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Index 

Numbers preceded by an 'T', "Ji", "HI'', "IV", "V", or "VJ" 01rc fromEnr:yrlo]mdia qf Electron-fr: Cin:u·lts Vol. I, II, III, IV, V, 
ur VJ respectively. 

A 

ahsulutc-value circuits, T-;17, !V-274 
arnvlificr, 1-31 
full wave rectifier, II-f>2R 
Norton tunplifier, III-11 
precision, I-37, IV-271 

ar. am1Jlifier, high input impecl;Htcc, 
Vl-5.5 

ac line/timer interface, V1-2Rl 
ar. motors (see also motor control 

drcuits) 
r.ont.rol fur, II-'.375 
powPr brake, II-451 
three-vhasc driver for, 11-::JR:i 
two-phase driver for, f-1fifi, II :382 

ar. power monitor, VI-8fil 
ar.klr: indkalor, IV-214 
ar.-to-dc converters, I-Hl!J 

fixed vower supplies, fV-.195 
fnll-wavc, IV-120 
high-impedance precision rectifier, 

T-164 
af:celerumcler, VI-34G 
acid rain monitor, II-21G, IIl-361, V-071 
acoustic field generator, V-~:1:38-:341 
acoustic sound receiver/transmillcr, 

IV<lll 
active w1lcnnas (see m1tenn<is, 

active) 
ac-tivc fillers (see al.~o filter circuits) 

band rcjecr;II-401 
licmdpass, III-190, TT-221, 11-22'3 

variable bandwklth, 1-286 
!liJ\il . .all.y tuned low-power, 11-218 
five pole, I-279 
fourth-order low-pass. V-184 
hiflh-pass, V-180, V-188 

fourth-order, V-188 
second-order, 1-2!:17 

low-pass, V-178, V-181, V-188 
digitally selected lircak frequency, 

II-2Hl 
unity-gain, V -187 

low-power 
digitally seledalik center 

freqnenc,y, 111-186 
digitally tuned, 1-27() 

programmahle, 111-185 
RC, up to l GO kliz, 1-2D4 
speech-range filter, V-185 
state-variable, 111-18!) 
ten-hand gravhic equalizer usmg, 11-

G81 
three-amplifier, 1-280 
tunahle, l-28!:1 
universal, 11-214 

adapters (see afao con\'ersion and 
f:rmvertcrs) 

de transceiver, hand-held, TTl-4fil 
line-voltu,!,(e-to-multunet er ada 1.1t er, 

V-~112 
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program, second-a11diu, 111-142 
traveller's shaver, 1-495 

adder circuits, ITT-~27 
!Jiiwry, fast-action, lV-260-261 

1\FSK generator, one d1ip, VI-23 
AU-C (see automatir. gain control 

(AGC) 
air conditioner, auto, smart dulch 

for, III-46 
airerafl receiver. 118- tCT 136-MHz, 

Vl-542 
air rnoUon and pressure 

barumdcr, VI-338 
electronic anemometer, VJ-6 
flow-dclector, I-23:-i, JJ-240-242, III-

202-203, IV-82;V-lf>4, Vl-4-6, VI-
183 

now-meters (anemometers) 
hol-wire, III-342, V-fi, Vl-4-6. 

VJ-183 
tltcrrnally based, TT-24 l 

pressure change detector, IV-144 
molion detector, 1-222, 111-:364 

airplane propeller sound effecl, II-592 
alanns (see also annur.iaturs; sirens). 

1-4, III-3-9, IV-84-89, V-1-16, VI-7-
16 

555-based alarm, V 11 
alarm-tone generator, V-56:~ 
wnateur radio on-alarm and timer, 

Vl-32 
audio-sensor alam1, V-8 
aulo burglar, T-1, l-7, 1-10, II-2, III-1, 

IV-53 
alarm def:oy, Vl-1!3 
automatk-arrniJ1g, JV-50 
automatk turH-off, 8 minute 

delay,. JV-~2 
CMOS low-currcnl, IV-56 
horn as loudspeaker, IV-54 
motion-actuated ear/motorr.yde, 

J-9 
security sysLcrn, I-5, IV-19-Gfi, 

Vl-9, Vl-11 
single IC, 111-7, JV-55 

auto-arrn·mg uulomotive alarm, fV­
GO 

automatic· turn-off, IV-54 
8 minute delay, IV-52 

baby-alert transmitter/receiver, V-
95-9fi 

backup battery low alam1, VT-110 
bells, electronic. II-33, 1-0~fi 
blm~rn ruse, 1-10 
boat, I-~ 
hod~---heal detector. VI-2fifi 
b11rglar alurms, III-8, III-0, TV 86, VI-

8 
burglar chaser, V-10 
l;itd1iI1g circuit, 1-8, 1-12 
NC und NO switches, lV-87 
NC S\\itches, JV-87 

u11e-citip, III-5 
self-lalching, IV-85 
timed shutoff, IV-8:i 

camera lriggered, III-444 
c.apacilivc sensor, III-r->lf1 
current monitor and, III-:1:18 
dark-activated alarm, pulsed tom; 

outpul, V-13 
delayed alann, V-4 
differ·e1ttial voltage or current, 11-'J 
digit.a.I clock circuit "'ith, IIl-84 
door-ajar, 11-284, III-46, VI-14 

Hall-effect circuit, III-2:i0 
door m.iHdcr, V-5 
doorbells (see aru111ciators) 
driver, hi/.0:1-power alarm driver, V-2 
exit del<iy for burglar alarms. V-10 
fail-safe, semiconductor, III-fi 
field disturlmnce, II-507 
fla.~her signal, V-197 
flashiH/.\ brake light for motorcycles, 

VT-12 
flex swilch alarm sounder, V-1.5 
flood, J-!390, III-206, IV-188, V-:J74 
freezer meltdown, I-13 
headlighls-on, III-52, V-77 
heat-activated alarm, V-9 
high/low-limit, I-151 
home security system, J-6, JV-87, 

Vl-10-11 
ice forrnation, II-58 
infrared wireless system, TV-222-

22'J 
lalching relay alarm circuit, VI-560 
li/.O:tl-activated, V-9, V-27:3 

high-output, pulsed tune, V-14 
vrecision design, V-12 
precision ¥.ith hysteresis, V-14 
self-latch, tone output, V-15 
with latch, V-12 

lip;ht-beam intn1der-detcetion 
-alarm, V-11, V-13 

loop circuit alarms 
closed-loop, V-3 
multi-loop parallel alarm, V-2 
parallel, V-3 
series/parallel, V-:3 

low-battery discorn1ccl and, III-GG 
low-battery warning, 111-58 
low-volts, II-49:1 
motorcyde alarm, Vl-1(3 
motorcycle burglar ulurrn, VI- lG 
motorcyde horu alarrn, VI-14; VI-lf"i 
multiple r.ircuit for, II-2 
no-doze alarm, V-8 
one-f:hip, 111-5 
photoelectric, 11-4, II-310 
piezoelectric, 1-12, V-10 
power failure, 1-581, I-582, TIT-fill 
printer error, IV-106 
proxiJl\ity, Il-506. III-GI 7, V-485-

486, Vl-657 



pulsed-lone, 1-11, V-_fifl8 
purse-srw.ldter, caparitance 

operaled, l-1:34 
rain, 1-442, 1-443, TV-189 
road ice, 11-57 
security, 1-4, 111-3-9 
self-unning, 1-2 
sensor ampJifieL sensor amplifier, 

Vl-.52 
shulolI, automatir, 1-1 
s~nal-reeeption, receivers, Ill-270 
silent alarm, V-lfi 
siren, V-559 
smoke alunns. IT-278, IU-246-253 

gus, 1-:J:J2 
ionizalion charnher, 1-882-333 
line-operated, TV-140 
operuled ionization type, I-596 
photoelectric, line-operated, I-596 
SGR, 111-2.51 

solar powered, l-13 
sonic defenders, IV-."124 
spaceship alarm, V-fifiO 
speed, I-95 
Star Trek red alert, 11-fi77 
strobe flasher alarm, TV-180, V-G 
tamperproof burglar, 1-8 
temperature (see also temperature-

relaled circuits), IT-4, Il-018 
adjustable thre:;hokl, JT-011 
light, radiutiou sensitive, II-1 

timer, II-674 
trouble tone ulert, 11-.3 
turn signal use ulurm, VT-100 
varying-frequency warning, II-G79 
wailing, II-572 
warbling, II-570, V-7 
watchdog timer/alarm, IV-584 
water leakage/level (see tilso t1ukl 

and moisture), 1-089, IV-190, V-
371 

allophone generator, III-700 
alternators 

hattery-altemator moniLor, ear, Ill -
08 

regulator for automobile alternatoL 
V-7G 

altimeter, digital readout, Y-2\:J6 
AM radio-related circuits, I-544 

AM and shortwave, ac/dc vaeuum­
tuhe-design, VI-536-507, Vl-500 

AM-modulated oscillator for 
·wireless microphones, Vl-450 

amplitrnie modulator, II-370 
broark:ast hand signal generalor, 

JV-:102 
car radio to shortw·ave converter, 

IV-.500 
dt•111udulator, TI-lUO 
detector, 4fifl-kHz AM, Vl-184 
cuvelope detedor, IV-142 
linear (AM) amplitude modulator. 

Vl-402 
micruphrme, -wireless AM 

microphone, I-079 
modulation monitor, IV-2DD 
power amplifier for, I-77 
receivers, TT-fi2G, III-81, 111-528, III-

5!35, TV-4.'ifi V-496, VI-535 
1.5 V broadr:ast, V-197 
mixer/oscillator for AM receiver, 

Y-412 
lransistor radio, V-G02 
carrier-current, TTT-81 
f_M/AM_ receiver, VT-G41 
inlegrated, HI-53fi 
one-lube, Vl-552 

rcgcner;itive, one-tube, VI-547 
Lwo-chiJ.J, Vl-f1:iO 

shortwave radm AM hroadcast trap, 
VI-214 

si/l,Ital generators, IV-801, IV-302 
twted collector oscillator, for .AJvl 

broadcast band, VI-454 
AM/Fl\·1-related circuits 

dock radio, JJ-G48, 111-1 
squelch urcuit, JJ-fi47, 111-1 

arnatcur radio related circuits (_see 
fflso amate111" television), VI-l 7-
!J2 

AFSK gerlPrator, one-chip, VI-23 
mnvli11er control circuitry, 1.2-k\:V 

144-MHz, VT-19 
arnplilier JJOwer snpply, 1.2-k\V 144-

Mllz. Vl-18 
audio breakout. hox, Vl-2G-27 
ballCD' vack and reverse polarity 

protection, VT-80 
CV.I audio lilter, VI-29 
C\V identifier, programmable, VI-24 
C\\.' tr;m:;mitter keying circuit, VI-

22-20 
CW trausmitter, one-watt, VI-27 
idcutifier r:irr:nit, VI-81 
linear amp, 2-.':m MHz 140-\V, III-260 
lincaraJitpliJ'ier, Vl-1.2-k\V 144-

1\.lHz, Vl-20 
mobile radio on-alann timer, VI-32 
Morse code drcuit.s, \'1-401-409 
PTT control llum receiver audio, 

Vl-28 
receiver for, 111-534 
RF line sarnplcr/eouplPr, \1-30 
Ii variable-frequency oscillator 

(VFO), V-502 
SSB receiver, Vl-80-meter, \1-29 
superhet receiver, four-st.age 7fi­

meter, VI-21 
S\VR detector adapter, ;wdihle, VI-

25 
transceiver memory backup, VT-28 
transceiver relay inlerfaee, V-24:'l 
transmit key er interface cirf'.nit, VI-

31 
transmitter, 80-M, 111-675 
voice identifier, V-550 

amateur television (ATV) circuits, 
:'l8-1G, VI-33 

downconverter, 420 to 450 !1.Ulz, \1-
41-15, VI-44 

downconverter, 802 to--U28 Mll:t., V1 
40-41, VI-40 

dummy load for transmiller tesb, 
Vl-:17 

horizontal deflection circuil, VI-082 
inini transmitter, Vl-36 
parabolic: dish microphone 

amplifier, Vl-82 
preamp, mast-molli1ted, Vl-37 
Sl'>'itching supply for color TV, SCH. 

Vl-487 
tr;i.nsmitt.er for 440 MHz, Vl-5-v..-att, 

VT-34 
transmitter, VI-5-watt, VI-3.5 
transmitter, three-channel, 420- to 

4.50-MHz, Vl-4, VI-42 
transmitter, three-channel, 902-to 

B28-MH7., VT-88, VI-38 
Ullf :;canner active antenna, VI-67 
vertical deflection circuit. VI-374 
vidcu detector for transmitter tests, 

VJ-:J7 
arnbience amplifier, rear speaker, Il-

458 

mnbient light effects, cancellation 
circuit., 11-:128 

ambient light-ignoring optical sensor, 
111-41:3 

u11u11eter, T-201 
low-current, V-807 
Hano, 1-202 
1iif'.o, TT-lfi1, U-157, I-202 

g11arded input circuit, II-156 
six-decade range, II-153, II-156 

amj.JlifiPrS (.w~e a/SO audio amplifil'rS). 
JI-fi-22, III-10-21, V-17-26, Vl-40-
57 

I watt/2 .. "I GHz, II-540 
2 to 6-W, -with preamp, 11-451 
2 to 80 MHz, 110\\i amateur radio 

linear, I-GG5 
4\'v' bridge, 1-79 
,5w output, two-meter, I-567 
6W 8-ohm onpnt-transformerless, l-

75 
10 dB-gain, TII-543 
10 w J.JOWer, T-7G 
10 x buffer, I-128 
12-W low-distortion power, I-76 
Hi-V.' bridge, 1-82 
25-watt, ll-4fi2 
JO Ml fa, I-fifi7 
40 dB gain, Iv-.qG 
60 MHz, l-~fi7 
80 MHz casr:ade, l-Gfi7 
80\V PEP broadhand/linear, I-557 
100 Mll:d400 MHz neutralized 

COHU!lU!l source, I-GG5 
lOOW PEt' 420-4fi0 MHz push-pull, 

1-554 
lOOx buffer, J-128 
135 lo 175 MHz, T-fifi4 
160\V PEP Uro<tdband, T-fififi 
200 MHz neulralir.ed f'.ommon 

source, l-568 
450 MHz conm101t-source, I-GG8 
600-\\.' rf power, 1-.5.59 
absolute-value, 1-:_n 
ac amplifier. noni1tverting, V-18, V­

JD 
ac amplifier, hi;.\11 input impedance, 

Vl-55 
ac servo, bridge tyJJe, 111-:187 
ac-coupled, dynamic. 111-17 
acoustic field gencratur, V-:1!18-

341 
AF drive indicalor, V-:346 
AGC, 11-17 

squelch control, 111-00 
wide-band, 111-15 

arljnstable-gain noninvcrting, l-91 
amateur radio, linear, 2 to !JU MHz, 

110\V, 1-555 
amhienr:e, rear speaker, 11-458 
AM radio power, 1-77 
attenuator and, digit.ally contrulled, 

I-:J8 
andio (see audio amplifiers) 
audio converter, two- Lo four-wire, 

11-14 
audio limiter, low-dislortiou, ll- 15 
:lmiio power amps (see audio and 

sonnd circuits, power amps) 
audio signal amps (see audio <md 

srnrnd circuits, signal an1ps) 
aiidio-to-l~HF preamp, V-24 
automatic fade circuit for, Il-42 
a.utomatir: level control, Il-20 
a.utnmotive audio amplifier, IV-66 
Av/200, stereo, I-77 
bal;i!lce, Tl-4fi 
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amplifiers, continued 
inverting, I-'.l:'l 
loudness r.ontrol, 11-47, II-305 

bandpass amplifier, Vl-54 
bootstrap drr.nit., V -:356 
bridge, 1-71 

4 watt. I-79 
16 watt, I-82 
ac servo, I-4:i8 
audio POWf'X, I-81 
high-impedanr.e, l-!35!J 
transducer, TIT- 71, 11-84, 1-351 

broadband 
low-noise, I-!i02 
PEP, HiO-Vv', I-556 
linear/PEP, ROW, 1-557 

bridge amplifier, VI-122, Vl-123 
buffers 

I Ox, I-128 
lOOx, I-128 
ac, single-sup1_1ly, l-I-26 
battery-powered, l-!J51 
rf amp with mudulalor, IV-490 
sine-wave output, 1-126 
Wlity-gain, stable design. II-6 

car stenm hooster amp, V-72 
cascade, rrr-1:~ 

80 MHz, I-fi07 
cascode, rfampli11cr.s, IV-488 
CD4019 audio .sigrwl amp, JV-40 
chopper,± lfiV., 111-12 

chopper cham1d, 1-350 
stahiJi:;:ed, 11-7 

clamp-limiting, active, III-15 
color vidPo, J-:34, III-724 
common .source 

4GO MH~,, 1-568 
low-power, 11-84 

romplementury-symmetry ai1dio, l-
78 

r.omposite, 11-8, III-13 
r.ompte.ssor/urnplifier, low­

distortion, IV-24 
ronstai1t-lm11dwidth, III-21 
rontrol circuilry, 1.2-kW 144-MHi, 

VT-19 
cool-down circuit, V-354, V-.Sf>7 
crystal tLmcd amp, \1-57 
current feedback amp, 100 mA at 

100 Milz, V-25 
r.mTent-shtmt, IH-21 
rurreitt collector head, TI-11, Il-2\:15 
r11rreut probe amplifier, VT-fi21 
rurrent-lo-voltage. high-speed, J-:35 
Darli.Jtgton, push-pull, V-22 
rk servo, I-457 
iic-stabilized, fast, III-18 
de-to-video log, I-38 
detector, MC1330/MCJ.1fl2, TV IF, 

1-688 
difference amplifier, V-18, V-21, VI-

5:J 
differential, I-38, III-14 

lti,>lh-impedance, I-27, T-354 
high-input, high-impedance, 11-19 
instrumentation, I-347, TTT-28:3 
instrwncntation, biomedic;i.l, 

111-282 
vrograrrunable gain, JJI-507 
two op amp bridge type, 11-80 

discrete current-booster, V-2:J 
distribution amplifiers 

audio, I-39, II-39, V-59 
signal, I-39 

dual power supply, V-465 
dynamic, ac-coupled, 111-17 
car protector cirruit, V-482 
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e!ectrct microphone preamp, V-'.:ll 
electromelcr, overload protected, 

Jl-155 
fast-iuvert..ing, high-input 

impedance, V-18 
FF:T input, II-7 

off.set gate bias, V-22 
video, cascade, I-691 

flat response, I-92, III-G7.S 
fonvard-currcnt booster, ITI-17 
fm1r-l1uadrant photo-conductive 

detector, I-359 
frequency counter preamp, V ·24 
gain, IO dB. III-543 
gal11-controlled, III-34 
gate, 1-06 
guitars, matching andio signal 

illllps, IV-38 
ltarrnonic distortion analyzer, 

V-291 
harmonic distortion meter, V-:Jl2 
hi-li compander as. 11-12 
lti-ii expandor, II-12 
hi,ish-frcquency amplifiers, 111-25\:1-

265 
2\:J-MHz, III-2G2 
:J-to<.lO MHz. 80-W, 12.fl-13.6 V, 

111-261 
anwleur radio, linear, 2 .!JO Miiz 

140-W, III-260 
nw1inverting, 28-dB, TTT-26:3 
RF, broadcast hand, Ill-264 
UHF, wideband \\-ith hi,!.llt-

pcrforrnance FE1's, 111-264 
wideband, III-2fifJ 

l1igh-impedance/high-gai1liltigh­
frequency, I-41 

hi;;h-impedanrellnw-capacitance. I­
·m:n 

high-input-high-1mpetlancc 
amplifiers, TI-19, 11-44 

high-side rurrent-.sensi.ng amp, \1-G1 
highpass amplifier, Vl-49 
IF amplifiers, T-fi90, IY-459 

455-kHz, V-fi22, V-52!J, V-524 
45-MHz, crystal f"llter, V-5'27 
AGC system, JV-458 
preamp, IV-460 
receiver, TV-459 
quadrature r~tector, TV sound 

IF, I-fl90 
two-stage, 60 Ylllz, 1-563 
wideband, T-68\:J 

infinite sample and hold, II-558 
input-invPrting, fast, high­

imf.l!"dance, \1-1\:J 
inpnt/011tp11t buffer for analog 

multiplexers, 111-11 
instrumentation amplifiers, l-31fi, 1-

318, T-849. 
I-3G2, TI·29:J-2\:J5, IIl-278-281, 

IV-229 .. 2:34 
V-23:1-2.'3.5 
±100 V crnnmon mode range, 

III-294 
current rollector hcud 

amplifier, 11-2\:15 
differential, l-:J47, I-340, I-3G3, 

I-3G4, TTT-282, 111-283 
extPnded common-mode design, 

IV-2.'34 
high-impedance low-drift, I-3Sfi 
high-speed, 1-354 
low-drifUluw-noise de amplifier, 

rv.2:32 
low-signal level/high-impedance. 

I ~150 

low-power, 111-284 
meter driver, 11-2\:16 
preamps, Tff,28:3, IV-230-231 
precision FF:T input, I-355 
saturated standard cell amplifier, 

II-296 
strain gangP, 111-280 
triple op amp, 1-347 
ultra-prer.ision, IIl-27\:J 
variable gain, differenlial input, 

I-349 
very high-impedance, I-354 
'hideband, IIT-281 

inverting, J-42, 11-41, III-14 
ac, high-gam, 1-\:12 
balandng circuit in, I-33 
gain of 2, lag-lead compensation, 

UHF T-566 
low-po'wer, digitally selectable 

gain, JJ.333 
power arnpWler, I-70 
programmable-gain, III-505 
unity gain aiuplifier, I-80 
wideband unity gain, I-35 

ISD lOOOA record/playback drcuit., 
VI-GO 

isolation 
capacitive load, 1-34 
level-shifting, 1-:J48 
mediral telemetry, I-352 
rf, TT-547 

.TFF:T, V-20 
GOO-Moluu input impedanre, V-2:3 
bipolar cascade video, I-G92 
current .source biasing, V-21 
preamplifier, V-22 

linP am_ps, 111-37 
d11plex, telephone, III-Cilfi 
universal design, IV-39 

linear amplifiers 
2-kW 144-MHz, Vl-20 
2-:30 MHz, 140\\' PEP amateur 

r;i.dio, 1-555 
100 W PEP 420-450 MHz pu.sh­

pull, 1-554 
160 w PEP broadband, I-fifi6 
arn,•tcur radio, 2-30 MHz 140-W, 

111-260 
auilio power amplifiers, V-51 
CMOS inverter, II-11 
inverter, linear amp from 

inverter, II-11 
rf, IV-480-481, IV-484-485 

loatl-line protected, 7GW audio, l-7!J 
Jogurilhrnic amplifiers, T-29, 1-!J5, Il-

8 
tic to video, 1-:~8 
log-ratio amplifier, 1-42 
op amp, Vl-5G 

logic amplifiers, Il-:'l:'l2-335 
low-powerbinruy, to lOngain 

low-frequency, IJ-2$3 
low-power inverting, digitally 

selectable gain, JJ-:1:3:3 
low-power noninverting, 

digilally selectable. input ai1tl 
gain, II-334 

precision, digitally progrrunmable 
input and gain, TT-835 

programmable amplifier, 11-334 
log ratio, 1-42 
loudness control, 11-46 
low-level video detector circuit and, 

I-fi87 
low-noise design, IV-37 
!owpass amplifiPr, Vl-4\:J 
medical telPmPtry, isolalion, I-352 



meter-driver, rf, 1-MHz, III-545 
ntino-powered, high-input/high­

impedanre, 20 dB, II-44 
nticro-sized, IH-3fi 
microphone, 1-87, III-34 

electronically balanced input, I-86 
microwave amplifiers, IV-315-319 

5.7 GHz, JV-317 
bias supply for preamp, IV-318 
preamplifiers, IV-316-319 

mirti-stereo amplifier, V-583 
monostable, ll-2fi8 
MUSl•'BT 

high-impedance biasing method, 
V-19 

push-pull amplifier, VJ-55 
nculralized common source, I-565, 

I-568 
noninvl'rting <intplifiers, I-32, I-33, I-

41, 111-14 
ac power, 1-79 
adjust.able gain, 1-91 
comparalor with hysteresis in, 

I-15;3 
high-frequency, 28-rlB, III-263 
hyslcresis in, 1- l 58 
low-power, digitally selectable 

ir1pul mid gain, TT-334 
powl'r, I-79 
prograrmnable-gain, Hl-fiOS 
single supply, I-74 
split supply, 1-75 

Norton, absolute-value, 111-11 
op amp (see uperational amplifiers) 
oscilloscope sensitivity, lll-4::lfi 
output, four-charmel DIA, lll-1 fif) 
pH probe amplifier, Vl-523 
phono, I-80, I-81, I-89 
photodiode, I-361, ll-324, 111-19, 111-

672, VI-301, Vl-302 
phototransistor amplifier, V-409 
playback, tape, IIl-672 
polarity-reversing_ low-power, 111- lfi 
power (see power mnps) 
power supply, V-464, V-465, Yl-18 
pre-amps (see premnplifieP.;) 
precision amplifier, 1-40, 11-335 
precision RTD, for +5 Y, Vl-643 
programmable amplifiers, 11-:3:34, 

111-504-508 
differential-input, prograrnmable 

gain, III-507 
inverting, programm£tblc-gaiu, 

111-505 
noninverting, programmalile­

gain, III-505 
predsion, digital control/ 

programming, III-506 
programmable-gain, 1-32, II-!:I 
variable-gain, wide-range digilal 

control, III-506 
programmable gain, I-32, II~9, VI-51 
programmable input, VI-52 
pnlse-width proportional conlrollcr 

drcuit for, II-21 
push-pull 

Darlington, V-22 
MOSFET, VI-55 
PEP 100-W, 420-450 MHz, I-554 

PWM servo, IIl-379 
recorrling amplifier, I-90 
reference voltage, I-36 
remote, I-91, VI-50 
remotely powered sensor amplifier, 

Vl-52 
rJ (see rf amplifiers) 
sample-and-hokl, I-.fi87, II-558 

scledable input, programmable 
gairt, J-:32 

servo aruJJlifiers (see aJso motor 
controls), !-4.'i2 

400 Hz, n-:'!Rfi 
bridge type ac, I-4S8 
de, 1-457 
motor rlrive amplifier, II-384 

signal amplifiers, audio, II-41-47, IV-
04-42 

si,i.(1tal distribution, 1-39 
sound-activated, gain-controlled, 

IV-528 
silicon-controlled amplifiers (SCA), 

V-535-536 
decoder, 1-214, H-lfifi, 11-170 
demodulator, 11-1 fiO, TII-565 
subcarrier adapter, FM tuner, 

Y-536 
sincwavc output buffer, T-126 
sound mixer and, ll-::l7 
source follower 

bootstrapped, V-20 
JFET, V-20 

speaker wnplillers, TT-16, III-39 
speech compressor, TT-JG 
stereo amplifiers, 1-77, II-9, III-34 

bass tone control, V-fi84 
subwoofcr power supply, V-464 
summing, 1-37, 111-16 

fast-aclion, l-!36 
inverling, V-18, Y-20 
precision dcsi,!Sn, J-.'36 
video, Ill-710, Vl-681 

switching power, J-:33 
tape playback, 1-92, JV-36 
tape recording, 1-!:IO 
telephone, Iil-621, IV-555, IV-.'SfiO, 

V-Gl4 
telephone ring arnplificr, VJ-624, VT-

G26 -
test bench amplifier, V-26 
tester, VCR head mnplifier, Yl-48 
thermocouple, 1-654, IIl-14 

cold junction compensation in, 
II-G49, VT-642 

high-stability, 1-;355 
transducer, I-86, Ill-66!:1-673 
transformerless, 6-W, 8-ohm 

output, 1-75 
transistorized, 1-85, II-4:3 
tremolo circuit, voltage-controlled, 

I-S98 
tuhe amplifier, high-voltage 

isolation, IV-426 
tnnf!d amplifier, VI-53 
'T'Vaudio, III-39 
two-meter, 1-562, I-567 
two-st.age, I-563, I-680 
UHF, 1-fifiO, I-GG5 
urnty gain, I-27, II-7 

noninverting, V-21, V-22 
variable-gain, for oscilloscopes, V-

42' 
VHF, single-device, 80-\\'/50-ohm, 1-

:iGS 
virleo, I-G92, Ill-708-712, 

V-fifiS, V-fi5G, V-657, V-658, 
V-fifi2, VI-fi74, \.1-670, Vl-681, 
VT-fi8.q 

75-ohm video pulse, III-711 
250-rnA fiO-MHz current 

reerlhack, VI-G82 
buffer, low-rlistortion, III-712 
color, l-!34, III-724 
de gain-control, III-711 
FET cascade, I-fi91 

gal.a block, 111-712 
IF, luw-level video detector 

circuit, T-fi89, II-687 
JFBT bipolar r.ascade, 1-692 
line driving, III-710 
lug amplifier, I-,qs 
RGI3, lll-709, VT-fi7G 
surruni1!,I(, Ill- 710, Vl-fi81 

video IF amplifier/detector, VI-078 
voice activated swilch, 1-608 
voir.e-operated circuits, y _55;3 
voltage, differential-to-single-

cnded, 111-670 
voltage ir1dicators/metP.rs, Vl-G89 
voltage-controlled (see voltage­

controlled amplifiers) 
voltage-follower, signal-supply 

operation, 111-20 
voltmeter amplifier, low-drain, VI-

695 
volume, 11-46 
walkman, II-456 
write, III-18 

amplitude modulation (see AM radiu­
relaterl drcuits; AM/FM) 

armlog circuits 
cow1ter circuit, II-137 
delay line, echu and n~verh, IV-21 
multiplexers, 11-4:.31, 111-396 
multiplier, II-392 
switf:h, differential analog swilch, 1-

622 
an.alog-to-digital f:onverter, 11-23-31, 

III-22-26, lY-5-6, V-27-:10, \1-58-
60 

3-hit, high-speed, I-50 
8-bit, I-44, l-46 
8-liit successive approximation, I-47 
10-bit, 11-28 
10-bit serial output, 11-27 
12-bit, high-speed, 11-29 
16-bit. II-26 
hoarrl design, IV-6 
buffer cirf:uit, 1-127, VI-128 
capacitance meter, 3.5 digit, III-76 
cyclic, ll-:3CI 
differenlial input system for, 11-31 
eight-channel, for PC clones, V-29-

30, V-29 
fast prP.cision, I-49 
four-digit (10,000 count), II-25 
half-ila.sh, Hl-2fi 
high-speed system, VT-fi9 
IC, low-cosl, 1-50 
LCD display, 3.5 digit, 1-49 
personal computer AID converter, 

Vl-60 
puller, V-28 
successive apprnximation, 11-24, II-

30, 1-45 
switched-capacitor, 111-20 
temperature measurement 

f:onverter, VI-234-235, Vl-6:.34 
three-decade logaritluuic, 1-48 
three-IC, low-cost, I-50 
tracking, III-24 
video conve1ter, JV-610-fil 1 

analyzer, gas, 11-281 
AND gate, I-305, V-216, Vl-315 

large fan-in, I-395 
re1"ly cirr.uit, VI-31G 

anemometers (see aL~o air 
motion/pressure), VT-4-0 

hot-wire, JIJ-'.342, Vl-5 
thermally based, Il-241 

angle-of-rotation detector, 11-28:.3 
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omnunciators (see alsn alarms: 
sirens), II-32-31, TTl-27-28, JV-710 

ac line-voltage, III-7;10 
bell, electronic I-fi.1fi, TT-33, IV-U 
buzzers, I-11, I-12, IV-8, V-170 
chime circuit, low-cost, n.;3:3 
door buzzer, IV-8 
door-bells/chimes, I-218, 1-44-!3, JV-8 

buzzer, V-170 
buzzer, two-door, IV-10 
musical-tone, IV-G22 
rain alarm, I-448 
single-chip design, TV-fi24 
sliding tone, 11-34 
lv·.ri..n-bell, V-170 

large fan-in, I-39!J 
SCR circuit, self-interrupting load, 

N-D 
twin-bell doorbell, V-170 
lwo-door annunciator, IV-10 

answering machines (see also 
telephone-relatP.rl cir-cuits) 

beeper, IV-GG9 
untennas, IV-11-14, V-:31<18, Vl-61-67 

active, llI-1-2, IV-1-4 
V>ideband rod, IV-4 
with gain, IV-2 

balun, V-34 
FM automobile radio diversity 

antenna, \1-04-fifl 
FM tunable antP.nna booster, Vl-65 
HF broadband antenna pricamp, V-

36 
HF/VHF switchable active anll'nna, 

V-524 
loop antenna, 

3.:JMHz. IV-12--J:J 
dual hanrl, 80-16-M, V-32 
preamp, V-38 

matchbox ante1uta tuner, VI-66 
miniature broadband (!J to 30 

MHz), Vl-6:3 
preamps 

HF' hroadba.Hd, V-36 
VLF' fiO kHz, V-30 
wirleband antenna, V-35 

rHnote tuned active HF, \'1-62 
SP.lect.or switdt, lV-5'.38-538 
TR svlitch, automatic, V-37 
tuner, VI -66 

1- to :JO-Milz, IV-14 
low-power, V·38 

TJHF' sca1mer aclive antenna, Vl-fi7 
\-1.F' 60-kHz anlenna preamp, V-::l::l 
VLF/VHF vvicleband, low-noisfl, 

active, V-33 
v.-idebwtd antenna, preamp, v-.15 

;rntitlteil device, I-7 
arc lamp, ~5-\V, power supply for, 11-

476 
arc welding inverter, ultrasonic, 20 

kHz, III-700 
arc-jd power supply, starting circuit, 

lll-47ll 
astable multivibrators, II-209, JI-fl 10, 

111-Hlti, III-233, III-238, V-887, V 
:388, Vl-418, VI-419 

op amp, III-224 
l"rec-rurminp; square-wavP. oscillator, 

V-086 -
prograrrunable-frequency, TTl"237 
square wave generation with, JJ-587 
starling network VI-418 
variable pulse \\idth, Vl-419 

allendance counter, IT-188 
ullcnuators. III-29-81, VT-68-70 
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analog signals, microproccssor­
controllerl, 111-101 

digitally programmable, 111-30 
digitally selectable, precision 

design, I-fi2 
programmable, Tii-30 
programrnahlP. (1to0.00001), I-53 
rf, IV-322 
s>>itchable power, Vl-69 
variable, l-!J2 
variable voltage, VI-70 
voltage-controller!, 11·18, 111-01 

audio amplifiers (see a.L~o amplifiers; 
audio anrl sound drcuits; audio 
power amplifiers), 11-41-47, III-
32-39, IV-84-42, V\-71-82 

10-watt amplifiPr, Vi-85 
20-dB gain amp, Vl-18 
40 dB gain rlemgn, lV-:J6 
ACC, sqnekh control, IH-03 
audio compressor, Jl-44 
automotive stPreo system, hi,R;h-

power, IV-fi6, VJ-101 -
balance, IT-4fi, 11 47, IV-215 
Baxanrlall tonfl -control, lV-588 
booster, 20 r!R, IH-:35 
CD4049 design, JV-40 
circuit bridge load drive, 111-05 
class AB single-SUJJPIY wnp, 

complemPntary, Vl-81 
complP.mentary-sy11unelry, 1-78 
compressor, JJ-44 
distribution, l-3<J, U-0U 
electric gi1itar, JV-:38 
elP.ctronic-ear low noise amp, 

paraholic dish rnicrophones, VI-
82 

farler, automalic, II-42 
fixerl power supplies. IV-398, IV-407 
high-g<iin arnp, VI-80 
higl1-sll'w rule power op amp, 1-82 
gain-conlrollcd, stereo, III-34 
lirte <implificr, IU-37, IV-39 
line<ir amp, micropower, VI-7.~ 
load line protection, 75\lv', I-73 
1.-ouducss, ll-46 
low-level amp, VI-78 
low-uoisc design, IV-37 
lol'.:-JJOWCr, ll-454 
micro-sized, III-36 
microphone, II-45, Ill-34, Vl-81 
Hticropower high-input-impP.rlance 

20-ctn amplifier. 11-41 
miiti-slereo, III-38 
NU FM audio amp, VI-74 
personal stereo amplifiP.r, VT- 7.5 
power (see audio power ampli11ers) 
power supplv, V-10G, Vl-48:3 
pre-amps 

lOOOx. low-noise, IV-.17 
AGC, Vl-2 
balanced microphone, VI" 77 
dynamic microphone, VT·76, Vl-7H 
FET phono cartrirlge, VI- 79 
general-purpose, IV-42 
irnpedance-matching, IV-:17 
low-noise. IV-41 
magnetic phono cartridge, JV :35 
microphone, IV-17, IV-41, JV-42 
NAB tape playback, professional, 

III-38 
phono, III-37, TV-:i<i, f\/_;35 
RlAA, III-38, Vl-80 
singl.e-enrlP.d high-z irticrophone, 

Vl-78 
stereo, II-42, TT-45 

transistor IUAA for lclephone, 
VI-76 

Q-m11ltiplif:r, 11-20 
RIAA linfl am1Jlilier/driver, Vl-77 
signal (.wm audio signal wnplifiers) 
signal sonrce f'ur audio 

amplifier/in\-e1ter, VI-702 
speaker, hand-held transceivers, III-

38 
tape playhack amplifiers, IV-35 
television type, !ll-:J<J 
test circnit, Vl-34:3 
tone control, 11-686 
transistor headvhonc wnplifier, II-43 
two-transistor design, VI-74 
ultra-high-gain, 1-87 
var.1111m tube amplifier, VI-72-73 
vehidP. audio amplifier inverter, VI-

284 
volumP imJ.icator, 11-46, IV-212 

audio anrl sound circuils (see also 
anrlio amplilicrs; sound 
gP.nerators; sound-operated 
circuits) 

acoustic field gcncralor, V-338-341, 
V-.188 

acoustic sound 
rP.ceivPr/tnwsmilter, IV-311 

AF drive rndicator, V-346 
amplifiers (see audio amplifiers) 
aurlio-frequency generator, V-4Hi-

417 
audi.-, frequency meter, V-305, V-

:120 
andio·rf signal lracer probe, I-G27 
audio-sensor alarm, V-8 
audiu-t!'si oscillator, V-420 
audio-to-ADC interface, V-242 
awJ.io-to-UHF preamp, V-24 
<:Httomalic gain control (AGC), 11-17 

autornalic level control (ATI:), 
V-62 

AGC system for CA-3028 IF' amp, 
IV-458 

rf amplifier, wideband adjustable, 
111-545 

s4udch control, III-33 
wide-band amplifier, IIT-IG 

boosler, II-455, llI-3!J 
bi4uad filter, III-18fi 
bridge load drive, III-3G 
canier-current transmittf'.r, Ill- 79 
clipper, precise, II-.394 
compressor, II-14 
continuity tester, I-GfiO 
converter, two- t.o four-wire, 11-14 
CV-./ audio filter, Vl-405 
C\V identifier, VT-408 
distribution amplifier, H:!<J, 11-:JU 
ditherizer, VI-.377 
dual tone generator, VJ-:J!:lO 
expander, V-fi82 
filters (see filters) 
frequency doubler, IV"lf:i-17 
frequency mP.ter, T-311, VJ-'J:J5 
gain controL remote, Vl-384 
generacors (see sound generators) 
LED bar peak program meter 

display, I-2fl4 
level meters, sound levels, 111-346, 

III-011. IV-:305, l V-:307 
leveler, ALC, Vl-3 
limiters, IT-lfi, v.335 
millivoltmPter, JII-767, III-76U 
mixers (.wm mixers) 
muting circuit, VJ-:J8!J 



noisl'-based voting cirr.uit, VI-422-
4:;;3 

noldt filter, IJ-4110 
odave equ<ilizer, V-:1:i1 
oscillators, 1-64, 11-24, III-127, IV­

:J74, JV-:37!1, VI-4.12-410 
~() llz to 20 kHz, variable, I-727 
Jight·SPnsit.lVP, JII-315 
sine wa1lP, ll-fifi2 

po>ver (see andio powpr amplifiers) 
power mPrPr, 1-488 
power supply for auto sound amp, 

VJ-48:3 
Q multiplier, 11-20 
receivers (see rPcPivers) 
rf si,l.(Hal tracer prohe, 1-fl22 
SlT<uublers, IV 2.'J-27 
selector, digital, V-l:i8 
si,>(n<il amplifiers (see audio signal 

<unpliJiers) 
sine wave gPnf!rator, II-GG4 
squel1:il, ll-194 
switclles 

eight.-rhannPL V-G88-589 
video/ai1dio s'i\ritch, V-586 

switr.hing/mixing, silent, I-59 
telPphone/andio interface, VI-625 
transmitters (Mm transmitters) 
wavPfonn generators, III-230 

audio genPrat.ors (see SOlll\d 
genPrat.ors) 

<iudio-opPrn.tPd r.ircnits (see sound­
operat.Pd r.ircuits) 

audio power amplifiers, II-451, III-
454, IV-28-33, V-39-51, VI-83-83 

1.5 watt. VT-12 V, \1-84 
0-W, with preamp, 111-454 
10-watt, VT R.'J 
18-W bridgP, V-49 
~0-\V, 111-456 
;J:J-W OriUise composite, V-4G 
40W, V-41 
50-\V, 111-451 
70 w. COJ!ljJOsite, V-44-4fi 
80-waU IC, VJ-91 
!JO-V 10-A high powPr, Vl-93 
AF mnplifier, Vl-92 
audio amplifier, IV-32 
basic des4\n, V-51 
bridge, 1-81, V-49, Vf-88 
bridge connccLioH of two power op 

amps, Vl-'J2 
bridge composiLe, V-46 
bull horn. IV-:Jl 
class-AB arnp, V!-80 
complementary mup circuit, Vl-!H 
composite, 

33-\V bridge, V-46 
70 V-l, V-44-46 
invening 10\V, V-47 
nonmverting 10\V, V-47 

dual, V-42-43 
gPneral-purpose, 5-W, ac, JV-:JO 
half-watt, single-chmmd, V-41 
inverting composilc, 10\V, V-47 
line-operated, VI-86 
linear, fast, high-vollagc. V-51 
mini-megaphone, VI-\.(l 
MOSFET, V-47 
noninverring composite 10\!,', V-47 
op amp, simple design, IV-33 
parallPl prrwer op amp, VI-84 
pPrsonal-stereo type, V-48 
phono amp, \1-90 
powPr hlidge amp \\rith single­

endPd out.put, Vl-8:J 

quasi-complewentary, VI-90 
quasi-complementary, split. power 

suµplil's, VJ-89 
receiver uuclio circuit, IV-31 
RFl-proof, VJ-88 
RlAA phollo <>inpilfiPr, VI-89 
sLerco amp, IV 29, V-40 
subwuul·er amp, V-19, V-GO 
var:uurn tuhp amplifiPr, VI-87 

audio si,!Snal amplifiPrs, 11-41-47, IV-
04-42, \I Fi2-fl9 

booster, V-58 
compressor, andio, V-G7 

audio si,l.(nal amplifiers, constant-
volwue. V-55 

disLribution amplifiPr, V-G9 
dmtl preamp, V.FJR 
headphone amphfiPr, V-fi3 
headphone am1)lifiPr, .TFET, V-57 
linl' driver, V-.54 
mini-aw1.1, V-fifl 
phouograph, rnagnetir. pickup, V-58 
tuna!Jle-11ltPr dP.sign, V-G6 
volume limit.er, V-G9 

audiu-frequPnr,y generator, V-416-417 
audio-l'req1wnry meter, V-305, V-320 
;iudio to-llHF preamp, V-24 
audio/vidPo switcher circuit, IV-540-

541 
<iuto-aclva.nrP. projer.tor, 11-444 
autoUrurn sound pffect, II-591 
auto-l"ade cirr11it. 11-42 
auto-flasher, 1-299 
auto-zeroing srale bridge circuits, III-

69 
;iuL011w.tic gain ront.rol (AGC), II-17, 

Yl-1 
AGC system for CA.1028 IF amp, IV-

458 
audio preamp, Vl-2 
IF nl'twork AGC, VT-.1 
low-noise :3-MH,.; AGC, Vl-2 
rf mnplifier, wideband adjnstahle, 

Ill-545 
squelch control, lll-3:'1 
'i\ridc-bm1d ilHtplifier, 111-lfi 

aut.omalic level control (ALC), V-G0-
62, Vl-1 

AGC sys Lem fur audio signals, V-02 
basic design, V-6~, VJ-!3 
digital design, V-61 

automotive circuits, 11-48-63, 111-40-
52, IV-43-67, V-O!J-77, VJ-94-104 

accessory-power conLroller, V-70 
alarms (see also a\<JTms!security 

circuits), V-1 
automatic-anning, IV-50 
automatic tum off, IV-52 
CMOS design, low-currcnl. JV-50 
decoy, Vl-13 
horn as loudspeaker, IV-54 
single-IC design, IV-55 

air conditioner smart clutch, 111-46 
alten1atoribattery monitor, 111-0;J. 

V-88, Vl-97 
alternator regulator, V-76 
AM radw to shortwave converter, 

JV-GOO 
amplifier, booster for car stereo, V-

72 
analog expanded-scale meter, IV-46 
audio-amplifier, high-power, IV-66. 

Vl-101 
aLidio :m1plifipr inverter, VI-284 
a.udio system power supply, VI-103 
back-up bPeper, 111-49, IV-51, IV-56 

bar-graph voltmeter, ll Fi4 
ba\.U.'IJ' cl1<1Tgers/monitors (see aL~o 

batLcry-relaLcd circuits) 
charger. Hi-cad, 1-11 Fi 
condiLion checker, 1-108 
current a.It<ily-;,er, I 104 
electric vehicle hat.tPry saver. 

111-67 
isolator circuit., Vl-104 
rnonitor, 1-106, 1-222, III-GO-G7 
supply circuit,± J.'J- and G-V, 

IV-391 
bultl'ry cranking-amps tP.ster, V-84 
baLlcry/altenwtor monitor, V-88 
brake and turn indicator, V-74 
brake lights, V-65 

delayed extra, ilJ-44 
flashing, V-69, V/-12 
flashing third, ll/-,'i1 
nighL-saiety light for parked car, 

lY-01 
third llr<tke light., IV-00 

burgJ;u- alarms, ]-!'!, I-7, I-10, II-2, 
111-4, lll- 7, IV-fi:1 

l'Jtssette recorder power circuit, IV-
548 

cigarette lightPr 9-V adapter, VI-87 
courtesy lights 

dela~,.. switrh, 111-42 
light extendPr, 111-GO 

de power adapt.Pr, V-70 
digi-tach, H-61 
dirc'l:tional signals monitor, IIl-48 
door ajar monitor, TII-1(i 
electric vehiclPs, hat.tPry saver. III-

67 
clcctric<il monitor, Vl-96 
dcclrical \.ester, IV-4fi 
dccLronk circuits, IV-fi:'l-67 
c11}(irtc-block heater rPmimler, V-74 
exhausL emissions analyzPr, 11-51 
fan lhcrmosLatic switrh, V-08 
FM radio divl'rsity a.ntPnna, Vl-61-

65 
fog lighL controller with flplay, IV-G9 
fu8lgaugl', digit;tl readont, IV-16 
fuse monitor, V-77 
garage slop light, 11-53 
generator regulator, V-76 
glow-plug driver, 11-52 
headlights, IV-57-62 

alarm, 111-52, V-77 
automatic-off conlroller, JV-f\l, 

V-75 
delay circuit, I-107, 11-5!:!, 111-49 
dimmer, II-57, II-63 
flasher, V-73 
monitor, VI-104 
on-lights reminder, V-74, V-77 
switching circuit, V-75 

headlighrJspotlight control, V-67 
high-speed 'vaming device, 1-101 
icP fonnation alarm, II-58 
ignition circuit, V-64 

capacitor discharge, Vl-102-lO;J 
cut-off, IV-53 
electronic ignition, IV-65 
suhst.itute ignition, III-41 
timing light, II-60 

imnmhilizer, If-50 
kill-switrh for hattery, time­

delaywl, V-71-72 
light circuits, 1V-G7-02 
lights-un warning, II-GG, 111-42, IV-

58, IV-611, TV-02 
localor, automobile lo~ator, III-43 
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aulomatic level control (ALC), 
continued 

motorcycle alarm. VI- I :1 
burglar alarm, VI-1 ~1 
flashing brake light, Vl-12 
headlight monitor, \.1-104 
horn alarm, VI-14, VI-15 
tune-up aid, vr-.qfig 
lurn-signal system, Vl-9R 

night-safety light for parked car, 1\1-
61 

oil pressure gauge, digital readoul, 
IV-44, fV-47 

PTC thermistor automotive 
temperature indicator, 11-56 

power supply, Vl-48:3, Vl-510 
radio receiver, 11-.525 
radio WV.'\.' ronveiter, V-119 
read-hear! pre-amplliler, 111-44 
road k.P alarm. H-57 
security system, 1-5, lV-49-56, V1-ll, 

Vl-11 
spotlight!hP.:'l.dlight control. V-67 
stethoscope for automobiles, VI-95 
tachometP.rs, 1-94, 1-HlU, 1-102, II-

17G, III-3:'lfi, Tll-:340, 
III-347, V-6G, Vl-}18 
analog readout, rv.280 
calibraterl, TIT-G98 
closed loop foedbaek control, 

II-390 
digital rPadout, ll-61, 111-45, 

IV-26R-20}), JV-278 
dwell meter/tarhrnneter, 111-45 
feedback control, ll-:J78, 11-390 
frequenry rounter, J-alO 
low-freq11ency, 111-596 
minim11m-rornponenl design, 

I-10G 
motor speed controllers. 11-378. 

