COM 1C-2A ballery charger, [1-656
IF amplifiers, 1-6480, IV-459
AGC system, [V-45%
preamp, [v-460
receiver, [V-459
guadrature detector, TV sound IF,
1-690
two-stage, 60 MHg, 1-563
video [F amplifier/detector, V1-678
wideband, 1-689
ignition eircuits, automotive, V-64
capacitor discharger, 1-103
cut-off circuit, automotive, IV-63
electronic, IV-63
substitute ignition, I{I-41
timing lght for ignition system, II-
60

ignitor, 111-362

fllumination stabilizer, machine
vision, II-306

image canceller, Hi-358

immobilizer, 11-50)

impedance checker, V-136

impedance converter, high-te low, -
41

impedance sensor, nanoampere, 100
megohm input, 1-203

indicators {see measurement/test.
cireuits)

in-use indicator, telephone, [[-629

inductance meter/tester, V-310, VI-
330, VI-3G8

inchiction heater, ultrasonie, 120-kH«
HO0-W, TII-704

inductors

active, I-417
sirnulated, I1-199, V-180

infrared circuits (seo also light
controlled circuits; remote
control devices), T1-288-292, 111-
271-277, TV-219-228, v-223-229,
¥I-261-271
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hody-heat detector, VI-266

data link, 1-341

detector, 11-289, HE-276, [V-224, V-
225, Vi-2632, VI-266

emitter drive, putsed, 11-292

fan controller, 1V-226

filter cireuit, narrow-band, ¥-189

headphone receiver, V227

headphone transmitter, V-227

fon detector, VI-267

TR pulse-to -audio converter, V-224

lager light detector, VI-293

laser rifle, invisible pulsed, 11-291

long-range object detector, 11-273

loudspeaker link, remote, [-343

low-noise detector lor, 11289

night-vision illuminator, Vi-265

oubject deteclor, long-range, [H-273

people-detector, IV-225

preatuplificr for IR photediode, V-
226

proximily swilch, indrared-
activated, 1V-345
receivers, 1-342, 11292, 111-274, Tv-
920-381, V-296, V-299, VI-268
audible-oulpul, VI-271
data-link, low power, VI-265
"M audio receplion, VI-268
light,, V1-204
pulse frequency modulated,
VI-264
single-long, VI-264, VI-270
steady-long, VI-267
wircless headphones, VI-269
remole A/B switch, V-225
remote controller, 1-342 [V-224, V-
229
remote-control analyzer, V-224
remote-control tester, [V-228, V-
228, v-229
remote-extender, IV-227
transmitters, 1-343, II-289, [1-290,
I1-274, 1276, 111-277, IV-226-
227
audio-modulated, VI-262
digital, I1I-275
putsed for on/off control, V-228
remote-control, [-342
voice-modulated pulse FIM, IV-228
-wireless headphones, VI-263
TV remcte control relay, VI-263
wireless speaker system, 111-272, V-
222-223
injectars
thres-in-cne sef: logic prohe, signal
fracet, injector, TV-429
injector-tracers, 1-521, T-522, TI-500
input selectors, andio, low-distortion,
1-38
nput/ontpat buffer, analog
multiplexers, IM-11
inputfontput circoits, NEGO2-based,
V-355
instrumentation amplifiers, 1-346, 1-
348, 1-349, 1-302, I1-283-2495, 111
278-284, TV-229-234, V233235,
VI-272-277
=100V comman mode range, 11-
294
ac-coupled, V1-276
current collector head amplifier, -
295
dilterential, 1-347, 1354, 111-283
biomedical, 111-282
high-gain, 1-353
input, 1-354, VI-275
variable gain, 1349

extended common-mode design,
V-2i4

high input-impedance, VI-275

high-impedance low-drift, I-355

high-spred, [-354

LM8218-based, high-specd, V-235

LMC6062-based, V-234

low-drilt/low-noise de amplifier, IV-
232

low-signal level/high-impedance, [-
o

low-nwise, V1-276

low-power, 111-284 VI-276

meler driver, 11-2496

PICAUNps
oscilloscope, 1V-230-231
thermocouple, 111-283

precision FET input, 1-365

programmable gain, VI-275

-salurated standard cell ampiifier, II-
296

strain gauge, HI-280

triple op amp, [-347

ulira low-noise, VI-277

uilra-precision, {[-279

variable gain, differential input, I-
349, VI-274

very high-impedance, [-354

wideband, III-281

instrumentation meter driver, II-296
integrators, II-297-300, I11-285-286,

V-236-237, VI-278-279
ac ingegrator, V1-279
active, inverting buffer, [[-209
bias-current compensated, VI-279
JFET ac coupled, II-200
gamma ray plse, [-D306
leng time, [[-300
low-drift, [-423
noninverting, improved, 11-298
photocurrent, 11-326
programmahle ot level, T11-286
ramp generator, initial condition
reset, [I[-H27
resettable, TII-286

intercoms, I-115, 1I-301-303, 111-287-

202, V-238-240, VI-376

hidirectional, TT-290

carrier current, I-146

hands-off, T11-291

party-line, 11-303

pocket. pager, 111-288

telephone-intercoms, 1V-607, V-239,
V-240

two-way, [T1-292

two-wire design, [V-235-237

voice-activated, one-way, V-239

intercoms (See wlso lelephone-

related circuits), V-238

interfaces {see alsa computer

circuits), [V-2:38-242 V-241-244,
V1-280-251
A80x, 650x, 8080 funilics, 111-98
arpateur radio transceiver, relay
interface, V-24:3
audioftelephone interface, VI-626
audio-to-ADC interface, V-242
casselte-lo-lelephone, [-618
CPU interface, one-shol design, [V-
DVM, temperature sensor and, [I-

FET driver, lew-lovel power FET,
1V-241

fiberaplie, 1207

keyboard matrix interface, [V-240

logic-level translators, IV-242



microcompuler-lo-triac interface,

optical-sensor-Lo-TTL, 1314

oplocauplers, V-406-407

oploisclalors, V-406-407

preanp receiver inlerface, V-243

process conlrol, 1530, V=248

RC receiver relay inlerface, VI-651

remole-conteol lransmilter
interface, V-511

resistive lransducer interface, V1-
281

RS-232, computer-powered, VI-138-
139

RS-422 to RS-232 converter, VI-133
tape recorder, II-G14
telephone
audio interface, V-612
telephone-line interface, V-605
timer/ac line interface, VI-281
transmit keyer interface circuit, VI-
31
video interface with syne stripper,
V-6h9
intermipter, gronnd fault, I-580
interval timer, low-power,
microprocesser programmable,
M-678
intruder-detector, light-keam
Activated, ¥V 11
preamg, ¥V-13
2RE-2RE
250 wall, V-246
analog switched inverter, VI-604
de-Lo-ac, ¥V-247
de-to-defae, 1208
digital, V-246
fasl, [-422
fixed power supplics, 12 Vinput,
V-395
flip-flop, 111-103
fluorcscent lamp, 8-W, 111-306
frequency inverter, 111-297
high-voltage, 111-484
40W, 120V ac, IV-410-411
low-power, fixed power supplies,
1-466
on/off switeh, [II-594
picture, video circuits, 11I-722
positive-to-negative de/de inverter,
VI-285
power, [11-298
12 VDC-to-117 VAC at 60 He,
11-284
medium, 111-296
MOSFET, I-295, ¥-247
rectifier/inverter, programmable op-
amp design, 1V-364
signal source for audio
amplifier/inverter, VI-702
ultrasenic, are welding, 20 kHz, [H-
o0
variable frequency, complementary
output, -297
voltage, precision, I1I-298
inverting amplifiers, 1-41-42, 111-14
ac, high-gain, [-92
balancing circuit in, [-33
gain of 2, lag-lead compensation,
UHF, [-566
low-power, digitally selectable gain,
11-333
power amplifier, 1-79
programmable-gain, 111-505
SCR inverter and trigger, VI-283
sine-wave inverter, VI-285

unity gain anplifier, I-80
vehicle audio amplifier inverter, V1-
284
wideband unily gain, 1-35
ion delector, V1-267, VI-533
ion generalor, V-248-240, VI-286-288
isalaled feedback power supply, 1H-
464
isalation amplifiers
capacilive load, 134
level shifler, 1-348
medical telemetry, 1-332
rf, 11-547
isolation and zero voltage switching
fogic, 11-415
isolation transformer, ¥-349, V-470
isolators
analog data-signal transmission, V-
133
digital transrission, 1I-414
stimulus, I11-301

J
Jacob's Ladder, VI-389
JFET gircuils
ac coupled inlegralor, HI-200
amplificrs
500-Mohm input impedance, V-23
current source biasing, V-21
chopper circuit, V-352
headphone audio signal amplifiers,
V-b7
oscillator, variable frequency, VI-
449
preamplifier, V-22
sauree follower, V-20
voltmeter, V-318
jitter suppression, V-342

K
kalcidoscope, sonic, V-548-549
Kelvin thermomeler, [-655
zero adjust, H1-661
key illuminalor, ¥-333
keyer, elcetronic CW “bug” keyer, V-

keving circuits, [V-243-245
AFBK generator, one-chip, VI-23
automatic operation, II-15
automatic TTL Morse code, I-25
CW keyer, [V-244
CW transmiteer, V1-22-23
electronic, {-20
frequency-shift keyer, [V-245
negative key line keyer, IV-244
PTT control from receiver audio,
vI-28
transmit kever interface circuits,
VI-31
wireless RTS kever with data, VI-
136
Kirlian device supply, VI-504

L

lamp-control circuits (see lights/light-
activated and controlled circuits)
laser circuits (see diso lights/light-
activated and controlled circuits;
optical circuits), 11-313-317, III-
300-311, V-250-254, VI-280-296
ac operated He-Ne laser power
supply, VI-502
de supply, VI-295
diode sensor. IV-321

discharge current stabilizer, 11-316
drivers
IC-hased, VI-246
op-amp, VI-295
pulsed double-helerostructure
laser, VI-296
-single helerostrueture diede,
VI-290
gun, visible red, I-310
handheld laser, V-252
high-vollage supply for He-Ne laser,
VI-20]
IR laser light detector, VI-293
light detector, [I-314
power supply, IV-636, V-251, V-254
high-voltage, V-253
with starter circuit, V-252
pulse-width modulated laser
supply, VI-B05
pulsers, lager dicde, 1-416, II1-311
receiver, IV-368
PLL IR, VI-294
sound effect generator for laser
pistol, VI-262
rifle, invisible TR pulsed, fi-291
simulaterd laser wsing LET, V-253
fransmitter, VI-292
latches, V-356
12-V, solenoid driver, ITT-572
comparator and, 1L1-88
latching relays, de, eptically coupled,
11-417
latching swit chies
double touehbutlon, 1-138
SCR-replacing, LUI-549:3
LCD display
7-scgiment, V-165
conlrasl temperature compensator,
VI-145
fixed-powoer supply, TV-342, 1V-403
large-size, V-164
lead-acid batteries (see also battery-
related cireuits)
battery chargers, [1-65
life-extender and charger, IV-72
low-batlery detoctor, 1156
leading-edge delay circnit, 11147
LED circuits
T-segment, V-166 -
ac-power indicator, [V-214
alternating flasher, ITI-198, [11-200
back-biased GaAs LED light scnsor,
I1-321
bar graph driver, [{-188,-VI-195
battery-charger test circuit, V-89
blinker, light-controlled, VI-301
brightness, I-250
Christmas tree light flasher, V-187,
V1225
color shifting LED display, VI-189
common-cathode display, V-167
driver, emitter/follower, IV-150
flaghers, ¥V-195, V-196, VI-226, VI-
227
alternating, [11-198, II1-200)
Christmas tree lights, V-147
control circuit, IV-182
dark-activated, V-195
driver, V-194
multivibrator design, [V-182
PUT used in, [[-239
ring-arcund; {II-194
sequential, reversible-direction,
v-182
three-year, I11-194
UJT used in, 11-231
frequency comparator, Ii-110
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LED eircuits continued
light sensor, back-hiased GaAsFET,
I-321
leading-zero suppressed display, V-
165

matrix display, two-variable, I11-171
millivoltmeter readout, TV-284
multiplexed cormon-cathode
display ADC, 11I-764
output indicator for 555 cirenits, VI-
260
panel meter, [11-347
peakmeter, 11I-333
pulser, VI-226
receivers for lightwave
communications, VI-310
ring-arcund flasher, HI-194
RS-232C, computer circit, MT-103
simulated-laser circuit, V-253
strobe, random, VI-224
three-year flasher, I11-194
trangmitter for Hghtwave
communications, VI-309
voltmeter, IV-286
VU meter, IV-211
level, electronic, I1-666, IV-328, VI-328
level controllers/detectors (see also
fluid and meisture), 11-174
alarm, water, [-389
audio, automatic, 11-20
audio {ALC), V-60-62
cryogenic fluid, I-386
- hiysteresis in, I-235
level of liguid, 1-107, 1-235, I-387, 1-
388, [-389, -390, I1-174, T1-244, TI-
246, II-205, I-206, B1-207, 1-203,
11210, IV-186, IV-190, TV-191
meter, LED bar/dot, I-251
peak, [-402
sound, I-403
three-step, 1-336
visual, 11I-269
warring
audio output, low, I-391
high-level, [-387
Ievel shifter, negative-to-positive
supply, [-394
LI* or HF field strength meter, 11-212
LF receiver, [V-451
lie detector, 1I-27T, IV-206, V-255-2h6
light-beam communicatinn circuits,
V-257-261
rceeivers
audio, visible-light, V-261
FM lLight-beam, V-259
modulated light, V-268
voice-communication, V-260
transmitters
audio, visible-light,, V-261
FM light-bearn, V-259
modulated light, V-258
voice-communication, V-260
light-controlled circuits (see also
lager circuits; optical circuits), [[-
304-312, 11-318-331, TIT-312.319,
V-262-283, VI-297-312
860 W limited-range light control, I-
376
alarms, V-9, V-273
dark-activated alarnm, pulsed tone,
v-13
high-output, pulge-tone, V-14
precision design, V-12
~self-latch, tome output, V-15
with hysteresis, V- 14
with latch, V-12
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light-beam intruder-detection, V-
11, V-13
ambient-light cancellation circuit,
11-328
ambient-light ignoring optical
sensor, [-413
audio oscillator, light-sensitive, II-
315
back-biased GuAs LED sensor, II-
321
black light, batlery-operated, V-281
battery-powered light, capacitance
operated, 1-1:31
brightness contrel, [-377, HI-316
carport light, automatic, [[-308
chaser lighls, scquential activation,
IV-251, IV-252
Churistinas light, driver, 1V-2564
Churistinas tree lights sequencer, V-
264 265
coloritueter, VI-306-307
cormnplementary, [-372
conlroller, IV-252
cross [ader; [-312
darkness monitor, VI-303
detectors of tght, [-362, IV-369
diminers, 1-369, [1-309, 1V-247, IV-
249 V266, VI-377
800 W, 114109
CMOS touch dimrner, V-270¢
de lamp, 112307
[our-quadrant, [V-248-249
halogen lamps, 111-300
headlight, [[-57, [I-63
low-cost, [-373
phase-conirolled, V-267
soft-starl, 800-W, 1-376, III-304
tanddem, I1-312
triac, 1-375, I-310, I11-303
dissolver, solid-state, [[-304
drivers, lump drivers, I-380
Lip-flop independent design,
1V-160
low-frequency flasher/relay, [-300
MOS lamp driver, V-269
uptical coupling, 111-413
neon kunps, 1379, V-270, V-459
short-cireuil-proof, 11-310
emergency light, 1-378, 1-681, II-
320, 1L-317, 11-416, IV-250
exposure meler, phote enlarger, V-

flame monitor, 11-313

Masher, dark-activated, V-1956

Noodlamp power, [I-373

Nuorescenl-lamp high-voltage
power supplies, [V-411, V-444, V-
447 VI-600

Iringe counter, VI-300

halugen lamp protector, V-271

holiday lights sequencer, V-264-265

indicator-lamp driver, optically
coupled, 1M-413

infrared circuits (see infrared
cireuils; remaote control)

interruplion detector, 1-364

inverter, luorescent, 8-W, [I1-306

key illuminator, V-333

larng: pulser, VI-227

lamp timer, VI-649

LEDs (see LED circuits)

level of ight, 1-365, 1-367, [-376, [-
3477, 1-380, 1-389, 111-313, [I1-316

life-extender for lightbulbs, TIT-302

light meter, VI-308, VI-350

light-bulb changer, automatic.

design, TV-253
lights-on warning, TV-58, 1V-82, Iv-
250
light-seeking robot, 11-325
logarithinic light sensor, 1-366
logic cirenit, T-393
machine vision illumination
stabilizer, 11-304
marker light, TIT-317
meters, light-meters, 1382, 1383,
V-305
phota enlargers, V-434-415
modulator, TT-302
monostalile multivibrator, light-
controlled, VI-30:3
monostabie photocell, sell-adjust
trigger, 11-329
mooring tight, automarie, 11-323
name in lights, V1-379
neon Christmas light fashers, VI-
225
neon light drivers, 1-379, V-270, V-
459, Y1-198
night lights
automatic, [-360, U-306
telephone-controlled, H1-604
night-vision illuminator, IR, V1-2656
night-vision scope power supply,
VI-R01
on/off relay, I-366
on/off rerninder
automotive lights, 1-10G9
with ice alarm, 1-106
one-shot timer, TTT-317
optical intermption sensor, IV-366
oscillatar, light-controlled, V-279
outdoor light contreol, V-275
phase control, T1-303, 11-305
photo alarm, [I-319
photocell, monostable, sell-adjust
trigger, 11-329
photocurrent. integrator, 11-326
photodiode amplifier, VI-301, VI-
302
photodiode log converter/
transmitter, VI-312
photodiode sensor amplifier, 112324
photoelectric contreller, 1V-369
photoelectric sensor, V-277
photoelectric switches, 11-321, 1
326, M-319
phototransistor, V-279
porch light control, V-268, V-276
projector-lamp voltage regulator, 11-
305
power outage light, line-operated,
Tm-415
pilse-generation interruption, 1-357
receivers, LED lightwave
communications, VI-31{)
relays, [-386, V-275, V-278 V-279,
VI-304
remote-controller, 1-370
rohot.
eyes, [1-327
light-seeking robot, 1-325
running light sequencer, V-264
sensars, 1367
ambient-light ignoring, I11-413
back-biased Gads LED, 11-321
de serve, V1-300
logarithunie, 1-366
multiple-input, V-273
optical sensor-10-TTL interface,
11-314
photoeteetric, V-277



sequencer, V263,
holiday lights, V-264-266
pseudorandorm, 111-301
running light, ¥-269
shinunering light, V-268
short-circuit proof lamp driver, T1-
310
signal conditioner, photodiode
design, 1I-330
solar power suppiy, VI-311, VI-312
solid-state light sonrces, ¥-282-283
sound-controlled lights, [-609, V-
552
speed controller, 1V-247
starry light, 1-579
strobe light, VI-468
high-voitage power supplies,
V-413
phota strobe, V-436, V-437
random LED, V1-224
trigger, V-436
variable, 111-b39-530
sun tracker, [11-318, V1-299, VI-312
switches, T1-320, ITT-314
adjustable, 1-362
capacitance switch, 1-132
dark-activated, V-274, V-270
light-fdark activated, V-274
light-activated, self-latching,
V278
light-controlled, 11-320, HI-314
photoelectric, TI-321, 11326,
11319
solar triggered, 1T1-318
vero-point triac, T-311
tachometer adapter, VI-208
traffic light controller, VI-208, VI-A05
transmitter, LEL lightwave
coruunications, VI-309
telephone in-use light, T1-626
three-way light contred, TV-251
touch lamp, three-way, 1¥-247
triac circuit, V-268
triae controller, V-267,V-271
triae switch, inductive load, TV-263
turn-off circuit, SCR capacitor
design, TV-2b4
wwilight-triggered circuit, [[-322
video, low-level video TF-amplifier,
1-687-689
voltage regulator for projection
larap, 11-:305
wake-up call light, 11-324
warning lights, 11-320, 111-317
light-seeking robot, 11325
limit comparators/detectors, 1-1066,
L1-108
alarm, high/iow, 1-151
double ended, 1-156, 1-230, 1-233, II-
105
micropower, 1-165
frequency-limil detector, 11177
Liriters, W-320-322, 1V-2556-257
wadio litniter, V-335
clipper/litiiter, [V-355
low-distortion, 1115
dynarnic noise reduction cireuit, TT-

hold-current, solenoid dreiver, 1T

noise, 1-395, 11321

one-zener design, 1V-257

oulput, Hi-322
power-consumption, IL-572
transmit-lime limiter/timer, IV-680
voltage limiter, adjustable, IV-2566

line amplifiers, [1I-37
duplex, telephone, IlII-616
RIAA line amp/driver, VI-77
universal design, 1¥-39
line drivers, [-262
50-ohm transmission, 11-192
600-ohm balanced, II-192
audio signal amplifiers, V-54
full rail excursions in, [[-180
high-output 600-cohm, II-193
impedanece-matched with 75 Ohm
load, V1-197
low-distortion composite 100 mA,
VI-200
line receiver, balanced, VI-552
line receiver, dual-inverter, VI-542
shield/line driver, high-speed, VI-
198
stereo line driver, VI-108
synchronized, [11-174
video amplifier, 11I-710
video line driver, VI-683
video line receiver, VI-550
line-dropout detector, 11-98
line-frequency square wave
generator, [[-599
line receivers, VI-542, VI-552
digital data, 11I-534
low-cost, [11-532
line-sync, noise immune 6{) Hz, [1-367
line-current detector/monitors, I11-
341
optically coupled, III-414
line-hum touch switch, III-664
line-synchronized driver eircuit, I1I-
174
line-voltage announcer, ac, 11I-730
line-voltage monitor, II1-611
line-voltage-to-multimeter adapter,
V-312
linear amplifiers
1.2-kW 144-MHz, VI-20
2-30 MHz, 140W PEP amateur
radio, I-H65
100 W PEFP 420-450 MHz push-pull,
1-554
160 W PEF broadband, 1-556
amateur radio, 2-30 MHz 140-W, I1I-
260
audio power amplifiers, ¥-51
CMOS inverter, II-11
inverter, linear amp from inverter,
1I-11
micropower, VI-T3
rf amplifiers
fi-m, 100 W, [V-480-481
903 MHz, IV-484-485
ATV, 10-ta-15 W, [V-481
linear couplers
ac analog, [[-412
analog, 11-413
de, T-411
optocoupler, instrumentation, I1-
417
linear 1C siren, I11-664
linear ramyp generator, [[-270
link, fiberoptic, 11I-179
liquid-level detectors (see fluid and
moisture detectors)
lithium batteries
charger for, TI-67
srate of charge indicator for. 11-78
little dipper dip meter, [1-183
load-senging circnits, V-284-285
locator, In-parts treasure, I-109
lock detector, VI-176-177

locks, clectronic, 1-194-197, IV-161-
163, VI-203-205
cormbinadion, [-583, 11-196
digilal enlry lock, 1V-162, V-157
frequency-bused lock, VI-204
keyless design, 1V-1623
lock detector, VI-176-177
three-dial combination, 1E-195
locomolive whistle, 11-58¢
logarittunic ampliliers, 1-29, [-356, T-8,
V1-56
de Lo video, 1-38
log-ratio amplifier, 1-42
lagarithmic converter, last, 1-169
logarithnie tight sensor, [-366
logarithmic sweep VCO, 11-7T38
logic/logic circuils, V1-913-316
amplifiers, logic amplifiers, 1-332-
335
Jow-power binary, to 10n gain
low-frequency, 11333
low-power inverling, digitally
selectable gain, 1-333
low-power noninverting, digitally
seleclable input and gain, 11-334
precision, digitally progracmable
inpul and gain, 11-335
progranunabie araplifier, 11-334
AND gule, Y1-315
audible pulses, 11-345
chip tester, V12334
combinatorial logic multiplexer, VI-
J15
converler, TTL wo MOS, 1-170
four-stale, single LELY indicator, T1-
361
isolation and zero voitage switehing,
11-415
level shifler, negalive-lo-positive
supply, -394
light-activaled, 1-393
line monitor, 1II-108
logic control for 78xx regulator, V1-
562
overvoliage prolectlion, 1-617
power supply, J.8-V from -V, VI-
492
probes, logic probes, 1-620, 1-625, |
526, IV-430-431, 1V-4:34, VI-523,
VI-523
CMOS, 1-52:1, 1-526, 111-499
digital, 111-497, V-310
four-way operation, IV-432 \
memory-lester, installed, 1-625
single-IC design, 1V-433
three-in-onc sel: probe, signal
tracer, injector, 1V-429
pulse generator for logic-
troubleshooting, [V-436
pulser, II-520, V-484
regulator, 5-V, with eleclronic
shutdown, VI-496
relay ANL circuil, VI-316
relay CR circuit, VI-316
sipnals, long delay line for, 11107
sine wave oscillutor, V1-440
state change indicalor, V1-314
testers
audible, II-343, V-313
TTL, I-627
translators, logic-level translalors,
1V-242
long-duration timer, PUT, II-673
long-range object detector, III-273
loop antennas
3.5 MHz, [V-12-13
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logicAogic cirenits cordeanued
dual band, 80-160m, V-32
preamp, V-38
loop oscillators, VI-385
loop transmitter, remote sensors, 111-
T
leap-thru video amplifier, IV-616
loudness controls, T-46, 11-47
amplifier, lonudness amp, 11-46
balance amplifier with, [1-395
loudlepeakers
coupling circuit, .78
homn as londspeaker, 1V-54
protectar circuit, V-48:3
remote livk, I-343
low-distartion input selector for
andio use, 11-38
low-fraquency oscillators, 111-428
crystal, I-184, 11-146
oscillator/[lasher, 11-234
Pierce oscillator, U1-133
TTL oscillator, I1-595
low-pass fillers, [-287
aclive, V-178, V-181, V-188
digitally selected break frequency,
[[-216
fourth-order, V-184
amplifier, VI-49
Bulterworth, V-180, V-181
Chebyshev, fifth-order, mnlti-
feedback, II-219
clock-tunable, monalithic, 1 mV, ¥-
187
pole-active, [-205
fast-response, fast settling, 1V-168-
fast-gettling, precision, 11-220
precision, fast settling, [1-220
Sallen Key, VI-221
10 kHz, 1-279
active, IV-177
equal component, 1-292
second order, 1.289
second-order, V-188
serond ordear Sallen-Key, 1289
unity-gain second-order, V-187
variable, V-186
valtage-controlled, VI-219
low-voltage alarm/indicator, 1224, TT-
493, TIT-765
low-voltage power disconnector, I[1-97
LYDT circuits, [2336-3389, [11-323-324
driver demodulator, 1-337
signal conditivner, {-338

