























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HIGH-INPUT RESISTANCE VOLTMETER

BATTERY
RETUURNS

ALL RESISTANCE VALUES
ARE IN OHMS

GE/RCA

=

A resistance of 1,000,000 MQ takes advantage
of the high input impedance of the CA3420 BiMOS
op amp. Only two 1.5-V AA-type penlite batteries
are required for use. Full-scale deflection is 500
mV, £150 mV, and +15 mV.

Fig. 124-14

FREQUENCY COUNTER

N.C.
| 5

1C1
555

¥ R2
1MEG
7

TC
COUNTER

i

- C1

T 047

R3 R4 VOLYAGE
1MEG 300K PROBES

fi\ﬂmﬁ]m

Reprinted with permission of Gernsback Publications Inc.

-

Fig. 124-15

The output frequency from IC pin 3 is determined by the voltage input to pin 6. A standard frequency
counter can be used to measure voltages directly over a limited range from 0 to 5V, In this circuit, the 555
is wired as an astable multivibrator. Resistor R2 determines the output frequency when the input to the
circuit (the voltage measured by the voltage probes) is zero. R4 is a scaling resistor that adjusts the output
frequency so that a change in the input voltage of 1 V will result in a change in the output frequency of 10
Hz. That will happen when the combined resistance of R3 and R4 is 1.2 MQ. To calibrate short the voltage
probes together, adjust R2 until the reading on the frequency counter changes to 00 Hz. Then, use the
voltage probes to measure an accurate 5-V source and adjust R4 until the frequency counter reads 50 Hz.
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AUDIO MILLIVOLTMETER

o +12-30V

1
100K
1
o i 3 3~ D5
10u 1 2 IC1
R2 M
™M A
FSD
RANGES
NOTE FSD -
D1~ 6are OAH 51 (ACV) Zin
IC1is 741
1 10mv 1M1
€ 2 [oomv] [ 1MO
3 W mMa
4 | 1ov MO
cz
100u
R3
§ 100k
ELECTRONICS TODAY .
INTERNATIONAL Fig. 124-16

This circuit has a flat response from 8 Hz to 50 kHz at -3 db on the 10-mV range. The upper limit
remains the same on the less sensitive ranges, but the lower frequency limit covers under 1 Hz.

LOW-VOLTAGE INDICATOR

SCRI
ECG5400 Y

LED 1~

Fig. 124-17

Input terminal Vfy is connected to the +V line
of the circuit that the indicator is to monitor, and the
grounds of both circuits are connected together.
The position of potenfiometer R1's wiper deter-
mines Q1’s base voltage. As long as the transistor
gets enough bias voltage to remain on, the low volt-
age at the collector will keep the SCR from firing.
As the battery voltage starts to fall, the transistor's
base voltage will fail as well. When Q1 turns off (My
drops), the collector voltage increases. That volt-
age provides enough gate drive to turn on the SCR,
which turns on the LED. The LED could also be a
buzzer or almost any other type of warning device.

Reprinted with permission of Radio-Electronics Magazine, January 1986. Copyright Gernsback Publicaticns, Inc., 1986,
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FET VOLTMETER

éa 7 Sun
L SENS < s2
200 uA [+]
+ _
e
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ﬁ»—o 0v P83 v
won S B
2 -
< 1am
P () 50V <:1K <
mnxiE
1>—-—-0 0w
30K :E
1‘—-—0 SO0
10K ;E J)
O 100y D'S? 528
Iﬂk%’
NATIONAL SEMICONDUCTOR CORP. Fig. 124-18

This FETVM replaces the function of the VTVM and rids the-instrument of the usual line cord. In
addition, FET drift rates are far superior to vacuum tube circuits, allowing a 0.5 V full-scale range which is
impractical with most vacuum tubes. The low leakage, low noise NPD8303 is ideal for this application,

SIMPLIFIED VOLTAGE-LEVEL SENSOR

INPUT

OUTPUT

VIN®>VH

VL<VIN*
<VH

VIN®* <L

GREEN
YELLOW

RED

o

20k

ZK7

RV1
10k

(VL) I

AV2

ank
_—
y

ViNt5V

<

ELECTRONIC ENGINEERING
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v

30k

VIN x3v

a20 é § 820

it

GHEEI\@/

p RED

TRICOLOUR LED
SV

\ ]

Fig. 124-19



SIMPLIFIED VOLTAGE-LEVEL SENSOR (Cont.)

This circuit uses only one IC, either 1, LM393 dual comparator or /2, LM339 quad comparator. RV1
and RV3 set the full scale reference voltage, and RV2 and RV4 set the switching thresholds to a value
between 0 V and the full-scale reference. The change in input voltage needed to fully switch the output
state is less than 0.05 mV (typical).

An alternative is:

INPUT OUTPUT
VIN: VH red

VH: VIN» VL YE]IOW
Vm Vi green

PEAK PROGRAM DETECTOR

+3 -16V

ct +3--1BV .

I 3 7
5'7 ! 8

H 8

ﬁ ict IC2 —
2 2 o
4 .3-15V

—3-18V
R1 ™ D1
-[Ci
I 10nF \ | IDZ"

= D1-2--1N4001

w

ELECTRONICS TODAY INTERNATIONAL Fig. 124-20

This circuit will allow a multimeter to display the positive or negative peaks of an incoming signal. A
741, IC1, is used in the noninverting mode with R1 defining the input impedance. D1 or D2 will conduct on
a positive or negative peak, charging C2 until the inverting input is-at the same dc level as the incoming
peak. This level will maintain the voltage until a higher peak is detected, then this will be stored by C2.
Another 741, 1C2, prevents loading by the multimeter. Connected in the noninverting mode as a unity gain
buffer, output impedance is less than 1 Q. This circuit has a useful frequency response from 10 Hz to 100
kHz at + 1 dB. High linearity is ensured by placing the diodes in the feedback loop of IC1, effectively com-
pensating for the 0.6 V bias that these components require.
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WIDE-RANGE AC VOLTMETER

NATIONAL SEMICONDUCTOR CORP.

Ins this circuit, a diode bridge is used as a meter
rectifier. The offset voltage is compensated for by
the op amp, since the bridge is in the feedback net-
work.

Fig. 124-21

VISABLE VOLTAGE INDICATOR

Vo o9

SIGNETICS Fig. 124-22
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125

Voltage References
#

The sources of the following circuits are contained in the Sources section beginning on page 782. The
figure number contained in the box of each circuit correlates to the sources entry in the Sources section.

Bipolar Reference Source
Expanded-Scale Analog Meter
Digitally Controlled Voltage Reference
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BIPOL.AR REFERENCE SOURCE

Ip{mA} “n‘
10k
! MC1403A
+
|D = (2,"'1)\'“’“5
xR, opaziy 24 E R
0 05 10 X [V ] -
) ‘ 25V R, 20% )
- Az |0
1 Ro = Re/{Laf2x-1)+2/ 1”3
B PSRR, +1/CMRR,) OPAZ111 : r
]
ELECTRONIC DESIGN 1 Fig. 125-1

This current source has continuous control of the magnitude and polarity of its amplifier gain and
needs only one voltage reference. The circuit includes reference ¥z, voltage-amplifier circuit Al with gain-
setting resistor Ry, and bootstrap-follower amplifier A2. The bootstrapping converts the circuit to a cur-
rent source and allows the load to be grounded. Any voltage developed across load Z; feeds back to the
reference and voltage amplifier, making their functions immune to that voltage. Then the current-source
circuitry floats, instead of the load.

The voltage reference is connected to both the mverting and noninverting inputs of Al; this provides a
balanced combination of positive and negative gain. The inverting connection has equal feedback resistors,
R, for a gain of ~1, and the noninverting connection varies according to the fractional setting, X, of poten-
tiometer R . X controls the noninverting gain and adjusting it counters the effect of some of the inverting
gain. The value of X is the portion of R;’s resistance from the noninverting input of Al to the temporarily
grounded output of A2. Between potentiometer extremes, the current varies with X +1 mA.

EXPANDED-SCALE ANALOG METER

D1 R1
1N4735A 12K
BATT + M-
+
R? M1
1K-1.5K 0-1mA G
&-
POPULAR ELECTRONICS -.l: Fig. 125-2

The circuit consists of 0 — 1 mA meter M1, 6.2-V zener diode D1, and 12-KQ, 1% resistor R1. RZ is
included in the circuit as a load resistor for the zener diode. The value of R2 isn’t critical; use a value of
1000 to 1500 Q. The meter reads from 6 to 18 volts, which is perfect for checking a car’s charging syster.
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DIGITALLY-CONTROLLED VOLTAGE REFERENCE

IREF —°
BIT To—11 JoYEE 3902 3900
(MS.B.)
v
ot |y REF ouT
v REF
30tis ol rer
- v REF
4014 gRT 3I—*° 25V
DAC Analogus

so-d15 ZNZBE 5

output REF 025
Fnable RS 283-514

so—16 4 GND

TOo—§1 ] Digital GND

80—2 8| Analogue GND

RS 303-523
T s
ov
—0
ELECTRONIC ENGINEERING Flg. 125-3

This circuit shows a simple method of achieving a voltage reference which can be trimmed using an 8-
bit DAC with an on-chip voltage reference. The analogue output from the DAC drives the trim pin of the
ZNREF025 via a resistor, Rs. When Rg = 0, this circuit will produce a trim range exceeding +5% of the
nominal reference voltage. When Ry is greater than zero, the trim range is reduced. It was found that after
dividing the trim range by two, the needed value for Rs was approximately 1 Mf2.

The reference voltage of the ZNREF025 can be set to an accuracy determined by the trim range of the
device itself and the accuracy of the DAC. Increasing Rs reduces the percentage trim range and hence
increases the effective voltage resolution. Other voltage references from the ZNREF series can be used
with this circuit if other voltages are required. This voltage reference can be used to set the value of Vaer
to a much tighter tolerance, than the data sheet specification of +1%, in a much wider range of operating .
conditions. Applications could include any system with automatic self-calibration of instrumentation, such
as in electronic weighing scales.
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126

Window Detectors/
Comparators/Discriminators

’Dm sources of the following circuits are contained in the Sources section beginning on page 782. The
figure number contained in the box of each circuit correlates to the sources entry in the Sources section.

Digital Frequency Window  Window Detector

Window Detector Simple Window Detector
Window Detector Multiple Aperature Window
Window Detector Detector

776



DIGITAL FREQUENCY WINDOW

/P -1—1» Reset IC | Type
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P1 Q1 .
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1 1211
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150 85 16 N 3
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-
P 3 [, 14015 . Alarm
7y Qo5 1 5 D _],latch
3 8 QE— 1 o) ‘¢ Hc 16 G
2{p2 Qz}s 5 1c6
5 P3 IC3 Q3 5 | 4R 68 -
] [ 8‘5‘ 14 :
15|06 i sw2  +5V
17 P-Q Q7| - Reset OV

1l ov oV

ELECTRONIC ENGINEERING Fig. 126-1

This circuit detects frequency variation above or below preset limits.-IC1 is a binary counter clocked
at Fo.x. The outputs are compared with switch preset values by IC2 and IC3. The input signal, which must
be a positive-going pulse, is used to reset IC1. The P greater than Q output of the comparators is at logic
O for input frequencies below the preset values. Above the preset count, a pulse train is output.

IC2, detects a low input by supplying the pulse train to a retriggerable monostable, IC4. When the
input frequency falls below the preset value in SW1, the monostable is no longer triggered and its output
falls to logic O. IC3 detects the frequency high state SW2, and outputs directly when this occurs. The
outputs from both comparators can then be jatched as shown, using IC5 and IC6. The clock frequency is
related to input and switch values: switch value = Forgsmput- The time constant of IC4 is not critical, but
must obviously exceed the maximum input pulse period.

777



WINDOW DETECTOR

+V +V
R1 10K 1
+V : I 14 ALA
RN T At a ' (185R)
r -: Vi 2 . 13
| Av1 ) 12
VIN |
10K 4 DY
| -v — p 11 K
—V oz 4
SEE TEXT ] 54 1 4 ‘Enase
- — - —[ R210K ¢ g
v 2% % + ov
+V Vo 7 b a
vz Diodes D1, D2, D3, D5, D6 1N914
Diode D4 1N4001
10K 1C1
SN72747
-V
Modjﬁcation for trigger points
outside supply rails Voltage at junction D1, D2
Vin +V [—_
o5
R5 Vo Vi
- Vi
RV3
D6
l RELAY ‘e
-v L ENERGIZED
ELECTRONICS TODAY INTERNATIONAL Fig. 126-2

This circuit de-energizes a normally energized relay if the input voltage goes above or below two indi-
vidually set voltages. The transistor driving the relay is normally turned on by R4, so the relay is normally
energized. If the cathode of D1 or D2 is taken negative, Q1 will turn off and the relay will de-energize. The
IC is a 72747 dual op amp used without feedback, so the full gain of about 100dB is available. The amplifier
output will thus swing from fiill positive to full- negative for a few mV change at the input. The relay is

. therefore only energized if M is between ¥ and ¥ .. The two limits can be set anywhere between the
supply rails, but obviously Vi must be more positive than ¥, . If ¥y can go outside the supply rails, D5,
D6, and R5 should be added to prevent damage to IC1. If ¥V, and ¥, are required to be outside the
supply rails, ¥y can be reduced by RV3. The supplies can be any value, providing that the voltage across
them is not more than 30 V.
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vuT

Vi

VLT

SIGNETICS

WINDOW DETECTOR

5V

—0 TTL

Vout =5V for VLT < Vin< VuT
VouT = 0 for Vin< Vit or Vin > VuT

Fig. 126-3

+12V

WINDOW DETECTOR

VIN
O
2.2K
R3
12 110
R1 5
D1 D2
D4 | IC REGULATOR
WAT23
4
o)} D3 6
R2
2N2907 —1‘—
13]7 9 Is 1K
RS R4
T
= lBLANKING
EDN

The detector circuit comp
ence voltage. The resultant absolute error signal is amplified and conve

compatible.