II-.qR}l 
optical pick-up, llJ-a47 
set point, TTT-47 

temperature gauge 
digital readout, IV-48 
PTC them1istor, 11-50 

test light, high-Z, VI 104 
thermostatic switch for auto fans, 

V-GS 
turn signals, V-fl5 

alarm, VI-1 00 
motorcydR, VT-98 
audihle rP.minder. V-74 
monitor, TTT-48 
sequential flasher for, Il-10!.l, III-1 
smart. V-flfl-fl7, Vl-\19 
remindP.r, V 7:3 

vacuum gauge, di;.;ital readout, fV-
4fJ 

voltage ga11ge, IV-47 
voltage reg1llator, 111-48, IV-67 
voltmeter, hargraph, 1-99 
water temperature gaugc, IV-44 
windshiekl wiper drcuils, 1-105, II-

5G, II-02 
control drcuir, T- JO:J, 1-105. 11-62 
delay drcuit, 11-5.5, JV-64 
hesitation control u1tit, 1-105 
intermitt.ent, dynamic bn1king, 

Il-19 
interval rontroller, JV-67 
slow-swRep ro11trol, 11-55 

\\inrlshiP.ld "'-'asher 11uid watcher, I-
107 

V.'WV convt"rter for radio, V-110 
averaging-circuil, Vl-!324 
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13-field measurer, fV-272 
baby monitor, V-370-871 
baby-alert transmitter/receiver, V-~5-

86 
back-biased GaAs LED ligl1t sensor, 

II-321 
back-EMF P:\I motor speer! rontrol, 

II-379 
backup-light heepPr, rar·, IV-51, lV-56 
bagpipt>_ sound effect, JV-.521 
balanre indicator, audio amps, IV-2J:J 
balance melcr, stereo, V-583 
lialancer. stereo, 1-619 
lialance amplifiers, III-40 

loudJ:1css control in, ll-89G 
lialancc indicator, bridge circuit, ll-82 
balun. V-34 
band reject filter, active, II-401 
bandpass filter (see also filter 

circuits). II-222, V-180, V-181, VJ-
220 

0.1to10 Hz. 1-290 
160 Hz, I-2}!0 
active, TT-221, Tl 22:3, 111-190, \'1-210 

1 kHz, l-284 
20 kH~, 1-2\17 
60 dJJ gain, I-284 
variable bandwidth, I-2R(i 

mnplifier, VI-G4 
biquad, I-2RG, TTT-188, V-190 
Chebyslwv fourth-order, 111-Hll 
high-Q, f 287, V-179 
MFR, mullichanncl tone decoder, T-

288 
mulliplc feedback. I-28:J, I-2}!7, ll 

224 
notch, fl-22:1 
one op-amp dRsigr1, VJ-222 
SallRn-Key, 500 llz, 1-2!.ll 
secor1d-order biquad, III-188 
speech-range filter, V-18G 
slale variable, I-290 
lunable, IV-171 
two op-amp design, Vl 216 
variable bandpass, V-184 
variable-frequency, V-186 

bands\iiitchin,iS for receiver, VI-608 
bang-ba11;.( power controllers, IV-889 
bar-code scanner, III-303 
bar-expanded scale meter, TT-186 
bar graphs 

ac signal indicatm·, IJ-187 
voltmeters, 11-54, 11-~9 

barricade flasher. 1-299 
b:'l.rrnneter, IV-27a, Vl-338 
bass tone control i.r1 slcreo amplifier, 

V-!'i84 
hass t11ner.11-ao2 

12 v, 1-111 
200 rnA-hour, 12V Ni-Cad, I-114 
automatic shutoff for, l-113 

battery-n1.1erated equipment (see 
aJ.~n hattery-reialcd circuits) 

ac power control swiLch, IV-387 
automatic slluloff, 111-61 
bipolar power supply. 11-475 
blark light, V-281 
h11ffer a1nplifier for slm1dard cell, T­

,'3f1l 
ralc11 lators/radios/cassctte players, 

pnwer 1.1ack, 1-50!) 
rassette deck power circuit, car, JV-

548 
fence charger, 11-202 

flasher, high-powered, Jl-22!.l 
lantern circuit, T-:'lRO 
light, capacitance operated, 1-1'.31 
On indicator, TV-217 
undervoltage indicator for, 1-12:..J 
warning light, TT-::120 

battery-relater! cirruit1-; (see also 
battery-operaterl equipmenl), V-
82-88 

12-V hatt.ery stattJs indicalor, VI-
120 

AA cells, +!'i V/.+!3.6 V power supply. 
V-4G2 

aiann, VT-110-111 
automotive battery isolalor, VI-104 
battery-life extenders, IV-72, V-87 

9-V ITl-62 
dis~onnect switch, JV-75 
plectric vehicles, IlI-67 

burler, battery buUcr, VI-116-117 
capacity tester. 111-66 
car batteryhi!ternutor monitor, V-88 
rhargPrs, 1-11:3, Il-64, 11-69, III-53-

;59. IV-68-72, V-78-81, 
VT-lOfi-11!3, Vl-118 
12-V charger, JV-70 
constant volt-age, r:urrent limited, 

T-1 JG 
controller for chur;.(er, VI-107 
currPnt limiter for charger, VI-108 
intelligent circuil, V-81 
lead-acid trickle charger. VI-112 
lithium dwrger, VI-108, VI-109, 
VT-112 

mobile charger, +12 Vele, IV-71 
ni-cad, 1-112, 1-116, III-57, 

VT-109 Vlclll Vl-113 
photnf1a;h capu~·iLor, VI-466 
rftype, V-7\:J 
smart charger drcuil, VI-106 
solar-powerl'd, V-81 
temperature sensing charger, 

TV-77 
trickle charger, lead-acid, V-79 

checkers (see liatlcry monitors, 
below) 

condition cliecker; 1-108, 1-121 
control for 12V, 1-112 
convRrter·, rlc-to-dc, IV-119 
r.ranking-arnp test circuil, V-84 
current limited 6V, 1-118, IV-70 
current monitor, 0-2 A batteries, V-

87 
rlisr.mmect. switch, life-extender, 

IV-7fi 
rlynamic constant cUITl'Hl test, 

TT-7fi 
fixed power supply, 12-VDC/120-

VAC, 111-464 
gel cell, 11-66 
high-voltage generuLor, 111-482 
indicators (see butlery monitors, 

bRlow) 
internal resista11ce tl'sler, IV-7 4 
kill-switrh, time-delayed, V-71-72 
leatlfadrl, 111-55 
level indicator, ll-124 
lit.hi11m, TI-67 

backup battery replacement, 
VT-120 

charge indicator, II-78 
low-battery detecUon/warning, I-

124, 11-77, lll-56, 111-59, III-63, llI­
fo\ IV-56, lV-80, VI-118 

low-cost trickle for 12V storage, I-
117 



moHitors, 1-106, 1-222, 11-74·79, 111-
60-67 lV-7!3-80 V-82·83 VI-110 
111, \:1-114-120 ' 

ni-cad baLtcries, l- l 18 
wtalyzcr for, 111-64 
dtarger, 1-112, l-116.111-57, 

Vl-10\:!, Vl-111, Vl-ll:J 
16 v, 600 mA per llour, I 114 
curncnL and voltage limiting, 
1-114 

fusL-acLin,I\, 1-118 
port.able, IV-6\:! 
lcmpcraLurc-scnsin,I\, lV-77 
thcmw.lly conlrolled, 11-68 

packs. auLomol.ivc charger for, 
I-115 

portable, III-47, IV-6!J 
protection circuit, 111-62 
sirnpli-cad, I-112 
temperature-sensing charger, 

IV-77 
test circuit, IV-7!J 
thermally conlrolkd, II-68 
zappers, 1-6, 11-66, 11-68 

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

probe for balLcry d1arger, Vl-118 
protecLion circuiL, rli-cads, 111-66 
PUT, 111-54 
redk1rgcabk LED flashli,l\hL, Vl-107 
regulator, I-117 
relay fuse, V-88 
reverse polariLy proLcction, Vl-30 
saver circuiL, V-87 
sensor, quick dcacLivaLin,I\, 111-61 
simpli-ead, I-112 
solar cell, 11-71 
splitter, III-66 
status indicator.--11-77 
step-up svdLching rcgulalor, 6-V, 11-

78 
supply-voltage monitor, V-85 
test circuits, IV-78, V-83, V-86 

LED bargraph, V-89 
ni-cad, JV-7U 

thermally conLrollcd 1Li-cud, 11-68 
threshold ir1dicator, 1-164 
UJT, III-56 
undervoltagc indicuLor, l-12:J, Vl-

117 
universal baLLCD', Hl-56, 111-58 
versatile battery, 11-72 
voltage indicators/monitors, 11-7\:!, 

IV-80, V-86 
automotive batteries, IV-47 
detector relay, II-76 
HTS, I-122 
regulator, IV-77 
sofid-state design, I-120 

watchdog circuit, V-85 
wind powered, II-70 
zapper, simple 1Li-cad. I-116 

Baxandall tonc-conLrol audio wnp. 
IV-588 

BCD decoder/driver, mulLipkxed. Vl-
18[.l 

BCD rotary swilch, d®lal, V-160 
BCD-to-analog convcrLer, 1-160 
BCD-to-parallel convcrLcr, rnulliplcx, 

I-16!J 
beat-frequency oscillator, Vl-452 
beacon transmiltcr, 111-683 
beep transformer, III-555, III-566 
beepers, I-l!J, Ill-4!J, Vl-14!J 
bells. electronic (_see also alarrns; 

annuciators), I-636, II-33 

hPnrh t.op powr.r supply, TT-172 
b1cydP spPr.rlomr.tr.r, IV-271, IV-282 
b1latPral f'.11rrr.nt srnlff'.r., 111-409 
bi nary f'.rnrnt.r.r, 11-1 :'JG 
biomerlif'.al instn1mr.ntat.ion 

diffPrr.ntial amplifir.r, ITT-282 
bipolar rlf'.-rlf'. f'.OlWPrtr.r -with no 

inrl11ctor, 11-1:12 
h1polar pow Pr supply, TT-4 7G 
bipolar voltagr. rr.forr.ncr. sourf'.r., 111-

774 
biquad audio filter, 1II-18G 

second·order banrlpass, 111- lRR 
HC active bandpass, 1-285 

bird-chirp sound effect, II-588, ITl-577 
bird keder monitor, V-371 
bistable multivibraturs, 1-13:3, llA6.5, 

Vl-228-2:30 Vl-418 
inverter, l!J-10:3 
debow1ccr, lV-108 
flasher, 1-299, 11-2:34 
lump Uriver, JV-160 
pusltbultur1 trigger, V :_188 
HS flip-11op, 1-:395 
SClL ll-!J67 
SH 11ip-11up, JV-6.51 
tuue\1-triggerPd, l-183 
Lrigger rn1-1-l1op, Vl·229 
Lwo-amp flip-!1op, Vl·230 

biL grabbl'r, co1nputers, IV-105 
black light, battery-operated, V-281 
blender-motor coHtrul circuit, V-379 
blinkers (o;ee fhisilers and blinkers) 
blown-lilsc alarnt, I-JO 
boiler control, 1-6:38 
bongos, dectronic, 11-587 
boosLcrs 

12 ns, 11-97 
ac line volLage boost, V-:34!:1 
audio, 11-455, 111-!35, V-58 
booslcr/bufkr fur reference 

current, lV-42.5 
electronic, lti,ish-s1-1eed, 11-96 
forward-current, lll-17 
LED. J-:307 
power booster, op arnp rlesign, IV­

:J58 
rf <Hllp, broadcast band boost, IV-

487 
shortwave }'t:;T, 1-561 

buotsLrap circuit, V-356 
sourel' follower, V-20 
cable, J-:34 

bra.kc Ji.!Shts (8ee automotive circuits) 
bra.kl', l-'\VM SJJeed control/energy 

reCOVl'J'iitg, 111-380 
brc'ukcrs 

12 ns, 11-97 
lti}Slt-speed elect.runic, ll-96 

breaker power dwell meter, 1-l 02 
breakout box 

;uuatcur r;idio, VJ-26-27 
buffer, 11-120, 

breath ale1t alcohol tester, lfl-3.'i9 
brc;1.tl1 111onitor, lll-:3!10 
bridge balance indicator, 11-82 
bridge circuits, 1-552, 11--80-SFi, TTT-68-

71, JV-81-8!3, vr.121.123 
ac.11-81 
ac servo ainvlifier with, 111-:387 
accurate 1tull/v;i.riable gain circuit, 

111-69 
air-l1ow-sensi1t,iS thermistor, 1\1"82 
wnplliler, 16-wutt, Vl-85, Vl-88, VI 

162, V1-12!J 
auto-zeroiil,I\ scale, 111-6!:1 

balance indicator, II-82 
bridge transducer amplifier, III-71 
crystal-controlled oscillator, IV-127 
differential amplifier. two op-amp, 

11-83 
inductance bridge, IV-83 
linearizing function circuit, VI-321 
load driver, audio circuits, III-35 
low-power conunon source 

an1plifier, II-84 
onr.-power supply design, IV-83 
QRP SWR, 111-330 
rr.difir.r, fixr.d power supply, IV-398 
rr.motr. sr.nsor loop transmittr.r, TU-

70 
rfhridgr.. V-GO-MHz, V-303 
strain ga11gP signal conrlitionr.r, II-

85, TTT-71 
transrluf'.er, amplifir.r for, TT-84 
\VilPat.stonr. hrirlgr., \1-12:1 
\\'ir.n-hrirlgr. (see \\'ir.n-hrirlgr.) 

brightnr.ss controls, 111-:108, III-310 
contrast mr.tr.r, T-472, 11-447 
LED, l-2GO 
low-loss, T-177 

broadband communications (see 
rarlio/rf drcuits) 

buf'.k f'.OIWP.rter, GV/0.GA, 1-194 
buck/boost converter, 111-111 
buf'.king rr.gulators 

adrl 12-Voutput to fi-\, V-472 
high-voltagr., III-481 

huffor amplifir.rs, V-91 
\Ox, 1-128 
lOOx, 1-128 
ac, singlr. supply, T-12fi, Vl-127 
hat.tRry powr.rr.rl, standard cell, TT-

3fil 
MOSFET dRsign, V-93 
sinR wavr. output, I-120 
VFO design, V-92 

buffPrs, lV-88-90, V-90-93, Vl-121-
128 

amplifir.rs (see buffr.r amplifiers) 
ac. singlr.-supply, high-speed, I-127-

128 
ADC buffers, I-127, Vl-12G, Vl-12G 
AID, G-hit, high-speed, 1-127 
AID convr.rterbuffer, Vl-128 
analog noninverting s-witched 

hnffer, VI-127 
birlirr.rtional dr.sign, Vl-128 
boostr.r/buffer for reference 

rnrrr.nt, IV-12:J 
capadtanrr. buffers 

low-input, 111-198 
stahilizr.d low-input, Ill-G02 

rlat.a/clof'.k linr. serial bus for PCs, V-
110 

hPx-buffor rrystal oscillator, V-13G 
high-rurrr.nt, V-92 
inpntloutpnt, for analog 

multiplr.xr.rs, 111-11 
inverting, 11-299, IV-90 
microphone buffer amplifier, high-

z, Vl-12G 
osrillator buffers, IV' -89 
pir.zoelectric, Vl-170 
prr.dsion-increasing design, IV-89 
rail-to-rail single-supplv buffer, V-

93 
rf amp, buffer amp -with modulator, 

TV-490 
st.ahlr., high-impedance, 1-128 
unity gain, stablr., good speed, high­

input impr.rlancr., TT-fi 

743 



buffer ampll!iers. r:011hniwd 
VFO buffer amphfier, V-92 
video buffer. III-712., V-0:'! 
voltage follower, VI-127 
\\ideband buffer, 1-127, VT-12fl 

buffered breakout box, IT-120 
bug detector, III-365, V-lGO 
bug tracer, 111-358 
bull horn, 11-453, IV-31 
burglar alanns (_see alarms; 

arumciators; sirens) 
bursl generators (see also function 

generators; sound generators; 
waveform generators), II-80-90, 
llI-72-74 

m1111.i-, square waveform, II-88 
rf, portable, III-73 
single timer IC square wave, II-8D 
single tone_ 11-87 
strobe tone, 11-90 
tonc.11-!JO, 111-74 

bur~l power control, III-362 
bus inLcrfacc, eight bit µP, II-11·1 
!Sutler oscillator. VI-452 

<1.pcriotlic. l-l!J6 
COl!UllOll bast', I-!Dl 
1:ryslal, 1-182 
emitter follower, Il-ID0-191, II-191 

Hutterworth fJlter, VI-220 
fourth-order, 1-kHz, VI-222 
fourth order high-pass, I-280, V 170 
fourth order low-pass, V-180 
order low-pass, V-181 

buzzt•rs (see mmuciators) 

c 
cable 

bootstrapping, l-:'l4 
coax cable driver, Vl-201 
driver, VI-678 
tenninator, positive feedb;tck, VJ-388 
test circuit. lll-fi:'l0, v.299 
tester, audio/vkleo r:able, Vl-144 
tracers, VI-GG9 
twisted-pair video driver/receiver 

circuit, V1-flR2 
two-input video MllX cable driver, 

VI-197 
video cahle driver, VJ-~OU 

calibrated circrnt, IJVM aulo, 1-714 
calibrators 

analog cirr:11its, Vt-:356 
crystal, 100 kH:1,, 1-185 
electrolytw·capadtor reforrning, IV-

27fi 
ESH measurer, 1V-27U 
osr:illosco1Je, ll-4!J!J, UI-436 
portable, 1-644 
square wave, 5-V, 1-423 
standard for calibration. I-406 
radi11 r:<illbrator, V-2!38 
tester, IV-265 
wavP sh<tJJing, high-slew rates, IV­

fi~O 
cameras (sec photography-related 

circuits; tekvision and video) 
canary sumtd sirnL!lalor. V-557 
nrnceJler. ceHtral image, III-358 
1·a1xwitaHce Luffcrs 

low-i1tput, lll-4D8 
st;ibilized low-input. III-502 

C<lJJ<idtancc controller, digital. \-l:J0 
l'<tJJadtance meters, I-400, II-01-91, 

Ill-76-77, Vl-340 
1VD, :J5 digit, III-7G 
cupadlance-to-voltage, 11-02 
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digiL.al, 11-!)4 
capacilartcc• multiplier, I-4JG. II-200, 

V-205. V-347 
l'apadl<mcc Lester, one-IC design, V­

:JU6, VJ-058 
c;i.pcwitunce-Lo-pulse width 

(_'U!lverter, ll-126 
c;-111a!:i\.<rn(:e-lo-vultagc met.er. 11-92 
ca1.1<icitur disd1argc 

higt1-volt.agic generator, IIl-485 
ig11itiuu syskm, 11-103 

CCi.J-iar:iturs 
hysteresis compensation_ V-3G3 
J.m_1granunable, Vl-'.362 

cap<icity tcsll'r, ball.er;,.', III-66 
C<ll' port, automatic light controller 

for, u-:Jo8 
l'<H'S (see automotive circuits) 
C<u'rier-currenl circuits (_see also 

radiu/rf circuits), III-78-82, IV-91-
9:]. V-!:14-!:16 

AM rei:eivl'r, 111-81 
a1Hlio tr<111s1uitlcr, 1II-7D 
h<lhy alert r·ccdvicr/trar1smiUer, V-

0;'1. v 96 
rl<lta receiver. 1\1-!:l'.J 
d'1.t'1 transmitter, JV !.!2 
FM receh1er_ lll-8U 
interr:orn, 1-146 
power line modem, 111-82 
receivers, 1-141, 1-143 

TC, l-146 
si~1gle tr;11tsistor, 1-145 

rebiy, l 57-5. IV-461 
remote control, 1-146 
transrnittt•rs, 1-144 

IC.1-145 
011/off ~UU kHz line. I-142 

casc;idcd amplifier, 111-13 
c·assetle bias uscillalor, 11-426 
cassl'ltc i1tterfaec, telephone, III-618 
centigrade UwnnometeL I-655, Il-

648, 11-662 
cicnlrul iruagc cunceller, III-358 
cilargl' pool power supply, llI-469 
d1a.rge pmnps 

JJosiliVl' input./negative output, 1-
418, 111-:JOO 

ricgulatccl for fixed power supply, 
1V-'.l!J6 

chargers (see battery-relat.ed drcnit.s, 
chargers) 

chase circuit. I-326, 111-197 
Chcbyshev filters (sp,e also fi]tp,r 

circuits) 
bm1dpass, fourth-order, Jll-191 
fifth order multiple feedback low 

pass, II-219 
high-pass, fourth-order, 111-191 

chime circuit, low-cost. JT.:r:; 
chopper circuits 

amph.tieL II-7, 111-12, l-'.'lf"iO 
de Output, V-'.319 
.JFET, V-3G2 

checkers (see meas11rement!test 
circlllts) 

chroma demodulator with fl.GR 
matrix, IJI-710 

chug-chu,q sound genPrator, 111-576 
circrnt breakers (see o!Bu pruleclioll 

circuits) 
12 ns, 11-07 
ac. Ill-Gl2 
high-~peerl electror1ic, 11-!:lfi 
trip circ11it. IV·42'.\ 

circ11it protedim1 (see protection 
cirruit.s) 

clamp m1-currenl probe 
cnn1pe11salur, 11-501 

darn JI li111iU1~ <nnplifiers, active, III­
lfi 

clarnprng circuits 
viden sigrw.I, 111-726 
viden s1m1rning amplifier mid. 111-

710 
Clapp oscillator, VI-458 
class-D power amplifier, 111-453 
clippers, 11-894, JV-648 

m1dio-powered 11uise, ll-:JU6 
m1dio-dipper/li11tiler, l\i-355 
noise c:l1pper, ;idjuslabk, Vl-423 
zener dPsign, fast, syuunctrical, IV-

:129 
clock cirr:uirs, 11-100-102, III-83-85. 

V-97-99. Vl-12!:!-l!Jl 
f\O Hz c·lock 1.1ulsic f(cncrutor, 11-102 
arljnst.ahle "ITL, 1-614 
binary clock, V 98-~~ 
buffer seriaf hus, V-110 
comparator, l l 56 
crystal oscillator,--rnicrupowcr, JV-

122 
digital, -with alarm, 111-84 
gas discharge display·s, 111-1~-ltuur. 

1·2G3 
low-frequency dock, VJ-l:Jl 
oscillator/dock gPnera.tor, 111-85 
phase lock, 20-:v!H~. to Nu13us, lll-

10G 
run-rlo\Vll dock ror g,11ncs, JV-205 
sensor touch switch/cloc.k. IV-5!H 
set t.imP \Vindov..s withi11 dock, Vl-

!80 
si11glf'. op amp, 111-85 
source, c:lock source, 1-72!) 
stepper rnntors, V-57'.J 
three-phase from rekrcnce, lI-101 
T'T'J,, widP- freqUl'llCY, iii-85 
7.80 r:mnputer, 11-121 

clock generators 
oscillator, 1-615 
precision, 1-HJ:J 
pulse generator, 00 Hz, U-102 

clock radin, 1-542, 1-543 
Ctv!OS r:irntits 

!ifi."i a.stable true rnilAo-rail square 
wave f(l'lll'rntor, ll-5!)6 

9 bit.111-167 
coupler, oplical. 111-414 
crystal oscillator, III-134 
d~t<i acquisition system, 11-117 
diuuncr_ V-270 
!1asher, 111-l!JG 
i1tvcrlcr, linear amplifier from. II-11 
line receiver V-497 
mixer, I-57 ' 
mullhibrators, V-385 
optical coupler, llI-111 
oscillator. I-187, 1-Glfi, 1-109, IIT-

42!.l, III-430, V-420 
piezoelectric driver_ V-,i10 
progrmmnable precision timer, IIT-

052 
short-pulse generator, IIl-fi28 
touch s\\itch. I-137 
universal logic probe, III-499 
variable-frequency O."icillator 

(VFO), V-,118 
couxial cable 

drivers, coaxial cahlP, T-2fifi, l-.56U 
five-transistor p11lse booster, 11-l!Jl 
test circuit. V-299 

Cockcroft.-\V'1.lton casc<ided vullage 
doubler, n·'-fi:lfi 



code-practice oscillators_ 1-15, I-20, I-
22. Il-428-43L IV-373, IV-375, IV-
37G, V-100-103, \1-404-400 

keyer, "bug" type, V-102 
Morse code practice, V-103 
optoisolator design, V-101 
QRP sidetone generator, V-102 
single-transistor design. V-103 
VFO design, V-103 

coil drivers, current-limiting, III-173 
coin flipper circuit, Ill-244 
coin toss game, Vl-250 
color amplifier_ video, III-724 
color-bar generator, IV-614 
color organ, II-583, II-584, V-104-105, 

Vl-103 
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-to-20 MHz, IV-123 
frequency checker, IV-30 l 
hannonic, I-189-190 
two-frequency, IV-127 

comb filter, Vl-218 
combination locks, electronic, II-196 

three-dial, II-195 
conunutator, four-channel, II-364 
companders (see 

compressor/expander circuits) 
comparators, I-1G7, II-103-112, III-86-

90 
demonstration circuit, II-109 
diode feedback, I-lGO 
display and, 11-lOG 
double-ended limit. II-lOG. I-lGfi 
dual limit, I-lGl 
fmJr-channel, IIT-90 
frequency, II-109, II-110, VT-2G:1 
freqnency-detect.ing, TII-88 
high-impedance, T-1G7 
high input impedance window 

comparator, Tl-108 
high-low ·level i-·omparator wirh one 

op amp, 11-108 
llJ'Steresis, I-1 f'i7 

inverting, 1-1 fi4 
noninverting, 1-1 ri:'I 

inverting, l- lfl4 
jitter suppression, V-!342 
latch aml, 111-88 
LED frequency, 11-110 
lliuit, 1-1,56, 11-104 
low-power, less Utarl 10 µV 

hysteresis, 11-104 
microvoll 

dual limil, lll-8U 
hysteresis. 111-88 

rnonostable usinp;, 11-268 
opposite polarily inpul voltage, 1-

155 
oscillator, tunable signal, I-69 
power supply ovcrvolt..a.gc, glilches 

detection vdth, II-107 
precision 

balar1ccd input/variable offscl, 
111-89 

photodiode, I-360, 1-384 
time out. 1-153 
TTL-compatible SchmitL trigger, II-

111 
three-input and gate, op amp 

desip,n, IV-363 
variable hysteresis. 1-149 
voltage comparator, IV-650 
voltage monitor and, II-104 
\'vindow, I-152, I-154~11-106. Ill-87, 

III-DO, IIJ-776-781. IV-656-668, 
Vl-181 

compass 
digital design, !V-147 
Hall-effccL. 111-268 
talldng Hall-effect t:ornpass, V-221 

compensator, clamp-on-curn;nt 
probe, 11-501 

cornposile umplificr, 11-8, Ill- l!J 
cornpositl'-vidco signul Lext adder, 

III-716 
compressor/expander circuils, Ill-91-

95, IV-94-97 
amplifier/compressor, low­

distorlion, IV-24 
audio, II-44, V-57 
audio compressor/audio-band 

splitter, IV-05 
clock circuit, 1-156 
guitar, sound-effect circuil, IV-519 
hi-fi, II-12, 11-13 

de-emphasis, III-95 
pre-emphasis, III-83 

low-voltage, llI-!J2 
protector circuit, IV-351 
speech, II-2 
universul design, IV-86-97 
variable slope, III-84 

computalann, I-2 
computer circuits (see also 

interlaces), 11-113-122, III-06-
108, V-106-110. \1-132-141 

ADC. eight-channel, for PC clones. 
V-29-30 

analog signal attenuator, III-101 
analog-to-digital converter for PC, 

Vl-60 
alarm, I-2 
ASCII triplex LCD, 80,18/IM80C48. 

11-116 
bitgrn.bber, TV-10:-i 
b11ffererl breakout box, 11-120 
buffer serial-bus for data/dock 

lines. V-110 
bus interface, 8-bit µP, 11-11,1 
dock phase lock. 20-MHz-to­

NnBns. ITT- I OG 
CM08 dat.a acquisition system, II-

117 
l"'.ontrast. anrl backlight control, 

high-efficiency, VT-191 
CPU interfal"'.e, one-sl1ot., TV-2;19 
dat-a acquisition circuit, VT-.178 
lhit<t separator for 11op11y disks, 11-

122 
deg_litcher, lV-109 
display, eig_ht-di,l(it, 111-106 
dual 805ls execute irt lock-st.eJJ 

circuit, lV-99 
DVMadapter fur PC, V-!JlO 
EEPROM progrmuminfl doubler 

circuit, Vl-138 
EEPROM pulse g_eneralor, 5\1-

powcred, 111-99 
cighL-cha.rmcl mux/demux system, 

11-115 
eight-dig.it microprocessor display, 

111-106 
error checker, nmster/slave device, 

VI-388 
flash memory progrmnming supply, 

+12 volt, Vl-l:J8 
flip-flop inverter, spare, 111-lO:J 
high-speed dala acquisition system, 

-II-118 
interface, 680x, 650x, 8080 families, 

III-88 

irtterval linter, prog.rmmn<-1ble, 11-
678 

keyboard matrix interface, lV-240 
laptop computer power SUJJply, V-

403 
LCD, CCfL supply wit.Ii variable 

contrast, Vl-510 
line protectors, :3 µ.\' 1/0, IV-101 
logic-level translators, IV-242 
logic line monitor, Ill· 108 
lo1t,1S delay lirre_ logic signals, 111-107 
l!ll'mory/protector power supply 

monitor, lV-425 
memory Sil.Vill,\S JJOwer Sllj_iply, Tf-480 
i1ticroco1nputer -tli-triac interface, 

V-244 
microprocessor sdl'cted JJulse 

widUt control, 11-110 
modem protector circuit, V-4 79 
modem/fax protector for t\vo 

computers, V-482 
multiple irtputs detector, 111-102 
one-of-eight chmmd lransmissio11 

system, 111-100 
oscilloscope digital levels, lV-108 
password protection circuit, V-109, 

Vl-l:J5 
power line modem fur computer 

control, Vl-474 
power saver for moniLors, Vl-l!J9 
power supply for notebook 

computer, triple-output, Vl-512 
power supply watchdog, 11-494 
pulse -..vidLlt control, 11-116 
printer error alarm, lV-106 
printer port, Vl-134-135 
printer sentry, V-107-108 
reset protection, childproof, IV-107 
ROB blue box, III-99 
RS-232, computer-powered, VI-138-

139 
RS-232 dataselector, automatic, III-

97 
RS-232C line-driven CMOS circuits, 

IV-104 
RS-232-to-CMOS line receiver, 111-

102 
RS-232C LED circuit, III-103 
RS-422 to RS-232 converter, VI-l33 
short-circuit sensor, remote data 

lines. IV-102 
signal at.tPnnator, analog, 111-101 
sleep-mode sound-operated 

drc11its, V-f')47 
socket rlebugger, coprocessor, 111-

104 
speech synthesizer for. TII-722 
stalled output detector, TV- I 09 
supervisory cirr·uit, VT-1 ::;o 
switch rlebouncer, TV- lOil 

auto-repeating, rv.100 
tele1.1rinter loop supply, VI-497 
triac array driver, 11-410 
voltage regulator for new 

n1ir.roprnressorn, Vl-ilOO 
Vpp generator for EPR.OMs, 11-114 
wireless HTS keyer with dat.a, Vl-

1;35 
XOHgates, lV-107 

u1.1/down L:ounter 111-105 
Z80 bus monitur/debugger, TV l 0;3 
Z80 cluck, 11-121 

cont;id switd1, l-1:36 
continuity testers, 1-550, 1-5,51, II 

5;3;3, 11-535, lll-!J45, lll-538-540, 
1\/-287, lV-289.1\1-296, Vl-142-
145 

745 



buffer amplifiers, conUnued 
adjustable contirn1ity tester, Vl-144 
audible, 11-G36, V-:'!17, Vl-145 
audioMdeo cahle tester, Vl-144 
buzz box, I-GGl 
cable tester, III-G.19 
latching design, IV-29.'i 
low-resistance circuits, V-:'!19 
ohrmneter, linear, III-G40 
PCB, II-342, II-G3G 
ratiometric, I-GGO 
RC decade box, V-294-295 
resistance-ratio detw:tor, 11-:342 
short-circuit heeper, VT-l4:J 
single chip checker, TJ.5;34 
visual, V-293 

contrast meters, 11-44 7 
automatic, I-472 
brightness controls, 1-250, 1~;377, III-

308 
control circuits (see 11Ltid and 

moistnre; light-controlled 
circuits; motor control eircuils; 
speed r:ontrollers; teiuperalurl'­
related circuits; tone controls) 

controller circuit, TV-142 
conversion and converters, l-50:J, ll-

123-182, TIT-109-122, IV-110-12.IJ, 
V-110-128, VT-146-155 

3-to-G V regulated output, III-73!.l 
1-to-18 MHz, 111-114 
4-to-20 mA current loop, IV-111 
f")V-to-isolated 5V at 20 .MA, 111-474 
GV-to-0.5A buck, 1-4-94 
9-to-fi-V conve1ter, IV-119 
12-to-9 V, 7.5, or 6 V, I-508 
12-to-16 V, 111-747 
28-to-5 Vdc converter, V-127 
50f- V feed forward switch mode, I-

495 
50+ V push-puil switched mode, I-

494 
100 Miiz, 11-l:JO 
100 V-to-10.26 A switch mode, I-

501 
225-W 15-Voutput converter, VI-

148-14!1 
800-to-1000 MHz scanner 

converll'r, V-122 
ac-to-dc converters, I-165 

fixed power supplies, IV-395 
full-wave, IV-120 
hi/.Ot-impcdance precision 

reclifier, I-164 
arnatcur TV downconverter, 120 to 

450 MHz, VI-44-45 
anmteur TV do\.\'TlConverter, 902 to 

928 MHz, VI-40-41 
analog-to-digital (see analog-to-

digital conversion) 
ATV downconverter, V-125, V-120 
ATV rfreceiver/converter, IV-420 
BCD-to-analog, I-IGO 
BCD-to-para1lel, multiplexed, J-109 
buck/boost, III-113 
calculator-to-stopwatch, l-1G3 
capacitance-to-pulse width, II-12fi 
crystal-controlled, one-chip, V-117 
current-to-frequency, IV-113 

wide-range, I-164 
current-to-voltage, I-102, I-105, V-

127, VI-154, \1-1G5 
grounded bias and sensor, TI-120 
photodiode, II-128 

de automobile power adapter, V-70 
de-to-de, IV-118, V-119, V-128, Vl-

164-Hi7 

746 

1-to-5 V. IV-119 
3-to-5 V battery, IV-119 
3-to-25 V, III-744, IV-118 
bipolar, no inductor, II-112 
fixed 3- to 15-V supply, IV-400 
isolated +15V, III-llG 
push-pull, 400 V/60 W, I-210 
regulating, I-210, I-211, II-12G, 

III-121 
stcp-up/step-do\.\'Tl, III-118 

dc/ac inverter, V-G69 
de/de converter, V-GG9 
differential voltage-to-curnmt 

converter, VI-153 
digital-to-analog (.~ee digital-to­

analog conversion) 
direct-conversion 7-MHz receiver, 

VI-153 
driven flyback converter, VT-150 
fixed power supply, ITT-470 
flyback, I-211 

self oscillating, 1-170, II-128, 
III-748 

voltage, high-efficiency, TH- 7 44 
frequency, I-1G9, V-12:1 
frequency-to-voltage (.wm 

frequency-to-voltage conversion) 
HF receive converter, VT-147 
high-to-low-impedanre, 1-41 
intermittent converter, power 

saver, IV-112 
IR-pulse-to-anrlio convert.er, V-264 
light intensity-to-freq11ency, 1-167 
line-voltagff-to-m u lti meter adapter, 

V-312 
logarithmic 

fast-action, 1-169 
temperat.1ll'e-co1npensated, V-127 

low-frequency, 111-111, Vl-163 
ohms-to-volts, 1-168 
oscillosrope, l-471 
011tpnt-to-current converlcr, Vl-165 
NTSC-to-Tl.GB converter, Vl-677 
perinrl-to·volt-age, JV-115 
photorliode log convcrlcr/ 

transmitter, Vl-:312 
pico-ampere, 70 V with gain, 1-170 
PIN photodiode-to-frequency, III-

120 
polar-to-recta.rl,'lular convcrler/ 

pattern generator, V-288 
polarity, [-166 
positive-to-negative, 111-112, III-113 
power supplies, inductorlcss, V-456 
pulse hei,l(hl-to-width, III-lHl 
pulse train-to-sinusoid, IIl-122 
pulse width-lo-voltage, 111-117 
radio beacon converter, IV-495 
r·ect<l.lt,!Sle-to-lriangle waveform, IV-

116-117 
regulal-cd 15-V" 1 6-V driven, III-74G 
resistance-lo-vo~tage, I-161-162 
rr converters, IV-4!J4-601 

ATV receiver/converter, 420 MHz, 
low-noise, IV-4!J6, IV-497 

radio beacon converter, IV-405 
receiver frequency-converter 

stage, IV-4!)9 
SW converter for Mi car radio, 

IV-500 
two-meter, IV-498 
up-converter, TVRO subcarrier 

reception, IV-501 
VLF converter, IV-497 
WWV-to-SW converter. IV-499 
receiving converter, 220 MHz, 

JV-500 

IKTl3-composite video signals, III-
714 

RMS-to-de, I-167, Il-120 
50-MHz thermal, III-117 

llGB-to-NTSC, IV-611 
sawtooth wave converter, IV-114 
seamier converter, V-800-to-1000 

MHz, V-122 
SCR converter, Vl-161 
shortwave, III-114, V-118 
simple LF, 1-546 
sine-wave converter, VI-150 
sine-to-square wave, I-170, IV-120, 

V-124, V-125, V-569, V-570 
square-to-sine wave, III-118 
square-lo-triangle wave, TIL, II-123 
step-down converter, 5-V 5-A, VI-

151 
syne-lo-async, Vl-152 
temperature-to-digital, V-123, VI-

646 
temperature-to-frequency, 1-168, V-

121, VI-630 
temperalure-to-time, III-632-633 
transverter, V-2-to-G meter, V-124 
triwigle-to-sine wave, II-127 
TTL-lo-MOS logic, II-125, 1-170 
two-wire to four-wire audio, II-14 
unipolar-to-dual voltage supplv, III-

743 
video converters 

aid and d/a, IV-610-Gll 
RGB-to-NTSC, IV-611 

VLF converters, I-547, V-121 
rf converter, IV-497 

voltage (see voltage convert,ers) 
voltage multipliers, V-008-fifi9 
W\VV converter, V-119, VT-147 
WWV-to-SW rf r:onverter, IV-19;3 

cool-down circuit, V-3fi4, V-357 
coprocessor socket dehugger, Hl-104 
cotmtdown timer, II-080 
cotmters (8eA a,lwJ divirlers), H-133-

139, 111-123-130, V-129-133 
analog circuit, II-137 
attendance, II-1:18 
binary, II-135 
divide-by-N 

1+ GHz, IV-15fi 
1.5+ divide-hy-n, IV-156 
CMOS programmable, l-257 
7490-divided-hy-n, IV-154 

chvide-hy-odrl number, IV-15:3 
event counter, Vl-369 
freqnenry rounters, Vl-360 

2 MHz, V-1:30-131 
JO MHz, V-132-133 
preamp, V-24 

frequency dividers, !-258, 11-251, 
IT-2fi4, !11-213-218, lll-340, 
TIT-7118 

1.2 Cl-Hz, [/1-128 
10-MHz, HI-126 
dock inpl1t, JV-I.51 
decade, J-259 
divide-hy-1.5, III-216 
low-rost, TII-124 
low-frequency, 11-253 
preamp, 111-128 
progranunable, JV-152-163 
stairease generator and, I-730 
tachometer and, I-:310 

fringe counter, Vl-:JOO 
Geiger, 1-536-5:37, V-217-219 
microfarad cow1tcr, IV-276 
minimwn/ma.xi:murn selector, four-

input, V "3:J2 



ndd- nurnber divider and, lJ l-217 
prearnplifier, oscilloscope, 111-438 
precision frequency; 1-25:3 
programmable, low-power wide-

range, 111-126 
ring cnuntern 

20 kHz, 11-1:1~ 
inr:andesr:ent. lamp, f-,qo1 
lnw-r:ost., f-,qoJ 
low-power pul.~e cirf'.uit, IV- 4:37 
SGR, 111-l!=Wi 
variable timing, 11-134 

time base, function genera.tors, l 
H7., TV-201 

universal 
10-MHz, 1-255, ll-1:39 
40-Mllz, 111-127 

up/down cow1ters 
8-di,!.lit, ll-1:34 
l'Xlrl'ml' count freezer, lll-12.5 
XOHgate, 111-105 

couIJler circuits 
linear eouIJlcrs 

ac a.italog, 11-412 
analog, 11-4 J;J 
de, 11-411 
optocoupler, inslntmentalion, 11-
417 

optical couplers/oplocouplcr:;, V-
407 

CMOS design, III-414 
interface circuits, V-406-407 
linear, insLnuncntaliun, II-417 
stable, 11-409 
TTL design, Ill-416 

photon, 11-412 
RF line sampler/coupler, VI-30 
transmitter oscilloscope for CB 

signals, I-473 
courtesy lights (see automotive 

circuits) 
craps game, VI-245 
CRO doubler, III-439 
cross fader, II-312 
cross-hatch generator, color TV, III-

724 
crossover networks, II-35 

5V, I-518 
ac/dc lines, electronic, I-515 
active, I-172 
asymmetrical third order 

Butterworth, I-173 
electronic circuit for, II-3G 

crowbars, I-51G 
electric, 111-GlO 
electronic, II-99 
SCR, 11-480 
voltage regulator, variable, wit-h 

crowbar limiting, VI-Gl5 
crystal osdllators (see aJsn 

oscillators), I-180, I-18:1-18fi, l-
19G, I-198, 11-140-lfil, 111-1:11-
140, IV-121-128, V-1:14-140, 
Vl-lGG-100 

l-to-20 MHz, ITL design, fV-127 
l-to-4 MHz, CMOS design. IV-125 
10 MHz, 11-141 
10-t.o-lGO kHz, IV-125 
10-to-80 MHz, IV-125 
50-to-150 MHz, JV-120 
90MHz,l-179 
lGO-to-:30,000 kHz, JV-12fi 
:1:10 MHz, JV-12fi 
activity test.er, V-1:18 
amplifier, tuned, VJ-il7 
apPriodic, parallel·mode, I 190 
hasir. rlesign, v .1;35 

bridge, r:rystaJ-co11trolled, JV-127 
Butler oscillator, 1-182 
calibrator, IOU kllz, 1-185. IV-124 
cerarnic, JO Milz, varactor tuued. ll-

141 
c·l1_wk. micropower design, IV-122 
CMOS crystal oscillators. I 187, fll-

1:14 
l-to-4 MHz, IV-125 

Colpitts crystal oscillators. I- 194, I 
;172, ll 147, VI- 160 
l·to-20MHz, IV-12:3 
!"requency ct1ecker, JV-:301 
ilan11onic, 1-18!:-J-l!:-JO 
two-freque1tcy, lV-127 

crystal-controlled oscillat1x as, 11-
147 

crystal-stabilized IC limcr for 
subharmonic frequencic:;, 11-1.51 

crystal tester, 1-178, 1-186, ll-151 
de-switched, Vl-15!:-J 
doubler and, 1-184 
easy :;tarl-up, 111-102 
FET, 1 Mllz, ll-144 
FET quarlz cryslal oscillator, Vl-

157 
FET VXC\ Vl-1.57 
FM capable, Vl-1.58 
frequency adjustable, Vl-159 
frequency doubler, Vl-160 
fw1dwncntal-frcqucncy, IIJ-l!J2 
Harl.Icy oscillator, V-140 
hex-buffer, V-136 
high-frequency, 1-175. 11-148 
high-frequency siMal p;enerator as, 

II-150 - -
IC-compatible, II-145 
impedance checker, V-136 
LO for SSE transmitter controlled 

by, II-142 
low-frequency, I-184, II-146, V-135 

10 kHz to 150 kHz, II-146 
low-noise, II-145 
marker generator, 111-138 
mercury cell crystal-controlled 

oscillator as, II-149 
OF-1 HI oscillator, international, I-

197 
OF-1 LO oscillator, ll1t.emat10nal, I-

189 
overtone oscillators, l-176, 1-177, 1-

180, 1-183, I-186, 11-146, III-140 
50 MHz to 100 MHz, I-181 
100 MHz, IV-124 
crystal, 1-170, I-180, 11-140 
crystal sv.-itching, 1-18~ 
fifth-overt.one, 1-182 
third-overtone oscillator, TV-12:1 

Pierce oscillator, V-140 
1-l\IHz, Tll-1:14 
r:rystal, l-19fl, TT-144 
harmonic, 1-199, TT-192 
JFET, J-198 
low-freqnenf'.y, llJ-1:1:1 

quartz, two-gate, 111-1:10 
radio detector, VJ-182 
reflection oscillator, f'.rystal-

cont.rolled, Tll-l:'lfi 
Schmitt trigger, 1-181 
signal srnirf'.R controlled by, TT-14:1 
sine-wavP osdllator, J. 198 
st.ahle low-frequency, 1-198 
standard, l MHz, 1-197 
t.PmpPrature-compensated, 1-187, 

11-142, TTJ.J~17 
test circuit, V-1 :39 
thin\-uvertone, 1-186, 1V-I2:J 

t.iml' base, 111-I3:J, IV-128, V 1J7, V-
1:38 

TTL dcsi,1-:n, 1-17\:l, lV-127 
TTL-compatible, 1-1\:!7 
transisturized, 1-188 
tLtbe-tyIJe, 1-1!:-!2 
U.J'l' 100-kl!z calibrati011 osdlhl.tor. 

Vl-157 
VHF crystal oscillator, 111-138-140 
voltage-controlled (VCO), 111-135, 

IV--124 
wide-rauge, V-1:39 

crystal radio receiver, Vl-.549, Vl-.557 
r:ryst;il switchi1~, uverlone oscillator 

with, 1-18!3 
currenl a.nalyzcr, aulo battery, 1-104 
currcul buo:;tcr, 1-30, 1-35 
currenl cullcclor head runplifier, ll-

11, 11-2\:l.5 
currenl feedback amp, 100 mA al 100 

MHz, V-25 
eurrcnt-limitcr, V-146 

fuldback currenl, Vl-477 
ir1rush currcnl, V-358 
regulator, Vl-478 

current. loop:; 
4-Lo-20-ntA convcrlcr, lV-111 
euntrolkr, SCR design, IV-387 

curr('nlmclcrs and monilors, 1-203, 
11-152-157, 111-255, III-3a8, IV-
284, V-144-146, VI-25!J, \·1-'.355 

alarm and current monitor, III~338 
ac current indicator, IV-2!)0 
current sensing in supplv rails, II-

153 
electrometer amplifier \Vith 

overload protection, II-155 
Hall-effect sensors. III-255, IV-284 
high-gain current sensor, IV-291 
line-current monitor, III-341 
picoammeter, 1-202, ll-154, II-157. 

III-338 
guarded input, II-156 

range ammeter, six-decade, ll-1G3, 
II-156 

current probe, VI-521 
current readout, rf, I-22 
current regulators, op amp, \.1-430, 

VI-489 
current sensing, supply rails, Il-1G8 
current sink, I-200 

1 mA for fixed power supplies, IV-
402 

voltage-r:ontrolled, IV-029 
current sources, l-20fi, f-(197, V-141-

14:1, VJ-lfil-10:1, Vl-812, Vl-:'l:'!G 
O-to-200-nA, IV-:127 
hilateraL J-fi94-09.'1, Tll-409, V-14."l 
hipolar sources 

invPrting, T-097 
n-0nrnvRrtlng, 1-695 

constant, l-097, 111-472 
fixe<l power snpplies 

hontst.rappPd amp, JV-400 
differential-input., fast-acting, 

JV-405 
low-current smirr.e, IV-'.199 

generator, Vl-1 fi2 
limitRr, V-146 
low-resistance measurements, v. 

142 
multiple fixed current source, Vl-

10:1 
negative. V-143 
offset-adjusting, V 145 
JJOsitive, V-142 
preci:;ion, 1-205, 1-206 

747 



current sources, continved 
regulator, variable power supply, 

111-190 
variable power supplies, voltage­

programmable, IV-420 
voltage-controlled, III-4G8, VI-1G2, 

VI-1G3 
current-limiting regulator, V-458 
current-shunt amplifiers, III-21 
current-to-frequency converter, IV-

113 
wide range, I-1G4 

current-to-voltage amplifier, high­
speed, I-35 

current-to-voltage converter, I-162, I-
105, V-127, VI-154, VI-lGG 

grmmded bias and sensor in, Il-12G 
photodiode, Il-128 

curve tracer, V-300 
diodes, fV-271 
FET, I-397 

CV.' -relatP.d circuits 
audio filter, Vl-29, Vl-105 
CW/SSB receivP.r, 80- and 40-meter, 

V-199 
filter, razor sharp, 11-219 
identifier, VI-24, VI-408 
keying circuits, IV-211 
offset indicator, IV-218 
SSE/CW product detector, lV-139 
transceiver, fl W, 80-met.er, IV-002 
transmitters 

1-\V, 1II-fi78 
fi-V.' 40-M, Vl-fifi4 
20-M low-power, V-fi49 
40-M, TII-fi84, V-fi48 
902-MHz, TTT-fi86 
HF low· power·, 1\/-601 
keying circuit, Vl-22-23 
one-watt, VJ-27 
QHP, 111-69 
ultr<ismtic tr<Htsceiver, VJ-669 

cyclic AIU cu1tverter, 11-:JO 

D 
dark-ar:tivated (see ligl1t-«m1trolled 

circuits) 
darkroom equipment (see 

photography-related circuits) 
llarlingtu1t <impliiier, JJush-pull, V-22 
Darlington reguJ;i.tur, variable puwer 

supplies, IV-4::!1 
llarlin,l\toll tnmsistur usdllutur, Vl-

455 
dat.u-mu1tipulutiu11 circuits, IV-129-

1:3:3 
acquisition circuits, IV-131, Vl-378 

CMOS syslcm, 11-117 
four-chru:mcl, I-421 
high"speed system. 11-118 

analog-signal transmission isolator, 
IV-133 

link, IR type, I-341 
prescalcr, low-frequency, IV-132 
read-type circuit, 5 .MHz, phase-

encoded, II-365 
receiver, carrier-current circuit 

design, IV-93 
receiver/message demuxer, three-

"''ire, IV-130 
selector, RS-232, III-97 
separator, floppy disk, II-122 
transmission circuits, IV-82 

de adapter/transceiver, hand-held, 
III-461 
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de generators, high-voltage, III-481 
de motors (see also motor control 

circuits) 
direction control, I-452 
driver controls 

fiberoptic control, II-206 
fixed speed, III-387 
servo, bipolar, II-385 
reversible, II-381, 111-388 

speed control, 1-452, I-454, III-377, 
IIl-380, III-388 

de restorer, video, 111-723 
de servo drive, bipolar control input, 

II-385 
de static switch, 11-367 
dc-to-ac inverter, V-247, V-669 
de-to-de conversion, IV-118, V-66!), 

\.1-164-167 
1-to-5 V, IV-119 
3-to-5 Vbattery, IV-119 
3-to-25 V, III-744, IV-118 
-3.3- and 5-Voutputs, V-128 
3 A, no heatsmk, V-119 
bipolar, no inductor, II-132 
fixed 3- to 15-V supply, IV-400 
isolated, Vl-1G5 
isolated +15V, III-116 
negative step-up converter, VI-166 
push-pull, 400 V/60 Vv', I-210 
regulating, I-210, I-211, 11-125, III-

121 
stP.p-up/stP.p-down, III-118 
nltra low-power for personal 

communications, Vl-lGG 
de-to-de inverter, \.1-285 
de-to-de SMP8 variable power 

supply, 11-480 
dehonncers, TII-fi92, TV-Hlfi. V-Cllfl, 

VT-:1R7, VI-fiJ.q, VT-fil4 
auto-repeat. JV-lOfi 
crnnputE'r applications, JV- IO:i, lV-

106, TV-108 
tlip·t1op, lV-108 

debugger, coprocpssor sockets, lll-
104 

1-IP.cihel level detector, anrlio, with 
meter driver, TTT-154 

decoders, 11-162, TTT-141-14.'1, Vl-lfiR-
171 

10.8 MHz FSK, 1-214 
24-verceut bandwidth tone, 1-215 
L\CD decoder/driver, multiJJIPxed, 

Vl-189 
dirediun dekctor, 111-144 
DTMF decoder, Vl-169 
dual-lone, 1-215 
encoder mid, 111-144 
FM stereo decoder, Vl-170 
frequency division multiplex stereo, 

II-168 
PAIJNTSC, v.ith RGB input, 111-717 
radio control receiver, 1-574 
SCA. 1-214, III-166, III-170 
second-audio program adapter, 111-

142 
sound-activated, 111-145 
stereo TV, II-167 
time division multiplex stereo, II-

168 
tone alert, I-213 
tone dial, I-630, I-631 
tone decoders, I-231, IIl-143, VI-170 

24% bandwidth, 1-215 
dual time constant. II-166 
relay output, I-213 
tone-dial decoder, I-630, 1-631 

\'ideo, NTSC-to-RGB, JV-613 
video line decoders, VI-171 
weather-alert detector/decoder, IV-

140 
deglitcher circuit, IV-lOU, V-336-337 
delay circuits/ delay units, IIl-146-

148, V-147-148, Vl-172-173 
adjustable, III-148 
analog delay line, echo und reverb 

effects, IV-21 
door chimes, 1-218 
echo and revcrb effects, m1alog 

delay line, IV-21 
exit delay for burglar alunns, V-10 
headlights, I-107, Il-5U 
leadi~-edge, III-147 
long duration time, 1-217, 1-220 
power-on delay;V-148 
precision solid state, I-664 
pulse, dual-edge trigger, III-147 
pulse generator, II-50U 
relay, ultra-precise long time, II-211 
timed delay, I-668, II-220 
time-delay generator, Vl-173 
constant-current charging, II-668 
"'indshield "'iper delay, 1-97, II-55 

demodulators, II-158-160. III-149-150 
5V FM, I-233 
12V FM, I-233 
565 SCA, III-150 
AM demodulator, II-160 
chroma, with RGB matrix, III-716 
FM demodulator, I-544, II-161, V-

151, V-155 
narrow-band, carrier detect, 

ll-159 
linear variable differential 

transformP.r rlriver, I-403 
LVDT demorlnlators, 11-337, Ill-323-

,q21 
stereo, Tl-lfi9 
telemetry, T-229 

demonstration r.omparator circuit, 11-
109 

demultiplexers (see nlso 
mnltiplexf'rs), lII-394 

difforent.ial, T-42f"i 
eight-channel, 1-420, II-1 lf"i 

descramblers, II-lfi2 
gaterl pulse, 11-lfifl 
outband, IT-lfi4 
sine wave, Il-lfi3 

dE'rived center-channel stereo 
system, IV -2!3 

detect-and-hold eircuit, 11eak, 1-58!) 
detectors (see l1uid and moisture; 

Jight-cuntrolled circLtits; motion 
and proximity; motor control 
circuits; peak detectors; smoke 
detectors; speed controllers; 
temperature-related circuits; 
to1te co1ttruls; zeru-crossiHg) 

devialion mcler, lV-!JO:J 
dial pulse inilicalor, telephone, 111-

613 
dialers, telephoue 

pulse-dialin,I\ telephoite 111-610 
pulse/lone, sin,l\lc-dLip, 111-603 
tdephone-lirie powered repe1tory, 

I-6:33 
tone-dialing telephone, Ill-607 

dice, electronic, 1-:325, Ill-245, JV-207 
differential mnplifiers, 1-38, 111-14, V-

18, V-21, VI-185-287 
high-irnpcdancc, 1-27, I-!354 
high-input high-impcdru:1ce, II-19 



iitstnmtl'ntaLion, l-!J47, 111-28:3 
iitstnmtl'ntaLion, biomedieal, 111-282 
oscilloseopes, Vl-46!J 
progranunalJk gain, 111-507 
two op amp bridge tyµe, 11-8!3 
wide input common-mode range. 