M

machine vision, Huminalion stabilizer
for, 11-306
magnetometer, (11341
magnets
clirrent sensor, magnetic currents,
111-341
electromagnetic-lield sensor, V-308
permanenf-magnet detector, IV-281
preamplifiers, magnetic, 189, [191,
[IT-37, M-673, 1V-35, 1V-36
proximity sensor, V-308
transcducer, magnelic transducer, I-
233
mains-failure indicator, [V-2168
marker generator, 11-138
marker light, IL1-317
mathematical circuils, I1-325-327,
TV-258-263, V-286-288, VI-317-
326
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adder circuits, II[-327
binary, fast=action, TV-260-261
averaging circuit, VI-324
bridge linearizing function, VI-321
difference of squares, VI-323
divider circuits, IV-1560-156
binary chain, [-258
divide-by-2-or-3 circuit, IV-154
divide-by-N
1+ GHz, IV-i55
1.6+ divide-by-n, IV-156
CMOS programnmatie, I-257
7490-divided-hy-n, TV-154
divide-by-odd number, TV-153
frequency dividers, I-268, I1-251,
H-254, [II-213-218, T-340, Ni-768
1.2 GHe, 111-129
10-MHz, ITT-126
clock input, TV-151
decarle, I-259
divide-hy-1.5, 11216
low-cost, HI-124
low-frequency, 11-263
preamp, {11-128
programunable, IV-152-1563
staircase generator and, 1-730
tachometer and, 1-310
add-nuwnber counter and, HI-217
one Leim, 326
pulse, non-integer programmable,
11-511, 11I-226
ninimum/maximum selector, four-
input, V-332
multiplier circuits, IV-325, VI-325
low-frequency multiplier, [V-325
precise commutating amp, V-
262-263
voltage multipliers, TV-631-637
2,000 ¥ lew-current supply, Tv-
636-637
10,000 ¥ de supply, IV-633
corona wirkd generator, 1V-633
doubiers, 11-459, [V-63h
cascaded, Cockeroft-Walton,
V635
triac-controlled, III-468
laser power supply, TY-636
negative-ion generator, high-
voltage, [V-634
tripler, low-current, TV-637
multiplier/divider, VI-318, v1-322
percentage-deviation ratio
computer, VI-326
polar-to-rectangilar
converter/pattern generator,
radia direction, V-288
polynomial generator, V-287
root extractor, V-207, V-288
sin approximation, VI-323
slope integrator, progranunable, [V-
259
square-root circuit, VI 319, VI-320,
VI1-322
subtractor, II{-327
MC1330/MC 1302 telavision 1F
amplifier, I-688
measuremert/test cirenits (see also
monitors: probes), 7-340, 111-268-
270, II-328-348, TV-210-218, 1v-
264-311, V-230-232, V-289-341,
VI-258-260, VI-327-163
100 K megaohm de, 1-524
3-in-! test set, TM-330)
556 cirenits, LED nutput indicator,
VI-264
absohute-valne circuit, 1V-274

ac hol wire, I-581

ac-currend, indjcator, IV-290

ae-power indicater, LED display,
1v-214

ac/de indicator, IV-214

ae outlel Lester, V-318

a4 power monitor, VI-351

ac wiring locator, V-317

ac-walls caleulator, V-304

acceleromeler, V1-345

acouslic-sound receiver, [V-311

acouslic-sound transmitcer, [V-311

aclivily Lester, crystal oseillators, V-

38

alarm and, ]-337
allimeler, digital, V-206
ammeter, low-current, V-307
ancrometer, hot-wire, I11-342
atmosphere neise monitor, V1-370
audible logic tester, II-343
audible TTL, [-H24
audio amplifier tester, VI-341
audio frequency meter, 1-311, V-
305, V-320, VI-335
audio millivolt, ITI-767, 111-769
axdio power, T-488
audio-rf signal tracer, 1-527
automatic contrast, 1-479
antomotive electrical tester, [V-45
antomotive-ternperalure indicator,
PTC thermistor, [[-56
B-field rmeasurcr, 1V-272
balanee indicator, IV-215
balance rueler for slereo, V-583
baroreter, [V-273, VI-338
baltery indicators/testers, 1-108, I-
121, 1-122, I-124, IV-74, IV-78, IV-
7Y
beal frequency, 1-336
breath alert alcohol tester, IT1-359
broadband ac active rectifier, TV-
271
buzz box continuity checker, 1-Hi1
cable tester, [11-639, V-289
calibrator (see calibrators)
capacilance buffer
low-input, i[[-498
stabilized low-input, III-502
capacitance meters, [-400, TI-81-94,
NI-75-77, VI-340
A/D, 3.6 digit, I11-76
capacitance-to-voltage, II-92
digital, {I-94
capacitor testers, [V-205, TV-279, V
3086, VI-3568
clamp-on-current compensator, 11-
501
CMOS logic, I-523
continuity testers, 1-550, I-551, IT-
342, I-633, II-534, T1-535, TIT-345,
II[-538-540, IV-287, IV-289, TV.
206, V296, V-203, V-317, V-319
crystal tester, [-178, I-186, 11-151,
V-139
current meters and monitors, 12039,
1-162-157, I11-338, VI-259, VI-35h5
ac current indicator, IV-290
current sensing in supply raiis,
1I-153
clectrometer amplifier with
overload protection, II-155
Hall-effect sensors, II-255, TV-284
high-gain current sensor, TV-2&1
picoammeter, 1-202, II-154, 111567,
111-338
guarded input, II-156



range ammeter, six-decade, -
153, II-166
curve tracer, =397, IV-274, V-300
OW offscl indicalor, IV-213
devialion meter, IV-303
dial putse, H1-613
digilal frequency meter, =344
digital rnultimeter (MM, iV-291,
V-291
digilal voltineters (VM) 111-4
3.5-digil, 1-713, I11-T61
2.75-digil, [-711
4.5-digil,, 1-717, IL-760
adapter for PC, V-310
aulo-calibrate cireyil, 1-714
aulomalic nulling, I-712
interface and lemperature
sensor, 11-647
LED readout, IV-236
temperature sensor and DVM, 847
diode tester, [-401, [-402, 1-406, II-
343, 11I-402
dip meters, I-247, 11-182-183
bandswitched, [V-288
basic grid, [-247, IV-208
dual gate IGFET, 1-246
little dipper, 1I-183
varicap tuned FET, 1-246
direction-of-rotation circuit, 11I-335
diode-curve tracer, IV-274
diode-matching circuit, IV-280
dosage rate, [-634
driver, meter-driver rf amplifier, 1-
1Hz, 1I-545
duty-cyele meter, 111-329, 1V-265,
IV-275, IV-280
dwell meter, 1-102, 1II-45
E, T, and R measurement/est,
circuits, [V-283-206
EC{ amplifiers with right leg drive,
VI-354
electrolytic-capacitor reforming
circuit, IV-276
alectrormagnetic-field sensor, V-308
electrometer, IV-277
electroscope, VI-341
electrostatic detector, [11-337
ELF maonitor, VI-336
energy consumption monitor, V-290
expanded-scale analog meters, I1-
186, TII-774, V16
FET probe, III-501
FET voltmeter, TT-765, TIT-770
field-strength meters, [[-208-212,
III-182-183, TV-164-166 V-174-
176
1.5-150 MHz, I-275
adjustable sensitivity indicator,
1274
high-sensitivity, TT-211
LF or HF, 11-212
microwave, low -cost, -273
ef sniffer, (1210
sensitive, 1274, HL183
signal-strength meter, IV-186
transmission indicator, TT-211
tuned, 1-276
UHF fields, [V-165
untuned, 1-276
Hlter analyzer, audio [ilters, [V-30%
fash exposure meter, 1-484, 11-446
frequency comparator, VCO and
input, VI-353
Frequency counter, 11340, 1V-300,
VL3680
frequeney divider, VI-10-MHz

frequency standard, Vi-341
frequeney melers, 1-610, H-249-250,
IV-282, IV-301
analog, V-307
audio, 1-311
lincar, 1-310
low-cost, 11-250
puwer, 11-250
power-ling, [-311
Irequency shift keyer tone
generalor, 1-723
Irequency standard, 10-Mlle, VI-
gale dip vscillalor, V1344, V1346
Geiger counters, -536-537, 11-489,
11-514, V-217-214
general purposce rf detector, H-500
go/mo-go Lest circuils, [-401, 1-167
grid-dip meters, [-247, 1V-288
ground, [-580, [1-345
ground-noise, batlery-powered, Hi-
A00
harmonic disiorlion
analyzer, V-291, VI-357
moter, Vo312
impedance checker, V-136
in-usc indicalor, telephone, 1-628
inductanee meler, incar, V-316, V-
430, VI-358
infrared detector, low-noise, 11-289
injectors, 1V-429
ion detector, VI-267T, VI-533
ion-sensing electroscope, VI-287
high-frequency and rf tester, [V-
297-303
LC checker, 11I-334
LED meters, [-251, 11I-347
level indicators (see fluid and
moisture, level)
line-current monitor, [11-341
light meters, [-382, 1-383, V-302, VI-
308, VI-360
line-voltage-to-multimeter adapter,
V-312
logic chip tester, VI-334
logic probes, [-620, [-5256, I-628, IV-
430-431, IV-434
CMOS, 1-523, 1-526, I11-499
digital, I11-497, V-310
four-way operation, [V-432
memory-tester, installed, [-D25
single-IC design, [V-433
three-in-one test, set: probe,-signal
tracer, injector, IV-429
Togic: tester, 1-627, 11-345, TMT-343, V-
313
low-current measurement, 1M-345
Tow-ohms adapter, IV-200
Tow-volrage, 111-769
magnet/magnetic detectors, TH-341,
TV-266, TV 281, V-308
magnetometer, 11-341
mains-failure indicater, TV-216
measuring gauge, linear variable
differential transformer, 1-404
meter taster, IV-270
metroncmes, [-411-413, T1-353-3655,
11-353-364, TV-312-314, V-392
micraammeter, de, four-range, TV-
202
microlarad counter, IV-275
microvolt, 11.499
millivolerneters, 1767, T 769, V-
289, 1V-294, 1V-205
ac, 1-716
audio, I[11-767, 111-769

de, [V-295
four-range, 1V-289
high-inpul impedance, 715
LED readout, 1¥V-294
minule marker, V=337
model car derby winner indicator,
V]-259
mdulation monitor, (11376, [V-299
mane audio-level meter, IV-310
mtion sensor, unidirectional, IF
motor hour, 11-340
motoreycle tune-up aid, V1-159
multiconductor-cable tester, 1V-288
multiteters, 1V-291, 1V-203
nanoareneter, V2349
negative voltage reference, V1-331
noise generator, [V-308
olunmelers, 1549, 1L-540, IV-290
On indicator, 1IV-217
on-Lhe-air, HL-270
op-amp de offsel shifl tester, ¥V-319
aplical light probe, 1V-369
ascilloscope adapler, [our-trace, 1V-
267 -
averspeed, [-108
avervollage prolection, 1-150, 1-B17,
11-46, I-107, 11-488, L11-513, 11i-
762, IV-389
paper sheel diseriminator, copying
machines, =339
peak detectors, [1-174, 1-175, 11-
434-436, II-771, IV-138 1V-143
analog, with digital hold, I11-154
decibel peak meter, 111-348
digital, III-160
high-bandwidth, 1II-181
high-frequency peak, 11-175
high-speed peak, [-232
LED design, peak meter, I1I-333
level detector, [-402
low-drift, 1II-156
negative, [-225, 1-234
op amp, IV-145
positive, 1-225, [-235, 1I-435, I1I-
169
true rms, [-228
ultra-low-drift peak, [-227
voltage, precision, [-226 -
wide-bandwidth, 11I-162
wide-range, III-152
pH tester, [-329, 111-501
phase detection/manipulation
circuits
detectars, [-4006, 1-476, 11 344,
11439, I1-441. 11-442,
TM-440-442, TV-127
10-hit, acenracy. 11-176
digital VOM, 1V-277
phase-difference rdetector, 0
fir 180-degree, 11-344
phase selector/syne
rectifier/balanced modulator,
TH-441
sequencers, phase sequence,
1-4786, T-437-442, I1-441
re circuit, phase sequence
reversal detection, 11-438
reversal, re cirenit to detect,
11-438
three-phase tester, 11-440
shifters, phase shifters, IV-647
0-180 degrees, T-477
0-360 degrees, 1-477
single-transistor design, [-476
splitter, precision, TTT-582
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neasurement/test circuits continued

tracker, three-phase square wave
generator, 11-698

pleeammeters, I-202, I1-154, 111-338
circuit for, II-167
guarded input circuit, I[I-156

FIN diode tester, VI-353

polarity indicator, V-231

power gain meter, 0 MHz, 1-489

power line frequency tester, I-311

power mcter, 1-489, VI-333

power supply test load, constant-
current, [V-424

power supply, 10-MHz frequency
standard, VI-335

powcer transformer tester, VI-354

prescaler, 660 MHz amplifying, IT-502

pressure gauge, digitat, V-314

probes, 4-to-220V, [I1-499

process controller, VI-4- to 20-maA,
VI-365

proximity sensor, magnetic, V-308

pulse-width meter, I1}-336

QRP SWR bridge, IIT-336

radan detectors, VI-531-633

RC decade box, V-284-205

receiver-signal alarm, ITT-270

receiver signal-strength indicator,
vI-260

rcference cireuit, VI-339

rcflectometer, I-16

remote-control infrared device, TV-

remote meters, VI-347

resistance measurement, T1-342, 1v-
285, VI-335

resister simulator, 100-W, V1352

resistors, programmable, V1-36:1

resistance/continuity meters (see
contimuity tester, ahove)

i bridge, V-303

f output indicator, TV-299

If power indicator, T-16, 111-332, V1-
348

rf probe, 1-523, TIT-498, 11[-502, IV-

33

1t test oscillator, V-412
1f voltmeter, III-766
ri-actuated relay, IT1-270
S meter for communications
receivers, V-311
scale, electronic, V-207
SCR tester, MT-344
short-tester, V-313, V-315
shutter, [-485
signal generators, ¥V-309
AM broadcast-band, IV-302
AM/TR, 455 kHz, [V-301
signal strength meter, 11-342, IV-
166
signal fracer, 1V-428, V-309
signal tracking signal generator, V-
356
simulated, T-417
single injector-tracer, H-600
80il maisture, I[[I-208
sound-level meters, 111-346, 1V-305,
vV-307
telephone, 111-614
sonnd sensor, 1V-218
sound subcarrier generator, VI-368
sound-test circuits (see also sound
generators), IV-304
speedormeter, bike, IV-271, IV-282
static detector, [V-276
stereo test circuits
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audig-level meter, IV-310
audig-power meter, I1I-331, TV-
306
balance indicator, [-618-619
receplion indicator, III-269
stud finder, 1JI-339
strain-gauge sengor, ¥1-336
supply-voltage monitor, V-320
suppressed zero, [-716
SWR power, [-16, [-22, IV-269
tachormelers, 1-94, I-100, [-102, 1I-
175, 11335, 111-340, 11-347, V-65,
V-596-508
analog readout, [V-280
calibrated, [1I-598
closed toop feedback.control,
11390
digital readout, II-61, I11-45, 1V-
268-269, IV-278
dwell meter/tachometer, [I1-45
[eedback control, 11-378, I1-390
frequency counter, -310
low-frequency, 11I-696
minimurm-component design, I-

motor speed controllers, 13-378,
389
optical pick-up, 111-347
sel point, 1i1-47
Lelephone
in-use indicator, II-629, IV-560,
IV-563
line-tester, V-615
off-hook, [-633
Lemperature {see temperature-
related circuits)
temperature indicator, [V-570
test driver for hobhy servas, Vo197
test probe, 4-220 V, I11-499
tester, IV-270
thermometers, III-637-643
three-in-one set, logic probe, signal
tracer, injector, [V-429
three-phase tester, II-440)
it meter, IIT-644-646, V-302
tone, digital IC testing, IT-504
transistor tester, [-401, TV-281, V-
306
transistor-matching circuit, ¥1-339
- transmitter-output indicator, IV-218
tri-color indicataor, V-232
TTL logic tester, I-527
universal test probe, IV-431
UHF source dipper, TV-249
undervoltage, hattery operated
equipment, 1-123
universal test. probe, IV-431
VCR head amplitier tester, VI-48
vibration meter, [-404
video-signat amplitude ineasurer, V-
309

visual modulation, [-430
vigual level, 1T1-269
voice level meter, V1-194
voitage level indicators, 1-335, I-
337, 1-338, I-718, III-76R-772, V-
301, v-315
voltage probes, V-474
voltmeters, 111-758
3.5 digit, 1-710, I-713, 1UI-T61
4.5-dligit, 760
G-digit, TT-760
ac, I-716, 111-785, 111-772
add-on thermometer for, [I1-640
bar-graph, 1-49, 11-54
de, 762, 11-763, V-301

digital voltmeters (DVM), 111-4

3.6-digil, commeon anode
display, I-T13

3.5-digit, full-scale, four-
decade, [1I-781

A.75-digit, I-711

4.5-digil,, 111-760

4.5-digit, LCD display, I-717

auto-calibrale circuit, [-714

automalic nulling, I-712

Interface and temperature
sensor, [-647

LED readout, [V-286

ternperature sensor and DVM,

FET, I-714, [I[-765, HI-770
high-inpul resistance, 111-768
JEET, V-318
LED ¢xpanded scale, V-311
millivoltmeters (see
millivoltmeters)
rf, 1-40B, II[-766
single-chip digital, V1-32%
voltohmmeters (VOM)
ficld strength, 1-276
phase meter, digital readout, 1V-
277
volurne indicator, audio amplifier,
1v-212
YOR signal simulator, IV-273
VI meters, I-715, [[-487, III-487, TV-
211
walch tick timer, V-282
walcr-level measurement cireuit,
1V-191
waltmeter, optical isolator, V1-342
wave generator, three-phase digital,
VIi-343
wavemeter, tuned RF, TV-302
wideband test amplifier, IV-303
wire tracer, 1[-343
zener diode test set, V-321
zener diode tester, 1-400, I-406
zero center, FM receivers, I-338
mgedical electronic circuits, T-347-
349, 111-349-362
bicmedical instrumentation
differential-amp, I11-282
breath monitor, 111-350
ECG amplifiers with right leg drive,
VI-354
EKG simulator, three-chip, 111-350
heartbeat transducer, VI-387
heart rate monitor, II-348, T1-349, v-
342
preamplifier for, [1-349
stimulator, constant-current, [-352
stimulus isolator, TT1-3561
thermometer, implantable/
ingestible, T1-641
megaphone circiit, V1-93
melody generatar, single-chip design,
W-520
memo alert, V-352
mernory-related circnits
EEPROM pulse generator, 5V-
powered, TT1-99
flash memory programiming supply,
+12 volt, YT-138
lithiura backup battery
replacement, VI-120
memaory protector/power supply
monitor, 1V-425
memory-saving power supply, 11-486
transceiver memory backup, VI-28
messenger circuit



Morse code, VI-406-407
single-chip, VI-373
metal detectors, 1-3560-352, [V-137,
V-322-324
low-cosl design, V-323
micropower, 1-408
pipe deteclor, V-323
melers (See rmeasurement/test
circuits)
methane concentration detector,
linearized output, 11-250
melronomes, 1-413, 11-3563-356, 11~
453-354, 1V-312-314, V-302, VI-
$64-466
ae-ling operated anjjunction, =355
accenlualed beal, 1-411
audible metronome, V1365
downhbeal-cmphasized, H1-353-364
eleetronic, IV-313
low-power design, [V-313
novel design, [V-314
sight and sound, I-412
simple, 1I-364
top ociave generalor, V-393
version 11, 1i-366
visual metrenome, VI-366 o
microammeler, de, four-range, 1v-292
reicrocontroller, musical orgar,
preprogrammed single-chip, 1-600
micrephong circuits
AM-modulated oscillalor for
wireless microphanes, VI-4a0
amplifiers, [-87, II-34
electronic balanced input, 1-86
buffer amplifiers, high-Z, VI-1258
electret, preamp circuit, V-21
external mic circuit for
transceivers, V-361
FM wireless, 111-682, I1I-685, LII-691
high-impedance input circuit, VI-81
mini-megaphone circuit, Vi-93
mixer, 1}-37, V-363, V-364
parabolic dish mikes, electronic-ear
amp, VI-82
preamplifiers, [[-45, [V-37, [V-42
balanced mic, VI-7T7
dynamic mic, VI-76, VI-T9
low-impedance, IV-41
low-voltage, VI-66
tone control for, I[-887
transformerless, unbalanced
input, [-88
transformerless, unbalanced
input, I-88
underwater microphone, VI-379
wireless, I-679, IV-652-654, VI-G61
MICroprocessors [seg computer
cireuits)
microvolt comparators
dual limit, I1I-89
hysteresis-including, 11I-88
microvelt probe, 11-499
microwave amplifiers, [V-315-319
5.7 GHz, TV-317
hias supply for preamp, 1V-318
preamplifiers
2.3 GHz, [V-3106
3.4 GHz, [V-310
bias supply, TV-318
single-stage, 10 (jHz, IV-317
two-stage, 10 GHz, IV-319
microwave field strength meter, [-273
MIDT {522 musical eircuits)
Miller cacillator, 1-193
millivoltmeters, TTT-767, TI-769, TV-
289, IV-294, TV-295

ac, I-716
audio, MM-767, 11-769
cle, TV-295
lfour-range, ivV-289
high-input. impedance, I-714
LED readont, TV-294
mini-stereo andio amplifiers, HI-38
minimum/Anaximum selector, four-
input, V-332
mixers, [I-367-370, IV-330-336, V-
R358-364, V1-392-393
1- MHz, [-427
andio, 1-23, T-539, 11-35, 1V-336, V-
362, V164
CMOS, T-57
cammon-source, 1-427
digital mixer, TV-3341
~diplexer, IV-335
doubly balanced, 1-427
dynamic andio mixer, IV-331
fonr-channel, 1-56, 1-60, 1I-40, III-
369, TV-333
four-input, I-66, TV-334
guitar mizer, low-noise, four-
channel, V-360-361
HF transceiver/mixer, IV-457
hybrid, T-60
input-huffered, IT-369
local oscillater, double-balanced
mixer, V-415
ruicrophone, 11-37, V-363, V-364
mixerfoscillator for AM receivers,
V-412
multiplexer, 1-427
one-transistor design, 1-H9
passive, 1-58
preamptilier with tone control, I-58
signal combiner, 11-368
stlent andio switching, 1-59
sound amplifier and, 11-37
sLeTCo mixer, pan controls, [V-332
unity-gain, four-input, 1v-334
ulility-design mixer, IV-336
universal stage, 1H1-370
video, high-performance operation,
V-609
mobile equipment, 8-amp regulated
power supply, [1-461
model and hobiby circuits, 1V-337-
340, V1-394-396
controller, model-train andfor siot-
car, [V-338-340
railroad crossing lasher, VI-385
railrgad Lrack control signal, ¥VI-396
rocket launcher, 11358
modems
power-line, carricr-current circuit,
11-82
power line modern for compuler
control, VI-474
protector, V-479, V-482
modulated readback sysicms,
discftape phase, I-8%
modulation indicator/monitor, 1-430
CB, [-431
modulators, [-437, T-368-372, 111-371-
377, V-365-367, VI-397-403
4b5-kHz, V-266
+12V dc single supply, balanced, 1-
437

AM, 1-438, [1-370

balanced, 111-376, [1I-441

digital pulse width modulaticn, V1-
400-401

double-sideband suppressed-
carrier, [[-377

DSB modulator, four-quadrant, VI-
402

FM, V-366, V-367

high-frequency, varactorless, VI-
398

linear {AM) amplitude modulator,
VI-402
linear pulse-width, 1-437
meniter for, [II-376
musical envelope generator, [-601
pulse-position, 1-435, II-375
pulse-width, [-435, 1-436, 1-438-440,
M1-3786, 1V-326, VI-402
f, 1-436, 1}-360, [II-372, 1II-374
saw oscillator, [II-373
TTL oscillater for television display,
-372
TV, 1-439, 11433, 1I-434
VHF, I-440, III-684
video, I-437, II-371, 1]-372, VI-389,
VI-403, V1-309
moisture detector {see fluid and
moisture detectors)
monitors for computers (see
computer circuits)
monitors (see also alarms; fluid and
moisture; light-controlled
circuits; motor control circuits;
speed controllers; temperalurc-
related circuits; tone controis),
V-368-372
ac power line monitor, VI-473
acid rain, IH-361, V-371
baby monitor, ¥-370-371
battery monitors, 1-106, [-222, [I-74-
74, 111-60-67, 1V-73-80
bird feeder monitor, V-371
blinking phone light, 11-624
hreath monitor, I11-350
current, II-255, 1V-284
alarm and, I1I-338
directional signals, auto, I11-48
door-ajar, automotive circuits,
ITT-46
duty cycle, II1-329, [V-275
flames, I1I-313
home security system, 1-6
ling-current, I1I-341
line-voltage, IMI-G11 -
logic line, TII-108
rnodulagion, 111-375, Iv-200
overvoltage protection, 1-160, [-517,
TM-96, T-107, 11-496, 111-513, I1I-
762, TV-389
powear-supply monitors, 10-491-497,
TTT-493-495, TV-422-427
backup supply, drop-in main-
activated, TV-424
bonster/buffer, boosts reference
carrent, TV-425
circuit breaker, trip civcuit, TV-423
connections monitor, ac lines,
111-610
[ault monitor, single-supply, 111-
495
meniary protector/supply
ronitor, 1V-425
polarity-protection relay, IV-427
SCI design, TV-385
test load, constant-current, IV-
424
triae for as-voltage contral, TY-426
tube amplifier, high-voltage
isolation, IV-426
voltage monitors (see voltage
monitors )
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monitors contiiztead
radon detectors, V1-531-533
roomn monitor, V-369
monestable muitivibrators, 1-465, [1-
229, ITI-230, TIT-235, 111-237, V-
386, V-387, VI-700
input lockaut, I-464
light-controlled, VI-309
linear-ramp, III-237
photocell, monostable, 11.329
positive-triggerad, MM1-229
TTL, monostable operation, [-464
UJT, monostable eperation, 1-463
video amplifier and comparator, 11-
G8

moering light, automatic, 11-:323
Morse code cirenits, V1-4(4-408

code practice oscillator, V1-404

CW audio filter, V1405

CW identifiar, V1408

messenger circuit, V1-406-407
MOSFETs

amplifier, high-impedance biasing,

V-19
audio power ampliliers, V-47

biasing, high-impedance method, V-

19
buffer amplifier, ¥-93
drive current booster, VI-3G8
driver, high-side, VI-199
frequency converter, V-123
mixer/ogcillator for AM receivers,
V-412
power control switch, 1V-186
power inverter, I1-295, V247
push-pull amplilicr, VI-535
moscuito repelling circuit, [-684
mation/peoximily deiectors, [-135-
136, 1344, [[-135, [[-136, [[-505-
507, 111-514-518, [V-341-346,
V376977, V-484-486
acoustic Doppler motion deteetor,
1V-343
alarin [or, [1-606, VI-65T
auto alarm, 1-9
capacitive, [1I-515
capacitive sensor Louch switch
system, VI-656
field disturbance sensor/alarm, II-
507
indrarcd-reflection switch, IV-345
lightl-beam intruder-detection
alarm, V-11, ¥-13
low-currend-drain design, IV-342-313
magnelic, V-308
ricrowave circuit, V-377
molorcycle alarm; [-9
objecl detector, long-range, TI-273
oplical detector eircuit, ¥V-40:5
optical Interruption sensor, IV-366
people-detector, infrared-activated,
IV-225
proximity switch, infrared-
activated, IV-345
relay-cutput, [V-345
room monitor, V-369
SCR alarm, 1I[-517
self-biased, changing field, I-135
switch, 11I-517
TUHF, HI-514, IV-344
ultrasonic motion detector, VI-668
ultrasonic proximity detector, V1
669
unidirectional, 11-346
motor control circuits, TV-347-363, v-
378-381, VI-410-116
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400 Hz servo amplifiar, [1-386
ac motors, II-375
ac servo amplifier, bridge-type, 111-
38T
bidirectional proporticnal control,
[1-374
blender control cireuit, V-37¢
compressor protector, TV-341
de motors
direction controls, I-45h2
driver controls,
fixed speed, 1M1-387
reversing, 11-381
servo, bipelar control input, -
386
speed-controlled reversible, Hi-