Vour

Q3
2N2ER2

Fig. 126-4

ares the output voltage of two separate voltage dividers with a fixed refer-
rted to a logic signal that is TTL

779



WINDOW DETECTOR

33K
INPUT
v,

QUTPUT

+ Voo I

v 4 L
WINDOW LEVEL e

100K | f284
RG

2K2

100K
Rg Rs

4K7
VH1

This novel window detector uses only two op
amps. The width of the window can be changed by
the 4.7-K{} potentiometer.

100R
R0

1) AAA—ANA—— AN —O

A7
100K 1%t

ELECTRONIC ENGINEERING Fig. 126-5
SIMPLE WINDOW DETECTOR
/V4 /Va
i | “QNE"”
l THRESHOLD LEVEL
]
T —_— Vi
I
I
OUTPUTT
] — —_— Vi
EDN Fig. 126-6

This simple window detector uses only half of a 7400 quad NAND-gate plus four resistors, chosen so
that the voltage at point A exceeds the voltage at point B for any input voltage. With no input applied or
when Wy is at ground, the output of gate G1 is one; hence G2’s output is also one. As the input voltage
increases, ¥, rises faster than Vy. When ¥, reaches an acceptable one level, the circuit’s output drops to
zero. As the input continues to increase, ¥4 rises to an acceptable level, changing the output of G2 to one.
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MULTIPLE APERTURE WINDOW DISCRIMINATOR

by

— Vi < V4

— V3 < V< V4

v——-V2<V|N<V3

Vi < V1

The circuit shown here uses pA4136 compara-
tors and FETs Q1 through Q3.

FAIRCHILD GAMERA AND INSTRUMENT CORP.

Fig. 126-7
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Numbers preceded by a <“I;" ““IL;”" ““III,” or “IV’’ are from Encyclopedia of Electronic Ciresits Yol. 1, 11, 111, or IV, respectively.

A

absolute-value amplifier, 1-31
absaolute-value circuit,I-37, IV-274
absolute-value full wave rectifier, II-528
absolute-value Norton amplifier, III-11
ac bridge circuit, 11-81
ac flasher, 111-196
ac linear coupler, analog, 11-412
ac motor
_control for, 1I-375
three-phase driver, II-383
two-phase driver, 11-382
ac sequential flasher, 11-238
ac switcher, high-voltage optically
coupled, 111408
ac timet, .2 to 10 seconds, adjustable,
I-681
ac-coupled amplifiers, dynamic, III-17
ac/dc indicator, [V-214
ac-to-de converter, [-165
fixed power supplies, IV-395
fuli-wave, TV-120
high-impedance precision rectifier, I-
164
acid rain monitor, I11-245, 1I1-361

acoustic-sound receiver/transmitter, [V-
311
active antennas, III-1-2, [V-14
basic designs, IV-3
wideband rod, V-4
with gain, TV-2
active clamp-limiting amplifiers, lII-15
active crossover networks, 1-172-173
active filters (see alse filter circuits)
band reject, 11-401
bandpass, [1-221, [-223, I11-150
digitally tuned low power, I1-218
five pole, 1-279
high-pass, second-order, 1-297
low-pass, digitally selected break
frequency, 1I-216
low-power, digitally selectable center
frequency, [1I-186
low-power, digitally tuned, 1-279
programmable, I1l-185
RC, up to 150 kHz, 1-294
state-variable, III-189
ten-band graphic equalizer using, 1I-
684
three-amplifier, 1-289
tunable, 1-294

universal, 1[-214
variable bandwidth bandpass, [-286
active integrator, inverting buffer, II-
299
adapters .
de transceiver, hand-held, IIT-461
program, second-audio, 111-142
traveller's shaver, [-495
adder, II1-327
AGC, TI-17
AGC amplifiers
AGC system for CA3028 IF amplifier,
V458
tf, wideband adjustable, I1I-545
squelch control, IT1-33
wideband, I11-15
air conditioner, auto, smart clutch for,
TI146
air flow detector, 1-235, 11-242, I11-364
air flow meter (see anemometer)
air-pressure change detector, TV-144
air-motion detector, I1i-364
airplane propeller sound effect, I1-592
alarms (see also detectors; indicators;
monitors;sensors; sirens), I11-3-9,
IV-84-87
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alarms (coni.)

auto burglar, -2, 1-3, TII-4, 1.7, I-
10, IV-53

auto burglar, CMOS low-current
design, IV-56

auto burglar, horn as loudspeaker, IV-
54

auto burglar, single-IC design, IV-55

auto burglar, single-IC, III-7

auto-arming automotive alarm, IV-50

automatic turn-off after 8-minute
delay, automotive, IV-52

automatic turn-off with delay, 1V-54

blown fuse, 1-10

boat, 1.9

burglar, II1-8, 1I1.9, IV-86

burglar, latching circuit, [-8, I-12

burglar, NC and NO switches, IV-87

burglar, NC switches, IV-87

burglar, one-chip, III-5

burglar, self-latching, IV-85

burglar, timed shutoff, IV-85

camera triggered, TI1-444

capacitive sensor, [1I-515

current monitor and, 111-338

differential voltage or current, I1-3

digital clock circuit with, 111-84

door-gjar, 11-284

door-ajar, Hall-effect circuit, III-256

doorbell, rain, 1-443

fail-safe, semiconductor, [I1-6

field disturbance, II-507

flasher, bar display, 1-2562

flood, T11-206, 1-390, 1V-188

freezer meltdown, I-13

headlights-on, IH-52

high/low limit, I-151

home-security system, IV-87

ice formation, II-58

mmfrared wireless security system, IV-
222223

low-battery disconnect and, I11-65

low-battery warning, [11-59

low volts, 11-493

mainsg-failure mdicator, [V-216

motion-actuated car, 1-9

motion-actyated motorcycle, 1-9

multiple circuit for, 11-2

one-chip, IT1-5

photoelectric, 114, I1-319

piezoelectric, 1-12

power failure, 11I-511, I-581, [-582

ptinter-error, IV-106

proximity, I1-506, I1I-517

pulsed-tone, I-11

purse-snatcher, capacitance oper-
ated, [-134

rain, 1-442, 1-443, IV-189

road ice, 11-57
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security, I-4
self-arming, 1-2
shutoff, automatic, -4
signal-reception, receivers, I11-270
smoke, photoelectric, line-operated,
[-596
smoke, SCR, II-251
solar powered, [-13
sonic defenders, 1V-324
speed, [-95
Star Trek red alert, 11-577
strobe flasher alarm, IV-180
tamperproof burglar, I-8
temperature, 11-643
temperature, light, radiation sensi-
tive, 11-4
timer, 11-674
trouble tone alert, 1I-3
varying-frequency warning, II-579
wailing, II-572
warbling, [I-573
watchdog timer/alarm, 1V-584
water-leakage, TV-190
water level, [-389
allophone generator, II1-733
alternators
battery-alternator monitor, automo-
tive, 111-63
AM demedulator, I1-160
AM microphone, wireless, I-679
AM radio, [-544
AM radio
AM car-radio to short-wave radio
converter, TV-500
broadcast-band signal generator, IV-
302
envelope detector, TV-142
maodulation monitor, IV-299
power amplifier for, [-77
receivers, I11-529, TV-455
receivers, carrier-current, [1I-81
receivers, integrated, [1-535
AM/FM
clock radio, 11-543, TMI-1
squelch circuit for, 11-5647, I11-1
amateur radio
linear amp, 2-30 MHz 140-W, I1I-260
receiver, 111-534
signal-identifier, programmable, IV-
326
transmitter, 80-M, III-675
ambience amplifier, rear speaker, [I-
458
ammeter, 1-201
nano, I-202
pico, lI-154, [-202
pico, circuit for, I-157
pico, guarded input circuit, 1I-156
six decade range, II-153, I1-156

amplifiers, I[-5-22, I1T-10-21

1 watt/2.3 GHe, II-540

2 to 6 W, with preamp, 11451

25-watt, 11452

30 MHz, I-567

40 dB gain design, IV-36

60 MHz, 1-567

135-175 MHz, 1-564

absolute value, I-31

ac servo, bridge type, 1II-387

AGC, II-17

AGC, squelch control, I1I-33

AGC, wide-band, ITI-15

adjustable-gain, noninverting, I-91

ambience, rear speaker, [I-458

amateur radio, linear, 2-30 MHz,
140W, 1-555

AM radio power, 1-77

attenuator, digitally controlled, 1-53

audio (see audio amplifiers)

audio converter, two-wire to four-
wire, II-14

audio limiter, low-distortion, II-15

audio power amplifiers, TV-28-33

audio signal amplifiers, 1V-34-42

auto fade circuit for, II-42

automatic level control for, 11-20

automotive audic amplifier, IV-66

balance, IT1-46

balance, loudness control, 1147, 1I-
395

halancing circuit, inverting, 1-33

hass tone control, stereo phono-
graph, 1-670

bridge, I-74

bridge, 4W, [-79

bridge, 16 W, 1-82

bridge, ac serve, [-458

bridge, audio power, 1-81

-bnidge, high-impedance, 1-353

bridge transducer, 11I-71, 1I-84, 1.351

broadband, low-noise, 1-562

broadband, PEP, 160W, I-556

broadband/linear, PEP, 80W, 1-557

buffer, 10x, I-128

buffer, 100x, 1-128

buffer, ac, single-supply, -126

buffer, battery-powered, standard
cell, 1-351

buffer, rf amplifiers with modulator,
V490

buffer, sinewave output, I-126

buffer, unity-gain, stable design, 1I-6

cascade, I1-13

cascade, 80 MHz, I-567

cascode, rf amplifiers, IV-488

CD4049 audio signal amplifiers, [V-40

chopper, + 15V, I1I-12

chopper channel, 1-350



chopper stabilized, II-7

clamp-limiting, active, ITT-15

color video, I-34, I11-724

common-source, 450 MHz, I-568

common-source, low power, I1-84

complementary-symmetry, I-78

composite, I1-8, TI-13

compressor/amplifier, low-distortion,
Iv-24

constant-bandwidth, III-21

current-shunt, I-21

current collector head, 11-11, II-295

current-to-voltage, high-speed, 1-35

dec servo, [-457

de-stabilized, fast action, IiI-18

de-to-video log, 1-38

detector, MC1330/M(C1352, televi-
sion IF, [-688

differential, I11-14, I-38

differential, high-impedance, 1-27, I-
354

differential, high-input high-impe-
dance, 1I-19

differential, instrumentation, 1-347,
111-283

differential, instrumentation, biomedi-
cal, T11-282

differential, programmable gam, III-
507

differential, two op amp bridge type,
1I-83

dynamic, ac-coupled, I11-17

electrometer, overload protected, II-
155

FET input, II-7

flat response, [-92, NMT-673

forward-current booster, III-17

four-quadrant photo-conductive
detector, I-359

gain, 10-dB, II1-543

_gain-controlled, If1-34

gate, 1-36

guitars, matching audio signal ampiifi-
ers, IV-38

hi-fi compander, 1I-12

hi-fi expander, II-13

high-frequency, 1I1-259-265

high-impedance/high gain/high-
frequency, I-41

high-impedance/low capacitance, I-
691

IF (see IF amplifiers)

input/output buffer for analog multi-
plexers, I1I-11

instrumentation, 1-346, 1-348, 1-349,
1-352, 1-354, I11-278-284, TV-229-
234

instrurnentation, differential, high-
gain, 1-353

instrumentation, high-impedance,
low-drift, 1-355

instrumentation, high-speed, 1-354

instrumentation, low-signal/high-
impedance, I-350

instrumentation, precision FET
input, 1-355

-instrumentation, triple op-amp

design, 1-347 )

instrumentation, variable gain, differ-
ential input, [-349

instrumentation, very high-impe-
dance, 1-354

inverting, [-42, [1-41, ITI-14

inverting, ac, high-gain, I-92

inverting, gain of 2, lag-lead compen-
sation, UHF, 1-566

nverting, power, 1.79

mverting, unity gain, 1-80

isolation, capacitive load, [-34

isolation, level-shifting, 1-348

isolation, medical telemetry, 1-352

isolation, rf, 1I-047

JFET bipolar cascade video, [-692

line amplifier, universal design, IV-
39

linear, CMOS inverter in, 1I-11

line-operated, I1I-37

line-type, duplex, telephone, I11-616

load line protected, 75W audio, I-73

logarithmic, I1-8

logic (see logic amplifier)

log ratio, I-42

ioudness control, 1146

low-noise design, TV-37

low-level video detector circuit, 1-687

medical telemetry, isolation, 1-352

meter-driver, rf, 1-MHz, I1I-545

micro-powered, high-input/high-
impedance, 20 dB, 1I-44

micro-sized, I11-36

microphone, I1I-34, I-87

microphone, electronically balanced
input, [-86

microwave, I¥-315-319

monostable, II-268

neutralized common source, 100
MHz/400MHz, I-565

neutralized: commeon source, 200
MHz, 1-568

noninverting, 1-32, 1-33, I-41, HI-14

noninverting, ac power, I-79

noninverting, single-supply, I-75

noninverting, split-supply, [-75

Norton, absolute value, ITI-11

op amp (see also operational amplifi-
ers)

op amp, x10, 1-37

op amp, x100, [-37

op amp, clamping circuit, [I-22

op amp, intrinsically safe-protected,
m-12

oscilloscope sensitivity, I11-436

output, four-channel D/A, 111-165

phono, I-80, [-81

phono, magnetic pickup, 1-8%

photodiode, 1-361, 11-324, 1II-672

photodiode, low-noise, I11-19

playback, tape, III-672

polarity-reversing low-power, III-16

power (see also power amps), [1-46,
11-451, 111-450-456

power, 10-W, 176

power, 12-W, low distortion, I-76

power, 90-W, safe area protection, II-
459

power, GaAsFET with single supply,
H-10

power, tf power, 600 W, 1-5659

pre-amps (see pre-amplifiers)