Vl-5:3 
differential analog Sl'>'itch, 1-622 
differPntial capacitance me;i.surement 

circuit, 11-665 
differential hold, 1-.589, ll-:Jt\5 
differential multiplexers 

demulUplexer/, l-425 
wicle band, 1-428 

differential therino11teter, 11-661, 111-
638 

differential volt;ige or current alann, 
ll-3 

differentiators, J-42:J, V-:J47 
negative-edge, 1-41 Sl 
positive-edge, 1·420 

digital-capacitance meter·, 11-S\4 
digital-IC, tone probe l"or testing, ll-

GCl4 
digital-frequency meter, IT! !344 
digital-logk probe, 111-497 
digit.al audio tape (DAT), ditheri;-:in.>i 

rircuit, IV-28 
digit.al rircuits, V-1 fifi-160 

audio seledor, V- ff1R 
RCD rotary swit.ch, V-160 
r.apacitanr.ie r.ont.rol, V 159 
entiylor.k, V-lf17 
inverters, V-246 
potentiomPter control, V· 158 
resistanr.e control, V-159 

digital multimeter (TlMM), 1V-2Sll, V-
291 

digital voltmeters (IJVM), 111-4 
.3.5-digit, I· 71.3, IJl-761 
.'3.7.5-digit, 1-711 
4 .. 5-digit, I-717, 111-760 
auto-calibrate circuit, 1-714 
automatic nulfutg, 1-712 
calibrated circuit, llVM auto, l-714 
interface and temperature sensor, 

11-647 
LED readout, lV-286 

1_\igilal-lo-analog converters, l-241, 11-
179-181. lll-16!J-169, V-120 

_D-to -5V outµul, resistor 
terrninaled, 1-239 

:J-digiL. llCD, 1-23!) 
8-bil, 1-240-241 
high~spccd, 1~240 

output current to voltage, I-243 
to 12-bit, two, II-18D 

!J-bit, CMOS, III-167 
10-bit, 1-238 

4-quad, offset binary codmg, 
multiplying, I-241 

+IOV full scale bipolar; 1-242 
+IOV full scale urupolar, 1-244 
12-bit 

binary t\vo's complement, III-lGG 
DAC, \11-149 
precision, I-242 
variable step size. 11-181 

14-bit binary, 1-237 
Hl-bit binary, 1-243 
fast voltage output, 1-238 
high-speed voltage output, 1-244 
multipljing, 111-108 
or.ta] r.onverter, V-;1GO 
out.pu1. amplifier, fo11r-d1amwl, llT 

!Ofi 

video converter. IV-610-611 
digitizer, tilt meter. III-644-64G 
dimmer sVvitches, I-3G9, 11-309, IV-

247, IV-240, \1-377 
800 \\'. 11-30!) 
de lamp, II-307 
four-quadrant, IV-248-240 
halogcn lrnnps, Ill-300 
headlight. 11-57, II-63 
low-cost, I-3T3 
soft-start, 800-\\', I-376, 111-304 
tandem, II-312 
triac, 1-:375, II-310, IIl-303 

diode cmitLcr driver, pulsed infrared, 
II-292 

diode tester. I-402. II-343, III-402 
go/no-go, 1-401 
zcncr diodes, 1-406 

diode-matching circuit, IV-280 
dip meters, I-247, U-182-183 

basic grid, 1-24 7 
dual gate IOFET, 1-246 
little dipper, 11-18!3 
varicap tuned FET, 1~246 

diplcxer/mixer, IV-:J:J5 
dirccliou detectors/finders, IV-146-

14" 
COllljJaSSl'S 

d4{ital des~n, lV-147 
llall elTl'cL 111-258 
lalkinfl Hall effect, V-221 

decoder, 111-144 
dincctioHal-signals nH.miLor, auto, 

111-48 
optical direction discrirninator. V-

408 
thennally operated, IV-135 
radio-s~1tal direction finder, IV-

148-14!) 
direclion-of-rotalion circuit, III-335 
directional-signals monitor, auto, III-

48 
disco strobe light, 11-610 
discrete current booster, II-30 
discrete sequence oscillator, III-421 
discriminators 

multiple-aperture. window. III-781 
pulse amplitude, III-356 
pulse >>idth, II-227 
"Window, III-776-781 

display circuits, II-184-188, III-170-
171, V-161-167, VI-188-195 

3A digit DV11 common anode, 11-
713 

flO dB dot mode, II-2G2 
audio, LED bar peak program 

meter, ll-2G1 
bar-graph indir.ator, ar signals, 11-

187 
bar-graph level gauge, VI- HJ2 
bar graph room temperature, Vl-

011 
BCD deroder/driver, rn11ltiplexf'd, 

Vl-189 
brightness r.ontrol, 111-.11 fi 
r.asraded r.ounter/display fl.river, V 

lfi1 
rolor organ, Vl-19!'! 
rolor shifting LED display, Vl-l8Sl 
common c·athode, 40!3:3-based, V-

162 
rommrn1-anode. V·167 
rrnl111arator and. ll-Hl5 
cor1tr<•St and liackli,l\hl eonlrol, 

hi,1St1-el'J1ciency, Vl-l!:-11 
l'xclauwtion poirtL 11-254 

expanded sr.ale meter, dot or har, 
II-18G 

fluorescent tuhe, V-1()7 
gas-discharge tube, V-107 
LCD 

7-segment, V-1 G!i 
contrast temperature 

compensator, \-1-19G 
large-size, V-1G4 

LED 
7-segment, V-lGG 
audio, peak program meter, ll-2G4 
bargraph driver, Vl-19G 
Christmas lights, VI-22fi 
common-cathode, V-lfi7 
driver, II-188 
leading-zero suppressed, V-1 fifi 
two-variable, III-171 

oscilloscope. eight-channel voltage. 
III-435 

stereo level display, Vl-190 
voice level meter, VI-194 

dissolver, lamp, solid-state, Ill-304 
distribution circuits, II-35 
distribution amplifiers 

audio, I-30, II-3D, V-59 
signal, 1-30 

ditherizer, VI-377 
dividers, IV-150-156 

binary chain, I-258 
divide-by-2-or-3 circuit, IV-154 
divide-by-N 

l+ GHz, IV-155 
1.5+ divide-by-n, IV-156 
CMOS programmable, I-257 
7490-divided-by-n, IV-154 

divide-by-odd number, IV-153 
frequency dividers, I-258, 11-251, 11-

254, III-213-218, III-340, 111-7G8, 
V-343 
1.2 GHz, III-129 
10-MHz, III-12G 
clock input, IV-151 
decade, 1-259 
divide-by-1.5, Ill-2Hi 
low-cost, III-124 
low-frequency, II-2G3 
preamp, lil-128 
programmable, IV-1:J2-1G8 
staircase generator and. I-7:10 
tachometer and, 1-810 

mathematkal, one trim, JJl-120 
multiplier/divider, one-qnadrant, 

VJ-118 
multiplier/divider, variable analog, 

VJ-122 
odd-number counter and, 111-21-7 
pulse. non-integer 11rugrauunalill'. 

Il-flll, 111-226 
Dolby noise reduction circuits, lll­

;399, Vl-421 
decode mode, lJJ-401 
encode mode, IJl-400 

doorbells/chimes (see anHuciators) 
door-open alarm, 11-284, 111-40, lll-

2Fi6 
door opener, lll-:366 
dour minder security circuit. V-5 
dot-ex1Ja!ldl'd scale meter, 11-186 
doulile-sidcbm1d suppresscd-eanicr 

modulator, ll1-:J77 
rL 11-:Jt\ti 

doublers 
0 lo I MHz, 11-252 
150 lo :JOU MHz, I-314 
audio-frequency doubler. IV-16-l'i 
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doublers, continued 
broadband frequency, 1-313 
CRO, oscilloscope, 111-430 
cryslul oscillator, I-184 
EEPROM prograrruning doubler 

drcuil, VI-138 
frequency, I-313, III-215, \1-369, \1-

160 
broadbm1d, 1-313 
digiL.al, lll-216 
GASFET design, IV-324 
single-chip, III-218 
low-frequency, 1-314 

voltage doublers, 111-459, IV-G3G 
cascaded. Cockcroft-\Valton, 

IV-635 
triac-controlled, III-468 

downbeat-emphasized metronome, 
111-353-354 

downconverter, ATV, VI-40-41, VI-
44-45 

drivers and drive circuits, I-2GO, II-
· 1sD-1D3, III-172-175, IV-1G7-1GO, 
Vl-196-202 

50 ohm, 1-262 
alarm driver, high-power, V-2 
bur-graph driver 

LED, II-188 
lrnnsistorized, IV-213 

BCD decoder/driver, multiplexed, 
\1-18[) 

BIFET cable, 1-264 
bridge loads, audio circuits, II1-3G 
cable driver, VI-678 
capacitive load, 1-263 
Christmas lights driver, IV-2G4 
coaxial cable, I-266, I-560, VI-201 

five-transistor pulse boost, II-181 
coil, current-limiting, III-173 
CRT deflection yoke, I-265 
demodulator, linear variable 

differential transformer, I-403 
diode-emitter driver, II-292 
FET driver. IV-241 
fiberoptic, 50-}..{b/s. III-178 
flush slave, 1-483 
glow-plug, II-52 
high-impcdm1ce meter. I-265 
high-impedance relay driver, VI-G70 
indicalor larnp driver, IIl-413 
irrnlrrnncnlalion meter. II-296 
lump drivers, I-380 

flip-flop independent design. 
IV-160 

low-frequency flasher/relay, I-300 
oplical coupling, III-413 
neon lamps, I-379 
short-circuit-proof, 11-310 

laser driver 
high speed, I-263 
IC-based, \'1-206 
op-arnp circuit, VI-295 
pulsed double-heterostructure 

laser, VI-2U6 
single heterostructure diode. 

VI-290 
lalching relay driver, VI-571 
LED drivers 

bar graph, II-188, VI-195 
cmiltcr/follower, IV-159 

line drivers, I-262 
50-olun lrm1smission, II-192 
600-olun balanced, II-102 
audio, V-54 
impedance-matched 'h'ith 7G 

Ohm load, VI-197 

750 

low-distortion composite 1 OOmA, 
VI-200 

!me-synchronized, IIT-17 4 
load drivers 

audio, III-3G 
timing threshold, III-648 

LVDT demodulator and, IJ-:137, ITT-
323-324 

meter drivers, II-290 
rf amplifier, 1-MHz, IJl-G4G 

microprocessor triar. array, IJ-410 
MOSFET drivPr 

r.nrrent booster, VI-368 
high-Ride, VI-199 

motor drivers (see motor cm1trol, 
drivers) 

multiplexer, higl1-qieed line, 1-264 
neon lamp, T-379, Vl-198 
op amp power driver, IV"l 58-15\:l 
optoisolaterl, high-voltage, 111-482 
piezoelectric driver. V-440, Vl-470 

GGG osrillator, V-441 
CMOfl, V-440 
micropositioner. V-440 
full rail excursions in, II- l 90 
high-ontpnt 000-ohm, 11-19!'! 
synr.hronized, III-174 
-,,'ideo amplifier, Tll-710 

nower driver, op amp, TV-1S8- l.59 
Pulse echo driver, VI-::180 
pulsed infran~d diode emitter, IJ-

292 
relay, I-204 

delay and controls closure time. 
11-530 

low-frequenry, T-.''lOO 
wlth strohe, I-200 

RIAA line amplifier/rll'iver, Vl-77 
rf drivers, low-distmtion, 11 ,5:33 
RS-232C, low-power, fII.J7.5 
shield/line driver, high -speed, VJ-

198 
shift: rPgister, I-4 l 8 
solPnoid, I-2fiS, ITI-f17J.f:>7:'l, Vl-204 
SSB, low-rlistmtion l .fi to :30 MH1., 

II-G38 
srepping motor, JJ-:17fi, ITI-:190, TV. 

819, IV-.3ii0 
sterPo linP driver, VI-198 
test driver for hohhy servos, VJ- J 97 
threP-phase motor dnver, II 38:3 
totPm-polP, i,vith bootstrapping, 111-

17:) 
transfonner driver, T-408 
transistor relay driver, Vl-571 
triac arrayrlriver, IT-410 
twisted-pair video driver/receiver 

drcuit, VI-fi82 
two-input virleo MIJX cable driver. 

Vl-Hl7 
two-phase motor driver, 1-450, 11-

382 
nltra low rlistortion 50-mA driver, 

Vl-201 
VCO drivPr, op-amp rlesign, fV :30L 
video drivPr, VI-08:1 
video rahle driver, Vl·200 

drop-voltage recovery for long- line 
systems, IV-328 

dn1m sound effect, 11-591 
DTMF' decoder, VI 109 
rlnal-tonP deroding, IT-020 
dnal-trarking reg11latol', fll.462 
dnplex line amplifier, telephone, 111-

filfi 
duty-cyrle related circuits 

fifi:i drcnit, Vl-44fi 
detector, TV-144 
meter, TV-27.5 
monitor, III-329 
multivihrator, 50-percent, 111-584 
oscillators, Vl.438, Vl-446 

f10-percent, 111-426 
variable, fixed-frequency, Ill-422 

DVM adapter for PC, V-:310 
dwell meters 

breaker point, 1-102 
digital, 111-45 

E 
ear protector, V-482 
eavesdropper, telephone, wireless, 

111-620 
ECG amplifiers with riM]:1t kg drive, 

v1.:354 
echo effect, analog delay line, IV-21 
edge detector, 1-266, 111-157 
EEPROM pulse gener<itor, 5V-

powered, 111-99 
EKG simulator, three-chiIJ, 111-:350 
elapsed· time timer, ll-680 
eler.tric-fence charger, Jl-202 
eler.trif:-vehicle battery saver, III-07 
electrolytic·capacitor refun1lir1g 

circuit, IV-276 
Plectrornagnetic-Iield seJtsor, V-!J08 
electromet.er, IV-477 

amplifier, ove!'luad vrotceted, 11-155 
electroscope, Vl-:341 

ion-sensing, Vl-287 
elE'ctrostatic detector, 111-:J!J7 
ELF' monitor, VJ-:336 
emergenCJ' Lights, J-!J08, l-:J78, JV-250 
emissions a11uly:.:er, automolivc 

exhaust, 11-51 
emitter follower circuit, 

complemeJttary/bil<iteral ac, V-
853 

emulators, l!-198-200 
capacitance rnultivlier, ll-200 
.JF'E'f ac coupled integrator, 11-200 
resistor multiplier, !I-199 
simulatRd inductor, 11-199 

encoders 
decoder and, 111-14 
telephone handset toue dial, 1-6:J4, 

llT-fil:'l 
tone encoders, 1-67, 1-629 

two wil'e, ll-364 
two tone, V-629 

enlarger timer, 11-446, lII-445 
envelope detectors, 111-155 

AM sigr1als, JV-142 
full-wave, V-152 
low-level diodes, IV-141 

envelove generator/rnodulalor, 
musical, lV-22 

El'llOM, Vpp geJterutor fur, 11-114 
equafo:ers, I-671, JV-18 

octn.ve equali:.:er, V-:J5:J 
ten-hand, grapl1ic, active filter in, 11-

084 
ten -band, octave, llI-058 
video elJUalfaers, Vl-681 

elJuipment-ou reminder, 1-121 
error checker, muster/slave device, 

VJ.:389 
event counter, VJ-:369 
extw.ust emissioHs analyzer, II-51 
exit delay for burglar ulanns, V-10 
exp<utdcd-scalc meters 



analog, III-774 
dot or har, II-18(i 

expander circuits (see 
compressor/expander circuits) 

experimenter's power source, Vl-fi07, 
VI-fill 

extended-play circuit, tape­
recorders, III-GOO 

extractor, square-wave pulse, III-
584 

F 
555 timer circuits (see also timers) 

alarm based on 555 timer, V-11 
astable, low-duty cycle, II-207 
beep transformer, III-5GG 
dual flasher, VI-225 
duty cycle oscillator, VI-44f; 
FM modulator, V-3G7 
integrator to multiply, II-009 
missing-pulse detector, V-lfi2 
monostabie multivibrator, VI-700 
output indicator, LED, VI-200 
ramp generator, V-203 
RC audio oscillator from, II-5G7 
square wave generator using, II-595 

fader circuits, II-42, II-312, IV-17, V-
658 

fail-safe semiconductor alarm, III-6 
fan, 

infrared heat-controlled fan, IV-22G 
speed controller, automatic, 111-382 
thermostatic switch, V-68 

Fahrenheit thermometer, l-GG8 
fault monitor, single-supply, III-49G 
fax circuits, V-171-173 

modem/fax protector for two 
computers, V-482 

fax/telephone s""itch, remote­
controlled, IV-fifi2-fifi3 

feedback oscillator, I-67 
fence chargers, 11-201-203 

battery-powered, II-202 
electric, II-202 
solid-state, II-203 

FET circuits 
amplifier, offset gate bias, V-22 
crystal oscillators, \1-1G7 
de controlled s;vitch, V-G92 
hexFET switch, V-G92, V-fi98 
dual-trace-scope s-..vitch, II-132 
input amplifier, II-7 
microphone mixer, V-303, V-301 
preamp for phono cartridge, VI-79 
prohe, III-fiOI 
voltmeter, Ill-705, III-770 

fiberoptics, II-204-207, III-17fi- l 81, 
VI-200-207 

data receiver, VI-207 
data transmitter, VI-207 
driver, LED, fi0-l\1b/s, 111-178 
interfar.e for, II-207 
LED lightwave comm1rnications 

rer.eiver, VI-.'HO 
LED lightwave communications 

tran.'l!nitter, VI-309 
link, I-2fi8, I-209, I-270, 111-179 
motor control, rk, TT-200 
receivers 

IO MHz, TT-20.'l 
GO-l\1b/s, lll-181 
rligital, lll-178 
high-sensitivity, I-270 
low-cost, 100-Mbaud rate, IIl-180 
low-sensitivity, I-271 

very-high-sensitivity, low-
speed, 3n\V, I-2fi9 

repeater, I-270 
speed control, II-20fi 
transmitt.er, III-177 

fielrl disturhance sensor/alann, II-G07 
field-strength meters, 11-208-212, III-

182-183, IV-161-IOfi, V-171-170 
l.G-lGO MHz, I-27fi 
arljnstahle sensitivity indicator, I-

271 
amplified fielrl, V-l 7fi 
high-sensitivity, II-211 
LF or HF, II-212 
microwave, low-cost, 1-278 
remote, V-17G 
rfsniffer, II-210 
sensitive, I-274, Ill-188 
signal-strength meter, IV-166 
simple design, three versions, V-l 7fl 
transmission indicator, 11-211 
tnnerl, T-27fi 
T7HF fie\rls, IV-lfifi 
untnned, I-27fi 

filter circuits, II-218-224, III-184-192, 
IV-lfi7-177, V-177-191, VI-208-
222 

active (8ee active filters) 
analog, programmable, VI-21fi 
antialiasing/sync-compensat.ion, nr_ 

173 
andio filters 

hiquad, 1-292-298, III-18fi 
tunable, IV-lfi9 

andio range filter, V-190 
bandpass (.~ee bandpass filters) 
bandpass amplifier, VI-fi4 
hand-reject, active, 11-401 
biquad, I-292-298 

audio, T-292-29:'!, TTI-185 
RC active bandpass, 1-285, V-190 

brirlge filter, twin-1', programmable, 
IT-221 

Rntt.envorth 
active, VI-220 
fourth-order, 1-kHz, VI-222 
high-pa.<;s, fourth-order, I-280, 

V-179 
low-pa.-is, frnll"th-onler, V-180, 

V-181 
Chebyshev (see Chehyshev filters) 
crnnb filter, rligital, Vl-218 
combinatirm filter, VT-212 
C\VfiltPr, 11-219, VI-29, Vl-405 
rlynam1c filter, Tll- HJO 
four-output filter, V-182 
full wave rectiDer and averaging, 1-

229, V-191 
high-pass (see high.pass filters) 
hlghpass ampliller, Vl-49 
11'' filters 

narrow-band, V-189 
shortwave receiver, Vl-212 

L filters, V-181 
low-pass (see low-pass filten;) 
lowpass amplifier, Vl-49 
LP filter, actlve, Vl-215 
networks or, 1-291 
nube, dynamic, lll-190 
nuh;y si,iSHals, lll-188 
noLdt fillers, 1-28:3, ll-:J97-40:J, lll-

402-404 
4.5 MH:.:, 1-282 
550 llz, 11-:39!:! 
1800 llz, 11-!J\:!8 
adivc band rcjed, II-401 

adjustable Q, 11-898, V-179 
andio, II-400 
bandpass and, ll-228 
high-Q, ITI-404, V-178, Vl-21!'!, 

Vl-217, VI-220 
RC, Vl-221 
selectable handwirlth, 1-281 
three-amplifier rlesign, I-281 
tunable, ll-899, IT-402, V-179 

passive-bridged differentiator, 
IT-408 

hum-suppressing, I-280 
op amp, IT-400 

twin Tnotch for l kHz, V-18:'! 
twin-1', TIT-401 
shortwave receivers, V-185 
Wien bridge, IT-402 

passive I. fllters, V-181 
passive PI filters, V-181 
passive 1' filter·s, V -190 
Pi filters, V-181 
PIN rliorle filter selection circuits, 

Vl-21:'! 
progFammable, twin-1' bridge, IT-221 
rejection, 1-28:'! 
ripple suppressor, IV-175, TV-396 
nmi.ble, Ill-192, 111-fifiO, IV-17fi 

LM387 in, I-297 
turntable, IV-170 

n1mblelscratr.h, III-fiflO 
:fallen-Key filters 

10 kHz, 1-279 
GOO Hz banrlpass, 1-291 
current-driven, V-189 
high-pass, Vl-209 
low-pass, active, IV-177, VT-221 
low-pass, equal component, 
1-292 

saw-filter impeda.rtce-matclling 
preamp, VT·222 

scratch filters, Ill-189, 111-660, IV-
175 

LM287 in, 1-297 
second-order volt.age-controllerl, 

VI-211 
short,,.,'llve AM broadca.~t trap, \1-

214 
shortwave interfprence trap, VT-214 
simulated inductor, V- lRO 
speech filters 

bandpass, 800 Hz 3 kHz, T-295 
second-order, 300.-to-:3,400 Hz, 

TV-174 
two-section, 300·to-3,000 Hz, 

IV-174 
speech-range filter, bandpass, V-

185 
sta.te-varialile filters, 11-215, 111-189. 

Vl-209, VT-216 
multiple outvuts, 111-190 
secoud-urder, l kHz, Q/10, 1-29!3 
universal, 1-2!:10 

T 111ters, V-190 
tune filter, V-1 kHz, V-lBl 
turbo, glitch free, llJ-186 
t""in-'f bridge filter, 11-221 
Wien-bridge, Ill-659 
variable Q filter, V-180 
variable-frequency bandpass lilter. 

V-180 
varialile-stale, universal, Y-178 
voltage-cuntrolled filters, 111-187, 

IV-170, Vl-211 
VS8 filler fur LM 2880, Yl-219 

First-Hesvunse game, Vl-247, Vl-250, 
VI-252, V1-25:J 
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fish lure, electronic, VJ-:J86 
fixed power supplies, 111-457-477, lV­

.190-408 
12-VDC hattery-0J.1t'r<1ted 120-VAC, 

TTT-404 
+21 v, 1.f"i A SUI1Jily from +12 v 

sonrce, IV 401 
± :3G V ac, IV-398 
± ~1fi V, fi A, mobile, JV-407 
JG V isolated to 2,500 V supply, lV-

407 
ac motors, IV-:395 
automotive battery s.upply, ±15 V 

and 5 v, lV-0!:11 
auxiliary supply, lV-394 
bias/reference applications, 

auxiliary negative de supply, IV-
404 

bilateral current source, III-4G9 
bri~c rectifier, N-398 
ehar1'\c pool, III-46() 
charge pump, regulated, IV-396 
constant-current source, safe, III-

472 
converter, III-470 

5V-to-isolated 5Vat 20MA, III-474 
ac-to-dc, IV-395 
de-to-de, 3-to-lG V, IV-400 

current sink, 1 mA, IV-402 
current sources, IV-399, TV-405, TV 

400 
de adapter/transceiver, hand-held, 

III-461 
dual-trar.king regulator, Ill-462 
GASFET power supply, lV-405 
general-purpose, 111-465 
inverter, 12 V input, lv-;395 
isolated feedback, 111-460 
LCD display puwer supply, IV-3U2, 

IV-40:1 
linear regulator, low-cost, low-

dropout, 111-459 
low-current source, 1V-!J99 
low-power inverter, 111-466 
negative rail, GET, with CMOS 

gates, JV-408 
negative supply front +12 V source, 

N-401 
negativP volt.age from posilive 

supply, IV-3!:17 
output stabilizer, 1V-!J93 
portable-radio :.l V power supply, 

N-397 
positive and ne,i.lativc voltage power 

supplies, lV-402 
pnp regulator, zener increases 

voltage outpuL, II-484 
prograuuuable, lII-467 
rPd.il1ers, 111-471, IV-398 
regulated supplies, IIl-462, III-463, 

IV-401 
rip11le suppressor, IV-396 
RTTY machine current supply, IV-

401) 
stah1lizer, CMOS diode network, IV-

406 
s'.vitching supplies, III-458, III-47.3, 

IV-40:3, IV-404, IV-408 
three-rail, 111-466 
1rninterruptiblc +5V, III-477 
volt.age doubler, III-459, III-468 
voltage reguh1tors (see voltage 

regul<itors) 
voltage-controlled current source/ 

grouJtdcU source/load, III-468 
fixed-frequency generator, III-231 

752 

flame ignitoL III-862 
flan1e monitor, III-313 
flash/flashbulb circuits (see 

photography-related circuits) 
flashers and blinkers (see aL~o light­

controlled circuits; photography­
related circtuts), 1-801, IT-22'i, 
IIl-193-210_ IV-178-188, V-192-
107, VI-223-227 

1.5 V, minimum power, I-:108 
1 k\V flip-flop, II-231 
lA lamp, 1-306 
2 k\\', photoelectric control in, H-

232 
3V, I-306 
ac, IIl-196 
alternating, I-;107, 11-227 
astable miiltivihrator, 111-196 
auto, I-299 
automatir. safety, 1-::m~ 
automotive turn signal, sequcnlial, 

1-109 
bar display with alarm, 1-252 
barricade, 1-299 
boat, 1-2\:l!:I 
brake 11,lSltt Hasher, V-69 
Christmas tree lighl flasher. V-197, 

V-264-265 
CMOS, lII-19!:1 
de, adjustable on/off timer, I-305 
dual flasher for 555 circuits, Vl-22G 
dual LED CMOS, I-302 
eledronic, II-228 
emergency lantern, I-308 
fast-action, I-306 
flash light, 60-\\', III-200 
flicker light, IV-183 
flip-flop, I-299 
four-parallel LED, I-:107 
headlight flasher, V-7:1 
high-effi.cienr.y parallel cirr.nit, T-:i08 
high-voltage, safe, T-307 
high-power battery operated, 11"'229 
incandescent hulh, T-30fi, 111-1!18 
lamp pulser, VI-227 
LED flashers, IV-181, V-19fi, V-l!=lfi 

2- to 10-LED, V-19fi, VI-220, 
\1-227 

alternating, III-198, 111-200 
Christmas trPe lights, V-197, 

VI-22G 
control circuit., IV-18:1 
dark-activated, V-19fi 
driver, V-191 
light-S\.\itx:hed, Vl-:iOl 
multhihrator design, IV-182 
pulser, Vl-22fi 
PUT nsed in, 11-2:19 
ring-around, III-194 
sequential, rPversihle-rliredion. 

IV-182 
strobe, VI-224 
three-year, 111-194 
UJT used in, 11-231 

low-current consumption, 11-281 
low-voltage, T-:'lOfi, ll-22fi 
miniature transistorized, 11-227 
minimum-component, TTI-201 
model railroad. crossing flasher, Vl-

39fi 
motorcyde hrake light. t'la&IH:'r. VJ-

12 
neon flashers, I-:'JO:i, VI -225 

five-lamp, III-198 
two-st.ate oscillator, 111-200 
t.ubP, J-;104 

o~ci llalor/llashcrs 
high-drive, 11-235 
low-frequency, 11-234 

1it1utographic flashes 
slave-llaslt t1igger, SCR design, 

IV-:J80, IV-J82 
time-dday llash trigger, IV-380 

relay drher, low-frequency lamp, 1-
:300 

f'Ullllill~ lights, V-269 
SCH flashers, 11-2!30, III-1\.l7 

chaser, lll-l!J7 
relaxution, II-230 
1i11,1\ cow1lcr, 111-195 

sequencer, V-263, V-264-265 
sequential, II-233, 11-238, IV-181, V-

1U3 
pscudorandom simulated, fV-179 

signal alann, V-197 
single-lamp, III-19G 
strobe alarm, IV-180 
telephone, II-G29, IV-fififi, IV-fiGR, 

IV-559, IV-Gfil 
transistorized, I-:103, 11-230, llI-200 
vartable, I-308 
xenon light, IV- I RO 

flashlight, rechargeahle LF.D light, Vl-
107 

flashlight finder, T..,,'300 
flex SVl-itch, alarm sounder circuit, V-

lfi 
flip-flops c~ee bistable multivibralors) 
flood alarm, l-390, 111-206, lV-188 
flow-dPtectors, 11-240-242, JII-202-

203 
air, 11-242 
liquids, 11-248, 111-202-203 
low-rnte thcnnal, l!I-20'.3 
thennally based anemometer, II-

241 
l"IL!ili i1.Itd moisture detectors, I-388, I­

:390, 1-442, II-243-248. III-204-
210, lV-184-191, V-37-3-375 

add rain monilor, 11-245, V-371 
alarm, waler-activated, V-374 
dwcker, 111-209 
cuutrol, 1-088, III-206 
cryogenic fluid-level sensor, I-386 
dual, 111-207 
llood alarm, III-206, IV-188, V-374 
lloi,v-of liquid. 11-248, III-202-203 
full-bul.hlub indicator. IV-187 
full-cup detector for the blind, IV-

189 
humidity, 11-285-287, Ill-260-267, 

VI-255-2.57 
hydrophone. VI-378 
indicator, 11-244 
level of liquid, I-107, I-235, I-387, 1-

088, I-380, I-390, II-174, II-244, II-
246, III-205, III-206, III-207, 
III-20U, III-210, IV-186, IV-190, 
J\1-1(.ll 

moisture detector, I-442, IV-188, V-
!J75 

monitor, lII-210 
pimtt waler, II-245, II-248, III-208 
pump controller, single-chip, II-

247 
ruin alarm, II-244, IV-189 
sensor and control, 11-246 
soil moisture, II-245, 11-248, III-208 
tempcralure monitor, II-643, III-

206 
water-leak alarm IV-190 
wir1dshield-wash~r level, I-107 



n uorescent lamps 
high volt.agP power supplies, cold­

cathode design, lV-411 
inverter, 8-W,--111-:106 
vaf'.11um, tluorPscPnt rlisplay, 11-185 

tlybac·k convPrt.ern, 1-211 
sp]foscillating, 1-170, 11-128, 111-748 
voltagP, high-PffkiPncy, III- 744 

tlyback power supply, VI-fi:11 
tlyback regulator, off-linP, TT-481 
F'\1-rPlaterl. circuits (.wm nlso rarlio/ 

rf circuits) 
Fi v, l-2:3:3 
12 V. l-2:3;1 
antPnna booster, tunahlP, \-1 05 
antenna for automobile radio, YI· 

64-65 
liug, Vl-662 
duck radio, AM/t'M, l-54:J 
decoder, Vl-170 
demodulators, 1-544, 11-159, 11-161, 

V-151 
l''M-mudul<ited usdllatur, Vl-449 
F.\1/AM receiver, Vl-541 
ltiglt frequeucy uscilhi.tur, Vl-456 
IF amplifier with quadrature 

detector, TV sound 11", 1-690 
iitfrared FM audio rece1Jtiuu, Vl-268 
generators, low-frequency, 111-228 
modulators, v-:J66 

555-buscd circuit, V-:367 
Nl3 FM uudio mnplifier, Vl-74 
rmlio, 1-545 
receivers 

27.145 MHz, V-495 
eunicr-currcnt cin:uit, 111-80 
light-bcan1, V-25!.l 
MPXISCA reecivcr, III-530 
narrow-band, III-532 
optical receiver/transmitter, 50 

kHz, 1-361 
zero center indicator. 1-338 

SCA subcanier adapter, V-536 
scanner noise squelch, VI-570 
snooper, III-680 
speakers, remote. carrier-current 

system. 1-140 
squelch circuit for Ml, 1-547 
stereo demodulation system, I-544 
transmitters, 1-681, V-641 

27.125-MHz NBFM, V-637 
49-:tv!Hz, V-G43 
infrared, voice-modulated pulse, 

IV-228 
light-beam, V-2G9 
multiplex, III-G88 
one-transistor, IIT-G87 
nptkal, I-3G7, TI-417 
optkal rPceiver/tran&mit.ter, 

fiO kHz, T-3fll 
-radio, V-048 
snnopPr, TIT-080 
st.PrPo, V-f>7fi, V-fi80, VI-662 
vokP, IH-fl78 

tuner, 1-231, TIT-fi29 
wireless mkrophone. IH-fl82, ITI-

fl8fJ, HJ-fl91 
FM/AM dork radio, l-fi4:1 
fog-light cont.rollPr, autornotivP, JV fl9 
foldhark rurrent, RV rPg11lator 

limiting, 11-478 
followers, IH-211-212 

inve1ting, high-frP.qnency, 111-212 
noninverting, high-frequency, 111-

212 
source, pl10todiode, 111-418 

unity gain, 1-27 
voltage, IJJ, 212 

l'orwanl-current liooster, lll-17 
l'ree-nrnning multivibrators, 11-485 

100 kHz, 1-465 
programrnahle-t'rP.q11ency, TII-2:35 

l"rPe-nrnning osc1llators, l-fi'.11 
squarP wavP, 1-filfi 

frePzPr, voltagP, TII-70:1 
freezer-mP.ltdmvn alam1, T-1:3 
frequP.ncy romparators, 11-109, Til-88 

LED, H-110 
VCO anrl inptit, VT<~5:3 

rrequency rontrol, telephone, 11-62!3 
frequency converter, l-159 
frequenc.y counters, 111-:340, Jil-768. 

IV-300, V-129-1:3:3, Vl-360 
1.2 GHz, JIJ-129 
2 MHz, V-1!30-131 
10-MHt, 111-126, V-l;J2-l:J:J 
100 MHz, period and, 11-136 
luw-eust, 111-1~4 
prea1up, 111-128, V-24 
precision, 1-253 
tachometer and, 1-:JlO 

frequency detectors, 11-177, 111-158, 
Vl-180 

!Jeal indicator, 1-3:36 
bumtdary detector, lll-156 
comparator, 111-88 
digital, 111-158 
funit, frequency fun.it, 11-177 
window, frequency v.indow, IIl-777 

frequency dividers, 1-258, ll-251, 11-
254, lll-213-218, 111-340, III-768, 
V-343 

1.2 GHz, 111-12[) 
10-MHz, III-126 
10-MHz frequency standard, VI-341 
clock input, IV-151 
decade, I-250 
divide-by-1.5, III-216 
low-cost, III-124 
low-frequency, II-253 
preamp, III-128 
prograrruuable, IV-152-153 
staircase generator and, I-730 
tachometer and, I-310 

frequency-division multiplex stereo 
decoder, II-169 

frequency doublers, I-313. III-215, VI-
3G9 

broadband, I-313 
digital, lll-2Hi 
GASFET design, IV-324 
low-freqnenry, I-314 
single-rhip, HI-218 
to 1 MHz, TI-2G2 

frpqnency generators, fixPd-
frpq11PnC}', lU-2~1 

frpqnency inrlicator, hPat, T-:'l:'lfi 
frpqnPncy invert.Pr, IIl-297 
frpq1iPnry metern, 1-310, U-249-2fi0, 

IV-282, IV-:101, VI-3.'~fi 
analog, V-:307 
audio-frequency met.er, V--.'30fi, V-320 
anrlio, 1-:111 
linPar, T-.'110 
low-cost, TI-2fi0 
imwPr, ll-2fi0 

freqnPnry multipliers, II-2f> 1, 111-21 :1-
218, V-198-199, \-1-:388 

counter, odrl-nmnber, 111-217 
doublers, J-:31.'3, ITT-215 

broadband, T-:313 
digital, IIJ-216 

GASFET design, 1V-:J24 
single-chip, 111-218 
low-frequency, J-:314 
tu l MH~., IJ-2.52 

pulse-width, 111·214 
tripler, nonselective, 11-252 

frpquPnry-houndary detector, lll-156 
frpquPm--:y oscillator, tunable, TT-425 
fn~qnPnry probe, VJ..524 
frequency-ratio monitoring circuit, 

TV-202 
frequency shift key (FSK) 

communications 
data receiver, llJ-5:3:3 
decoder·, 10-8 MHz, 1-214 
generator, low-cost des~n, 111-227 
keying circuits, lV-245 

frequency standard, VJ-IO-Milz, Vl-
361 

frequency :;yitthesizer, pro,l(rauuna!Jk 
voltage controlled, 11-265 

frequency-tu-voltage e01tverlcr, l­
;Jl8, 11-255-257, lll-21!.l-220, Vl-
2:Jl-23:J 

de, 10 kHz, 1-:316 
di,l\italml'Ler, 1-:317 
uptucuupler iitput, 1V-19:J 
sample-and-hold drcuil, IV 1 !;14 
single-supply desiJ(n, IV-1[)5 
zcner regulated, 1-:Jl 7 

fuel ga~e, autumolivc, IV-46 
full-wuvc rectifiers, IV-328, IV-650 

absolute value, 11-528 
<1veraging filter, V-1[)1 
op amp circuit, V-403 
precision, I-234, III-537 
silicon-controlled (SCR), I-375 

function generators (see also burst 
generators; sound generators; 
waveform generators), I-729, II-
271, III-221-242, III-258-274. IV-
196-202, V-200-207, V-309, 
VI-234-243 

555 astable, low-duty cycle, 11-267 
acoustic field generator. V-338-341, 

V-338 
AM: broadcast-band signal 

generator, IV-302 
Af.1/IF signal generator, 455 kHz,. 

IV-301 
astable multi\ibrators, II-269, II-

510, II-597, III-19G, III-224, III-
233, III-237, III-238 

audio function generator, IV-197 
audio-frequency generator, V-1Hl-

417, V-4Hi 
histahle mn1tivibrators, 1-133, 1-299, 

l-39G, H-:1fl7, II-40G, IIT-103, rv-
108, IV-OGl 

hist.able mnlt.ivibrat.orn, 1-13:1 JT-40fi 
capacitance mnltipliPr, V-20fi 
dock genPrator/osdllator, 1-Hn, J-

fllfJ 
complementary signals, XOR gate, 

IIT-226 
DAC rontrolled, I-722 
dehounrer, IV-108 
PmittPr-conplPrl RC oscillator, JT-

2fi0 
fixPd-freqnP.rtcy, JTf-2:11 
tlashPr, T-299, H-2:14 
FM, low-frpq11enry, 111-228 
free-nmning multivihrator, 

programmable-frequency, 111-2!15 
frequency-ratio monitoring circuit, 

IV-202 
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function generators, contin'ued 
frequency synthesizer, 

programmahle voltage coutrolieti, 
II-2flG 

FSK, low-cost., HT-227 
harmonic generators, T-24, Tl 1-228. 

IV-049 
high-frequency, II-lGO 
mverter, III-108 
lamp driver, fV-HlO 
line/bar generator, video. V-662 
linear ramp, 11-270 
linear triangle/square wave VCO. ll-

2fl3 
logarithmic 

dynamic-range, V-201 
fast acting, V-202 

monostable m11ltivibrators, 1-465, 
IJJ-229, IJJ-210, TH-2:35, IU-2:J7 
input lockout, 1-464 
linear-ramp, HT-237 
photocell, monostable, ll-:J2!:J 
positive-triggered, 111-22!:1 
TTL, monostahle operatioH, 1-464 
If.IT, monostable operation, 1-46!J 
video amplifier ancl comparator, 

IJ-208 
multiplying pulse ·width drcuit, 11-

204 
mnltivihrators 

low-frequency, TII-237 
single-supply, IH-2:32 

no-nlinear potentirnneter outputs, 
IV-198 

one-shots, 1-465, VJ-41!:1 
digitally cont.foiled, 1-720 
precision, 111-222 
retriggerable, lll-2:J8 

oscillator/amplilicr, wide frequency 
range, ll-262 

pattern geuerator/polur-to-rect. 
conve1ter, V-288 

imlynornial geJtcrator, V-287 
potentiometer-posilion V/F 

converter, lV-200 
precise wave, 11-274 
programmed, 1-724 
pseudo"random bit sequence 

generator, V-351 
pLtbe generators, 11-508-511 

2-ohm. 111-231 
:JOU-V, 111-521 
55.5-drcuit, IV-43!) 
<istablc 11mltivibrator, II-510 
dock, 60 Hz, Il-102 
CMOS short-pulse, III-523 
delayed-pulse, II-509, IV-440 
divider, programmable, II-511, 

Ill-226 
EEPROM, 5V-powered, III-99 
free running, IV-438 
inlcrrupling pulse-generation, 

1-357 
logic !Il-520 
logic lroublcshooting 

applications, IV~436 
progrmrunable, I-529 
sawtooth-·wave generator and, 

111-241 
single, II-175 
train, pulse train, IV-202 
transistorized, IV-437 
two-phase pulse, !-532 
unijunction transistor design, 

I-530 
very low-duty-cycle, llT-G21 
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voltage-controller and. 111-524 
wide-ranging, III-522 

quad op mnp, four simultaneous 
synchronized waveform, 11-259 

rump generators, I-540, II-521-523, 
lll-525-527, IV-443-447 

555 based, V-203 
accurate, 111-526 
i11tegrator, initial condition 

rcsel, 111-527 
liltear, 11-270 
variable reset level, II-267 
voltage-controlled, II-523 

rJ' oscillator, V-530-531 
root extractor, V-207, V-288 
HS flip-flop, l-3U5 
sawlooth generators, V-491 

li.J1car, V-205 
Lriggcrcd, V-204 

sawtooth and pulse, III-241 
Sclunilt trigger, transistorized, V-204 
SCR, 11-367 
sdf-retriggering timed-on 

generator, V-343 
signul generators, V-204 

A_\1 broadcast band, IV-302 
A_\1/IF, 455 kHz, IV-301 
high-frequency, 11-150 
square-wave, III-583-585 
staircase, III-586-588 
two-function, III-234 

sine-wave generators, IV-GOG, fV-
506, V-542, V-543, V-G44 

60 Hz, IV-507 
audio, II-564 
battery power, V-G41 
LC, IV-507 
LF IV-512 
os~illator, audio, IIJ-:iG9 
square-wave and, tnnahle 

oscillator, III-282 
VLF audio tone. JV-:i08 

sine/cosme (0.1-10 kHz), 11-260 
sine/square wave osr.illators, 1-fifi 

TTL design, IV-G12 
tunable. 1-GG. 111-282 

single control, 111-288 
single supply, 11-273 
square-wave generators, ll-S94-fi00, 

III-225, 111-289, JJJ-242, JJT-Fi83-
58G. IV-:J29-G'.'lfi, V-f>fi8-S70 
l kHz, IV-G.1fl 
2 MHz using two TTL gates, 11-598 
:JGG timer, TT-fi9fi 
a.stable drr.nit, fV-S:14 
astahle multivihrator, ll-597 
CMOS :i:l:i a.~table, tnu:' rnil-to-

rail, TT-fi96 
duty-cyr.le multivibrator, 111-

fiO-percPnt, Ul-584 
frnir-dPcade desi,i.(n, lV-505 
high-current oscH!atur, 111-585 
line frequPncy, l!-599 
low-freque1wy TTL uscillatur, 

Jl-:l9G 
multih11rst generator, 11-88 
rnultivihrator, IV-5:36 
oscillators, 1-612-614, 1-616, 

Jl-S9fi, 11-597, 11-616, lV-532, 
TV fl33 

phase"trac:king, lhree-pl1asc, II-5U8 
pulse extractor, 111-584 
q11adraturc-outpuls oscillator, 

Jll-585 
sine-wave and, tunable 

oscillator, 111-232 

three-pha.~e, IT-f\00 
tone-burst generator, single 

timer IC, 11-89 
triangle-wave and, IIJ-2:39 

predsion, llT-242 
programmahl-P, JIJ-225 
wide-range, llT-242 

TTL, LSTTL, CMOS designs, 
IV-530-G82 

variable duty-cycle, JV-533 
variable-frequency, TV-S.1.5 

SR flip-flop, fV-flfil 
stable funr.tion generator, VJ-242 
staircase generators, J-TiO, 11- 60l -

G02, IIJ-G8fi-:i88, TV-443·447 
sweep generators. 1-472, ll!-4:38, Vl-

288-241 
timebase 

l Hz, readout and counter 
applications, IV-201 

oscilloscopes, V-425 
time-delay generator, 1-217-218 
tone hurst generator, repeater, V-62!:1 
triangle-wave, III-234, V-203, V-205 

dock-driven, V-206 
square wave, 111-225, JU-28!:1, 

llT-242 
timer, linear, TIT 222 

triangle/square wave generator, V-
20fl 

tunahle,--wide-range, lli-241 
two-firndion, 111-234 
UTT monostable circuit iltsensitivc 

to changing bias volt.a,llc, 11-268 
variable duty cycle ti.Juer output, 

llT-240 
voltage controlled hi,l\h-spced one 

shot, 11-266 
waveform (see wavcforrn 

generators) 
wllite uoise generator, IV-201 
wide-r<utgc function generator, VI-

24:3 
runk box, 11-S!:l:J 
rurnace exhaust gas/smoke detector, 

temp monitor/low-supply detection. 
ITT 248 

1·urnace fuel miser, V-328-329 
ruses 

battery-dturf\Cr rday fuse, V-88 
electronic, V-477 
moHitor for car fuses, V-77 
relay fuse, V-478 

fuzz box, 111-575 
fuzz sotmd effect, II-590 

G 
GaA.sFET circuits 

amplifier, power, with single supply, 
ll-10 

fi.xed power supplies, IV-405 
gain control circuits 

amplifier, stereo, gain-controlled, II­
!:J, 111-04 

automatic audio gain control,--II-17 
automatic gain cOntrol (AGC), II-17 

AU-C syst~m for CA3028 IF amp, 
lV-458 

rf arnplifier, wideband adjustable, 
III-545 
squelch control, III-33 
wide-band amplifier, IU-lG 

gain block, video, III-712 
galvanometer, sine/cosine generator, 
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game feeder controller, II-360 
game roller, I-326 
games, II-275-277, III-243-245, IV-

203-207, V-208-211, VI-244-254 
coin flipper, III-244 
coin toss game, VI-250 
craps game, VI-245 
electronic dice, III-245, IV-207 
electronic roulette. 11-276, IV-205 
First-Response Monitor, VI-247, VI-

250, VI-252, \1-253 
fish lure, electronic, V1-386 
Jacob's Ladder, VI-38[) 
lie detector, II-277, IV-206 
model car derby winner indicator, 

VI-259 
one-arm bandit game, VI-251 
quiz master, V-210 
reaction timer, IV-204 
ring launcher, electromagnetic, V-

209 
roulette, II-276, IV-205 
run-dovm clock/sound generator, 

IV-205 
slot machine, V-211 
Twenty-One game, VI-246 
Wheel-of-Fortune, IV-200, Vl-254 
who's first, III-244 
Z-Dice game, VI-248-249 

garage stop light, II-53 
gas detectors (see also smoke alarms 

and detectors), I-332, II-278-279, 
111-246-253, V-212-214 

analyzer and,_II-281 
combustible gas detector, V-211 
explosive gas deter.tor, V-213 
furnace exhaust, temp monitor/low-

supply detection, III-248 
methane concentration, linearized 

ontpnt, III-2GO 
toxic, II-280 
SCR, III-2fil 
smoke/gas/vapor detector, JJI-2fi0 

gate dip oscillator, VI-344, Vf-,q4fi 
gated oscillator, last-cycle 

completing, III-427 
gated-pulse descramhler, II-lfifi 
gates, V-21G-216 

AND, I-,q9fi, V-21fi 
OR, T-39G 
programmahle, T-3-94 
sync gating rirr.uit, V-fi9fi 
XOR gate, IV-107 

Geiger counters, l-.'i36-fi37, V-217-
219, Vl-5.31 

high-voltage supply, II-489 
pocket-sh:ed, 11-514 

gel cell charger, 11-66 
generators, electric-vower 

coroua-wiud geuerator, JV-68:J 
de geuerator, y_44;3 
high-voltage generator;;, JV-4l:J 
ion generator, V-248-249 
battery--powered, 111-482 
cavacitor-disdiarge, lll-485 
de voltage,- III-481 
negative-ions, JV-6:J4 
regulator for automobile generator, 

V-76 
ultra-lli~h-volta.gcs, 11-488 

generators (see functiou generators; 
sotutd gcucrators; wavefonn 
~encralors) 

glil<.:h-deleetor, comparalor, II-107 
glow-plug driver, ll-52 
gong, eleelronic, V-563 

graphic equalizer, ten-hand, active 
filter in, 11-684 

grid-dip meters, I-247, If-182-183 
bandswitched, IV-298 
basic glid, I-247, IV-298 
dual gate IGFET, I-24G 
little dipper, II-183 
varicap tuned FET, I-246 

grid-leak detector, VI-179 
grounding 

ground loop preventer, \1-390 
tester, II-345 
ground-fault Hall detector, IV-208-

209 
ground-noise probe, battery­

powered, III-500 
pseudoground, VI-431 

guitars 
r.ompressor, sound-effer.t cirr.uit, 

IV-Gl9 
matching audio signal amplifiers, 

IV-:38 
mixer, low-noise, four-channel, V-

300-361 
treble boost for, II-683 
tuner, II-362 

gun, laser, visible red and continuous, 
Ifl-310 

H 
half-duplex information transmission 

link, Ill-G79 
half-flash analog-to-digital 

converters, 111-26 
half-wave ac phase controlled cirr.uit., 

1-377 
half-wave rectifiers, I-230, III-G28, TV-

32G 
fast, I-228 

Hal\-effer.t circuits, II-282-284, III-
2G4-2G8, V-220-222 

angle of rotation detector, II-28:'l 
compass, III-2G8 
compass, talking, V-221 
current monitor, IIl-2GG, IV-284 
door open alarm, II-284 
ground-fault detector, IV-208-209 
oscillators, V-222 
ser.mity door-ajar alarm, Ill-2Gfi 
s-witches using, IIT-2G7, IV-G39 

halogen lamps 
dimmP.r for, 111-,qoo 
protP.ctor, V-271 

handitalkies, 1-19 
two-meter preamplifier for, 1-19 

hands-free telephone, 111-605 
hands-off intercom, 111-291 
handset encoder, telephone, 111-613 
harntunic disto1tion 

<malyzer, V-291, Vl-357 
meter, V-~112 

tw.rmonic generator;;, 1-24, 111-228, JV-
649 

Hartley oseillator, J-571, V-140, Vl-
453, VT-459 

HC-ba.sed oscillators, 111-423 
llCU/llTC-based oscillator, 111-426 
hea~hts (see automotive drcuits, 

lteadli,l.lltts) 
headphoues 

amplifier for, ll-4:J 
car vrotector circuit, V-482 
iufrarcd (IR) receiver, V-227, Vl-26!.l 
infrared (JR) transnlittcr, V-227, Vl-

263 

signal amplifier, V-G3, V-fi7 
heart rate monitor, II-348, II-349, V-

,'~42 
heat-activated alarm, V-9 
heat sniffer, electronic, IIl-fi27 
heaters/heater controls (see nlso 

temperature-related circuits), T-
039 

element controller, 11-642 
induction heater, ultrasonic, 120-

kHz 500-W, 111-701 
protector cirr.nit, servo-sensed,--llI­

G24 
temperature sensitive, 1-640 

hee-haw siren, II-G78, III-GfiG 
hexFET s-witr.h, V-G92 

dnal-r.ontrol, V-G93 
hi-fi circuits (.~ee stereo circuits) 
high-pass filters, 1-296, VI-210, Vl-221 

active, I-29fi, V-180, V-188, Vl-21.'3 
fourth-order, V-188 
second-order, 1-297 

amplifier, VI-49 
Butterworth, fourth-ordPr, 1-280, V-

179 
Chehyshev, fourth-ordPr, ITl-191 
equal components second-order, V-

188 
fourth-order, 100-Hz, TV-174 
Sa\len KPy, VI-209 
second-ordP.r, 100-Hz, IV-17/'i 
sixth-order elliptical, IIT-191 
unity-gain ser.ond-ordpr, V-187 
v:uiahlP., V-186 
'.vidPhand two-pole, 11-215 

high-voltagP power supplies (see also 
generators, electrical power; 
power supplies), 11-487-490, 111-
486, TV-409-413, V-442-447, Vl-
499-505 

9- to 15-Vdc input, V-456 
-100-Vdc SU]JVIY, VJ-502 
12-V supply for fluorescent lruuv, 

Vl-500 
10,000 V de SLlVJJiy, IV-60:3 
af'. operated He-Ne laser vower 

sup11ly, Vl-502 
arc-jet power supply, starting 

circuit, 111-479 
basic circLiit, V-446 
battery-powered generator, 111-482 
buckiitg regulator, lll-481 
control circuit, Vl-501 
de generator, 111-481, V-44:J 
de suvvly, 120-240 Vdc, sir1glc-dlip 

circuit, V-446 
fluorescent-lump supply, V-444 

cold-eutl10dc design, IV-411, 
V-447 

Geiger cow1lcr supply, II-48\.l 
generators (see generators, 

clcclrieal power) 
inverter, III-484 

40 'N, 120 Vue. IV-410-411 
Kirlian device supply, VI-504 
laser circuits, V-25!3 
negative supply, V-445 
negative-ion generator, IV-634 
night-vision scope power supply, 

\1-501 
optoisolated driver, III-482 
photomultiplier supply, V-444, V-445 
preregulated, III-480 
pulse supply, IV-412 
pulse-width modulated laser 

supply, VI-505 
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high-voltagP powPr supplies 
rontinued 

rPgulat.ors, TJT-4Rfi 
foldback-cmTPnt limiting. II 47R 

solirl-statP, rPmotP arljustablP, 111 4Rfi 
strohP powPr supply, IV-41 :1 
triplPr, VI-fi04 
tnhe amplifier, high-volt. isolation, 

IV-12(i 
nltra high-voltage ge1wrator, ll-4RR 
voltage regulators, VT-:iOO, VT-fJO.'i, 

Vl-:iOfl 
hobby drc1iits (.wm model and hobby 

circuits) 
hold butt.on, tPlephonP, T-fil2, JT-fi28 
homP secnrity systPms (see alarms; 

anrn1ciators) 
horizontal deflection cin:Ltit, VJ-:382 
horn, automobile, 111-50, JV-54 
hrn1r/t"nne delay sampr1ng circuit, ll-

068 
Howland current JJLmtp, 11-648 
hum reducer circuit, receivers, V-:J47 
humidity sensor, H-285-287, 111-266-

267, Vl-255-257 
hybrid power amplifier, 111-455 
hydrophone, Vl-:378 

I 
IC pruducl detectors, IV-140 
JC U1ner, cryslal-st.abilizcd, 

subharrnonie frequencies for, II-
151 

ice forrnalion alarrn, I-106, Il-57, II-58 
ICOM IC-2A ballcry charger, II-65 
IF arnplificrn, I-GUO, IV-45() 

AGC system, fv'-458 
preamp, IV-460 
receiver, IV-45!:l 
quadrature detector, TV sound IF, 

I-6!:l0 
two-stage, 60 MHz, I-663 
video IF amplifier/detector, VI-678 
"ideband, I-68!:l 

ip,nition circuits, automotive, V-64 
capacitor discharger, I-103 
cutooff circuit, automotive, IV-63 
electronic. IV-65 
substitute ignition, III-41 
tiilling light for ignition system, II-

60 
ignitor, III-362 
illumination stabilizer. machine 

vision, II-306 
image canceller, III-3:J8 
inunobilizer. II-GO 
impedance checker, V-1.10 
impedance converter, high-to low, T-

11 
impPdancP sensor, nanoampere, 100 

megohm input, 1-203 
indicators (see measurement/tesr 

circuits) 
in-use indicator, telephone, II-029 
inductance meter/testPr, V-:110, Vl-

330, VI-.'~G8 
induction heater, ultrasonic, 120-kHt. 