fiberoptic controls, TT-206
speed control, VI-411
direction controlier, ¥1-413, v1-418
de motors, 1-452
series-wound motors, 1-448
shunt-wound motors, [-456
stepper mator, IV-350
driver controls
ac motors
three-phase, 11-383
two-phase, -456, T 382
constant-speed, 111-386
de motors
fixed speed, MM-387
reversing, [1-381
serve, bipolar control inpuy, IT-
385
speed-controlled reversible, [17-
388
N-phase motor, 11-382
piezo drive, V-380
WM, V380
reversing, de control signals, II-
381
servo rootor amplifier, [-452, II-
384
stepper mwotars, [11-390
half-step, 1V-348
quarter-step, 1V-350
two-phase, 11-456
fiher-aptic, de, varighle, [I-206
hours-in-use meler, H-340
induction motor, 1-454
load-dependend, wniversal motor, I-
451
mini-drill conlrol, 1V-348
model train and/or car, [-463, [-405
phasc control, hysteresis free, I-373
piezo molor drive, V-380
power brake, ac, [[-451
power-factor controller, three-
phasc, [1-388
power-Lool torgue, [-458
PWM mwotor controller, ITI-389
PWM servo amplifier, IT11-275
PWM speed control, 11-376
PWM speed control/energy-
recovering brake, [11-380
sell-Liming control, bilt-in,
universal motor, I-461
servo motor amplifier, I-452, T1-384
servo system, 111-384
specd contro! (see speed
controllers)
slarl-and-run motor cireuit, TT-382
slopper motors, V-571-573, VI-600-
G02
half-step, IV-349
quarter-step, [V-350

speed and direction, IV-350
tachometers, I-94, [-100, T-102, 1i-
175, 1-335, 111-340, TI1-347
V-65, V-5096-508, VI-98, VI-248,
vI-371
analog readout, IV-280)
calibrated, [II-608
closed loop feedback contral, 11-
390
digital readout, II-61, III-45, [V-
268-269, IV-278
dwell meter/tachometer, 111-45
feedback control, i[-378, 11380
frequency counter, [-310
low-frequency, LI-596
minimum-compenent design, 1-405
motor speed controllers, M-378,
11-38¢
optical pick-up, 11I-347
set point, I11-47
three-phase controls, TI-383, 11-388
time-delay motor-control, long
time, V1413
two-phase controls, -456, 11-382
metoreycles (s2e automaotive
circuits)
multiburst generator, square
waveform, II-88
multimeters {see alse digital
multimeters (DIMM), IV-291, IV-
203
muitiple-input detectar, JI-102
multiplexers, 111-391-397, V-382-383
1-0f-8 channel transmission system,
I11-395
analog, T1-3%2, V-7383
0/ 1-percent, 11-392
buffered input and output, 111-396
inpnit/output buller for, II-11
single- to four-trace converler, II-
431
capacitance, H-200, 1I-416
combinatorial logic, Vi-315
commem-cathode LED-display
ADC, TT-764
de-, TT-394
differential multiplexer, 1-425, I-
428, T-428
driver, high-speed line driver, I-264
eight-channel data acquisilion
cireuft, VI-378
eight-channel mux/dermx, 1-426, [1-
115
four-channel, low-cost, 111-394
frequency, HI-213-218
line driver, 1264
low outpul impedance, VI-605
ruathernalical, one trim, [I-326
uscilloscopes, add-on, [11-437
pulse-widih, HI-214
resistor, 1-1949
sammple-and-hold, three-channel, IIT-

two-level, TII-392

video, 1-0f-15 cascaded, I11-393

wideband differential, H-428

ruultiplier circuits, IV-325

capacilance multiplier, V-205, V-
47

low-frequency multiplier, IV-325

photomultipliers, high-volt power
supply, V-444, V-445

precise commutating amp, [V-262-
263

resislangce multiplication circuit, op
amp, VI-431



voltage multipliers, IV-631-637
2,000 V low-current supply, IV-
636-637
10,000 V de supply, 1V-633
vorona wind generator, IV-633
doublers, 111-459, IV-635
cascaded, Cockeroft-Walton,
IV-635
triac-controlled, II1-468
laser power supply, [V-636
negative-ion generator, high-
voltage, IV-634
tripler, low-current, IV-637
multivibrators, V-384-388, VI-417-419
100 kHz free running, II-485
astable mltivibrators, I[[-269, II-
510, 11-h97, T-196, I1-224, III-
259, M-237, TH-238, V-386-388,
VI-418-41%
bistable multivibrators, 1-133, TI-
465, VI-418
inverter, H-103
debouncer, 1V-108
flasher, 1-299, 11-234
larnp driver, IV-160
pushbutlon trigger, V-388
RS flip-flap, 1-395
SCR, 367
Sk flip-flop, IV-651
touch-triggered, 1-1:33
car battery, I[-106
CB modulation, 11-431
CMOS, V-385
current, [[-203
duty-cycle, 50-percent, I1I-584
free-running
100 kHz, I-465
programmable-frequency, II[-235
with op arap, V-388
law-frequency, III-237
low-voltage, 11-123
modulation, 1I-430
monastable multivibrators, I-465,
111-229, II-230, II1-235, 111-237, V-
3806, V-387
input lockout, I-464
lirear-ramp, 11I-237
photacell, monostable, [I-329
positive-triggered, 111-229
PTL, monostable operation, [-464
TI1T, monostabie operation, I-463
vidlen amplifier and comparator,
II-268

ome-ghot, 1-465, 1-720, [[-266, [1-465,

M-222, I11-238, -3 7, 10054, V-
388, vI-419

oscilloscope, T1-474

single-suppty, 11-232

sound level, TT-403

sfuare-wave generators, IV-536

telephone line, 11-628

very-low-frequency, V-380

wideband radiation, 11-535

music cirenits (see adgo sound

generators), V-389-393

envelope generator/modulator, V-
22

instrument. tune-up, audio
generator, V-390

melady ciroiir, V-3%3

melondy generator, single-chip
design, TV-H20

metronome (8¢ metronomas)

MIDI receiver, V-392

MIDI transmitter, V-393

multi-tone generator, V-506

music maker circuil, [II-360, 1V-521

musical chimes, [-640

musical envelope, modulalor, [-601,
v-2z2

octave equalizer, V-353

perfect pitch circuil, V-391

synthesizer, V-10-note, V-561

Lelephone music-on-hold cirewit, V-
601, V605

wireless guitar transmilter, VI-661

muz/demux (see mulliplexers)

N
N-phase motor drive, TIT-382
NAD preammps
record, H1-674
Llwo-pole, HI-673
NAB tape playback pre-amp, 1-38
nancammeter, 1-202, VI-344
NEGOZ
de power circuit, V-368
input/output circuits, V-365
negative-ion generator, IV-634
neort flashers, 1-303
Christmas light flaghers, VI-225
five-larmp, III-198
two-state oscillator, [II-200
tube, -304
networks
crossover networks, 1-172-173, 11-36
Y, I-518
ac/de lines, electronic, 515
active, -172
asymmetrical third order
Butterworth, I-173
electronic circnit for, T1-36
Llter, 1-291
speecl, lelephone, T1-633
ni-cad batteries, [-118
analyzer [ur, Hi-64
charger, 1-112, 1-1116, HT-567
12 v, 200 1w per hour, 1-114
current and voltage limiting, -114
fast-acting, I-118
portable, 1V-62
temperature-sensing, TV-77
Lhermally controlled, T1-68
packs, automoetive charger for, T 115
porlable, H1-47, IV-6Y
prolection circuit, 1H-62
sitnpli-cad, 1-112
teruperalurc-sensing charger, 1V-77
Lest circait, 1V-79
thermally controlled, 168
zappers, 1-6, 11-66, [1-68
nighi lights (see lights/light-activated
and controlled circuits)
night-vision ilurninator, 1R, VI-265
nighi-vision scope power supply, V1-

no-doze alar, V-8
1noise generalors (see sound
SCNCTators)
noise detector [or ac circuits, VI-184
noise reduction circuits, 11.383-396,
11-398-401, 1V-354-358, V-186-
398, VI-420-424
amplificd noise limiter for SW
receivers, V-397
audio elipperdimiler, 1¥-355
audio dynamic systemn, ¥-397
audio shunt noise limniter, 1V-355
audio squelch, [1-394
balunce amplifier with loudness
control, 11-385

blanker, [V-356
clipper, 11-394
adjustable, V1-423
audio-powered, 111-396
Dolhy, Vi-421
Dolby B, decods mode, 11-401
Dulby B, encode mode, T 400
Dulby B, 11-389
dynanic nojse reduction, 11-321
filters (see filters}
liniter, [-995, 1115321, VI 423
low-level signal noise, ¥-398
neise generator, V19-4:
noise-based voting circuit, ¥1-422-

receiver application, V-398
shorlwave receiver noise lirniter, V-
397
noise monitor, VI-170
noninverting amplificrs, [-32, 1-34, 1-
41, 11I-14
ac power, I-T9
adjustable gain, [-91
comparator with hysteresis in, I-153
high-frequency, 28:dB, [lI-263
hysteresis in, I-153
low-power, digitally selectable input
and gain, 11-334
power, [-79
programmable-gair, III-505
single supply, 1-74
apiit supply, I-75
nonselective frequency tripler,
transistor saturation, 11-252
Norton amplifier, absohute value, IIT-
11

noleh Aiters (see atso filter cireuits),
1-283, 11397403, HI-402 404
4.5 MHz, 1-282
550 Lz, 11-30%
1800 Hz, [1-398
active band reject, 11-401
adjustable @, 11398, V-179, VI-217
audio, 1-400
bandpass and, 11-223
high-6Q, 111-404, V-178, V1-213, VI-
217, VI-220
RC, vI-221
seleelable bandwidth, 1-281 -
shorlwave receiver filter, V-145
three-amplificr design, 1-281
tunable, 11-349, 11-402, V-179
passive-bridged differentiator, -
403
hum-suppressing, [-280
op amp, [J-400
twin-notch for 1 kHz, V-183
twin-T, I1I-403
Wien bridge, [1-402
NTSC gray-scale video generalor, ¥1-

NTSC-10-BGB converter, VI-677
NTSC-Le-RGB video decoder, IV-68133
nuclear particle detector, 1537
null eireuil, [II-69

op amp offset nult, V1-427
null deteetor, 1-148, 111-162

O

octal D/A converter, V350
chmmeters, [-548
linear, 111-540
linear scale, [-54%
five-range, [V-23)
ohms-to-volts converter, I-168
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cil-pressure gauge, automotive, 1v-
[v-4

onv/off contrel, I-665
onvoff inverter, IT[-594
or/off touch switches, 11-691, 111-663
one-arm bandit game, V1251
one-of-eight channel transimission
systern, 1I1-100
one-shot function genarators, 1-465,
V-388, VI-419
digitally controlled, I-720
precision, 111-222
pulse generator, V-490-491
retriggerable, IIT-238
one-shot timers, III-654
light-controlled, III-317
voltage-controlled high-speed, I1-
266
op amps, II-404-406, TI-405-406, 1V-
357-3064, V-309-403, V425431
x10, }-37
x100, I-37
astable multivibrataor, 1M1-224
audio amplifier, IV-33, V427
balanced amplifier, VI-429
bandpass filter, VI-216, V1-222
"bidirectional compound op arup, [V-
361
bridge connections for power op
amps, VI-92
clamping for, [[-22
clock circuit using, 111-85
comparator, three-input and gate
comparator, IV-363,
composite amplifier, V-401, v-40:1
compound op-amp, 1V-364
current regutator, VI-430
de offset-shift tester, V119
differential amplifier, V1-186
driver, IV-1568-15%
feedback-stabilized amplificr, IV-
360
free-running multivibrator, V-388
full-wave rectifier design, v-40:3
gain-controlled op amp, [V-361
high-gain/bandwidth, V-40:3
input guard for high-Z op amps, V1-
428
intringically safe protected, 11-12
Inverter/rectifier, prograrmmable,
IV-364
laser driver, VI-205
logarithmic amplifier, V1-56
long RC time constants, V1-426
icrophone mixer, V-364
mixer cireuit, VI-39:3
offset null, Vi-427
orvoff switch, transistorized, IV-546
paralleled power op amps, VI-84,
VI-429
polarity gain adjustment, V-400
power op amp, V-402
power booster, TV-358
power driver circuit, 1V-158-159
pseudogronnd, VI-431
quad, simultaneous wavelorm
generator using, 1259
resistance multiplication cireuit, VI-
431
sawtooth generator, VI-701
single potentiometer to adjust gain
aver hipolar range, 1-408
single-supply applications, VI-430
swing rail-ray, LM324, [V-363
temperature-commpensated
hreakpoint, nonlinear, V-19, V-401
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transconductance op anp, with
booster, VI-47
tunable notch filter with, 1-400
V- and I-protected, v-25
variable gain, II-405, V402
VCO driver, IV-362
video op amp circuits, 1V-615
optical circuits (see miso lasers:
lights/light-activated and
controlled circuits), 1-407-419,
IV-365-369, V-404-404
50 kHz center frequency FM
transmitter, IT-417
ac relay, III-418
two photon couplers, 11-412
ac switcher, high-voltage, 11-408
ambient light-ignoring optical
sensar, [1-413
CMOS coupler, 111-414
communication systern, 11-418
couplers/optocouplers, 11-409, 11-
417
analog coupler, linear ac, [1-412
analog conpler, finear, 1-413
CMOS design, 1MT-414
de linear coupler, 1411
instrumentation, linear, 11-417
optocouplers, TT-406, 11-417
stable, 11-409
TTL design, ITI-416
de latching relay, TT-417
digital transmission isolator, 11-
414
direction discriminator, V-408
high-sensitivity, NO, two-lerminal
zero voltage switch, 11-414
indicator lamp driver, 111-413
integrated solid state relay, 11-408
interfaces, optocouplers/
apteisolators, V-406-407
intermiption sensor, (V-366
isolation and zero voltage switching
logic, I1-415.
isclators/optoisotators, 1V-475
driver, high-voltage, 111-482
telephone statis monitor using, [-
626
light-detector, TV-369
line-current detector, 111-414
microprocessor triac array driver,
11410
optocoupler, V-407
interface circuits, V-406-407
optoisolator
interface circuits, V-406-407
relay circuit, 1V-475
paper tape reader, H-414
photoelectric light controller, IV-
369
photoreceiver, optimized noise/
responge, V-405
phototrangistors
amplifier, V.409
variable-sensitivity, V-400
power cutage light, linc-operated,
NE-415
probe, IV-369
proximity detector, V-405
pyrometer, F654
receivers, 1-364, 11-418
50 kHz FM optical transmitter,
T-418
light receiver, IV-367
optical or laser light, IV-367, IV-
368
relays, [1-412, 11-417, [[[-418

de selid-state, openv/elosed, 111-412
safety-circuit switch, v-409
Schmitt trigger, 1362
sensor, ambient light ignoring, III-

413
sensor-to-TTL interface, I1-314
source follower, photodiode, [11-419
telephone ring detector, 10-611
transmitter, I-363, 1-367, [V-368

light transmitter, 1V-368
triggering SCR series, 111-411
TTL coupler, aptical, 111-418
zero-voltage switching

elosed half-wave, 111-412

solid-state, MM-410

solid-state relay, 11-416

optocouplers (see oplical circuits,
couplers)
optoisolators (see optical circuits,
isolators)
OR gate, 1-355
relay circnit, VI-316
organ, musical, [-415
preprogrammed single chip

microcontroller for, 600

stylus, I-420
oscillators, [[-420-429, 11-420-432,

IV-370-377, V-410-421, VI-432-

459
1 kHz, I1-427
1.0 MHz, I-571
2 MHe, II-571
5-V, 111-432
50 kHz, 1-T27
400 MHz, T-571
500 MHz, T-A70
800 He, I-68
adjustable over 10:1 range, [1-423
AF power oscillator, V-412
AM-modulated oscillaior for

wireless maicrophones, YI-450
astable, 1-462, V-420, VI-437, VI-

438, VI-442, v1-443
audio, [-245, [11-315, [[-427, IV-374,

W-375
audio-frequency gencrator, V-416-

417
audio-test. oscillator, V-420
basic designs, V-414
beat-freuency audio generator, Iv-

371
beat-frequency oscillalor, VI-452
buffer circuits, [V-8%
Butler oscillator, V1-452

aperindic, [-196

common base, 1-191

crystal, 1-182

emitter follower, 1-190-191, II-

194
calibration oscillator, UJT, 100-kHz,

V1167
cassette bias, 11-426
Clapp oscillator, VI-4568
clack generator, 1-615, [T1-85
CMOS, 1-615, 111424, 111-430

1 MHz to 4 MHz, [-199

crystal, I-187
code practice, I-15, [-30, I-22, II-

428, 11-431, [V-373, IV-375, IV-

376, V-100-103, VI-409
Colpitts crystal oscillators, 1-194, I-

272, 1i-147, V-411, VI-160, V1-458

1-t0-20 Miz, IV-123

frequency checker, IV-301

harmonic, [-189-190

two-lrequency, [V-127



crystal {see crystal oscillators)
BParlinglon transistor oscillator, VI-
455
double frequency output, 1-314
discrete sequence, 111-421
duly-cycle
5(-pereent, 11-426
556 circuit, ¥1-446
varizhle, 111-422, VI-438
emiller-coupled
big loop, 11-422
RC, 11-266
exponcntial digitally confrolled, 1-
728
feedback, I-67
flasher and osciltator
high-drive, [[-235
low-frequency, 11-234
FM high frequency osciliator, VI-
456
FM-modutated oscillator, VI-449
free-running, 1-5:31
square wave, 1-615
frequency doubled ootput from, I-
425, 11-596
frequency switcher, Y-418
gale dip oscillator, VI-344, VI-346
galed, 1728, ¥-413, V-419
lasi-cycle completing, TIT-427
Hall effect circuits, V-222
Harlloy, 1571, V-140, VI-453, VI-
459
he-based, 14-423
HCU/HCT-based, LT 426
high-current, square-wave
generalor, 111-685
high-frequency, 11-426
crystal, [-175, 11-148
LC audio oscillator, V-411
LF oscillator, V-413
light-controlled, V-279
load-switehing, 100 mA,1-730
local pscillator, double-halanced
mixer, V-415
leop oscillator eliminator, VI-385
low-distortion, 1-670
low-duly-cycle pulse circuit, IV-
434
low-frequency vscillators, TIT-428
crystal, 184, 11-146
oscillator/Masher, H-234
Picrce vscillator, 11133
TTL oscillstor, 1-595
low-noise crystal, [J-145
Miller, I-19:3
MOSFET mixer/oscitlator for AM
reccivers, V-412
NES02 local oscillator, V-411
neon flasher, two-state, 111-200
one-second, 1 kllz, 11-423
one-shol, voltage-conteolled high-
speed, H-266
overtone oscilluors, 1-176, 177, I-
180, 1-183, I-186, 11146, T11-146
50 MHz 1o 100 MHz, 1-181
100 MHz, 1V-124
crystal, 1-174, 1-180, 11-146
crystal switching, [-183
fifth-overtone, 1-182
third-overtone oscillator, TV-123
phasec-locked, 20-MUz, TV-374
phase-shifl. oscillator, VI-435
Picree vseillator, V-140
1-MHz, HI-134
crystal, I[-144
harmonic, [-199, 1192

JFET, 1-198
low-frequency, IM-133
quad tone oseillator, VI-434
quadrature, 1-729, 1T1-428, VI-444
squarc-wave generator, III-585
quarlz, 111-136
R/C, 1-612
reflection, crystal-controlled, II-

Reinarlz oscillator, VI-450
relaxation, IV-376
SCR, HI-430
remole oscillator high-frequency
VEO, VI-451
resistance-controlled digital, TT-
426
rf oscillalors, [-650-551, -572, V-
528-532, VI-448-459
6.6 MHz VFO, V-549
5 MHz VFO, 11-651
ham band VFQ, V-532
NEG02 circuil, V-531
ri-genic, 11-421
shoriwave pulsed-marker, V-H32
sidetone, ri-puwered, 1-24
signal generator, V-530-h31
test oscillator, V-412
transmiilter and, 27 MHz and 49
MHz, 1-680
RLC, T4
sawtooth wave, modulator, TI-373
Schmitl trigger crystal, T-181
sine-wave (see sine-wave
oscillalars)
sine-wave/square wave, tunable, I-
65, 242, IV-512
single op amp, 1-529
siren oscillutor, V-567
square-wave, 1-613-614, 11-697, [I-
616, IV-5:32, IV-533, V-h6f, VI-

445
0.5 Hz, I-6186
1 kHz, [-612

astable multivibrator and, V-380
start-stop oscillator pulse cirenit,
IvV-438
switch, oscillalor-triggeread, V-5O0,
VI-606
switching, 20 ns, 1-729
temperalure-compensated, TI-137
crvstal, I-187
low-power Bv-driven, 1T-142
temperalure-stabie, 1-427
third overlone, 1-186, IV-123
time base, erystal, 1HI-133, TV-128
timer, 500 timer, 1-531
tone-burst, decoder and, [-726
transmitter and, 27 MHz and 49
MHz rf, I-680
triangle-wave oscillator, V-205
triangle/squarc wave, 1-616, 1-422
TTL, I-179, [-613, IV-127, VI1-437
1 MHz to 10 MHz, L-178
1 MHz to 20 MlLz, 1V-127
crystal, TTL-compatible, I-179
sine wavessquare oscillator, 1V-
512
television display using, 1-372
tube type crystal, 1182
tunable frequency, 11-426
funable single carparator, T-6%
tuned collector oscillator, V1-454,
VI-459
UHF oscillaior, Lunable, VI-456
varacetor tuned 10 Mliz ceramic
resonator, [1-141

variable frequency oscillator, VI-
438, V1-442, V443, ¥1-449, VI-
451, V14585, VI-467
variable oscillators, 11-421
audio, 20 Hz to 20 kHz, T1-727
four-decade, single control for,
11-424

sine-wave oscillator, snper low-
distortion, 111-558

wide range, 1-730, TT-429

variable-duly cycle, 11-422, V-119

VHF crystal oscillator
20-MHz, 111-138
50-MHz, 11-140
100-MHz, 11i-139

VLF LC oscillator, V1-454

voltage-conlrolled (VCO) (seq
voltage-controtled oscillators)

warble oscillalor, VI-582

wide-frequeney range, 11-262

wide-range, [-6Y, 111-425

variable, [-730, 11-429

Wien-bridge oscillators, 1-62-63, I-
86, 1-70, 1I-566, 111-4243, TN-558,
IV-371, IV-377, IV-511, V-415, V-
4149, V1-4:39, VI-444
CMOS chip in, 11-H68
Jow-distortion, thevmally stable,

M-557
low-vollage, 111-432
sine wave, 1-66, 1-70, TI-666, IV-
510, IV-513
single-supply, 111-558
thermally stable, {I-557
three-decade, 1V-510
variable, 11-424
very-low-distortion, IV-513
XOR-gate, 111-429
yelp, lI-577
oscilloscopes, 1-430-433, 111-433-1430,
V-422-426, VI-460-464

analog mulliplexer, single- to four-
trace scope converter, [1-431

beam splilter, 1-474

calibrator, 11-433, 111-436

converter, [-471

CRO doubler, L1-439

delayed video trigger, VI-464

differential amplifier, VI-463 .

eight-channel voliage display, 1I-
435

extender, 111-434

FET dual-trace switch tor, 11-432

four-trace vseilloscope adapter, IV-
267

moniter, [-474

multiplexer, add-on, [11-437

preamplifier, 11-437, V-423
counter, HI-4:38
instrumentalion amptifiers, [V-
230-231

sampling rale phase lock, VI-462

scope voltage cursor adapter, VI-
461

sensitivity wiuplifier, [1-436
spectrum analyzer adapter, V-424
timebase generator, V-425
trigger scleclor for timehase, ¥V-425
triggered sweep, U438
variable-gain wiup, V-426
voltage-level dual readoat, TV-108
outband descrarbler, [[-164
out-of-bounds pulse-width detector,
111-158
outlet tester, V-318
output imiter, [11-322
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ontput-gating cirenit,
photornultiplier, II-516
output-stage booster, 111-452
nutput-to-current converter, VI-155
overfunder Lemperature monitor,
dual oulput, [[-646
overload indicator, V-478
overload proteclor, speaker, II-16
overspeed indicator, -108
overtone oscillators, [-176, I-177, T-
180, [-183, [-188, [[-146, ITI-146
50 MHz to 100 MUz, [-151
100 MHz, 1V-124
crystal, 1-176, 1-180, II- 146
crystal swilching, [-183
fifth-overtone, [-182
third-overtone oseillator, 1V-123
overvoltage protection, [-150, [-517,
1196, 11-107, [1-496, [I1-513, TTT-
763, IV-389, V-480
comparalor Lo detect, [I-107
monitor for, HI-762
protection circuit, 11-96, II-496, TT-
513
undervoltage and, indicator, I-150,
I-762

P
pager, pocket-size, [11-288

PALNTSC decader, RGB input, TI-717

palette, viden, TI-720
panning circuit, two-channel, [-57
paper-sheet discrirtinalor, copying
machines, TIT-319
paper-tape readez, 11-414
parallel connactions, telephone, III-
611
party-line intercum, 11-303
password protection cireuit, PCs, V-
109, VI-135
pattern generator/polar-to-
ractangular converter for radio
direction, V-288
PCB continuity lester, [1-342, I-635
peak detectors, 11-174, I1-175, II-434-
436, TI-771, 1V-138, IV-143
analog, with digilal hold, III-153
eloged-loop, V-153
decibel peak meter, III-348
digital, 111-160
high-bandwidth, III-161
high-frequency peak, I-175
high-specd peak, 1-232, VI-175
LED design, peak meter, 11-333
level delegtor, T-402
low-drift, T1-156, V-155, V1-183
negative, [-2226, 1-234, V-154, VI-
174, VI-183
op amp, [V-145
open-loop, V-1563

positive, 1-225, 1-235, TT-445, 111169,

VI-179, V1-183
true rms, [-228
ultra-lew-drift peak, 1-227
vollage, precision, 1-226
wide-bandwidth, 111162
wide-range, II[-152
peak program detector, H-771
peak converter, precision ac/ide, I1-
127

peak/hold cirenit, VI-391

people-detector, infrared-aclivated,
V225

percentage-deviation ralio computer,
VI1-326
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peried counter, 100 MHz, frequency
and, II-136

period-to-voltage converler, IV-115

pest-repeller, nltrasonic, -699, I1I-
706, 11I-T07, IV-605-606, V-427-
428

pH meters/probe, 1.399, 111-501, VI-
523

phase detection/manipulation circuits

dotectors, 1406, T-476, 11-344, 11-
430, [I-441, T-442, 111-440-443,
[V-127
10-bit aceuracy, 11-176
digital VOM, TV-277
lock detector, VI 176-177
phase-difference deteclor, O- to