precision, 1-40

programmable, 11-334, 1I1-504-508

programmable gain, weighted resis-
tors, 11-9

puise-width proportional controller
circuit, [1-21

push-pull, PEP, 106W, 420-450 MHz,
1-554

PWM servo, II1-379

reference voltage, 1-36

remote, 1-91

rf (see f amplifiers)

sample and hold, high-speed, I-587

sample and hold, infinite range, II-
558

selectable input, programmable gain,
1-32

servo, 400 Hz, 11-386 -

servo motor, [-452

servo motar dove, 11-384

signal distribution, I-39

sound-activated, gain-controlled amp,
IV-528

sound mixer, 11-37

speaker, hand-held transceivers, III-
39

speaker, overload protector for, II-16

speech compressor, I[1-15

standard cell, saturated, 11-296

stereo, Av/200, I-77

stereo, gain control, I1-9

summing, 1-37, I1-16

summing, fast action, I-36

summing, precision design, 1-36

switching power, 1-33

tape playback, I-92, IV-36

tape recording, 1-90

telephone, I11-621, TV-555, 1V-560
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amplifiers {cont.)
thermocouple, 1-654, I11-14
thermocouple, cold junction compen-
sation, I[-649
thermocouple, high-stability, I-355
transducer, 1-86, III-669-673
transformerless, 6W 8-ohm output,
I-75
transistorized, basic design, 1-85
transistorized, headphone, 1143
tremolo. cireuit, voltage-controlled, I-
598
tube amplifier,high-voltage isolation,
Iv-426-
TV audio, II1-39
two-meter, 5W output, [-567
two-meter, 10W power, [-562
UHF, 1-565
UHF, wideband, high-performance
FET, 1-560
unity gain, I-27
unity gain, ultra-high Z, ac, I1-7
VHF, single-device, 80W/50-ohm, I-
558
video, 1-692, TII-708-712
video, FET cascade, I-691
video, loop-through amplifier, [V-616
voice activated switch, I-608
voltage, differential-to-single-ended,
III-670
voltage-controlled, TV-20
valtage-follower, signal-supply opera-
tion, II1-20
voltage-controlled (see voltage-
controlled amplifiers)
volume, I1-46
walkman, [i-456
weighted-resistor programmable
gain, precision design, 11-9
wideband {see wideband amplifiers)
wide frequency range, I1I-262
write, I11-18
amplitude modulator, low distortion low
level, [I-370
analog counter circuit, II-137
analog delay line, echo and reverb
effects, IV-21
analog multiplexers
buffered input/ocutput, IIi-396
single-trace to four-trace scope
converter, I11-431
-analog multiplier, I1-392
0/01 percent, II-392
analog-to-digital buffer, high-speed 6-
bit, I-127
analog-to-digital converters, [I-23-31,
111-22-26, IV-5-6
3-bit, high-speed, I-50
8-bit, 1-44, 1-46

806

8-bit- successive approximation, [-47

10-bit, 11-28
10-bit serial cutput, I1-27
12-bit, high-speed, II-29
16-bit, 11-26
board design, IV-6
capacitance meter, 31/z digit, III-76
cyclic, 11-30
differential input system, I1-31
fast precision, 1-49
four-digit (10,000 count), TI-25
half-flash, I11-26
IC, low cost, I-50
LCD 3.5-digit display, [-49
logarithmic, three-decade, 148
precision design, [-49
successive approximation, 1-45, II-
24, 1130
switched-capacitor, 11[-23
three-IC, low-cost, 1-50
tracking, II1-24
video converter, IV-610-611
analyzer, gas, [I-281
AND gate, 1-395
large fan-in, I-395
anemometers
hot-wire, I11-342
thermally based, 1I-241
angle-of-rotation detector, 11-283
annunciators, 11-32-34, III-27-28, Tv-
710
ac line-voltage, III-730
bell, electronic, IV-9
chime circuit, low-cost, I[I-33
door buzzer, [V-8
door buzzer, electronic, TV-8
electronic bell, 1I-33
large fan-in, I-395
SCR circuit, self-interrupting load,
V-9
sliding tone doorbell, 1I-34
two-door annunciator, IV-10
answering machines, beeper, IV-559
antennas, IV-11-14
active, [11-1-2
active antenna, wideband rod, IV4
active antenna, with gain, IV-2
active antennas, IV-1-4
loop, 3.5 MHz, IV-12-13
selector switch, [V-538-539
tuner, 1-to-30 MHz, TV-14
antitheft device, 1-7

arc lamp, 26W, power supply for, 11-476

arc welding inverter, ultrasonic, 20
KHz, III-700

arc-jet power supply, starting circuit,
I11-479

astable flip-flop with starter, [1-239

astable multivibrators, 11-269, II-

510,111-196, 111-233, I11-238
op amp, If]-224
programmable-frequency, ITI-237
square wave generation with, II-597
attendance counter, II-138
attenuators, I11-29-31
analog signals, microprocessor-
controlled, ITI-101
digitally programmable, II1-30
digitally selectable, precision design,
I-52
programmable, 1-53, I1I-30
programmable (1 to 0.00001), I-53
of, IV-322
variable, I-52
voltage-controlled, 11-18, II1-31

audio amplifiers, I11-32-39

AGC, squeich control, 111-33

automotive stereo systems, high-
powet, IV-66

balance indicator, IV-215

Baxandall tone-control, TV-588

booster, 20 dB, I1I-35

circuit bridge load drive, ITI-35

complementary-symmetry, [-78

distributien, -39, 11-39

fixed power supplies, + 35V ac, IV-
398

fixed power supplies, +35V, 5 A,
mobile, IV-407

high-slew rate power op amp, I-82

gain-controlled, stereo, I11-34

line-operated, I11-37

load line protection, 75W, I-73

low-power, 11-454

micro-sized, I11-36

microphone, I1I-34

mini-stereo, I11-38

pre-amp, NAB tape playback, profes-
sional, JII-38

pre-amp, phono, magnetic, 11I-37

pre-amp, RIAA, T11-38

Q-multiplier, II-26

signal, I1-41-47

speaker, hand-held transceivers, Iil-
39

television type, I11-39

tonie control, 11-686

ultra-high gain, I-87

volume indicator, TV-212

audio circuits

audio-rf signal tracer probe, [-527
automatic gain control, I-17
booster, I1-455, III-35

biquad filter, II1-185

bridge load drive, I11-35
carrier-current transmitter, H[-79
clipper, precise, I1-394
compressor, [I-44



continuity tester, I-550
converter, two-wire to four-wire, II-
14
distribution amplifier, [1-39, I-39
filters {see audio filters)
frequency meter, I-311
generators (see sound generators)
LED bar peak program meter dis-
play, 1-254
limiter, low distortion, I1.15
millivoltmeter, III-767, 1I-769
mixers (5¢e mixers)
notch filter, 11-400
power meter, [-488
Q multiplier, II-20
sine wave generator, [I-564
squelch, -394
switching/mixing, silent, I-59
waveform generators, precision, II-
230
audio effects circuits (see sound genera-
tors)
audio equalizer, I'V-18
audio fader, IV-17
audio filters
analyzer cireuit, [V-309
biquad filter, 11I-185
notch filter, II-400
tunable, IV-169
audio generators (see sound generators)
audio-operated circuits (see sound-
operated circuits)
audio oscillators, 1-64, 11-24, 111-427,
IV-374, IV-375
20Hz to 20kHz, variable, [-727
light-sensitive, III-315
sine wave, I11-562
audic power amplifier, 1I-451, III-454,
IV-28-33
20-W, 111456
50-W, TII-451
6-W, with preamp, 111454
audio amplifier, IV-32
audio amplifier, 8-W, IV-32
bridge, I-81
bull horn, IV-31
general-purpose, 5 W, ac power
supply, IV-30
op amp, simple design, IV-33
receiver audio circuit, IV-31
stereo amp, 12-V/20-W, IV-29
audio scramblers, IV-25-27
voice scrambler/descrambler, IV-26
voice scrambler/disguiser, 1V-27
audio signal amplifiers, I11-41-47, IV-34-
42
40 dB gain design, IV-36
-audio compressor, [-44
auto fade, 11-42

balance, 1I-46
balance and loudness amplifier, [I-47
CD4049 design, 1V-40
electric guitar, matching amplifier, IV-
38
fine amplifier, universal design, IV-39
loudness, 1146
low-noise design, IV-37
microphone preamp, I1-45
micropower high-input-impedance 20-
dB amplifier, [1-44
power, 11-46
preamplifier, 1000x, low-noise
design, IV-37
preamplifier, general-purpose design,
V42
preamplifier, impedance-matching,
Iv-37
preamplifier, low-noise, IV-41
preamplifier, magnetic phono car-
tridges, IV-35
preamplifier, microphone, IV-37, IV-
42
preamplifier, microphone, low-impe-
dance, [V-41
preamplifier, phono, low-noise, IV-36
prearmplifier, phono, magnetic, ultra-
low-noise, IV-36
stereo preamplifier, 11-43, 1I-45
tape playback amplifiers, IV-36
transistor headphone amplifier, I[1-43
volume, 11-46
audio-frequency doubler, TV-16-17
audio/video switcher circuit, IV-540-
541
auto-advance projector, [1-444
autodrum sound effect, 11-591
auto-fade circuit, 1I-42
auto-flasher, [-299
auto-zeroing scale bridge circuits, III-
69
automotive circuits, I1-48-63, 111-40-52,
V43-67
alarms, automatic-arming, IV-50
alarms, automatic turn-off after 8-
minute delay, [V-52
alarms, automatic-turn-off with delay,
IV-54
alarms, CMOS design, low-current,
IV-56
alarms, horn as loudspeaker, 1V-54
alarm, motion actuated, [-9
alarms, single-1C design, IV-55
air conditioner smart clutch, III-46
AM-radio to short-wave radio con-
verter, IV-500
analog expanded-scale meter, IV-46
audio-amplifier, high-power, IV-66
automatic headlight dimmer, [1-63

automobile locator, I11-43

automotive exhaust emissions ana-
lyzer, 11-51

back-up beeper, 111-49, TV-51, IV-56

bar-graph voltmeter, II-54

battery charger, ni-cad, I-115

battery condition checker, 1-108

battery current analyzer, [-104

battery monitor, I-106

battery supply circuit, +15V and 5
v, 1v-301

battery-alternator monitor, 111-63

brake lights, delayed extra, Il-44

brake Lights, flashing third, III.51

brake light, night-safety light for
parked cars, IV-61

brake light, third brake light, [V-60

burglar alarm, I-3, I-7, I-10, II-2, III-
4, 1117, IV-53

cagsette-recorder power circuit, TV-
548

courtesy light delay switch, III-42

courtesy light extender, III-50

delayed-action windshield wiper
control, I1-55

digi-tach, 1161

directional signals monitor, I11-48

door ajar monitor, II-46

electric vehicles, battery saver, 1II-67

electrical tester, [V-45

electronic circuits, IV-63-67

fog light controller with delay, IV-59

fuel gauge, digital readout, 1V-46

exhaust-gas emissions analyzer, [1-561

garage stop light, 11-53

glow plug driver, II-52

headlight alarm, 1-109, I11-52

headlight automatic-off controller, IV-
61 -

headlight delay circuit, 1I-59, III-49

headlight dimmer, 11-57

high-speed warning device, [-101

horn, I1I-50

ice formation alarm, 1I-58

ignition circuit, electronic ignition, IV-
65

ignition cut-off, IV-53

ignition substitute, 11141

ignition timing Light, 11-60

immobilizer, II-50

intermittent windshield wiper with
dynamic braking, 1149

light circuits, IV-57-62

lights-on warning, I1-55, 1142, IV-
58, IV-60, [V-62

night-safety light for parked cars, V-
61

oil-pressure gauge, digital readout,
V44, IV-47
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automotive circuits (coms.)