500-\1/, TII-704 
imiuctors 

activP, T-417 
simulated, 11-199, V-180 

infrared r.ircuits (see also light 
controlled r.ircuits: remote 
control dPvices), 11-288-292, 111-
271-277, TV-219-228, V-223-22B, 
Vl-261-271 

756 

body-ll!:'<it detector, Vl-266 
data link, J-.'341 
detector, 11-28!1, 111-276, lV-224, V-

225 Vl-262 VJ-266 
emitt~r drive, '_µutsed, 11-2!16 
t"ar1 controller, IV-226 
l"ilter circuit, 11arruw-ba11d, V 18!1 
headphone receiver, V-227 
lwadrihone transmitter, V-227 
ion dPi.Pctor, VJ-267 
JR rn1lse-to audio conve1ter, V-224 
laser light detet'tur, VJ-69;.l 
laser ril"Je, invisible pulsed, 11-6!11 
long- range objeC"t detector, 111-67!J 
loudspeaker liitk, reiuote, I-!J4:J 
J1_11,v-noise detector for, 11-28!1 
11ig_ht-vi;;io1t illumirtator, VI-265 
object detector, lo1~-rar1gc, 111-273 
peuple-detector, IV-225 
preamplifier for IH pholodiode, V-

626 
pruximily switch, ini'rnred­

aclivated, JV-346 
receivers, 1-342, 11-2()2, 111-274, IV-

220-221, V-226, V-22(), Vl-668 
audibil'-oulpul, VI-271 
data-liuk. low power, Vl-265 
FM audio reeeplion, Vl-268 
Jighl, Vl-2!.14 
pulse' frequency modulated, 

VI-26() 
single-lone, VI-264, VI-270 
slcady-lonc, VI-267 
wireless headphones, VI-26!:l 

rcmolc NB S>\itch, V-225 
remote controller, 1-342, IV-224, V-

22!.l 
remote-control analyzer, V-224 
remote-control tester, IV-228, V-

228, V-229 
remote-extender, lV-227 
transmitters, I-343, II-289, 11-290, 

III-274, III-27G. III-277, IV-220-
227 

audio-modulated, VI-2G2 
digital, III-275 
pU!.sed for onloff control, V-228 
remote-control, I-342 
voice-modulated pulse FM, IV-228 
wireless headphones, VI-2G8 

TV remote control relay, Vl-2n.'3 
wireless speaker system, 111-272, JV-

222-228 
injee;rors 

thrpe-in-one sPt: logic probe, signal 
tracer, injector, JV-429 

injertor-t.racPrs, 1-fi21, T-522, 11-500 
inp11t select.ors, aiidio, low-clisturt.ion, 

n-:18 
inputJoutput buffer, analog 

m11ltiplexers, lll-1 l 
inp11tJrn1tp11t circuits, NF'.602-based, 

V-8!'iS 
instrurne-ntat.ion amplifiers, 1-:346, 1-

848, J-:149, T-!1fi2, lf-293·295, 111-
278-284, JV-229·2,'34, \T.233-235, 
VT-272-277 

"'100 V common ruode J"<lJlge, lll-
294 

ac-coupled, VJ-276 
current r:ollector head a.mplif1er. 11-

295 
dilTerentiaJ, 1-347, l-!J54. lll-283 

biontedical, lll-282 
hi.git-gain, 1-35!J 
iuput, 1-354, Vl-275 
variable gain, 1-349 

exlcndcd corrnnon-mode design, 
IV-234 

high inpul-impedance, \.1-275 
high-i.Jnpcdancc low-drift, 1-355 
lti,l\h-sp-eed, I-354 
LM6218-bused, lti,l\h-spccd, V-235 
LMC6062-based, V-6!J4 
low-drifl/low-Hoise de arnplificr, 1V-

2:J6 
low-signal level/hi,i,th-irnpcdar1cc, I-

.'J50 
low-Boise, Vl-276 
low-power. 111-284, VI-276 
mcler driver, ll-296 
premnps 

oscilloscope. 1V-6!J0-231 
L.herrnocouplc, 111-283 

precision FET input, 1-355 
µrograrrnnable gain, VI-275 
saturated standard cell amplifier, U-

2()6 
slrair1 gauge, III-280 
lriple op amp, 1-347 
ultra low-noise. \·1-277 
uilra-precision, III-27!:l 
variable gain, differential input, I­

!J4!:l, Vf-274 
very high-impedance, 1-354 
wideband, III-281 

instrumentation meter driver, II-29G 
integrators, II-297-300, III-285-28G, 

V-236-237, \.1-278-279 
ac integrator, \.1-279 
active, inverting buffer, U-299 
bias-current compensated, VI-279 
JFET ac coupled, II-200 
garruna ray pulse, l-G3G 
long time, If-300 
low-drift, I-123 
noninverting, improved, 11-298 
photocurrent, II-820 
programmable resPt IPvel, lll-2Rfi 
ramp generator, initial condition 

reset, llI-fi27 
resettable, llI-28fi 

intercoms, I-1lfi, IT-301-30:1, llJ-2R7-
292, V-288-240, Vl-870 

bidiree;tional, 111-290 
carrier current, T-140 
hands-off, IIl-291 
party-line, 11-:108 
pocket. pagPr, lll-2RR 
tPlephone-intercorns, IV-557, V-239, 

V-240 
two·way, 111-292 
two-wire design, lV-235-237 
voice-activated, uuc-way, V-63!1 

intercoms (~ee al~u tclepltoHc­
related circuits), V-638 

interfaces (~ee afau computer 
circuits), IV-238-246, V-641-244, 
VJ-280-281 

680x, 650x, 8080 families, 111-98 
amateur radio transceiver, relay 

interrace, V-24:J 
<:Htdio/tele1.1ho1tc interface, VJ-625 
;wdio-tu-ADC irttcrfacc, V-242 
cassettc-lo-telephoHe, !Il-618 
CPU inlerfucc, onc-shol design, IV-

2!J!:l 
DVM, lempcralurc sensor and, II-

647 
FET driver, low-level power FET, 

JV-241 
fiberoplic, 11-207 
keyboard matrix interface, IV-240 
logic-level translators, IV-242 



microcompuLer-Lo-L1iuc inlerface. 
V-244 

O}llintl-scnsor-Lo-TTL. 111<314 
oplocouplers, V-406-407 
uploisolalors. V-406-407 
preamp receiver inLcrfacc•, V-240 
process conlrol.1-:JO. V-242 
HC rc'cciver relay inll'rface, Vl-5Gl 
rcmole-coHlrol LnmsmiLLer 

inLcrfacc, V-511 
rcsislivl' Lnmsducer inlerfacc, Vl-

281 
RS-232, cornpuler-powered, Vl-138-

130 
RS-422 to RS-232 converter, VI-133 
tape recorder, II-614 
telephone 

audio interface, V-612 
telephone-line interface, V-GOG 

timer/ac line interface, Vl-281 
transrrut keyer interface circuit, Vl-

31 
\ideo interlace with sync stripper, 

V-fill9 
intern1pter, gronmi fault, I-G80 
interval timer, low-power, 

rnkroprocessor programmahle, 
Il-fl78 

rntruder -dPtector, .light- bPam 
..activatPd, V 11 

JJreamp, V-1:3 
il1ve1ters, lll-2B:J-2B8, V-245-247. Vl-

282-;~85 

2.su wall, V-246 
uuulo,I\ switched iuverLer. Vl-604 
dc-Lo-uc, V-247 
dc-Lo-dc/uc, 1-208 
digil.ul, V-246 
fasL, 1-422 
fixed powl'r supplies, 12 V input, 

IV-305 
flip-flop, III-103 
fluorescent lump, 8-\V, TJI-306 
frequency inverter. 111-297 
high-voltage, 111-484 

40\V, 120Vac, IV-410-411 
low-power, fixed power supplies, 

III-466 
on/off S'l'.it.ch, 111-594 
picture. video circuits. III-722 
positive-to-negative de/de inverter. 

Vl-285 
power, III-208 

12 VDC-to-lf7 VAC at 60 Hz. 
III-2!J4 

medium. 111-296 
MOSFET. III-295, V-247 

rectifier/inverter, programmable op­
amp design. IV-364 

signal source for audio 
amplifier/inverter. Vl-702 

ultrasonic, arc welding, 20 kHz. III-
700 

variable frequency. complementary 
output, IH-297 

voltage, precision, III-208 
inverting amplifiers. 1-41-42, 111-14 

ac, high-gain, I-02 
balancing circuit in, I-33 
gain of 2, lag-lead compensation, 

UHF, I-5GG 
low-power. digitally selectable gain, 

II-333 
po\ver amplifier, I-79 
programmable-gain. 111-505 
SCR inverter and trigger, VJ-283 
.sine-wave inverter. Vl-28:! 

nniLy gain rnnplificr, l-80 
vdlick audio amplifier inverler. Vl-

284 
widl'band uniLy gain. 1-35 

ion dcleclor. Vl-267, Vl-5:J:J 
ion gencralor, V-248-~4(), VI-286-288 
isolall'd feedback power supply, Ill-

460 
isolalion amplifiern 

capaciLive load, 1<34 
levd shiflcr, 1-348 
medical telemetry, 1-352 
rf, 11-547 

isolation and zero voltage S\\itching 
logic. 11-415 

isolatiOn transfonner, V-349. V-470 
isolators 

J 

analog data-signal transmission, IV-
133 

digital transmission, II-414 
strrnulus, III-3Gl 

Jacob's Ladder, Vl-38\.l 
JFET eireuils 

ac coupled inLegralor, III-200 
amplifiers 

500-Mohm input impedance, V-23 
current source biasing, V-21 

chopper circuit, V-352 
headphone audio signal amplifiers, 

V-57 
oscillator. variable frequency, Vl-

449 
preamplifier, V-22 
wurce follower, V-20 
volt.nwt.er, V-;118 

jit.ter s11pprPssion, V-142 

K 
kaleidoscope, sonic, V-548-549 
Kelvin thcnnomelcr, I-655 

zero adjust. 111-661 
key illuminaLor, V-:333 
kcyer, clcclronic C\V "bug" keycr, V-

102 
ke:ving circuits, IV-243-245 

AFSK generator, one-chip. Vl-23 
automatic operation, II-15 
automatic TTL Morse code, I-25 
C\V keyer, IV-244 
C\V transmitter. VI-22-23 
electronic, I-20 
frequency-shift keyer. IV-245 
negative key !me keyer. IV-244 
PTT control from receiver audio, 

Vl-28 
transmit keyer interface circuits, 

Vl-31 
wireless RTS keyer 'l'.ith data. Vl-

136 
Kirlian de\-ice supply, VI-504 

L 
lamp-control circuits (_see lights/light­

activated and controlled circuits) 
laser circuits (see also lights/light­

activated and controlled circuits; 
optical circuits), II-313-317, III-
309-311. V-250-254, VI-28!J-206 

ac operated He-Ne laser power 
supply, \1-502 

de supply. VI-295 
diode sensor. IV-321 

discharge current stabilizer. II-316 
drivers 

IC-based, V1-2D6 
op-amp, VI-205 
pulsed double-hcLcrostn1cture 

laser, Vl-2()6 
single hclcrosLructure diode, 

Vl-2~10 

gun, visible red, III-310 
har1dhcld laser, V-252 
high-volt.age supply for He-Ne laser, 

Vl-201 
IR laser light detector, Vl-293 
light detector, II-314 
power supply, IV-636, V-251. V-254 

high-voltage, V-253 
with starter circuit, V-252 

pulse-1'.idth modulated laser 
supply, VI-50G 

pulsers, laser diode, 1-1-16, 111-811 
receiver, IV-808 

PLL IR, \1-294 
sound effect generator for laser 

pistol, \11-292 
rifle, invisible IR pttlsed, fi-291 
simnlated laser nsing LF.D, V-2fi8 
transmitter, Vl-292 

latd1es, V-.'~fifl 
12-V, solenoid driver, 111-572 
comparatur and, 111-88 

latching relays, Uc, uptically cuupled, 
111-417 

latchill,\S switches 
double loudibutlon, 1- l!J8 
SCH-replacing, 111-5\.l:.J 

LCD display 
7-scgmenl, V-165 
conLrast temperature compensator, 

\'1-105 
fixed-power supply, IV-392, IV-40:3 
large-size, V-164 

lead-acid batteries (see also battery-
rclaLed circuits) 

battery chargers, III-55 
life-extender and charger, IV-72 
low-batlcry detector, III-56 

lcadir1g-edge delay_ circuit, 111-147 
LED circuits 

7-segmenl, V-166 
ac-power indicator, IV-214 
alternating flasher, IH-198, III-200 
back-biased Ga.As bED light sensor, 

II-321 -
bar graph driver, II-188.--\'1-105 
battery-charger test circuit. V-8D 
blinker, light-controlled, \1-'.301 
brightness, I-250 
Christmas tree light flasher. V-107 

Vl-225 
color shifting LED display. \·1-189 
common-cathode display, V-167 
driver, emitter/follower, IV-150 
flashers, V-l!J5, V-106, Vl-226, Vl-

227 
alternating, III-108, 111-200 
Christmas- tree lights, V-197 
control ci-rcuit, IV-13:3 
dark-activated, V-105 
driver, V-104 
multivibrator design, IV-182 
PUT used in, II-239 
ring-around; III-194 
sequential, reversible-direction, 

IV-182 
three-year. IIl-194 
UJT used in, 11-231 

frequency comparator, II-110 
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LED circuits continued 
light sensor, back-biased (iaAsFE'L 

II-321 
leading-zero suppresserl display, V-

165 
matrix display, two-variable, IIT-171 
millivoltmeter rearlout, IV-294 
multiplexed common-cathorle 

display ADC, III-764 
output indicator for :Jfifi circuits, VI-

260 
panel meter, III-347 
peakmeter, III-333 
pulser, \1-226 
receivers for lightwave 

communications, VI-310 
ring-around flasher, III-194 
RS-232C, computer circuit, TII-10:1 
simulated-laser circuit, V-2;}:1 
strobe, random, VI-224 
three-year flasher, IIl-194 
transmitter for hghtwave 

communications, VI-109 
voltmeter, IV-28G 
VU meter, IV-211 

level, electronic, Il-6GG, IV-:129, \11-:128 
level controllers/detectors (see aL~o 

fluid and moisture), 11-174 
alarm, water, I-389 
audio, automatic, II-20 
audio (ALC), V-60-62 
ciyogenic fluid, I-38G 
hysteresis in, I-23G 
level of liquid, I-107, I-23G, T-:187, T-

388, I-389, I-390, II-174, II-244, Tl-
246, IIl-205, III-20G, IH-207, J-209, 
III-210, IV-186, IV-190, IV-191 

meter, LED bar/dot, T-2Gl 
peak, I-402 
sound, I-403 
three-step, I-33G 
visual, III-269 
warning 

audio output, low, J-:191 
high-level, I-387 

level shifter, negative-to-positive 
supply, I-394 

LF or HF field strength met-er, Tl-212 
LF receiver, IV-451 
lie detector, II-277, IV-20G, V-2firi-2;16 
light-beam communication circuits, 

V-257-261 
receivers 

audio, visible-light, V-201 
™light-beam, V-2fi9 
modulated light, V-2G8 
voice-comm1mk:ation, V-260 

transmitters 
audio, visible-light, V-201 
FM light-beam, V-2G9 
modulated light, V-258 
voice-communication, V.-260 

light-controlled drcllits (see also 
laser circuits; optical circuits), ll-
304-312, II-318-.~:'ll, IIT-:312-319, 
V-262-283, \1-297-212 

860 Vy' limited-range light control, 1-
376 

alarms, V-9, V-27:1 
dark-activaterl alarm, pulsed ltHtc. 
V-13 
high-output, pulse-tone, V-14 
precision design, V-12 
self-latch, tone output, V-15 
with hysteresis, Y.14 
with latch, V-12 
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ligiLt-!Jeam inlruder-detection. V-
11, V-13 

antbient-lighl cancellation circuit, 
11-:328 

a11t!Jie1tt-lighl ignoring optical 
sensor, 111-413 

audio osdllutor, light-sensitive, III­
:3 LS 

back-biased GuAs Lb:D sensor, II­
:321 

black li,ISht, lmUcry-operated, V-281 
battery-µowcrcd light, capacitance 

operated, 1-131 
brightness control. 1-377, III-316 
carvurt llJ.(ht, automatic, II-308 
chaser lights, sequential activation, 

JV-251, IV-262 
Christmas light driver, IV-254 
Christmas tree lights sequencer, V-

264-265 
culuriml'Ler, Vl-306-307 
cumplemcnlary, I-372 
controller, IV-252 
cross fader; 11-312 
d<trkncss n1ortitor, VI-303 
detectors of light, I-362, IV-369 
rlinuners, I-:J69, II-30!J. IV-247, IV-

249, V-266, Vl-377 
800 W, 11-30!.l 
CMOS touch dirrnner, V-270 
de lamp, ll-!J07 
four-quadnmt, IV-248-249 
halo,l.(cn larnps, 111-300 
headlight, 11-57, 11-63 
low-cost, 1<170 
vhasc-controlled, V-267 
soft-start, 800-Vl, I-376, III-304 
tandem, II-312 
triae, 1-!375, II-310, III-303 

dissolver, solid-state, III-304 
drivers, lurnp drivers, I-380 

llip-flop independent design. 
lV-160 

low-frequency flasher/relay, I-300 
MOS lurup driver,V-260 
uptkal couplinA, IU-413 
neon l<unps, 1-379, V-270, V-459 
slto1t-circuil-proof, II-310 

emergency light, 1-378, I-581, II­
:320, lll<ll 7, III-415, IV-250 

exposure mclcr, photo enlarger, V-
4:38 

llaruc monilor, 111-313 
llas11cr, dark-activated, V-195 
lloodlainp power, I-373 
lluorcsccnl-lamp high-voltage 

power supplies, IV-41L V-444, V-
447, VT-500 

fringe counter, VI-300 
halogen lamp protector, V-271 
holiday lights sequencer, V-2G1-2fifl 
indicator-lamp driver, optically 

coupled,- III-413 
infrared circuits (see mfrared 

circuits; remote control) 
iuterruplion detector, I-364 
inverter, fluorescent, 8-\V, III-30fi 
kcyillurninator, V-333 
larnp pulser, VT-227 
lamp timer, \1-649 
LEDs (_see LED circuirs) 
level of light, I-365, I-3G7, I-37fi, 1-

377, I-380, 1-389, III-313, TIT-.'ilfi 
life-extender for hghtbulhs, UT-302 
light meter, VI-308, Vl-3GO 
light-bulb changer, automatic 

design, IV-2f>:'l 
lights-on w:uning, JV-58, IV-62, 1V-

2GO 
light-seeking robot, IJ-:325 
logarithmic light SE'nsor, 1-306 
logic circuit, I-!393 
maC".hine \-ision illurninatiOH 

stabilizer, JJ-:10fi 
marker light, TIT-!il 7 
meters, light-meters, I ·382, l-38!J, 

V-30G 
photo enlargPrs, V-4!34-4:35 

modulator, TTI-.'302 
monostable rnultivilirator, ~ht­

controllerl, VT-80:3 
monostable photocell, self-adjust 

trigger, 11-:129 
mooring light, autumatic, ll-32!J 
name in lights, YJ-:379 
neon f:hristmas light llushcrs, Vl-

22fi 
neon light drivers, J-:37!:1, Y-270, Y-

4fi9, Vl-198 
night lights 

automatic, 1-360, lll-306 
telephone-r:ontrolled, lll-604 

night-vision illurninator, IR, YJ-205 
night-vision scope power supply, 

VT-fiOl 
on/off relay, T-.'iOR 
on/off reminder 

automotive lights, 1-109 
withicealann, 1·-106 

one-shot tinwr. TTT"317 
optical int.em1ption sensor, IY-:Jtiti 
oscillator, liglit-controlled, V-27!:! 
outdoor liglit control, Y-275 
phase control, 11-:303, 1J-!J05 
photo alarm, l!-319 
phot.or:ell, monostable, self-adjust 

trigger, 11-329 
photor:urrent integrator, ll-!J26 
photodiorle amplifier, VJ-:JOl, Vl­

:102 
photorliode log conve1ter/ 

transmitter, Vl-312 
photorliorle sensor amplifier, 11-:324 
photoelectric controller, IY-36\:l 
photoelectric sensor, V-277 
photoelectric sv.1tches, 11-321, 11-

326, 111-:119 
phototransistor, V-279 
porch light r·ontrol, V-266, V-276 
projector-lamp voltage-regulator, 11-

:'lOfi 
powPr outage light, line-operated, 

TTT-41 fl 
pulse-generation iittl'rruption, 1-357 
rer:eivers, LEU lightwavc 

communications, VJ-:JlO 
relays, 1"366, V-275, Y-~78, V-279, 

VT-!104 
rPrnote-controller, l-:J70 
robot 

eyes. 11-327 
light-seeking robot, u-:J25 

running light sequeHccr, V-26!:1 
SPnSOl"S, J<l67 

ambient-light ignoriiig, 111-413 
back-biased Ga.As LED, Il-321 
de servo, Vl-000 
logarithmic, l-:J66 
multiple-inpul, V-273 
01Jtical sensor-to-TTL interface, 

lll-:J14 
photodcclric, V-277 



selJLiencer, V 26!'l, 
:holiday lights, V-264-2fif) 
pseudor<utdon1, 111-301 
rwming light, V-2fi9 

slti1mtterill,I\ light, V 2fi8 
slto1t-circuit 11roor lamp drivPr, 11-

:JlO 
slg11<1I conditionPr, photodiode 

de>:.ign, ll-!330 
solar power supply, VI-111, v1-.q12 
solid-st;i.te light srn1rcPs, V-282-283 
sow1d-controlled lights, T-009, V-

55~ 
SJJeed eo11troller, lV-247 
starry light, 1-579 
strobe liglit, Vl-468 

hi.git-voltage power suppliPs, 
IV-4l:J 

photo strobe, V-435, V-417 
random Lt;ll, Vl-224 
trigger, V-436 
variable, lll-589-590 

sun tracker, 111-:318, VT-299, \.1-112 
switches, ll-!320, llT-.114 

adjustable, 1-362 
capacitance switch, l-132 
dark-activated, V-274, V-27fi 
light-klark adivat.Pd, V-274 
light-activatPd, sp\f-latching, 

V-278 
light-controllPd, JJ-:'l20, III-314 
photoelectrir., TT-.121, IT-:'l2(L 

lll-!319 
solar triggPrerl, JJJ-:'ll8 
1.ero-point triac, H-311 

tachometer adapter, VT-298 
tra111c light controller, VT-298. VI-30fi 
transmitter, LED light.wave 

<.:011uuwtications, VI-::;og 
telephoHe iu-use light, JJ-fi2fi 
three-way light control, JV-2fil 
toud1 larup, three-way, JV-247 
triac dn:uit V-268 
triac controller, V-207, V-271 
triac switch, inductive load, IV-2;)1 
turn-off cin:uit, SCR r.apadtor 

design, IV-2'14 
twiliglit-triggered r.ircnit., H-822 
video, low-level video IF-amplifiPr, 

1-687-689 
voltage regulator for project.ion 

J;:unp, 11-:305 
w;ike-up call light, 11-:124 
warning lights, IJ-320, BJ-!317 

li,l{ltt-seeking robot, IT-32/'i 
limit comp<irators/detedors, I-l:lfi, 

111-106 
alarm, ltiglt/low.1-151 
double ended.1-156, 1-2!30, I-2:'1."l, H-

105 
micropower, 1-155 

frequcncy-limil detector, 11-177 
limilers, 111-:320-3~~, JV-255-2.'i7 

audio limiter, V-:f35 
dipper/limiter, IV-:355 
low-distortion, 11 15 

dy1wmic uoise reduction r.irruit., rrr­
:321 

ltold-curreHt. soleuoid driver, Ill 
57;3 

noise, ll-:J!J5, lll-J21 
one-zener dcsi,llu, IV-257 
oulpul, 111-322 
power-consUJnptiou, 111-572 
transrnil-Liine liiniler/Uwer, IV-580 
voltage limiter, adjusl»ble, IV-256 

line amplifiers. III-37 
duplex, telephone, III-616 
RlAA line amp/driver, V1-77 
universal design, IV-39 

line drivers, l-2G2 
:JO-ohm transrmssion, 11-192 
fiOO-ohm balanced, II-192 
audio signal amplifiers, V-54 
full rail excursions in, 11-190 
high-output 600-ohm, ll-l!J3 
impedance-matched ~ith 75 Ohm 

load, Vl-197 
low-distortion composite 100 m.A., 

VI-200 
line receiver, balanced, Vl-552 
-line receiver, dual-inverter, \'1-542 
shield/line driver, high-speed, Vl-

198 
stereo line driver, VI-198 
synr.ltronized, III-174 
\ideo amplifier, 111-710 
video line driver, VI-683 
\ideo line receiver, Vl-550 

line-dropout detector, 11-98 
line-frequency square wave 

generator, ll-599 
line receivers, VI-542, \1-552 

digital data, III-534 
low-cost, lll-532 

line-sync, noise immune 60 Hz, Il-367 
lme-current detector/monitors, 111-

341 
optically coupled, lll-414 

line-hum touch s~itch, 111-664 
line-synchronized driver circuit, IIT-

174 
line-voltage announcer_ ac, III-730 
line-voltage monitor, lll-511 
line-voltage-to-multimeter adapter_ 

V-812 
linear amplifiers 

1.2-k\\i 141-MHz, VI-20 
2-80 MHz, 140\V PEP amat.eur 

radio, 1-GGG 
100 V-.1 PEP 420-450 MHz push-pull, 

I-GG4 
!GO \V PEP broadband, I-556 
amateur radio. 2-30 MHz 140-\.V, 111-

200 
audio power amplifiers, V-51 
CMOS inverter, Il-11 
inverter, linear amp from inverter, 

11-11 
mir.ropower, Vl-73 
rf amplifiPrS 

fi-m, 100 V.', IV-480-481 
90.1 MHz, fV-484-485 
ATV, 10-to-J:J \.V, IV-481 

linear couplers 
ac analog, 11-412 
analog, 11-411 
ck, II-411 
optocoupler, instrumentation, ll-

417 
linear TC sirPn, llI-GG4 
linPar ramp generator, ll-270 
link, fiberoptir., 111-179 
liquid-level dPtectors (see flwd and 

moisturP dPtPr.tors) 
lithium hattPriPs 

r.harger for, 11-07 
sratP of charge indir.ator for, 11-78 

little flipper clip met.Pr, 11-183 
load-sensing drr.uits, V-281-28G 
locator, lo-parts t.reasnre, I-409 
Jock detector·, Vl-176-177 

locks, dedrollil', ll-1!:14-ltl7. JV-161-
163, VI-203-205 

combination, l-58:J, 11-196 
digital enlzy lock, IV-162, V-157 
frequcncy-tmsed lock, VJ-204 
kcykss design, JV-16:J 
lock delecior, VI-176-177 
lhrce-dial combi11ation, 11-1 '.15 

locomotive whisUe, 11-589 
logaritlunic arupliliers, 1-29, [.:35, fl-8, 

VI-56 
de lo video, 1-08 
log-ralio amplifier, 1-42 

logariUunic converter, Ia.st, 1-169 
logariUunic l_ighL sensor, 1-:366 
logariUunic sweep VCO, lll-7:38 
logic/logic circuils, VJ-:310-016 

amplifiers, logic aruplifiers, Jl-:3!32-
335 

low-power birt<;l}', to lOn gain 
low-frequency, 11-:.tJ:J 

low-power irtvertiug, digit<-i.lly· 
sclceiablc gain, 11-3!J:J 

low-power noninverting, digitally 
scleclable input and gain, JJ.3!34 

precision, digilally prograrnmablP 
input mid gain, Jl-:335 

progrmmnable amplifier, JJ.:'J:'l4 
AND gale, Vl-315 
audible pulses, 11-345 
chip tester, VJ-:J:J4 
combiimtorial logic multiplexer, Vl-

315 
converter. Tl'L to MOS, 1-170 
four-st..ule, siugle Lt;ll i11dicator, 11-

361 
isolation arid zero voltage switching, 

U-415 
level shifter, negative-Lo-positive 

supply, I-394 
light-activated. 1-:_m;J 
line monitor, III-108 
logic control for 78xx regulator, Vl­

-562 
overvolt.agc proledion, 1-517 
power supply, 3.3-V from .5-V, Vl-

4(J2 
probes, logic prolies, 1-520, J-52.5, I 

526 IV-430-431 1V-4:J4 VJ-5~2 
VI-523 , , ·' 

CMOS I-523 1-526 111-4!:19 
digital'. III-49,7, V-3iO 
four-way operation, IV-432 
memory-icsier, iuslallcd, 1-5~5 
single-IC design. IV-4!J:J 
three-in-one set: probe, sigual 
tracer, injector, IV-42B 

pulse generator for logic­
troubleshooiing, IV-4:36 

pulser, 111-520, V-48!J 
regulator, 5-V, wit11 clcclronic 

shutdown, VT-4Ll6 
relay AND circuit, VI<llti 
relay OR circuit, \'1-!316 
signals, long delay line for, 111-107 
sine wave oscillalor, Vl-440 
state change indicator, V!-:314 
testers 

audible, Ill-343. v-:313 
TTL, I-527 

translators, logic-level translators, 
IV-242 

long-duration timer, PUT, II-675 
long-range object detector, III-273 
loop ante!Ulas 

8.G ~IHz, IV-12-13 
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logkAogic drcuits rontinued 
dual hand. 80-160 rn, V-:32 
preamp, V-:18 

loop osr.illators, Vl-:185 
loop transmitter, remote sensors, 111-

70 
loop-thru video :1.mplifier, lV-616 
loudness controls, 11-411, 11-47 

amplifier, loudness amp, 11-46 
balance amplifier \Vith, U-:395 

loudspeakers 
coupling drcuit, J .73 
horn as loudspeaker, IV-54 
protector drcuit, V-48:3 
remote link, J-!34:3 

low-distortion input sdedor for 
:1.lldio USP, JJ-:38 

low-frequency osdlluton;, 111-428 
crystal, I-184, 11-146 
oscillator/lla.sl:1cr, II-2:.W 
Pierce usdllutor, llI-133 
TTL osdlilllor, 11-595 

Jow-µass filters, I-287 
active, V-178, V-181, V-188 

digiL.ully selected break frequenry. 
11-216 

fourth-order, V-184 
arnplifier, V1-4D 
13utlcrworth, V-180, V-181 
Chebyshev, fifth-order, multi-

feedback, II-219 
clock-tllllable, monolithic, 1 mV, V-

187 
pole-active, I-29fi 
fast-response, fast settling, !V-168-

169 
fast-settling, precision, ll-220 
predsion, fa .. ~t settli11,15, 11-220 
~fallen Key, VT-221 

10 kHz, T-27!-J 
active, TV-177 
eqnal component, 1-2\:!2 
seron<l order, I ·289 

second-order, V-188 
ser.ond onler S;tllen-Key, 1-289 
un:ity-g:i.in secnnd-urder, V-187 
variable, V-1811 
voltage-controlled, Vl-21\:! 

low-voltage alarnl/indkator, I-224, II-
49.1, TIT-769 

low-voltage power dis<.:01mcctor, II-07 
LVDT circuits, ll-:J36-:3~J9. 111-323-324 

driver demodulator, 11-:_Kl7 
signal conditiu11l'r, 11-338 

M 
m:i.chine visiu11, illumination stabilizer 

for, JJ.3(16 
magnetometer, 11-!J41 
magnets 

current sensur, ma1{11l'Lic currents, 
ITI-!141 

elertromagnetic-Iidd sensor, V-308 
permanent-magnet detector, IV-281 
preamplifiers, mag1tetic, I-89, I-91, 

llT-:17, JJl-67:3, JV-35, 1V-:J6 
proximity sensor, V-:J08 
transducer, magul'Lk trar1sducer, I-

2.1.1 
mains-failure indicator, IV-216 
marker generatur, 111-138 
marker light, 111-:317 
mat.hematic<tl circuits, llI-325-.327, 

IV 2.'18-26~1 V-286-288 \1-317-
326. , ' 
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adder circuits, III-327 
binary, fast"action, IV-2fi0-2fil 

averaging circuit, VI-324 
bridge linearizing function, VI ·321 
difference of squares, VI-82:1 
divider circuits, IV- lfi0-1 fifl 

binary chain. I-2G8 
divide-by-2-or-3 cirr.uit, IV- I f14 
divide-by-N 

1+ GHz, IV-1fifi 
1.5+ divide-by-n, fV-lfil1 
CMOS prograrnmahle, 1-257 
7490-divided-hy-n, n 1-154 

divide-by-odd numbPr, IV-15:3 
frequency dividers, l-2G8, JJ-251. 

Il-254, III-2J;1-21R, IH-!140, lll-768 
1.2 GHz, llI-129 
10-MHz, III-1211 
dock inp1it, JV. 1.51 
derade, 1-259 
divi<le-by-1.5, III-216 
low-cost, !Il-124 
low frequeucy, Hc25:J 
preamp, 111-128 
progrunuuublc, IV-152-153 
staircase gcneralor and, I-730 
tachometer and, I-310 

odli-number counter and, III-217 
Olle trim, llI<J26 
µulsc, non-integer prograi"l1111ahle. 

II-511, 111-226 
minirnum/maximum selector, four­

input, V-332 
multiplier circuits, IV-32G, VI-32fi 

low-frequency multiplier, IV-:125 
precise commutating amp, TV-

262-263 
voltage multipliers, TV-0.11-fi37 

2,000 V low-r.urrent supply, IV-
636-637 
10,000 V de supply, IV-6:3:3 
corona \vind generator, lV--1:\!J:J 

doublers, III-1fi9, IV-fl:'lfi 
cascaded, Cor.kcroft-\\'alton, 

IV-635 
triac-controlled, TTT-4fl8 

laser power snpply, n'-11:16 
negative-ion gener:ltor, high­

voltage, IV-0:14 
tripler, low-rnrrent, IV-6:37 

multiplier/<livider, VI-::118, Vl-:322 
percentage-deviat.ion ratio 

computer, VJ-::126 
polar-to-rert:1.ng11lar 

converter/pattern generator, 
radio direction, V-288 

polynomial generator, V-287 
root. extractor, V·207, V-288 
sir1 approximat.ion, v1.:32:J 
slope integr:ltor, progranuuablc, IV-

2fi9 
square-root circuit, Vl :31 !:-!, VI-:320, 

VI-322 
subtractor, ITI-.127 

MC1330/MC13G2 television l~' 
amplifier, l-fl88 

measurement/test drcnits (see also 
monitors; probes), IT-!140, 111-268-
270, III-828-.148, IV-210-218, JV-
264-311, V-2:10-2:12, V-28\:!-!321, 
Vl-2·~.i8-2fi0, \1-827·!163 

100 Kmegaohm de, l-fi24 
3-in-l test set, TTJ-:1;10 
G5fi drrnits, LF:D output indicalor, 

VI-2GO 
ahsolnte-vahie circuit, JV-274 

uc hot wire, I-581 
uc-currenl indicator, IV-290 
ac-powcr indicator, LED <lisplay, 

IV-214 
ac/dc indicator, IV-214 
ac ouUcl tester, V-318 
ac power monitor, VI-351 
ac wirin~ locator, V-317 
uc-watts cukulator V-304 
accelerometer \1-345 
ucoustic-solUld receiver, IV' -311 
acoustic-solUld transnutter, IV-:111 
activity tester, crystal oscillators, V-

1!38 
alarm and, I-337 
altirnclcr, digital, V-29G 
anuneter, low-current, V-307 
anemometer, hot-v.ire, TTT-842 
atmosphere noise monitor, VJ.:370 
audible logic tester, llI-:143 
audible TTL, l-G24 
audio amplifier tester, Vl-34:J 
audio frequenry meter, J-311, V-

30G, V-320, VI-:3!35 
audio millivolt, JJ!-767, IJl-769 
audio power, T-488 
audio-rf signal tracer, 1-527 
automatic contrast, 1-479 
automotive electrical tester, IV-45 
:1.ntonmtive-teiuperaturc indicator, 

P'fC thermistor, 11-56 
R-field measurer, lV-272 
halance iwlicutor, IV-215 
balance mder fur stereo, V-58.3 
barometer, IV-273, VI-338 
battery irtdicalors/testers, 1-108, I-

121 1-122 I-124 IV-74 IV-78 fV-7U . , ' , , 

beal frequency, I-336 
breath alert alcohol tester, Ifl-:1G9 
broadband ac active rectifier, IV-

271 
buzz box continuity checker, 1-fi:"il 
cable tester, 111-539, V-299 
calibrator (see calibrators) 
capucil.u.nce buffer 

low-input, III-498 
stabilized low-input, III-G02 

capacitance meters, 1-400, II-91-94, 
III-75-77, \11-340 

AJD, 3.5 digit, III-76 
capacitance-to-voltage, II-92 
digital, II-94 

capacitor testers, IV-20.'"i, TV-279, V 
306, VI-358 

clamp-on-current compomsator, Jl. 
501 

CMOS logic, l-G23 
continuity testers, 1-GfiO, I-S.'11, JJ 

342, II-533, Il-G34, II-fi:'JG, TJJ-345, 
III-538-540, IV-287, IV-289, TV 
295, IV-296, V-293, V-.117, V-:119 

crystal tester, I-178, I-18fl, 11-1 fl l, 
V-130 

current meters and monitors, I-20:1 
11-152-157, III-338, VI-2G9, VI-::l:lf1 

ac current indicator, IV-290 
current sensing in supply rails. 

11-153 
ckctrometer amplifier v,ith 

overload protection, 11-1 fif1 
Hall-effect sensors, III-2fi:i, IV-284 
high-gain current sensor, TV-291 
picoarmneter, 1-202, IT-1G4, JJ- 157, 
III-338 

guarded input, II-lGfl 



range mnrnetcr, six-decade, II-
15J. 11-156 

curve tracer, r-:397, IV-274, V-300 
C\V offset indicator, IV-21!3 
deviation meter, IV-:303 
dial pulse, III-6l:J 
digital frequency meter, 111-:344 
digital rnultllul'ler (DMM), iV-2!H, 

V-2!:11 
digital voltmeters (D\'M), 111-4 

;3.5-digit, I-713, 111-761 
!3.75-digit, 1-711 
4.5-digit, I-717, 111-760 
adaptl'r for PC, V-310 
aulo-calii.Jrate circuit, I-714 
automatic nulling, I-712 
interface and temperature 

sensor, II-647 
LED readout, IV-286 
temperature sensor and DVM, 647 

diode tester, I-401, I-402, I-406, II-
343, III-402 

dip meters, I-247, 11-182-183 
bandswitched, IV-298 
basic grid, I-247, IV-208 
dual gate IGFET, 1-246 
little (lipper. II-183 
varicap tuned FET, I-246 

direction-of-rotation circuit, III-335 
diode-curve tracer, IV-274 
diode-matching circuit. IV-280 
dosage rate, I-534 
driver, meter-driver rf amplifier, 1-

MHz. III-545 
duty-cycle meter, 111-329, IV-265, 

IV-275, IV-280 
dwell meter, I-102, III-45 
E, T, and R measurement/test 

circuits. IV-283-29G 
ECG amplifiers with right leg drive. 

VI-3G1 
electrolytic-capacitor reforming 

circuit. IV-27G 
electromagnetic-field sensor, V 308 
electrometer, IV-277 
electroscope, \1-341 
electrostatic detector, III-337 
ELF monitor, VI-33G 
energy consumption monitor, V-290 
expanded-scale analog meters, ll-

18G, 111-774, IV-1fi 
FET prohe, 111-fiOI 
FETvoltmeter, JJJ-7fifi, JJT-770 
fiekl-strength meters, 11-208-212, 

TII-182-18.'i, TV-lfi4-lfifi V-174-
170 

1-fi 150 MHz, 1-275 
adjustable sensitivity indicator, 

I 274 
high-sensitivity, IT-211 
IP or HF, 11-212 
microwave, low cost, l-27:3 
rf"sniffer, n-210 
sensitive, 1·274, !ll-18:3 
signal-strength meter, TV-lfifi 
transmission indir.ator, TT-211 
tuned, J .276 
UHF fields, lV-165 
untuned, 1-276 

lilt.er aualyzer, audio 11lters, lV-309 
11ash exvosure meter, 1-484, 111-446 
frequency comparator. VCO a11d 

invut, Vl-:.l5:J 
frequency cowtter, 111-:340, lV-300, 

V!-:360 
frequency divider, Vl-10-MHz 

frequency standard, Vl-!341 
frequency ml'lers. 1-:JlO, II-24\:l-250, 

IV-282, lV-:JOl 
mmlog, v-:307 
audio, I-!311 
linear, 1-310 
low-cost, 11-250 
11uwer, 11-250 
/JllWl'r-Jillt', ]-!Jll 

frequency shill keyl'r tow: 
generalur, 1-72!3 

frequency standard, 10-Mllz, Vl­
:Jf::il 

gale dip oscillator, VI-:344, Vl-:J4f::i 
Geiger counters, I-5:Jf::i-537, II-489, 

Il-514, V-217-2Hl 
general purpose rf deteclor, 11-500 
go/no-go test circuits, l-401, 1-157 
grid-dip melcrs, 1-247, lV-298 
ground, 1-580, 11-345 
grow1d-noise, battery-powered, 111-

500 
harrnonie distortion 

analyzer, V-291, Vl<J57 
mclcr, V-!312 

irnpcdance checker, V-136 
in-use ir1dicalor, lclevhone, 11-029 

ir1ductarn:c melcr, linear, V-:J16, Vl-
330, VI-358 

infrared detector, low-noise, II-289 
injectors. IV-42[) 
ion detector, VI-267, Vl-533 
ion-sensing electroscope, VI-287 
high-frequency and rf tester, IV-

287-303 
LC checker, IIl-334 
LED meters, I-251, III-347 
level indicators (see fluid and 

moisture, level) 
line-current monitor, III-341 
light meters, I-382, I-383, V-302, VI-

308, VI-350 
line-voltage-to-multimeter adapter, 

V-312 
logic chip tester, VI-334 
logic probes, I-520, I-G25. I-526, IV-

430-431, IV-434 
CMOS, I-523, 1-526, III-499 
digital, III-497, V-310 
four-way operation, IV-432 
memory-tester, installed, l-G2G 
single-IC design, IV-133 
three-in-one test set: probe,-signal 
trar;er, injedor, JV-129 

logic testeL J-fi27, ll-34fi, JJI-343, V-
113 

low-r;1lfrent mea.~1lfement., 111-34:) 
low-ohms adapter, IV-290 
low-volragR, lll-7fi9 
magnet/magnetir. detectors, IIT-141, 

IV-2f\6, IV 281, V-10R 
magnetomPtRr, IJ-!141 
main.~- failure indir.ator, IV-2lfi 
mea.~11ring gange, linear variable 

differential transfonner, 1-404 
met.er testPL JV-270 
mPtronomes, 1-411-413, ll-3fi:1-:1:lfi, 

Ill ::in;3 !154, IV-312-314, V-!392 
rninoammeter, de, fo11r-range, IV-

292 
microl"arad cour1ter. IV-275 
microvolt. ll 499 
millivolt.11ieters, m 767, Ill 769, !V-

289, lV-294, JV-295 
ac 1-716 
au;_!iu, IIl-767, 111-70\:l 

de, IV-2\:!5 
four-ra1~e, JV-28\:l 
high-i.!1put i.!npcdtutce.1-715 
LED readout, lV-2!:14 

ml!tuk marker, Vl-!J:37 
model car derby wllmer indicator, 

VJ-25\:l 
1111.~Julatiun monitor, Ill :375, IV-299 
mono audio-level meter, lV-810 
mution sensor, unidirectional, II 

!346 
motor !tour, 111-340 
motorcycle tune-uv aid, VJ-:J59 
multicundudor-cable tester, IV-288 
multirueters, 1V-2!H, 1V-29::l 
nilllUillllIUeter, Vl-:349 
negative voltage rekrew:e, Vl :J:_n 
noise ,l\cncrator, IV-:J08 
olu!lineters, 1-54\:l, 111-.540, IV-290 
On irtdicator, lV-217 
on-lite-air, 111-270 
op-arnp de offset shill tester, V-!Jl9 
optical light probe, JV-36\:l 
oscilloscope adapter, four-trace, lV-

267 
ovcrspced, 1-108 
overvolta,l\e protcclimt, l-1.50, I-517, 

JI-96, 11-107, JI-496, JII-.Sl:J, lil-
762, 1V-:J8\:l 

paper sheet discrllninalor, copyi.!1g 
machines, III-33!.l 

peak detectors, 11-174, II-175, JI-
434-436, III-771, IV-l'.38, IV-14!3 

analog, \\-ith digital hold, Ill-15:J 
decibel peak meter, 111-348 
digital. III-160 
high-band\\-idth, III-161 
high-frequency peak, II-175 
high-speed peak, 1-232 
LED design. peak meter, III-333 
level detector, I-402 
low-drift, III-150 
negative. 1-225, I-234 
op amp, IV-145 
positive. I-225, 1-235, II-435. 111-
160 

true rms. I-228 
ultra-low-drift peak, 1-227 
voltage, precis10n, 1-226 
wide-bandwidth, III-162 
""ide-range, 111-152 

pH tester, 1-399, III-501 
phase detection/manipulation 

drcuits 
detectors, I-10fi, I-47G, II 344, 

TI-139, ll-11L II-142, 
llI-440-442. IV-127 
10-hitar;cnrar;y, JJ-17fi 
digital VOM, JV-277 
phase-differenr;e rletector, 0 

to 180-degree, II-.'i44 
phase sr.lector/sync 

rectifier/halancPd modulator, 
TTT-441 

sequenr;ers, phase seqnenr;e, 
T-47fi, H-487-442, TII-441 
rr; drc11it, phase sequenr;e 

rPversal r'lf'tpr;tion, 11-488 
revPrsal, re drr;uit to det.ed, 

II-4.'i8 
threP-phase test.er, 11-440 

shiftPrs, pliasP shifters, JV-!147 
0-1 RO dPgrePs, 1-477 
1).:350 degrees, 1.477 
single transistor design, 1-476 

splitter, precision, TTl-582 
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measurement/test circuits continued 
tracker, three-phase square wave 
generator, II-598 

picoummeters, I-202, II-154, TH-.'i.'i8 
circuit for, II-157 
guarded input circuit, II-156 

PIN diode tester, VI-353 
polariJy indicator, V-231 
power gain meter, 60 MHz, I-489 
power line frequency tester, I-311 
power meter, I-489, VI-333 
power supply test load, constant-

eurrent, IV-424 
power supply, 10-:tl.fHz frequency 

standard, VI-335 
power transformer tester, Vl-3fi4 
presealer, 650 MHz amplifying, H-G02 
µressure gauge, digital, V-314 
probes, 4-to-220 V, l!I-499 
process controller, VI-4- tD 20-mA, 

VI-355 
proximity sensor, magnetic;V-:108 
pulse-width meter, III-336 
QRP SWR bridge, III-336 
radon detectors, VI-531-538 
RC decade box, V-294-29fl 
receiver-signal alarm, HT-270 
receiver signal-strength indicator, 

VI-260 
reference circuit, Vl-389 
rcflectometer, I-Hi 
remote-control infrared device, IV-

228 
remote meters, VI-347 
resistance measurement, H-342, \V-

285, VI-33G 
resistor simulator, 100-W, Vl-352 
resistors, programmable, Vl-36:J 
resistance/continuity meters (see 

continuity tester, ahove) 
rfbridge, V-303 
rf output indir:ator, TV-299 
rf power indir:ator, 1-16, Ul-3::12, Yl-