180-depree, 11-344

phase selector/syne rectificr/
balanced modulator, H1-441

sequencers, phase sequence, 1-476,
[1-437-442, [MT-441
re cireuit, phase sequence

reversal detection, 11-438
reversal, re circuit to detect, I1-
438
three-phasz tester, 11-440

shifters, phase shifters, [V-647, V-
429-431
0-180 degree, 1-477
0-360 degree, 1-477
eight-output, V-431
single-transistor design, 1-476

splitter, III-5H82, V-430
long-tail pair, V-4310)

phase-locked loop, V-347

infrared laser light receiver, V1-204

lock detector, VI-176-177

tracker, three-phase square wave
denerator, 11-508

phasor gurn, I-606, TV-523

phonegraph-related circuits {see
steren/phonograph circuits)

photo-condustive detector wnplifier,
four quacdrant, 1158

photo memary switch lor ac power
control, I-363

photo stop action, 1-481

photodiode/photoelectrie eircuits

ac power switch, [1-319

alarm systeru, 1-13, [[-4

amplifiers, 1-361, 11-324, 11I-19, 111-
672, VI-301, vi-302

battery charder, solar, I[I-71, V-327

comparator, precision, 1-360

controller, IV-36%

current-lo-vollage converter, 11-128

flasher, photocell-controlled, TT-232

integralor, photocurrent, 11-326

level feleclor, precision, 1-365

light conlroller, [V-369

log converter/transmitter, VI-312

monostable photocell, self-adjust
trigger, [1-329

outpul-gating cireuit,
photomultiplier, II-516

PIN, thermally stabilized signal
condilioner with, 11-330

PIN-lo-frequency converters, [11-
120

preamplifier for IR photodiode, V-
226

sensor amplifier, 11-324

smoke alarm/detectors, 1-545, 598
solar power supply, V1-311, vi-312
source follower, T11-419

sun tracker, VI-299, V1312

switches, 1I-321, 11-326, II1-318, 111-
14

photocleelric sensor, V-277
photography-related cireuits, 11-4453-
449, [1{-443-449, IV-378-382, V-
432-438, V[-465-468
alto-advance projector, 11-444
camera alarm trigger, I11-444
- camera teip circuit, IV-381
charger lor photoflash capacitor,
VI-466
contrast meler, 11-447
darkroon enlarger timer, 111-445
darkroor timer, V-436
electronic [lash trigger, [[-448, -
449
enlarger cxposure meter, V-438
enlarger light meter, V-434-435
enlarger limer, 11-446
exposure meter, [-484, V-438
flagh meter, 11-446
flash slave driver, [-483
flash slave unit, V-433
flash triggers
electronic, [1-448
remote, 1-484
sound-triggered, [[-449
time delay, V-433
xenon flash, 11-447
light meter, V1-308, VI-350
light meter, cnlargers, V-434-435
photo-event Limer, [V-379
photollash, cleetronic, IT-44%
picture lixer/inverter, I11-722
shutter speed Lester, [1-445
slave-[lash unil trigger, IV-380, TV.
382, V-433, V-435
slide projector auto advance, TV-2581
slide-show timer, I11-444, I11-448
slide stepper for projector, VI-467
solutd trigger for flash unit, TT-449,
iV-382
strobe, V-436, V-438, V-437, VI-4658
time-delay flash trigger, IV-380, v-
443
photomultipliers
high-voilage power supply, V-444,
V445
phototransistor, V-279
amplifier, V-409
variable-sensitivity, V-409
limer, [-485
-xenon flash trigger, slave, 111-447
picoarmmeters, [-202, TI-154, 111-338
circuit for, II-157
guarded input circuit, 11:156
picture fixer/inverter, I11-722
Pierce oscillators, V-140
1-MHz, 111-134
crystal, 1-195, TI-144
harmoenic, 1-199, 11-192
JFET, [-198
low-frequency, 101-133
piezoelectric cireuits, V-430-441, VI-
460-470
alarm, I-12, V-10
buffer circuit, V1-470
drivers, V-440, V1470
ohh nacillator, V-441
CMOS, V-440
micropositioner, V-440
temperature controller, fan-based,
m-627
PIN dindes
filter selection circuit, VI-213
fest circuit, VI-363



PIN photodiode-to-frequency
converters, III-120
pink noise generator, [-468
pipe detector, metal pipes, V-323
plant-watering accessories, 1-443, 1I-
245, I1-248
playback amplifier, tape, I-77
TLL/BC receiver, [[-526
pocket pager, [I[-28%
polar-to-rectangular converler/
pattern generator, radio
direction finder, V-288
polarity converter, 1-166
polarity gain adjustment, cp amp
cireuit, V-400
polarity indicator, V-231
polarity-protection relay, IV-427
polarity protector, VI-526
polarity-reversing amplifiers, low-
power, [II-16
poller, analog-to-digital converlers,
V-28
polynomial generator, V-287
position indicator/centroller, tape
recorder, II-615
positive input/negative output charge
purnp, [-360
positive regulator, NPN/PNF boost,
1T-475
potentiometers, digital control, V-158
power amplifiers, 11-450-469, [1-450-
456
2- to 6-watt andio amplifier with
preamp, 11-451
10w, I-76
12 W low-distortian, I-76
25 W, 11-452
90 W, sale area protectior, 11-460
AM radio, 1-77
audio, 11-451, TIT-404, TV-25-33
20-W, 111-456
5w, 111-451
6-W, with preamp, TTT-4541
boosler, 11-455
bridge audio, 1-81
bull horn, 11-453
class-D, 111-453
GaAsFET with single supply, II-10
hybrid, 111-465
inverting, I-74
low-distortion, 12 W, .76
low-power audio, 11-454
nomninverting, -79
op amp/audio amp, high-slew rate,
1-82
output-stage booster, 111-452
portable, 111-4562
rear speaker ambience aplifier, 1T-
458
rf power amplifier
1296-MHz sclid state, 111-542
oW, 11-642
600 W, I-5569
switching, [-33
two-meter 10 W, 1-662
walkmamnamplifier, [[-456
power line circuits, VI-471-475
ar power controller, VI-472-473
ac power line monitor, Vi-473
low voltage power controller, Vi-475
maocdem for computer control, VI-474
power meter, VI-333
power supplies (see also vollage
indicators/meters), 11-460-486,
464, V-448-472, VI-476-4498,
VI-606-619

O~ to 30-V supply, VI-518

- to -V supply, VI-516

+1.5-V supply for ZN416E circuits,
V-469

A.53-V from 5-V logic supplics, VI-
492,

+5V supply, V-471, VI-481, VI-491,
VI-195

5-A constant-voltage supply, VI-498

+ hto + 35 V tracking, V-469

0-to 12-V, V-1 A variable, V-460

9-V supply, VI-485, VI-495

10-MHz frequency standard, VI-335

12-V supply, VI-492, VI-4493

12°Vde regulated supply, V1-497

13.8-Vde, V-2 A regulated, V-459

+15-V supply, VI-513

20-V adjustable, V-461

BV power supply with momentary
hackup, [I-464

5V, 0.6A power supply [-491

8 from -V regulator, V-469

2,000 V low-current supply, [V-636-
637

AA cells, +5 V/+3.6 V, V-462

ac outlet, tester, V-318

ac power controller, VI-472-473

ac power line monitor, VI-473

ac wiringtocator, V-317

ac-waftts caleulator, V-304

adjustabla current limit and outpul
voltage, I-H00

adjustable 20-V, V-461

adjustable supply, VI-517

amateur radio amplifier, [2-kW
144-MHz, VI-18

amplifiers, audio,
dual power supply, Y-105
subwooler power supply, V-464

antique radio de filament supply, V-
470

are lamp, 5W, 11-476

arc-jct, starting cirentt, 11479

aulomolive-accessory power
conlroller, ¥-70

aulomolive audio systemn supply,
VI-1043, V1483

aulomolive power supply, VI-513

balance indicator, 1H-484

batlery (see buttery-related
circuils)

battery charger and, 14V, 44, TI-73

battery power pack, 1-509

bench top, [[-472

benchtop, dual oulput, 1-505

bias regulator, VI-519

hipolar
hattery instrumernys, 11-475
fracking doublc-oulput, V-4489

hooster, 1-28, [-33, V-349

ck regulator, add 12-V output to
5-V, V-472

COEL supply with variable contrast,
V1510

charge pool, 11I-469

configurable, V-455

connections-monitor, ac lines, {1
L0

consumption limiters, 672

consumption monitor, V-290

controllers, IV-383-389, V-111-115
ac switches, [V-387, V-112, V-115
ac voltage control, ¥-114
antomotive-aecessory power, V-
it
bang-bang controllers, IV-339

turst-type corirol, [II-362
current-loop control, SCR
design, IV-387
dual-control ac switch, V-115
high-side switches, 5 V supplics,
TV-384, IV-385
maonitar, SCR design, 1V-385
MOSFET switch, IV-386
avervoltage protection, [-150,
1617, I1-06, II-107, 11-446, 111
513, II-762, IV-389
power controller, universal
design, [V-388
power-down circuit, V-114
pushbutton switch, [V-388
three-phase, power factor
control, [1I-388
converter
225-W 156-V outpue, VI-148-149
indhuctorless, V-456
current limiter, V-146, V-3568, V-4568
current regulator, 100-méa, VI-478,
VI-489
current sources, 1-205, 1-697, V-
141-143, VI-161-163
Oeto-200-n4, TV-327
bilateral, [I[-409, [-684-695, V-143
bipolar sources, I-695, 1-G97
constant, [-697, II-472
lixed power supplies, IV-405, [V-
406
low-current soirce, 1V-399
low-resistance, V-142
negative, V-143
ullset-adjusting, V-145
posilive, V-142
precision, [-205, 1-206
regulator, variable power supply,
111-4490
variable power supplies, valtage-
programmable, TV-420
vollage-controtled, gronnded
source/load, L1468
de-to-de SMPS varable 18V 10 30V
oul, ab 024, 11-480
de power circuit, NEA(2-based, V-
358
de power source, YI-511
de supply, VI-480, VI 481, VI-196_
delay circuil, V-148
differential vollage-to-current.
converler, V1153
disconnector, low-vottage, 11-97
dual polarity, I-497
dual power supply, ampliliers, V-
465
ELF monitor, VI-336

- experimenter’s power source, ¥l

50T, VI-511
failure/outage alarms/monilors, -

581-682, 11-107, 11-486, 11-175, U-

491-497, 111-493-495, [11-511,

TV-422-427

hackup supply, drop-in main-

activated, 1V-424

halance monitor, 111-494

haoster/buffer, boosts relerence
rurrent, IV-425

circuit breaker, trip circuit, 1V-423

eonnections monitor, ac lines,
II-510

fault moeniter, single-suepply, 11-
195

memory protector/supply

maonitor, 1V-425

polarity-protection relay, IV-427
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power supplics continued
SCR design, [V-385
test load, constant-current., TV-
424
triuc for ac-voltage control, TV-426
tube amplificr, high-voltage
isolation, [V-428
voltage sensor, 1V-423
fixed power supplies (see fixed
power supplies)
flash tnemory programming supply,
+12 voll, VI-138
Ttyback power supply for raden
deteclor, VI-531
foldback current lmiter, VI-477
frequency, power/frequency meter,
11-250
luses, V-477, V=478
#ain, power-gain test circuit, 60
MHz, -485
deneral-purpoese, 111-465
glitch detector, II-107, VI-178
grid leak detector, VI-179
high-voltage (see high-voltage
power supplies)
[C regulator protector, VI-483
increasing zener diede power
raling, 11-485
induclorless converter, V-456
inverters, [II-288, V407
12 VDC-to-117 VAC at 60 Hz, U1-
204
medivm, [-296
MOSFET, 111-255
isolated feedback, III-460
isolation transformer, V-349, v-470
laptop-computer supply, V-46:3
laser power supplies, IV-636, V251,
V-2b2, V-203, V-2p4, V1201, VI
295
level sensor, voltage level, 13770
logic regulator, 5-V, with eleclronic
shutdown, VI-496
loss detector, II-175
low-ripple, I-H00
low-voltage power cortroller, VI-
475
LTC, single supply, V-454
meters, power meters, 1-48Y
audio, [-188
frequency and, 11.250
of, [-10
SWR, I-16
memoty save on power-down, JI-
480, Iv-425
micropower bandgap reference, I1-
470
MICTORIOCESSOr PUWCT SURPlY
watchdog, 11-494
modem, power-line, 1I-82
monitors, 1-49]1-497, [1-493-405,
IV-422-427
backup supply, drop-in main-
activated, [V-424
balance monitor, 11-404
booster/tffer, boosls reference
cmrrent, 1V-425
circuit breaker, trip cireuit, 1V-423
connections monitor, ac lines,
510
fault monitor, single-supply, III-
495
menmory proleclor/supply
maonitor, 1V-425
polarity-protection relay, IV-427
SCR design, IV-385

770

Lesl load, constant-current, TV-424
Lriac for ac-voltage control, TV-426
Lube amplifier, high-voltage
isolation, IV-426
vollage monitors (see vnitage
indicators/meters)
mulliple output, VI-506-513
mullivollage supply, V-458
NLE&U2 power supply options, VI-
484
negalive supply, V-457
nicon lamp driver, V-5-to 15-V
supplies, V-459
noise detector for ac circuits, V1o
184
nelebook computer tripla-output
supply, VI-B12
oulage light, line-operated, ili-415
overload indicator, V-478
overvoltage protection, 1-160, I-517,
11-96, I1-107, 11-496, 111-613, 1i-
762, IV-389, V-480
polarity protector, VI-h26
power saver for cornpiter monitors,
V1-139
power-down circuit, V-114
programmable, II-467
protection circuits, I-615, T-618, 11-
88, [I-107, 11174, TI-486, [1-496,
[[-497, HI-511, TV-425, TV-427
push-pull, 400V/60W, T1-473
quad power supply, VI-60R
rectifiers, V-164, V-466, v1-490
reference, I-694, VI-496
regulated power supplies
8-amp, for mobile equipent,
operation, 11-461
10 A, carrent and thermal
protection, 1-474
12-14'V, 34, TT-480
13.8-Vde, V-2 A, v-458
+10V 1-A, TTT-462
-15V 1-A, 111-463
split, [-492
regulator loss cutter, V-467
regulators (sec voltage regulators)
reset circuit, 11-366
short-cirenit protection cireuit, VI-
526
short-tester, V-313, V315
solar power supply, VI-311, VI-312
sotenoid driver, VI-202
split, I-512
stand-hy, non-volatile CMOS RAMSs,
I-477
subwoofer arnplificr power supply,
V-464
sun tracker power supply, VI-312
supply-voltage wonitor, V-320
switching power supplies, [I-460, II-
470, 111-458,.V-453, V-461, V-462,
V-468, V1-479
H50-W oll-line, 111-473
500 kHz swilching inverter for
12V, 11-474
complementary ac switch, [-879
control circuils, VI-494
pawer-switching circuit, [[-466
regulator, V1-484
SCR, for color TV receiver, VI-487
variable, 100-kHz multiple-cutpait,
111488
synchronous stepdown switching
regulalor, V-468
telecom converter -48 to +5 Vat. 1
A, V4T

teleprinter loop supply, Vi-447

three-rall, 111-466

lracking power supply, V1-485

Lransceiver supply for lab source,
VI-517

transformer tester, VI-354

undervoltage detector/monitor, 111-

762 IV-138

uninterruptible, I[I-462, ITT-477, V-
471

universal laboratory supply, ¥-450-
451

vacuum-tube amplifier supply, VI-

7

variable power supplies, 1487~
402, [V-414-421, VI-514-514
VFC supply, VI-611
0-to 12-V, V-1 A, V460
current seurce, voltage-
programmabhle, 1V-420
de supplies, TV-418
dual universal supply, 0-1o-50 V,
b A, IV-416-417
switch-selected fixed-vollage
supply, [V-419
switching regilator, low-power,
1I-450
switching, 100-kHz raultiple-
output, [I1-488
tracking preregulator, 111-492
transformerless supply, IV-420
universal 3-30V, 111-489
voltage regulators for variable
supplies, TI-490, 111-492, IV-421
vocal stripper power supply, VI-373
voltage donbler, V-480
voltage probes, V-474
voltage/current reguiztor, V-455
voltage regulators {see voltage
regulators)
valtage sensor, power supplies, IV-
423
voltage-level, LL-TT0
voltage sources
millivolt, zencrless, 1-698
programmable, 1-694
voltage splitter, [1-738
preamplifiers, 1-41, V-26
AGC audio preamp, V1-2
amateur TV, masl-mounted, VI-37
anfenna-preamp
HF broadband, V-36
loop antenna, V-38
VLF 60-ktlz, V-33
wideband, V-35
6-meter, 20 dB gain and low-NF,
11-5433
1000x, low-noise design, IV-37
audic prearmplifiers, [[-45
2- 1o B-walt, 11-461
B-W and, [1-454
audiv-to-UHF preamp, V-24
balanced microphone preamp, V-
77

bias supply, [V-318

dual zudio signal amplifiers, V-58

electret microphone preamp, V-21

equalized, for magnetie phono
cartridges, III-671

FET phono cartridge, VI-79

[requeney counter/divider, I11-128,
V24

GAasFET, rf amplifiers, V-516

general purpose, -84, IV-42

handitalkies, two-meter, 1-19

HF, rf amplifiers, V-H15



IF, 30 MHz, IV-460
IR photodiode prearnp, V-226
impedance-matching, [V-37
instrumentation amptilier, TV-230-
231
JFET, V-32
light-beam activaled alarm civenit,
V-13
LM382 phong, 1-91
low-noise, I-88, 1-661, 1V-41
magnetic, -89, 1-91, 111-37, T11-673,
Iv-35, IV-36
medical instrument, 1349
micrephone preamplifiers, 17-45, TV-
a7, Iv-42, V1-56
dynamic microphones, V1-76, V1-
79
low-impedance, IV-41
tone control for, [[-687
transformerless, unbalanced
input, 1-88
transformerless, unbalanced
input, [-88
microwave preamplificrs, 1V-316-
319
mixers, I-58
NAB preamplifiers
tape playback, professional, 1[-38
racord, III-673
two-pole, [II-673
nacilloscope preamplifiers, I1-437,
TI1-438, [V-230-231, V-423
oscilioscope/counter, [[I-438
power amplifier with preamp, 11-
451, I-454
read-head, automotive circuits, 111-
44
receiver interface, V-243
receiver preamp, VI-563
rf amplifiers, V-26, V-527
RIAA, 11-38, VI-80
RIAA/MNAB compensation, 1-92
saw-filter impedance-matching
preamp, V1222
stereo/phonograph preamps, [-01,
11-43, T1-45, V-584
low-noise, IV-36
magnetic, 1-91, 111-37, 111-673, IV-
a6, TV-36
tone control, V-n8l
tape, [-90
thermoconple instrumentation
arplifier, TI-283
Lone sontrol prearplifiers, 1-676
high-level, 1I-688
1C, 1673, T1T-657
mixer, [-58
transislor R1AA for magnetic phone
carlridges, VI-76
transmit/receive sequencer, V-348
UHF-TV, [I-546
ultra-low-leakage, [-38, II-7
VHF, [-660
VHE/ULL, o amplifiers, V-515
video, V-660
prerogulators
high-voltage power supplies, [II-480
tracking, 111-492
prescaiers
data circuits, low-frequency, IV-132
probe, amplifying, 650 MHz, [[-H02
preselectors, rf wnplifiers, TV-483, TV-
485, IV-484
pressure gauge, V-314
printer-error alarm, computer
circuits, [V-106

printers
port, VI-134-135
printer-error alarm, 1V-106
printer sentry, compuler circuits,
V-107-108
two-sheets in printer detector, TV-
136

probes (see also measurement/test
circuits), 11-498-504, 11[-496-503,
IV-428-434, V-473-474, Vi-H20-
524
100 K megaohm de, 1-824
a¢ hot wire, I-581
audible TTL, [-624
audio-rf signal tracer, 1527
capacitance buffer
low-input, [II-498
stahilized low-inpul, 111-502
clamp-on-current compensalor, -
Bl
CMOS logic, I-623
current probe amplifier, VI-521
FET, M-501
frequency probe, 8-digil, 100-MHz,
VI-h24
general purpose rf detector, [I-500
ground-noise, battery-powered, 1I-
H00
logic probes, 1-620, I-545, 1-526, 1V-
430-431, 1V-434, VI-B22, VI-5233
CMOS, [-523, 1-526, 111-499
digiral, III-457
four-way operation, [V-432
memaory-tester, installed, 1-825
single-1C) design, 1V-433
three-in-one test set: probe,
signal tracer. injector, IV-424
ricrovolt, [1-499
optical light probe, IV-369
pH, 1-399, 11-501, VI-623
prescaler, 650 MHz amplifying, II-
502
ol 1-623, T11-498, III-602, IV-433, VI-
522
single injector-tracer, [[-600
test, 4-220V, 11499
three-in-one test set: logic probe,
signal tracer, injector, IV-429
tone, digital IC testing, 11-504
universal test probe, IV-431

process control interface, 1-30, V-242,

V1-356
processor, CW signal, I-18
product detector, 1-223
progranunible amplifiers, 11-334, III-
504-508
differential-input, programmeable
gain, I-607
inverling, programmable-gain, 111
505
noninverling, programmable-gain,
111-505
precigion, digital
control/programming, [-506
progranunuble-gain, selectable
nput, 132
variable-gain, wide-range digital
control, LI-506
projectors (see photography-related
circuits}
protection circuits, 11-95-99, [I-509-
513, V-475-483, VI[.525-526
12 ns circuil breaker, 11-97
automatic power down, 11-68
cireuit breakers
ac, llI-512

electronic, high-speed, 11-96
compresser protector, 1V-351
crowhars, electronic, 11-99, 11L-510
ear protector, V-482
fuse, electronic, V-477
halogen lamp prolector, V-271
heater protector, servo-sensed, [11-

624
IC regulator protector, V1-483
line protectors, compuler V0, 3 pP,

Iv-101
line dropout detector, 11-88
line-voltage monitor, [I-511
loudspeaker proteclor, V-483
low-voltage power disconnector, [1-

o7
madem protector, V-479
maodem/fax protector for Lwo

coraputers, V-482
optical safety-circuit switch, v-404
overload indicagor, V-478
overvoltage protection, I-150, [-517,

I-96, I1-107, 11-496, 111-613, 111-

762, IV-389, V-480
password pretection for PCs, V-109
polarity protector, VI-526
polarity-protection relay for power

supplies, IV-427
power-down, [[-68
power-failure atarm, 11I-511
power-line connections monitur, ac,

T-510
power supply, 1497, [-518
relay fuse, ¥-478
reset-protection for computers, 1V-

100
reverse polarity protection for

battery pack, VI-30
sulety cireutt, V-477, V-481, V-483,

V-5EY
short-circuit protection cireuit, VI-

short-tester, V-313, V-316
shutdown circuits, V-537-5638
speaker protector, V-476, V-478
proximity sensors (see
motion/proximity detectors}
pscudorandom sequencer, I-301, V-

551 )

pulse circuits, TV-435-440
amplitude digcriminator, 111-366
coineidenees detector, 11-178
converters
height-to-width, T1-119
pulse train-to-sinusoid converters,
-122
counter, ring counter, low-power,
TV-437
delay, dual-cdge trigger, TII-147
deteclors
fast pulse, V-154
missing pulse, V-152
out-of-bounds pulse width, I11-158
sequence detector, 11-172
divider, non-integer programmable,
I-511, 111-226
extracior, square-wave, 11-584
generators, pulse generators, IT-
508-511, V-487-492, VI-699
2-ohm, 1II-231
300-V, NI-521
BB5-circuit, 1V-449
add-on, V-488
astable multivibrator, [I-510
basic, V-438
clock, 60 Hz, 1-102
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pulse circuits contined

CMOS short-pulse, 111-523

delayed-pulse, IT-H0%, TV-440, V-
402

divider, programmable, 11-511,
11-226

EEPROM, 5V-powered, [I1-99

[ree running, [V-438

interrupling pulse-generation, 1-
357

logic, [II-620, V-489
logie troubleshooting
applications, IV-436
one-shot, V-490-441
programumable, [-529
sawlooth-wave generator and,
HI-241, V-491
single, [I-175
Lrain, pulse train, IV-202
lransistorized, IV-437
Lwo-phase pulse, I-H32
unjjunction transistor design, 1-530
variable duty cycle, V-492
very low-duty-cycle, M-521
voitage-controller and, 111-524
wide-ranging, III-522
missing-pulse detector, V-152
modulators
pulse-position, 111-375
pulse-width {PWM), TITATA, 1V-
326, VI-406-4(H , VT-402
brightness controller, 11-307
control, microprocessor
selected, I[[-116
motor speed control, 1-876, 111-
389
multiplier circuit, 11-264, [11-214
out-of-hounds detector, 111-158
propoertional-controller cireuit,
m-21
serva amplifier, 111379
signal generator, VI-698
spead controlfencrgy-
recovering brake, 111-380
very short, rueasurcrnent
cireuit, 1336
oscillators
fast, low-duty-cycle, [V-439
starc-stop, stable design, 1V-438
pulse-position woduwlator, II-375
stretchers, 1V-440
negative pulse stretcher, IV-436
posifive pulse stretcher, [V-438
supply circuil, high-voltage power
supplies, 1V-412
widdth, oul-ol-bounds pulse width
detector, 11-158
pulse-dialing lelephone, II-610
pulse-width-{o-voltage converters,
ME-117
pulse-width modulators (PWM), 1T
376, 1V-326
brightness controller, 111-307

control, microprocessor selected, il-
116

maotor speed control, [I-376, TTI-388
multiplier eircuit, 11-264, 111-214
out-ol-bounds detector, III-158
proportional-controller cireuit, 7-21
servo amplifier, 111-379
speed cunLrolfenergv‘recnvermg
brake, [I1-380
very shorl, measurement, circuit,
11-336
pulse/tone dialer, single-chip, T1T-603
pulsers, laser diode, I1-311
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pump circuits
centroller, single chip, 11-247
positive input/nagative cutput
charge, [-118
push switch, cn/off, electronic, 11558
push-pull amplifier, Darlington, V-22
push-pull power supply, 400V/B0W,
i1-473
pushbutton power control switch, V-
388

PUT circuits
battery chargers, ITTI-b4
long-duration timer, IT-675
pyremeter, I-664, VI-640

Q
Q-mullipliers
audin, II-20
transistorized, [-566
QRP circujts
18-, V-21-, V-24-MHz, V-644-645,
CW (ransmitter, I11-650
sidelone generator/code pracrice
oscillators, V-102
SWR. bridge, 111-336
Lransmitters, V-10-M DSB with
VIrQ, V-63%-639
quad op amp, simultaneous wavelorm
generator using, 11-2659
quadrature ogcillators, [1-428, VI-444
square-wave generator, I1T-685
quiz master game, V-210