PTC thermistor automotive tempera-
ture indicator, I1-56

radio, receiver.for, 11-525

read-head pre-amplifier, 11I-44

road ice alarm, II-57

-security system, -5, TV-49-56

tachometer, set point, 111-47

tachometer/dwell meter, I1lI-45

temperature gauge, digital readout,
V48

temperature indicator, PTC thermis-
tor, I1-56

turn signals, sequential flasher, 1I-
109, 1II-1

vacuum gauge, digital readout, IV-45

voltage gauge, V47

voltage regulator, [11-48, IV-67

voltmeter, bargraph, I-69

water-temperature gauge, IV-44

wiper control, II-565, II-62

wiper delay, solid-state, TV-64

wiper interval controller, IV-67

B-field measurer, 1V-272
back-biased GaAs LED light sensor, II-
321
back-EMF PM motor speed control, II-
379
backup-light beeper, automotive, TV-51,
IV-56
bagpipe sound effect, TV-521
balance indicator, audio amplifiers, TV-
215
balancer, stereo, 1-619
barricade flasher, [-299
battety charge/discharge indicator, [-122
battery charger, automatic shut-off, II-
113
balance amplifiers, I11-46
loudness control, 1I-47, 11-395
balance indicator, bridge circuit, II-82
bandpass filters (see also filter circuits),
11-222
0.1 to 10 Hz bandpass, 1-296
160 Hz, [-296
active, I1-221, 11-223, I11-190
active, with 60dB gain, 1-284
active, 1 kHz, 1-284
active, 20 kHz, 1-297
active, variable bandwidth, [-286
biquad, RC active, I-285
biquad, second-order, ITI-188
Chebyshev, fourth-order, 111-191
high Q, 1-287
MFB, multichannel tone decoder, I-
288
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multiple feedback, I-285, 11-224
multiple feedback, 1.0 kHz, 1-297
notch, I1-223

- Ballen-Key, 500 Hz, I-291
second-order biguad, IT1-188
state variable, I-290

tunable, TV-171

band reject filters, active {see also filter

circuits), I1-401
bang-bang power controllers, IV-389
bar-code scanner, I1[-363
bar-expanded scale meter, I-186
bar graphs
ac signal indicator, 11-187
voltmeter, 1I-54
voltmeter, automotive, 1-99
barometer, IV-273
bass tuners, II-362
12 v, [-111
200 mA-hour, 12V ni-cad, 1-114
automatic shutoff for, I-113
batteries
fixed power supply, 12-VD(/120-
VAC, ilI-464
high-voltage generator, 11I-482
zapper, simple ni-cad, 1-116
battery chargers, 1-113, 11-64, II-69,
I11-53-59, IV-68-72
12-V charger, 1V-70
battery-life extender, lead-acid
batteries, IV-72
constant-voltage, current limited
charger, I-115
control for 12V, I-112
current limited 6V, [-118, [V-70
gel cell, II-66
lead/acid, I1I-55
lithium, II-67
low-battery detector, lead-acid, III-56
low-battery warning, I1I-59
low-cost trickle for 12V storage, I-
117
mobile battery charger, +12-Vdc, IV-
71
ni-cad, 1-118
ni-cad, portable, ITI-57, [V-6$
ni-cad, temperature-sensing charger,
Iv-77
ni-cad, zapper, [I-66
power supply and, 14V, I1I-44, II.73
PUT, 1II-54
regulator, I-117
simpli-cad, 1-112
solar cell, II-71
thermally controlled ni-cad, I1-68
UJT, III-56
universal, II1-56, ITI-58
versatile design, 1[-72
voltage detector relay, 11-76

wind powered, II-70
zapper, simple ni-cad, I-116
battery monitors, [-106, 11-74-79, I1I-
60-67, IV-73-80
analyzer, ni-cad batteries, III-64
automatic shutoff, battery-powered
projects, I11-61
battery saver, electric vehicles, II1-67
battery-life extender, 9 V, 1I1-62
battery life-extender, disconnect
switch, IV-75
capacity tester, I11-66
condition checker, I-108, I-121
converter, de-to-dc +3-to-+5 V, IV-
119
disconnect switch, life-extender
circuit, IV-75
dynamic, constant current load fuel
cell/battery tester, II-75
internal resistance tester, IV-74
level indicator, 11-124
lithium battery, state of charge
indicator, II-78
low-battery detector, I1I-63, IV-76
low-hattery indicator, 1-124, II-77,
IV-80
low-battery protector, I11-65
low-battery warning/disconnect, III-
65
protection circuit, ni-cad battenies,
111-62
sensor, quick-deactivating, HI-61
splitter, HI1-66
status indicater, [1-77
step-up switching regulator for 6V, II-
78
temperature-sensing battery charger,
ni-cad batteries, IV-77
test circuit, IV-78
test circuit, ni-cad batteries, IV-79
threshold indicator, I-124
undervoltage indicator for, I-123
-voltage, II-79
voltage detector relay in, II-76
voltage gauge, automotive battery,
V47
voltage indicator, solid-state, 1.120
voltage measuring regulator, [V-77
voltage monitor, II-79
voltage monitor, HTS, 1122
voltage-level indicator,-1V-80
battery-life extender, 9 V, 1I-62, IV-75
battery-operated equipment
ac power control switch, battery-
triggered, IV-387
automatic shutoff, 111-61
automotive battery supply, +15V
and 5V, TV-391
autemotive cassette-deck power



circuit, IV-548
bipolar power supply for, 11-475
buffer amplifier for standard eell, 1-
351
fence charger, II-202
flasher, high powered, [1-229
lantern circuit, 1-380
light, capacitance operated, [-131
On indicator, IV-217
undervoltage indicator for, [-123
warning light, I1-320
Baxandali tone-control audio amplifier,
IV-588
BCD-to-analog converter, 1-160
BCD-to-paralle! converter, multiplexed,
1-169
beacon transmitter, 1II-683
beep transformer, I11-555, I1I-566
beepers
back-up, automotive circuits, I11-49
repeater,.1-19
bells
electronic, 11-33, [V-9
electronic phone, 1-636
benchtop power supply, I1-472
bicycle speedometer, 1V-271, IV-282
bilateral current source, [II-469
binary counter, I1-135
biomedical instrumentation differential
amplifier, 111-282
bipolar de-de converter with no induc-
tor, 11-132
bipolar power siipply, 11-475
bipolar voltage reference source, III-
774
biquad audio filter, i-292-293, II1-185
second-order bandpass, I1-188
RC active bandpass, I-285
bird-chirp sound effect, II-588, III-577
bistable multivibrator, touch-triggered,
1-133
bit grabber, computer circuits, IV-105
blinkers (see flashers and blinkers)
blown-fuse alarm, [-10
boiler control, [-638
bongos, electronic, 11-587
boosters
12ns,-11-97
audio, 111-35, 11-455
hooster/buffer for reference current
boost, [V-425
electronic, high-speed, 11-96
forward-current, III-17
LED, I-307
power booster, op-amp design, IV-
358
rf amplifiers, broadcast band booster,
IV-487
shortwave FET, 1-561

bootstrapping, cable, I-34
brake lights
extra, delayed, 11144
flashing, extra, II-51
brake, PWM speed control/energy
recovering, I1I-380
breakers
12ns, 1197
high-speed electronic, 11-96 )
breaker power dwell meter, I-102
breakout box, buffer, I1-120
breath alert alcohol tester, [11-359
breath monitor, I1I-350
bridge balance indicator, 11-82
bridge circuits, 1-552, 11-80-85, [1I-68-
71, TV-81-83
ac, I11-81
ac servo amplifier with, I11-387
accurate null/variable gain circuit, II-
69
air-flow sensing thermistor bridge,
IvV-82
auto-zeroing scale, IIT-69
balance indicator, [1-82
bridge transducer amplifier, III-71
crystal-controlled bridge oscillator,
v-127
differential amplfier, two op-amp, 1I-
83
inductance bridge, IV-83
load driver, audio circuits, III-35
low power common source amplifier,
I1-84
one-power supply design, IV-83
QRP SWR, I11-336
rectifier, fixed power supplies, TV-398
remote sensor loop transmitter, III-
70
strain gauge signal conditioner, I1-85,
1I-71
transducer, amplifier for, I[-84
Wien bridge, variable oscillator, II-
424
Wien-bridge filter, II1-659
Wien-bridge oscillator, 111-429
Wien-bridge oscllator, low-distortion,
thermally stable, III-557
Wien-bridge oscllator, low-voltage,
432
Wien-bridge oscillator, single-supply,
111558
brightness controls, I1I-308
LED, I-250
low loss, 1-377
broadband communications
ac active rectifier, TV-271
broadcast-band rf amplifier, 11-546, IIi-
264
buck converter, 5V/0.5A, 1-494

buck/boost converter, [II-113
bucking regulator, high-voltages, III-
481
buffers, IV-88-90
ac, single-supply, high-speed, I-127-
128
ADC input, high-resolution, I-127
A/D, 6-bit, high-speed, 1-127
booster/buffer for reference current
boost, [V-425
capacitance, stabilized low-input, II[-
502
input/output, for analog multiplexers,
11111
inverting histable buffer, [V-90
oscillator buffers, IV-89
precision-increasing design, IV-89
rf amplifiers, buffer amplifier with
modulator, IV-490
stable, high-impedance, 1-128
unity gain, stable, good speed and
high-input impedance, II-6
video, low-distortion, ITI-712
wideband, high-impedance/low-
capacitance 1-127
buffer amplifiers
10x, I-128
100%, 1-128
ac, single-supply, 1-126
battery-powered, standard cell, 1-351
sinewave output, [-126
unity-gain, stable design, II-6
buffered breakout box, 1I-120
bug detector, II-365
bug tracer, I11-358
bull horn, 11453, IV-31
burglar alarms (see alarms}
burst generators (see also function
generators; sound generators;
waveform generators), 11-86-90, III-
72-74
multi-, square waveform, 11-88
f, portable, ITI-73
single timer 1C square wave, 11-89
single-tone, 11-87
strobe-tone, 1-725, I1-90
tone, 1I-90
tone burst, European repeaters, HI-
74
burst power control, [II-362
bus interface, eight bit uP, 11-114
Butler oscillators
apetiodic, 1-196
common base, I-191
emitter follower, 11-190-191, I1-194
Butterworth filter, high-pass, fourth-
order, 1-280
buzzers
door buzzer, IV-8
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buzzers (cont.)
continuous tone 2kHZ, 1-11
gated 2kHz, 1-12

C

cable bootstrapping, I-34
cable tester, III-53%
calibrated circuit, DVM auto, 1-714
calibrated tachometer, IT1-598
calibration standard, precision, I-406
calibrators
crystal, 100 kHz, I-185
electrolytic-capacitor reforming
circuit, IV-276
ESR measurer, IV-279
oscilloscope, 11-433, HI-436
portable, 1-644
square-wave, 5V, [-423
tester, IV-265
wave-shaping circuits, high slew
rates, IV-650
cameras (see photography-related
circuits; television-related circuits;
video circuits)
canceller, central image, II1-358
capacitance buffers
low-input, 111498
low-input, stabilized, IT1-502
capacitance meters, 1-400, 11-91-94,
I-75-77
A/D, three-and-a-half digit, III-76
capacitance-to-voltage, 11-92
digital, II-94
capacitance multiplier, I-416, [1-200
capacitance relay, [-130
capacitance switched light, 1-132
capacitance-to-pulse width converter,
1I-126
capacitance-to-woltage meter, 11-92
capacitor discharge
high-voltage generator, I11-485
ignition system, [1-103
capacity tester, battery, I11-66
car port, automatic light controller, I1-
308
cars (see automotive circuits)
carrier-current circuits, I11-78-82, IV-
91-93
AM receiver, I1[-81
audio transmitter, HI-79
data receiver, [V-93
data transmitter, IV-02
FM receiver, I1I-80
intercom, [-146
power-line modem, II1-82
receiver, [-143
receiver, single transistor, [-145
receiver, IC, 1146

810

remote control, [-146
transmitter, I-144
transmitter, integrated circuit, I-145
carrier-operated relay (COR), IV-461
carrier system receiver, 1-141
cartier transmitter with on/off 200kHz
Ine, 1-142
cascaded amplifier, T1I-13
cassette bias oscillator, 11-426
cassette interface, telephone, III-618
cassette-recorders (see tape-recorder
circuits)
centigrade thermometer, [-655, [I-648,
1-662
central image canceller, I1I-358
charge pool power supply, [11-468
charge pumps
positive input/negative output, [-418,
111-360
regulated for fixed power supplies,
IV-396
chargers (see battery charger)
chase circuit, 1-326, III-197
Chebyshev filters (see also filter cir-
cuits)
bandpass, fourth-order, III-191
fifth-order multiple feedback low-
pass, II-219
high-pass, fourth-order, I1I-191
chime circuit, low-cost, II-33
chopper amplifier, [-350, II-7, III-12
checkers
huzz box continuity and coil, I-551
car battery condition, 1-108
crystal, I-178, 1-186
zener diode, 1-406
chroma demodulator with RGB matrix,
I11-716
chug-chug sound generator, III-576
circuit breakers (see also protection
circuits}
12ns, 1197
ac, II-512
high-speed electronic, I1-96
trip circuit, IV-423
circuit protection (see protection cir-
cuits)
clamp-on-current probe compensator,
1I-501
clamp-limiting amplifiers, active, I1I-15
clamping circuits
video signal, HI-726
video summing amplifier and, II1-710
class-D power amplifier, I1I-453
clippers, 11-394, IV-648
audio-powered noise, 11-396
audio clipper/limiter, IV-355
zener-design, fast and symmetrical,
Iv-329

clock circuits, H-100-102, IT1-83-85
60Hz clock pulse generator, 11-102
adjustable TTL, I-614
comparator, [-156
crystal oscillators, micropower
design, TV-122
digital, with alarm, III-84
gas discharge displays, 12-hour, I-253
oscillator/clock generator, 11I-85
phase lock, 20-Mhz to Nubus, III-
105
run-down clock for games, IV-205
sensor touch switch and clock, IV-
591
single op amp, III-85
source, clock source, I-729
three-phase from reference, 11-101
TTL, wide-frequency, III-85
Z80 computer, 11121
clock generators
oscillator, 1-615, 111-85
precision, 1-193
pulse generator, 60 Hz, II-102
clock radio, [-542
AM/FM, [-543
CMOS circuits
555 astable true rail to rail square
wave generator, II-596
9-bit, [II-167
coupler, optical, II-414
crystal oscillator, I11-134
data acquisition system, II-117
flasher, II1-199
inverter, inear amplifier from, 11-11
mixer, I-57
optical coupler, I1[-414
oscillator, IT1-429, 1II-430
short-pulse generator, I11-523
timer, programmable, precision, II1-
652
touch switch, [-137
universal iogic probe, II1-499
coaxial cable, five-transistor pulse
booster, 11-191
Cockeroft-Walton cascaded voltage
doubler, IV-635
code-practice oscillator, 1-15, I-20, I-
22, 11-428-431, IV-373, IV-375, IV-
376
coil dtivets, cutrent-limiting, III-173
coin flipper circuit, II1-244
color amplifier, video, I11-724
color-bar generator, 1V-614
color organ, [1-583, [1-584
color video amplifier, 1-34
Colpitts crystal oscillator, [-194, 1-572,
II-147
1-to-20 MHz, IV-123
frequency checker, IV-301



harmonic, 1-189-190
two-frequency, TV-127
combination locks
electronic, II-196
electronic, three-dial, 11-195
commutator, four-channel, 11-364
companders (see.compressor/expander
circuits)
comparaters, I-157, 11-103-112, III-86-
a0
demonstration circuit, I1-109
diede feedback, 1-150
display and, 11-105
double-ended limit, [-156, 11-105
dual Limit, I-151
four-channel, 111-90
frequency, II-109
frequency-detecting, I1I-88
high-impedance, I-157
high-input impedance window com-
parator, [1-108
high-low level comparator with one
op amp, 11108
latch and, 1I1-88
LED frequency, I1-110
limit, 11-104, 1-156
low-power, less than 10uV hystere-
sis, II-104
microvolt, dual limit, TIT-89
microvolt, with hysteresis, 111-88
monostable using, [I-268
opposite polarity input voltage, [-155
oscillator, tunable signal, I-69
power supply overvoltage, glitch
detection with, 11-107
precision, balanced input/variable
offset, I1I-89
precision, photodiode, 1-360, I-384
time-out, 1-1563
TTL-compatible Schrnitt trigger, II-
111
three-input and gate comparator, op-
amp design, IV-363
variable hysteresis, [-149
voltage comparator, IV-659
voltage monitor, I1-104
window, 1-152, I-154, 11.106, I11-87,
11190, IM-776-781, IV-656-658
with hysteresis, I-157
with hysteresis, inverting, [-154
with hysteresis, noninverting, 1-153
compass
digital design, IV-147
Hall-effect, I11-258
compensator, clamp-on-current probe,
1-501
composite amplifier, II-8, 11I-13
composite-video signal text adder, 11I-
716

compressor/expander circuits, IT-91-

95, IV-94-97

amplifier/compressor, low-distortion,
Iv-24

audio, 11-44

audio compressor/audio-band splitter,
V95

clock circuit, I-156

guitar, sound-effect circuit, [V-519

hi-fi, 1-12, II-13

hi-fi, de-emphasis, I1I-95

hi-fi, pre-emphasis, [11-93

low-voltage, II[-52

protector circuit, IV-3561

speech, II-2

universal design, IV-96-97

variable slope, 111-94

computalarm, 1-2
computer circuits (see also interfaces),

11-113-122, 111-96-108, [V-98-109
analog signal attenuator, I11-101
alarm, [-2
ASCII triplex L.CD, 8048/IMB0OC48