348 
rfprobe, I-523, HT-498, ll!-502, IV-

433 
rftest oscillator, V-412 
rfvoltmeter, HT-766 
If-actuated relay, Hl-270 
S meter for communicatious 

receivers, V-811 
scale, electronir:, V-297 

SCR tester, TH-344 
short-tester, V-313, V-315 
shutter, I-48G 
signal generators, V-308 

AM broadca.5t-band, 1V-:J02 
AM/IF, 455 kH:.::, IV-301 

signal strength meter, 11I-:J42, IV-
166 

signal tracer, JV-428, V-30!.l 
signal tracking sigual generator, VI-

3;>6 
simulated, T-417 
single injector-tracer, 11-500 
soil moisture, III-208 
sound-level meters, 111-:346, IV-305, 

IV-807 
telf,phone, 111-614 

sonnd sensor, 1V-'.H8 
sonnd sub carrier generator, VI-358 
sound-test cin:uits (see also sound 

generators), IV-:J04 
speedometer, bike, fV-271, IV-282 
static detector, IV-276 
stereo test circuits 
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audio-level meter, IV-310 
audio-power meter, III-331, IV-
306 

tmlar1ce indicator, I-618-619 
reception indicator, III-269 

stud finder, III-330 
straiI1-gaugc sensor, Y1-33G 
su1_1ply-volt.agc monitor. V-320 
suppressed zero, I-716 
SWH power, 1-16, I-22, IV-269 
t.achomclcrs, I-04, I-100, I-102, 11-

175, 111-:335, 111-340, III-347, V-65, 
V-586-5!J8 

analog readout, IV-280 
calibrated, III-588 
dosed loop feedback.control, 

Jl-!J!JO 
digital readout, II-61, IIl-4:.i, IV-

268-268 IV-278 
dwcll met~r/tachometer, IT14f1 
feedback control, II-378, II-390 
frequency counter, I-310 
low-frequency, III-596 
minimum-component design, T-

405 
motor speed controllers, Il-378, 

II-389 
optical pick-up, III-347 
set point, III-47 

telephone 
in-use indicator, II-G29, IV-GflO, 

IV-563 
line-tester, V-G15 
off-hook, I-633 

temperature (see temperature-
related circuits) 

temperature indicator. IV-570 
test driver for hohhy servos, Vl~l97 
test probe, 4-220 V, Til-499 
tester, IV-270 
thermometers, HT-687-fi43 
three-in-one set, logir: probe, signal 

tracer, injector, TV-429 
three-phase tester, H-440 
tilt meter, III-644-646, v-:102 
tone, digital IC testing, II-G04 
transistor tester, 1-401, TV-281, V-

306 
transistor-matching cirC11it, V1-3::!8 

-transmitter-output indir:ator, IV-218 
tri-color indicator, V-282 
TTL-logic tester, T-fi27 
universal test probe, JV-431 
UHF source dippe.r, TV-299 
undervoltage, battery operated 

equipment, T-123 
universal test probe, IV-4:Jl 
VCR head amplifier tester, Vl-48 
vibration meter, 1-404 
video-signal amplitude 111casurcr, V-

309 
visual modulation, l-430 
visual level, 111-269 
voice level meter, Vl-1!:14 
voltage level indicators, 1-:335, I-

337, I-318, T-718, 111-758-772, V-
301, V-31G 

voltage probes, V-474 
voltmeters, TTl-758 

8.fi digit, 1-710, I-7l:J, JJl-761 
4.fl-digit, 111-760 
5-digit, Ill-760 
ar:, T-716, 111-765,111-772 
add-on thermometer for, III-640 
har-graph, l-!:19, 11-54 
dr:, TTI-762, 111-763, V-301 

digital voltmeters (DVM), III-4 
:J.5-digit, corrunon anode 

display, I-713 
3.5-diJ;lit, full-scale, four­

decadc, III-761 
!J. 75-digit, I-711 
4.5-digiL, III-760 
4.5-digit, LCD display, I-717 
auto-calibrate circuit, I-714 
automalic nulling, I-712 
iHterfacc and temperature 

sensor, II-647 
LED readout, IV-286 
temperature sensor and DVM, 

647 
FET, l-714, l!I-765, III-770 
hi,11,h-input resistance, III-768 
JFET, V-318 
LED CXPilllded scale, V-311 
millivoltmeters (see 

millivoltmeters) 
rf, I-405, III-766 
siI!Rle-chip digital, VI-329 

voltolmuneters (VOM) 
fil'id strength, I-276 
phase meter, digital readout, IV-

277 
volwnc indicator, audio amplifier, 

IY-212 
VOR signal simulator, IV-278 
VU meters, I-715, II-487, III-487, fV-

211 
watch tick timer, V-292 
water-level measurement r:irr:nit, 

IV-l!Jl 
wattmeter, optical isolator, VT-242 
wave generator, three-phase digital, 

VI-343 
wavemeter, tuned RF, IV-302 
wideband test amplifier, IV-303 
wire tracer, II-343 
zener diode test set, V-,q21 
zener diode tester, I-400, T-406 
zero center, FM receivers, I-38B 

1nedical electronic cirr:uits, TT-!14 7-
34!J, III-349-352 

biomedical instrumentation 
differential--amp, III-282 

breath monitor, III-3GO 
ECG amplifiers with right leg drive, 

VI-354 
EKG simulator, three-chip, TJJ-350 
heartbeat transducer, Vl-387 
heart rate monitor, 11-348, Tl-349, V-

342 
preamplifier for, H-349 
stimulator, r:onstant-current, 111-:352 
stimulus i~olator, TTI-351 
thermometer, implantable/ 

ingestible, TTI-641 
m&gaphone drr:nit, VT-93 
melody generator, single-chip desi~1, 

IV-520 
memo alert, V-3G2 
memory-related drr:uits 

EEPROM pulse generator, 5V­
powered, TII-99 

flash memory programrniilg supply, 
+12volt,VT-138 

lithium backup battery 
rt>:placF.ment, VI-120 

memory protector/power supply 
monitor, TV-425 

memory-savi:rlg power supply, II-486 
transceiver memory backup, VI-28 

messenger circuit 



Morse code, VI-406-407 
single-chip, Vl-:373 

metal detectors, 11-!350-!352, 1V-l:J7, 
V-322-324 

low-cost design, v-:J2:J 
micropower,-1-408 
pipe detector, V-:J2:J 

meters (see measurement/test 
circuits) 

mctl1anc concentration detector 
lincari:.:cd output, 111-250 ' 

metronomes, 1-41:3, 11-353-:355, lll-
35:J-:J54, 1V-:J12-:J14, Y-!3!:12, VJ-
064-:366 

w:-linc operalcd unijum:tiou, l/-:3.'i5 
accentuated beat, 1-411 
audible mctronornc, Yt-:J65 
downbcat-cn1phasizcd, 111-35!3-354 
electronic, 1V-:J1!3 
low-power design, IV<l13 
novel design, IV-314 
sight and sound, 1-412 
siffiple, II-:354 
top octave generator, V-!3!:1:J 
version II, II-:355 
visual metronome, Vl-!366 

micrommnctcr, de, four-ran.l(c, JY-2!:12 
microcontrollcr, rnusical organ, 

prcprogrmmncd single-chip, 1-600 
microphon<.e circuits 

AM-modulated oscillator for 
wireless microphones, Vl-450 

amplifiers, I-87, III-34 
electronic balanced input, 1-86 

buffer amplifiers, high-Z, Vl-125 
electret, preamp circuit, V-21 
external mic circuit for 

transceivers, V-351 
FM wireless, III-682, III-685, III-691 
high-impedance input circuit, VI-81 
miru-megaphone circuit, VI-93 
mixer, II-37, V-363, V-364 
parabolic dish mikes, electronic~.ear 

amp, VI-82 
preamplifiers, II-45, IV-37, IV-42 

balanced mic, VI-77 
dynamic mic, VI-76, Vl-79 
low-impedance, IV-41 
low-voltage, VI-56 
tone control for, II-687 
transforrnerless, tu1balanced 

input, I-88 
transforrnerless, unbalanced 

input, I-88 
underwater microphone, VI-379 
-wireless, I-G79, IV-652-654, Vl-661 

microprocessors (see computer 
circuits) 

microvolt comparators 
dual limit, III-89 
hysteresis-including, III-88 

microvolt probe, 11-499 
microwave amplifiers, IV-315-319 

fi.7 GHz, lV-317 
bias supply for preamp, IV-318 
preamplifiers 

2.3 GHz, IV-316 
3.4 GHz, IV-316 
bias supply, IV-318 
single-stage, 10 GHz, IV-317 
two-stage, 10 GHz, lV-.'319 

microwave field strength meter, 1-273 
MIDI (see musical cirr:uits) 
Miller oscillator, 1-198 
millivoltmetprs, III-7fi7, III-769, IV-

289, IV-294, IV-29fi 

ac, l-7lfi 
audio, Ill-7fi7. II1-7fi9 
de, IV·29fi 
rour range, IV-289 
high-mput impe<lance, I-71G 
LED readout, lV-291 

mini-stPreo andio amplifiers, III-38 
minimum/maximum selector, four­

input, V-332 
mixers, III-867-870, IV-830-33G, V­

.'1fi9-864, Vl-:392-393 
1- MHz, I-427 
audio, l-28, l-fi9, 11-3:\ lV-335, V-

862, V-864 
GMOS, 1-fi7 
r:ommon-s011n~e, I-127 
digital mixer, IV-.181 
diplexer, IV-88G 
doubly balanced, 1--427 
dynamir: audio mixer, IV-881 
t'our-channel, 1-fifi, 1-fiO, U-40, III-

!369, IV-.188 
l'uur--input, l-f1fi, IV-884 
guitar mixer, low-noise, fonr-

channel, V-8fi0-861 
H~' transceiver/mixer, IV-4G7 
hybl"id, 1-60 
input-huffored, 111-869 
local oscillator, d011ble-balanced 

mixer, V 4Hi 
microphone, TT-!37, V-.'~fi:i, V-864 
mixer/oscillator for AM receivers, 

Y-412 
multiJJlexer, l-427 
one-transistor design, l-fi9 
pa.ssive, 1-58 
preamplifier with tone control, I-f18 
si,l.(nal combi1ter, 111-368 
silent audio switclting, 1-59 
sound ainplifier and, 11-:37 
SLl'rco mixer, pait controls, !Y-332 
unity-gain, four-input, lY-334 
utility-desi,l.(n mixer, JY-:3!36 
UJ1iversal stage, 111-:370 
video, hi;.l.h-performa.nce operation, 

lV-609 
mobile e4uipmeut, 8-amp regulated 

power supply, 11-461 
model and ltvliby circuits, JY-:337-

!340, Vl-:J94-:J96 
controller, model-train aucllor slot-

car 1V-:J:J8-:J40 
rnilro;d crossing Hasher, VI-:J95 
ruilroud track control si,l.(nal, Yl-396 
rocket launcher, ll-!358 

modems 
power-line, carrier-current circuit, 

111-82 
power line modem for computer 

control, VI-474 
protector, V-47U, V-482 

modulated read.back syslcms, 
disc/tape phase, I-SU 

modulation indicator/monitor, 1-4!30 
CB, I-431 

modulators, 1-4~37, II-368-372, 111-:371-
377 V-365-367 Vl-097-403 

455-kHz, V-366 ' 
+12V de single supply, balanced, 1-

437 
AM, I-438, II-370 
balanced, III-376, III-441 
digital pulse width modulation, VI-

400-401 
double-sideband suppressed­

carrier, 111-377 

DSB modulator, four-quadrant, Vl-
402 

FM, V-366. V-367 
high-frequency, varactorless, Vl-

3D8 
linear (AM) amplitude modulaLor. 

Vl-402 
linear pulse-width, 1-4:37 
monitor for, III-375 
musical envelope generator, 1-601 
pulse-position, 1-4!35, llI<l75 
pulse-width, 1-435, I-436, l-4!38-440 

Ill-376, IV-326, Vl-402 
rf, 1-436. II-36U, III-372, III-374 
saw oscillator, 111-37'.3 
TTL oscillator for television display, 

II-372 
TV, I-439, II-433. II-434 
VHF, I-440, III-684 
video, I-437, II-371, II-372, Vl-399, 

VI-403. VI-3DU 
moisture detector (see fluid and 

moisture detectors) 
monitors for computers (see 

computer circuits-) 
monitors (see also alarms; fluid mid 

moisture; light-controlled 
circuits; motor control circuits; 
speed controllers; temperalurc­
related circuits; tone controls), 
V-3G8-372 

ac power line monitor, VI-473 
acid rain, III-3Gl, V-371 
baby monitor, V-370-371 
battery monitors, I-106, 1-222, II-7 4-

79, 111-60-67, IV-73-80 
bird feeder monitor, V-371 
blinking phone light, II-624 
breath monitor, IIl-350 
current, III-2fifi, IV-284 

alarm and, III-338 
directional signals, auto, III-48 
door-ajar, automotive circuits, 

111-46 
dnty cyde, III-329, fV-275 
flames, III-313 
home security system, I-6 
line-current. 111-341 
linP-voltage, III-fill 
logic line, III-108 
modulation. I11-37G, IV-299 
overvoltage protection, I-lGO, 1-517, 

ll-9fi, II-107, 11-496, III-G13, llI-
7fi2, IV-889 

power-supply monitors, II-491-497, 
lll-49!3-49f>, IV-422-427 

backt1p supply, drop-in main­
activatPcL IV-424 
booster/buffer, boosts reference 
current, TV-42:1 

circuit breaker, trip circuit, lV-428 
conuections monitor, ac lines, 

111-510 
fault monitor, single-snpply, 111-
4!:15 

memory protector/snpply 
monitor, IV-425 

polarity-protection relay, TV-427 
tiCH design, JV-:385 
test load, constant-current, IV-
424 

triac for ae-voltage control, IV-42fi 
tube arnplifier, high-voltagP 

isolation, lV-426 
volllil-(c moHitors (see voltage 
monitors) 
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monitors continnmt 
radon detedors, VI ,5:31_50~! 

room monitor, V :369 
monostable multivihraturs, 1-465, III-

229, nr-2;10, rrr-2:1.s, 111-2;J7, v-
380, V-;187, Vl-700 

input lockont, T-404 
light-controlled, VI-!109 
Jiitear-ramp, ITT-2.17 
photocell, ·monostahlP, TT :329 
positive-triggered, 111-229 
TTL, monostahle operation, 1-464 
CJT, monostahle opPratior1, 1-460 
video amplifier and compawtur, ll-

268 
mooring light, automatic, JJ-:320 
~Iorse code drr111ts, Vl-404-409 

code pradke oscillator, Vl-409 
CV./ audio filter, Vl-405 
CW identifiP.r, Vl-408 
messenger circuit, Vl-406-407 

MOSFETs 
amplifier, higl1-irnped011tce biasing, 

V-19 
audio power amplifiers, V-47 
biasing, higl1-im_µed011tcl' meLhod, V-

19 
buffer amplifier, V-9:J 
drive current booster, VJ-:368 
driver, high-side, Vl-199 
frequency conve1ter, V-12:3 
mixer/oscillatur for M1 receivers, 

V-412 
power rontrol switch, 11/-:386 
power inverter, 111-295, V-247 
pnsh-pull amplliler, VJ-55 

mosquito re._pellirig circuil, 1-684 
motion/_µruximiLy dclcctors, I-135-

1:36, J-:J44, ll-1:35, U-136, II-505-
f:>07, 111-514-518, IV-341-346, 
V-!376-!J77, V-484-486 

acoustk Doppler motion detector, 
IV-:J4:J 

alarl!l for, 11-506, VI-657 
auto al<-1rm, 1-9 
r:a11<witivc, lll-515 
capacitive sensor louch switch 

s,ystem, Vl-656 
field dislw·bancc sensor/alarm, Il-

507 
lnfrared-reflcction switch, IV-34G 
lighl-bcain intruder-detection 

al<inn, V-11, V-13 
luw-cmTcnl-drain design, IV-342.-313 
ma).lnelic, V-308 
microwave circuit, V-377 
n1olorcycle alarm,- I-9 
oUjccl detector, long-range, TTT-27.'i 
optical detector circuit, V-10:1 
oplical interruption sensor, JV-:100 
people-detector, infrarPd-activatPd. 

JV-225 
proximity s~itch, infrarpd-

aclivated, IV-34G 
relay-output, IV-345 
room monitor, V-369 
SCR alarm, III-517 
self-biased, changing field, T-l.1f> 
switch, 111-517 
UHF, III-516, IV-341 
ultrasonic motion deter.tor, Vl-668 
ullrasonic proximity dPtector, VI 

660 
unidirectional, II-81fi 

motor control circuits, JV :147-!3!1:3, V-
378-381, VI-110-110 
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400 Hz servo amplifier, Il-:J86 
ac motors, II-37:-i 
ac servo amplifiPr, bridge-type. lll-

387 
bidirectional proportional co1LtroL 

II-374 
blender control cirruit, V-:379 
compressor protector, TV-3."Jl 
de motors 

direction controls, J-4fi2 
driver controls, 

fixed speo:>d, Tll-387 
reversing, U-881 
servo, bipolar r;ontrol input, 11-
385 

speed-control!Pd reverslUle, lll-
388 

fiberoptic controls, TT-206 
speed control, VT-411 

direction controlln, Vl-4 l~L Vl-416 
de motors, T-4G2 
series-wound motors, J-448 
shunt-wound motors, l-456 
stepper motor, TV-!350 

driver r;ontrols 
ac motors 

thre.,-ph:o!.SP, IJ-88!'! 
two-phase, T-4SO, II ~~82 

constant-spPPd, 111-386 
de motors 

fixed spePd, 111-:J87 
reversing, ll-:381 
sPrvo, hipola.r· co!ltrol inpul, II­

.18fi 
spePd-controlled reversible, III­

.188 
N-phase motor, JI-:382 
piezn drive, V-:J80 
P\V\1, V-380 
reversing, de co1ttrol ~ignals, II­

:181 
sel'vo motor mnplifier, 1-452, II­

:184 
stepper motors, lll-390 

halt"--step, IV-049 
quarter-step, JV-050 

two-phase, 11-456 
fiher optic, de, vmiable, II-206 
hours-in-use melcr, UI-340 
imiuction motor, 1-454 
load-depemknl, universal motor, I-

451 
mini-drill control, IV-348 
modl'l train <tnd/or car, I-453, I-45:i 
phase co1tlrol, hysteresis free, I-378 
piezo molor drive, V-380 
power brake, ac, II-451 
power-factor controller, three-

phasc. II-388 
µowcr-lool torque, I-458 
PWM motor controller, III-889 
P\\.'~ servo amplifier, III-379 
PWM speed control, II-37fi 
PWM speed controllenergy-

recovcring brake, III-380 
~elf-limi.J1g control, built-in, 

universal motor, I-451 
servo motor amplifier, I-152, TT-.184 
servo system, III-384 
speed control (see speed 

controllers) 
start-and-run motor circuit, TTT-::182 
stepper motors, V-G71-fi78, VT-000 

602 
half-step. IV-349 
quarter-step, IV-8GO 

speed and direction, IV-.'if:>O 
tachometers, I-94, I-100, I-102, H-

175, IIl-33G, III-340, IIT-347 
V-65, V-59G-G98, Vl-98, VI-298, 

VI-371 
analog readout, IV-280 
calibrated, III-598 
closed loop feedback control, 11-

3!)0 
digital readout, II-Gl, III-4G, IV-

268-269 IV-278 
dwell met~r/tachometer, TTT-4f:> 
feedback control, II-378, 11-390 
frequency colll\ter, I-810 
low-frequency, IIl-G9G 
minimmn-component design, 1-405 
motor speed controllPrs, 11-878, 

II-389 
optical pick-up, IIT-847 
set pomt, III-47 

three-phase controls, Tl-38!3, Tl-388 
time-delay motor-control, long 

time, VI-113 
two-phase controls, T-4GO, 11-:382 

motorcycles (see automotive 
circuits) 

multiburst generator, square 
waveform, II-88 

multimeters (see also digital 
multimeters (DMM), TV-2!:H, IV-
293 

multiple-input detPctor, JI!-102 
multiplexers, TJJ-:191-397, V-:J82-:J80 

l-of-8 channel transmission system, 
III-39G 

analog, TT-.'192, V-38!3 
0/01-perr;ent, 11-392 
bufferer! input and output, III-'.3[.l6 
inputlontput buffer Jor, III-11 
single- to fow·-trace co1tvcrler, II-
4::11 

capaf:itance, ll-200, ll-416 
f:omhinatorial logic, Vl-:315 
f:omm0n-catl10de LED-display 

ADC, 111-764 
d.,-, TTT-::194 
differPntial multiplexer, l-425, 1-

428, JJ-428 
driver, high-s1.1eed Ii.He driver, I-264 
eight ,channel data acquisilion 

circuit, Vl-378 
eight-cha11nel n1ux/dcrnux, I-426, II-

115 
four-tha1mel, low-cost. III-3D4 
frequency, lll-210-218 
line driver, 1-264 
low outpul irnpedance, VI-605 
m01U1entalical, one trim, III-326 
oscilloscopes, add-on, III-437 
pulsc-'A-idllt, III-214 
resistor, II-l!J!J 
sainple-und-hold, three-channel, III-

:J\:16 
two-level, III-:392 
video, 1-of-15 cascaded, III-393 
wilicbai1d differential, II-428 

nwltiµlier circuits, IV-325 
capacilancc multiplier, V-205, V­

;347 
low-frequency multiplier, IV-32G 
pl:tolomultipliers, high-volt power 

supply, V-444, V-445 
precise commutating amp, IV-2fi2-

263 
resislance multiplication circuit, op 

mup, VI-431 



voltage multipliers, lV-631-637 
2,000 V low-current supply, IV­
fi3G-fi37 
10,000 V de supply, IV-633 
corona wind generator, IV-633 
doublers, 111-459, IV-635 

cascaded, Cockcroft-Walton, 
IV-G3G 

triac-controlled, III-468 
laser power supply, IV-636 
negative-ion generator, high­

voltage, IV-634 
tripler, \ow-current, IV-637 

multivihrators, V-384-388, VI-417-410 
100 kHz free n1nning, II-485 
astahle mnltivihrators, II-269, II­

filO, ll-fi97, llI-196, III-224, 111-
28:1, 111-287, 111-238, V-.~8fi-.'~88, 
VI-418-419 

bistable multivibratorn, 1-18.1, JJ-
465, VJ-418 

inverter, 111-10:3 
deboum:er, JV-108 
flusher, 1-2!:1!:1, 11-234 
lrnnp d1iver, lV-160 
pushbuLlon lrlf\ger, V-388 
RS flip-flop, l-:J!:l5 
SCR, II-"367 
SR flip-flop, IV-651 
touch-triggered. I- l!J!J 

car batte!1', II-106 
CB modulation. II-431 
CMOS, V-385 
current, II-203 
duty-cycle, 50-percent, III-684 
free-running 

100 kHz, I-465 
programmable-frequency, III-235 
""ith op amp, V-388 

low-frequency, 111-237 
low-voltage, II-123 
modulation, II-130 
monostahle multivibrators, I-465, 

III-229, IH-230. 111-235, III-237, V-
386, V-387 

input lockout, I-464 
linear-ramp, 111-237 
photocell, monostable, II-329 
positive-triggered, IIl-229 
TTL, monostable operation, 1-464 
Tl.IT, monostahle operation, I-463 
video amplifier and comparator, 

H-2fl8 
one-shot, J-4flfi, I-720, ff-2fiG, ll-4G:J. 

JJJ-222, JII-238, HT-317, 111-GG4, V-
388, VT-419 

osdlloscope, II-474 
single-si1pply, JII-232 
sound level, 11-403 
square-\Wl.VP generators, JV-G36 
telephone line, 11-028 
very-low-frequenr.y, V-38G 
wideband radiation, JI-G3G 

music r.irr.nits (see al8o sound 
generators), V-389-393 

envelope generator/modulator, IV-
22 

instrument tune-up, audio 
generator, V-190 

melody r.ircnit, V-393 
melody generator, single-chip 

design, TV-fi20 
metronome (see metronomes) 
MIDI rer.eiver, V-192 
MIDI transmitter, V-393 
multi-tone gPnPrator. V-fififi 

music maker circuil, III<J60. IV-521 
musical chimes, I-640 
musical envelope, modulaLor, 1-601, 

IV-22 
octave equalizer, V-353 
perfect pitch circuil, V-:J~H 
synthesizer, V-10-noLe, V-561 
lclephone music-on-hold cin:uit, V-

601, V-605 
•vireless guitar lnmsmi.Uer. Vl-661 

mux.ldemux (see mulliplcxers) 

N 
N-pha..se motor drive, TIT-382 
NAU prernnps 

record, 111-673 
lwo-pole, lll-673 

NAB tape playback pre-mup, lll-!J8 
nanoammcter, 1-202, Vl-349 
NE602 

de power circuit, V-358 
input/output circuits, V-365 

negative-ion generator, IV-634 
neorrflashers, I-303 

Christmas light flashers, VI-225 
five-lamp, III-198 
two-state oscillator, III-200 
tnbe, f-304 

networks 
crossover networks, 1-172-173, II-35 

fiV, I-G18 
ar./dc lines, electronic, I-GIG 
active, T-172 
asymmetrical third order 

Rutterworth, I-17:1 
eleL-tronic circuit for, JJ-1H 

lilter, 1-291 
s_pcedL, teleJ.ihone, ll-!1:1:1 

ui-cad batteries l-1 lR 
Uit<tlyzer for, ril-64 -
d!<U"ger, J-112, 1-1 J6, ]JJ.fl7 

12 v, 200 mA per hour, T-114 
current ;utli voltage limiting, T-114 
fri.st-adiug, 1-118 
port.able, 1\i-69 
temperature-sensing, IV-77 
U1ermally controlled, 11-68 

packs, automotive dw.rger for, T 11!) 
porlable, lll-47. IV-6!:1 
prolectioll circuit, 111-62 
simpli-cad, 1-112 
Lemperalure-sensi.Itg dtarger, IV-77 
Lest circuil, JV-79 
Lhernwlly conlrolled, 11-68 
zappers, 1-6, 11-66, 11-68 

nighl lighls (see ligltts/l.i,l\ht-activated 
arid controlled circuits) 

nighl-vision illumiI1ator, JH, VJ-265 
nighl-vision scope power supply, Vl-

501 
no-doze alann, V-8 
noise generulors (see sou11d 

generators) 
noise detector fur ac circuits, Vl-184 
noise reduction circuits, Il 393 396, 

111-398-401, IV-;3.54-:356, Y-:396-
0!:18 Yl-420-424 

rnnpfilied noise fuuiter fur SVv' 
receivers V-:J!:l7 

audio dipp~r/limiler, JV-:355 
audio dynillttic system, V-!397 
audio shunl noise liutiil'r, JV-355 
audio squckh, II-:J94 
balar1cc amplifier willt louditess 

control, II<l!l5 

blanker, JV-:366 
clipper, ll-!J!:l4 

adjustable, Vl-42:3 
audio-powered, Jl]-:J!:16 

Dolby, Vl-421 
Dolby 11, decode mode, 111-401 
Dolby 11, encode mode, 111 400 
Dolby 11/C, 111-:399 
dymunic itoise redur.tion, 111-:121 
fillers (see lilters) 
fuuiler, ll-!J!:l5, Jll-:321, VI 42!3 
low-level signal nuise, V-:398 
noise generator, VJ-421 
noise-based voti.Itg drcuit., VJ-422-

423 
receiver applicatiou, V-398 
shorlwavc receiver Boise limiter, V-

3!J7 
noise monitor, VI-370 
noninverting amplifiers, I-32, 1-33, 1-

41, III-14 
ac power, I-7!J 
adjustable gain, I-91 
comparator with hysteresis in, 1-153 
high-frequency, 28•dB, III-263 
hysteresis in, I-153 
low-power, digitally selectable input 

and gain, II-334 
power, T-79 
programmable-gain, III-GOG 
single supply, I-74 
split supply, T-7G 

nonselectivP frequency tripler, 
transistor saturation, II-2G2 

No1ton antplifier, ahsolut.e value, Tll-
11 

nokh lilters (see also filter circuits), 
l-2$J, ll-3!:17-40:3, !Jl-402 -404 

4.5 MHz, 1-282 
550 llz, 11-:J!:l9 
1800 Hz, 11-3!:18 
aclive band reject, 11-401 
adjuslablc Q, ll-:J!:l8, V-17!:1, VJ-217 
audio, 11-400 
bandpass mtd, 11-22:3 
higlt-Q, 111-404, V-178, v1-21:3, vr. 

217 Yl-220 
RC, vi-221 
sdcclable bandwidth, 1-281 
shorlwave receiver lilil'r, V-185 
thrce-arnplificr design. 1-281 
tunable, II-3!J9, 11-402, V-17!:1 

passive-bridged differentiator, 11-
403 

hum-suppressing, 1-280 
op amp, II-400 

twin-notch for 1 kHz, V-18:.l 
twin-T, III-40'.3 
\Vien bridge, 11-402 

NTSC gray-scale video generalor, Vl-
670 

NTSC-to-RGB converler, Vl-677 
NTSC-to-RGB video decoder, IV-61:.l 
nuclear particle detector, l-5:J7 
null circuil, lll-6!:1 

op rnnp offset null, VJ-427 
null dcleclor, 1-148, 111-162 

0 
octal DI A converter, V <J50 
ohrruneters, T-54!J 

linear, III-540 
linear scale, I-54!J 

five-range, IV-2!JO 
ohms-to-volts converter, 1-168 
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oil-pressure gau.gP., automotive, I\i-
44, IV-47 

on/off control, 1-fififi 
on/off inverter, IIl-G94 
on/off touch S'hitchP.s. 11·6!:11, 111-663 
one-arm bandit gamP, VI-251 
one-of-eight channP.1 transmission 

system, !If-100 
one-shot function gP.nP.ratoro;, 1-465, 

V-388, Vl-419 
digitally controllP.d, I-7211 
precision, III-222 
pulse generator, V-490.491 
retriggerable, 111-288 

one-shot timers, lll-fifi4 
light-controlled, 111-817 
voltage-controllP.d high-s_peed, 11-

266 
op amps, Il-404-400, 111-405-406, IV-

357-364, V-399-403, Vl-425-431 
xlO, I-37 
xlOO, I-37 
astable multivihrator. 111-224 
audio amplifier, IV-8,q, Vf-427 
balanced amplifier, VI-429 
bandpass filter, Vl-216, Vl-222 
bidirectional compound op amp, IV-

361 
bridge connections for power op 

amps, VI-92 
clamping for, II-22 
clock circuit using, ITl-85 
comparator, three-input aml gate 

comparator, IV-~08, 
composite amplifier, V-401, V-400 
compound op-amp, IV .!364 
current regulator, Vl-4:30 
de offset-shift tP.st.P.J', V-:Jl!:I 
differential amplifier, Vl-186 
driver, IV-158-1G9 
feedback-stabilized amplifier, IV-

360 
free-running m11ltivibrator, v-:J88 
full-wave rectifiP.r design, V-40!J 
gain-controlled op amp, 1V-:J61 
high-gain/bandwidth, V-40:J 
input guard for high-7. op amps, Vl-

428 
intrinsically safo protected, 111-12 
inverter/rectifier, prograrnmable, 

IV-3G4 
laser driver, V1-29fi 
logarithmic amplifier, VJ-56 
long RC time constants, VIc426 
microphone mixPr, V-;364 
mixer circuit, VI-:19;3 
offset null, VI-427 
on/off switch, transistorized, fV-546 
paralleled powPr op amps, VI-84, 

VI-429 
polarity gain adjustment., V-400 
power op amp, V-402 
power hoostPr, fV-:J58 
power driver circi.iit, JV 158-159 
pseudogronnd, v1.4:31 
quad, simultanPous waveforrn 

generator using, 11-25!:! 
resistance multiplication circuit. VI-

431 
sa...,1,ooth generator, VI-701 
single potentiometer lo adjust gain 

over hipolar rar1ge, 11-4116 
singl.,-supply applications. VI-430 
S>ving rail-ray, LM:J24, IV-363 
tempPrature-compensated 

breakpoint, nonlinear, V-19, V-401 
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transconductancP op <H!IP, with 
booster, VI-47 

tunable notch filter wit.h, 11-400 
V- and 1-protP.ctPd, V-25 
variable gain, II-405, V-402 
VCO driver, TV-:1fi2 
video op amp circuits, 11/-615 

optical circuits (.wm nlso lasers; 
lights/light-adivated a1td 
controlled circuits), ll-407-4HJ, 
IV-3GG-3fi9, V-404-40!:1 

50 kHz center frpquency FM 
transmittP.r, 11-417 

ac relay, III-418 
two photon CO\Jj)lers, 11-412 

ac switcher, high-voltage, 111-408 
ambient light-ignoriug optical 

sensor, 111-41:3 
CMOS couplP.r, lll-414 
communication 5ystem, 11-416 
couplers/optocouplers, 11-40!.l, II-

417 
analog c0nplPr, linear ac, 11-412 
analog couplPr, linear, 11-41!3 
CMOS design, 111-414 
de linear couplP.r, lf-411 
instrumentation, linPal', 11-417 
optocouplers, 11-409, 11-417 
stable, Il-409 
TTL design, 111-41 fl 

de latching relay, 111"417 
digital transmission isolator, 11-

414 
direction discriminator. V-408 
high-sensitivity, NO, two-Lennirial 

zero voltage switch, 11-414 
indicator lamp driver, 111-410 
integrated solid state relay, 11-408 
interfacPs, optocotlplen;/ 

optoisolators, V-406-407 
intern1ption sPnsor, IV-366 
isolation and zero voltage s>>itching 

logic, 11-4 lf> 
isolators/optoisolaturs, JV-475 

driver, high-voltage, 111-482 
telephone status monitor usirig. 1-
626 

light-detector, TV !369 
line-current dP.tector, 111-414 
microprocessor triac array driver, 

II-410 
optoconp!Pr, V-407 

interface circuits, V-406-407 
optoisolator 

interfacp circ11its, V-406-407 
relay circuit, IV-475 

paper tapP. rPader, 11-414 
photoP.lPctric light eonlroller, IV-

3G9 
photorPcP.ivPr, optimized noise/ 

responsP, V-405 
phototransistors 

amplifiPr, \'·409 
variahlP.-sP.nsitivity, V-40!.l 

power ontagP light, line-operated. 
III-415 

probe, IV-:109 
proximity detector, V-405 
pyromP.ter, 1"=654 
rpceivPrn, 1-364, 11-418 

50 kH7. F'M optical lrnnsmitter. 
11-418 

light rPceiver, IV-367 
optical or la.ser light, IV-367, IV­

!1f\8 
rPlays, lll-412, 111-417, III-418 

de solid-state, open/dosed. III-412 
safety-circuit switch, V-409 
Schmitt triggE'r, I-:J62 
sensor, ambient li,!Shl ignoring, III-

41.q 
sensor-to-T1'L interface, III-314 
source follower, photodiode, III-419 
telephonP ring detector, lII-611 
transmitter, I-.'36:3, 1-367, IV-368 

light transmitter, JV-068 
triggering 8CR series, 111-411 
TTL couplPr, optical, 111-416 
zero-voltagP switching 

closed half-wave, 111-412 
solid-state, 111-110 
solid-state relay, IJJ-416 

optocouplers (see optical circuits, 
conplPrs) 

optoisolators (see optical circuits, 
isolators) 

OR gate, I-395 
relay drcnit, VJ-:316 

organ, musical, 1-415 
preprogrammed sinp,le ehip 

microcontroller for, 1-600 
stylus, I-420 

osci!lators, 11-420-429, 111-420-432, 
IV-370-377, V-410-421, VI-432-
459 

l kHz, II-427 
1.0 MHz, T-f>71 
2 MHz, IT-571 
5-V, 111-432 
50 kHz, !-727 
400 MHz, I-fi71 
GOO MHz, J-fi70 
800 Hz, I-68 
adjustablP over 10:1 range, II-423 
AF powPr oscillator, V-412 
All-1-modulated oscillalor for 

\\-irPlPss microphones, VI-450 
astablP., 1-462, V-420, \-1-437, VI-

4~8, Vl-442, Vl-443 
audio, 1-245, 111-315, 111-427. IV-374, 

IV-37fi 
audio-frP.quPncy generator, V-416-

417 
audio-test oscillator, V-420 
basic designs, V-414 
beat-frP.quency audio generator, IV-

371 
beat-frP.quency oscillator, VI-452 
buffer circuits, JV~89 
Butlf'.r oscillator, Vl-452 

apPriodic, 1-196 
c:ommon base, 1-1!:11 
crystal, I" 182 
P.mittPr f'ollower, II-190-191, II-
194 

calihration oscillalor, UJT, 100-kHz, 
Vl-157 

cassP.ttP. bias, 11-426 
Clapp oscillator, VI-458 
clock generator, 1-615, III-8.'J 
CM08, 1-615, lll-429, lII-430 

I MHz to 4 MHz, 1-1!.l!.l 
crystal, f-187 

codP practke, 1-15, 1-20, I-22, II-
428, 1Il-4!Jl, IV-373, IV-375, IV-
376, V-100-103, VI-409 

Colpitts cry st.al oscillators, I-194, I­
;172, 11-147, V-411, VI-160, VI-4fi8 
l-to-20 MHz, IV-123 
frequE'1tcy checker, IV-301 
hannoHic. 1-189-HlO 
twu-frequcncy, IV-127 



crystal (see crystal oscillators) 
Darlinj\tun transistor oscillator, VI-

455 
double frcqueHcy outpnt, J-811 
discrete sPqueJtce, 111-421 
duW-cycle 

50-pcrccJtt, lll-426 
555 circuit, Vl.446 
variable, 111-422, Vl-488 

emiller-couµled 
big loop, 11-422 
RC, 11-266 

exponenlial di,!Sitally controlled, 1-
728 

feedback, 1-67 
flasher and oscillator 

high-drive, 11-2:35 
low-frcqucHcy, 11-2:34 

FM high frequency oscillator, Vl-
456 

FM-modulated oscillator, Vl-449 
free-running, l-5~n 

square wave, 1-615 
frequency doubled 011tp11t from, Il-

425, 11-5\:!6 
frequency switd1er, V-418 
guLe dip oscillator, Vl-844, Vl-84G 
gated, 1-728, V-41!3, V-419 

last-cycle contpleting. JJJ-427 
Hall effect circuits, V-222 
Hartley, 1-571, V-140, Vl-4S:1, Vl-

459 
he-based, lU-423 
HCC/HGT-based, 111 426 
high-current, square-wavP 

generator, 111-585 
high-frequency, 111-426 

crystal, 1-175, 11-148 
LC audio oscill<itor, V-411 
LF oscillator, V-41:3 
light-controlled, V-279 
!Oad-s'A-itd1inj\, 100 mA, 1-7:10 
local oscillator, double-halanced 

mixer, V-415 
loop oscillnlor eliminator, VJ-88:-i 
low-distorli011, J-570 
low-duly-cycle pulse drcuit, IV-

439 
low-frequency oscillators, IIl-428 

crystal, 1-184, Ll-146 
oscillalor/Ilasher, 11-2;:;4 
Pierce oscillator, 111-1 !3;:; 
TTL oscillator, 11-595 

low-noise cryst;il, ll-145 
Miller, I-Hl!J 
MOSFET mixer/oscillator for AM 

receivers, V-412 
NE602 local oscillator, V-411 
neon flasher, two-state, lll-2ll0 
one-second, 1 kllz, 11-42:3 
one-shot, voll<rgc-controJled high-

specd, 11-266 
overtone oscillators, 1-176, 1-177, 1-

180, 1-183, 1-186, ll-14f\, lll-14fi 
50 MHz lo 100 MHz, 1-181 
100 MHz, lV-124 
crystal, 1-176. 1-180, 11-146 
crystal switching, I- J 8.'i 
fifth-overtoue, 1-182 
third-overtoHe oscillator, JV-123 

phasc-lockl'd, 1!0-Mllz, TV-:_:;74 
phase-shift oscillator, Vl-48fi 
Pierce oscillator, V-140 

1-MHz, 111-1;34 
crystal, 11-144 
harmonic, 1-1\:l\:l, 11-192 

JFET, 1-1\:!8 
low-frequeJtcy JJI-1!18 

quad tone osdll<itor, Vl-4:14 
quadralure, 1-729, JTl-428, Vl-414 

squarc-wnve generator, lll-G8G 
quartz, 111-1:36 
R/C, 1-612 
reflection, crystal-f'.ontrolled. III-

1!36 
Reinartz oscillntor, Vl-4SO 
relaxation, lV-:376 

SCR, 111-4:30 
remote oscillntor lligh-freq11Pncy 

VFO, Vl-451 
resistm1Cc-conlrolled digital, JJ-

426 
rfoscillators, 1-550-551, l-fl72, V-

528-532, Vl-448-459 
6.5 MHz VFO, V-52\:l 
5 MHz VFO, 11-551 
ham band VFO, V-5:32 
NE602 circuit, V-5:31 
rf-genic, 11-421 
shOrtwaVl' pulsed-markPr, V-fi32 
sidctonc, rf-powered, l-24 
signal generator, V-5!30-S81 
test oscillator, V-412 
transntiller and, 27 MHz and 49 

MHz, 1-680 
RLC, III-42:3 
sa\\iooth wuve, modulator, JII-373 
Schmitt trigger cryst<il, 1-181 
sine-wave (see siue-wave 

oscillators) 
sine-wave/square wave, tunahle, I-

65, III-2:32, lV-512 
single op ump, 1-529 
siren oscillalor, V-567 
square-wave, 1-61:3-614, II-597, 11-

616. IV-5!J2, lV-5:33, V-509, Vl-
445 

0.5 Hz. I-616 
I kHz, 1-612 
astablc multivibr<itor anrl, V-38G 

start-stop oscillator JJL!lse circnit, 
IV-438 

switch, oscillator-triggered, V-fi90, 
VI-606 

switching, 20 ns, 1-729 
temperature-compensated, Til-137 

crystal, I-187 
low-power 5v-driven, 11-142 

temperature-st.able, 11-427 
third overtone, l-Hl6, lV-128 
time base, cryslal, 111-133, IV-128 
timer, 500 t.imer, 1-531 
tone-burst, decoder and, 1-720 
transmitter and, 27 MHz and 49 

:tl.fHz rl, I-680 
triangle-wave oscill<itor, V-20S 
triangle/square wave, 1-616, 11-422 
TTL, I-l 7!J, 1-61!3, lV-127, Vl-487 

1 MHz t.o 10 :'.\Hlz, 1-178 
I l\.IHz to 20 Mllz, lV-127 
crystal, TTL-compatible, J-179 
sine wave/square oscillator, IV-

512 
television displ<iy using, 11-372 

tube type crystal, 1-192 
tunable frequency, 11-425 
tunable single compar,i,tor, I-69 
tuned collector oscillator, Vl-4S4, 

VI-45!J 
UHF oscillalor, tunable, VI-45f\ 
varactor tuned 10 MHz ceramic 

resonator, II-141 

varinLle frequency oscillator, \.1-
4!38, Vl-442, VI-443, V1-'119, VI-
451, Vl-455, Vl-457 

variable oscillators, 11-421 
audio, 20 Hz to 20 kHz, 11-727 
four-decade, single control for, 

11-424 
sine-wave oscillator, snpPr low­

distorlioH, 111-558 
wide nmj\e, 1-730, II-429 

variable-duly cycle, 111-422, V-119 
VHF crystal oscillator 

20-MHz, lll-l!J8 
50-MHz.111-140 
100-MHz, lli- l!J\:l 

VLF LC oscillator, Vl-454 
voltage-controlled (VCO) (see 

voltage-conlrollcd oscillators) 
warble oscillator, Vl-582 
wide-frequency ra.rtge, 11-262 
wide-range, 1-6\:l, 111-425 

variable, 1-7:30, 11-429 
\Vien-bridge oscillators, 1-f\2-08, 1-

66, 1-70, 11-566, !ll-429, lll-fiG8, 
N-371, lV-:377, 1¥-511, V-41:-i, V-
41!.l, VI-4!J\:l, Vl-444 
CMOS chip in, 11-568 
low-dislorlion, t.11errnally stable. 

III-557 
low-volt<rgc, 111-4:32 
sine wave, 1-66, 1-70, TJ~Sfifi, IV-

510, IV-5l!J 
single-supply, 111-558 
thermally stable, 11/-,'557 
threc-decude, lV-510 
variable, 111-424 
very-low-distortion, IV-518 

XOR-gate. 111-42\:l 
yelp, fJ-577 

oscilloscopes, 11-4:30-433, 111-488-139, 
V-422-426, \11-460-464 

analog multiplexer, single- to four-
tracc scope coJtverter, II-4;11 

beam splitlcr.1-474 
calibrator, ll-4:J:J, 111-436 
converter, 1-471 
CRO doubler, 111-4:39 
delayed video trigger, Vl-464 
differential rnnplifier, Vl-408 
eight-dmnncl voltage display, III-

435 
extender. Ill-4!J4 
FET dual-trace switch fnr, 11-112 
four-trace oscilloscove adapter, IV-

267 
monitor, 1-474 
multiplexer, add-on, lll-437 
preamplifier, 111-4!37, V-423 

counter, IIJ-4;38 
instrumentation rnnvlit1ers, fV-
230-231 

sampling rate phase loek, Vl-462 
scope voltage cursor adapter, Vl-

461 
sensitivity umplifier, !Jl-436 
spectrum armlyzer adapter, V-424 
timebase gencr<itor, V-42!1 
trigger selector for tirnebase, V-42S 
triggered sweep, 111-4:38 
variable-gain amp, V-426 
voltage-level dual re<idout, IV-108 

outband descrarubler, 11-164 
out-of-bounds pulse-width rlPtPdor, 

III-158 
outlet tester, V-:318 
output limiter, rn-:322 
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m1tput-gatir1g circuit, 
photomulliplier, II-Gl(i 

011tput-:;t.agc booster, IIl-4:J2 
011tput-to-current convertP.r, VT-155 
ovP.r/under temperature monitor. 

rlual outpul, II-646 
overload indicator, V-478 
overloarl protedor, speaker, II-Hi 
over.speed i.Itdicalor, I-108 
overtone oscillaLors, I-176, I-177, T-

IRO, l-18:3, I-186, II-14G, III-14fi 
50 MH1. to 100 MHz, I-181 
100 MHz, lV-124 
rrystal, 1-170, I-180, II-14G 
r.rystal swildling, I-183 
fifth-overtone, I-182 
third-overtone oscillator, IV-12!1 

overvoltage protection, I-150, I-517, 
TT-96, 11-107, II-496, III-fil8, TTT-
762, IV-:J8!J, V-480 

p 

r.ompar<1tor to detect, II-107 
monitor for, HI-762 
protection circuit, II-96, II-496, ITT-

5J8 
nndPrvoltage arid, indicator, I-150, 

ITT-702 

_pager, pocket-size, 111-288 
PAIAITSC deroder, HGU input, III-717 
palette, video, 111-720 
panning cirr.uit, twu-charmcl, I-57 
paper-sheet discrimiHator, copying 

machines, TTT-:J:J!:J 
paper-tape reader, llc414 
parallel connectioH:o., telephone, 111-

GJl 
party-line intercom, JI-:303 
password protection circuit, PCs, V-

109, VT-13.5 
pattern generator/polar-to­

rectangular converter for radio 
dirertion, V-288 

PCB continuity lester, II-342, II-G85 
peak detedors, 11-174, II-175, II-431-

180, TTT-771, JV-108, IV-148 
analog, with di,!{il.al hold, III- Hi3 
dosed-loop, V-153 
dedhel peak meter, III-348 
digital, 111-160 
high-baudv.idth, III-161 
high ·frequency peak, II-17f'i 
high-speed peak, I-232, VI-175 
LF.D design, peak meter, Tll-:1;3;3 
level detector, I-402 
luw-drifl, Ill-156, V-1G5, VT-18!3 
negative, I-225, I-284, V-1154, Vl-

17!:1. VI-183 
op amp, IV-145 
open-loop, V-1G8 
posilive, I-225, I-2:1G, TT-435, 111-16!.l, 

VI-170, VI-183 
true rrns, I-228 
ultra-low-drift peak, 1-227 
voltage, precision, 1-220 
wide-bandwidth, III- I 62 
'A-ide-range, III- I fi2 

peak program detertor, lll-771 
peak converter, predsio11 ae/dc, II-

127 
peak/hold circuit, Vl-!391 
pPople-deter.tor, infrared-activated. 

IV-22G 
percentage-dPviation ratio computer, 

"1'1-32() 
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period count.er, 100 MHz, frequency 
and, II-186 

period-to-voltage r:011vcrler. IV-lHi 
pest-repeller, 11ltra:;onic, UI-6DD, III-

70G. llI-707, IV-605-600, V-427-
428 

pH meters/proh!e, I ·39B, IIl-501, Vl-
523 

phase detection/mani11ulation circuits 
detectors, I-406, T-476, U-:J44, II-

430. 11-411, TI-442, 111-440-442, 
IV-127 

10-bit ar.r.nrary, 11-170 
digital VOM, lV-277 
lock detect.or, VT 176-1 77 
phase-difference detedor, 0- to 

180-degree, TT-344 
phase se!P.ctor/sync rectifier/ 

balanr.ed modulator, Ul-441 
sequencers, phase &equcncc, I-476, 

II-437-442, TTT-441 
re circuit, pha.~e seque11ec 

reversal detection, 11-4!38 
reversal, re drcuit to detect, II-
438 
three-phase tester, 11-440 

shifters, phase shift.em, [V-647, V-
420-431 
0-180 degree, 1-477 
0-360 degree, I-477 
e ight-output,-V-4:31 
single-transistor design, 1-476 

splitter. III-G82, V-4:30 
long-tail pair, V-4!30 

phase-locked loop, v,;347 
infrared laser light receiver, VI-204 
lock detectDr, \1-176-177 
tracker, three-phase square wave 

generator, 11-598 
phasor gun, 1-600, IV-523 
phonograph-related eircuils (see 

stereo/phonogra1Jh circuits) 
photo-condnrtive detector amplifier, 

four quadrant, J-:35!:1 
photo memory switch for uc power 

control, I-!10:1 
photo stop artion, 1-481 
photodiode/photoeleclric circuits 

ac powflr switch, III-31!.l 
alarm system, I-l:J, U-4 
amplifiers, l-~101, II-324, 111-19, ITT-

672, Vl-301, Vl~302 
battery charger, solar, II-71, V-827 
comparator, precision, I-360 
rontroller, IV-369 
c1irrent-lo-vollage converter, 11-128 
flasher, pholocell-controlled, TT-232 
integralor, photocurrent, TT-!326 
level detedor, precision, I-.165 
light conlroller, IV-309 
lug eonverter/transmitt.er, VJ-:312 
rnonoslable photocell, self-acljust 

lri,>\ger, 11-329 
output-gating circuit, 

photomultiplier. 11-516 
l-'IN. lhennally stabilized signal 

condiLloner 'A-ith. 11-3:10 
PIN-lo-frequency ronvPrter:;, lll-

120 
prcurnplifier for IR photodiode, V-

226 
sensor amplifier, H-.124 
smoke alarm/detP.rt.ors, J-5!:15, I-586 
solur power supply, Vl-:311, VI-312 
:;ource follower, 111-419 
sun tracker, VI-299, VJ-:Jl2 

switches, II-321, II-326, 111-:118, III­
:Jl!:J 

photoelectric.sensor, V-277 
photography-related circuits, 11-44!3-

44!:1, III-443-44!1, IV-378-.182, V-
4:}2-408. Vl-465-4G8 

auto-advar1ec projector, II-444 
camera a.la.nn lrigger, IIl-444 
camera trip circuit, IV-381 
charger for pholoflash capar:itor, 

Vl-466 
rontrast meter, II-447 
dark room enlarger timer, ITT-445 
dal'kroom timer, V-436 
eledrouic flash trigger, II-448, lTI-

449 
flnlarger exposure meter, V-428 
enlarger light meter, V-431-43fl 
enlarger tinter, II-446 
exposure rncter, I-484, V-188 
fla.'*1meter,111-446 
flash slave driver, I-483 
flash slave w1it, V-433 
flash triggers 

elw:tronie, II-448 
remote, 1-484 
smmrl-triggcred, II-449 
time delay, V-403 
XflllOil lfash, IIl-447 

light meter, V1-'.J08, VI-350 
ligl1t meter, enlargers, V-434-435 
photo-evenl limer, IV-379 
photol1ash, electronic, III-419 
picture llxer/ir1verter, III-722 
sh11tter :;IJecd lester, II-44fi 
slave-llash w1il trigger, IV-380, JV. 