R

race-car molor/crash sound
generator, HI-578
radar delectors, [-518-520, TV-441-
442, VI-527-529
one-chip, I[I-51%
radar guns, VI-628, VI-h29
radialion detectors, IT-H12.517, VI-
530-533
alarm, [1-4
(reiger counter, VI-531
“ion detector, V1-533
micropower, 11-513
moritor, wideband, I-h35
photormultiplier outpntgating
circuit, II-516
pocket-sized Geiger counter, [1-514
radon detector, VI-531, VI-532-533
radio/rf circuirs
alrcraft receiver, YI-11%- 1o 13368~
MHz, VI-542
AM and shortwave, ac/de vagnmm-
fhe design, V1-536-5137
AM radio
broadeast trap, SW receivers, VI-
214
car-radio to shorl-wave radio
converter, [V-500
demodulator, 11-160
detector, 455-kilz, VI-184
power amplilier, 1-77
receivers, 11-625, 111-81, [I1-529,
11635, TV-455, V4486, V-407,
V-602, VI-535, VI-547, VI-550,
VI-662
AM/FM raclio
clock radio, 1-543
squeleh circuit, 11-547, 171-1
amatenr radio, [1-260, IT1-534, 111-
A75
transceiver relay inlerface, V-243
VFG, V52

voice identifier, V-850
amplifiers (see vf amplifiors)
anticue radio de {ilament power

supply, ¥-470
antenna, remate tuned aclive HF,

VI-62
attenuator, IV-322
automotive receiver, [1-5256
beat-frequency oacillator, V452
bridge, b0-MHz hridge circuil, V-308
broadband, I1-546, 111-264, IV-271
broadband antenma, mirdalure (3 to

30 MHz), VI-63
burst generators, portable, II-73
calibrator, V-298
carrier-current circuits, 11-78-82

IV-91-53

AM receiver, T-81

audio transmitter, 111-79

data receiver, IV-43

data transmitter, 1V-92

FM recaiver, 111-80

intercom, [-146

power-line modern, H1-82

receivers, 1 141, 1-143, 1-145, [- 146

relay, 1-h7h, IV-461

remote contral, 1-146

transmiters, I-144

G, I-145
on/off 200 kllz line, 1-142
clock, I-542
converters, 1V-494-501
ATV receiver/converter, 420
MHz, low-noise, [V-498, IV-497

HF receiver, VI-147

radio beacon converter, IV-495

receiver [requency-converter

stage, 1V-490

SW converter for AM car radio,

1V-500

two-meter, 1V-498

up-converter, TVRO subearrier

receplion, IV-601

VLI converter, IV-497, V-121

WWV converter, VI-147

WWYV for car radio, V-11%

WWYV-10-SW converter, IV-499

receiving converter, 220 MHz,

IV-50{)
cryslal radio detector, VI-182
cryslal radio receiver, V1-549, Vi-

BT
current readout, I-22
CW-related circuits

filler, [1-219, VI-405

identifier, VI-108

_keying circuits, TV-244

offset indicator, TV-213

SSB/CW prochiet detector, [V-139

S5B/CW recelver, V-490

transceiver, i W, 80-meter, IV-802

transmitters, M-678, 111-684, {[{-

686, IMI-690, TV-A01, VI-664
detector, II-500, TV-433
direction finder, radin signals, 1v-

148-149

polar-to-recrangle converter/

pattern generator, V-288
double-sideband supgressed-carrier

moedulator, TT-377

1f, 11-366
FM radio, [-h45

5V, 1-233

12V, 1233

autornebile radio diversily

antenna, VI-64-65



bug, V1-662
clock radio, AM/EM, 1-543
demodulators, 1-544, 11189, TI-161
high frequency oscillator, VI-456
117 arnplifier with guadrature
delector, TV sound TF, T-680
generators, low-fraquency, T-228
receivers, 12338, 1-361, 111-80, 111-
530, 11I-532, V-495
scanner noise squelch, V1-578
snooper, 1-680)
speakers, remote, cartier-current
syster, 1-140
squeich cireuit for AM, 1-H47
sleren demodulation system, I-
544, 11-158
stereo transmitter, VI-662
FM/AM receiver, VI-541
Lransmitters, 1361, T-367, T-081,
11-417, {II-687-688, TV-228
tuner, 1-233, ITT-624
wireless microphone, TTT-682, 111-
685, [11-691
senie, [1-431
input circuits, NEGOZ, V-500
LI* filter for shortwave receiver, VI-
212
line sampler, VI-30
linearized RF detector, VI-17T
measurement/test circnits, [V-207-
30, V412
modulators, 1436, T-369, 111-372,
11374
Morse code circnits, VI-404-109
vscillators, 1-660-6b1, -572, V-528-
532, VI-448-459
5 MLz VFO, T-651
6.5 Mliz VIO, V-529
hamt band VIO, V-520
NE80Z cireult, V-531
Lransinitter and, 27 MHz and 49
MHz, 1-680
rigenie, 11-421
shorlwave pulsed-marker, V-532
sidetone, ri-powered, 1-24
signal generator, V-530-531
oulpul indicator, V-299
NB FM audio amplilier, V1-74
power melers, [-16, 1-24, [1-332, TTT-
592
portable-radio 3 V fixed power
supplies, [V-347
probe, -523, M-448, 1-502, VI-522
radio beacon converler, 1V-495
radio-commercial zapper, V-334-
335
RC receiver relay interface, VI-551
receivers, VI-551
AM radio, II-525, 111-81, 11I-529,
TI-635, TV-455, V-406, V-407,
V-602
aitomotive receiver, [[-526
carrier-current, I-141, I-143, I-
145, 1146
(W/S85B recetver, V-80- and 40-
meter, V-499
data receiver, [V-93
FM radio, 1-338, I-361, III-80, III-
b2y, TI1-530, 11-532, V-495
old-time design, IV-453
radio-control receiver/decoder, 1-
a74
reflex radio receiver, IV-452
regenerative receiver, VI-501, VI-
554, VI-6356
short-wave receiver, TV-454

signal-strength indicator, V1-260
superheterodyne, V-503
TRF radio receiver, [V-452
VLF whistler, V-456
RF power meter, VI-348
scanner silencer circuil, V1-879
scanners, VI-578-580
series/shuni PIN-diode RF switeh,
VI-610
shortwave lransmissions
converbers, [11-114, [V-500
FET booster, I-661
interference lrap, V1-214
receiver, [V-454, V1-540, V1-543,
VI-544-545, VI-546, VI-H566
single-sideband (SS13)
communications
CW/SSB product dotector, [V-139
driver, low-distortion 1.6 to 30
MHez, 11-53%
generators, IV-423
transmitter, ervstal-controtled
LO for, 11-142
signal tracer probe, audio, 627
sniffer, [I-210
static deteclor, [V-276
superhelerodyne receivers, V-503,
VI-553
swilch, low-cost, 11-361
tuned coligeLor oscillutor, for AM
broadcast band, VI-454
two-band radio receiver, VI-548
UHF scanncr aclive anterna, VI-67
vacuum tube amplifier, V1-72-73,
VI-87
variometer-luned radio receiver, V1-
B57
VHF/UHF diede swilch, 1V-544
VLF converter, V-121
VLF whistler recciver, V-496
voltmeter, [-405, 1II-7T66
waveglides, VI-703-704
WWYV converter for car radio, V-119
WWV receiver, VI-538-5639, VI-B58
radio beacon converter, IV-495
radio-control circuits (see also
remete conirol devices)
audio oscillator, [[-567, II-5655
maotor speed controiler, I-576
phase sequence reversal by, I1-438
nacillator, emitter-coupled, 11-266
receiver/decoder, I-674
single-8CR design, [1-261
radinactivity (see radiation
detectors)
radon detector, VI-531, VI-532-533
rain warning haeper, 1I-244, IV-189
RAM, non-volatile CMOS, stand-by
power supply, T-477
ramp generators, 1-640, [1-521-523,
11-625-627, 1¥-443-447
555 bused, V-203
wecurate, 1M-526
inlegrator, initial condition reset,
11-627
tinear, (1-270
variable reset level, TI-267
voltage-controlled, TI-523
runging system, ultrasonic, 111-697
RC decade box, V-284.295
RC receiver relay interface, VI-551
reaclion timer, [V-204
read-head pre-amplifier, automative
cireuits, 111-44
readback system, disc/tape phase
modulated, -89

receivers, (see also transceivers;
transmitters), [-524-526, -
H28-535, IV-148-460, V-493-503,
VI-534-h58
50 kHz FM optical transmitter, I-
361
acoustic-sound receiver, IV-311
ACC gystem for CA3028 IF
amplifier, [V-458
aircraff, receiver, 118- to 1.36-MHz,
VI-542
AM and shortwave, ac/dc vacuur-
tube design, VI-536-537
AM radio, I[-525, 1II-81, I1I-629, Il
5an, IV-456b, V-408, V-407, V-502,
VI-535, VI-B47, VI-5660, VI-562
mixer/oscillator for AM receivers,
V412
analog, 1-545
ATV rf receiver/converter, 420
MHz, low-nocise, [V-496, [V-447
audio circuit, IV-31
audio receiver, visible-light, V-261
automotive radio, [[-5256
automobile gecurity syslcm, V1-11
baby-alert, carrier-current circuit,
V-96
bandswitching for receiver, VI-608
carrier current, I-141, 1-14:3, 1-145,
[-146
carrier-operated relay (COR), 1V-
161
CMOS line, 1-546
crystal radio receiver, VI-549, VI-
LT
CW/85B receiver, 80- and 40-meter,
V-499
data receiver/message demuxcer,
three-wire design, IV-130
direct-conversion receiver
7-MHz receiver, VI-153
160-t0-20 meters, V-494
hurmn reducer, V-347
NEG0Z, V-498
fiheroptic receivers
10 MHz, 11-20G5
Hi-Mb/s, TH-181
data receiver, VI-207
digital, =178 .
high-sensitivity, 3(nW, 1-270
low-cost, 100-M bawd rate, [1I-
180
low-sensitivity, 300mW, T-271
very high-sensitivity, Inw-speed
anW, -269
FM radio, 1338, 1361, 111-80, TIT-
529, [11-5430, 1LI-532, V-495
light-bearn, V-2569
FM/AM receiver, V1-541
FSK data, IlI-533
ham-band, [11-534
“Rum reducer, V-347
IF amplificr/reccivers, 1V-469, TV-
460
infrared, [-342, 11-292, H1-274, TV-
280-221, V226, V-220, VI-288,
V1-204
audible-oulput, VI-271
data-link, VI-2656 .
FM andio reception, VI-Z268
headphones, V-227
single-tone, VI-270
wireless headphenes, VI-269
laser, [V-368, VI-202
LED lightwave communications, V1-
310
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receivers corltrued

LF receiver, IV-451

line-type, 1532, 11-634, V-497, VI-
542, V1-552

MIDT vecelver, V-302

modulated-light receiver, V-258

monitar for, 11-526

optical receivers, 1364, 11-418, [V-
367, IV-368

photoreceiver, oplimized respense,
V405

PLI/BC, [1-526

preanp for receiver, VI-b53

preamp receiver interface, V-243

P control from receiver audio,
VI-28

pulse-fregquency modulated, [V-453

radio control, decoder and, 1-574

radiv (see radio/rf circuits,
receivers)

RC receiver relay interface, VI-551

recelver/scanner preamp with MAR-

1 MMIC, V-521
regeneralive reciver, [V-449, VI-
A0, VI-354, V1I-555
remote-control, V-510, V.513
rf input. circuils, NEGOZ, V-500
RS-232 to CMOS, TI-102
8 meter, V-311
shortwave receiver, [V-454, V-501,
V1-540), VI-666
AM broadeast trap, VI-214
nine-band, VI-544-545
regencrative, one-tube, VI-546
toroidad core TRE, VI-543
noise limiter cireuit, V-397
signal-receplion alarm, HI-270
signal-strength indicator; VI-260
3513 receiver, VI-80-meter, VI-29
superheterodyne receiver, [V-450)-
461, V-804, V1-21, VI-553
tracer, 111-357
transceiver mmemory backup, VI-28
transceiver T/R switch, VI-610
transceiver/mixer, HF, [V-457
transmit/reecive sequencer,
premnp, V-348
twisted-pair video driverfreceiver
circut, VI-682
two-band radio receiver, VI-548
ultrasonic, 11-698, II-705, VI-070
OW transeciver, VI-669
ultrasound, Deppler, V-651

variomeler-luncd radio receiver, VI-

5A7T
VLE whisller receiver, V-496
video line receiver, VI-550
voice-communication, light-heam,
V-260
WWV receiver, VI-538-539, VI-558
zero conler indicator for FM, 1-338
recording devices (see tape-recorder
circuils)
rectangular-Lo-triangular waveform
converier, [V-116-117
rectifiers, 11-527-528, 111-536-537
absolute value, ideal full wave, II-
528
averaging filler, 1-229
briclge rectifier, fixed power
supplies, [V-398
broadband ac aclive, IV-271
dindeless, precision, [I-537, V-466
dual voltage-rectifier, V-464
[ull-wave rectifiers, [V-328, IV-050
averaging filter, V-191
op anp design, V-403
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absolute value, 11-528
precision, 1234, H1-537
silicor-controlled (SCR), I-375
half-wave, [-228, [-230, [[-528, V-
325
high-impedance precision, for ac/de
converter, [-164

inverter/rectilier, programmable op-

amp design, 1V-364
low-torward-drop, [11-471
precision, [-422
silicon-controlled roctifiers (SCR)
annunciator, self-interrupting
losadd, 1V-9
chaser, [11-197
crowbar, 11-496
lashers, 11-230, IT1-195, [1I-197
flip-fop, 11-367
gasfsmoke detector, [II-251
preregulator, 11-482
proximily akarm, 11-517
radio controel using, [[-361
relaxation flasher, 11-230
relaxation oscillator, TI-430
ring counter, 1195
tester, 111-344
time delay cireuil with, 11-870
friggering scrics, optically
coupled, 111-411
synchroncus, phase detector-
selector/balanced modulator, IIT-
44]
two -phiase, V1490
redial, electronic lelephone set with,
111606
reference vollages, 1606, 111-773-775,
V1339, VI-550-560
* 10V, 1696
*3V, 1686
5V, 1695
0- to 20 V power, 1-694, [-659
amplificr, [-36
hipolar outpul, precision, I-698
dual-outpul regulater, VI-564
dual tracking vollage, precisien, 1-
high stability, 1-696
logic coutrol for 78xx regulater, VI-
HhZ
low-dropout, VI-566
low-nuise buffered, precision, I-698
low-noise regulator, VI-565
Tow-power regulator, 1-605
low-viltage reference, VI-560
micropower 10 V., precision, [-697
negative reference, VI-331, VI-560
positive vollage, VI-560, VI-587
powoer supply, buffered, VI-496
ripple reduction in switching
regulalor, VI-E65
square wave voltage, precision, [-

standard ccll replacement,
precision, [-699
step-down regulalor, VI-H63
surface-mount regulator, 3.3-V 1-A,
V1662
surface-rnount swilching regulator,
5-to 3.48-V, VIE6T
switching regulator, VI-56T
vartable-vollage reference source,
1v-327
reference clock, three phase clock
{romm, 11-101
reflection oscillator, crvstai-
controlled, 1I1-136
rellectomeler, [-16

regenerative receiver, one-lrangistor
design, TV-449
registers, shift, 1-380, 11-366
driver, [-418
regulaterdt power supplics
8-amp, [1-461
10-amp, current/thermeal
protection, 1-474
12 t0 14V at 3 A, 11480
13.8-Vde, 2 A, V454
+1BV 1 A, 111462
-15Y 1-A, 1463
split power supplics, [-492
regnlators (see vollage regulators)
Reinartz oscillator, VI-450
rejection lilter, I-283
relaxation oscillator, 433, [V-376
velays, 11-529-532, 1V-471-475, V-504-
507, VI-568-572
ac relays
opitically coupled, 1-418
photon coupler in, 11-412
solid-state latching, TV-472
AN cireuit relsy, VI-316
andin operated, 1-608
hattery-charger relay fuse, V-88
hidirectional switch, [V-472
capacitance, 1-130
carrier-nperated relays (COR), I-
Hth, V461
dark-activated, V-275, V-279
de larching, optically coupled, ITI-
417
delay-off circuit, IV-473
drivers, 1-264
delay and controls elosure time,
TT-630
with strobe, F266
fast turn-on/delayed off relay, VI-
By
fuse, V-478
high-impedance driver, VI-S70
latching relay alann cireuit, VI-560
latching relay driver, VI-57(, VI-571
latching relay, solid-stale, V-505
light-beam operated on/off, 1-366
light-sensitive, V-278, VI-304
low-frequency relay, VI-872
momentary relay, VI-564
monostable relay, low-consumption
design, 1V-473
optically coupled relays
ac, IM-418
de: Tatching, 111417
optoisolator, 1V-475
OR cireuit relay, VI-316
polarity-protection for power
supplies, [V-427
pulser, sensor-activated, V-507
rf-actuated, 11-270
ringer, telephone, -G08
solid-state relays, 1368, 1-623, II-
408, 111-413, 1I-418, 111-569-570,
IV-472 1V-474, V-505-606
sound achated, 1-576, I-610
telephone, 1-631
thermostatic relay circuil, VI-643,
VI-645
time delayed, 1-219, 1663, V-506
tone actuated, 1-576
TR circuit, 1i-632
fransistor relay driver, VI-571
triac, contact protection, [1-531
remate control devices (see also
infrared; radio-control circuits),
IV-324, v-229, V-508-513
AR switch, IR-controlled, V-225



ac switch hookuap, two-way, V-502

amplificr, 1-99

analyzer, V-224

carrier, current, 1-146

drop-village recovery lor long-line
systerns, 1V-32K

extender, infrared, [V-227, V-512

fax/Lelephone switeh, iV-H52-653

infrarcd circuit, 1V-224

IR TV remole relay, V1-263

larnp or gppliance, 1-370

loudspeaker via IR link, 14343

loop transmitler for, {I-70

on/off swilch, 1-577

receiver, V-510, V-513

ringer, telephone, [1-614

sensor, temperature lransducer, 1-
649

servo system, [-576

telephone monitor, 11-626

temperature sensor, 11-654

tester, infrarcd, 1V-228, V-228, V-229

thermomeler, 11-659

transmilier, ¥V-50Y, v-513
interface, V611
ultrasonic, V-512

{ransmilier/receiver, 11, 342

ullrasonic tester, V1-667

video swilch, 1V-619-621

repealers

becper, 1-19

Europcan-type, tone burst
generator-for, H1-74

fiberoptic link, 1-270

lelephone, H1-607

reset, butlons

child-proof computer reset, 1V-107

power-on, 1{-366

prolection circuil {or computer, 1V-

resistance condroller, digital, ¥V-159
regislance/conlinuity testers, 1-550, 1-
551, 11-342, 1-5:33, 11-534, 11-535,
[1-345, [[1-538-540), [V-2R7, [V-
289, IV-205, IV-208
andible, V-317
audible, adjustable, 11-536
buzz box, 1-561
cable Lester, 111-539
four-wire hookup, VI-335
lalehing design, 1V-295
low-resislance circuits, ¥-319
ohmumeler, linear, 11-540
PCB, 11-342 11-535
ratiometric, I-550
RO decade box, V-294-295
resislange-ratio detector, 11342
single chip checker, 11-534
visual, V-293
resistance-lo-vollage converter, [-
161-162
resisiors
muliiplicr, 11-19%
programmable, VI-363
sirnulator, 100-W, VI-352
voltage-controlied, 1-422
resonator esciltator, varactor tuned
10 Mz ceramic, 11-141
restorer, video de, [1-723
reverh effect
analog delay line, 1V-21
slereo system, 1-602, 1-606
reversing maotor drive, de control
signal, [{-381
rf arnplifiers, 11-537-549, [[[-542-547,
IV-476-493, V-514-527

1W, 2.3 (GHg, 1I-640
2 metar FET power amplifier, V-521
10°W, 225-400 MHz, TI-h48
10-W, 10-M linear amplifier, V-320
10 dB-gain, TM-H43
2. to 30 MHz, TT-544
4 W amp for 900 MHz, TV-477
W 150-MHz, [II-540
5W power, II-H42
G-meter kilowatt, 11-545
G-meter preamp, 20 1B gain and
low-NF, 1I-543
20-W, V-1206-MHz mndule, V-522
20-W, V450 MHz amplifier, V-519
A0-MHe, V-519
80 W 225-400 MHz, TI-547
125 W, 150 MHy, TI-544
455-kHz [F amplifier, V-522, V-H23,
¥-5H24
500 MHz, 1V-491
1,296 MHz, TV-486
1,500 W, TV-478-479
AGC,wideband adjustable, 1T1-545
broadcast-band, 13546, 111-204, TV-
87, V516, V-5IT
buffer amplifier with medilator, 1V-
450
cascode amplifier, IV-488
common-gate, 450-MHz, TT1-544
GAasFET preamplifier, V-435 MHz,
V-h16
HF preamplifier, V-H15
HF/VHF switchable active antenna,
V-n24
IF amplifier, 455-kHz, V-522, V-h23,
V-p24
IF amplifiers, 43-MHz, crystal filter,
Va7
isolation amplifter, 11-547
LG tuned, V-52hH
linear amplifiers, IV-480-480, V-020
low-distortion 1.6 to 30 MHz 35B
driver, 1I-538
meter-driver, 1-MHz, I1I-H45
MOSFET rf-amp stage, dual-gate,
IV-489
power amplifiers, I-659, 11542, I11-
542, V-b17, V-519, V-621, V-b2b
preamplifiers, V-H27
GasFRET, V-516
HF, V-515
receiver/scanner with MAR-1
MMIC, V-521
VHFATHF, V-515
widehand, V-526
preselactors, [IV-483, IV-185, 1V-488
receiver/scanner preamp with MAR-
1 MMIC, V-521
TV sonnd system, V-519
[THF, V-523
LHF-TV amp/preamp, 546, 1V-
482, TV-483
VHF/UHF preamplifier, V-515
wideband amplifiers, [V-479, TV-
489, IV-490-493, V-518, V-519, V-
126
rf circaits (see radio/rf)
RGB video amplifier, II-709
RGB-composite video signal
converter, [II-714
RGR-t0-NTSC converter, [V-611
RIAA line amplifier/driver, VI-77
RIAA preamp, VI-80
ring counters
20 kHz, II-136
incancdescent lamps, I-301

low-cost, [-301
pulse circuit, low-power, [V-437
SCR, III-195
variable timing, I11-134
ring launcher game, electromagnetic,
V-20%
ring-around flasher, LED, III-194
ringers, telephone, I-628, IV-556
detectors, ring detectors, [-634, I-
635, 111611, III-619
extension-phone ringer, [V-661
high-isclation, 1I-625
multi-tone, remote programmable,
I1-634
mmusical, II-619
piezoelectrie, I-636
phig-in, remote, II-627
relay, 111-606
remote, 11-627, TMI-614, IV-562
_gilencer, IV-BET
tone, 1-627. 1-628, 11-630, 11631
ripple suppressor, IV-175
fixed power supplies, IV-396
RLC cscillator, I11-423
rms-to-de converter; I-167, [I-129
thermal, 50-MHz, 1I}-117
true rms detector, [-228
road ice alarm, 1I-67
robots
eyes for, I[-327
light-seeking, 11-325
rocket launcher, II-368
RON compensator, op amp and
analog, switch, VI-605
room monitor, V-369
root extractor, V-207, V-288
rotation detector, [[-283
roulette, electronic, [1-276, IV-205
RS-232 interface
CMOS-10, line receiver, [II-102
dataselector, automatic, 11}-97
drive circuit, low-power, [II-175
LED circuit, I[II-103
line-driven CMCS circuits, IV-104
RS flip-flop, [-395
RTD signal conditioners
5V powered linearized platinum, 1I-
650
precision, linearized platinum, 11—
63