8-char/16-seg, 1I-116
bit grabber, IV-105
buffered breakout box, II-120
bus interface, 8-bit uF, I1-114
clock phase lock, 20-Mhz-to-Nubus,

1I11-105
CMOS data acquisition system, II-

117
CPU interface, one-shot design, V-

239
data separator for floppy disks, [i-122
deglitcher, TV-109
display, eight-digit, [II-106
dual 8051s execute in lock-step

circuit, IV-99
EEPROM pulse generator, 5V-

powered, 111-99
eight-channel mux/dernux system, II-

115
eight-digit microprocessor display,

I11-106
flip-flop inverter, spare, [11-103
high-speed data acquisition system,

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

1198
interval timer, programmable, II- 678
keyboard matrix interface, IV-240
line protectors, 3 uP I/0, IV-101
logic-level translators, IV-242
logic line monitor, 1II-108
long delay line, logic signals, III-107
memory/protector power supply

monitor, [V-425
memory saving power supply for, II-
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microprocessor selected pulse width
control, II-116
multiple inputs detector, I1[-102
one-of-eight channel transmission
system, III-100
oscilloscope digital-levels, IV-108
power supply watchdog, [1-494
pulse width control, II-116
printer-error alarm, IV-106
reset protection, IV-100
reset switch, child-proof, IV-107
RGB blue box, I11-99
RS-232 dataselector, automatic, 11I-
a7
RS-232C line-driven CMOS circuits,
TV-104
RS-232-to-CMOS line receiver, ITI-
102
RS-232C LED circuit, I11-103
short-circuit sensor, remote data
lines, IV-102
signal attenuator, analog, micropro-
cessor-controlled, I11-101
socket debugger, coprocessor, IIl-
104
speech synthesizer, 1I-732
stalled-output detector, IV-109
switch debouncer, TV-105
switch debouncer, auto-repeat, IV-
106
triac array driver, 1410
uninterruptible power supsply, 11-462
Vpp generator for EFROMs, 11-114
XOR gate, IV-107
XOR gate up/down counter, [11-105
Z-80 bus monitor/debugger, IV-103
Z80 clock, 11-121
contact switch, I-136
continuity testers, 1-533, 11-535, II-
345, [11-538-540, IV-287, IV-289,
IV-296
audible, adjustable, II-536
cable tester, I1-539
latching design, IV-295
PCB, 11-342, 11-535
contrast meters, [1-447
automatic, 1-472
control circuits (see also alarms; detec-
tors; indicaters; monitors; motor
- control circuits; sensors), [11-378-
390
ac servo amplifier, bridge-type, [1I-
387
boiler, I-638
brightness, low-loss, I-377
fan speed, 1I1-382
feedback speed, 1-447
floodlamp power, 1-373
fluid level, 1-387
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control circuits (cont.)

full-wave SCR, 1-375

heater, [-639

hi-fi tone, high-Z input, I-676

high-power, sensitive contacts for, I-
371

LED brightness, 1-250

light-level, }-380

light-level, 860 W limited-range low-
cost, [-376

fight-level, brightness, low-ioss, I-
377

liquid level, I-388

model train and/or car, I-453, 1455

motor controllers (see motor control
circuits)

on/off, -665

phase control, hysteresis-free, }1-373

power tool torque, 1-458

sensitive contact, high power, 1-371

servo system, I11-384

single-setpoint temperature, [-641

speed control {(see speed controflers)

switching, I11-383

temperature, [-641-643

temperature-sensitive heater, I-640

three-phase power-factor, II-388

tone control {see tone controls)

voltage-control, pulse generator and,
III-524

water-level sensing, [-389

windshield wiper, [-105

conversion and converters, 1-503, 1I-

123-132, III-109-122, IV-110-120

3-5 V regulated output, II-739

4-18 MHz, IlI-114

4-to-20-mA current loop, IV-111

5V-to-isolated 5V at 20MA, 1474

5V/0.5A buck, 1-494

9-to-5 V converter, IV-119

12 V- t0 9-, 7.5-, or 6-V, I-508

12-to-16 V, I11-747

+ 50V feed forward switch mode, I-
495

+50 V push-pull switched mode, I-
494

100 MHz, 11-130

100 V/10.25 A switch mode, 1-501

ac-to-de, I-165

ac-to-dc, high-impedance precision
rectifier, I-164

analog-to-digital {(see analog-to-digital
conversion)

ATV rf receiver/converter, IV-420
MHz, low-noise, 1V-496, IV-497

BCD-to-analog, 1160

BCD-to-parallel, multiplexed, 1-169

buck/boost, 11I-113

calculator-to-stopwatch, -153
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capacitance-to-pulse width, II-126

current-to-frequency, IV-113

current-to-frequency, wide-range, I-
164

current-to-voltage, [-162, 1-165

current-to-voltage, grounded bias and
sensor, [I-126

current-to-voltage, photodiode, II-
28

de-de, 3-25 V, [II-744, IV-118

de-to-de, +3-to-+5 V battery, IV-
119

de-to-de, 1-to-5 'V, IV-119

de-to-de, bipolar, no inductor, II-132

de-to-de, fixed 3- to 15-V supplies,
1V-460

de-to-de, isolated +15V., HI-115

de-te-de, push-pull, 400 V, 60 W, I-
210

de-to-de, regulating, 1-210, 1-211, 11-
125, II-121

de-to-de, step up-step down, III-118

digital-to-analog (see digital-to-analog
conversion)

fixed power supply, II-470

flyback, I-211

flyback, self escillating, 1-170, 1I-128

flyback, voltage, high-efficiency, III-
744

frequency, 1-159

frequency-to-voltage (see frequency-
to-voltage conversion)

high-to-low impedance, 141

intermittent converter, power-saving
design, IV-112

light intensity-to-frequency, 1-167

logarithmic, fast-action, I-169

low-frequency, IH-111

ohms-to-volts, I-168

oscilloscope, 1-471

period-to-voltage, IV-115

mco-ampere, 70 voltage with gain, I-
170

PIN photodiode-to-frequency, III-120

polanity, I-166

positive-to-negative, 111-112, I1I-113

peak-to-peak, ac-dc, precision, 1I-127

pulse height-to-width, III-119

pulse train-to-simuseid, II1-122

pulse width-to-woltage, ITI-117

radio beacon converter, TV-495

rectangular-to-triangular waveform,
Iv-116-117

regulated 15-Yout 6-V driven, III-745

resistance-to-voltage, [-161-162

RGB-composite video signals, I1I-714

RMS-to-de, 11-129, 1-167

RMS-to-de, 50-MHz thermal, I11-117

RGB-to-NTSC, IV-611

sawtooth wave converter, IV-114

shortwave, {II-114

simple LF, 1-546

sine-to-square wave, 1-170, IV-120

square-to-sine wave, III-118

square-to-triangle wave, TTL, I1I-125

temperature-to-frequency, [-168

temperature-to-time, I11-632-633

triangle-to-sine wave, II-127

TTL-te-MOS logic, 11-125, [-270

two-wire to four-wire audio, I1-14

unipolar-to-dual voltage supply, [H-
743

video, a/d and d/a, IV-610-611

video, RGB-to-NTSC, IV-611

VLF, 1-547

VLF, tf converter, IV-497

voltage ratio-to-frequency, I1I-116

voltage, 111-742-748, I11-742

voltage, negative voltage, uP-con-
trolled, IV-117

voltage, offline, 1.5-W, III-746

voltage-to-current, 1-166, I1-124TII-
110, IV-118

voltage-to-current, power, I-163

voltage-to-current, zero IB error, III-
120

voltage-to-frequency (see voltage-to-
frequency conversion)

voltage-to-pulse duration, II-124

WWV-to-SW rf converter, IV-499

coprocessor socket debugger, [11-104
countdown timer, II-680
counters, 11-133-139, 111-123-130

analog circuit, II-137

attendance, [1-138

binary, II-135

divide-by-N, CMOS programmable,
1-257

divide-by-», 1+ GHz, IV-155

divide-by-odd-number, IV-153

frequency, I11-340, ITI-768, IV-300

frequency, 1.2 GHz, I11-129

frequency, 10-MHz, I1I-126

frequency, 100 MHz, periodic, I1-136

frequency, low-cost, [11-124

frequency, preamp, II-128

frequency, tachometer and, [-310

geiger, 1-536-537

microfarad counter, [V-275

odd-number divider and, I11-217

preamplifier, oscilloscope, [11-438

precision frequency, [-253

programmable, low-power wide-
range, 11-126

ring, 20 kHz, I1-135

ring, incandescent lamp, 1-301

ring, low cost, [.301

ring, low-power pulse circuit, IV-437



ring, SCR, 1II-195
ring, variable timing, II-134
time base , function generators, 1
Hz, IV-201
umversal, 10 MHz, 1-255, 11-139
universal, 40-MHz, 111-127
up/down, 8-digit, 11-134
up/down, extreme count freezer, III-
125
up/down, XOR gate, II[-105
couplers
linear, ac analog, [I-412
linear, analog, IT-413
linear, de, II-411
optical, CMOS design, 1[1-414
optical, TTL design, I11-416
photon, 11412
transmitter oscilloscope for CB
signals, 1-473
courtesy light delay/extender, 1-98, III-
42, II-50
CRO doubler, T-435
cross-fader, 11-312
_cross-hatch generator, color TV, III-
724
crossover networks, 11-35
5V, I-518
ac/dc lines, electronic, 1-515
active, I-172
active, asymmetrical third order
Butterworth, [-173
electronic circuit for, [1-36
crowbars, I-516
electric, 1II-510
electronic, 11-99
SCR, 11496
crystal oscillators {(see alse oscillators),
1-180, 1-183-185, 1195, 1-198, II-
140-151, III-131-140, 1v-121.128
1-to-20 MHz, TTL design, IV-127
1-to-4 MHz, CMOS design, IV-125
10 MHz, 1I-141
10-to-150 kHz, TV-125
10-to-80 MHz, TV-125
50-to-150 MHz, TV-126
96 MHz, [-179
150-t0-30,000 kHz, [V-126
330 MHz, IV-125
aperiodic, parallel-mode, 1-196
bridge, crystal-controlled, IV-127
Butler oscillator, 1-182
calibrator, 100 kHz, 1-185, 1V-124
ceramic, 10 MHz, varactor tuned, II-
141
clack, micropower design, [V-122
CMOS, 1-187, HI-134
CMOS, 1-to-4 MHz, 1V-125
Colpitts, II-147
Colpitts, 1-to-20 MHz, IV-123

Colpitts, frequency.checker, IV-301

Colpitts, two-frequency, IV-127

crystal-controlled oscillator as, 11-147

crystal-stabilized IC timer for subhar-
monic frequencies, [I-151

crystal tester, 1-178, 1-186, II-151

doubler and, [-184

easy start-up, I11-132

FET, 1 MHz, 1I-144 .