382, V-433, V-436 
slide projector auto advanr.e, TV-381 
slide-show timer, III-444. 111-448 
slide stepper for projector, VT-467 
soLmd trlAAer for flash unit, TT-449, 

JV-082 
strobe, V-435, V-436, V-487, VT-468 
time-delay flash trigger, IV-:180, V-

4:3:._i 
photumnllipliers 

high-vollage power supply, V-444, 
V-445 

photulransistor, V.,279 
a.ruplifier, V-409 
vuriable-sensitivity, Vc409 
tirner, 1-485 
xenon flash trigger, slave, 111-447 

picocuruneters, I-202, JI-154, 111-'J:..\8 
circuit for, II-1G7 
guarded input drcuit, 11-156 

picture fixer/inverter, HI-722 
Pierce oscillators, V-140 

1-MHz, III-124 
crystal,l-19fi, 11-144 
harmonic, I-199, 11-1!:12 
JFET, I-198 
low-frequP.nry, 111-13!3 

piezoeler.tric rircuit:;, V-439-441, \.1-
469-170 

alarm, I-12, V-10 
buffer r:irruit, Vl-470 
drivers, V-440, VI-470 

G5G osdllator, V-441 
CMOS, V-440 
mirropositioner, V-440 

temperature cunlrollcr, fan-based, 
Jll-627 

PIN diodes 
filtflr selection circuit, Vl-213 
test circuit, Vl-353 



f'TN photodiode-to-frequenc:v 
ronverters, III-120 

pink noise generator, I-468 
pipe r!et.ertor, metal pipes, V-32~ 
plant-watering accessories, I-44!3, 11-

245, II-248 
i1layback amplifier, tape, I-77 
PLL/BC receiver, II-526 
pocket pager, III-288 
polar-to-rectangular convcrLer/ 

pattern generator, radio 
direr.tion finder, V-288 

polarity r.onverter, 1-166 
polarity gain adjustment, op runp 

circuit, V-400 
polarity indicator, V-231 
polarity-protection relay, IV-427 
polarity protector, VI-526 
polarity-reversing amplifiers, low-

power, III-Hi 
poller, analog-to-digital convcrlcrs, 

V-28 
polynomial generator, V-287 
position indicator/controller, tape 

recorder, II-615 
positive inputlnegative output charge 

pump, 111-:iGO 
positive regulator, NPN/PNP boost. 

llT-475 
JJutentiomet.ern, digital control, V-158 
power amplifiers, II-4G0-450, III-450-

456 
2- tu 6-watt audio amplifier v..ith 

preamp, II-4Gl 
10 w, 1-76 
12 W luw-distmtkm, I-76 
25 W, 11-452 
!JO W, safe area protection. II-459 
AM railiu, 1-77 
audio, 11-451, l/l-4fl4, TV-28-33 

20-W, 111-456 
50-W, 111-451 
6-W, wiLh pre<HllJl, III-451 
boosler, 11-455 

bridge audio, 1-81 
bull horn, 11-45:3 
class-D, 111-453 
GaAsFET with single snpply, II-10 
hybrid. 111-455 
inverting, 1-79 
low-distortion, 12 W, l-70 
low-power audio, 11-454 
noninverlir~, 1-7\:l 
op amp/audio amp, high-slew rate, 

I-82 
output-stage boosLer, 111-452 
portable, III-452 
rear speaker ambience 1uuplil'ier, TT 

458 
rf power amplifier 
1296~MHz solid st.all', lll-54~ 
G\V, 11-542 
600 V.l, I-559 

switching, I-33 
two-meter 10 \V, I-562 
walkman-amplifier, ll-456 

power line circuits, Vl-471-475 
ar. power controller, Vl-472-473 
ar. power line monitor, Vl-4 7;J 
low voltage power controller, Vl-475 
modem for computer control, Vl-474 

power meter, VI-333 
pmver supplies (see also volLage 

indicators/meters), 11-460-486, 
III-164, V-448-472, Vl-476-498, 
VI-506-519 

0- to :10-V supply, V1-518 
0- to 5-V snpply, VI-516 

1- l .fl-V supply for ZN416E circuils, 
V-469 

!l,'i-V from 5-V logic supplies, Vl-
492 

+f> V supply, V-471. \.1-481, Vl-4\:ll, 
\1-195 

5-A r.onstant-voltage supply, Vl-498 
± G to± 3G V tracking, V-46\:l 
0- to 12-V, V-1 A variable, V-460 
9-V supply, VI-485, VI-4!.l5 
JO-MHz frequency standard, Vl-!J!J5 
12-V supply. VI-402, VI-4!.l3 
lZ~Vdc regulated supply, Vl-497 
1::1.8-Vdc, V-2 A regulated, V-459 
± L'i-V snpply, Vl-513 
20-V adjustable, V-461 
.5V power supply with momcnt.ury 

backup, 11-164 
5V, O.GA power supply I-401 
8- from fi-V regulator, V-460 
2,000 V low-current supply, IV-636-

637 
AA r:ells, +5 V/+3.6 V, V-452 
ac outlet tester. V-318 
ac power controller, Vl-472-47!3 
ac power line monitor, VI-473 
ac wiring-locator, V-317 
ac-watt.s caknlator, V-304 
<idjustahle rurrent limit and output 

vultage, T-505 
adjustable 20-V, V-161 
adjustable snpply, Vl-517 
il.Ill<it.eur radio amplifier, l.2-k\\T 

144-MHz, VI-18 
ruuplliiers, audio, 

dual puwer supply, V-1fi:J 
subwoufer power supply, V-464 

antique radio de filament supply. V-
470 

arc Jmup, ~5W. ll-47fi 
arc-jcl, sLu1ting-circ1nt. JII-179 
autornolive-acces.~ory power 

conlrollcr, V-70 
aulornolive ;i.udio system supply, 

Vl-10:3, Vl-48!3 
aulomolivc power supply, VI-fil3 
balance indicator_ llI-494 
battery (see battery .. relaterl 

circuils) 
battery charger rutd,J 4 V, 4A, JI-78 
battery power pack. 1-.509 
bench top, II-472 
benchtop, duul output, 1-505 
bias regulator, Vl-51\:l 
hi polar 

battery instruments, 11-475 
tracking doublc-ouLput., V-449 

booster, I-28, I-33, V-049 
buck regulator. add 12-V oulJJUt to 

G-V, V-472 
CCF-1 supply with variable contrast. 

VI-GlO 
charge pool, 111-469 
r.onfigurable, V-455 
connections-monilor, a<.: lines, Ill 

510 
ronsumption limiters, 111--572 
r.onsumpti-on monitor, V-2\:lO 
controllers, IV-383-38(), V-111-115 

ac switches, IV-387, V-112, V-l 1.5 
ac voltage control, V-114 
a.11tomotive-accessory power, V-
70 

hang-hang r.ontrollers, IV-!38\:l 

burst-type control, III-362 
current-loop control, SCR 

design. IV-387 
dual-r.ontrol ac switch, V-115 
high-sirle switches, 5 V supplies, 

fV-38,1. IV-385 
monitor, SCR design, IV-385 
MOSFET switch, IV-386 
overvoltage protection, 1-150, 

I-fil 7, ll-96, II-107, 11-496, 111-
513, llI-762, IV-38!) 

power r.ontroller, universal 
r!esign, IV-388 

power-down circuit, V-114 
pushbutton S'Witch, IV-388 
three-phase, power factor 

control, Il-388 
converter 

22fi-W lG-Voutput, VI-148-14() 
inductorless, V-456 

CLJtTent limiter, V-146. V-358, V-458 
current regulator, 100-mA, VI-478, 

VT-489 
current. sourr.es, 1-205. I-6[}7, V-

141-141, \1-lG!-163 
0-tn-200-nA, IV-327 
bilateral, 111-169, I-694-6!J5, V-140 
bipolar sonrr.es, I-695, 1-6!.17 
constant, T-fi97, l!I-4 72 
fixed power supplies, IV-405, IV-

406 
low-current source, IV-309 
low-resistanre, V-112 
negative, V-148 
offset-adjusting, V- l 4G 
positive, V-142 
predsiun, l-20fl. I-20fi 
regulator, variahlP power supplv, 

111-490 
variable power s11ppliPs, voltage­
progrrumu<ible, IV-420 

vollagc-c01ttrolled, grrnrnr!f.d 
sourcclload, Ill 4fi8 

de-to-de SMPS variable 18V to 30 V 
oul at 0.2A. 11-480 

de power circuit., N~--:fi02-ha.~f.d, V-
358 

de power source, VI-Fi 11 
de supply, Vl-480, VJ 481. VI-19G 
delay cirCuiL, V-148 • 
differential volla)<(c-tu-current 

converter_ Vl-15:J 
disco1U1eclor, low-volt<ige, II-97 
dual polarity, I-4!.l7 
dual power supply, il.Inplifiers, V-

465 
ELF monitor, \'1-306 
Pxperimenter's powt'r source. VJ 

G07, Vl-511 
failure/out.age alarms/moniLurs, l-

581-582, 11-107, II-486, 11-175, lJ 
191-497, 111-4():3-495, 111-51 I, 
TV-422-427 
backup supply, drop-in maiu­
actlvated, IV-424 

balance monitor. 111-4\:!4 
booster/buffer boosLs reference 

current, IV-425 
circuit breaker, trip circuit, 1\1-423 
co1U1ections monitor, ac lines 

Ill-510 
fault monitor, singlr-supply, 111-

19G 
mPmory protector/supply 
monitor, IV-425 

polarity-protection relay, lV-427 
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power supplies continued 
SCH design, IV-385 
test load, eonstant-curre.nt., TV-
424 

triac for ac-voltage controi, IV-420 
t.tibe amplifier, high-voltage 
isolation, IV-426 

volta,i.(e sensor, IV-423 
fixed puv,cer supplies (see fixed 

power supplies) 
tlash mernory programming supply, 

+12 volt, VI-138 
flylJack power supplv for radon 

detector, Vl-531 
l"oldback current limiter, VI-477 
frequency, power/frequency nwter. 

ll-250 
fuses, V-477, V-478 
gain, power-gain test cirr.uit., fiO 

MHz, I-489 
general-purpose, II1-40:J 
glitch detector, II-107, VT-178 
grid leak detector, VI-1 79 
lli,l\h-voltage (see !ugh-voltage 

power supplies) 
IC regulator protector, Vl-48:1 
increasing zener diode power 

rating, II-485 
inductorless converter, V-4flfi 
inverters, III-298, V-1fi7 

12 VDC-to-117 VAC at. fiO Hz, lll-
2!J4 

medium. III-290 
MOSFET. II1-29G 

isolated feedback, 111-460 
isolation transformer, V-:349, V-470 
laplOp-computer supply, V-46!J 
laser power supplies, TV-6:36, V-251. 

V-252, V-2fi:1, V-254, Vl-2~1, VI-
295 

level sensor, voltage level, 111-770 
logic regulator, fi-V, with ekcLronic 

shutdown, \-1-496 
loss detector, 11-17.J 
low-ripple, I-fiOO 
low-voltage power r.ontroller, Vl-

475 
LTC, single supply, V454 
meters, power meteri;, 1-48~ 

audio, I-188 
frequenr.y and, 11·250 
rf. 1-10 
SWR, 1-16 

memory save on power-down, II-
480, IV-42fi 

micropower handgap refl'rC'nce, II-
470 

miuopror.essor power supply 
'h'a.tr.hdog, Tl-4!:14 

modem, power-liue, 111-82 
monitors, 11-491-4!:17, llI-493-495, 

IV-422-427 
bar.kup supply, drop-in main­

adivatwl, IV-424 
balanr.e monitor, 111-494 
booster/trnffer, bousLs reference 

r.nrrent, TV-425 
cirr.uit. ])feaker, trip circuit, IV-423 
r.onner.tions moniLor, ac lines, 

llI-fllO 
fault. monitor, single-supply, III-

4!1fl 
memory proLeclor/supply 
monitor. lV-425 

polarity-i_iroLeclion rela_v, 1V~427 
SCR desiRn, IV-385 
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Lest load, constant-r.urrent, TV-424 
Lriac for ac-voltage control, IV-420 
Lube amplifier, high-voltage 
isolation, IV-42G 

volt.age monitors (SAA voltage 
indicators/meters) 

multiple output, V1-G06-!il:'l 
multivollagc supplv, V-1G8 
NE602 power supply options. Vl-

484 
negative supply, V-4G7 
neon lamp driver, V-fi- t.o lfi-V 

supplies, V-459 
Boise detector for ac cirr.uit.s, Vl-

184 
notebook computer triple-output 

supply, Vl-512 
outage light. line-operat.erl, lli-415 
overload indicator, V-478 
oven'oltage-protect.ion, I~ 150, I-51 7, 

II-06, II-107, ll-19tl, ITT-51:3, lli-
762, IV-389, V-480 

polarity protector, VI-520 
power saver for r.omp11ter moniLors, 

\'1-139 
power-down circuit. V-114 
programmable, llI-407 
protection circuits, J-fll!':>, T-518, 11-

98, II-107, II-174, 11-486, ll-4~6, 
11-407, III-Gll, IV-42.J, IV-427 

push-pull, 400V/fi0\\', 11-47:3 
quad power supply, \TI.508 
rectifiers, V-164, V-406, Vl-490 
reference, I-694, VT-496 
regulated power supplles 

8-amp, for mobile equipmenl 
operation, 11-461 

IO A, r.urrent and therm.al 
proter.tion, 11-474 

12-14 V, :'JA, 11-480 
13.8-Vdc, V-2 A, V-459 
+lGV 1-A, 111-46~ 
-IGV 1-A, IIT-46~l 
split, 1-492 

regulator loss cutter, V-467 
regulators (see voltage regulators) 
reset circuit. 11-366 
short-r.ircuit protection circuit, VI-

G2fl 
short-tester, V-~il;J, V-:.H5 
solar powPr SUJJp!y, VJ.311, VI-312 
solenoid driver, VI-202 
split, I-fi12 
stand-by, non-volatile CMOS RAMs, 

11-477 
subwoofer am1Jlilicr power supply, 

V-464 
sun tracker JJowcr supplv, VI-312 
supply-voltage monitor, V-320 
switching power supplies, II-400, 11-

470, 111-458, V-453, V-4GL V-402, 
V-408 Vl-479 
;io.w ~ff-line, Ill-473 
GOO kHz swiLchir1g inverter for 

12V, 11-474 
r.omplemeHtary ac switch, I-379 
control circuits, VI-404 
power-switching circuit, II-400 
regulator, Vl-484 
SCH, for color TV receiver, Vl-487 
variable, 100-kHz multiple-out.p11t, 
Tll-488 

synchronous stepdown switr.hing 
regulator, V-468 

telecom converter -48 to +fi Vat 1 
A, V-472 

teleprinter loop supply, Vi-497 
three-rail, IIl-406 
tracking power supply, Vl-485 
Lransceiver supply for lab source, 

Vl-517 
transformer tester, VJ-:154 
undervoltage deter.tor/monitor, 111-

762, IV-138 
rn1interruptible, II-162, 111-477, V-

471 
ur1iversal laboratory supply, V-450-

451 
vacuum-tube amplifiPr supply, Vl-

87 
variable power supplies, m-487-

402, IV-414-121, \-1-514-519 
VFO supply, VI-fil 1 

0- to 12-V, V-1 A, V-460 
current r,onrr:e, vo\tage­

programmahle, IV-420 
de supplies, JV-418 
dual universal supply, 0-to-50 V, 

5A,IV-410-417 
switch-seler.ted fixed-voltage 

supply, IV-419 
switching reg1ilator, low-power, 

III-490 
switching, 100-kHz multiple-

output, Ill-488 
tracking preregulator, 111-492 
transformerless supply, IV-420 
lllliversal :1-.'iOV, 111-489 
voltage regulators for vuriable 

supplies, llI-490, lli-492, lV-421 
vocal stripper power suppiy, VI-373 
voltage doubler, Y-400 
voltage probes, V-474 
voltage/current regulator, V-455 
voltage regulators (see voltage 

reg11lators) 
voltagP sensor, power supplies, IV-

42.'1 
volrage-level, 111-770 
voltage sources 

millivolt, ze11erless,.I-6D6 
programn1able, 1-694 
voltage spllttcr, 111-738 

preamplifiers, 1-41, V-26 
AGG audio prearnp, \1-2 
am:1.teur TV, mast-mounted, VI-37 
antenna·preamp 

HF bruadbar1d, V-36 
loop antenna, V-38 
VI .F 60-kllz, V -33 
wideband, V-35 
6 meter, 20 dB gain and low-NF, 

ll-54:J 
IOUOx,low-noise design, fV-.'~7 

audio preamplifiers, II-45 
2- tu 6-watt, 11-451 
6-W and, III-454 

audio-to-UHF preamp, V-24 
balanced microphone preamp, \l-

77 
bias supply, IV~318 
dual audio signal amplifiers, V-fiR 
electret microphone preamp, V-21 
elJualized, for magnetic phono 

curtri~es, Ul-671 
FET phori.o cartridge, VI-79 
frequency counter/divider, Ill-128, 

V-24 
GA.asFET, rf amphli.ers, V-filfi 
general purpose, I-84, TV-42 
handitalkies, two-meter, 1-19 
HF, rf amplifiers, V-filfl 



IF, 30 MHz, IV-460 
IR photodiode prcmnp, V-226 
impedance-matching, IV-:J7 
mstrumentation arnpliller, JV-2:30-

231 
JFET, V-22 
light-beam activated alarm circuit, 

V-13 
LM382 phono, l-!:11 
low-noise, I-88, 1-561, lV-41 
magnetic, 1-89, I-!:11, 111-37, TTT-673, 

IV-35, IV-36 
medical instrurncnl, 11-:349 
microphone prcan1plifiers, 11-45, TV-

37, IV-42, Vl-56 
dynamic microphones, VJ-76, Vl-

79 
low-impedance, IV-41 
tone control for, II-687 
transformerless, unbalanced 

input, 1-88 
transformerless, unbalanced 

input, 1-88 
microwave preamplificrs, IV-316-

319 
mixers, 1-58 
NAB preamplifiers 

tape playback, professional, Ill :J8 
record, III-673 
two-pole, III-673 

oscilloscope preamplifiers, lll-4:37, 
III-438, IV-230-231, V-423 

oscilloscope/counter, 111-438 
power amplifier v.ith prean1p, 11-

451, III-454 
rearl-head, automotive circuits, 111-

44 
receiver interface, V-243 
receiver preamp, Vl-553 
rf amplifiers, V-526, V-527 
HIAA, IH-28, VI-80 
RIAA/NAR compensation, I-92 
saw-filter impedance-matching 

preamp, VI-222 
stereo/phonograph preamps, 1-!H, 

11-48, II-45, V-584 
\ow-noise, IV-36 
magnetic, I-91, III-37, III-673, IV-

35, TV-3fl 
tone control, V-581 

tape, 1-90 
U1ermocouple instn1mentation 

amplifier, TTI-283 
lone control preamplifiers, I-675 

hi,ish-level, TI-fl88 
IC, 1-673, 111-657 
mixer, 1-58 

trar1sislor RIAA for magnetic phone 
carlridges, VT-7fl 

trru1smil/receive sequencer, V-348 
UHF-TV, 111-546 
ultra-low-leakage, J-!38, II-7 
VHF, 1-560 
VHF/Ulll•', rf an1plifiers, V-515 
video, V-660 

prercgulators 
high-voltage power supplies, III-480 
tracking, 111-492 

prescalers 
data circuits, low-frequency, TV-132 
probe, amplifyin,IS, &"iO MHz, II-002 

preseleclors, rf <unplifiers, IV-48:1, fV-
485, IV-488 

pressure gaW(c, V-014 
printer-error alar1n, computer 

circuits, IV-106 

printers 
port, VI-134-135 
printer-error alarrn, IV-106 
printer sentry, compuler circuits, 

V-107-108 
two-sheets in printer detect.or, TV-

136 
probes (_see also measurernentltest 

circuits), JI-498-504, 111-496-503, 
IV-428-434, V-470-474, VT-520-
524 

100 K megaolun de, 1-524 
ac hot ;vire, I-581 
audible TTL, 1-524 
audio-rf signal tracer, 1-527 
capacitance buffer 

low-input, III-498 
stabilized low-inpul, 111-502 

clamp-on-current compensator, lI-
f>Ol 

CMOS logic, 1-523 
current probe amplifier, Vl0fi21 
FET, 111-GOl 
frequency probe, 8-digil, lOO-MH<1, 

VI-524 
g«neral purpose rf detector, 11-500 
ground-noise, battery-powered, 111-

500 
logic probes, I-520, I-525, 1-526, IV-

430-431, IV-434, VI-522, VI-52:.l 
CMOS, 1-523, I-526, 111-499 
rligital, IfI-497 
four-way operation, IV-432 
m«mory-tester, installed, 1-525 
single-IC destgn, IV-433 
thre«-in-one test set: probe, 

signal tracer, injector, rv-429 
microvolt, II-499 
optical light probe, IV-369 
pH, 1-399, III-GOl, Vl-523 
presc.aler, f\50 MHz amplifying, 11-

502 
rr, 1-52::;, IIT-498, 111-502, IV-433, VI-

522 
siJtg!e inj«ctor-tracer, II-500 
test, 4-220V, III-499 
three-in-onp t«st set: logic probe, 

signal tracer, injector, rv-428 
toue, digital re testing, 11-504 
w1iversal test probe, IV-431 

process control intertace, I-30, V-242, 
Vl-:355 

processor, Cv.,r signal, I-18 
product detector, I-222 
prograuunable amplifiers, II-334, III-

504-508 
diffcrential-inpt1t, programmable 

gain, 111-507 
invcrlin,I(, programmable-gain, III-

505 
noninvcrlin,I(, programmable-gain, 

III-505 
precision, digital 

control/programmrng, 111-506 
progranuuable-gain, selectable 

input, 1-:32 
variable-gain, wide-range digital 

control, 111-506 
projectors (<;ee photography-r«lated 

circuits) 
protection circuits, 11-95-99, III-fi09-

513, V-475-480, Vl-525-52fl 
12 ns circuil breaker, 11-97 
automatic power down, 11-98 
circuit breakcrn 

ac, 111-512 

electronic, high-speed, 11-!:16 
compressor protector, IV-051 
crowbars, electronic, 11-9!:1, 111-510 
ear protector, V-482 
fuse, electronic, V-477 
halogen lamp prolcclor, V-271 
heater protector, servo-sensed. Ill 

624 
IC regulator protector, VJ-483 
line protectors, compuler 1/0, 3 µP, 

rv-101 
line dropout detector, 11-!:18 
line-voltage monitor, 111-511 
loudspeaker protector, V-480 
low-voltage power discormector, IJ. 

97 
modem protector, V-47!:1 
modem/fax protector for two 

computers, V-482 
optical saJet.v-circuit switch, V-409 
overload indicator, V-478 
overvoltage protection, I-150, 1-517, 

II-9fi, fl-107, II-496, 111-510, 111-
7fi2. IV-389, V-480 

pas8word protection for PCs, V-109 
polarity protector, VI-526 
polarity-protection relay for powe1 

supplies, IV-427 
power-do-wn, II-98 
power-failure alarm. III-511 
power-line connections monitor, ac, 

TII-510 
power supply, II-497, 1-518 
relay fnse, V-478 
reset-protection for computers, IV-

100 
reverse polarity protection for 

battery pack, VI-30 
safety circuit, V-477, V-481, V-483, 

V-589 
short-circuit protection circuit, VI-

526 
sho1t-tester, V-313, V-315 
shutdown circuits, V-537-538 
speaker protector, V-47Q, V-479 

proximity sensors (.~ee 
motion/proximity detectors) 

pscudorandom sequencer, III-301, V­
;351 

pulse circuits, TV-48fi-440 
mnplitude discriminator, 111-356 
coincidence detpr:tor, 11-178 
converters 

hci.l.(hl-to-width, 111-119 
pulse trai1t-to-sin11soid converters, 
111-122 

counter, rin/S counter, low-power, 
IV-407 

delay, dual-edge trigger, III-117 
detectors 

fast pulse, V-154 
missinJ.( pulse, V-152 
out-of-bowtds pulsP wirlth, 111-158 
sequence detector, II-172 

divider, non-integer programmable, 
II-511, 111-226 

extractor, square-wave, HI-fl&! 
generators, pulse generators, II-

508-511, V-487-492, V1-fl99 
2-olun, III-201 
300-V, III~521 
555-circuit, IV-40!:l 
add-on, V-488 
astable multivibralor, 11-510 
basic, V-488 
clock, 60 Hz, II-102 
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pulse circuits co11tinned 
CMOS short-pulse, JJJ-fi23 
delayed-pulse, II-G09, TV-440, V-

492 
divider, programmable, 11-.'11 l, 

III-226 
EEPROM, 5V-powered, llT-99 
free running, IV-438 
iI1lerrupti~ pulse-generation, 

;357 
logic, III-520, V-489 
logic troubleshooting 

applications, I\..'-480 
one-shot, V-490-491 
programmable, I-529 
sawtooth-wave generator and, 

lII-241, V-491 
single, II-175 
lrnin, pulse train, IV-202 
transistorized, IV-4:17 
two-phase pulse, l-fi:'l2 
unijunction transistor desigrt, 1-530 
variable duty r.yde, V-492 
very low-duty-cyr.le, JII-521 
voltage-controller and, 111-524 
wide.:-ranging, III-fi22 · 

missing-pulse detector, V 152 
modulators 

pulse-position, llI-:'l7fi 
pulse-v.idth (PWM), Tll-:376, lV-

326, VI-400-101, VT-402 
brightness cont.roller, IH-307 
control, microprrwessor 

selected, H-llfl 
motor speed rontrol, 11-376, III-
389 

multiplier rircuit, 11-264, 111-214 
out-of-bounds detector, III-158 
proport.ional-controllcr circuit, 

11-21 
servo amplifler, 111-37(.l 
signal genen1tor, Vl-6D8 
~peed control/energy­
rec0vf'ring br<ike, III-380 

veiy short, measurement 
drc11it, JJl-:J;J6 

osdllatorn 
fast, low-duty-cyde, IV-43!:l 
stan-st.op, st;ible design, IV-438 

pnl.se-position umdulalor, III-375 
st.retcherli, lV-440 

negative pulse stretcher, IV-430 
posit.iv!" pulse slrclcher, IV-438 

supply cirn1it, high-voltage_ power 
supplies, lV-412 

'hidth, uut-of-bounds pulse width 
detector, lll-158 

p11lse-diali1ig telephone, III-010 
p11lse-width-lo-voltage converters, 

1!!-117 
pulse-width modulators (P\:V'M), ITT 

:370, 1V-!J26 
br~lttness controller, III-307 
co11trul, microprocessor selerted, fl 

lH:i 
rnotur speed control, II-37G, IIJ-.180 
rnultiJJlier circuit, II-264. III-214 
out-0J-bow1ds detector, III-lfiR 
pro1Jortional-controller circuit, 11·21 
servo amplifier, III-379 
speed conlrol/energy-rer.overing 

brake, llI-380 
very short, measurement circuit, 

111-006 
1.1ulse/tonc dialer, single-chip, 111-60;3 
pulsers, laser diode, III-;111 
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pump circuits 
controller, single chip, U-247 
positive input/negative output 

charge, I-118 
push S\\itch. on/off, electronic, 11-05() 
push-pull amplifier, Dal'iiri.gton, V-22 
push-pull power supply, 400V /60\!/, 

II-473 
pushbutton power control switch, IV-

388 
PUT circuits 

battery chargers, IIT-f>4 
long-duration timer, 11-675 

pyroineter, I-6fi1, \1-040 

Q 
Q-multipliers 

audio, II-20 
lransistorized, I-5GO 

QHP circuits 
18-, V-21-, V-24-MHz, V-044-645. 
C'0/ transmitter, III-080 
sidclone generator/code practice 

oscillators, V-102 
S\VH bridge, III-33G 
tr<111smitters, V-10-M D8R "With 

VF'O, V-638-639 
4uad op amp, simultaneous waveform 

generator using, II-2fi0 
4uadrature oscillators, llT-428, Vl-444 

s4uare-wave generator, TTT-585 
quiz master game. V-210 

R 
r'<ll'e-car motor/crash sonnd 

generator, III-578 
ruliar detectors, Il-518-G20, IV-441-

442, VI-527-529 
one-chip, II-519 
radar guns, VI-G28. VI-fi29 

radialion detectors, IT-fil2 517, Vl-
530-533 

alarm II-4 
Gcige~ counter, VI-:l!i l 
ion detector, VI-G3.1 
micropower. II-G1:1 
monitor, wideband, I-R::l5 
photomultiplier 011t.p11t :gati1W 

circuit, II-GIG 
pocket-sized Geiger counter, 11-514 
radon deter.tor, Vl-;'i'.31, Vl-5:J2-53~~ 

radio/rf circuits 
aircraft receiver, Vl-118- lo 1:J6-

MHz, Vl-fi42 
.iVvr and short.wave, ;ie/dc vacuum­

tuhe design, VJ-5!J6-5:J7 
AM radio 

broadcast. trap, S\.V rel'eivcrs, VI-
214 

r.ar-radio to shorl-wavc radio 
convert.er, IV-500 

dtnnodnlator, 11-160 
detector, 455-Jdlz, Vl-184 
pow~r amplifier, J-77 
rer.eivern, TT-525, 111-81, 111-52!:1, 

III-fi8fi, J\i.45.5, V-4Ll6, V-407, 
V-fi02, Vl-5:35, Vl-547, VI-550, 
V1-f>fi2 

AM/FM radiu 
clock radio, 1-540 
sqnelch circuit, 11-547, III-I 

amat.enr radio, 111-260, UI-534. III-
07!1 

t.ransceiver relay interface, V-248 
VF'O, V-5:J2 

voice ident.ifler, V-550 
amplifiers (see rf antplificrs) 
antique radio de iilumenl power 

supply, V-470 
antenna, remote tuned active HF, 

VI-62 
attenuator, TV-822 
automotive receiver, JJ-525 
beat-frequency oscillator, Vl-452 
bridge, 50-MHz bridge circuit, V-303 
broadband, IT-fi46, 111-264, IV-271 
broadband antenna, miILiaturc (3 to 

30 MHz), \1-63 
burst generators, portable, III-73 
calibrator, V-298 
carrier-current. circuits, lll-78-82, 

IV-91-9:1 
MvI receiver, 111-81 
audio transmitter, 111-7() 
dat.a receiver, JV-90 
data transmitter, JV-92 
FM receiver, 111-80 
intercom, 1-146 
power-line modem, Ill-82 
receivers, 1141, 1-143, I-145, I-146 
relay, J-fi75, JV-461 
remote control, 1-146 
transmitters, 1-144 

IC, I-14.':i 
on/off 200 kllz line, I-142 

dork, f-))42 
converters, I V-494-501 

ATV receiver/converter, 420 
MHz, low-noise, IV-4!:l6, IV-497 

HF receiver, Vl-147 
radio beacon converter, IV-495 
receiver frequency-converter 
sta~e, 1V-4UU 

SW converter for AM car radio, 
IV-500 

two-meter, IV-4!:l8 
up-converter, TYRO subcanier 
reception, IV-501 

VLF converter, IV-497, V-121 
WWV converter, VI-147 
WWV for car radio, V-119 
WWV-to-SW converter, TV-499 
receiving converter, 220 MHz, 

lV-500 
crystal radio detector, Vl-182 
crystal radio receiver, VI-fi49, VI-

557 
current readout, I-22 
C\V-rclated circuits 

filler, II-219, VI-10G 
identifier, VI-108 
keying cirruits, TV-244 
offset indirat.or, IV-21 :3 
SSB/C\V product detector, JV-l:W 
SSB/CW receiver, V-499 
transceiver, fi V/, 80-!lleler, lV-602 
transmitters, ITT-fl78, Jll-684, Ill-
680, ill-080, JV-fiOl, Vl-664 

detector, 11-500, TV-43!3 
direction finder, radin signals, lV-

148-149 
polar-to-rertanglf! conve1ter/ 
patten1 generator, V-288 

double-sideband suppressed-carrier 
modulator, JJJ-!377 
rf, II-3GO 

F~1 radio, I-G4f1 
5 V, I-2.13 
12 v, J-2:1:'! 
automobile radio diversity 

antenna, VT-64-65 



bug, Vl-662 
dock radio Mt/FM J.,54;3 
dcmodulat~rs, 1-544, 11-159, TJ-H\1 
high frequency oscillator, VI-4!}6 
IF amplifier with quarlratnre 

dl'Lcclor, TV sounrl IF, I-690 
gencr;iturs, low-frequency, III-228 
receivers, l-!3:38, J-,'161, III-80, III-

5:Jo, 111-532, V-49G 
sca.rmer noise squekh,-VI-G79 
Sl\OO]Jer. Hl-680 
speakers, remote, r.arrier-r.urrenr 
system, 1-140 

squelch circLtit ror AM, J-fi47 
slereo demodulation systf!m, I-

544, 11-159 
slereo transmitter, Vl-662 

FM/AM receiver. V1-541 
lransmitters, 1-361, 1-367, J-(i81, 

11-417, lll-687-688, IV-228 
tuner, 1-2!31, lll-fl29 
wireless microphone, JIJ-fi82, III-

685, lll-691 
genie, /1"421 

input circuits, NE602, V-GOO 
IF 11Jter r·or sliortwave rer.eiver, VI-

212 
line sampler, Vl-80 
linearized RF rleter.tor, Vf-177 
me<isurernentltest drr.uits, IV-297-

00:3 V-412 
modulators, 1-436, TJ-:ifi9, III-872, 

111-.'.!74 
Morse code ci1'Ct1its, VI-404-109 
oscillators, l 5FiO-fiGl, I-fl72, V-528-

,5:J2, Vl-448-459 
5 Milz VFO, JI-551 
6.5 Milz VFO, V-529 
!tarn baruJ. VJ<'O, V-529 
NJ'.;602 circuit,-V-5'.il 
Lrartsmitter and, 27 MHz and 49 

MHz, 1-680 
rf-genie, ll-421 
shorlwave pulsed-marker, V-fi::l2 
sidctone, rl~powered, 1-24 
s~nal generator, V-530-f:i::ll 

outpul indlcator, iV-299 
NB FM audio arnµWler, \Tl-74 
power rnclcrs, l-16, 1-24, 111-332, IIl-

592 
portable-radio 0 V fixed power 

supplies, IV-397 
probe, I-523, III-498, 111-502, Vl-522 
radio beacon converlcr, JV-4\:15 
radio-commercial zapper, V-004-

335 
RC receiver relay interface, VI-551 
receivers, VI-551 
A~I radio, II-525, Ill-81, IIl-529, 

III-f"i3S, fV-455, V-486, V-487, 
V-502 

automotive receiver, II-525 
r.arrier-r.urrent, I-141, I-143, I-

11f:i, I-14G 
C\V/SSB receiver, V-80- and 40-

meter, V-499 
data rer.eiver, IV'-93 
FT\1 radio, I-338, I-3Gl, III-80, IIl­

fi29, III-fl30, IIl-582, V-495 
okl-timP rlPsign, IV-453 
rn.dio-control receiver/decoder, I­

Fi74 
retlex rarlio receiver, IV-452 
regenerative rec~iver, Vl-:)51, VI­

.S.54, Vl-55fl 
sltoit-wave receiver, TV-4S1 

signal-strength indicaLor, Vl-260 
superheterod)11c. V-503 
TRF radio receiver, IV-452 
VLF whistler, V-496 

RF power meter, Vl-348 
scanner silencer cin:uiL, Vl-579 
scanners, VI-578-580 
series/shunl PIN-diode UF switch, 

Vl-610 
shortwave lrar1smissions 

converlcrs, 111-114, IV-500 
FET booster, 1-561 
interference lrap, Vl-214 
receiver, IV-454, Vl-540, Vl-54::l, 

Vl-544-545, VI0 546, Vl-556 
single-sideband (SSU) 

conuuunications 
C\V/SSB product detector, lV-189 
driver, low-disLorlion 1.6 tu 30 

MHz, II-5:38 
generators, IV-023 
transmitlcr, crystal-c011trolled 

LO for, II-142 
signal tracer probe, auUio, 1·527 
sniffer, Il-210 
static dcleclor, lV-270 
superhclcrodyne receivers, V-SO;i, 

Vl-550 
S\\-ilch, low-cosl, 111-:361 
tuned eollccLor oscillator, for AM 

broadcast bar1d, Vl-454 
two-band radio receiver, Vl-548 
L1IF scanner aclive ar1le1ma, Vl-07 
vacuum tube wnplilier, Vl-72-73, 

VI-87 
variometer-lru1Cd radio receiver, Vl-

557 
VHF/UHF diode swiLch, lV-544 
VLF converter, V-121 
VLF whistler receiver, V-496 
voltmeter, 1-405, III-766 
waveguides, VI-703-704 
W\VV converter for r.ar radio, V-119 
WV-lV receiver, VI-538-5!39, Vl-558 

radio beacon converter, IV-495 
radio-control circuits (see also 

remote control devices) 
audio oscillator, II-567, III-555 
motor speed controller, I-576 
phase sequence reversal by, ll-408 
oscillator, emitter-coupled, II-266 
rer.eiver/der.oder, I-574 
single-SCH design, II-361 

radioactivity (.~ee radiation 
dPtectors) 

radon detect.or, VI-581, \1-532-533 
r<iin warning heeper, II-244, IV-189 
HAM, non·volatile CMOS, stand-by 

1.1ower supply, II-477 
ramp generators, I-fi40, II-f:i21-523, 

111-525-527, IV-441-447 
555 IJ<:1.sed, V-20;:; 
accurate, IJl-.i'J20 
inlegr;J.tOJ', initial conrlition reset, 

llJ-527 
liHear', II ·270 
varialile reset IPvel, II-207 
vollage-co11trolled, II-fi2::l 

nmging system, ultrasonic, III-fi97 
RC decade liox, V-294-29n 
RC receiver relay iuterfacP, Vl-.'ifil 
reaction Umer. !V-204 
read-head pre-a1u1.1lilier, automotive 

circuils, 111-44 
readback system, disc/tape phase 

modulalcd, 1-8\:! 

rer:Pivers, (Bee aL>o transceivers; 
transmitters), II-524-526, III­
fJ28-fi::lG, TV-148-460, V-493-503. 
VI-fl::l4-G58 

fiO kHz FM optical transmitter, I" 
.161 

acoustir.-sound receiver, IV-311 
AGC system for CA3028 IF 

amplifier, IV-458 
aircraft receiver, 118- to 1:J6-MHz, 

VI-542 
AM and shortwave, ac/dc vacuum­

tube design, Vl-536-537 
AM radio, 11-525, III-81, III-529, III­

G3G, IV-455, V-496, V-407, V-502, 
VI-G8:J, VI-547, Vl-550, Vl-552 
mixer/oscillator for AM receivers. 
V-412 

analog, 1-545 
ATV rf receiver/converter, 420 

MHz, low-noise, IV'-496, IV-497 
audio circuit, IV-31 
audio receiver, visible-light, V-261 
automotive radio, II-525 
automobile security syslcm, Yl-11 
baby-alert, carrier-current circuil, 

V-96 
handswitching for receiver, Vl-608 
carrier current, I-141, 1-140, 1-145. 

l-14G 
r.arrier-operated relay (COR), lV-

1fH 
CMOS line, 1-546 
r.rystal radio receiver, VI-549, Vl­

G57 
CW/SSB receiver, 80- and 40-meter, 

V-499 
data rer.eiver/message demuxcr, 

t.hree--wire design, IV-130 
rlirer.t-r.onversion receiver 

7-MHz rer.eiver. VI-153 
1 OO-t.o-20 meters, V-494 
hum redur.er, V-847 
NE602, V-498 

flheroptk rer.eivers 
10 MHz, II-205 
f10-l'l1h/s, III-181 
data receiver, VI-207 
digital, JJTcJ78 
high-sensitivity, 80n\\i, 1-270 " 
low-cost, 100-M baurl rate, III-
180 

low-sensitivity, 300n\V, I-271 
very high-sensitivity, low-speed 
!JnW, 1-269 

FM radio, 1-::138, J-:361, III-80, IU-
529, Ill-500, 111-5:32, V-49fi 

light-beam, V-25\:l 
FM/AM receiver, Vl-541 
FSK data, 111-53!3 
ham-band, IIl-534 
·hum reducer, V-047 
IF amplifier/receivers, IV-459, IV-

460 
infrared, 1-042, 11-292, 111-274, IV-

220-221, V-226, V-229, Vl-208, 
Vl-294 

audible-oulpuL, Vl-271 
data-link, VI-265 
FM audio reception, Vl-208 
headphones, V-227 
single-tone, VI-270 
wireless headphones, Vl-26\:l 

laser, IV-368. \1-292 
LED lightwave communications, Vl-

810 
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rereiwirs conl'inued 
LF receiver, JV-451 
l\ne-t;ype, llJ-5:32, III-534, V-497, Vl-

"542, \11-552 
MIDI receiver, V-3U2 
modulated-lighl receiver, V-258 
monitor for, 11-526 
optif'.a] l'eL'eivers, I-!364, II-418. IV-

1fi7, l\/-!368 
photoreceiver, oplimized response, 

v 405 
PLL/BC, 11-526 
J))'ea1up for receiver, VI-553 
preamp receiver interface, V-248 
PTT conlrol from receiver audio, 

VJ-28 
pulse-freq-ucncy modulated, IV-4f'i.'l 
tadiu conlrol. decoder and, I-:J7 4 
radio (sef! radio/rf circuits, 

receivers) 
HC receiver relay interface, VI-G:Jl 
receiver/scanner preamp with MAR-

1 MMIC, V-521 
regeneralive receiver, IV-449, Vl-

.5.51, Vl-554, VI-555 
remote-cunlrol, V-510, V-513 
rf mput circuiLs, NE602. V-500 
RS-2:32 to CMOS, III-102 
S meter, V-011 
shortwave receiver, IV-454, V-501. 

Vl-540, VI-556 
A.l\I broadcast trap, \'1-214 
ni11e-ba1td, Vl-544-545 
regeneralivc, t.mc-tube, V1-54G 
toroidal core TRF, VI-543 
noise funiLer circuit. V-307 

signal-receµl.ion alarm, III-2.70 
signal-strength indicator; V1-2GO 
SSL~ receiver, \'1-80-meter, VI-29 
superheterodyne receiver, IV-450-

451, V-500, Vl-21, Vl-553 
tracer, ur-;357 
transceiver memory backup, VI-28 
transceiver T/R sv.itch, \'1-610 
tJ";tnscdver/mixcr, HF, IV-457 
tl'ansirtit/reccivc sequencer, 

preaJitp, V-048 
twisted-pair video driver/receiver 

circuit, Vl-682 
twu-band radio receiver. VI-548 
ultrasonic, lll-6U8, III-705, \'1-G70 

CW transceiver, Vl-660 
ultra.sound, Doppler, V-651 
varioml'Ler-luncd radio receiver. VJ-

5,57 
Vl.l" whisUer receiver, V-406 
video line receiver, VI-550 
voice-communication, light-beam, 

V-260 
\VV•/V receiver, VI-538-539, VI-G:J8 
:-:eru cenler indicator for FM, I-338 

r~curdiug devices (see tape-recorder 
circuiLs) 

rec·tangular-to-triangular waveform 
r.onverlcr, IV-116-117 

redifiers, 11-527-528. 111-536-537 
absolute value. ideal full wave. II-

528 
avera,l(ing filler, 1-220 
bridge rectifier. fixed power 

supplies, 1V-3U8 
broa.dbmtd ac active, IV-271 
diodeless, precision. III-537, V-400 
dual voltage-rectifier. V-464 

full-wave rectifiers, IV-328. IV-O:JO 
averaging filter, V-191 
op ump design, V-403 
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ahsnl ute value, 11-528 
precision, 1-2:34, 111-537 
silicon-conlrollcd (SCR), I-375 

half wa.vc, 1-228, 1-230. 11-628, IV-
825 

high impedm1ce precision. for ac/dc 
cnnve1icr, I-164 

inverte1·/rectilier, progrmnmable op-
arnp clesigH, JV-064 

low-forward-drop, 111,471 
1-irer1sion, I-422 
silicon-conLrollcd rectifiers (SCR) 

an11uncialor, self-interrupting 
load, JV-!:! 

chaser.111-1!)7 
cruwb;tr, 11-4!.16 
l"l;iShers, 11-2!30, III-195, IIJ.197 
l"lip-llop, 11-367 
g;is/smoke clclector. III-251 
pricrc,l\UllllOr, JI-482 
pruximlly alarrn, 111-517 
radio control using, II-361 
relaxalion flasher, II-230 
relax:;ition uscillalor, III-430 
ring cuunLer, 111-1!)5 
tPster, 111-044 
time de!;iy circuil with, II-670 
triggering_.~crics, optically 
c·nu1.1led, 111-411 

synchruuous, phasc detector­
selel'tor/bulanced modulator, III-
441 

two-p!Lase, Vl-490 
redial, electronic Lekµhone set v..ith, 

TIJ-606 
refere11ce volla,i,(es, I-605, III-773-775. 

Vl-339, Vl-55()-560 
:+- l OV.1-696 
:r:3v, 1-6!:16 
:;-5V. 1-6!:16 
0- to 20 \I power, I-694, I-609 
arnplifil'r, 1-06 
hipolar ouLpuL, precision, I-698 
dual-uutpul regulator, \1-564 
dual trackin,I\ voltage. precision, 1-

1198 -
high st;i.biliLy, 1-696 
logw coutrul for 78xx regulator, Vl-

562 
low-dropout, Vl-566 
low-noise buffered, precision, I-G98 
lo\v-nuise rc,l\ulalor, VI-565 
lnw-vuwt'r re,l\ulator. 1-605 
lrn .... -H.1lta.,l\c reference, Vl-560 
mictopower 10 V, precision, l-G97 
neg;1.tive reference. VI-331. VI-5GO 
positive vo!Lagc, VI-560, \1-567 
power supply, buffered, \11-49G 
np1_1le reducLion in S>\itching 

regulalor, VI-5fi5 
sqlWrl' wuvc voltage, precision, 1-

696 
standard cell replacement. 

1.1recision, I-699 
step-du1,vn regulator, VI-563 
surface-mowtL rc,l\ulalor, 3.3-V 1-A, 

Vl-562 
sur1·ace-mowtL sv.ilchlng regulator, 

5- tu :J.0-V, VI-567 -
switchiug regulalor, \1-567 
variabk-volla,l\c reference source, 

IV-!327 
reference dock, lhrce phase clock 

from, 11-101 
renection oscillator. crystal­

cunLrollcd, III-136 
refleclomclcr, 1-16 

regenerative receiver, one-transistor 
design, IV-449 

registers, shirt, t-:380, 11-066 
driver, l-418 

regulated power supplies 
8-amp, fl-461 
10-amp, currenUthennal 

protedion, !l-474 
12 to 14Vat ;3 A, 11-480 
1:18-Vrlc, 2 A, V-459 
+lf1Vl A,JII-462 
-lfiV 1-A, Ili-460 
split power supplies, I-4!.l2 

reg11lators (see volLage regulators) 
Rernart:.: oscillator, Vl-450 
rejediou filter, 1-283 
relax:<J-tion oscillator, llI-430. IV-376 
rPla.,ys, ll-529-502, IV-471-475. V-504-

507, Vl-568-572 
ac relays 

01Jtically coupled, III-418 
photon coupler in, II-412 
snlid-state latching, IV-472 

ANIJ circuit relay, VI-:316 
a11dio operated, 1-608 
hatt.ery charger relay fuse, V-88 
bidirectional switch, IV-472 
capacitanr.e, l-130 
carrier-operated relays (COR), I-

fi75, rv.451 
dark-activated, V-275, V-270 
de latching, <Jptically coupled, III-

417 
delay-off circuit, IV-4 70 
rlrivers, 1·264 

rlelay and controls closure time, 
Tl- fi:30 

with strobe, 1-266 
fast turn-u1u'ddayed off relay, VI-

ri72 
fuse. V-478 
high-impedance driver, Vl-570 
latr.hmg rel;iy alarm circuit, VI-560 
latching relay driver, VI-570, \1-571 
latd1ing relay, solid-stale, V-505 
light-beam operated on/off, I-366 
light-sensitive, V-278, VI-!304 
low-frequency relay, Vl-572 
momentar;y relay, VI-56!.l 
monostable relay, low-consumption 

design, IV-47;3 
opnc·ally coLlJJled relays 

ac, 111-418 
rlr.latehin,IS, III-417 

optoisolatur, JV-475 
OR circuit relay, vr-:315 
pola.r·ity-1.1rotl'l'tion for power 

supplies, IV-427 
pulser·, sensur-activaled, V-507 
rf-actuated, 111-270 
ringer, telephone, 111-606 
solifl,state relays, I-!365, 1-623, II-

408, !JJ-412, 111-416, lil-560-570, 
JV-472, JV-474, V-505-506 

sound actuated, 1-576, I-610 
te\pphone, 1·6~11 
thermostatic relay circuit, VI-643, 

VI-fi4fi 
time delayed, 1-219, 1-663, V-506 
tone actuated, 1-576 
TR circuit, ll-532 
transistor relay driver, VI-571 
t.riac. r.onta.ct protection, II-531 

remote control devices (see also 
infrared; radio-conlrol circuits), 
!V-224, V-22(), V-508-513 

AIR switch, IH-conlrolled, V-225 



ac swildt hookup, two-way, V ·592 
arnplificr, 1-99 
analyzer, Y-224 
carrier, current, 1-146 
drop-volL~e recovery Jor lung-line 

systems, 1V-:J28 
extender, infrared, lV-227, V-512 
fax/Lclephune switch, iV-552-55:3 
infrared circuit, IV-224 
IR TV rcmoLe relay, VJ-26:3 
lamp or appliance, 1-:370 
loudspeaker via IR link, 1-:J43 
loop transmiller for, III-70 
onloff swiLeh, 1-577 
receiver, Y-510, Y-51;3 
ringer. telephone, Ul-614 
sensor, temperaLurc Lransducer, 1-

640 
servo system, 1-575 
telephone monitor, 11-626 
temperature sensor, 11-654 
tester, infrared. IV-228, V-228, Y-229 
thermometer, 11-659 
transrnitler, Y-509, V-51:3 

interface, V-511 
ultrasonic, V-512 

lransmiLler/reeeiver, JH, 1-:342 
ultrasonic tester, VJ-667 
video swiLch, IV-619-621 

repeaters 
beeper, 1-Hl 
Europear1-lypc, lune burst 

generuLor-Jor, lll-74 
fiberoplic link, 1-270 
telephone, lll-607 

reset buttons 
child-proof computer reset, JV-107 
power-on, ll-366 
protection circuiL for computer, JV-

100 
resistomcl' controller, digital, V-159 
rcsistancc!continuity testers. 1-550, J-

551, ll-;J42, II-5:3:3, 11-5:34, 11-535, 
Ill-345, IIJ-5:38-540, !V-287, IV-
289, IV-295, IV-296 

audible, Y-:Jl 7 
audible, adjustable, l!-5:36 
buzz box, 1-551 
cable lester, JIJ-5;39 
four-wire huokltJJ, VJ-3:35 
lalching design, IV-295 
low-resislar1ce circuits, V :319 
o1unmeler, linear, llJ-,540 
PCB, II-:342, ll-5:J5 
ratiomctric, 1-550 
RC decade box, V-294-295 
rcsistancc-rutio detector II :342 
single chip checker, 11-5:)4 
visuul, V-29:J 

resist.ancc-lo-voltage cunve1ter, 1-
161-162 

resistors 
multiplier, II-199 
prograrnmable, VJ-:363 
simulator, 100-W, Vl-352 
voltage-controlled. 1-422 

resonator oscillator, varactor tunerl 
10 .MHz cerantic, 11-141 

restorer, video de, 111-72:3 
revcrb cffed 

ar1alog delay line, IV-21 
stereo system, 1-602, 1-606 

rcvcrsiil.>l motur drive, de control 
signal, JI-:J81 

rf arnp!ificrs, 11-537-549, 111-542-54 7, 
IV-476-490, V-514-567 

1 \V, 2.:1 GHz, U-540 
2 meter FET power amplifier, V-521 
HI \V, 225-400 MHz, ll-fi48 
JI). W, 10-M linear amplifier, V-G20 
10 dR-gain, lll-G43 
2 to !30 MHz, JJl-fi44 
4 \\'amp for 900 MHz, JV-477 
,5 \V lfiO-MHz, IH-540 
5 \\'power, II-G42 
6-meter kilowatt, II-G4G 
6-mPt.er preamp, 20 rlR gain and 

low-NF, II-548 
20-W, V-1296-MHz mminle, V-fi22 
20-W, VA50 MHz amplifier, V-519 
:JO-MHi, V-519 
60 W 225-400 MHz, TII-547 
1:!5 W, 150 MHz, T!-544 
455-kH:.: IF' amplifier, V-.''122, V-528, 

V-524 
500 MJJ:.:, IY·491 
1,296 MHz, IV-486 
L500 \V, IV-478-479 
,\GC, widPhand arljnstable, JJJ-fi4G 
broadcast-band, TJ-G4fl, 111-204, N-

487, V-Glfi, V-fi17 
buffer amplifier v.it.h rnorlulator, IV-

490 
casf:orle amplifier, IV-488 
common-gate, 4fiO-MHz, Jll~fi44 
GAasF'ET preamplifier, V-435 MHz, 

V-Filfl 
HF' preamplifier, V-filG 
HF/VHF' sv;ritchahle active antenna, 

V-fi24 
IF amplifier, 4fifi-kHz, V-522, V-G23, 

V-fi24 
IF amplifiPrn, 4fi-MHz, crystal filter, 

v 527 
isolation amplifier, JJ-:147 
LC tunerl, V-G2fi 
linear amplifiers, TV-480-48fi, V-fi20 
low-distortion·1.0 to .10 MHz SSB 

driver, II-fi28 
mPt.er-rlriver, 1-MHz, IIl-fi4fi 
MOSF'ET rf-amp stage, dual-gate, 

TV-489 
power amplifiers, I-5G9, II-fi42, III­

fi42, V-fi17, V-519, V-fi21, V-525 
prearnplifiern, V-527 

GasFET, V-:llfl 
HF',V-Glfi 
rpf:eiver/sf:anner with "MAR-1 
MMIG,V-fi21 

VHF/!JHF', V-Glfi 
-wirleband, V-G2fl 

preselectors. IV-488, TV-48fi, IV-488 
receiver/sf:anner preamp with MAR-

1 !\.1MIG, V-fi21 
'T'Vsonnrl system, V-fil9 
UHF, V-G28 
UHF-TV amp/preamp, III-540, IV-

482, IV-488 
VHF'/lfHF preamplifier, V-51fi 
wirlPhanrl amplifiers, IV-479, lV-

489, TV-490-493, V-518, V-519, V­
fi26 

rf circuits (see radio/rt) 
RGR video amplifier, III-709 
RGR-f:omposite virleo signal 

converter, 111-711 
HGR-to-NTSC converter, IV-Cill 
RIAA line amplifier/driver, VI-77 
RIAA preamp, VI-80 
ring counters 

20 kHz, ll-1:1fi 
incandesf:ent lamps, 1-801 

low-cost, I-301 
pulse circuit, low-power, IV-4-37 
SCR, III-195 
variable timing, II-134 

ring launcher game, electromagnetic, 
V-209 

ring-around flasher, LED, III-Hl4 
ringers, telephone, I-628, IV-556 

detectors, ring detectors, I-634, I-
635, 111-611, III-6Hl 

extension-phone ringer, IV-561 
high-isolation; II-Ci25 
multi-tone, remote programmable. 