RTTY machines, fixed current
supply, [V-400

rumble filters, I1I-192, I1I-660, IV-175
LM387 in, [-297
turntable, IV-17(

s

§ meter, I1I-342, V-211
safe area protection, power amplifier
with, II-459
safaty circuits (see protection
circuits)
safery flare, -G08
Sallen-Key filters
10 kHz. 1-279
600 Hz bandpass, [-291
current driven, V-189
high pass, VI-209
low pass, V1-221
active, [V-1T77
equal component, I-262
second order, I-28%
sample-and-held circuits, I-680, 11-
552-659, I11-548-663, [V-502-503,
V-h33-534, VI-BT3-574
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satnple-and-hold cireuits corténued
x 1060, I-589
4-channel micropower, VI-574
charge-compensated, 11-559
de-glitch circuit, V-336-337
fast and preeise, 11-556
filtered, 111-530
frequency-to-vollage conversion,
V-194
high-wecuracy, 590
high-performance, I-657
Frigh-specd, 1-587-588, 1-590, 111-550
infinite, 11-558
inverling, 111-552
JRET, I-586
low-drilt, 1-586, VI-574
olTset adjustiment for, [-588
three-channel multiplexer with, ITT-
A96
track-and-hold, 111-549, [11-552
sampling circuit
hour time: delay, 11-668
RF line sampler/coupler, VI-30
saturated standard ccll amplifier, I-
206
saw filter,-V1-222
sawtooth waves, YI-575-577
converter, IV-114
generator, VI-577
digital design, 1V-444, TV-446, V-491
linear, V-205
ap amp design, VI-676, VI-T01
triggerad, V-204
oscillator modulator, 111-373
pulse generator and, I1-241
SCA (see silicon-conirolled
ampliliers)
scale, [-398, ¥-2497
scaler, inverse, 1-422
seanner, bar codes, 111-363
seanhers, YVI-678-530
FM scanner noise squeleh, VI-579
receiver/scanner preamp with MAR-
1 MMIC, V-521
shiorwave converler for seanner,
VI-580
silencer cireuil, ¥1-579
Schmitt triggers, [-603, 11I-153, V-356
crystal oscillator, I-181
progranunable hysteresis, I-592
square-wave generators, V-569, V.
570
Lransistorized, V-204
TTL-compatible, II-111
wilhout hysteresis, [-532
SCR (see silicon-controlled rectifiers)
scramblers, audio (see also sound
generators; voice-activated
circuits), [V-25-27
telephone, II-618
voice scrambler/descrambler, IV-26,
[v-27
scratch filters, IMT-189, TV.175
LM287 in, [-297
second-audio program (SAP)
adapter, III-142
security cirenits {see alarms;
annuneiatoes)
sense-of-slope filt meter, 11-664
sensors (see alavms; Muid and
maisture; light controlled
cireuits; mation/proximity
detectors; motor conlral circuits:
smaoke detectors; speed
comtrollers; terperalure-relased
cireuits; fone controls)
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sequence indicalor, phase, [-476
seqguencer, pscudorandom, [11-301
sequential Nashers, 1-109, 11-233, 11-
238
sequential Limer, 11-651
series connectors, lelephone, I1-609
servo amplilicrs (see alse motor
controls}, 1-452
400 Hz, T1-386
bridge type ac, 1-4568
de, 1-487
moter drive amplifier, [1-384
servo systems (see also motor
controls)
controller, 111-184
remate control, 575
shaper, sine wave, 11-561
shielding, shield/line driver, high-
speed, VI-198
shift registers, 1380, [1.266
driver for, 1-418
shifrer, phase (see phase)
ship siren, electronic, [I-676
short-cireuit, prool lamp driver, 11-310
short-circuit protection cireuit, VI-526
short-cireinit tester/sensor, V-315
computer remote data Hnes, IV-102
for 120-V equipment, ¥-313
shortwave transmissions
AM broadeast trap, VI-214
AM and shortwave, ac/de vacuum-
tihe design, VI-A36-537
converters, H-114, IV-BOG, V-118
FET booster, 1-561
IF filter for shortwave recciver, VI-
212
interference trap, V1-214
noise limiter, V-897
notch filter, V-185
pulsed marker rf oscillator, V-532
recetver, [V-454, V-501, VI-540, VI-
543, V1-544-545, VI-546, VI-B5G
scanner converted (o shortwave,
Y1880
shont, multimeter shunt, TV-293
shutdown circuils (see protection
circuits )
shutolf, automatic, batterv-powered
projects, [I-61
shutter speed Lester, 1-445
sidetone oscillalor, rf-powered, [-24
signul amplifiers, audio, II-41-47, TV-
A4-49
signal atlcnuater, analog,
microprocessor-controlled, TTT-
101
signal combiner, [I1-368
signal conditioners, TV-649
5V powered linearized platinum
RTD, II-660
bridge cireuir, strain gauge, (-85
linearized RTD, precision design, -
639
LVDT, 11-338
thermally stabilized PIN
photodiode, 11-330
signal distribution amplifier, 1.39
signal generators (see function
generators; soune generutors;
waveform generators)
signal injectors, 1M-504 555
signal sources, crystal-controlled, 11-
143
signal tracer, V-309
three-in-one set: logic probe, signal
lracer, injector, [V-429

signal-strength meters, I1-342, TV-
166

silent alarm, V-16
silicon-controlled armplifiers (SCA),
V-035
converter, VI-151
decoder, 1-214, 11-166, 11-170
demodulator, [1-154, 111-565
MPX-SCA recelver, 111530
subearrier adapter for FM tuners,
V-h36
silicon-contradled rectifiers (SCR)
cirenits
annunciator, sell-interrupling load,
V-9
chaser, I1-197
crowhar, 11-496
flashers, T1-230, 111-147
chaser, 11[-197
relaxation, 11-230
ring counter, -195
flip-flap, TT-367
full-wave, 1-375
pag/smioke detactor, 111-251
inverter and trigger, V1-283
moter speed controller, V1-414
preregulator, IT-482
proxmity alarm, TTT 517
radio confral using, [1-361
relaxation flasher, 11-230
relaxation oscillator, ill-430
ring counter, 11-195
tester, M1-344
time delay cirenit with, 1670
triggering series, optically coupled,
m-411
switching supply [or color TV, VI-
AR7
simulators
EKG, thrae chip, 11-850
induetor, 11-199
VOR signals, IV-273
sine approximation circuil, VI-323
gine-tn-snuare wave converter, IV-
120, V 124, V-125, V-569, V-570
sine-wave converter, VI-150
sine-wave descrambler, 11.163
sine-wave gencrators, IV-505, IV-5006,
V-p42, V-5, V-544, VI-T01
0 Hz, 1V-507
audio, 11-564
battery powered, V-541
L0, IV-507
LI, 1V-hiZ
oscillator, audio, I11-559
syuare-wave and, tunable oscillator,
111-232
VLE audio tone; [V-508
sing-wave inverter, VI-285
sinc-wave oscillators, I-65, 11-560-570,
li1-556-659, HI-660, TV-H04-513,
V-630-544, VI-433
1-Hz, V-542
60-Hz, highly stable, V-540
565 used as RC audio nseillator, 1i-
56T
adjustable, [I-668
audio, 1I-562, II-564, TTT-508
generators (see sine-wave
fenerators)
LC eacillator, low-frequency, 1V-309
logic gate design, VI-440)
low-distortion, T-561, VI-436
one-1C audio generator, 11-664
phase-shift, audio ranging, 1V-510
programmable-frequency, 11-424



relaxalion, wodified WIT {for clean
audio sinusoids, 11-666

shaper, sine-wave, ¥-5471

sine wave shaper, 11-561

sine/square wave 1TTL oscillator, TV-

two-lone generator, [-570

wwo-transistor design, TV-508

variable, super Jow-distortion, TT1-
5564

very-low-distortion degign, TV-H09

voltage-controlled oscillator, V-666

Wicn-bridge, 1 66, [-70, 11666, TV-
510, IV-513, V-H41

gine-wave output buffer amplifier, 1-

sine/zosine generator, 1260, VI-700
sine/sguare wave converter, [-170
sine/square wave oscillaturs, 1-65
easily tuned, 1-65
TTL design, 1V-512
tunabie, 1232
sinks (see currenl sources)
single-pulse generator, 11-175
single-sideband (SS13)
communicalions
CW/SSD product detector, 1V-139
CW/SSD reeciver, ¥-499
driver, low-dislortion 1.6 to 30 MHz,
II-638
generators, [vV-323
receiver, #0-meter, VE29
transmitter, erystal-conlrolled LO
for, II-142
sirens (see also alarms; sound
generators), [-606, [1-571, 111-560-
568
alarm using, II-572, II-573, IV-514-
517, VI-b81-684
7400, [[-675
adjustable-rate programmable-
fraquency, 11I-563
electronie, 11I-666, IV-515, [V-B17.
VI-583
fire giren, VI-b82
generator for, 11-672
hee-haw, II-578, [[[-565
high-power, II-678
linear I3, 11I-564
low-cost design, IV-bLG
multifimetion system for, 11-574
ship, electronic, =076
aomic defender, IV-324
Star Trek red alert, I[-577
tome generator, 11573
toy, 1T-675
1L gates in, TI-R76
two-state, [I1-567
two-tone, [IT-H62, VI-hi4
varying frequency warning alarm,
11-579
wailing, 111-563, VI-583
warble-tone siren, IV-815, TV-A16,
V-7, VI-582
whooper, IV-517
yelp oscillater, 1-577, TI1-562
slave-Nash trigger, TV-380, TV-382
slide tirner, [11-444, TTT-448
slot machineg, electronic, ¥-211
smartl clutch, auto air conditioner, TTT-

smoke dlaries and detectors, TI-278,
LI-246-253
gas, 332
ionizalion chamber, 1-332-333
linc-operated, 1V-1440

nperated ionization type, 1-506
phatoelectrie, I-595, [-596
sniffers
heat, electronic, III-627
rf, II-210
snooper, FM, III-680
sorket debugger, coprocessor, I11-104
soil heater for plants, V-333
soil moisture meter, I11I-208
golar circuits (see
photediode/photoelectric
cirelits)
soldering iron control, V-327
soldering station, IR-controlled, IV-225
solenaid drivers, [-265, [1I-671-673,
VI-202
12-V latch, MMI-572
hnid-current, limiter, [1I-573
power-consumption limiter, 111-672
solid-stafre devices
ac relay, [II-570
electric fence charger, 11-203
high-voltage supply, remote
adjustable, 111-486
light, sources, V-282-283
load-sensing switch, V-285
relays, III-G6S-570, V-505, V-606
stepping switch, 11612
awitch, line-activated, telephone,
M-617
sonic. defender, TV-324
sound-activated circuits (see sound-
operatad circuits)
sound effects (see sound generators)
sound generators (see also hurst
generators; function generatars;
sirens, waveform generators), -
605, 11-ARE-5H:3, TIT-558-HA], TII-
575, IV-15-24, [V-518-524,
V-394-395, V-5B6-567, VI-h8hH-
BY2
acoustic ficld generator, V-338-341
alarm-Lone generator, V-563
amplifier, voilage-controled, TV-20
amplifier/compressor, low-
distortion, 1V-24
allophone, 1H-733
audio-frequency generator, V-416-
17

audin lone generator, VLI, 1V-508

autodrum, [1-591

bagpipes, electronic, HI-661, 1IV-521

beat-frequency, [V-371

beeper, V-568

bird chirp, I-605, I1-588, I1-577, Vi-
589

bongos, [[-587

canary simulator, V-5567

chime generator, [I-604, IV-624

chug-chug, II-576

cotor organ, VI-193

complex sound-effect generator, VI-
L86

dial tone, 1-6289, 111-609

ditherizing circuit, digital audio usc,
vV-23

doorbell, musical tones, IV-622

doubler, audio-frequency doubler,
W-16-17

dual-tone sounder, V-664, VI-390,
VI-H87

echo and reverb, analog delay line,
Iv-21

electronic, [II-360

envelope generator/modulator, II-
501

cqualizer, 1V-18

fader, IV-17

fish lure, clectronic, V1-386

frequency-shifl kever, tone-
generator test circuit, 1-723

funk box, 150

Tuzz box, 1-590, 11-675

gung, electronic, V-563

guitar compressor, IV-519

gunshot sound etfect, VI-H92

harmonic generator, 1-24, TV-649

high-Trequency signal, TT-150

hold for telephone, TT-623

instrurment, tune-up, audio
generator, V-390

laser pistol sound effect
generalor/receiver, VI-292

low-level sounder, V-564

muling circait, VI-183

noise generaors, 1-467, 1-468, 1-463,
IV-308, V-395, VI-421

octave-shifier for musical effects,
V-523

one-1C dosign, [1-569

perfeet, pitch circuit, V-391

phasor sound generator, 1V-523

pink noisc, 1-468

porlable, [-625

pulsc echo driver, V1-380

pulsed-tone alarm, V-559

quad tone oscillator, V1-4:34

race-car molor/crash, 111-578

robotic chatter, VI-590-591 )

run-down clock for games, 1V-205

sound effects, [II-674-578

siren, V-659, V-b65, V-567

sound-effects generator, V-565

sound subcarrier generator, V1-358

space-age sound machine, V-562

spaceship alarm, V-560

speech detectors, [1-617, 111615

steam locomotive whistle, 1I-689,
III-66G8

steam train/prop plane, [[-592

steren system, derived center-
channel, IV-23

super, 111-564

surf sound generator, VI-588

synthesizer, [[-599, V-661 _

telephone rall-tone generator, [V-
h62

telephone ringer, 11-619

tone burst generator, VI-375

tone burst generator, repeater, V-
624

tone chime, V-560

tone generatars, [-604, I-625

Lop oetave generator, V-393

Touchtone dial-tone, telephone, TII-
609

Lrain chudler, 11-588

Lrernolo cireuits, TTE-RO2-695, TV
-589

Lwang-twang, 11-592

two-tane, 1-670, V-A29, VI-584

ultrasonic sound source, [V-605

very-low-lrequency, 1-64

vocal elirninztor, IV-19

voice circuits, [1I-728-734

Wi~ wad circuit, 11-590

wailer, VI-583

warbling tone, 11-573, VI-H82

whistie, VI-589

white noise generators, IV-201, VI-
T05-706

wind chimes, V1-591
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sound-operated circuits (see afso
ullrasonic circuits; veice-
aperated circuits}, 1-580-hR4,
{IL-579-680, [V-525-528, V-H45-
Hbb
amplifier, gain-controlled, IV-528
colour organ, [I-583, I1-684
decoder, 111-145
fader, V-549
flash triggers, 1-481, 11-449, TV-382
kaleidoscope, sonic, V-548-549
lights, [-609, V-552
meno alert, V-352
noise clipper, 1-396
relay, 608, [-610
sleep-mode circuit, V-547
swilch, [I-681, ITI-580, ITT-600, 111-
601, [V-626-627, V-Hh3, V-555, V-
530, VI-613
ag, [I-681
Lwo-way, I-610
voice-operated, 111-580, TV-527
speech activity detector, telephone,
1815
voice-operated awitch, TT1-580
vox box, II-582
whistle-activated switch, V-551
S0Urces {See current sources; voilage
sources)
source followers
bootstrapped, V-20
JFET, V-20
photodiode, ITI-419
SPDT switch, ac-static, 11612
space-age sound machine, V-562
space war, [-606
spaceship alarm, V=560
speaker systems
FM carrier current remole, [-140
hand-held transceiver amplifiers,
1i-39
overioad protector for, I1-16
protection civcuit, V-476, V-479
wireless, IR, TIT-272
speakerphone, 11611, 111-608
spectrum analyzer adapler,
oacilloscopes, V-434
speech-related circuits
activity detector, 11-617, I11-619
compressor, [I-15
filter
300 Hz-3 kHz bandpass, 1-295
second-order, 300-t0-3,400 Hz,
V-174
speech-range bandpass filter, V-
185
two-section, 300-tc-3,000 Hz, IV-
174

network, 11-633
serambler, V-554
speed alarm, [-95
speed controllers {see alse motor
control), I-450, 453, 11-378, 1T-
379, i[-455, V-380, V-381, V[ -412,
V1-414
accelerometer, V1345
hack EMF PM, I1-379
cagsette-deck motor speed
calibrator, 1V-353
closed-loop, [1-385
de motor speed controller, VI-411
fans, automatie, II1-382
feedback speed, [-447
de motors, 1-462, 1-464, II-377, TI-
380, [1-388, VI-415
de variable, fiberoptic, II-206
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feedback, I-447
fixed, III-387
high-efficiency, TIT-3%0
high-torgue motor, 1-449
light-activated/controlled, 1vV-247
load-dependent, I-451
model trains and/or cars, 1-453, 1-
455, [V-338-340
moLor (see motor contrals;
tachometers)
power tool torque, 1-458
PWM, 1I-376, IT-380, V 381
radio-controlled, I-576
series-wound maotors, 1-448, 11-456
shunt-wound motors, [1-456
stepper motors, direction and
speed control. 1V-350
switched-mode, 1M1-384
tachometers, 1-94, 1-100, 1-102, 1I-
176, II1-335, T11-340, 11-347, V1-
98, VI-298, VI-3T1
analog readont, Tv-280
calibrated, 111-508
closed loop feadback conlrol, 11-
390
digital readout, 11-61, 11I-45, IV-
268-26%, IV-278
dwell meter/tachorneter, 111-45
feedback control, 1-378, 11-380
frequency counter, 1-310
low-frequency, [11-586
minimum-component design, I-
405
motor speed controliers, 11-378, 11-
eptical pick-ug, LWI-347
set. point, 111-47
tachometerless, [1-386, IV-340
tonis and appliances, [-446
universal motors, 1-457, 11-451
speed warning device, [-06, 1-101
speedometers, bicycle, IV-271, IV-282
splitters, l1-681-582
battery, 11I-66
phase, precision, [[[-582
precision phase, 1-477
voltage, [11-738, 1-743
wideband, 11-582
squarer, precision, I-615
square-root. cireuil, VI-319, VI-320,
V1322
square-wave generators, [1-594-604),
TT1-6813-585, [V-529-536, V-563-
A70, VI-593-504
1 ki, [V-536
2 Mllz using iwo TTL gates, 11-598
10-Hz 1o 10-kHz VCO, V-570
60-1z, V-569
555 timer, [I-595
astable ¢ircuit, 11-597.IV-534
CMOS 365 astable, true rail-to-rail,
11-596
duty-cycle multivibrator, I11-50-
pereent, T11-584
lour-decade design, 1V-535
high-current oscillator, T1-585
line frequency, 11-599
low-frequency TTL oscillator, [1-595
wultiburst generator, 11-88
mliivibrator, IV-536
oscillators, [-G13-614, I1-H97, 11618,
[¥-532, [V-533, V-h68
0.6 Hz, I-616
1kHz, I-612
{requency doubled outpaut, 11-586
phase-tracking, thres-phase, [1-598

pulse extractor, [11-584
quadratire-outputs osciliator, I111-
585
Schrritt trigger, V-569, V-570
sine-wave and, tunable oscillator,
M1-232
sine-to-square wave converler, V-
569, V-570
three-phase, TT-600
tone-burst. generator, single limer
I1C, 11-89
triangie-wave and, {i[-239
precision, TM1-242
programmable, 11-225
wide-range, TI1-242
TTL, LSTTL, CMOS designs, [V-
5AN-R32
variable duty-cycle, 1V-633
variable-frequency, IV-635, V-570
square wave oscillator, VI-445
astable multivibrator and, V-386
square-to-sine wave converters, III-
118
squelch circuits, -394
AM/FM, 1-547
FM scanmer noisc squelch, VI-579
voice-activated circuits, IV-824
squib firing circuils, L3567
stahilizers, fixed power supplies, V-
393, W-406
staircase generalors,(see also
function gencrators; waveform
generators), 1-730, [[-601-602, 1T
H86-588, 1V-443-447, VI-585-599
free-running, VI-598
stepped triangle wave, VI-596
np-down slaircase, VI-599
video staircase generator, VI-597
stand-by power supply, non-volatile
{MOS RAMs, [1-477
standard, precision calibration, [-406
standard-cell amplifier, saturated, -
246
standing wave ratio (SWR)
detcclor adapter, andible signal, VI-
25

sueter, [V-269
power meter, [-16
QRP bridge, 11-336
warning indicator, [-22
Star Trek red alert siren, II-577
starl-and-run motor cireuit, ITI-382
stale-of-charge indieator, lithinum
batlery, [I-78
stule-variable filters, 11-215, IT1- 189,
VI-209
multiple outputs, 111-190
sceond-order, 1 kHe, Q/10, 1-293
single 3.3-V supply, 4-pole, VI-216
universal, [-280
static detector, IV-276
sieam locomotive sound effects, 11-
589, I1-592, 1II-H68
slep-up switching regulator, BV
battery, II-78
slep-up/step-down de-de converters,
m-118
stepper motors (s2¢ also motor
control circuits), V-571-573, VI-
600-602
direction control, IV-350
drivers, [I-376, 11-390
bipolar, V-H72
FET-based, V-573
half-step, IV-349
quarter-step, IV-350



dual clock circuit, V-573

encoder circuit, VI-602

pillse generator, VI-601

shaft encoder use, VI-601

speed and direction, IV-350

stepping switch, solid state, II-612
stereo/phonograph (hi-fi) circuits, V-

B5T1-584

acoustic field generator, ¥-338-341

amplifiers, I-77, I-80-81, 1-88, 1-670,
-9, TI-43, I1-45, 111-34, 11-37, I1I-
38, TV-24, TV-35, IV-36, IV-66, VI-
75
bass tone control, V-581
mini-atereo amplifier, V-N83

audio level meter, [V-310

andio power amplifiers, V-40, V=18,
VI-90

audio power meter, TV-306

audio signal amplifier, V-h&

halanee circuits, 1-618-619, 11-603-
B05, V-HR3I

buoster amplifier for car sterea, V-
ke

compander, 11-12, TI-93, TM1-853

expander, [1- 13, TIT-93, TIT-95, V-H8&

decoders, [T-18, TT-167-168, VI-170

dermaodulators, T-b44, TI-156%

derived center channel stereo
syster, (V.23

I'M bug, VI-662

I'M stereo transmitter, V. 575, V-
580, VI-BAZ

Irequency decader, 11-169

[requency division multiplex, 11-169

level display cireuit, V190

line driver, V1-198

loudspeaker prolectlor cireait, V-
483

mixers, 1-65, IV-334

power meler, 5331

preamplificrs, 1-90, 1-91, 11-43, 11-45,

1137, I-671, I11-673, IV-45, 1V-
36, V-631, V-584, VI-74
reception indicalor, 111-269
reverb systerms, 1-604, 1-606, 11-9
RIAA phono amplifier, V-89
speaker driver, TTL-based, VI-149
speaker proleclion circuit, V-4786,
V-479
TDM decoder, 11-168
test circuits, I-618-619, HI-269, [11-
331, IV-306, IV-310
tone contrel circuit, high-Z input, I-

TV-stereo decoder, 1I-167, V-576-
579, V-580
velume limiter, VI-376
stethoscope for automobiles, V1-95
stimulator, constant-current, [1I-352
-gtimulus isclator, 111-3561
stop light, garage, 1I-563
strain gauges, VI-336
bridge excitation, III-71
bridge signal conditioner, 11-85
instrumentation amplifier, 11I-2580
strobe circuits, [[-606-610, VI-468
alarm system, V-6-7
diseo-, 1I-610
high-voltage power supplies, [V-
413
safety flare, 11-608
tone burst generator, 1[-90
trip switch, sound activated, [-483
varigble strohe, 111-588-580
stud finder, III-338

subharmonic frequencies, cryslal-
stabilized IC timer, 1I-151
subtractor circuit, HI-327
subwooler amplifier, V-49, V-50
successive-approximation A/D
converter, 1-45, 11-24, 11-30
summing amplifiers, I-37, II{-16
fast action, I-36
inverting, V-18, ¥-20
precision design, 1-36
videq, clamping circuil and, LI1-7T10
sun tracker, 11I-318
superheterodyne receivers, V1-553
3.5-to-10 MHz, [V-450-451
amateur radio, four-stage 75-meler,
VI-21
supply rails, current sensing in, 11-153
suppressed-carrier, double-sideband,
moduiator, H-377
sweep generators (see also function
generators; waveform
generators), VI-238-241
10.7 MHz, 1-472
add-on triggered, [-472
oscilloscope-triggered, 111-438
switches and switching circuits, II-
611-612, I1I-691-bd4, IV-E37, V-
n85-5693, VI-603-514
ac switches, 111-408_ 1V-387
ac power switch, V-112, V-1156
analog switches, [-621, 1-622 IIT-
593, VI-604, VI-607, VI-608, VI-
611
antenna selector, electronic, 1¥-
$538-H3%
andin switch, eight-channel, V-588-
H89
andin-controlied switch, ¥V-090, VI-
613
audioivideo switcher circuit, [V-
540-541
autn off power switch, VI-611
auto-repeat switch, bounce-free, IV-
H4h
bandswitching for receiver, VI-H08
hidirectional relay switch, TV-172
bistable switeh, mechanically
controlled, 1V-h4h
closure circuit, VI-182
contact, 1-136
controller, 111383
dark-activated, V-274, V-276
de controlied, V-586, V-h92
de static, 11-367
debouncers, 11-592, 1V-105, TV-106,
W-108, V316, VI-387, V1613, VI-
514
delay, aulo courlesy light, 1i-42
delay circuit for switch on, VI-611
dirmmer switches, 1364, 15-309, V-
247, [V-244
800 W, 1-309
de lamp, 11-307
four-quadrant, 1V-248-249
halogen lanps, =300
headlight, 11-57, 1-63
low-cosL, i-373
sofl-start, BUO-W, 1876, 111-304
Landerm, 11-312
triac, [-375, 310, 11-303
DTL-TTL controlted buffered
analog, 1-621
fax/telephone swilch, [V-552-5653
FET, de controiled, V-592
FET dual-trace (oscilloseope), 1-
432

flex switch, alaom sounder cirenit,
V-15
fregquency switcherfoseilators, V-

Hall-ellect, 1257, 1V-539

headlight switching cirenit, ¥-Th

hexFET switch, V-592, V-53, VI-
G612

high-frequency, 1-622

high-side power control switeh, H V
supply, 1vV-384, TV-385

inlrared-activated, TV-345

inverter, snalog, V1-604

IR-controlled A/B switch, V-225

isolated switeh, VI-604

kill-switch [or batteries, ¥V-71-72

latching, SCR-replacing, 11-593

light-operated, 1-320, 111-314, V-
274, V278
adjustlable, 1-364
capacilance switeh, 1-132
lighl-controled, 11320, 11-314
pholoclectrie, 111321, 11-326, H1-
319
self-latching, V-278
solar triggered, 111-318
zero-poind Lriac, H-311

load-disconnect switch, ¥-591

load-sensing, solid-state, V-285

merenry-swilch Ll detector, V-302

MOSFET powoer control switch, 1V-
3886

multiplexer, low oulpul iimpedance,
VI-605

ow/off inverter, 111-584

onv/off switch, [-577, II-359, 1V-543,
[V-546, VI-612

optical safety-circuit switch, V-408

optically coupled, I1-408, I11-410

oscillator-triggered switch, V-390,
VI-G06

over-temperature switch, [V-571

photocell memory, ac power
control, [-363

photoelectric, 11-321, 11-326

PIN diode switch, VI-600

proximity, [II-517

push on/off, [I-359

pushbutton power control switch,
IV-388

remote switches, 1-577, 1-630, V-
h92

resistor PIN-diode switch, VI-608

f switches, [II-361, III-5682

RON compensator, op amp and
analog switeh, VI-605

ratary switch, BCD digital, V-160

safety switch, V-H89

satellite TV audio switcher, IV-543

series/shunt PIN-diode RF switch,
VI-610

shunt PIN-diode switch, VI-607

solar-triggered, 1M-318

solid-state stepping, 11-612

sonar transducer/, TI-702

sound-activated, [-610, II-581, HI-
580, T-600, TI-601, TV-526-h27,
V-6&3, V-bb5, V-590

speed, 1104

SPDT, ac-static, M-612

switching controller, TTT-383

termperature control, low-power,
zero-voltage, 11-640

thermostatic, for auto fan, V-68

Lone switch, narrowhand, TV-542

Louch switches, 1-131, [-135-136, TT-
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swilches and switching circuits
coniinued
690-603, HI-661-665, TV-h90-504,
V270
Louchomatic, II-693
TR switch for antennas, automatic,
v-37
transceiver T/R switch, VI-010
triac switches, [-623, {[-311, IV-253
two-channel, [-623
lwo-way switch wiring, V-591
ultrasonic, [-683
under-lemperature switch, IV-A70
VHF/UHF diode rf switch, [V-544
video switches, [1I-719, IIT-725, TiT-
747, lII-728, [V-618-621, V-587,
VI-680
video/audio switch, V-n86
voice-operated, I-608, I11-6580, TV
527, V-553
whistle-activated switch, V-hi51
wiring for two-way switch, V-521
zero crossing, I-732, VI-606
ZeTo point, I-373, I-311
zero-voltage switching, 1-623, T11-
410, III-412
switched-mode power supplies, II-
470, I11-458, VI-179
24- to 3.3-V, V-462
B- to 3.3-V, V-462
B0 W, off-line, I[I[-473
100 kHz, multiple-outpur, 11-488
color TV receiver, SCT, VI4RT
control circuits, V1-454
converter, V-161
synchronous stepdown regulator,
V-468
voltage reguiators for switchod
-supplies, V-403, VI-484
3 A, TT-472
bV, 6 A, 25 kHe, scparate
ultrastable relercnec, 1-497
6 A variable outpul, 1-513
200 kHz, 1-491
application circuil, 3W, 1-403
fixerd power supplies, 3 A, TV-408
high-current inductorless, IT-476
law-power, [11-4%0
mulfiple output MPU, 1513
positive, [-498
step-down, 1-49:33
step-up, 6V ballery, II-78
converter, +50V push pull, [-404
inverter, 500 kHz, 12 V, [[-474
power amplificr, 1-33
awitched light, capacitance, [-132
switching/mixing, silent audin, I-59
syne circuils, V-604-5695, VI-615-618
combiner, V-595
galing circuit, V-595
FLD synchronizes asynchronmis
inputs, VI-616
separalors, [II-715, IV-616
streteher circuit, VI-618
syne Lip de restorer, VI-617
synthesizers (see also musical
cireuils; sound generators)
[pur-channel, [-603
[requency, programmable voltage-
controlled, [1-265
nuusic, [-509