fundamental-frequency, 1I1-132

high-frequency, I-175, H-148

high-frequency signal generator as,
1I-150

IC-compatible, [1-145

LQ for SSB transmitter controlled by,
11-142

low-frequency, I-184, I1-146

low-frequency, 10 kHz to 150 kHz,
11-146

low-noise, 11-145

OF-1 HI oscillator, internationat, I-197

OF-1 LO oscillator, international, I-
189

overtone, 1-176, 1-180, 1-183, II-146

avertone, 100 MHz, Tv-124

marker generator, I11-138

mercury cell crystal-controlled oscil-
lator as, 11-149

overtone, 1-176, I-177, 1-180, 1-186,
111-146

Fierce, 11-144

Pierce, 1-MHz, 11I-134

Pierce, JFET, I-198

Pierce, low-frequency, III-133

quartz, two-gate, II1-136

reflection oscillator, crystal-con-
trolied, III-136

Schmitt trigger, 1-181

signal source controlled by, II-143

sine-wave oscillator, I-198

stable low frequency, I-198

standard, 1 MHz, [.197

temperature-compensated, 1-187, III-
137

temperature-compensated, 5V
driven, low-power, [I-142

third-overtone, I-186, IV-123

time base, economical design, IV-128

TTL design, 1-179

TTL design, 1-t0-20 MHz, TV-127

TTL-compatible, 1-197

transistorized, 1-188

tube-type, 1-192

VHF, 20-MHz, 1I-138

VHF, 50-MHz, lI}-140

VHF, 100-MHz, 1T1-139

voltage-controlled, I1I-135, IV-124

crystal switching, overtone oscillator

wnth, I-183

current anaiyzer, auto battery, I-104
current booster, I-30, I-35
current coilector head amplifier, II-11,
11-295
current loop, 4-t0-20-mA converter, IV-
111
current meters and momnitors, 1-203, II-
152-157, 111-338
ac current indicator, TV-290
current sensing in supply rails, 1I-153
electrometer amplifier with overload
protection, II-155
Hall-effect circuit, I11-255
Hall-sensor, [V-284
high-gain current sensor, [V-291
pico ammeter, 1I-154, 11-1567
pico ammeter, guarded input, II-156
range ammeter, six-decade, 11-153,
1I-156
current readout, f, [-22
current sensing, supply rails, II-153
current sink, 1-206
1 mA for fixed power supplies, IV- 402
voltage-controlled, IV-629
current sources, 1-205, 1-697
0-to-200-nA, 1V-327
bilateral, 111-469, 1-694-695
bipolar, inverting, 1-697
bipolar, noninverting, [-695
constant, 1.697, I11-472
fixed power supplies, bootstrapped
amp, 1V-406
fixed power supplies, differential-
input, fast-acting, I'V-405
low-current source, fixed power
supplies, IV-399
precision, 1-205
precision, 1mA to 1mA, 1-206
regulator, variable power sapply, 1I-
490
variable power supplies, voltage-
programmable, 1V-420
voltage-controlled, grounded source/
load, T11-468
current-ioop controlier, SCR design,
1V-387
current-shunt amplfiers, 11121
current-to-frequency converter, IV-113
wide range, I-164
current-to-voltage amplifier, high-
speed, I-35
current-to-voltage converter, I-162, I-
165
grounded bias and sensor in, {I-126
photodiode, 11-128
curve tracer
diodes, TV-274
FET, 1-397
CW radio communications
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CW radio communications (cont.)
filter, razor sharp, 11-219
keying circuits, IV-244
offset indicator, TV-213
SSB/CW product detector, TV-139
transceiver, 5 W, 80-meter, IV-602
transmitter, 1-W, I[[-678
transmitter, 40-M, II1-684
transmitter, 902-MHz, [11-686
transmitter, HF low-power, IV-601
transmitter, QRP, I[1-690

cyclic A/D converter, I1-30

D

darkroom equipment (see photography-
related circuits)
Darlington regulator, variable power
supplies, I'V-421
data-manipulation circuits, [V-129-133
acquisition circuits, CMOS system,
1I-117
acquisition circuits, four-channel, I-
421
acquisition circuits, high-speed
system, [I-118
analog-signal transmission isolator,
IV-133
data-acquisition systems, IV-131
link, IR type, I-341
prescaler, low-frequency, 1V-132
read-type circuit, 5 MHz, phase-
encoded, 11-365
receiver/message demuxer, three-
wire, IV-130
selector, R8-232, I11-97
separator, floppy disk, 1I-122
data transmission
receiver, carrier-current circuit
design, IV-93
transmitter, carrier-current circuit
design, TV-92
dc adapter/transceiver, hand-held, III-
461
dc generators, high-voltage, II1-481
dc restorer, video, I11-723
dc servo drive, bipolar control input, II-
385
de static switch, 11-367
de-to-de converters, IV-118
1-to-5V, TV-119
3-25V, 111-744
bipolar, no inductor, I1-132
dual cutput + 12-15 V, I11-746
fixed power supplies, 3-to-15 V, IV
400
isolated +15 V, II-115
push-pull, 400 V, 60 W, 1-210
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regulated, I-210, I-211, 11-125, 1II-
121
step up/step down, III-118
desto-dec SMPS variable power supply,
11-480
debouncer, 111-592, IV-105
auto-repeat, IV-106
flip-flop, IV-108

debugger, coprocessor sockets, I1I-104

decibel level detector, audio, with
meter driver, [11-154
decoders, [1-162, 111-141-145
10.8 MHz FSK, 1-214
24-percent bandwidth tone, 1-215
direction detector, ITI-144
dual-tone, 1-215
encoder and, I11-144
frequency division multiplex stereo,
11-169
PAL/NTSC, with RGB input, I1I-717
radio control receiver, [-574
SCA, 1-214,.11I-1686, I1I-170
second-audio program adapter, I1I-
142
sound-activated, I11-145
stereo TV, 11167
time division multiplex stereo, II-168
tone alert, I-213
tone dial, 1-631
tone dial sequence, 1-630
tone, 1-231, 111-143
tone, dual time constant, 11-166
tone, relay output, 1.213
video, NT5C-to-RGB, 1V-613
weather-alert detector/decoder, TV-
140
deglitcher circuit, computer circuits,
1vV-109
delay circuits/ delay units, I1I-146-148
adjustable, I11-148
door chimes, 1-218
headlights, 1-107, 11-59
leading-edge, IMI-147
long duration time, 1-217, 1-220
precision solid state, I-664
pulse, dual-edge trigger, 11I-147
time delay, eonstant-current charg-
ing, I1-668
time delay, simple design, 1-668, II-
220
windshield wiper delay, I-97, II-55
delay line, analog, echo and reverb
sffects, IV-21
delayed pulse generator, 11-509
delay relay, ultra-precise long time, II-
211
demodulators, 11-158-160, 111-149-150
5V FM, [-233

12V FM, 1-233

565 SCA, [II-150

AM, 1I-160

chroma, with RGB matrix, I1I-716

FM, II-161

FM, narrow-band, carrier detect, II-
159

linear variable differential transformer
driver, 1-403

LVDT circuit, I11-323-324, I11-323

IVDT driver, 11-337

stereo, II-159

telemetry, 1-229

demonstration comparator circuit, II-

109

demultiplexer, -394
descramblers, 11-162

gated pulse, [1-165
outhand, II-164
-sine wave, 1I-163

derived center-channel stereo system,

Iv-23

detect-and-hold circuit, peak, I-585
detection switch, adjustable light, I-362
detectors (see aise alarms; control

circuits; indicators; monitors;
sensors), I11-171-178, 111-151-162,
1V-134-145

air flow, 1-235, 11-240-242

air motion, -222, 111-364

air-pressure change, IV-144

amplifier, four quadrant photoconduc-
tive, 1-359

angle of rotation, II-253

bug, I1I-365

controller circuit, TV-142

decibel level, audio, with meter
driver, I1I-154

direction detector, thermally cper-
ated, IV-135

double-ended limit, I-230, I-233

duty-cycle, IV-144

edge, lI1.157, 1-226

electrostatic, 11-337

envelope detector, 111-155

envelope detector, AM signals, IV-
142

envelope detector, low-level diodes,
IV-141

flame, 111-313

flow, I11-202-203

flow, low-rate thermal, I1]-203

flid and moisture, 11-243, 11-248, III-
204-210, IV-184-191

frequency limit, II-177

frequency window, I1I-777

frequency, digital, III-158

frequency-boundary, 111156



gas, 11-278, 111-246-253

gas and smoke, [-332

gas and vapor, [[-279

ground-fault Hall detector, IV-208-
209

high-frequency peak, II-175

high-speed peak, [-232

IC product detector, IV-143

infrared, 1-289, III-276, IV-224

IR, long-range objects, II-273

level, 11-174

level, with hysteresis, 1-235

lie detector, IV-206

light detector, IV-369

light interruption, 1-364

light level, [1I-316

light level, level drop, HI-313

line-current, optically coupled, III-
414

liquid level, I-388, 1-390

low-level video, video IF amplifier, I-
687-689

low-line loading ring, 1-634

low-voltage, 1-224

magnet, permanent-magnet detector,
1v-281

magnetic transducer, 1-233

MC1330/MC1352 television IF
amplifier, -688

- metal, I1I-3560-352, IV-137

missing pulse, -232, I-159

moisture, [-442

motion, IV-341-346

motion, UHF, lI-516

multiple-input, computer circuit, II-
102

negative peak, 1-234

nuclear particle, I-537

null, I-148, 11-162

peak program, II1-771

peak, II-174, I1-175, IV-138, IV-143

peak, analog, with digital hold, IiI-
153

peak, digital, II[-160

peak, high-bandwidth, III-161

peak, low-drift, I11-156

positive peak, 1-225, 1-235

power loss, 11-175

product, 1-223, I-861

proximity, [-344, II-135, 11-136, IV-
341-346

pulse coincidence, H-178

“pulse sequence, 11-172

pulse-width, out-of-bounds, 11I-158

radar (see radar detector)

radiation (see radiation detector)

resistance ratio, 11-342

rf, 11-500, IV-139

1f detector probe, IV-433

Schmitt trigger, I1-153

smoke, [I-278, 111-246-253, IV-140

smoke, ionization chamber, 1-332-333

smoke, operated ionization type, I-
596

smoke, photoelectric, [-595

speech activity on phone lines, II-
617, 1I-615

SSB/CW product detectors, 1V-139

stalled computer-output detector, IV-
109

static detector, IV-276

telephone ring, I1-619, IV-564

telephone ring, optically interfaced,
1M1-611

threshold, precision, III-157

tone, 500-Hz, I11-154

toxic gas, [I-280

true rms, 1-228

TV sound IF/FM IF amplifier with
quadrature, 1-690

two-sheets in printer detector, IV-
136

ultra-low drift peak, I-227

undervoltage detector, IV-138

video, low-level video IF amplifier, I-
687-689

voltage level, I-8, 11-172

weather-alert decoder, IV-140

window, I-235, I1I-776-781, IV-658

zero crossing, 1-732, [-733, I1-173

zero crossing, with temperature
sensor, 1-733

instrumentation, I-347, 111-283
instrumentation, biomedical, I11-282
programmable gain, I11-507
two op amp bridge type, I1-83
differential analog switch, I-622
differential capacitance measurement
circuit, [I-665
differential hold, I-589, 1I-365
differential multiplexers
demultiplexer/, 1-425
wide band, 1-428
differential thermometer, I1-661, I1I-
638
differential voltage or current alarm, -
3
differentiators, 1-423
negative-edge, 1-419
positive-edge, 1420
digital-capacitance meter, II-94
digital-IC, tone probe for testing, II-504
digital-frequency meter, I11-344
digital-logic probe, [11-497
digital audio tape (DAT)
ditherizing circuit, [V-23
digital multimeter (DMM)
high-resistance-measuring, IV-291
digital oscillator, resistance controlled,
11426
digital transmission isolator, II-414
digital voltmeters {DVM)
3.5-digit, common anode display, I-
713
3.5-digit, full-scale, four-decade, HI-
761
3.75-digit, I-711
4.5-digit, III-760
4 5-digit, LCD display, I-717
auto-caiibrate circuit, I-714
automatic nulling, I-712 -
interface and termnperature sensot, II-
647
digital-to-analog converters, 1-241, II-
179-181, I11-163-169
0-to -5V output, resistor terminated,
1.239
3-digit, BCD, 1-239

peak, negative, 1-225

peak, op amp, IV-145

peak, positive, 1II-169

peak, wide-bandwidth, Iil-162
peak, wide-range, [11-152

deviation meter, 1V-303
dial pulse indicator, telephone, ITI-613
dialers, telephone
pulse-dialing telephone, II1-610
pulse/tone, single-chip, I1-603

8.bit, 1-240-241

8-bit, high-speed, 1-240

8-bit, output current to voltage, 1-243
8-bit to 12-bit, two, 1I-180

9-bit, CMOS, IMI-167

peak voltage, precision, 1-226 telephone-line powered repertory, 1- 10-bit, I-238
people-detector, infrared-activated, 633 10-hit, 4-quad, offset binary coding,
Iv-225 tone-dialing telephone, I[1I-607 multiplying, [-241

pH level, probe and, I1I-501
phase, TI1-440-442

phase, 10-bit accuracy, 1I-176
photodiode level, precision, I-365

dice, electronic, [-325, 11I-245, IV-207

differential amplifiers, 1-38, I1T-14 +10V full scale uripolar, [-244
high-impedance, 1-27, 1-354 12-bit, binary two's complement, IIi-
high-input high-impedance, II-19 166