11-034 
musical, II-619 
piezoelectric, I-63G 
plug-in, remote, II-Ci27 
relay, III-006 
remote, 11-027, 111-Cil4, lV-562 
silencer, IV-557 
tone, I-G27, 1-628, H-630, II-631 

ripple suppressor, IV-175 
fixed power supplies, IV-396 

RLC oscillator, III-423 
rrns-to-dc converter; 1-167, II-12D 

thermal, 50-MHz, III-117 
true rms detector, I-228 

road ice alarm. II-57 
robots 

eyes for, II-327 
light-seeking, II-325 

rocket launcher, II-358 
RON compensator, op amp and 

analog switch, VI-605 
room monitor, V-369 
root extractor, V-207. V-288 
rotation detector, 11-283 
roulette, electronic, II-276, IV-205 
RS-232 interface 

CMOS-to, line receiver, IIl-102 
dataselector. automatic, III-D7 
drive circuit, low-power, III-175 
LED circuit, 111-103 
line-driven CMOS circuits, IV-104 

RS flip-flop, I-395 
RTD signal conditioners 

5V powered linearized platinum, II-
650 

precision, linearized platinum, II-. 
639 

RTTY machines, fixed current 
supply, IV-400 

rumble filters. III-Hl2, III-660, IV-175 
LM387 in, l-2D7 
turntable, IV-170 

s 
S meter, Ill-342, V-311 
safe area protection, power amplifier 

with, III-459 
safety circuits (see protection 

circuits) 
safety flare. II-608 
Sall.en-Key filters 

10 kHz, 1-27D 
500 Hz bandpass, I-2Dl 
current driven, V-18D 
high pass, VI-209 
low pass, VI-221 

active, IV-177 
equal component, 1-292 
second order, 1-289 

sample-and-hold circuits. 1-5DO, II-
552-559, IIl-548-553, IV-502-503, 
V-533-534, VI-573-574 
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sample-and-hold circtuts contz11.ued 
x 1000, 1-589 
4-diannel micropower, VI-·~J71 
cltar,l\c-compensated, II-G:J8 
de-glitch circuit, V-336-337 
fost <illd precise. 11-556 
t'iltered, 111-550 
freque11cy-to-vollap;c conversion, 

!V-194 
high-<iCcuracy, 1-590 
higl1-perfonnancc, II-557 
higl1-spt'l'l.L 1-587-588, 1-590. III-G:J() 
infinite, 11-558 
inverliil,'(, 111-552 
,JF~;T.1-586 

low-drift, 1-586, \1-574 
olTsd ;iUjustment for, 1-588 
three-channel multiplexer with, III-

:3!:J6 
track-aud-hoid, III-549, IIl-552 

sampling circuit 
hour time delay, II-668 
RF line sampler/coupler, Vl-30 

saturated staudard cell mnplifier, II-
29fl 

saw mter,-VJ-222 
sa-.,,,.tooth waves, Vl-575-577 

converter, fV-114 
generator,\' 1-577 

digital design, JV-444, JV-446, V-491 
linear, V-20.S 
op arnp design, Vl-576, \'1-701 
triggered, V-204 

oscillator rnodulalor. III-373 
p11lse gener·ator mid, III-241 

SCA (see silicon-controlled 
arnplil'iers) 

sf:ale, T-398, ¥-297 
sf:aler, inverse, 1-422 
sf:anner, b;i.r code's, III-363 
sf:anners, Vl-578-580 

FM sca1mcr noise squelch, \1-G79 
receivl•r/sca1mcr preamp with rvL'\R­

l MMlC, V-521 
sl1011,,...-avc converter for scarmer, 

Vl-.580 
silencer circuit, VI-57D 

Schmitt trif\gcrs, I-5D3, III-158, V-«'.Jfifi 
crystal oscillator, I-181 
i1rogrmmnable hysteresis, I-fi92 
s4uarc-wave generators. V-fifi9, V 

570 
lrilltSistorized, V-204 
1yfL-compatible, II-111 
wilhout hysteresis, I-G82 

.':iCR (see silicon-controllerl rPdifiel'~) 
scramblers, audio (srw also sound 

generators; vokP-activated 
circuits), IV-2G-27 

telephone. II-018 
voice scramhlPrklPsf:rambkr, lV-20, 

IV-27 
scratch fllrers, IH-189, TV-17'6 

LM287 in, I-297 
second-audio progrn.m (SAf') 

adapter, III-112 
security circuits c~ee ala rrns: 

aimunciatorn) 
sense-of-slopP tilt. meter, 11-604 
sensors (>ee alarms; l"luid and 

moisrurP; light co1ttrollcd 
circuits; m-otion/1.1f'Oximily 
df't.Pctorn; motor control circuits: 
smokP rlPtPctors; speed 
controllPrs; tern1x'raLure related 
circ11it.s; tone coHlrols) 
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seqm•nce indicator, phase. l-47fl 
seqLiencer, pscudorandom, III-301 
sequeutial flashers, I-1 OD, II-233, II-

2:-18 
sPquenti;1.l Umcr, III-651 
sPries curuteclors, telephone, III-G09 
servo am_p!iJkrs (see also motor 

controls), 1-452 
400 Hz, 11-:386 
hridgP type ac, 1-458 
rlc, 1-4."17 
motor drive ainplificr, II-384 

sPrvn systems (see also motor 
contruls) 

controller, lll-J84 
rPmote control, 1-575 

shapPr, sir1e wave, 11·501 
shiPlding, ~hiekl/linc driver. high­

speecl, Vl-198 
shift. rP.gistt•.n;, 1-:180, II ·366 

dnvPr for, J-418 
shiftPL phase (see phase) 
ship sirPn, electronic, 11-576 
short-circuit pruul" huup driver, II-310 
short-cirf:uit 1-WOtection circuit, VI-526 
short-cin:11it tester/sensor, V-315 

computer n~rnote data lines, IV-102 
for 120-VequipmcuL V-Jl:J 

shortwave transmissions 
AM hroadcast trap, Vl-214 
AM and shortwave, ac/dc vacuum-

t11he desi,i.:11, Vl-.506-537 
convertPrs, 111-114, lV-500, V-118 
FF.'f hooster, 1-561 
IF filter for stwrtwavc receiver, \1-

212 
intp.rference trap, Vl-214 
noise limit1or. V-097 
notch 111ter, V-185 
p11lsed nw.rkcr rf oscillator. V-532 
receiver, JV-4,54, V-501, \'1-540, VI-

54:3, Vl-544-545, VJ.546, \1-55G 
scanner coJtvertcd to shortwave, 

Vl-580 
shunt, wultmtdcr shunt, IV-293 
shutdow11 circuits (see protection 

circuits) 
shutoff, automatic, battery-powered 

projects, 111-61 
stiuttcr spel'd Lester, II-445 
sicktoHe oscillator. rf-powerf'd, I-2-~ 
sifinal amplifiers. audio. II-41-17, TV-

:J4-42 
sit-(nal attenuator. analog, 

rnicroprocessor-controllerl, TTT-
101 

signal combiner, III-:~68 
signal conditioners, TV-040 

5v powered linearizP.d platinum 
RTD, II-G50 

bridge circuit, strain gauge, 11-85 
linearized RTD, prPcision clPsig11, !1-

638 
LVDT, II-338 
thermally stabilized PIN 

photod10df', II<no 
signal distribution amplifier. l :Ju 
signal generators c~ee f1mctiun 

generators; so11nrl gener;1tors: 
waveform gPnPrators) 

signal injec.t.ors, lll-f"Jfi4 fi55 
signal sourf:P.s, crystal-contrullcd, 11-

143 
signal rracer, V-'.100 

three-in-one set: lugic prubc, signal 
1.racPL injPr:tor, !V-420 

mgnal-strengtlt meters, III-342. IV­
JR6 

silent alarm, V-16 
silkon-r:ontrullcd amplifiers (SCA), 

V-fi:15 
convertPr VI-151 
dPf:OdPr. i 214, 11-166, U-170 
demodulator. ll-150.111-.565 
MPX-SCA receiver, 111-530 
sn\Jcarrier adapter fur Fh-1 tuners, 

V-G:'lfl 
silkon-f:ontn1llecl rectifiers (SCR) 

rirf:rnts 
anmmc1ator, self-inlcrrupLing load, 

JV-9 
chasPr, 111--187 
f:rowbar, 11-496 
flasl1ers, II-230. lll-H17 

diasPr, 111-197 
rPlaxanon, JJ-~ao 
ring r:onnter, 111-195 

flip-flop, n-:107 
full-wavP, T-:17,5 
gas/smoke detf!ctor, 111-251 
inverter and trigger, VJ-28;_1 
motor spP.Pd f:ontroller, Vl-414 
preregulator, H-482 
proximity alann, Ill .517 
rad10 control using; ll-:JfH 
relaxation flasher, ll-2:30 
relaxation oscillator; ill-4JO 
ring r:mmter, fll-195 
rester, 111-:144 
rime delay rirf:nit with, 11-670 
tnggering series, optic;illy coupled. 

III-411 
switf'hing supply !'or color T\, VI-

187 
simulators 

EKG, threP chip, Ill ~!50 
inductoL 11-199 
VOR signals, IV-27:3 

sffip approxirnation circuit, Vl-333 
sinp-to-square w;ivc converter, IV-

120, V 124. V-125, V-56!.l. V-570 
sinp-wavP cnnve1ier, VI-150 
sinp-wavP descrantblcr, il·l03 
sinp-wave geHcrators, IV-505, IV-50G, 

V-542, V-540, V-544, VI-701 
fiO H~., JV-507 
audio, 11,.564 
battery powered, V-541 
LC, IV-.507 
Lf, JV-512 
uscillator. audio. IIl-559 
s4uurc-wavc and. tunablf' oscillatoL 

111-232 
VLF audio tone. IV-G08 

siHe-wave inverter, VI-28fi 
sinc~wave oscillators, I-flfi, ll-fifi0-570. 

IJI-556-559.- III-fifiO, IV-fifl4-51:3, 
V-539-544, \1-'J.'l;'.J 

1-Hz, V-542 
60-Hz. highly stable, V-fi40 
555 used as RC audio oscillat.or, 11 

567 
adjustable, II-GG8 
audio. II-5G2, II-Gfi4, lll-f"1;1!=:1 
generators (.>ee sinP-wave 

generators) 
LC GBcillator,"low-frPque.rw.y lV-500 
logic gate design, VT-440 
low-distortion, ll-!"ifll, Vl-4:J6 
one-IC aurlio gPnPrn.tor, ll-569 
phasf'-shift., andio l'anging, IV-310 
programmahle-frequency, 111-424 



relaxation, modified LiJT for clean 
audio sinusoids, ll-566 

shaper, sine-wave, V-54:3 
sine wave shaper, 11-561 
sine/square wave TTL oscillator, TV-

512 
two-tone generator, ll-570 
two-transistor design, TV-508 
variable, super low-distort.ion, TTT-

558 
vcry-low-disto1tion design, TV-509 
voltage-coutrolled oscillator, V-f\Ofl 
Wien-bridge, 1- 66, 1-70, U-506, TV-

510, IV-51:3, V-541 
sine-wave out1mt buffer amplifiPr, 1-

126 
sinekosine generator, 11-260, Vl-700 
sinc!squarc wave converter, I-170 
sinc!squarc wave oscillators, 1-65 

easily tuned, 1-65 
TTL des~n, IV-512 
tunable, III-2:J2 

sinks (see current sources) 
single-pulse generator, 11-175 
single-sideband (SSI3) 

conunwtications 
C\N/SSB produd detector, JV-1 :39 
C\\i/SSB receiver, V-499 
driver, low-distortion 1.6 to 30 MH~,, 

11-538 
generators, IV <l23 
receiver, 80-mctcr, Vl-29 
transmitter, cryst.ul-conlrollcd LO 

for, 11-142 
sirens (see also alanns; sound 

generators), I-606, 11-571, lll-560-
568 

alarm using, 11-572, 11-573, IV-514-
517, VI-581-584 

7400, II-575 
adjustable-rate programmable­

frequency, III-563 
electronic, III-5G6, IV-515, IV-517, 

VI-588 
fire .'liren, VI-582 
generator for, II-572 
hee-haw, II-578, III-565 
high-power, II-578 
linear IC, IIl-GG4 
low-cost design, IV-51G 
multifllnction system for, II-574 
ship, Plectronir., 11:ri70 
sonic defonder, TV-321 
Star Trek rPd alPrt, II-G77 
tone generator, TI-fl78 
toy, TT-57f> 
T'l'L gates in, IT-fl70 
two-state, UT 5117 
two-tone, [IJ-5fi2, VI-fl84 
varyiug frequency warning alann, 

11-578 
w;iiling, JJJ-56:3, Vl-58:1 
warlile-toue siren, IV-515, IV-fil!l, 

V-7, VJ-582 
wiLuuper, IV-517 
yelp oscillator, U-577, IJl-fifi2 

slave-Ila.sh trigger, IV-.'380, TV-:182 
slide timer, lll-444, 111-448 
slot machine, electronic, V-211 
smart dutch, <iuto air conditioner, Ul-

46 
smoke alarms auci detect.om, TI-278, 

111-246-25:3 
~as, l-;J:J2 
ionization charulier, l-!3!J2-!333 
line-operated, IV-140 

opPratPd ionization type, I-596 
photoelectric, I-595, I-596 

sniffPrs 
heat, electronic, III-627 
rf, II-210 

snooper, FM, IIl-680 
.'locket debugger, coprocessor, III-104 
.'loi! heater for plants, V-333 
soil moisture meter, III-208 
solar circuits (see 

photodiode/photoelectric 
circuits) 

soldering iron control, V-327 
soldering station, IR-controlled, IV-225 
solP.noid drivers, I-265, III-571-573, 

VI-202 
12-V latch, III-572 
hold-current limiter, III-573 
power-consumption limiter, III-572 

solid-state devices 
ac rPlay, IIl-G70 
elPct.ric fencP. charger, II-203 
high-voltage supply, remote 

adjustable, III-48G 
light sonrcPS, V-282-283 
load-sensing .'lwitch, V-285 
rPlays, Ill-G09-570, V-505, V-506 
stepping switch, II-G12 
s'.vit.ch, linP-activated, telephone, 

III-fll 7 
sonic defonder, IV-324 
sound-activated circuits (see sound­

opPrated circuits) 
sound effects (see sound generators) 
suund generators (see aL~o burst 

generators; function g;~merators; 
sirens; waveform gPnerators), 1-
605, 11-585-59!3, TTT-559-fifl8, Ul-
575, JV-15-24, IV-518-524, 
V-:384-0!:!5, V-556-567, VI-fl8fi-
5!:!2 

acoust.ic field generatur, V-3!38·:341 
alarm-tone generator, V-56:3 
arnplificr, vollage-cuntrolled, TV-20 
an1plificr/compressor, low-

dislurlion, IV-24 
allophone, 111-7:3:3 
audio-frequency generator, V-416-

417 
audio lone gencralor, VLF, JV-508 
autodrum, 11-5!.ll 
bagpipes, electronic, 111-561, IV-521 
beat-frequency, IV-371 
beeper, V-558 
bird chirp, I-605, 11-588, lll-577, Vl-

589 
bongos, II-587 
canary simulator, V-557 
chime generator, 11-604, IV-524 
chug-chug, III-576 
color organ, \1-193 
complex sound-effect generator, VI­

G8G 
dial tone, I-629, III-60D 
ditherizing circuit, digital audio use, 

IV-23 
doorbell, musical tones, IV-522 
doubler, audio-frequency doubler, 

IV-lG-17 
dual-tone sounder, V-564, VI-3DO, 

V1-f"i87 
echo and reverb, analog delay line, 

IV-21 
elec:tronic, IIl-3GO 
envelope generator/modulator, II-

001 

equalizer, JV-18 
fader, IV-17 
fish lure, electronic, Vl-:386 
frequency-shill keyer, tone-

gcncrator test circuit, l- 72:1 
fwtk box, ll-59:J 
fuzz box, 11-590, 111-575 
gong, electronic, V-5f\:'l 
guitar compressor, IV-fl19 
gwtshot sound effect, \.1-f>92 
harmonic generator, 1-24, IV-049 
high-frequency signal, TTI-150 
hold for telephone, 11-62!3 
instnunent tune-up, audio 

generator, V-390 
laser pistol sound eHect 

ficncralor/receiver, Vl·292 
low-level sowtder, V-564 
muting circuit, VJ-:38;J 
noise generators, 1-467, J-468, 1-469, 

IV-308, V-3!:15, \11-421 
octave-shifter for musical effects, 

IV-523 
one-IC design, ll-56!:l 
perfect pitdt circuit, V-391 
phasor sound generator, JV-52~1 
pir1k noise, 1-468 
port.able, 1-625 
pulse echo driver, Vl-!J80 
pulsed-lone alarrn, V-558 
quad tone oscillator, V1-4!J4 
race-car motor/crash, 111-578 
robotic chatter, Vl-5!.l0-5!:11 
run-down clock for ga111cs, IV-205 
sound effects, III-574-578 
siren, V-550, V-565, V-567 
sound-effects generator, V-565 
sound subcarrier generator, \'1-358 
space-age sound machine, V-562 
spaceship alarm, V-560 
Rpeech detectors, 11~617, III-615 
Rteam locomotive whistle. II-58R 

IIl-GG8 
Rteam train/prop plane, II-592 
Rtereo system, derived center-

channel. IV-23 
Rnper, IIl-5G4 
Rnrf sound generator, VI-588 
synthesizer, Il-599, V-561 • 
telPphone can-tone generator, IV-

f>fl2 
telephone ringpr, II-G19 
tonP burst gPnPrator, VI-375 
tnne burst gPnPrator, repeater, V-

629 
tone chime;V-f>flO 
tulle generators, l-fl04, 1-()2!) 
toµ octave generator, v-:19,q 
Toud1tone dial-tone, telPphone, III-

60!:! 
lrai!t dtuffer, IJ-588 
tremolo circuits, lll-fi92-fl9fi, rv 

-589 
l""'UI\M-twang, JJ.592 
two-tone. fl-i170, V-fl29, VI-fi84 
ultrasonic sound sourcP, TV-GOG 
very-low-frequency, l-fl4 
vocal eliminaror, IV-19 
voice circuits, III-729-734 
waa-waa circuit, ll-590 
wailer, Vl-583 
warbliriM tone, 11-573, Vl-i182 
whisllc, VJ-589 
while noise geuerators, IV-201, Vl-

705-706 
wind chirncs, Vl-591 
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sound-operated circuits (see o.lso 
ullrasonic circuits; voice­
operated circuits), IT-GR0-584, 
Ill-579-580, IV-G25-528, V-545-
555 

amplifier, gain-controlled, IV-fi28 
color organ, II-583, II-581 
decoder, III-145 
fader, V-549 
flash tri~ers, 1-481, II-419, IV-:182 
kaleidoscope, sonic, V-518-fi49 
lights, 1-609, V-552 
memo alert, V-352 
noise clipper, I-39G 
relay, I-608, I-610 
sleep-mode circuit, V-547 
switch, Il-581, 111-580, JJJ-flOO, 111-

601, IV-526-527, V-fifi2, V-555, V-
590, VI-613 

ae, II-581 
two-way, I-610 
voice-operated. 111-GRO, IV-5:ol7 

speech activity detector, telephone, 
111-615 

voice-operated switch, TTl-580 
vox box, II-582 
whistle-activated switch, V-551 

sources (see current sources; voltage 
sources) 

source followers 
bootstrapped, V-20 
JFET, V-20 
photodiode, III-419 

SPDT switch, ac-stat.ic, ll-612 
space-age sound machine, V-562 
space war, I-GOO 
spaceship alann, V-560 
speaker systems 

FM canier current remote, 1-140 
hand-held transceiver amplifiers, 

III-39 
overload protector for, 11-16 
protection circuit, V-476. V-47!J 
wireless, IR, llT-272 

speakerphone, Tl-611, III-608 
spectrwn analyzer ali<1pLer, 

oscilloscopes, V-424 
speech-relat.ed circuits 

activity rtetector, 11-617, III-619 
compressor, II-15 
filter 

300 Hz.3 kHz bandpass, I-295 
sec:ond-order, ;JOO-to-3,400 Hz, 
IV-174 

speech-ra1t,1Se bandpass filter, V­
lRfi 

twoc.section, ;JOO-to-3,000 Hz, IV-
174 

network, ll-6;J;J 
scrambler, V-554 

speed ala.rm, 1-95 
speed cont.rollers (see also motor 

control), 1-450, 1-453, II-378, II­
.'i79, ll-455, V-380, V-381, Vl-412, 
VI-414 

ac:celerometcr, VI-345 
hack EMF PM, Il-37D 
cassette-deck motor speed 

calilirator, IV-353 
closed-loop, 111-385 
de motor speed controller, Vl-411 
fans, automatic, III-382 
feedliack speed, I-447 
de motors, I-452, I-454, III-277, HT-

380, 111-388, VI-415 
de variable, fiberoptic, ll-20fl 
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feedback, I-447 
fixed, III-387 
high-efficiency, TTI-.'i90 
high-torque motor, T-449 
light-activatedkontrollec!, IV-247 
load-dependent, I-4fil 
1nodel trains and/or cars, 1-450 1-

455, lV-338-340 
motor (see motor controls; 

tachometers) 
power tool torqne, I-4fi8 
P\VJl.f. II-37G, 111-380, V ~181 
radio-controlled, T-!176 
series-wound motors, 1-448, 11-456 
shunt-wound motors, 11-456 
stepper motors, directiou and 

speed control. JV- 350 
switched-mode, TJT.!384 
tachometers, J-94, l-100, l-102, II-

175, Iff-33:i, 111-:340, 111-34 7, VI-
98, Vl-298, Vl-371 

analog readout., IV-280 
calibrated, 111-598 
closed loop feedback control, II-
390 

chgital readout, ll-61, 111-45, IV-
268-209, IV-278 

dwell meter/tachometer, III-45 
feedhac:k control, ll-:J78, 11-390 
frequency counter, 1-010 
low-freq11enf'.y, 111-596 
minimum-com_ponenl design, I-
40:i 

motor spePd controllers, II-378. U-
389 

optical pick-up, lll-347 
set point, 111-47 

tac11ometerless, 111-086, IV-349 
tools and appliarn:cs, I-446 
universal motors, I-457, II-451 

speer! warni1t,1S device, I-06, I-101 
speedometers, bicycle, IV-271, IV-282 
splitters, lll-581-582 

hatt.ery, 111-66 
phase, precision, IIl-582 
precision _phase, 1-477 
voltage, lll-7:38, III-743 
wideband, 111-582 

squarPr, precision, I-615 
square-root circuit, Vl-319, VI-320, 

Vl-322 
sqnare-wavc generators, II-591-000, 

TTl-58:3-585, IV-529-536, V-Gfif!-
570, Vl-5U!J-5!J4 

l kHz, IY-536 
2 Milz using lwo TTL gates, JJ-f"i98 
l 0-Ilz to 10-kHz VCO, V-fi70 
60-Ilz, Y-56!J 
555 tirner, II-505 
astabk circuit, II-597,--IV-fi34 
CMOS 555 astable, trne rail-to-rail, 

11-596 
duty-cycle multivibrator, III-50-

pcrccnt, III-584 
four-decade design, IV-:J35 
higlt-current oscillator, III-fi8fi 
liue frequency, II-599 
low-frequency TTL oscillator, II-5!:-!5 
multiburst generator, II-88 
mullivibrator, IV-:J3G 
oscillators, 1-613-014, 11-597, 11-616, 

IY-532, IV-533, V-fifi9 
0.5 Hz, I-61G 
1 kHz, I-612 
frequency doubled output, 11-596 

phase-tracking, threP-pha.se, 11-598 

pulse extractor, 111-584 
quadrature-outputs oscillator, III­

G85 
Schmitt trigger, V-569, V-570 
sine-wave and, tunalile oscillator, 

111-232 
sine-to-sqnarP. wave converter, V-

569, V-570 
three-phase, 11-flOO 
tone-burst generator, single timer 

IC, II-89 
triangle-wavR and, lll-209 

precision, 111-242 
programmable, 111-225 
'Aide-range, JII-242 

TTL, LSTTT ., CMOS designs, IV-
530-G:'l2 

variahle duty-cyde, lV-533 
variahle-frequency, IV-535, V-570 

square wave oscillator, Vl-445 
astahle multivilirator and, V-386 

square-to-sine wave converters, III-
118 

squekh circuits, 11-094 
AM/FM, 1-547 
FM scanne[· noise squelch, VI-579 
voice-activated circuits, IV-624 

squih firing circuits, Il-'.J57 
stahilizers, fixed power supplies, IV­

:'l9:1, TV-406 
st.aircase generaLors,(see also 

function generators; waveform 
generators), I-730, 11-601-602, III-
586-588, lV-44:3-447, VI-595-599 

free-runnill,\.(, VI-598 
stepped trim~le wave, VI-59G 
11p-down staircase, VI-599 
video staircase generator, VI-fi97 

~tand-liy power supply, non-volatile 
CMOS RAMs, Il-477 

standard, precision calibration, 1-406 
standard-cell amplifier, saturated, II-

296 
standiI~ wave ratio (S\VR) 

detector adapter, audible signal, Vl-
25 

meter, IV-269 
power rneter, I-16 
QHP bridge, Ill-336 
w<trning indicator, I-22 

Star Trek red alert siren, II-G77 
start-mid-run motor circuit, lll-:'l82 
stale-of-charge indicator, lithium 

battel1', II-78 
state-variable filters, II-215, llT-189, 

Vl-20!J 
multiple outputs, 111-190 
second-order, l kHz, Q/10, 1-29:3 
single 3.3-V supply, 4-pole, VT-216 
universal, 1-290 

utatic detector, IV-276 
steam locomotive sound effects, 11-

589, Il-592, 111-fiflR 
step-up switching regulator, 6V 

batte!1', II-78 
sLep-up/step-down de-rte converters, 

IIl-118 
stepper motors (see o.L~o motor 

control circuits), V-571-573, YI-
600-602 

direction control, IV-350 
drivers, 11-376, II-290 

bipolar, V-fi72 
FET-based. V-fi73 
half-step, IV-:149 
quarter-step, IV-350 



rlual clock circuit, V-:!73 
encorkr circuit, VI-602 
pulse generator, VI-001 
shaft encoder use, VI-601 
spee<l and direction, IV-3GO 

stepping switch, solid state, II-G12 
stP.rP.o/phonograph (hi-fi) circuits, V­

G71-G81 
:1.constic fiP.ld generator, V-338-341 
:i.mplifiP.rn, I-77, I-80-81, 1-89, l-G70, 

JT-9, JJ-13, II-1G, III-34, III-37, lil-
38, IV-29, IV-3G, IV-3G, IV-GG, Vl-
7G 

hass tonP. control, V-G81 
mini-stP.rP.o amplifiP.r, V-G83 

audio lP.vP.1 mP.t.P.r, IV-310 
audio powP.r amplifiP.rs, V-40, V-18, 

Vl-90 
audio powE'r meter, IV-306 
audio signal amplifier, V-.'i8 
baJancE' cirr'.llits, I-fl 18-fl 19, 11-003-

605, V-58:3 
buuster am11lifier for r.ar stereo, V-

72 
cumpander, 11-12, lll-\:13, JJl-9fi 
ex1.1ander, 11· 13, llT-93, lll-9fi, V-fi82 
der:oders, IT-18, TT-lfl7-Jfl9, VI-170 
de1nodulators, T-544, TT-lfi9 
derived cent.el' r.hannel stP.rP.o 

systen1, IV-2:3 
FM bug, Vl-662 
FM stereu transmitter, V 575, V-

580 Vl-662 
frequ~ncy decoder, 11-169 
frequency division muJtiplE'x, TT-109 
ll'vd dh;µlay circuit, Vi-190 
line driver. Vl-198 
loudspeaker µroll'dor circuit, V-

48:3 
mixers, 1-55, IV-J06 
power mcler. 111-001 
prearnplificrs, 1-!JO, 1-!.ll, ll-4!J, 11-45, 

111-:37 111-671 111-67:3 IV-:J5 IY-
36, V~581, V-584, Vl-7!_l , 

reception indicaLor, 111-669 
rcvcrb sysLems, 1-606, 1-606, 11-9 
RIAA phono rnnplifier, Vl-8\:J 
speaker driver, TTL-based, Vl-l!:J!:J 
speaker protcclion circuil, V-476, 

V-479 
TDM decoder, 11-168 
test circuits, I-618-61!), lll-26!), 111-

331, IV-306, IV-:310 
tone control circuit, high-Z inpul, 1-

676 -
TV-stereo decoder, II-167, V-576-

579. V-580 
volume limiter, VI-376 

stethoscope for automobiles. \1-!J5 
stimulator, constant-current, III-352 
-stimulus isolator, 111-351 
stop light, garage, II-53 
stram gauges, VI-336 

bridge excitation, Ill-71 
bridge signal conditioner, II-85 
instrumentation amplifier, Ill-280 

strobe circuits, II-606-610, VI-468 
alarm system, V-6-7 
disco-, 11-GlO 
high-voltage power supplies, IV-

41.'3 
safety flare, II-GOS 
tone hurst generator, 11-90 
trip switch, sound activated, I-483 
variable strohe, 111-589-590 

stud finder. lll-33H 

subharmonic frequencies, cryslal-
stabilized IC timer, 11-151 

subtract.or circuit, IH-327 
subwoofer amplifier, V-49, V-50 
successive-approximation A/D 

converter, 1-45, II-64, Il-30 
sun1mini:; amplifiers, I-!J7, 111-16 

fast ad.ion, J-'.J6 
invertinp;. V-18, V-60 
precisioTI design, I-36 
video, clamping circuit and, 111-710 

sun tracker, III-318 
superheterodyne receivers, Vl-550 

3.5-to-10 MHz, IV-450-451 
amateur radio, four-stage 75-melcr, 

VI-21 
supply rails, current sensing in, II-15:3 
suppressed-carrier, double-sideband, 

modulator, III-377 
sweep generators (see also function 

generators: waveform 
generators), VI-238-241 

10.7 MHz, 1"472 
add-on tnggered, l-4 72 
oscilloscope-triggered, 111-438 

sv.itches and switching circuits, II­
Gll-G12, III-5Dl-5D4, IV-537, V­
G85-593. \1-603-614 

ac S\Vitches, III-408. IV-387 
ac power switch, V-112, V-115 
analog switches, 1-621, I-622, III-

G93, VI-G04, \1-G07, VI-G09. Vl-
011 

antenna selector, electronic. lV­
G.'38-G39 

audio switch, eight-channel. V-588-
:189 

a11dio-ront.rollerl sv.itch, V-S90, VI­
fil.'i 

audio/vidP.o switcher circuit, IV-
540-f'i41 

auto off power switch, Vl-fi 11 
auto-repeat. s\Vitrh, hmmce-free, IV-

.545 
liandswitching for receiver, VI-008 
b1dirert.ional rel:i.y sv.itrh, IV-172 
bistable s""itr.h, mechanically 

controlled, TV-fi4fi 
closure circuit, Vl-182 
contact, 1-136 
eontruller, l!J-:383 
d;1.rk-adivated, V-274, V-270 
de euJttrulled, V-.586, V-f'i92 
de static lJ-!367 
dl'liowtc~rs, 111-592, JV.105, TV-JOA, 

1\1-108, V-:Jl6, Vl-387, VT-613, Vl-
614 

dclay, auto courtesy li,IS!tt, 111-42 
dcluv circuit for switcl1 OIL Vl-611 
dirmncr switcl1es, 1-:369, 11-309, JV-

647, IV-649 
800 W, ll-!J09 
de lamp, ll-:307 
four-quadrant, !V-648-64!:1 
haloj.\cn hunps, 111-!JOO 
headlight, 11-57, ll-6!J 
low-cost i<J70 
soft-starl, 800-W, l-!J76, 111-:3021 
tandem, ll-!J16 
triac, 1-075, II-!JlO, 111-000 

DTL, TTL controlled buffered 
analog, 1-621 

fax/telephone switch, IV-556-550 
FET. de controlled, V-5!_l6 
FET dual-trace (oscilloscope), ll-

432 

lkx s""'ill"h, alarm sounrler circuit, 
Y-15 

frequency switdLerloscillatorn, V-
418 

llall-e!Ted, 111·257, IV-589 
headlight switching c:irniit, V-7:J 
hexFt;'l' switch, V-fi92. V-;193, Vl-

612 
high frequency, l-fi22 
high-side power control s""itch, :JV 

sup1_1ly, !V-384, IV-:38!J 
infrared-activated, rv 34fi 
i.r1vl'1tcr, analug, V!-604 
IH-coHtrolled Nl:l switch, V-22fi 
isolatl'd switch, VJ-604 
kill-swilclt for batteries, V -71-72 
latchin,'(, t:lCH-re1.1le1dng, 111-593 
li>(hl-operated, 11-060, 111-:314, V-

274, V-678 
at1iuslitbk, 1-066 
capacitance switch, 1-132 
light-conlrollcd, U-:J60, 111-314 
photocleclric, 11-061, 11-:J26, JJl­
!Jl!_l 
sdf-latdilll/l, V-678 
solar lrif\gcrcd, lll-:Jl8 
zero-poinl triac, II-311 

loud-discmml'd switch, V-591 
loud-sensinf\, solid-state, V-285 
mercury-switch till detector, Y-:302 
MOSFET power conlrol switch, JV-

386 
multiplexer, low output in1pedanc·l', 

Vl-605 
on/off i.rivcrtcr, 111-594 
on/off switch, 1-577, Il-359, !V-540, 

IV-546. \1-612 
optical safety-circuit switch, V-40!) 
optically coupled, III-408, III-410 
oscillator-triggered switch, V-5!.lO, 

VI-606 
over-temperature s'"itch, IV-571 
photocell memory. ac power 

control, I-363 
photoelectric, II-321. 11-326 
PIN diode s,,._itch, Vl-608 
proximity, III-517 
push on/off, II-35!J 
pushbutt.on power control switch. 

IV-388 
remore switches, 1-577, I-630. V-

592 
resistor PIN-diode s""itch, VI-608 
ri switches, III-3Gl, III-592 
RON compensator, op amp and 

analog switch, VI~G05 
rot:lry switch, BCD digital, V-160 
safoty switrh, V-fi89 
satellite TV audio sv.itcher, IV-G43 
series/shunt PIN-rliode RF switch, 

Vl-filO 
shunt. PIN-diode sv.itch, V1-fi07 
solar-triggered, JJJ-318 
soJid,state stepping, 11-012 
sonar transdurer/, III-708 
smrnrl-activat.erl, I-filO, II-581, III-

fi80, TTT-000, JJJ-GOl, fV-G26-S27. 
V-."15:1, V-f'ifi!), V-fi90 

speed, 1°-104 
SPDT, ac-static, ll-fil2 
.~witching controller, TTT-.'iR.'i 
temperature control, low-power, 

<1ero-vult-age, ll-fi40 
thermostatic, for auto fan, V-08 
tone switch, narrowband, JV-542 
touch swildtes, 1-1!31, I- l 35- l .3fi, JI-
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switches and s\Vitching drcuit.s 
cuntinued 

6[)0-603, III-GGl-rirJf°J, JV-f190-594, 
V-270 

Louchomatic. II-G93 
TR switch for antennas, automatic, 

V-'.J7 
transceiver T/R switch. VI-filO 
triac S""itches, I-623, Ii-311, fV-2fi:'l 
two-charmel. I-623 
Lwo-""-dY switch wiring, V-G91 
ultrasonic, I-683 
under-temperature switr.h, JV-;170 
VHF1UHF diode rf s""itch, fV-fi44 
video switches, III-719, III-72fi, Hf-

727, III-728, fV-018-621, V-!>87, 
VI-680 

video/audio s\Vitch, V-fi8fi 
voice-operated, I-G08, HJ-G80, rv 

527, V-·0·03 
whistle-activated switch, V-fifil 
wiring for two-way s\Vitr.h, V-591 
zero crossing, I-732, \1-fiOfi 
zero point, I-373, II-,q]] 
zero-voltage s\Vitching, f-fi2:1, 111-

410, III-412 
switched-mode power supplies, ll-

470, III-458, VI-179 
24- to 3.3-V, V-4G2 
5- to 3.3-V, V-462 
50 Vv', off-line; llf-47:1 
100 kHz. mnltiple-011t.put, lll-488 
color TV receiver, SCH, VJ-487 
control circuits. VJ-Ml4 
converter, V-1fll 
synchronous stP.prlnwn regulator, 

V-468 
voltage regulators for switdtcd 

supplies, V-453, Vl-484 
3 A, IH-472 
fi V, fl A, 25 kHz, sl'paralc 
ultrastable reference, I-4!:17 

6 A variable output, 1-513 
200 kHz, 1-491 
application circuit, ·:Jw, 1-492 
fixed powPr supplies, 3 A, IV-408 
high-current inducturlcss, IU-476 
low-power, 111-4!10 
multiple output MPU, I-513 
positive, 1-4!:!8 
step clown, 1-49!J 
step-UJJ, 6V ballcry, JI-78 

converter, +50\/ push pull, I-494 
mverte.r, 500 kHz, 12 V, JI-474 
power illnplifier, 1-33 

si.1,itched ~hl, capacitance, I-132 
switd1i1lfV'mixing, silent audio. I-fi9 
sync circuits, V-594-595. VI-fllfi-f\18 

combiner, V-595 
,IY."lLing circuil, V-585 
PLll synchronizes asynchronous 

inputs, VI-616 
separators, III-715, fV-f\16 
stretcher circuit, VI-018 
sync Up de restorer, VI-G17 

synthesizero; (see also musical 
cirntils; sound generators) 

four-dmrmel, I-603 
frcqul'llCY, programmable volt.age­

conlrolled, U-205 
music, I-59!) 

T 
Lachometers, I-94, I-100, I-102, Il-175, 

III-335, III-340, III-::l47, V-65, V-
596-598, VI-98, VI-298, vr :371 
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adapter, Vl-298 
;maJog readout, IV-280, V-597-G98 
calibrdLcd, III-598 
dosed loop feedback control, II-390 
ll.4(it.al readout. II-61, III-4G, fV-268-

269, lV-278 
dwell mcLcr/tachometer, III-45 
feedback control, II-378, II-390 
frequency counter, 1-310 
low-frequency, III-596 
minimum-component design, I-40fi 
motor speed controllers, II-378, II-

!J89 
optical pick-up, III-347 
set point, III-47 
si,>:nal-conditioning circuit, VI-98 

tandcrn dimmer, II-312 
tap, telephone, III-622 
tapl'-recorder circuits, I-21, I-419, fll-

59U-601 fV-547-548 
arnplificrs,'I-90, IV-36 
audio-powered controller, fV-G48 
aulonmtic tape-recording sv.itch, 1-

21, II-21 
automotive-battery power drr.uit, 

IV-548 
casseLLc-deck motor speed 

calibrator, IV-353 
extended-play circuit, 111-6-00 
flat-response amplifier, IJl-671 
inlerface for, II-Gl4 
personal message recordPr, V-.'~:'JO. 
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playback amplifier, III-672, fV-:'lfi 
position indicator/r.ontroller, fl-Rl 5 
preamplifier, I-90 
sound-activated swit.ch, Ill 600, 111-

601 
starter switr.h, t.elPphone-adivated, 

I-632 
telephone-activated starter switch, 

I-f\32, IT-022, III 616 
telephonP-to-cassette i11terface, 111-

618 
telecom convertPr .48 tu +5 Vat l A, 

V-172 
telemptry rlemodulator, 1-229 
telephonP-rPlat.ed circuits (see also 

interr.oms), 11-616-605, 111-602-
622, fV-f)49-.564, V-59!:J-ti15, Vl-
61~-628 

alann dialPr, V-612 
amplifier, 111-621, IV-560, V-614 
answP.l"ing madtine beeper, fV-559 
a11t.o answer and ring indicator, 1-

6!35 
automatic recording device, II-622 
ba.~il" telephone circuit. V-615 
bell simulator, V-604 
Rell System 202 data encoder, VI-

625 
blinking phone light monitor, II-624, 

11-62!1 
call-tu11c generator, fV-562 
call restridor VI-622 
caller Ill, V-6i!J, VI-621 
cassette interface. 111-618 
conve1icr, ultra low-power for 

personul communications, VI-lGG 
decoder, Louch-tone, fV-555 
dial pulse indicator, III-613 
dial-Lune circuit, 5-V, V-610 
dialed-phone number vocalizer, III-

701 
dialer 

emergency dialer, V-603 
pulse/tone. single-chip, 111-fi(),q 

dual tuuc decoding, H-620 
duplex audio fu1k, fV-554 
duplex line illnplifier, III-616 
eavesdropper, wireless, III-620 
emergency dialer, V-603 
fax. maJ..~hine sv.ilch, rcmote­

controlled, lV-552-553 
flasl1Prs, 11-629 

phone-messa.,l\e, IV-656 
tell-a-bell, IV-558 
visual ring indicator, IV-658, IV­
fi61 

frequency and volume controller, II-
02:3 

hanrls-free telephone, III-605 
handset eucoder, 1-634, III-613 
lielper/simulaLor, VI-627 
hold button, 11-628. III-612 
hold circuit, V-614, Vl-624, VI-628 
in-use indicator, II-629, fV-560, IV-

56:3, V-602 
intercom, IV-557, V-239, V-240 
interface 

audio, V-612, Vl-625 
FCC Part 68, V-613 
fur phone-line, V-605 

light fur, 11-625 
line interface, autopatch, I-635 
liHe monitor, 1-628 
li11L' simulator, VI-627 
line tester. V-615, VI-620 
message-Laker, fV-563 
monitors, I-625, II-626 
musical hold, IJ-623, V-601, V-

605 
musical ringer, II-619 
night light, telephone controlled. 

IIl-604 
off-hook.indicator, I-f\3.q 
op(.oisolator status monit.or, I-620 
pager, V-609, V-611 
parallei connection, fII-011 
personal message rPr.order, V-:'l::m 
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piezoelectric ringer, f-fl:'lfi 
power s\Vitch, ac, IV-GGO 
preamp. transistor RIAA for 

magnetic cartridges, VI-7fi 
pulse-dialing, III-61 O 
recordmg calls, l-fl::l2, III-Rlfl, IV-

553, IV-Gfi8, V-fiOO, VI -fi26 
redial, III-GOO 
relay, 1-681 
remote monitor for, II fi26 
repeat.Pr, fH-007 
repertory dialer, line puwered., 1-

03.1 
ring amplifier, Vl-624, Vl-626 
ring r.onvertPr, V-602 
ring rlet.ectol"S, ll-62:J, 111-611, III-

019. IV-564, VJ-628 
ring inrl1catnr, V-604 
ringern, IV ."i56, V-tiUU 

ext.ension-11hor\!:' rin~er, IV-561 
high-isolation, !J-625 
mnlt.i-t.m1P, remote 
programmable, 11-604 

musical, If.6J9 
piezoelectric, l-6:J6 
plug-in, rernote, 11-027 
relay, ITl-606 
remotr, 11-627, 111-614, IV-562 
tonP, f·fi27, J-668, ll-6:JO, 11-631 

scramhler, Il-618, V-608, Vl-623 
series connectiou, 111-609 
silrncet; JV-557 
sound level meter monitor, 111-614 



speaker amplifier, IV-555 
speakerphone, 11-632, 111-008 
speakerphone adapter, V-000-007 
speech activity detector, II-617, III-

015 
speech net\vork, 11-633 
status monitor using optoisolator, I-

626 
sv.itch, solid-state, line-activated, 

III-617 
tap, 111-622 
tape-recorder starter controlled by, 

I-632 
telecom converter -48 to +5 Vat l 

A, V-472 
timer, tele-timer, V-623 
toll-totalizer, IV-551 
tone-dialing, III-607 
tone ringers, 1-627. I-628, II-630, II-

631 
Touchtone generator, III-609 
touch-tone decoder, IV-555 
vocalizer. dialed-phone number, III-

731 
voice-mail alert, V-607 

teleprinter loop supply, Vl-497 
teie'llision (see arnalcur television; 

video circuits) 
temperature-related circuits (see 

also thermometers), I-641-643, I-
648, I-657. 11-645, III-629-631, IV-
565-572, V-616-620, VI-628-647 

0-50 C, four-chmmel temperature, 
I-648 

ND converter for temperature 
measurement. VI-234-235, Vl-634 

absolute temperature log. with RS-
232, VI-636 

alarms, II-4. II-643, II-644, V-9 
amplifier, precision RTD. for +5 V, 

VI-043 
automotive water-temperature 

gauge, II-56, IV-44, IV-48 
body-heat detector, VI-266 
boiler temperature control, I-638 
compensation adjuster, V-617 
control circuits, I-641-643, II-636-

644, III-623-628, IV-507, VI-631, 
Vl-G11, VI-64G 
defrost cycle, IV-GG6 
heater elPmfmt. 11-612 
heatPr protPctor. SPfVO-SPnSPd, 
TTT-fi24 

heat sniffer, Plectronk, TTT-fi27 
liquid-lPVPl mc1nitor, TT-fi4Cl 
low-powPr, ?.Pro-voltage sv.itr.h, 
11-640 
piezoelectric fan· based, JJl-627 
proportional, JJl-620 
si,l.(1t01! conditioners. JJ.6:39 
sillgil' setpoint, L-641 
Utermol:ouplecl, IV-567 
zcro-puiut switchlng, 111-624 

eunverters 
lug;1ritln11ic, V-127 
temperat.Lire-to-digital, V-12:3 
temperature-to-frequency, 1-168, 
I-646, 1-656, ll-651-65:J, V-121 

lcmpcraturc-to-time, llJ-6:J2-6:J:J 
cool-down circuit for amplifiers, V-

354, V-!357 
defrost c.vdc and control, IY-566 
differential temperature, 1-6,54, 1-

655, Vl-645 
flrunc lcmpcralurc, 111-:Jl:J 
freeze-up sensor, Vl-647 

furnace fuel miser, V-328-329 
heater control, l-63D, I-640. 11-642, 

III-624, \1-632 
heat sniffer, III-627 
hi/lo sensor, 11-650 
hook sensor on 4- to 20-mA loop, V-

618 
IC tcmperalurc, l-64U 
indicator, ll-56. IV-670 
isolated temperature, I-651 
LCD contrast temperature 

compensator, Vl-195 
logarithmic converter, V-127 
low-temperature sensor, V-6Hl 
measuring circuit/sensors, II-653. 

IV-572 
meters/monitors, I-647. IIl-206, IV-

569 
op amp, temp-compensated 

breakpoint. V-401 
oscillators, lcmperalurc-conlrollcd, 

I-187. 11-427, III-1:37 
ovcr-tcmpcralurc switch, IV-571 
ovcr/tmder sensor. dual outpul, 11-

646 
proportional temperature 

controller, Vl-6:J:J 
pyrometer, optoelectronic, Vl-640 
regulator, zero-voltaf(c swiLd1ing, 

VI-647 
remote sensors. I-649, 1-654. V-619 
room tcmpcraLurc display, bar 

graph, Vl-641 
sensors. I-648, 1-657, Il-645-650, 111-

629-6:31. IV-568-572, V-61U 
-50 to 300 F, single supply, VI-6!38 
0-50-degree C four charmel, 1-648 
0-63 degrees C, III-631 
5 V powered linearized platinum 
RTD signal conditioner, II-650 

automotive-temperature 
indicator. FTC thermistor, II-56 
Centigrade thermometer, II-648 
coefficient resistor, positive, I-657 
differential, I-654, I-655 
full-range Fahrenheit, Vl-643 
output referenced to ground, two­
•vire, Vl-638 
over/under, dual output. II-646 
DVM interface, II-64 7 
hi/lo, 11-GGO 
integrated circuit, I-G49 
isolated, I-G51, 111-631 
low-t.Pmperature, V-G19 
rPmote, I-G.1!( I-0G4, V-Ol~l VI­
O::l8 

soil heatPr for plants, V-:'l33 
soldering iron r.ontrol, V-327 
thermal monitor, IV-fi09 
them1of'.011plP amplifier, cold 
junction compensation, Jl·649 
thernmr.ouple multiplex syst.Pm, 
111 030 
~.ero·crnss1ng <leter:tor, I-7."l::J 

signal conditioners, TT-O::J9 
single·setpoint., temperatnre, 1-041 
tern1.1er;:J.ture to-digital r.onverter, V 

12!3, VJ-646 
tem1_1erature- t 0- rrequency 

cuuve1ter, J-168, 1-646, 1-656, ll-
651-65!3, V-121, Vl-6!3!1 

tempc'ralure-tu-time conve1ters, lll-
6~12-6!3:J 

U1c11nocoupil's 
mnpliiier, cold junction 
compcnsalion. 11-649, Vl-605, VI-

642, VI-644 
control, IV-567 
multiplex system, III-630 

thermometers (see thermometers) 
thermostat (see thermostats) 
thermostatic fan switch. V-68 
thermostatic relay circuit, \1-643, 

Vl-645 
transconduccr, 1-646, I-64!.l 
undcr-lcrnpcralure S'A-ilch, JV-570 
zero-crossing detector, I-733 

temperature-lo-frequency converter, 
I-168. I-656, II-651-653, Vl-638 

temperature-to-frequency 
transconduccr, liJ1car, 1-646 

lemperalurc-lo-lime converters, III-
632-6;33 

ten-bar1d graphic cqillllizcr, active 
filler, II-684 

Tesla coils, III-6:34-636 
lcsl bench amplifier, V-26 
lcsl circuits (see mcasurcmcnlllcsl 

circuits) 
text adder, comµosilc-video si,l.(nal, 

111-716 
U1cremins, 11-654-656 

digiLal, ll-656 
declroHic, 11-655 

lhcrnml flowml'lcr, low-rate flow, 111-
20:3 

lhennocouplcs, 11-64!.l, Vl-6:35, Vl-
642, Vl-644 

mnplifiers, l-!355, 1-654, 11-14.11-649 
digital thcnnomcter usin~, 11-658 
multiplex, temperature sensor 

syslcm, 111-6:30 
pre-arnp usin~, 111-28:3 

thcrmornelcrs (see also tcmpcrature­
relatcd circuits), II-657-662, III-
637-64!3, IV-573-577 

0-50 degree F, 1-656 
0-100 degree C, I-656 
1.5-V. VI-6'.37 
5-V operation, V-617 
adapter, IIl-642 
add-on for DMM digital voltmeter. 