T

tachometers, 1-94, I- 100, I-102, 11175,
111-335, T11-340, 111-347, V-An, V-
596-598, VI-98, VI-298, V1371
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adupter, VI-208
analog readout, 1¥-280, V-597-h98
calibrated, I[I-598
closed loop feedback control, I1-390
digital readout. 1I-61, III-45, TV-268-
2649, [V-2T8
dwell imncler/tachometer, 111-45
feedback conirol, 11-378, 11380
frequency counter, 1-310
low-frequency, 111-596
minimum-component design, [-405
motor speed controllers, 11-378, 11-
389
oplical pick-up, I1-347
sel point, 11-47
signal-conditioning circuit, VI-98
tandom dinmer, [1-312
Lap, Lelephone, 111-622
tape-recorder circuits, 1121, 11419, TTT-
589-601, IV-b47-548
amplificrs, F90, [V-36
audio-powered controller, [V-548
aulomatic tape-recording switch, I-
21,121
aulomolive-battery power circuit,
IV-548
cassclle-deck motor speed
calibrator, IV-3563
cxtended-play cireuit, 111600
flal-response amplifier, I[II-H73
inierface for, 11614
personal message recorder, V-330-
331

playback amplifier, II-672, TV-36
position indicator/cemtroller, 1M-615
preamplifier, I-9(
sound-activated switch, TIT-B00, 111-
601
starter switch, telephone-activated,
1-632
telephone-activated starter switch,
[-632, T1-622, M- 616
telephone-to-cassette interlace, 111-
618
telecom converter -48 to +5 Val 1 A,
Vo472
telemetry demodulator, 1-229
telephane-related cireuits (see also
intercoms), 11-616-635, [1I-602-
622, TV-h49.564, V-589-615, VI-
619-628
alarm dialer, V-612
amplifier, I-621, IV-560, V-614
answering machine boeper, IV-559
anto answer and ring indicator, I-
H35
automatic recording device, [1-622
basic telephone eircuit, V-615
bell siimulalor, V-604
Rell Systom 202 data encoder, VI-
625
blinking phore light monitor, [I-524,
11624
call-tone generator, IV-562
call restriclor, VI-622
caller (D), V-613, V621
cassette nlerface, [M-618
converter, ultra low-power for
persongl communications, VI-166
decoder, touch-tone, IV-555
diul pulse indicator, I1I-613
dial-tone cireuit, 5-V, V-610
diated-phone number vocalizer, [11-
731
dialer
cmergeney dialer, V-603
pulsc/tone, single-chip, 1II-603

dual tone decoding, 1T1-620
duplex sudic link, [V-554
duplex line amplifier, [11-616
eavesdropper, wirgless, III-820
emergency dialer, V-603
fax-machine switeh, remote-
controlled, IV-552-563
flashers, T11-629
phone-message, 1V-656
tell-a-bell, [V-558
visnal ring indicatlor, IV-553, IV-
Hhl
frequency and volume controller, il-
A23
hands-free telephone, II-606
handset encoder, 1634, [11-613
helperfsimulalor, VI-627
hold button, [-628, [[I-612
hold circuil, V-614, VI-624, VI-628
in-use indicator, 1I-629, [V-560, IV-
563, V502
intercom, [V-5567, V239, V-240
interface
audio, V-612, VI-625
PCC Parl 68, V-613
[or phone-line, V-805
light for, 11-625
iine interface, autopateh, 1-638
linee monitor, 1-628
line simmulator, VI-627
line: tester, V-615, VI-820
message-laker, IV-563
monilors, [-625, [1-626
musical hold, [I-623, V-601, V-
605
musical ringer, II-619
night, light, telephone controlled,
11-604
off-hook indicator, I-633
oploisolator status monitor, T-626
pager, V-609, V-611
parallel connection, III-611
personal message recorder, V-330
331

piezeelectric ringer, [-636
power switch, ac, IV-550
preamp, transistor RIAA for
magnetic cartridges, VI-76
pulse-dialing, III-61(
recording calls, 1-632, TTI-616, TV-
563, IV-008, V-600, VI-626
redial, II-606
relay, 1-631
remate monitor for, 11626
repeater, [MI-607
repertory dizler, line powered, 1-
633
ring amplifier, V1-624, VI-626
ring convertar, V-602
ring detectors, H-623, [11-611, III-
616, TV-564, V1628
ring indicatnr, V-804
ringers, TV- /6, V-600
extension-phane ringer, 1V-561
high-isolation, [1-625
multi-tone, remote
programmable, 11-634
musical, 11-81%
piezaelectric, 636
plug-in, remote, [1-627
relay, M-606
remnote, 11627, 11-614, [V-562
fone, -627, 1-628, H-630, [1-63]1
serambler, [1-618, V6808, VI-623
series connection, [-609
silencer, IV-55T
sound level meter monitor, I11-614



speaker amplifier, IV-555
speakerphone, [[-632, [II-608
speakerphone adapter, V-606-607
speech activity detector, II-617, III-
(6355
speech network, 11-633
status menitor using optoisolator, I-
626
switch, solid-state, line-activated,
617
tap, [II-622
tape-recorder starter controlled by,
1-632
telecom converter -48 to +5 Vat 1
A, V-4T2
timer, tele-timer, V-623
toll-totalizer, IV-551
tone-dialing, III-607
tone ringers, [-627, 1-628, 1I-630, II-
631
Touchtone generator, [I1-609
touch-tone decoder, [V-655
vocalizer, dialed-phone number, I11-
731
voice-madl alert, V-807
teleprinter loop supply, VI-497
television (see amaleur Lelevision,
video circuits)
temperature-related circuils (see
also thermometers), I-641-643, I-
648, I-657, 11-645, 11I-628-631, IV-
565-572, V-616-620, VI-62D-647
0-50 G, four-channel temperature,
1648
A/D converter for temperature
measurement, V1-234-235, Vi-634
absolute termperature log with RS-
232, VI-626
alarms, II-4, 1I-643, I[I-644, V-8
amplifier, precision RTD, for +5 V,
VI-643
automotive water-temperature
gauge, [[-66, IV-44, ]V-48
bhody-heat detector, VI-266
hoiler temperature control, [-638
cormpensation adjuster, V-617
control circuits, I-641-643, I[I-836-
644, II1-623-628, IV-b6T, VI-631,
VI-641, VI-646
defrost cycle, IV-B66
heater element, [-042
heater protector, servo-sensed,
Tm-624
heat sniffer, electronic, 11-627
liquid-level manitor, IT-643
low-power, zero-voltage switch,
11640
piezoelectric fan-based, 111-627
proporticnal, TT-626
signal conditionears, T1-639
single setpoint, 1641
thermocoupled, 1V-H67
zero-point switching, 111-824
eonverters
logarithrnie, V127
terperature-to-digital, V-123
lemperature-to-frequency, 1-168,
1646, |-636, 1-661-653, V-121
lemnperature-to-tine, L-632-6353
cool-down circuil lor amplificrs, V-
354, V-457
defrost cyele and control, IV-566
differential lemperature, 1-634, 1-
6555, VI-645
flame lcmperature, [M1-313
freeze-up sensor, VI-647

furnace fuel miser, V-328-329

heater control, 1639, I-640, [1-642,
111-624, VI-632

neat sniffer, [[[-627

hiflo sensor, 1I-6560

hook sensor on 4- to 20-mA loop, V-
618

1C teraperature, 1-649

indicator, II-56, IV-570

isolated lemperature, I-651

LCD contrast temperature
compensalor, VI-195

logarithmic converter, V-127

low-temperature sensor, V-619

measuring circuit/sensecrs, [1-653,
IV-572

meters/monitors, [-647, I11-206, [V-
569

op amp, temp-coipensated
breakpoint, V-401

oscillators, lemperaturc-controlled,
1-187, 11-427, 111-137

over-temperalure switch, IV-571

overfunder sensor, dual output, 1-
646

proportional Lemperalure
conlroller, VI-6:33

pyromeler, optoelectronie, V1-6440

regulator, zerg-vollage switching,
VI-647

remote scnsors, [-64%, 1-654, V-619

room temperature display, bar
graph, VI-641

sensors, 1-648, 1-657, 1I-645-6860, 111-
629-631, IV-568-672, V619
-50 to 300 F, single supply, VI-638
0-60-degree C four channel, [-648
0-83 degrees C, JII-631
5 ¥V powered linearized platinum
RTD signal conditioner, -6560
automotive-ternperature
indicator, PTC thermistor, [I-66
Centigrade thermometer, [[-648
coefficient resistor, positive, [-857
differential, I-654, I-6556
full-range Fahrenheit, VI-643
output referenced to ground, two-
wire, VI-638
over/under, dual output, II-646
DVM interface, 11-647
hifle, 11-650
integrated circuit, I-64%
isolated, I-651, 111-631
low-temperature, V-6i3
remnote, [-649, T-664, V619, VI-
638
anil heater for plants, V-333
soldering iron contral, V-327
thermal monitor, IV-569
thermocouple amplifier, cold
Junetion compensation, 11-649
thermocouple multiplex system,
1 &30
sero-crossing detector, 1733

signal conditinners, T1-639

single-sefpoint, temperature, [-641

temperature to-digital converter, V-
123, VI-646

lemperature-to-requency
converter, |-188, [-646, 1-656, [
H51-653, V-121, VI-638

Lemperature-to-time converters, 11-
G32-6:3:3

thermocouples
amplificr, cold junction
compensation, 11-64Y, VI-635, V1-

642, VI-644
control, IV-567
multiplex systern, III-630
thermometers (see thermometers)
thermostat (see thermostats)
thermostatic fan switch, V-88
thermosiatic relay circuit, VI-643,
VI-645
transconducer, [-646, [-649
under-lemperalyre swilch, [V-570
zero-crossing delector, I-733
lemperalure-Lo-frequency converter,
1-1G8, I-656, {I-651-653, VI-G39
temperalure-Lo-frequency
transconducer, lincar, 1-646
lemperalure-lo-lime converters, 13-
632-633
ten-band graphic equalizer, aclive
filter, [1-684
Tesla coils, 111-634-636
test beneh amplifier, V-26
lest circuils (see measurcmentAcst
circuits}
Lexl adder, compaosite-videa signal,
H-716 .
theremnins, 1-654-656
digital, II-656
clectronie, 1-655
Lthermal Howmeter, low-rale flow, -
208
thermocouples, H-649, V1635, V1-
(42, V1-644
amplificrs, 1-356, [-654, 11-14, 11-64Y9
digital Lhermomeler using, 11-668
mulliplex, LeImperature Sensor
svsiem, HI-630
pre-amp using, H1-283
thermomelers (see also temperature-
related cireuils), I-657-662, 1II-
617-643, [V-5T3-577
0-50 degrec F, 1-G56
0-100 degree C, 1-656
1.5-V, VI-637
5-V gperation, ¥-817
adapter, 111-G42
add-on for DMM digital voltmeter,
[I1-640
centigrade, I-G55, 11-648, [I-662
calibrated, I-650 .
ground-referred, [-667
differential, [-652, [I-661, 11I-638,
VI-640
digital, I-651, [-G58, V-818, VI-637
ternperature-reporting, HI-638
thermoeouple, [[-658
WP eontrolled, 1-650
electronic, I-660, II-639, IV-DT75
V-576
Fahrenheit, -658
gronund-referred, [-656
high-accuracy design, TV-577
implantable/ingestible, TT-641
Kelvin, [-653, I-6565, [1-661
linear, H-642, IV-574
low-power, [-655
meter, trimmed outpot, T-655
remate, II-659
single-de supply, IV-575
variable offset, I-652
thermostats, 1639, 1-640, V-60, VI
630
third-overtone oscillator, 1-186, 1V
123
three-in-one test set, 11-330
threc-minute timer, 1-654
Lhree-rail power supply, [[1-466

)
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threshold detectors, precision, HI-157
tilt meter, IT-663-666, 111-644-646
differential capacitance
measurement cireuil, 11-665
mercury-switch, vV-302
sensa-of-slope, 11-664
nltra-simple level, 11-666
tirmne hases
cryatal oseillator, HL-133, [V-128, V-
187, V-139
function geneeators, 1 He,
readout/counter applicalions, 1V-
201
ascilloscopes timebase generator,
V425
trigger selector for oscilloscopes
timebase, V-425
time constants, operational
arnplifiers, RC time constants, VI-
426
time delays, 1-668, 11-220, 11-667-670,
TTT-647-649
cireait, precision solid stale, I-664
constant cureent charging, 1668
electronic, M-648
generator, T 218
honr sampling circuit, ([-668
integrator to multiply 555 tirmers,
low-cost, T1-660
Tong-dhuration, (-220
mator controller, VI-413
relay, [-219, [-663
timing threshold and load driver, T1-
670, TIT-648
fime divigion multiplex sterco
decoder, 11-168
fimers (sen aiso 585 timer eircuits),
I-666, 668, 11-671-681, II-650-
fbbh, TV-BTR-BR6, V-621-627, VI-
648-Ab0
0.1 ta 80 second, 1-663
2- to 2000-minute, V-624
Hbh-hased alaem, ¥-11
741 timer, 1-667
ac line/timer inferface, V1-281
adjustable, 11 681, IV-585
alarrn, IT-674, VI-644
appliance-cutefl tiner, IV-583
CMOS, programmable precision, I1-
652
countdown, V627
darkroom, T-480, V-4236
elapsed time/counter timer, 11-680
electrontc egg, 1-665
enlarger timer, [[-446, [I[-445
extended on-tirme, V-627
IG, erystal-stabilized, [I-151
inferval, programunable, I-660, II-
678
lamp timer, VI-644
long-delay, 1-219, V-626
lomg-duration, 11-675, IV-586
long-interval, [-667, IV-681, [V-582
long-period, V-624, VI-650
long-term, T-672, ]11-653
mains-powered, IV-579
nmiinute marker, VI-337
mohile radio on-alarm Uiner, V132
one-shot, 11-266, L1-317, HI-654
photographic, T-485
darkroom enlarger, 111-445
photo-event timer, 1V-379
reaction timer, game cireuit, IV-204
reflex timer, V-622
3CR design, TV-583
self-retriggering timed-on
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generator, V-343

sequential, [-601-062, T-H63, TIT-651,

V-523
slide-show, II[-144, IIT-448
solid-state, industrial applications,
1-G64
tele-timer, V-6G23
ten-minute ID timer, IV-H84
three-minute, I11-654
three-stage sequential, V-623
thumbwheel-type, programmable
interval, I-660
time-out, eireuit, IV-hH80, TV .586
triangle-wave generator, linear, 11-
222

variable duty-cycle ontput, H-240
voltage-centrolled, programmable,
[I-670
washer, [-668
watch tick timer, V-202
watchdog timer/alanm, TV-bR4
wide-range, V-1-minnte to 400
hours, V-625
timing light, ignition, TI-60
timing threshold and load driver, 111
648
tone alert decoder, [-213
tone anmunciator, transformerless,
I-27-28
tone burst generators, I-604, T1-90,
I-74
tone circuits {ses function
generaters; sound generarors)
tone controls (see also sound
generators), I-677, [I-HR2-689, 111
B56-660, [V-D8T7-580, V-334, ¥
630-G31, VI-651-653
500-He, 111-154
active control, IV-588
amateur radio araplifier controls,
1.2-kW 144-MHz, VI-19
audio amplifier, IT-686
autematic level control (ALY, V.
60-62
bass, [-670, V-584, V-631, VI-632
bass and treble, [-674, V-631, VI-
653
Baxandall tone-control andic
amplifier, [V-D88
decibel level detactors, TM1-1H4
equalizers, 11-684, IIT-658
filter circuit, V-1 kHz, V-121
guitar treble booster, T1-683
high-quality, I-675
high-z input, hi fi, I-676
level meters, sound levels, TIT-346,
1I-614, IV-305, TV-307
loudness, [I-46
microphone preamp, 1675, T-687
mixer preamp, I-H8
passive circuit, i[-689
preamplifiers, I-68, I-673, 1-675, (-
687, I1-688, I-657
rumblefserateh filter, HI-660
stereo level display circuit, VI-190

stereo preamyp with tone control, V-

three-band active, I-676, III-658
three-channel, I-672
tone detector, 15-kHz, VI-181
trebel control, V-631, VI-652
tremolo circuit, IV-583
volurme limiter, V-53, VI-376
Wien-bridge filter, III-609

tone decoders, I-231, II-143, VI-170
dual time constant, [[-166

24 percent banedwidth, [-215

relay outpuy, 1-213

tone-dial decoder, 1-630, 1-631
tone deteclors, 500-Hz, 111-1564
tone-dial generator, [-829
tone-dialing telephone, III-607
tone encoder, 1-67

subaudible, [-23

tone-dial encoder,; -629

two-wire, 11-364
tone generalors (see sound

_generalorg)
Lone probe, digital IC testing with, II-
4

Lone ringer, telephone, [1-630, 11-631
Lolem-pole driver, bootstrapping, ITI-
175
Louch switches, [-131, I-135-136, 1-
1337, 1-690-693, II1-661-6565, Tv-
B90-594, V-632-63b, VI-354-657
CMOS, 1-137
bistable multivibrator, touch-
triggered, 1133
bridging Louch plate sensor, V-634
capacilive sensor touch switeh
syslern, VI-658
dirnmer, CMOS based, V-270
double-bullon lalching, I-138
hum-detecling Youch sensor, 1V-
5494
larnp conlrol, three-way, [V-247
fow-current, 1-132
On/Off, 11-691, 111-663, [V-593
latehing swilch, V-636
line-hum, 11-864
momenlary eperation, [-133
negative-triggered, 111-662
or-only swilch, V-635
positive-Lriggered, 111-662
sensor switeh and clock, IV-591
single-plale scnsor, V-633
switch, V-633, V-634, V-635
timme-on ouch switch, 1V-594
timed touch switch, VI-665
touchomatic, I-693
two-termingl, 111-663
Touchlone gencralor, telephone, I11-
60y
loxie gas detector, I1-280
oy siren, [1-575
TR cireuil, 11532
TR switch for antennas, automatic, V-

tracers, YI-658-650
audio reference signal, probe, [-527
bug, L7158
cable tracer, VI-658
closed-loop, [I1-356
receiver, [11-357
signal trager, VI-659
wire tracer, VI-659
track-and-hold circuits, III-667, I1I-

sample-und-hold circuit, [MI-549, T11-
552

rracking circuils, [11-666-668
positive/negalive voltage reference,
1I-66T7
preregulator, [[[-492
track-and-held, 111-667, [I-663
tracking power supply, VI-485
train chuller sound effect, 1I-588
transceivers (see also receivers;
transimiflers), [V-525-603
1750-meler, V-646
CL, 20-m, [V-536-598




CW, 5 W, 80-mcter, IV-602

external micrephone circuit, V-351

hand-held, III-39, [II-461

BF transceiver/mixer, IV-457

memory backup, VI-28

power supply for lab source, VI-517

T/R switch, VI-G10

ultrasonic, 11-702, [1I-704
transducer amplificrs, [-86, [[[-669-

flat-response, tape, [I-673
NAB preamp, I-673
photodiode amplificr, [II-672
preamp, magnetic phono, HI-671,
MI-673
tape playback, II1-672
voltage, differential-to-single-
ended, III-670
transducers, 1-86
bridge type, amplifier, [1-84, I1[-71
detector, magnetic transducer, 1-
233
interfacing resistive lrunsducers,
VI-281
sonar, switch and, IE-703 )
temperature, rianote sensor, 1-649
transformers
isolation transformer, V-349, ¥-470
power Lester, VI-354
transistors and lransistorized circuoits
flashers, 11-236, [II-200
frequency tripler, nonseleclive,
saturated, [I-262
headphone amplificr, 11-43
onv/off switeh for op amp, [V-546
phototransistor, V-274%
amplifier, V-409
variable-sensitivity, V-409
pulse generator, [V-437
sorter, [-401
tester, [-401, IV-281, V-306
turn-en circuit, V-345
transistor-matching circuis, VI-3:39
transmission indicator, 11-211
transmitters {see also reccivers,
transceivers), 11I-674-691, IV-
596-603, V-636-649, VI-660-665
Z-meter, [V-600-601
10-meter DSB, V-847
27.126-MHz NBFM, V-637
acoustic-sound transmilter, IV-311
amateur radio, 80-M, III-675
amateur TV, [V-599, VI-34-36
ATV JR transmiiter, V-44{ MHz, V-
640
audio, visible-light, V-261
automobile security system, VI-9
baby-alert, carrier-current circuil,
V-85
beacon, [II-683, [V-603
broadcast, 1-to-2 MHz, [-680
carrier current, I-144, I-145, 111-79
computer cireuit, 1-of-8 channel,
I-100
CW transmitters, I-681, [11-684, III-
686, III-687, 111-690, IV-601, V-
548, V-848 VI-22-23, VI-27,
VI-664
DSB, 10-meter, V-647
dummy load for transmitter tests,
VI-37
fiheroptic, I-177, VI-207
FM transmitters, [-681, V-641
27.126-MHz NBFM, V-637
49-MHz, V-643
hug, VI-6H62

infrared, vaice-modulated pulse,
[V-228
light-heam, V-259
multiplex, TMT-688
one-transistor design, M-687
optical, 1-361, I-367, 11-417
radio, V-H48
snooper, TIT-680
steren, V-575, V-H80, VI-H62
voice, ITT-678
wireless microphone, 1I-632, I
685, TI-691
hali~duplex information
transmission ink, low-cost, TT-679
HF, low-power, [V-H38§
infrared, 1-342, 1-343, 1I-289, [[-200,
N1-275, M-277, IV-226-227, TV-
228
auclio-modulated, VI-262
headphones, V-227
pulsed for onfotf control, V-228
pulse frequency modulated, V1-

single-tone, VI-264
steady-tone, VI-267
wireless headphones, VI-263
keyer interface cireuit, amateur
radio, VI-31
lager dinde-hased, VI-252
LED lightwave communications, VI-
309
line-cartier, with on/off, 200 kHz, I-
142
low-frequency. TTT-682
MIDT transmitter, V-393
memory backnp, VI-2§
modulated-light transmitter, V-258
Morse-code tranamitter, V-6-W for
7-MHy, V641
rauitiplexed, T-0f-8 channel, T-395
negative key-line keyer, IV-244
aptical, 1 367, 1-363, TT-417, T1-118,
1V-368
oscillator and, 27 and 49 MHz, [-0680
autput indicaror, TV-218
photodiode 1og
converter/transmitter, VI-312
WRT, V-635-639, V-644-045
remote control, V-500, V-513
interface, V-511
ultrasonic, Y-512
remnte sensors, inop-type, T-70
television, TT-676
tracking transmitter, V-042
transceiver, 1750-meter, V-646
transcerver T/R switch, VI-610
transiit/receive sequencer,
presanp, V348
ultrasonic
40 kHz, [-685
CW transceiver, VI-669
Doppler, V 651
vacuuri-tube, low-power, 80/40-M,
V-642
voice-communication, light-beam,
Vo260
VHE, 1681, T-684, VI-663
video detector for transmitter tests,
V137
wircless guitar transmitter, VI-661
wircless rmicrophone, V1-661
trunsverter, 2-to-6 meter, V-124
Lreasure locator, le-parts, 1-409
trehle booster, guitar, 11-683
tremolo circuits, 1-59, 1-548, 111-692-
6495, [V-bag

tri~color indicator, V-232
triac circuits, V-268
ac-voltage controller, [V-426
contact protection, 11-631
controller circuit, V-267, V-271
dimmer switches, 1-375, [1-310, 1lI-
303
drive interface, direel de, 1-266
microcomputer-to-iriae inlerface,
V-244
microprocessor array, I1-410
relay-contact protection with, II-
531
switch, inductive load, IV-253
trigger, [-421
voltage doubler, [11-468
zero point switch, II-311
zero voltage, [-623
triangle-to-sine converter, 11-127
triangle/square wave oscillator, II-
422, V-208
triangle-wave generators, 111-234, V-
203, VI-598, VI-697, VI-698
10-Hz to 10-kHz VGO, V-570
clock-driven, V-208
sguare/triangle-wave, 111-225, [11-
239, [I[-242
timer, linear, I1-222
triangle-wave oscillator, V-2056
trickle charger, 12 V batlery, [-117
triggers
50-MHz, III-364
-camera alarm, I1I-444
flash, photography,xcnon flash, 1il-
447

load-sensing, V-285

optical Schmitt, I-362

oscilloscope-triggered sweep, 111-
438

remote flash, [-484

SCR series, optically coupled, 11~
411

sound/light flash, [-482
triac, [-421
triggered sweep, add-on, 1-472
tripler, nonselective, transistor
saturation, I-252
trouble tone alert, 11-3
TTL circuits
clock, wide-frequency, I11-85
coupler, optical, I11-416
gates, siren using, [I-5676
Morse code keyer, [I-25
osciliator, VI-437
speaker driver, VI-19%
square-to-triangle wave converter,
1I-1256
TTL-to-MOS logic converler, 11-
126
TTL osciliators, 1-179, -613, IV-147
1 MHz to 10 Milz, I-178
1 MHz to 20 MHz, IV-127
crystal, TTL-compatible, [-179
sine wavessquare escillator, IV-512
television display using, 11-372
tube amplifier. high-voltage isolation,
IV-426
tuners
antenna tuner, IV-14, V-38, VI-66
FM, [-£31
guitar and bass, 11-362
turbo cireuits, glitch free, 111-186
turn-on circuit, vV-345
twang-twang circuit, [I-592
twilight-triggered cireuit, 11-322
twin-T notch filters, III-403
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Twenty-One gume, VI-246

two state siren, ITE-587

two-tone generator, [I-570

two tone siren, [1-562

fwo-way intercom, 11-292

fwo's complement, IVA conversion
systern, binary, 12-bit, III-166

u

UAZ240 staircase generator, III-587
UHE-reluted circuits (see also
radio/rf circuits)
anternna for UHF scanners, VI-67
amnplificr, 1-560-565
sudio-lo-UHF preamp, V-24
broadband rf amplifiers, V-523
Acld-strength meters, TV-165
oscillator, funable, VI-466
rf amplifiers, TTHF TV-line amplificr,
1vV-482, 1V-483
source dipper, IV-209
TV preamplifier, 11-546
VHF/UHF tf diode swirch, IV-544
VHE/UHF rf preamplificr, V-515
widebhand amplifier, 1-560, [I1-264
UJT circuits
battery chargers, 111-56
calibration asciilator, 100-kHz, VI-
157
metronome, 112358
manostable circeuil, bias voltage
change insensitive, [[-268
ultrasomic circuils (see also sound-
operated circuits), III-696-T07,
TW-804-606, V-650-653, VI-666-
670
arc welding inverter, 20 kHz, 11I-700
cleaner, V-652-653
OW trunsceiver, VI-669
generator, VI-GT0
indueetion heater, 120-kHz H500-W,
704
rmotion delector, VI-GG8
pest-conlrol/repel, [-684, II-685, TIT-
698, III-708, TMI-707, IV-605-606
proximity sensor, VI-669
ranging system, 111-697
receiver, -G48, 111-705, VI-670
Duppler ultraseund, V-651
retnole-conirel receiver, V-513
rernole-control tester, VI-667
remnole-control transmitter, V-512
sonar lransducer/switch, IIT-703
sound source, [V-600
swilch, 1-683
transceiver, [II-702, TI1-704
transinitter, [-685
Lioppler ultragound, V-651
undervollage detector/maonitor, TT1-
762, IV-138, VI-117
uirilerruptible power supply, 11-462,
11-477, V-471
unity-gain amplifiers
inverting, [-35, [-80
noninverting, V-21, v-22
ultra high-Z, ac, II-7
unity-gain huffer
stable, speed and high-input,
impedance, 11-6
uriity-gain follower, I-27
universal counters
10 MHz, [-255, 11-13%
40-MHg, 11I-127
universal mixer stage, III-370
universal power supply, 3-30V, 111489
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up/down counters
8 dligit, 15-134
extreme count {reezer, 111-120
XOR gale, HI-105