+10V full scale bipolar, I-242
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digital-to-analeg converters (cont.)
12-bit, precision, [-242
12-bit, variable step size, [I-181
14-bit binary, 1-237
16-bit binary, 1-243
fast voltage output, I-238
high-speed voltage output, I-244
multiplying, I1I-168
output amplifier, four-channel, I11-165
video converter, IV-610-611
digitizer, tilt meter, I1I-644-646
dimmers (see lights/light-activated and
controlled circuits}
diode emitter driver, pulsed infrared,
1I-292
diode tester, 11-343, III-402
goino-go, 1401
zener diodes, 1-406
diode-matching circuit, IV-280
dip meters, 1-247, 11-182-183
basic grid, I-247
dual gate IGFET, 1-246
little dipper, 1I-183
varicap tuned FET, 1-246
diplexer/mixer, IV-335
direction detector, thermally operated,
IV-135
direction detector decoder, ITI-144
direction finders, IV-146-149
compass, digital design, IV-147
radio-signal direction finder, IV-148-
149
direction-of-rotation circuit, I11-335
directional-signals monitor, auto, 111-48
disce strobe light, II-610
discrete current booster, [1-30
discrete sequence oscillator, 111421
discriminators
multiple-aperture, window, I{1-781
pulse amplitude, 1I-356
pulse width, II-227
window, [II-776-781
display circuits, II-184-188, II-170-171
3/z digit DVM common anode, II-
713
60 dB dot mode, 11-252
audio, LED bar peak program meter,
11-254
bar-graph indicator, ac signals, 1I-187
brightness control, [II-316
comparator and, H-105
exclamation point, II-254
expanded scale meter, dot or bar, II-
186
LED bar graph driver, 1I-188
LED matrix, two-variable, I11-171
oscilloscope, eight-channel voltage,
111-435
dissclver, lamp, solid-state, I11-304
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distribution circuits, I1-35
distribution amplifiers
audio, [-39, I1-39
signal, -39
dividers, IV-150-156
1+ GHz divide-by-» counter, IV-155
7490-divided-by-n circuits, IV-154
binary chain, {-258
counter, divide-by-odd-number, IV-
153
divide-by-2-or-3 circuit, IV-154
divide-by-2 +1/2 circuit, IV-156
frequency, 1-258, I1-254, 111-213-218
frequency divider, clock input, IV-151
frequency, decade, 1-259
frequency, divide-by-11/2, II-216
frequency, low frequency, 11-253
frequency divider, programmable, IV-
152-153
mathematical, one trim, IT1-326
odd-number counter and, IT1-217
pulse, non-integer programmable, II-
511, I1I-226
Dolby noise reduction circuits, III-399
decode mode, I11-401
encode mode, [I1-400
door bells/chimes, 1-218, 1-443, IV-8
buzzer, two-door, IV-10
musical-tone, [V-522
rain alarm, [-443
single-chip design, IV-524
sliding tone, II-34
door-open alarm, 1I-284, I{I-46
Hall-effect circuit, I11-256
door opener, I11-366
dot-expanded scale meter, 11-186
double-sideband suppressed-carrier
modulator, [I-377
double-sideband suppressed-carrier rf,
11-366
doublers
0 to 1MHz, II-252
150 to 300 MHz, 1-314
audio-frequency doubler, IV-16-17
broadband frequency, I-313
CRO, oscilloscope, 111439
crystal oscillator, [-184
frequency, 1-313, 1I1-215
frequency, digital, 111-216
frequency, GASFET design, TV-324
frequency, single-chip, I11-218
low-frequency, 1-314
voltage, I11-459
voltage, triac-controlied, I11-468
downbeat-emphasized metronome, III-
353-354
drivers and drive circuits, 1-260, H-189.
183, MMI-172-175, IV-157-160
50 ohm, 1-262

bar-graph driver, transistorized, IV-
213

BIFET cable, I-264

bridge loads, audio circuits, I11-35

capacitive load, 1-263

coaxial cable, 1-266, I-560

coaxial cable, five-transistor pulse
boost, 11-181

coil, current-limiting, I11-173

CRT deflection yoke, I-265

demodulator, linear variable differen-
tial transformer, 1-403

fiber optic, 50-Mb/s, I11-178

flash slave, 1483

gloew plug, 11-52

high-impedance meter, 1-265

instrumentation meter, I1-296

lamp, 1-380

lamp, flip-flop independent, TV-160

lamp, low-frequency flasher/relay, I-
300

lamp, optically coupled, 1T1-413

lamp, short-circuit proof, I1-310

laser diode, high-speed, I-263

LED, bar graph, II-188

LED, emitter/follower, TV-159

line signals, 600-ohm balanced, II-
192

line, I-262

[ine, 50-ohm transmission, 11-192

line, full rail excursions in, II-190

line-synchronized, IIT-174

load, timing threshold, ITI-648

LVDT demodulator and, I11-337, III-
323-324

meter-driver rf amplifier, 1-MHz, 1II-
545

microprocessor triac array, [1-410

motor drivers (see motor control,
drivers)

multiplexer, high-speed line, I-264

neon lamp, 1-379

op amp power driver, IV-158-159

optoisolated, high-voltage, II-482

power driver, op amp, IV-158-159

pulsed infrared diode emitter, [1-292

relay, 1-264

relay, delay and controls closure
time, 11-530

relay, with strobe, I-266

RS-232C, low-power, I11-175

shift register, 1-418

solenoid, [-265, 1II-571-573

8SB, low distortion 1.6 to 30MH, II-
538

stepping motor, I11-376

totem-pole, with bootstrapping, II1-
175

-two-phase motor, I-456



VCO driver, op-amp design, IV-362
drop-voltage recovery for long-line
systems, TV-328
drum sound effect, I1-591
dual-tone decoding, II-620
dual-tracking regulator, III-462
duplex line ampiifier, I11-616
duty-cycle detector, IV-144
duty-cycle meter, IV-275
duty-cycle moniter, [II-329
duty-cycle multivibrator, 50-percent,
IT-584
duty-cycle oscillators
50-percent, IM1-426
variahle, fixed-frequency, I11-422
dwell meters
breaker point, I-102
digital, TI-45

E

eavesdropper, telephone, wireless, I1I-
620
echo effect, analog delay line, IV-21
edge detector, [-266, HI-157
EEPROM pulse generator, 5V-pow-
ered, III-99
EKG simulator, three-chip, I11-350
.elapsed-time timer, 1[-680
electric-fence charger, 11-202
electric-vehicle battery saver, III:67
electrolytic-capacitor reforming circuit,
V276
electrometer, IV-277
-electrometer amplifier, overload pro-
tected, 1I-155
electronic dice, IV-207
electronic locks, 11-194-197, 1V-161-
163
combination, [-583, 11-196
digital entry lock, IV-162
keyless design, TV-163
three-dial combination, I1-195
electronic music, [11-360
electronic roulette, 11-276, IV-205
electronic ship siren, II-576
electronic switch, push on/off, II-359
electronic theremin, II-655
electronic thermometer, [1-660
electronic wake-up call, [1-324
electrostatic detector, I1-337
emergency lantern/flasher, 1-308
emergency light, I-378, [V-250
emissions analyzer, automotive
exhaust, II-51
emulators, I1-198-200
capacitance multiplier, I1-200
JFET ac coupled integrator, II-200
resistor multiplier, I1-199
simulated inductor, 11-199

encoders
decoder and, HI-14
telephone handset tone dial, [-634,
1I-613
tone, [-67, 1-629
tone, two-wire, 11-364
engine tachometer, 1.94
enlarger timer, 11-446, 111.445
envelope detectors, 111-155
AM signals, IV-142
low-level diodes, IV-141
envelope generator/modulator, musical,
Iv-22
EPROM, Vpp generator for, [I-114
equalizers, [-671, IV-18
ten-band, graphic, active Alter in, II-
684
ten-band, octave, [II-658
equipment-on reminder, I-121
exhaust emissions analyzer, II-51
expanded-scale meters
analog, II-774
dot or bar, II-186
expander circuits {see compressor/
expander circuits)
extended-play circuit, tape-recorders,
111-600
extractor, square-wave pulse, I11-584

F

555 timer
astable, low duty cycle, 1I-267
beep transformer, III-566
integrator to multiply, I1-669
RC audio oscillator from, I1-567
square wave generator using, I1-595
fader, audio fader, TV-17
fail-safe semiconductor alarm, II-6
fans
frared heat-controlled fan, IV-226
speed controller, automatic, 111-382
Fahrenheit thermometer, 1-658
fault monitor, single-supply, I11-495
fax/telephone switch, remote-con-
trolled, IV-552-553
feedback oscillator, I-67
fence charger, 1I-201-203
battery-powered, 11-202
electric, 11-202
solid-state, I1-203
FET circuits
dual-trace scope switch, 11-432
input amplifier, II-7
probe, 1I1-501
voltmeter, III-765, [1I-770
fiber optics, II-204-207, I1I-176-181
driver, LED, 50-Mb/s, [1I-178
interface for, 11-207
link, 1-268, 1-269, 1-270, I1I-179

motor control, de, II-206
receiver, 10 MHz, [I-205
receiver, 50-Mb/s, 1I1-181
receiver, digital, [11-173
receiver, high-sensitivity, 30nw, I-
270
receiver, low-cost, 100-M baud rate,
11-180
receiver, low-sensitivity, 300mW, [-
271
receiver, very-high sensitivity, low
speed, 3nW, [-269
repeater, 1-270
speed contrel, II-206
transmitter, I11-177
field disturbance sensor/alarm, I1-507
field-strength meters, II-208-212, IlI-
182-183, IV-164-166
1.5-150 MHz, 1-275
adjustable sensitivity indicator, [-274
high-sensitivity, [1-211
LF or HF, 1I-212
microwave, low-cost, [-273
i sniffer, II-210
sensitive, 1-274, I1-183
signal-strength meter, IV-166
transmission indicator, 11-211
tuned, I-276
UHF fields, TV-165
untuned, 1-276
filter circuits, I1-213-224, II1-184-192,
IV-167-177
active {see active filters)
antialiasing/sync-compensation, TV-
173
audio, biquad, II-185
audio, tunable, IV-169
bandpass (see bandpass filters)
band-reject, active, 1401 -
biquad, [-292-293
biquad, audio, [II-185
biquad, RC active bandpass, 1-285
bridge filter, twin-T, programmabie,
I1-221
Butterworth, high-pass, fourth-order,
1-280
Chebyshev {see Chebyshev filters)
CW, razor-sharp, II-219
full wave rectifier and averaging, 1-
229
high-pass (see high-pass filters)
low-pass (se¢ low-pass filters)
networks of, 1-291
noise, dynamic, I1I-190
noisy signals, III-188
notch (see notch filters)
programmable, twin-T bridge, 11-221
rejection, 1-283
ripple suppressar, IV-175
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filter circuits (cont.)

rumble, 11-192, IV-175

rumble, LM387 in, 1-297

rumble filter, turntable, IV-170

rumble/scratch, III-660

Sallen-Key, 500 Hz bandpass, [-291

Sallen-key, low-pass, active, IV-177

Sallen-Key, low-pass, equal compo-
nent, [-292

Sallen-Key, low-pass, second order,
1-289

scratch, I11-189, IV-175

scratch, LM287 in, 1-297

speech, bandpass, 300 Hz 3kHz, I-
295

speech filter, second-order, 300-to-
3,400 Hz, IV-174

speech filter, two-section, 300-to-
3,000 Hz, IV-174

state-variable, 1I-215

state-variable, multiple outputs, HI-
190

state-variable, second-order, 1kHz,
Q/10, I-293

state-variabie, universal, 1-290

turbo, glitch free, MI-186

twin-T bridge filter, [1-221

Wien-bridge, 111-659

voltage-controlled, 111-187

voltage-controlled, 1,000:1 tuning,
Iv-176

fixed power supplies, 111-457-477, IV.

350-408

12-VDC battery-operated 120-VAC,
111-464

+24 'V, 1.5 A supply from +12 V
source, IV-401

15 V isolated to 2,500 V supply, IV-
407

audio amplifier supply, + 35 V ac,
TV-398

audio amplifier supply, +35V, 5 4,
mobile, IV-407

automotive battery supply, £15V
and 5 V, IV-391

auxiliary supply, IV-394

bias/reference applications, auxiliary
negative dc supply, IV-404

bilateral current source, I11-469

bridge rectifier, IV-398

charge pool, [11-469

charge pump, regulated, IV-396

constant-current source, safe, I[i-472

converter, [11-470

converter, 5V-to-isolated 5V at
20MA, 11474

converter, ac-to-dc, IV-395

converter, dc-to-de, 3-to-15 V, IV-
400
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current sink, 1 mA, IV-402

current source, bootstrapped amp,
IV-406

current source, differential-input,
fast-acting, 1V-405

dc adapter/transceiver, hand-held,
[11-461

dual-tracking regulator, III-462

GASFET power supply, [V-405

general-purpose, I0-465

nverter, 12 V input, 1V-385

isolated feedback, ITI-460

LCD display power supply, TV-392,
1V-403

linear regulator, low cost, low drop-
out, III-45%

low-current source, 1V-399

low-power inverter, [1{-466

negative rail, GET, with CMOS
gates, TV-408

negative supply from +12 V source,
1V-401

negative voltage from positive supply,
IV-397

output stabilizer, IV-393

portable-radio 3 V power supply, 1V-
397

positive and negative voltage power
supplies, IV-402

php regulator, zener increases volt-
age output, II1-484

programmable, 111-467

rectifier, bridge rectifier, TV-398

rectifier, low forward-drop, 11I-471

regulated 1 A, 12 V, IV-401

regulated + 15V 1-A, I1[-462

regulated — 15V 1-A, 11463

regulator, 15V slow turn-on, 1477

regulator, positive with PNP boost,
471

regulator, positive, with NPN/PNP
boost, I1-475

regulator, switching, 3-A, 11472

regulator, switching, high-current
inductorless, I{1-476

ripple suppressor, IV-396

RTTY machine current supply, TV-
400

stabilizer, CMOS diode network, V-
406

switching, [11-458

switching, 5- and +12 V, ac-pow-
ered, 1V-404

switching, 50-W off-line, II1-473

switching, positive and negative
voltage, 1V-403

switching regulator, 3 A, IV-408

three-rail, [II-466

uninterruptible +5V, I11-477

voltage doubler, II1-459
voltage doubler, triac-controlled, III-
468
voltage regulator, 10V, high stability,
111468
voltage regulator, 5-V low-dropout,
111-461
voltage regulator, ac, 111477
voltage regulator, negative, I1I-474
voltage-controlled current source/
grounded source/load, 111468
fixed-frequency generator, I11-231
flame ignitor, 111-362
flame monitor, 111-313
flash/flashbulb circuits (see photogra-
phy-related circuits)
flashers and blinkers (sez also photogra-
phy-related circuits), I-304, 11-225,
11-193-210, IV-178-183
1.5 V, minimum power, 1-308
1 kW flip-flep, I1-234
14 lamp, [-306
2 kW, photoelectric control in, Ii-232
3V, 1-306
ac, [-196
alternating, 1-307, 1I-227
astable multivibrator, I11-196
auto, [-299
automatic safety, 1-302
automotive turn signal, sequential, I-
109
bar display with alarm, I-252
barricade, 1-299
boat, 1-299
CMOsS, TMI-199
de, adjustable on/off timer, 1-305
dual LED CMOS, 1-302
electronic, T{-228
emergency lantern, 1-308
fast-action, [-306
flash light, 60-W, III-200
flicker light, IV-183
flip-flop, I-299
four-parallel LED, I-307
high efficiency parallel circuit, I-308
high-voltage, safe, I-307
high-power battery operated, [I-229
incandescent bulb, I1I-198, 1-306
LED, TV-181
LED, alternating, III-198, III-200
LED, control circuit, IV-183
LED, multivibrator design, IV-182
LED, PUT used in, [1-239
LED, ring-around, I11-194
LED flasher, sequential, reversible-
- direction, I'V-182
LED, three-year, I1I-194
LED, UJT used in, 11-231
low-current consumption, II-231