III-640 
centigrade. 1-655, II-648, II-662 

calibrated, I-650 
ground-referred, 1-657 

differential. 1-652, II-661, III-638, 
\.1-640 

cligltal, I-651, I-658, V-618, \1-637 
temperature-reportmg, III-638 
thermocouple, 11-GGS 
µP r.ontrolled, I-6GO 

electronic, II-000, 111-039, fV-G7fi, 
IV-570 

FahrPnheit, I-6G8 
gronnd-refPrrPd, l-6f"16 

high-ar.r.urar.y dPsign, fV-G77 
implantable/ingPstihlP, III-fi41 
Kelvin, T-flfiil. 1-0fifi, Tl-flfll 
linrar. III-H42, TV-fi74 
low-powPr, 1-flfifi 
mf't.PL trimmPd out.put, 1-tlfifi 
remot.P, II-tlfi9 
singlP-1k supply, fV-fi7fi 
var·iahle offset, T-Oi'i2 

thermostats, I 6!39, J.640, V 00, VI 
6:30 

third-overtone oscillator, 1-180, IV 
12:3 

tltree-iu-one test set, 111-:J:JO 
tltrec-minutic timer, 111-654 
Lhrec-ruil power supµly, 111-466 
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thrPshold rldeetors, precision, 111-157 
tilt meter, IT-663-666, 111-644-D46 

differential ea_pacituncc 
measuremeut circuil, II-665 

me1'CU1')'·SV.itclt, V-:302 
sense-ot"-·slope, 11-664 
ultra-simple level, 11-666 

timP hasps 
crystal osrillator, lll-1:3:J, IV-128, V-

187, V-1:39 
fllnrtion gener;J.turs, l Hz, 

readuut/cuw1ter applicalions, IV-
201 

oscilloscopes timebase generator, 
V·425 

trigger selector fur oscilloscopes 
timebase, V-425 

time constants, operational 
a1111.1lil1ers, HC lirnc constants. VI-
426 

timP delays, 1-668, 11-220, 11-667-670. 
ITT-647-64!:1 

circuit, precision solid sLaLe, I-664 
constant curre11t drarging, 11-668 
Plertronif'., 111-648 
generator, I 218 
honr sampling c:irc.uit, 11-668 
integrator to multi1.1ly 555 limers, 

low-cost, H-669 
long-d11rati!1n, 1-220 
motor controller, Vl-41:3 
relay, 1-219, 1-66!3 

timing threshold aud load driver, 11-
f\70, ITT-648 

timf! division multlplex stereo 
riecoder, 11-168 

timf!rs (.~eo also 555 timer circuits), 
T-f\116 1-668 Jl-671-681 III-650-
f\fifl, Tv.578~586, V-621:6'27, v1-
f\48-f\~10 

0.1 to !=JO second, 1-66:3 
2- to 2000-minute, V-624 
!)fifi-ba.sed alarm, V-11 
741timP1'1 1-667 
a<"'. line/timer irtterface, Vl-281 
adjustable, 11 681, IV-585 
alann, JT-f\74, Vl-64!:l 
appliancP-cutoff timer, lV-583 
C,MOS, prograrrnnablc precision, Ill-

11fl2 
cmmtrlown, V-627 
darkroom, T-480, V 4;35 
elapsed time/coLmter timer, II-680 
elPdronk egg, 1-665 
enlarger timer, Il-446, 111-445 
extended on-time, V-627 
IG, f'.iystal-stabili;1ed, 11-151 
interval, prograuuuabk, 1-660, 11-

f\78 
lamp timer, Vl-64!:l 
long-delay, 1-21!:1, V-626 
long-duration, Jl-675, lV-585 
long-interval, I-667, lV-581, IV-582 
long-period, V-624, Vl-650 
long-term, 11-1172, 111-650 
main.'l-powered, IV-57!:J 
minute marker, Vl-337 
mobile radio on-alarm Li.Iner, Vl-32 
one-shot, 11-266, IH-317, 111-654 
photographic, T-485 

darkroom enlarger, 111-445 
photo-Pvent timer, 1V-:J7!:J 

reaction time!', g;une circuil, IV-204 
reflex timer, V-622 
SGR design, IV-583 
self-retriggerin,iS tirncd-on 

782 

generator. V-343 
sequential. l-6f\1-fi02, T-fi118, 111-6.''i L 

V--023 
slide-show, III-114, 111-448 
solid-state, industrial applirations, 

i-664 
t.ele-t.imer, V-\)23 
ten-minute ID timer, IV-G84 
three-minute, IIl-fiG1 
three-stage sequential, V-112;1 
thumbwheel-typP, programmable 

interval, I-flf\O 
time-out tircuit, JV-f"180, TV-586 
triangle-wave generator. linear, 111-

222 
variable duty-cyde mitput, lJI-240 
voltage-r.ontrollPd, prngran1nw.bll', 

ll-67fi 
washer, l-fi(i8 
watr.h tick timer, V-292 
watchdog timer/alarm, IV-584 
\VJ.de-range, V-1-mirnitP tn 400 

hours, V-02:J 
timing light, ignition, 11-110 
timing threshold and load driver, Ill 

648 
tone alert decoder, I-213 
tone anntmciator, transformerless, 

III-27-28 
tone burst generators, T-f\04, 11-rlfL 

III-74 
tone circlllts (see fnndion 

generators; .'lmmd genPrarors) 
tone controls (see also sound 

generators), I-077, 11-1182-089. 111 
656-660. IV-G87-G8H, V-.'1.'14, \' 
630-631, Vl-fiGl-fiG.'1 

500-Hz, III-1G1 
active control. IV-588 
amateur radio amplifier controls, 

1.2-k\V 144-MHz, vr-rri 
audio amplifier, TT-0811 
automatic level r.ontrol (ALG), v. 

60-62 
bass, 1-670, V-:J81, V-f\81, Vl-f\i'l2 
bass and treble, I-071, V-f\81, Vl-

653 
Baxandall tone-control anrlio 

amplifier, IV-G88 
decibel level detectors, 111-1 fl4 
equalizers, 11-081, TTT-fifi8 
filter circuit, V-1 kHz, V-191 
guitar treble boo8ter, Tl-()8.1 
high-quality, I-07G 
high-z input, hi fi, I-f\7fi 
level meters, sound levPls, TTT-.'3411, 

llI-614, IV-30G, IV-807 
loudness, II-46 
microphone preamp, 1-f\7!"1, TT-1187 
mixer preamp, I-G8 
passive cirr.nit, TI-f\89 
preamplifiers, I-G8, I-f\7:1, l-fi7n, 11-

687, II-688, III-fiG7 
rumble/scratch filter, III-fitJO 
stereo level display circuit. VJ-190 
stereo preamp with tone f'.ontroL V 
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three-band active, I-0711, lll-fif18 
three-chalillel, 1-072 
tone detector, 15-kHz, VJ-181 
trebel control, V-031, \-1-fl.>2 
tremolo circuit, IV-G89 
volume limiter, V-G9, Vl-:17fi 
\Vien-bridge filter, lll-OG9 

tone decoders. I-231, III-148, Vl-170 
dual time con8tant, ll-111f\ 

24 percent bandwidth, 1-215 
relay output, 1-213 
tone-diul decoder, 1-630, I-631 

toHc dl'Leclors, 500-Hz, Ill-154 
to1te-dial generator, I-629 
tu1te-dialiiig telephone, III-607 
tune encoder, I-67 

subaudible, 1-23 
tune-dial encodcr,--I-629 
two-wire, II-:354 

tone generators (see sound 
gcneralors) 

tone probe, digital IC testing v.ith, 11-
504 

tone riiigcr, telephone, 11-630, II-6.11 
Lotem-polc driver, bootstrapping, TII-

175 
Louch switches, I-131, I-135-136, 1-

137, Il-6D0-693, III-661-GGG, IV-
500-594, V-632-635, VI-GG4-0G7 

CMOS, 1-137 
bisLablc multivibrator, touch­

lrij\gcred, I-133 
bdd,i.:iI1g Louch plate sensor, V-G34 
capacitive sensor touch switch 

system, VI-656 
dimmer, CMOS based, V-270 
duublc-buUon lalching, 1-138 
ILum-detecling touch sensor, IV-

5~4 
lamp conlrol, three-way, IV-247 
low-current, I-132 
On/Off, 11-691. !II-663, IV-593 
laldtiI1g swilch, V-635 
lille-hwn, III-664 
momentary operation, I-133 
Jtegativc-lriggered, III-662 
un-only SV>ilch. v~635 
1.1ositive-Lriggered. III-662 
sensor switch and clock, IV-591 
single-plale sensor, V-633 
si,vilch, V-633, V-634, V-635 
ti.Jue-on Louch switch. IV-594 
tiined touch switch, VI-655 
tuuchonralic, II-6!J3 
t1No-terminal, III-663 

Tuuchtone generator, telephone, III-
60!:J 

toxic gas deleclor, II-280 
toy siren, 11-575 
TH circuit, 11-532 
'I'll. switch for antennas, automatic, V­

!37 
tracers, Vl-658-658 

audio reference signal, probe, I-527 
bug, lll-J58 
cable lracer, VI-650 
dosed-loop, III-356 
receiver, 111-357 
signal lracer, VI-650 
wire Lracer VI-65D 

track-and-hoid circuits, III-667, 111-
668 

sample-und-hold circuit, IIl-549, III-
652 

tracking circuits, III-666-668 
pusitive/ncgalivc voltage reference, 

111-667 
preregulator, 111-492 
tr<.1ck-and-hold, III-667, III-668 

tratkillfl power ~uppl:v, VI-485 
train chuffer sound effect, II-588 
transceivers (see also receivers; 

transmillers), IV-595-603 
1750-mcler, V-646 
CE, 20-m, IV-506-598 



CV;', 5 W, 80-mckr, IV-602 
external microphone circuil, V-!J51 
hand-held, 111-39, III-461 
HF transceiver/mixer, IV-457 
memmy backup, Vl-28 
power supply for lab source, VI-517 
T/R switch, VI-610 
ultrasonic, III-702, Ill-704 

transducer amplifiers, 1-86, III-66!:1-
673 

flat-response, t.<rpc, IIl-673 
NAB preamp, III-673 
photodiode amplifier, III-672 
preamp, magnetic phono, III-671, 

IIl-673 
tape playback, IIl-672 
voltage, differential-lo-single­

ended, 111-670 
transducers, 1-86 

bridge type, amplifier, II-84, 111-71 
detector, magnetic lransduccr, 1-

233 
interfacing resistive lrm1sducers, 

\1-281 
sonar, s~itch and, III-703 
temperature. remote sensor, 1-64!:1 

transformers 
isolation transfonner, V-:J4!:1, V-470 
power lcsler, Vl-354 

transistors and lnmsisLorizl'"d circuits 
flashers, II-236, 111-200 
frequency triplcr, nonsckclivc, 

saturated. II-252 
headphone arnplifier, 11-43 
on/off switch for op wnp, IV-546 
phototransislor, V-27!J 

amplifier, V-40!.l 
vaiiable-sensithity, V-40!.l 

pulse generator, IV-437 
sorter, I-401 
tester, I-401, IV-281, V-306 
tum-on circuit. V-345 

transistor-matching circuit, Vl-:J:J!.l 
transmission indicator, IJ-211 
transmitters (see also receivers; 

transceivers), III-674-691, IV-
595-603 V-6:36-64!.l Vl-660-665 

2-meter, r\1-600-601 . 
10-meter DSB, V-647 
27.125-MHz NBFM, V-637 
acoustic-sound transmiltcr, IV-:Jll 
amateur radio, 80-M, III-675 
amateur TV, IV-5!J!J, Vl-34-36 
ATV JR transmitter, V-440 MHz, V-

640 
audio, \isible-Jight, V-261 
automobile security system, Vl-!J 
baby-alert, canier-current circuit, 

V-95 
beacon, III-683, IV-603 
broadcast, 1-to-2 MHz, I-680 
carrier current, I-144, 1-145, III-79 
computer circuit, 1-of-8 channel, 

III-100 
CV.' transmitters, I-681, III-684, 111-

686, III-687, 111-6!.lO, IV-601, V-
648, V-649, Vl-22-23, Vl-27, 
VI-664 

DSB, IO-meter, V-647 
dummy load for transmitter tests, 

Vl-37 
fiberoptic, III-177, VI-207 
FM transmitters, l-68L V-641 

27.125-MHz NBFM, V-637 
19-MHz, V-043 
hug, VI-GG2 

inl'rared,-vok~-modnlatPd pulse, 
IV-228 

light-beam, V-2fi9 
n1ulti1-1lex, fll-088 
one-transistor dPsign, IIl-G87 
u1.1tical, 1-:'lfil, T-."lfi7, 11-417 
r·acliu, V-fi48 
snooper, IIT-fi80 
sten~o, V-fi7:>, V-G80, Vl-002 
voice, TIT-fi78 
wireless mif:rophonP, IIl-G82, 111-
686, T11-fi91 

lwll'-duplex mformation 
tr;msmission link, low-cost, III-fi79 

llF, low-power, TV-~G98 
infrared, J-,342, J-:141, TT-289, 11-290. 

llJ-27.'5, 111-277, TV-220-227, IV-
228 

audio-rnodul:i.tPd, VI-2fi2 
/1eadphones, V-227 
pulsed for on/off control, V-228 
pulse frequency modulatPd, VI-
209 

single-tone, Vl-264 
steady-t.one, Vl-267 
\'ilirelPss hPadphones, Vl-263 

keyPr int.Prface r.ircnit, amateur 
radio, VI-31 

la.~er diodP-hased, \1-292 
LED lightwavP communications, VI­

:509 
linP-carriPr, with on/off, 200 kHz, I-

142 
low-frpq11PnC}« TTI-082 
MIDI transmitter, V-393 
memory hacknp, Vl-28 
modulated-light transmitter, V-2G8 
Morse-code transmitter, V-0-\V for 

7-YIH~., V 041 
multiplexed, l-of-8 channPl, TTI-39G 
negative key-line keyer, fV-24'1 
optical, I :301, J-:1fi'.'l, II-417, Tl-'118, 

IV !308 
oscillator and, 27 anrl 49 MHz, 1-680 
out1-1ut indicaror, IV-218 
pl1otodiode log 

convertPr/transmitter, Vl-812 
QIU', V-fi!'l8-0."l9, V-fi44-61G 
remote control, V-G09, V-G13 

interface, V-fil 1 
Liltrasun1c, V-fi12 

remote sensors, loop-typP, TTT-70 
television. Tll-670 
tracking tfansmittPr, V-042 
transceiver, 17fi0-mPt.Pr, V-646 
transceiver 1'/R switch, Vl-010 
transmit/receive SPflllPncPr, 

preamp, V :348 
ultrasonic 

40 kHz, l-685 
C\V transceiver, Vl-fi69 
lluppJer, V fifll 

vacuum-tube, low-powPr, 80/40-M, 
V-042 

voice-cumrn11n1cation, light-hPam, 
V-260 

VHF, 111-681, 111-684, Vl-fifi3 
video detector for transmitter tests, 

Vl-:J7 
wireless guitar transmitter, VI-GO 1 
wireless microphone, Vl-661 

Lnmsvcrtcr, ~-tu-6 meter, V-124 
treasure locator, lo-pmts,.1"409 
treble booster, guitar, 11-683 
tremolo circuits, 1-5!:1, 1-598, Ill -692-

6!.15, IV-58!:1 

tri-color indicator, V-2'.32 
triac circuits, V-268 

ac-voltage controller, IV-426 
contact protection, II-531 
controller circuit, V-267, V-271 
dimmer switches, 1-375, II-310, 111-

303 
drive interface, direct de, 1-266 
microcomputer-to-triac interface, 

V-244 
microprocessor array, II-410 
relay-contact protection witl1, 11-

531 
switch, inductive load, IV-25'.J 
trigger, I-421 
voltage doubler, 111-468 
zero point switch, 11-311 
zero voltage, I-623 

triangle-to-sine converter, II-127 
triangle/square v.·a.ve oscillalor, II-

422, V-206 
triangle-wave generators, 111-234, V-

203, V1-5D6, \1-6D7, VI-6!J8 
10-Hz to 10-kHz VCO, V-570 
dock-driven, V-206 
square/triangle-wave, 111-225, lll-

23D, Ill-242 
timer linear 111-222 

triangl~-wave ~scillalur, Y-205 
trickle charger. 12 V baltczy, 1-117 
triggers 

50-MHz, III-364 
camera alarm, 111-444 
flash, photography, xenon flash, lll-

447 
load-sensing, V-285 
optical Schrnitt, I-362 
oscilloscope-triggered swcep.111-

438 
remote flash, I-484 
SCR series, optically coaplcd, 111-

411 
sound/light flash, I-482 
triac, I-421 

triggered sweep, add-on, 1-472 
tripler, nonselcclivc. trar1sislur 

saturation, ll-252 
trouble tone alert, JI-!3 
TTL circuits 

clock, wide-frequency, 111-85 
coupler, optical, 111-416 
gates, siren using, II-576 
Morse code keyer, II-25 
oscillator, Vl-437 
speaker driver, Vl-Hl!J 
square-to-triangle w,;1ve converter, 

II-125 
TTL-to-MOS logic converter, 11-

125 
TTL oscillators, l-l 7!J, I-613, IV-127 

1 MHz to 10 MHz, I-178 
1 :MHz to 20 MHz, IV-127 
crystal, TTL-compatible, 1-179 
sine wave/square oscillator, IV-512 
television display using, 11-372 

tube amplifier. high-voltage isolation. 
IV-426 

tuners 
antenna tuner, IV-14, V-'.38, Vl-66 
FM, I-231 
guitar and bass, II-362 

turbo circuits, glitch free, IIl-186 
tum-on circuit, V-345 
twang-twang circuit, II-592 
twilight-triggered circuit, II-322 
twin-T notch filters. III-403 
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Twenty-One garne, Vl-246 
two state siren, III-567 
t\vo-tone generator, 11-570 
two tone siren, llI-562 
two way intercom, IJI-282 
two's compil'mcnl. DIA conversion 

system, binmy, 12-bit, III-lGG 

u 
!..1A2240 slttin:ase generator, III-587 
L!if-relaled circuits (see also 

radio/rf circuits) 
ante1ma for UHF scanners, \1-ll7 
amplifier, I-560-5G5 
audio-lo-UHF preamp, V-24 
broadband rf amplifi.,rn, V-S23 
field-strength meters, TV- lf\5 
oscillator, tllllahle, \1-456 
rf amplifiers, lJHF TV-line amplifier, 

IV-482, IV-18:3 
source dipper, TV-299 
TV preamplifier, 111-540 
VHF/UHF rf diode switch, lV-544 
VHF/UHF rfprPalll_pliiier, V-515 
v.idehanrl amplifier, 1-560, 111-264 

UJT circuits 
battery chargers, 111-56 
calihratio11 oscillator, 100-kHz, VI­

lfi7 
mPtronome, 11-:355 
monostable circuil, bias voltage 

change inscnsilivc, II-268 
ultrasonic circuits (see also sound­

nperated circuils), III-696-707, 
TV-604-606, V-650-653, Vl-GG6-
670 

arc welding inverter, 20 kHz, III-700 
cleaner, V-652-653 
CW transceiver, VI-669 
generalor, VI-670 
induclion heater, 120-kHz 500-Vv', 

111-704 
rnotiondelcctor, VI-668 
pest-conlrolJrepel, I-G84, Il-08:J, JJl-

69!:1, III-700, III-707, IV-005-600 
proximity sensor, VI-GG9 
ran,ISing system, III-697 
receiver, 111-698, III-70G, Vl-070 

Doppler ultrasound, V-OGl 
remolc-control receiver, V-f°> 18 
rernole-control tester, V1-0tl7 
rcmole-control transmitter, V-G12 
sonar lransducer/s~'itch, 111-70:'; 
sound source, IV-GOG 
swilch, 1-683 
transceiver, III-702, III-704 
trar1sm.itter, I-68G 

Doppler ultrasound, V-tl:i l 
u11dervollage detector/monitor, Tll-

762, IV-138, Vl-117 
1_minterruptible power supply, TT-402, 

III-477, V-471 
unity-gain amplifiers 

irtvl'rting, 1-35, 1-80 
noniuverting. V-21, V-22 
ultra high-Z, ac, II-7 

unity-gain buffer 
stable, speed Md high-input 

impcdar1ce, 11-6 
u11ity-gain follower, I-27 
universal counters 

IO MHz, I-255, II-139 
40-MHz, III-127 

uitiversal mixer stage, Ill-870 
uHiversal power supply, 8-:'!0V. Ill 489 

784 

11p/l:lown counters 
R clt_.µt, 11-l!J4 
extreme count freezer, III-12G 
XOlt gate, III-105 

v 
vacuLUll lluorcscent display circuit, 11-

185 
vacuum guugc, automotive, IV-1r1 
vacuurn tube amplifier, VF72-7:\ VJ-

87 
vapor dclector, II-279 
varacLOr-luned 10 MHz ceramic 

resonator oscillator, 11-111 
variable current source, 100 mA to 

2A, II-471 
variable-frequency invertPr, 

complementary 011tp11t, lJJ.297 
variable-frequency oscillators (VFO) 

5 MHz design, TT-551 
4093 CMOS, V-421 
adjustahlP tPmperature 

compensation, V-420 
amateur radio, V 532 
buffer amplifier;·v-~2 
CMOS design, V-418 
code prartice oscillators, V-1 O;J 
rf, V-0.5 MHz, V-52!:1 

variable-gain an1plifier, vollagc­
controllecl, 1-28-2~ 

variahle-gain and sign op amp, II-405 
variahle-gaiH cireuil, accurate null, 

111-f\9 
vari:ihle-st;ik liltcrs 

universal, \'-178 
variable oscillators, 11-421 

audio, 20 Hz lo 20 kHz, II-727 
duly-cycle, III-422 
!"our-decade, single control, II-421 
siue-wave oscillator, low-distortion, 

JU-558 
wide nmge, 11-428 

variable power supplies, IIl-487-492, 
JV-414-421 

0- t-o 12-V, V-1 A, V-4GO 
current source, voltage­

pro,l\numnable, IV-420 
de supply 

SCH variable, IV-418 
slepvariable, IV-418 

dual universal supply, 0-to-fiO V, fi 
A, IV-416-417 

regulated supply, 2.5 A, 1.2G-to-2t> V 
swileh-selected fixed-volt.age 

sl\pply, IV-419 
sv.itching regulator, low-power, TTJ-

4!)0 
switehir1g, 100-kHz multiple-output, 

JJl-488 
tracking preregulator, 111-192 
transformerless supply, IV-420 
urtiversal 3-30\T, III-489 
voltage regulators for variable 

supplies, III-490, 111-492, IV-121 
vurialiic currenl source, lOOmA t.o 

2A, JI-471 
voltage regulator, III-491 

VCIUTV cirCuits. 
JSD lOOOA record/playbar:k circuit., 

Vl-50 
on/off control, V-113 
lester for VCR head amplifiPr, Vl-48 
video detector controller, VI-178 

vclticks (see automotive circuits) 
vertical deflection circuit., Vl-874 

VHl<'-rel<1ted circuits (see also 
r;1dio/rf; ll'ievision; UHF) 

ampliikrs, J-558 
beacon tnmsmilter, VJ-663 
r.ryst.al oscillators, HI-138-140 
HF'/\'HF switchable active antenna, 

v 524 
mmlulatur, J-440, III-684 
tone transmitler, III-681 
transmitters, 111-681, III-684 
VHF/UJIF diode rf S>\itch, IV-544 
\iHf/UllF rfprcamplifier, V-515 

video circuits (see also amateur 
television (ATV)), 111-713-728, 
JV-607-621, V-654-662, Vl-671-
680 

aruateur TV (A TV) do>vn convert.Pr. 
V-125, V-126 

arnplifiers, video, 1-688, I-fi90, T-092, 
III-38, III-708-712, IV-182, TV-48:l 
V-656, V-662, Vl-fi71, Vl-075, Vl 
679, VI-681, \1-082 
75-ohrn video pulsP, IIT-711 
buffer, low-distortion, TTT-7T2 
color, 1-34, 111-724 
de gain-control, TH- 711 
differential >iden loop-through, 

V-657 
PET ca8r:ade, T-691 
gain hlor:k, TTT-712 
IF, 1-089, IT-087, V-655 
.TFEl' hipolar cascade, 1-6!:12 
line driving, 111-710 
log amplifier, 1-38 
output, V-655 
RCIR, TIJ-70!:J 
summing, clarnping circuit and, 
111-710 

TV amplifiers, 1-688, I-690, 111-39, 
!V-482, JV-480 
1:aria!Jle-guin video loop-through. 
V-658 

arnpliller/diiver, Vl-683 
ATV video sarnpler circuit, V-656 
audio/video swilcher circuit, IV-

540-541 
alltomatic TV lurn-off, I-577 
buffers, V-!:10 
cable driver, Vl-200, VI-678 
cantera-iruagc lracker, analog 

voltage, IV-608-609 
camera link, wireless, III-718 
chroma dernodulator with RGB 

rnat1ix, III-716 
cuax cable driver, VI-201 
color ;unplifier, III-724 
color-bar generator, IV-614 
couunercial zapper, V-334-33G 
com1Josilc-video signal text adder. 

JII-716 
converters 

HGU-lo-NTSC, IV-611 
video aid arid d/a, IV-610-Gll 

cru~~-haldt generator, color TV, 111-
724 

data iuterface, TTL oscillator, II-372 
de restorer, IIl-72:3, V-650 
rlecoders 

NTSC-to-HGn, IV-613 
stereo TV, II-167, V-576-579, V-
580 

vidl'o line decoders, VI-I 71 
deltiyed video trigger for 

oscilloscopes, VI-464 
detectors 

JF, MC130/MC1352 design, 1--088 



low-level ;.ideo, I-687-689 
transmitter tests, VJ-:37 

do..,..nconverter, \.1-40-41, Vl-44-45 
differential ;.ideo loop-Uirough 

amplifier, V-657 
driver, two-input video MUX c;i.lile 

driver, VI-197 
dummy load for Lnmsm.itter tests, 

\.1-37 
equalizer, VI-681 
fader, V-658 
filter, VSB filter for LM 2881J, Vl-21 g 
gray-scale generator. Europe<m line 

standard, VI-680 
gray-scale video generator, NTSC, 

VI-G79 
high-performance video s'A-itch, 111-

728 
horizontal deflection circuiL. VJ-:J82 
IF amplifier, 4.5-MHz sotmd, V-6.'55, 

V1-G78 
IF detector, amplifier, 

MC130fl.JC1352, 1-688 
T8D lOOOA record/playbuck circuit, 

VI-SO 
line driver, Vl-683 
line pulse extractor, IV-612 
line receiver, VI-550 
line/bar generator, V-662 
loop-thru amplifier, IV-616 
master circuit, video maslcr, V-661 
mixer, high-performance video 

mixer, IV-G09 
rnodnlators, 1-437, I-438, II-371, 11-

!'!72, TT-188, 11-434, \.1-3!J!J, Vl-40:J 
mnnit.ors, RGB, blue box, III-\)() 
mormchrome-pattem generator, IV-

617 
multiplexer, cascaded, 1-of-15_ III­

:39:3 
MUX cable rlriver 

multi input, V-OG7 
two-input, V-GS7 

NTSC-to-RGB converter, VI-677 
one-of-two video selector, VI-676 
01_1 amp cnTuits, IV-G15 
output amplifier, V-G55 
PAL/NT8C decoder With RGB 

iu1.1ut, IH-717 
palette, IJJ.-720 
picture fixer/inverter, III-722 
µrl'amplifier, HT--04fi, V-GGO, VI-37 
remote controL TR relay, VI-2G3 
rf amplifiers, TV sound system, V-

519 
rf uµ-couverter for TVRO 

subcarrier recept.10n, TV-SOl 
RGI3-comµosite converter, III-711 
sarnµlcr circuit, ATV vidP.o, V-G:Jfi 
satcllilc TV audio switchPr, IV-S18 
seleclor, V-600 
signal-mnµlitude measurer. V-809 
signal dmnµ, Ill- 726 
sound, IF/l"M If amplifiP.r \Vitb 

quadruture, 1-090 
staircase ge11erator, VT-:i97 
sterco-sowtd decodPr, TI-107 
stereo TV decoder, V-570-fl79, V-

580 
swuming arnpliller, VI-681 
sweep/funeLi011,i.;ener;1tor, VI-2:18-

241 
switching circuits, lll-719, HT-72fi, 

IIl-727, IV-618-0Ll, Vl-680 
video/audio swiLdt, V-586 
wideband for HGU s_i,IS1tals, V-587 

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

s~11c circuits, \'1-615-618 
s~11c separator, III-715, IV-616 
sync stripper/video interface, V-05~ 
tester for VCR head an1plificr, Vl-48 
titler, VI-672-674 
transmitter, TV, III-676, IV-5~~, VI 

81, VI-35, VI-36, VI<.l8-;J~, VJ-42-
13 

TV sound system, rf arnplifiers, V­
!) 19 

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

variable-gain video loop-throllj\lt 
amplifier, V-658 

VCR video detector controller, Vl-
178 

VCR.ITV on-off control, V-133 
vPrtica\ deflection circuit, \1-374 
video, power, channel-selccl signal 

carrier, V-344-345 
UHF oscillator, tunable, VI-456 
VHF beacon transmitter, VI-660 
\virelP.ss r.amera link, III-71 

VLF/VHF wideband antenna 
low-noise, active,-V-33 

vocal eliminator, IV-HJ 
v01ce communications 

light-beam transmitter/receiw:r, V-
200 

1.1ersm1a\ message recorder, V-330-
,3:11 

voicP-mail alert for telephone, V-
607 

voice scrambler/descrambler, TV-26, 
JV-27 

voice substitute, eler.tronic, Ill-734 
voice-activatP.d drr.uits (see also 

sound-opprated cirr.uits; 
tl'leplmnP-related circuits), III-
7!!~-7:34, IV-fi22-fi21, V-545-555 

ac Hue-voltage announcer, III-730 
allo1.1hone genPrator, III-733 
rnuplilier/swit.ch, I-008 
com1.1ut.er speech synthesizer, 111-

7:32 
dialed 1.1hone number vocalizer, III-

7:31 
disguiser for voices, V-826-327 
inlcrcoms, V -2:39, VT-:17fi 
level meter. VT-194 
mcssaW:' syStern, single-chip, VI-373 
scrnmer voice squPkh, IV-fi24 
scrambler, V-554 
speech detector, 11-617, TU-Gl:J 
stripper, vocal stripper, V-G4fi-S17 
s\\itchcs, lil-580, IV-527 
s\\itch/umplifier, 1-608, V-!ifi:'l 
vocal stripper, V-546·547, VT-:172, 

VI-373 
voice identifier for amateur radio 

use, V-550 
voice subsLitute, electronic, ITT-781 
VOX circuit, JV-02~1 

voltage bias regulator, VI-G19 
voltagc-conlrolled amplifier (VCA), I-

31, I-598, JV-20, Vl-684-f\8.'i 
attenualor for, 11-18 
differenlial-lo-siu,i.;le-ended, 111-fi 70 
reference, 1-06 
tremolo circuit, 1-598 
variable gain, 1-28-29 

voltage~conlrolled oscillators (VCO), 
I-702-704, Il-702, 111-7:35, IV-62G­
G30, V-663-667, VJ-685-687 

!3-fi V regulated output converter, 
llT-7:19 

l 0 Hz to 10 kHz, I-701, l!I-735-741 
three-decade, V-GGG 

i"1flf>-VCO, IV-G27 
audio-frequency VCO, IV-626 
bask cirr.uit, V-G66, V-667 
crystal oscillator, III-135. IV-124 
current sink, voltage-conlrolled, 1V-

G89 
DDS digital, Vl-447 
driver, op-amp design, IV-362 
linPar, I-701, IV-628 

triangle/square wave, II-263 
logarithmic sweep, llI-738 
one-shot, ll-2GG 
precision, I-702, llI-431 
restrir.ted-range, IV-627 
sine-wave oscillator, V-666 
sinusoidal :1-Hz to 300-kHz, V-664-

fifi:i 
st.able, T\'-272<373 
square-wave generators_ V-570 
supply voltage splitter, III-738 
three-decade, I-703 
-based, V-fififj 
T\108, balanced, 111-736 
two-decade, high-frequency, I-704 
varact.orless, IV-630 
variable-capacitance diode-sparked, 

111-7:17 
VHF oscillator, voltage-ttmed, IV-

628 
wavefonn gP.nerator, 111-737 
wide-range, IV-fi27, IV-G29 

volla.ge-controller, pulse generator, 
111-524 

volla,i.lc converters/inverters, III-7 42-
7 48, V-668·669 

12-to-16 V, 111-747 
dc-Lo-ac inverter, V-fif\9 
de-Lo-Uc, 111-744, !TT-74fi, V-fiG9 
flyback, high-efficiency, III-714 
flyback-switching, self-osr.illating, 

111-748 
1tcgaLive vultagP, µP-controlled, I\/-

117 
offlirte, 1.5-\V, lll-74fi 
rc,i~ulated 15-Vour fi-V driven, III)45 
splilLer, 111-743 
tmipolar-to-dual supply, Tll-748 
volt.llf\c-to-current converters. I-

160, 1-166, 11-124, IH-110, III-120, 
IV-118, Vl-15:3 

voltage-Lo-frequency converters, T-
707, 111-74!:!-757, IV-638-042 
1 Hz-to-10 Milz, 111-754 
1Hz-to-:JO.Mllz,111-750 
1 Hz-to-1.25Milz,111-755 
5 kHz-to-2 Miiz, 111-752 
10 Hz to 10 kHz, 1-706, 111-110 
accurate, III-756 
differential-input, 111-750 
function gencralors_ 

potentioml'Ler-position, IV-200 
low-cosl, 111-751 
low-frequency conve1ter, IV-641 
negative input, 1-708 
optocoupkr, lV-642 
positive input, 1-707 
precision, II-131 
preserved inpuL, 111-753 
ultraprecision, 1-708 
wide-range, III-751, 111-752 

voltage-to-pulse clurul.imt converter, 
II-124 
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vollage converters/invertPrn, 
continued 

voltage-ratio-to-freq11enr.y 
converter, III-1 lG 

vo!Lagc detector 
@tdt detector, VI-178 
grid leak detector, VI-179 

volta,i.:e detccLor relay, battery 
charger, II-76 

voltage doublers, III-459, IV-fi8fi, V-
460 

cascaded, Cockcroft-\Valton, TV-fi.'3.'5 
Lriac-controlled, III-4G8 

vult.uj\c followers, I-40. III-212. Vl-
127, VI-386 

fru;L, I-34 
noninverting. I-33 
signal-supply operation, amplifier, 

III-20 
volLage inverters, precision, Jll-298 
vo!Lugc indicators/meters (smi rilsu 

voltmeters), IIl-758-772, TV-42:3, 
VI-688-695 

rnnplifiers, \1-689, 'v1-fi9fi 
audible voltage indicator, \1-f\94 
uutomotive battery voltagP ga11ge, 

lV-47 
lmLlcry-voltage measuring 

regulator, IV-77 
calibrator, VI-693 
comparator and. 11-104 
de meter. expanded sr.alP, VT 692 
five-step level deter.tor, T-887 
frequency counter. llI-7fi8 
HTS, precision, I-122 
level detectors, I-888. 11-172, 111-

759, III-770 
low-voltage indicator, rrr 769 
monitor, V-31G, V1-fi89, V[-694 
multiplexed common-cathode LED 

ADC, III-7G4 
over/under monitor, TTT-762 
peak program detector, 111-771 
solid-state battmy, 1-120 
ten-step level dHedor, I :335 
visible, I-338, III-772 
voltage freezer, ITl-76.i 
voltage-level circuit, V-801 

voltage multipliers, fV-fi,il-6:37, V-
670-672 

2,000 V low-currPnt supply, IV-636-
637 

10,000 V de supply, rv.5:3;3 
corona wind gPnP.rator, JV-6!J!J 
doublers, llI-4fi9, TV-635 

cascaded, Cockcroft-Waltun, 
IV-G85 

de, V-G72 
triac-controllPrl, lll-468 

high-voltage tripler, Vl-504 
laser power supply, 1V-6!J6 
low-frequency multiplier, IV-325 
negative-ion generator, high-

voltage, 1V-fl:14 
quadrupler, rlr, V 671 
tripler, IV-687, V-671, Vl-504, VJ-531 

voltage prohes, V-474 
voltage references, 111-773-775 

bipolar source, 111-774 
digitally rontrolled, Ill-775 
P.xpanrlPrl·seale. a1mlog Jneter, III-

774 
positive/negative, Lrackcr for, III-

007 
variahle-voltal-(e reference source, 

TV-827 
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vollagc regulators, 1-GOI, 1-fll l, Tl-
484, 111-485, VI-482, \1-48fi, Vl-
561-567 

0- lo 10-Vat 3A. adj1rntahle, 1-!'il l 
0- to 22-V, I-510 
0- tu 30-V, I-510 
:J A, IIl-472 
:J.:J-Y adjustable. Vl-489 
4- to 70-V. Vl-483 
5 V, low-dropout, III-4Gl 
5 V, 1A,1-500 
5 V, l!llrastable reference, 1-497 
6 A, variable output switching, T-

513 
8- from 5-V regulator, V-409 
10 A, I-510 
10 A, adjustable, IIl-192 
10 V, high-stability, IIl-468 
15 V, 1 A, remote sense, T-4!HJ 
15 V, slow-turn-on, IIl-477 
-15 V negative, I-499 
45 V, 1 A switchilig, 1-499 
UO V rms voltage regulator v.ith 

PUT, II-479 
100 Vrms. I-496 
200 kHz, I-491 
200-V. VJ-505 
ac, 111-477 
adjustable output, I-fiOfi, T-f>l2 
application circuit, 1-192 
automotive circuits, TII-48, TV-67 
battery power suppliers, T-117, JV-

77 
bilateral sourceiloarl power system, 

\'1-488 
bucking, high-voltagP, TTl-481 
combination voltagP!current 

regulator, V-4fifi 
common hot-lead regulator, JV-467 
constant voltagek:onstant currcnL, 

I-508 
current and thennal protedion, 10 

amp, II-471 
Darlington, IV-421 
dual0tracking, 111-462 
efficiency-improving switchi11R, lV-

464 
fixed pnp, zener rliorle i ncreascs 

output, II-184 
fixed-current regulator, JV-467 
fixed supplit!s, ITT-461, 111-468, 111-

471-477, IV-408, !V-462-467 
flyback, off-linP, TT-481 
foldbadc-r.11rrPnt. limitll1g, U-478 
high- or low-input regulatur,-IV-466 
lugh-stahility" T-499, 1-502, 111-468 
high-voltagP power supplies, I-508. 

II-178, TTl-485.111-490, VI-500, VI-
508 

IC regulator protector, Vl-483 
indudorlPss, 111-476 
junk transistors, Vl-497 
LM,ql 7 dRsign, JV-466 
loss cutter, V 467 
lmv-dropnut, !'i-V, 111-461, VI-486 
low-power, T-fi95, 111-490 
low-voltagP, 1·502, 1-511 
linPar, TT-4fi8, 111~459 
mohilP. T-498 
MPTl, m11ltiple output, I-513 
m11lt.iplP. on-card udjuster, VI-494 
negativP, 1-498, 1-499, III-474, IV-

40f1 
npn/pnp boost, lll-475 
off-I me flyback regulator, II-481 
pnp, 11-484 

positive, I-498, III-471, IIl-47.'1, Vl-
4\H, VI-518 

pre-regulators, II-482, ITI-480, ITJ-492 
progrnmmable, IV-470 
projection lamp, II-30G 
PUT, UO V nns, II-479 
radiation-hardened 12GA linPar 

rl'gulator, II-468 
remoLc shutdown, I-510 
t;CH prcrcgulator for, II-482 
sin1'(ll' supply voltage regulator, Tl-

471 
sl'nsor, LM317 regulator sensing, 

IV-466 
short-circuit protection, low-

voltagc, I-502 
singlc-c11ded, I-493 
single-suppl}·, II-471 
slow-tum-on 15 V, I-499 
step-down, I-493 
slcp-up, II-78 
switching supplies, 1-491, 1-492, 1-

4U3, I-407, I-498, I-G18, TT-78, 111-
472, III-476, llI-490, IV-408, 
IV-463, V-453, VI-181 

3-A, 111-472 
3 V./, application circuit, 1-492 
5 V, 6 A 25 kHz, separate 
ultrastable reference, I-497 

6 A, variable output, 1-Gl:'l 
200 kHz, I-491 
high-current inductorlPSS, 111-476 
loiA.·-power, IIl-490 
multiple output, for 11sP with 
MPU, I-513 

step down, 1-49,q 
variable current sonrr:P with volta,i.:c 

regulation, fV-470 
variable supplies, 111-490, 111-491. 

111-492, IV-421, fV-408 470 
crowbar limiting, Vl-515 
current limiting, VT-518 
current source, Hl-4911 

zener design, programmable, JV-4 70 
voltage sources 

millivolt, zenerless, I-09fi 
progranuuable, 1-094 
pseudorandom, \.1-.181 
voltage splitter, UT-7:18 

voltmeters, IIl-758 
3.5 digit, 1-710 

full scale, 111-701 
true rms ac, 1-71:1 

4.5-digit, III-700 
5-digit, III-700 
ac, I!I-7GG, VT-090-691 

wide-hanrl, 1-716 
wide-range, TTl-772 

add-on themiometer for, 111-640 
bar-graph, 1-99, 11-54 
de, IIl-708, Vl-692 

high-input resistaitce, JU-762 
low-drift., V-301 

digital voltmeter·s (llVM), 111-4, Vl­
G93, VI-:'l29 

3Ji-digit, common anudc display, 
I-718 

8.G-rligit, full-scale, four-decade, 
III- 761 

3.75-rligit, 1-711 
4.;J--<ligit., lll-760 
4.fi-rligit, LCD llisµluy, 1-717 
auto-calibr;i.te circuit, I-714 
automatic uulling, 1-712 
intPrface aud temperature sensor, 
TJ-647 



LBD readout, JV-28G 
temperaturP sPnsor and DVM:, 647 

fET, 1-714, lll-7fiG, 111-770 
high-input rPsistance, III-7G8 
JFET, V-318 
LED expandPd scale, V-311 
millivoltmeters, III-7G7, III-769, IV-

289, fV-294, IV-295 
ac, l-71fi 
audio, 111-707, III-769 
de, IV-29G 
fo.ur-rangP, fV-289 
high-input impedance, I-715 
LED n'!adout, IV-294 

rf, l-405, 111-700 
vultuhnuneters (VOM) 

field. strength, 1-270 
phase meter, rligital readout, IV-277 

volume amplifiPr, ll-1G 
volume control drcuits, IV-643-645 
Lelephone, Il-fi2~ 

volume indicator, aurlio amplifier, IV-
212 

volume limiter, audio signal 
wnplil1ers, V-G9 

VOR signal simulator, fV-273 
vuting circuit, noise-based, 'v1-422-

42:3 
vox box, 11-582, IV-fi23 
Vpp generator, F.PROM, II-114 
VU meters, ITT-487 

exLenUed rangP, IT-487, I-71G 
LED display, IV-211 

w 
waa-w& circuit, ll-590 
wailers (see alanns; sirens) 
wake-up call, electronic, 11-324 
walkman amplifier, 11-455 
warblers (see alurms; sirens) 
warning devices 

auto lights-on warniug, ll-.fifi 
high-le"vel, I-:J87 
high-speed, 1-101 
light, II-320, 111-317 
low-level, audio uutput., 1-391 
speed, I-96 
varying-frequeney alarm, TT-f"i79 

water-level sensors (see tluid and 
moisture detectors) 

water-temperaLure gauge, 
automotive, IV-44 

wattmeter, I-17, Vl-:J42 
wave-shaping circuits (see also 

waveform generators), IV-646 651 
capacitor for high-slew rates, IV-

050 
clipper, glitch-free, IV-548 
flip-flop, SIR, fV-651 
harm0-nic generator, IV-649 
phase shifter, fV-647 
rectifier, full-wave, IV-650 
signal conditioner, IV-64!:! 

waveform generators (see alsu lmrst 
generators; function generators; 
sound generators; squarc--wave 
generators; wave-shapirtg 
circuits), II-269, II-272, V-200-
207, VI-696-702 

AM broadcast-band, IV-302 
AM/IF, 455 kHz, fV-301 
audio, precision, III-230 
four-output, III-223 
harmonic generators, I-24, III-228, 

fV-fi49 

high-frequeJt<:y, ll-150 
high-speed. generator, I- 72:1 
monostable multivibrat.or, VT-700 
patLen1 gcner;i.tor/polar-to-rert. 

converter V-288 
precise, 11-274 
pulse gcuerator, Vl-fi99 
PWM signal gPnPrator, VI-098 
rrnnp generators, T-G40, ll-G21-G23, 

III-525-527, TV-44:1-447 
555 based, V-20:1 
accurate, lII-526 
ir1Legratur, initial conrlition reset, 
111-527 

linear, 11-270 
variable reset level, ll-2fi7 
voll<rge-cuntrolled, 11-'12:1 

sawtooUt generator, llT-241, fV-444, 
IV-446, V-204, V-205, V-491, Vl-
575-577, Vl-701 

signal source for audio 
amplifier/inve1ter, VT- 702 

sine-wave 1'\eHerators, TV-fiOfi, TV-
506. V-541, V-542, V-fi4:1, V-fi44, 
\'1-701 

60 Hz, lV-507 
audio, 11-564 
LC, IV-507 
LF, IV-512 
oscillator, auiliu, Jll-5fi9 
sqmrrc-wave ;utd, tunable 
oscillator, 111-2:32 

VLF audio Lone, JV-508 
sine/cosine ).leneratur, Vl-700 
sine/square wave generators, 1-fifi, 

III-232, IV-512 
square-wave generators, 11-.594-600, 

III-225, III-20!.l, III-242, 111-583-
585, IV-529-5:36, V-568-570, Vl-
593-594 
l kHz, IV-536 
2 MHz using two TTL gates, 11-598 
555 timer, II-5!J5 
astable circuit, IV-5:J4 
astable m"!Jltivibrator, 11-597 
CMOS 555 astable, lrue rail-to 
rail, II-596 

duty-cycle multivibrator, 111-50-
percent, 111-584 

four-decade design, 1Y-5!J5 
high-current oscillaLor, 111-585 
line frequency, II-59\J 
low-frequency TTL oscillator, 11-

595 
multiburst generator, 11-88 
multivibrator, IV-536 
oscillators, I-613-614, 1-616, II-

G9G, Il-597, II-616, IV-5!32, IV-5:J:J 
phase-tracking, three-phase, Il-598 
pulse extractor, III-584 
quadrature-outputs oscillator, Ill-

G85 
sine-wave and, tunable oscillator, 

111-232 
three-phase, 11-600 
tone-burst generator, siitgle Li.Iner 

IC, 11-89 
triangle-wave and, III-225, III-239, 

III-242 
TTL, LSTTL, CMOS designs, IV­

G80-G32 
variable duty-cycle, fV-533 
variable-frequency, fV-535 

stairr.asP generators, I-730, II-601-
602, IH-GB0-588, IV-443, Vl-595-
599 

stepped waveforms, IV-447 
sweep generalors, I-472,_lll-4:J8 
test signal generator, Vl-702 
three-phase digital, Vl-!J43 
triangle-l,',<JVC, Ill-234, V-203, V-205, 

V-206, \1-6l.l7, VI-698 
stepped, VI-596 
square wave, 1-726, 111-225, 111" 

239, 111-242, V-206 
timer, fu1car, 111-222 

two-function, lll-234 
VCO and, III~7!J7 

waveguide circuits, VI-70;3_ 704 
wavemeter, tuned RF, IV-:J02 
weather-alert decoder, IV-140 
'veight scale, digit.ul, II-398 
Wheatstone bridge, Vl-123, Vl-148 
Wheel-of-Fortune garnc, lV-206, Vl-

254 
whistle, steam locomotive, 11-589, 111-

568 
who's first game circuiL, 111-244 
wide-range oscillators, 1-69, 1-730, 111-

425 
\vide-range peak dctecLors, 111-152 

hybrid, 500 kHz-1 GHz, 111-265 
instrumentation, 111-281 
miniature, 111-265 
UHF amplifiers, l1*h-performance 

FETs, III-264 
wideband amplifiers 

low-noise/low-drift, 1-08 
hvo-stage, I-689 
rf, IV-480, IV-490, IV-491 

HF, IV-402 
JFET, IV-493 
MOSFET, IV-492 
two-CA3100 op amp desiW:1, IV-

191 
unity gain inverting, I-35 

wideband signal splitter, 111-582 
wideband two-pole high-pass filler, 

II-215 
\Vien-bridge filter. III-659 

notch filter, 11-402 
Wien-bridge oscillators, I-62-63, 1-60, 

I-70, II-566, 111-42\J, III-558, IV-
371, IV-377, IV-511, V-415, V-
119, V-541, VI-430, Vl-444 

CMOS chip in, II-568 
low-distortion, thermally stable, Ill­

Gfi7 
low-voltage, 111-432 
sine wave, 1-GG, I-70, II-566. IV-510, 

TV-G13 
single-supply, III-558 
thennally stable, 111-557 
three-rler.ade, IV-510 
variable, ITI-424 
very-low-rlistortion, IV-513 

wind chimes, electronic, VI-591 
wini:l-1mwPred battery charger, II-70 
windic:ator, J-330 
window circuits, 11- lOG, III-90, III-

77fi-781, IV-G55-G59, V-673-674 
comparator, IV-GGG-657, IV-658, IV-

659, V-299, V-G74 
detector, J-23fi, Ill-77Q-781, IV-658, 

VJ-181 
dl,lSital frequency v.indow, III-777 
discriminator, TTT-781, V-G74 
geHerator, IV-fiG7 
higlt-input"irnperlance, 11-108 

windshield wiper cirr.uits (see 
automotive circuits) 

wire tracer, 11-34:3 
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v.ireless micruphones (see 
microphones) 

"Wirf'Jess spe.aki:r system, IR, III-272 
v.1nng 

ac outlet tester, V-'Jl8 
ac wiring locator, V-'Jl 7 
two-way switeil, V-5~1 

write amplifiers, 111-18 
ViVv'V converter, Vl-147 
Vv'V.l\.t receiver, Vl-5:J8-5:J9, VI-558 

x 
xenon flash trigger, slave, lll-447 
XOR gates, IV-107 

complementary signals generator, 
III-22(i 
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oscillatur, 111-429 
11p/down cou1tter, III-105 

y 
yelp osdllator/sireu, 11-577. IU-562 

z 
ZSO clock, Il-121 
Z-Dice game 248-249, VJ-248 
zappers, battery, Tl-64, 11-66, 11-68 
zener diodes 

cltpper, fast and symmetrical, IV-
329 

increasing power rati1t,i.J, 1-496, II-
48G 

limiter using one-zener design, IV-
257 

test set, V-'J21 
tester, 1-400 
variable, 1-507 
voltage regulator, prograrrnnahle, 

JV-470 
zero crossi11,1S deleelor, I-732, I-733, 

IT-17:J 
zero r:rossin,i.J switch, Vl-606 
zero meter, suppressed, I-716 
zero-point swikhes 

temperature control. Ili-G24 
triac, 11-!Jll 

Zf'ro.vultage switches 
closed contact half-wave, III-112 
solid-stale, III-410, IIl-41G 
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