\4

vacuwn [luorescent display eircuit, [1-

vacuun gauge, automotive, IV-45
vacuurn lube amplifier, VI-72-73, VI-
H7

vapar delector, 11-279
varactor-luned 1¢ MHz ceramic
resonator oscillator, I1-141
variable current source, 100 mA to
24, 11-471
variable-frequency inverter,
complementary outpat, T1-297
variable-frequency oscillators (VIRO)
5 MHz design, TT-551
4083 CMOS, V-421
adjustable temperature
compensation, V-420)
amateur radio, V- 532
buffer amplifier;v-92
CMOS design, V418
code practice oscillators, V-10:3
of, V-6.5 MHz, V-529
variable-gain amplilicr, vollage-
controlled, 1-28-29
variable-gain and sign op amp, [I-405
variable-gain circuil, accurate null,
TM-69
variable state [lilers
universal, ¥V-178
variable osciflators, [[-421
audio, 20 Hz Lo 20 kHe, II-727
duly-cycle, 11-422
four-decade, single control, 11-424
sine-wave oscillator, low-distortion,
111-558
wide range, 11-429
variable powcer supplies, I11-487-182,
1v-414-421
0-10 12-V, V-1 A, V-460
current seurce, voltage-
programmable, 1V-420
de supply
SCR variable, IV-418
slep variable, IV-418
dual universal supply, (-to-50 V, &
A, IV-416-417
regulaled supply, 2.6 A, L20-to-25V
swilch-selected fixed-voltage
supply, [V-419
swilching regulator, low-power, TT1-
490
swilching, 100-kHz multiple-outyait,
111-488
Lracking preregulator, [I1-192
transformertless supply, IV-120
universal 3-30V, {l1-489
voltage regulators for variable
supplies, I1-480, 111492, 1v-421
variable current, source, 100mA 1o
ZA, [1-471
vollage regulator, I11-491
YCOR/TV circuits,
[SD) 1000A record/playback cireuit,
VI-50
on/off control, V-113
Lester for VCR head amplifier, VI-48
video detecteor controller, VI-178
vehicles (see automotive cireuits)
verlical deflection circuif, VI-374

VHF-reluted circuits (see also
radio/rl; television; UHF)
ampiificrs, [-558
heacon Lransmiller, VI-662
crystal oscillators, I11-138-140
HE/VHE swilchable active antenna,
V 524
moddulator, 1-440, 111-684
fone transmitler, [I1-681
fransiitters, H1-681) 111-684
VHF/UHY diode rf switch, IV-544
VHE/ULLE rf preamplifier, V-515
video circuils (see also amateur
television (ATV)), II-T13-728,
IV-807-621, V-654-662, VI-GTL-
883
armaleur TV (ATV) down converter,
V-126, V-126
amplifiers, video, [-G88, I-690, T-692,
11-39, HI-708-712, IV-482, TV-483,
V-666, V-662, VI-074, VI-675, V1
679, VI-681, VI-682
T5-ohm video pulse, IIT-711
buffer, low-distortion, II1-712
color, [-34, III-724
de gain-contral, T-711
differential video loop-through,
Y-857
FET rascade, [-691
gain block, TI-712
IF, [-089, TI-687, V655
JFET bipolar cascade, 1-692
line driving, 11I-710
log amplifier, 1-38
output, V-6565
RGR, T1-704
smming, clarnping eircyit and,
Mm-710
TV awplilicrs, 1-688, 1-690, [11-39,
IV-4RZ, IV-483}
variable-gain video loop-through,
V658
amplilier/driver, VI-683
ATV video sampler circuit, V-656
audiofvideo switcher cireuit, IV-
540-541
automatic TV turn-off, 1-677
bullers, V-93
cable driver, VI-200, VI-678
camers-image lracker, analog
voltage, IV-608-80%
catnera link, wireless, II-718
chroma demodulator with RGB
rmatrix, N1-716
cuax cable driver, VI-201
color amplifier, [11-724
color-bar generator, IV-614
comunercial zapper, V-334-335
cotnposile-video signal text adder,
[11-716
converlers
RGB-Lo-NTSC, IV-611
video a/d and d/a, IV-610-611
cross-haleh generator, coler TV, 1M1

tata interfuce, TTL oscillator, II-372
e restorer, I-723, V-659
recoders
NTSC-1o-BGR, 1V-613
sterco TV, 1-187, V-576-679, V-
SRU
video line decoders, VI-171
delayed video trigger for
oscilloscopes, VI-464
deteclors
17, MC13/MC1352 design, [-633



low-level video, I-GB7-68Y
transmitter tests, VI-37
dowmneonverter, VI-40-41, VI-d4-45
differential video loop-through
amplifier, V-657
driver, two-input videe MUX cable
driver, VI-197
duramy load for Lransmitter tests,
V1-37
equalizer, VI-681
fader, V-65%
filter, V8B filter for LM 2880, V1-219
pray-scale generator, Luropean line
standard, VI-G80
gray-scale video generalor, NTSC,
VI-679
high-performance video switch, 1
728
horizontal deflection cirguit, V1182
[F amplifier, 4.5-MHz sound, V-655,
VI-678
IF detector, amplifier,
MC130/MGCL352, 1-G88
I8D 100CA record/playback circuit,
VI-50
line driver, VI-G83
line pulse extractor, IV-612
line receiver, VI-550
line/har generator, V-662
lonp-thru amplifier, IV-616
master cireuit, video master, V-661
mixer, high-performance video
mixer, [V-G09
maodnlators, [-437, 1-439, 11-371, 11-
372, 11133, [[-434, VI-399, V1-403
menitors, RGB, blue box, HI-09
monachrome-pattern generator, IV-
A17
multiplexer, cascaded, 1-of=15, III-
393
MUX cahle driver
olti ingatt, V-657
Lwo-Thplit, V-657
NTSC-to-RGRB converter, VI-677
one-of -two video selector, VI-676
op amp civenits, IV-616
output amplifier, V-655
PAL/MNTSC decoder with RGB
input, M-717
palette, [I1-720
picture [ixev/inverter, I11-722
preamnplifier, TM-H46, V-660, VI-37
remote control, TR relay, VI-263
rf aruplifiers, TV sound system, V-
514
rf up-converter for TVRO
subcarrier reception, TV-H01
RGB-composite converter, T-714
sampler circuit, ATY video, V-056
satellile TV audio switcher, TV-N43
seleclor, V-660
signal-amplitude measurer, V-309
signal elamp, 111-726
sound, IVIM LF amplifier with
quadrature, 1-690
staircase generator, VI-h97
sterpa-sound decoder, 1167
stereo TV decoder, V-B76-R78, V-
580
summing arplifier, VI-681
sweep/function generator, VI-238-
241

switching circuits, 111-719, TIT-725,
TII-727, IV-618-621, V1-680
video/audio switch, V-bB6
wideband for RGD signals, V-587

awitching power supply for color
TV, SCR, VI-487

syne circnits, VI-615-618

syne separator, I-715, IV-616

syne stripper/video interface, V-659

tester for VCR head amplificr, V1-48

titler, VI-672-674

transmitter, TV, [I-676, IV-594, VI
34, V1I-36, VI-36, VI-38-34, V1-42-
43

TV sound system, rf amplificrs, V-
hi9

twisted-pair video driver/receiver
circuit, VI-682

variable-gain video loop-through
amplifier, V-G58

VCR video detector controlicr, V1-
178

VOR/TV en-off control, V-133

vertical deflection circuit, VI-374

video, power, channel-select signal
carrier, V-344-345

JHF nseillator, tunable, VI-456

VHF beacon transmitter, VI-66:3

wireless camera link, III-71

-VLF/VHF wideband antenna

low-noise. active, V-33
vocal eliminator, IV-18
voice communications
light-heam transmitter/receiver, V-
260
personal message recorder, V-330-
1
voice-mail alert for telephone, V-
607
voice scrambler/descrambler, IV-26,
W27
voice substitute, electronic, [11-734
volce-activated citewits (see also
suund-operated circuits;
telephone-related cireuits), M-
729734, TV-A22-624, V-h4b-555
uc line-voltage announcer, III-720
allophone generator, 111-733
arplilier/switch, T-608
computer speech synthesizer, I11-
TR
dinled phone mumber vocalizer, I11-
731
disguiser for voices, V-320-327
inlereoms, V-239, VI-AT6
level meter, VI-194
message system, single-chip, VI-373
seanner voice sgueleh, TV-624
scrambler, V-554
speech detector, 11-617, 11610
stripper, vocal stripper, V-546-547
switches, I1-B80, IV-527
switch/anplilier, 1-608, V-553
vocal stripper, V-546-547, VI-372,
VI-373
voice identifier lor amateur radio
use, V-5560
voice subslilute, electronic, HI-7341
VOX circuit, IV-623
voltage bias regulator, VI-H19
voltage-controlled araplifier (VCA), I-
31, 1-5u8, Iv-20, VI-A54-685
attenuator for, 1I-18
differential-to-single-ended, MM-670
reference, 1-36
tremelo circuit, 1-598
variabie gain, 1-28-29
voltage=controlled oscilators (VCO),
[-702-704, II-702, 1I1-735, TV-625-
630, V-683-667, V]-885-687

“3-6 V regulaied output converter,
TT-739
10 Hz to 10 kHz, I-701, HI-735-741
three-decade, V-660
Ahh-VOO, IV-627
andio-frequency VCO, IV-626
basic circuit, V-666, V-867
crystal oscillator, [11-133, 1V-124
current sink, voltage-conlrolicd, 1V-
629
NS digital, V1-447
driver, np-amp design, [V-362
linear, I-701, IV-628
triangle/square wave, I[-263
logarithmic sweep, III-738
ane-shot, 11-266
precision, I-702, [1I-431
restricted-range, IV-627
sine-wave oscillator, V-666
simisoidal 3-Hz to 300-kHz, V-664-
665
stable, [V-372-373
sllare-wave generators, ¥-670
supply voltage splitter, III-738
threa-decade, I-703
-based, V-600
T™MOS, halanced, III-736
twn-decade, high-frequency, [-704
varactorless, IV-630
variable-capacitance diode-sparked,
[I-737
YHF nseillator, voltage-tuned, IV-
B28
waveform generator, H1-737
wide-range, TV-027, IV-620
vollage-controller, pulse generator,
11[-524
vollage convertersdinverters, II1-742-
748, V-668-669
12-10-16 ¥, IT-747
de-lo-ac inverter, V-669
de-Lo-de, H1-744, TTT-746, V-069
fAyback, high-efficiency, H1-744
fyback-switching, self-cacillating,
111-748
negalive voltage, ul-controlled, TV-
117
offline, 1.5-W, T11-746
regulated 15-V 8-V driven, I11.745
splitter, 11-743
unipolar-lo-dual supply, T1-743
voltage-Lto-current converters, I-
163, 1-166, 11-124, TIT-110, TIT-120,
IV-118, VI-153
voltage-lo-frequency converters, I-
707, 1-749-757, IV-638-642
1 Hz-to-10 Milz, 111-TH4
1 Hz-to-30.MI e, 11-750
1 Hz-to-1.25 Mliz, 11i-755
5 kHz-to-2 Milz, 11-752
10 He to 10 kHe, 1708, UI-110
accurate, [II-766
differential-inpul, 111-750
function generators,
potentiomeler-position, V-2
low-cosl, [11-751
low-frequency converter, TV-641
negative inpul, [-708
optocoupier, 1V-642
positive inpul, 1-707
precision, H-131
preserved inpul, HI-753
ultraprecision, I-708
wide-range, 11I-751, LLL-7562
voltage-to-pulse duralion converter,
11-124
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vallage converters/inverters,
continued
vollage-ratio-to-frequency
converter, 1II-116
vollage detector
glitch detector, VI-178
grid leak detector, VI-179
voltage deleclor relay, battery
churger, I1-78
voltage doublers, [1-4569, IV-635, V-

cascaded, Cockeroft-Walton, TV-635

Lrizc-controlled, I11-468
voltage followers, 1-40, 111-212, VI-
127, VI-386
fusl, [-34
neninverting, 1-33
signal-supply operation, amplifier,
I1-20
vollage inverters, precision, IM1-298
vollage indicators/meters (seq ndso

voltmeters), I1I-758-772, TV.423,

VI-888-695

amplifiers, VI-689, VI-695

audible voltage indicator, V1-694

automotive battery voltage gauge,
W47

baltery-voltage measuring
regulator, IV-77

calibrator, VI-693

comparator and, 11-104

de meter, expanded scale, VI-692

five-step level detector, I-337

frequency counter, II1-768

HTS, precision, I-122

level detectors, 1-338, T1-172, 111-
759, l1I-770

low-voltage indicator, 11-76%

monitor, V-315, VI-689, V694

multiplexed commaon-cathade LED

ADC, TI-764
over/under monitor, T1T-762
peak program detector, 111-771
solid-state battery, I-120
ten-step level detector, 1335
visible, 1-338, 111-772
voltage freezer, I1I-763
voltage-level circuit, V-301
voltage multipliers, IV-631-637, v-
870-672

2,000 V low-current. supply, [V-636-

637
10,000 ¥ de supply, TV-631
corona wind generator, [V-633
doublers, 111-4534, TV-635

eascaded, Gockeroft-Walton,

IV-635

de, V-672

triac-controlled, 111-468
high-voltage tripler, V1504
lager power supply, 1V-636
low-frequency multipiicr, [IV-325
negative-ion generatar, high-

voltage, 1V-634
quadrupler, de, V-871

tripler, IV-637, V-671, VI-504, V]-531

voltage probes, V-474
voltage references, [I1-773-775
bipolar source, 11-774
digitally controlled, HI-775
expanded-scale anulog meter, I11-
774
positive/negative, Lracker for, III-
667
variable-voltage reforence source,
V327
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vollage regulators, [-601, T-511, T1-

484, [11-485, VI-482, VI-486, VI-
561-567

0- 1o 10-V at 3A, adjustable, -511

0- Lo 22-V, [-510

U- Lo 30-V, I-510

3 A, O1-472

3.3-V adjustable, VI-489

4- 1o 70-V, VI-493

5 ¥, low-dropout, [I1-461

5V, 1A, 500

5V, ullrastable reference, 1-447

& A, variable output switching, T-
513

8- from 5-V regulator, V-469

10 A 1-510

10 A adjustable, II[-192

16V, high-stahility, 111-468

15V, 1 A, remote sense, [-499

15V, slow-turn-on, III-477

-15 V negative, I-499

45V, 1 A switching, [-489

90V rms voltage regilator with
PUT, 11479

100 Vrms, 1-496

200 kHz, 1-491

200-V, VI-505

ae, [1-477

adjustable output, I-506, T-512

application circuit, [-492

automotive circuits, MT-48, TV-67

ballery power suppliers, I-117, 1V~

i

bilateral source/load power system,
VI1-488

bucking, high-voltage, TTT-481

combination voltage/current
regulator, V-4hh

common hot-lead regulator, [V-467

constant voltage/constant currend,
1-608

current and thermal protection, 10
amp, [1-474

Darlington, IV-421

dual-tracking, 111-462

efficiency-improving switching, 1V-
464

fixed pnp, zener diode increases
output, T-184

fixed-current regulator, 1V-d67

fixed supplies, [1I-461, 111-468, I1I-
471477, IV-408, V-462-467

flyback, off-line, IT-481

Toldback-current limiring, 11-478

high- or low-input regalalor, IV-466

high-stability, T-49%, 1-502, 111-468

high-voltage power supplics, [-509,
I1-478, TIT-485, 111-480, VI-A00, VI-
st}

IC regulator protector, VI-483

inductorless, i11-476

junk transistors, V1-497

LM317 design, V466

loss cutter, V-467

low-dropontt, 5-V, 11-461, VI-486

low-power, T-645, 111-490
low-voltage, 1602, 1511

linear, TT-468, 111459

mobile, I-498

MPT], multiple output, I-513
nultiple on-card adjuster, VI-4904

-negafive, -498, 1-489, 111-474, V-

46h
npn/png boost, [11-475
off-line Iyback regulator, 1-481
php, 11-484

puositive, [-498_ 111471, I11-475, V1-
4491, VI-518

pre-regulators, 11-482, HI-480, 111492

programmable, IV-470

prejection lamp, I1-305

PUT, 80 V rmsg, 11-479

radialion-hardened 1254 linear
regulator, 11-468

remole shutdown, [-510

SCR preregulator for, 11-482

single supply voltage regulator, I1-
47

sensor, LM317 regulator sensing,
1V-4G6

shorl-circuit protection, low-
vollage, 1-602

single-ended, [-493

single-supply, [1-471

slow-turn-on 15 V, 1-199

step-dowr, 1-493

step-up, II-78

swilching supplies, 1-491, 1-492, 1-
493, 1-497, [-498, 1-513, 1I-78, T11-
472, 1-476, 111-490, 1V-408,
IV-463, V-453, VI-484
3-A, 1T-472
3 W, application circuit, T-482
5V, 6 A 25 kHz, separate
ullrastable reference, 1-497
6 A, variable output, I-513
200 kHz, [-491
high-current inductorless, M1-476
low-power, I11-490
multiple output, for use with
MPU, [-513
step down, [-493

variable current source with voltage
regulation, IV-470

variable supplies, 111-490, [1[-441,
[1-492, IV-421, TV-468 470
crowbar limiting, VI-515
current limiting, VI-618
current source, H1-490)

zener design, programimatile, [V-470

voltage sources

mijllivolt, zenerless, I-656
programmable, [-694
pseudorandom, VI-381
voltage splitter, ITI-738

voltmeters, II[-76H8

3.5 digit, I-710
full scale, III-761
true rms ac, [-713

4 b-digit, ITI-760

5-digit, IT-760)

ae, I1-765, VI-690-691
wide-hand, I-716
wide-range, 111772

add-on thermometer for, [1-640

bar-graph, 1-99, 11-54

de, TII-763, V16492
high-input. resistance, [11-762
low-drift, V-301

digital voltmeters (DVM}, [II-4, VI-
593, VI-329
3.0-digit, cormmon anode display,
1713
3.5-digit, full-scale, four-decade,
I-761
3. 75-digit, 1711
4.5-digit, 111-760
4.5-digiz, LCD display, 1-717
auto-calibrate circuil, 1-714
antomatic nuliing, 1-712
interface and temmperature sengor,
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LED readout, IV-2806
temperature sengor and DVM, 647
FLT, 714, TI-760, HI-770
high-input resistance, III-768
JFET, V-318
LELD expanded scale, V-311
millivoltmetars, 11-767, 111-769, 1V-
289, TV-294, IV-285
ac, 1-716
audio, II-707, TII-769
de, TV-205
foar-range, IV-28%
high-input impedance, 1- 715
LED readout, IV-204
oI, [-405, TIT-760
voltehmimeters (VOM)
field strength, 1-270
phase meter, digital readout, IV-277
volume amplifier, [[-16
valumne control circuits, [V-643-646
Lelephone, TI-623
volume indicator, audio amplifier, IV-

volume limiter, audio signal
arupliliers, V-H9
VOR signal sirnulator, IV-273
voling circuit, noise-hased, V1-422-
423
vox box, [1-H82, TV-HZ3
Vpp generator, EPROM, 1I-114
VU meters, 111-487
cxtended range, [I-487, I-710
LEL display, V-211

w
waa-wai circuit, 1-H90
wailers (see alarns; sirens)
wake-up call, clectronie, 11-324
walkmman amplifier, 11-456
warblers (see alarins; sirens)
warning devices
auto hights-on warning, i-H5
high-level, 1-387
high-speed, 1-101
iight, 1I-320, 11-817
low-level, audio output, 1-391
speed, I-96
varying-frequency alarm, TI-R79
water-level sensars (see fuid and
moisture detectors)
water-temperalure gauge,
automolive, 1V-44
wattmeter, I-17, VI-342
wave-shaping circuits {see also
waveform generalors), [V-646-651
capacitor for high-slew rates, V-
G50

clipper, glitch-free, IV-548

flip-flop, 5/R, [V-651

harmenic generator, IV-6449

phase shifter, [V-647

rectifier, full-wave, IV-650

signal conditioner, IV-649

waveform generators (see also burst

generators; funclion generators;
sound generalors; SquUAare-wave
generators, wave-shaping
circuits), [1-26%, I1-272, V-200-
207, VI-698-702

AM broadeast-band, 1V-302

AM/IF, 455 kHz, IV-301

audio, precision, 111-230

four-output, [[[-223

harmonic generators, 1-24, 111-228,
V-649

high-frequency, 1-150
high-speed generator, 1-723
monoslable multivibrator, VI-700
pallern generator/polar-to-rect.
converier, V-288
precise, 11-274
pulse generator, V1-699
PWM signal generatar, VI-698
ranp generators, I-540, [1-521-523,
B1-526-527, TV-443-447
B55 bused, V-2014
aceurate, [I1-626
integrator, initial condition reset,
11-547
lingar, 11-270
variable reset Jevel, T1-267
vollage-controlled, 71-523
sawloolh generator, TME-241, [V-444,
IV-446, V-204, V-205, V-491, VI-
575-877, VI-701
signal source [or audio
amplificr/invertey, VI-702
sine-wave generators, TV-505, TV-
506, V-4, V-542, V-543, V-5dd,
VI-701
60 Hz, 1V-507
audio, 11-664
LC, IV-507
LI7, IV-512
oscillalor, audio, [11-559
squarc-wave and, tunable
oscillator, 111-232
VLF audio Lone, 1V-308
sine/eosine generator, VI-700
sine/squarc wave generators, -65,
11-232, [V-512
square-wave generators, 11-594-600,
111-225, [Mi-239, 111-242, 111-583-
585, IV-529-536, V-568-570, VI-
593-594
1 kHe, IV-536
2 MHz using two TTL gates, 11-698
bES timer, [I-695
astable circuit, 1V-554
astable multivibrator, [1-597
CMOS 555 aslable, true rail-to-
rail, [I-546
duty-cycle mullivibrator, 11-50-
percent, [1I-584
four-decade design, IV-535
high-current osciliator, 111-585
line frequency, II-B44
low-frequency TTL oscillator, 11-
595
muitiburst generator, i[-88
multivibrator, [V-636
oscillators, I-613-614, 1-616, 11-
596, [1-697, 11-616, IV-532, IV-533
phase-tracking, three-phasc, [1-598
pulse extractor, III-584
quadrature-outputs oscillator, I11-
B85
sine-wave and, tunable oscillator,
III-232
three-phase, 11-600
tone-burst generator, single Limer
IC, I1-89
triangle-wave and, 111-225, [I1-239,
IM1-242
TTL, LETTL, CMOS designs, IV-
530-H32
variable duty-cycle, [V-533
variahle-frequency, [V-535
staircase generators, 1-730, II-801-
602, TI[-H86-588, IV-443, VI-595-
599

stepped waveforms, 1V-447
sweep generators, [-472, H-438
test signal generator, V1-702
three-phase digital, VI-342
triangle-wave, 111-234, V-203, V-205,
V-206, VI-607, VI-698
stepped, VI-546
squarc wave, [-726, 11-225, I1-
230, 11-242, V-206
timer, lingar, 11-222
two-function, [1-234
VCO and, III-737
waveguide circuits, VI-703-704
wavemeter, tuned RIY, 1V-302
weather-alert decoder, IV-140
weight scale, digital, 11-398
Wheatstone bridge, VI-123, V1-148
Wheel-of-Fortune game, [V-2086, V1-
264
whistle, steam locemotive, [1-589, 111-
568
who's first game cirewil, 111-244
wide-range oscillators, [-69, 1-730, 111-
425
wide-range peak detectlors, {11-152
hybrid, 500 kHz-1 GHe, [11-265
instrurnentation, 11-281
miniature, I11-265
UHF amplifiers, high-performance
FETs, II-284
wideband amplifiers
low-noise/low-drift, 138
two-stage, [-68%
rf, IV-489, IV-480, IV-491
HF, IV-452
JFET, IV-483
MOSFET, IV-492
two-CA3100 op amp design, 1V-
181
unity gain inverting, I-35
wideband signal splitter, III-682
widehand twe-pole high-pass filler,
I-215
Wien-bridge filter. III-659
notch filter, [[-402
Wien-bridge oscillators, 1-62-63, 1-66,
1-70, I1-666, [11-429, [11-558, 1V-
374, IV-377, IV-b11, V-415, V-
419, V-b4l, VI-43%, VI-444
{’MOS chip in, [I-568
low-distortion, thermally stable, I11-
H57
low-voltage, 111-432
sine wave, 1-66, 1-70, II-566, IV-510,
V-513
single-supply, II-658
thermally stable, III-557
three-lecade, [V-510
variable, [II-424
very-low-distortion, IV-512
wind chimes, electronic, VI-591
wind-powered battery charger, II-70
windicator, 1-330
window circuits, 11-106, II-80, TII-
TTE-TR1, IV-55-669, V-673-674
comparator, IV-656-657, IV-658, IV-
B53, V-299, V-674
detector, 1-235, TT1-776-781, [V-658,
VI-181
digital frequency window, [II-777
discriminator, T-781, V-674
generator, IV-6567
high-input-impedance, 11108
windshield wiper circuits (see
automotive cireiits)
wire tracer, [1-343
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wireless miceophones (see
microphones)
wireless speaker system, IR, III-272
wiring
ac outlet tester, V318
ac wiring locator, V-317
two-way switch, V-591
write amplifiers, 11118
WWV converter, VI-147
WWY receiver, VI-538-519, VI-558

X

xenon flash trigger, slave, 11-447
XOR gates, [V-107
complementary signals generator,
11-2246

788

ascillator, 111-429
up/down counter, 11-105

Y
yelp oscillator/siven, L-577, I-562

¥/
Z80 clock, II-121
Z-Dice game 248-249, V[-248
zappers, battery, 11-64, 11-66, 11-68
zener diodes
clipper, fast and symruetrical, TV-
329

increasing power viting, 1-496, II-
480

limiter using one-zener design, V-
257
test sot, V321
tester, 1-400
variable, 1-507
voltage regulator, programmatile,
TV-470
zera erossing detector, 1-732, I-733,
T-173
ZeTo crossing switch, VI-606
zern meter, suppressed, 1-716
Zero-point switches
temperature control, I11-624
triac, [I-311
zero-voltage swilches
closed conlacl half-wave, II[-112
solid-state, 11-410, I1-416
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