low-voltage, 1-305, 11-226

miniature-transistorized, 11-227

minimum-component, I11-201

neon, 1-303

neen, five-lamp, I1I-198

neon, two-state oscillator, [11-200

neon, tube, I-304

oscillator and, high drive, I1-235

oscillator and, low frequency, 11-234

photographic slave-flash trigger, SCR
design, TV-380, 1V-382

photographic time-delay flash trigger,
IV-380

relay driver, low-frequency lamp, I-
300

SCR design, 11-230, II1-197

SCR chaser, I1I-197

SCR relaxation, I1-230

SCR ring counter, I1I-195

sequential, 11-233, IV-181

sequential, ac, 1I-238

sequencer, pseudorandom simulated,
Iv-179

single-lamp, I11-196

strobe alarm, IV-180

telephone, 11-629, IV-558, IV-559,
IV-561

telephone-message flasher, 1V-556

transistorized, [11-200, 1-303

transistorized, table of, 11-236

variable, I-308

xenon light, IV-180

flashlight finder, I-300

flip-flops

astable, with starter, 1I-239

debouncer switch, TV-108

flasher circuit, I kW, use of, I1.234

inverter, [M1-103

SCR, 1I-367

wave-shaping circuits, S/R, IV-651

flood alarm, 1-390, II-206, IV-188

flow detectors, II-240-242, I11-202-203

air, I1-242

low-rate thermat, TIT-203

thermally based anemometer, 11-241

flowmeter, liquid, 11-248

fluid and moisture detectors, 1-388, I-
390, 1442, I-243-248, TM1-204-210,
TV-184-191

acid rain monitor, 11-245

checker, I11-209

control, 1-388, I1I-206

cryogenic fluid-level sensor, [-386

dual, II1-207

flood alarm, II1-206, IV-188

fluid-level control, 111-205

full-bathtub indicator, IV-187

full-cup detector for the blind, TV-189

indicator, IT-244

liquid flow meter, II-248
liquid-level checker, I11-209
liquid-level monitor, 111-210
liquid-level sensor, IV-186
liquid-level, dual, T11-207
moisture detector, IV-188
monitor, I11-210
plant water, I1-245, 11-248
pump controller, single-chip, H-247
rain alarm, IV-189
rain warning bleeper, 11-244
sensor and control, I1-246
soil moisture, I11-208
temperature monitor, [1-643, I11I-206
water-leak alarm, IV-190
water-level, III-206, [V-186, TV-191
water-level, indicator, 11-244
water-level, sensing and control, II-
246, TV-190
windshield-washer level, 1-107
fluid-level controller, 1-387, I11-205
fluorescent display, vacuum, I1-185
fluorescent lamps
high-voltage power supplies, cold-
cathode design, IV-411
inverter, 8-W, I11-306
flyback converters, I-211
_self oscillating, I-170, I1-128, 111-748
voltage, high-efficiency, I11-744
fiyback regulator, off-line, 11-481
FM transmissions
5V, 1-233
12V, 1-233
clock radio, AM/FM, 1-543
demodulators, 1-544, [I-161
IF amplifier with quadrature detector,
TV sound IF, 1-690
generators, low-frequency, [l-228
radio, 1-545
receivers, carrier-current circuit, III-
80
receivers, MPX/SCA receiver, III-
530
receivers, narrow-band, I11-532
receivers optical receiver/transmitter,
50 kHz, 1-361
receivers, zero center indicator, I-
338
snooper, [11-680
speakers, remote, carrier-current
system, I-140
squelch circuit for AM, 1-547
stereo demodulation system,1-544
transmitters, I-681
transmitters, infrared, voice-modu-
lated pulse, TV-228
transmitters, multiplex, ITI-688
transmitters, one-transistor, I[I-687
transmitters, optical, 50 kHz center

frequency, 11417
transmitters, optical receiver/trans-
mitter, 50 kHz, I-361
transmitters, optical (PRM), I-367
transmitters, voice, II[-678
tuner, 1-231, MI-529
wireless microphone, I11-682, IMI-
685, 111-691
FM/AM clock radio, 1-543
fog-light controller, automotive, IV-59
foldback current, HV regulator limiting,
11478
followers, 111-211-212
inverting, high-frequency, 111-212
neninverting, high-frequency, I1I-212
source, photodiode, MI-419
unity gain, 1-27
voltage, I1[-212
forward-current booster, II-17
free-running multivibrators
100 kHz, 1-465
programmable-frequency, IIT-235
free-running oscillators, [-531
square wave, [-615
freezer, voitage, I1I-763
freezer-meltdown alarm, 1-13
frequency comparators, I1-109
LED, 1I-110
frequency control, telephone, 11-623
frequency converter, 1-159
frequency counters, I11-340, III-768,
V-300
1.2 GHz, 111-129
10-MHz, TII-126
100 MHz, period and, 11-136
low-cast, Hi-124
preamp, I11-128
precision, [-253
tachometer and, [-310
frequency detectors, I1-177, I1-158
boundary detector, Hi-156
comparator, IT1-88
frequency dividers, }-258, 11-251, II-
254

clock input, [V-151
decade, I-259
low, 11-253
programmable, TV-152-153
staircase generator and, 1-730
frequency-division multiplex stereo
decoder, I1-169
frequency doublers, 1-313
broadband, 1-313
GASFET design, IV-324
frequency generators, fixed-frequency,
I1-231
frequency indicators, beat, 1-336
frequency inverters, variable frequency,
complementary output, I1[-297
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frequency meters, 11-249-250, TV-282
audio, [-811
linear, 1-310
low cost, II-250
power, [1-250
power-line, [-311
frequency multipliers/dividers, II-251,
11-213-218
counter, odd-number, 111-217
divide-by-11/2, II-216
doubler, I1-215
doubler, digital, IT1I-216
doubler, to 1MHz, 11-252
doubler, single-chip, I11-218
nonselective tripler, II-252
‘puise-width, IT1-214
frequency-boundary detector, I1I-156
frequency-detecting comparator, I11-88
frequency oscillator, tunable, 11-425
frequency-ratio monitoring circuit, IV-
202
frequency-shift key (FSK) communica-
tions
data receiver, I11-533
decoder, 10.8 MHz, 1-214
generator, low-cost design, I11-227
keying circuits, [V-245
frequency synthesizer, programmable
voltage controlled, 11-265
frequency-to-voltage converter, [-318,
11-255-257, 111-219-220
de, 10kHz, 1-316
digital meter, 1-317
optocoupler input, IV-193
sample-and-hold circuit, IV-194
single-supply design, IV-195
zener regulated, 1-317
fuel gauge, automotive, IV-46
full-wave rectifiers, IV-328, IV-650
absoclute value, II-528
precision, 1-234, [H-537
function generators (see afso burst
generators; sound generators;
waveform generators}, 1-729, II-
271, 1-221-242, [11.258-274, IV-
196-202
555 astable, low duty cycle, 11-267
astable multivibrator, [I-269, II1-233,
II-238°
astable multivibrator, op amp, [1-224
astable multivibrator, programmable-
frequency, 111-237
audio function generator, IV-197
clock generator, 1-193
clock generator/oscillator, [-615
complementary signals, XOR gate,
I11-226
DAC controlled, I-722
emitter-coupled RC oscillator, 11-266
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fixed-frequency, [1I-231

FM, low-frequency, 111-228

free-running multivibrator, program-
mable-frequency, 1I-235

frequency-ratio monitormg circuit,
Iv-202

frequency synthesizer, programmable
voltage controlled, 11-265

FSK, low-cost, [I1-227

harmomnics, 111-228

linear ramp, 1I-270

linear triangle/square wave VCO, II-
263

monostable operation, [II-235

monostable multivibrator, HI-230

monostable multivibrator, linear-
ramp, 111237

monostable multivibrator, positive-
triggered, 111-229

monostable multivibrator, video
amplifier and comparator, 1I-268

multiplying pulse width circuit, 11-264

multivibrator, low-frequency, III-237

multivibrator, single-supply, [1I-232

nonlinear potentiometer outputs, IV-
198

one-shot, precision, III-222

one-shot, retriggerable, I11-238

oscillater/amplifier, wide frequency
range, I1-262

potentiometer-position V/F con-
verter, [V-200

precise wave, II-274

programmed, [-724

pulse divider, noninteger, program-
mable, I1I-226

pulse train, IV-202

pulse, 2-ohm, 111-231

quad op amp, four simultaneous
synchronized waveform, II-259

ramp, -variable reset level, I1-267

sawtooth and pulse, ITI-241

signal, two-function, 1I1-234

sine/cosine (0.1-10 kHz), 11-260

single supply, 1I-273

sine-wave/square-wave osciltator,
tunable, HI-232

single-control, 111-238

timebase, 1 Hz, for readout.and
counter applications, IV-201

time-delay generator, I-217-218

triangle-square wave, programmable,
11-225

triangle-wave, II1-234

triangle-wave timer, linear, T1-222

triangle-wave/square-wave, [1[-239

triangle-wave/square-wave, precision,
111-242

triangle-wave/square-wave, wide-

range, [11-242
tunable, wide-range, I1[-241
UJT monostable circuit insensitive to
changing bias voltage, 11-268
variable duty cycle timer output, III-
240
voltage controiled high-speed one
shot, I1-266
waveform, I1-269, 11-272
waveform, four-output, II1-223
white noise generator, IV-201
funk box, IT-593
furnace exhaust gas/smoke detectos,
temp moritor/low supply detection,
I11-248
fuzz box, III-575
fuzz sound effect, 11-590

G

GaAsFET amplifier, power, with single
supply, 11-10
gain block, video, III-712
gain control, automatic, audio, II-17
gain-controlled stereo amplifier, 11-9,
HI-34
game feeder controller, I1-360
game roller, [-326
games, [[-275-277, I11-243-245, IV-
203-207
coin flipper, II-244
electronic dice, [1I-245, IV-207
electronic roulette, II-276, IV-205
lie detector, I1-277, IV-206
reaction timer, TV-204
run-down clock/sound generator, IV-
205
Wheel-of-Fortune, IV-206
who's first, [1[-244
garage stop light, 1I-53
gas analyzer, [I-281
gas/smoke detectors (see alse smoke
alarms and detectors}, [1-278-279,
111-246-253, II1-246
analyzer and, II-281
furnace exhaust, temp monitor/low-
supply detection, I1I-248
methane concentration, linearized
output, [I-250
toxic, I1-280
SCR, IH-251
smoke/gas/vapor detector, [11-250
GASFET fixed power supplies, IV-405
gated oscillator, last-cycle completing,
m-427
gated-pulse descrambler, 1I-165
gates
programmable, -394
XOR gate, IV-107



geiger counters, 1-536-537
high-voltage supply, H-489
pocket-sized, H-514
gel cell charger, I1-66
generators, electric-power
corona-wind generator, IV-633
high-voltage generator, IV-413
high-voltage generator, battery-
powered, [1[-482

high-voltage generator, capacitor-
discharge, I1I-485

high-voltage generator, dc voltage,
11481

high-voltage generator, negative-ions,
IV-634

high-voltage generator, ultra-high
voltages, 1[-488

glitch-detector, comparator, II-107

glow plug driver, 11-52

graphic equalizer, ten-band, active filter

m, 11-684

grid-dip meter, bandswitched, TV-298

ground tester, II-345

ground-fault Hall detector, IV-208-20%

ground-noise probe, battery-powered,

[1-500

guitars

compressor, sound-effect circuit, IV-
519

matching audio signal amplifiers, IV-
38

treble boost for, I1-683

tuner, I1-362

gun, laser, visible red and continuous,

111-310

H

half-duplex information transmissicn
link, 1I1-679
half-flash analog-to-digital converters,
111-26
half-wave ac phase controlled circuit, I-
377
half-wave rectifiers, 1-230, I11-528, IV-
325
fast, [-228
Hall-effect circuits, 11-282-284, III-254-
258
angle of rotation detector, 11-283
compass, [II-258
current monitor, 111-255, IV-284
door open alarm, 11-284
ground-fault detector, 1V-208-209
security door-gjar alarm, III-256
switches using, [I[-257, IV-539
halogen lamps, dimmer for, ITI-300
handitalldes, I-19
two-meter preamplifier for, I-19

hands-free telephone, I-605
hands-off ntercom, HI-291
handset encoder, telephone, ITI-613
harmonic generators, -24, I11-228, IV-
649
Hartley oscillator, I-571
HC-based oscillators, I11-423
HCU/HTC-based oscillator, I11-426
headlight alarm, III-52
headlight delay unit, I.207, I1[-49
headlight dimmer, I1-63
headphones, amplifier for, [1-43
heart rate monitor, 1I-348, 11-349
heat sniffer, electronic, III-627
heater, induction, ultrasonic, 120-KHz
500-W, III-704
heater controls, [-639
element controller, I1-642
protector circvit, servo-sensed, III-
624
temperature sensitive, 1-640
hee-h=w siren, II-578, 1II-565
hi-fi circuits
compander, 11-12
compressor, pre-emphasis and, 1I1-93
expander, I1-13
expander, de-emphasis, [1I-95
tone control circuit, high Z input, [-
676
high-frequency amplifiers, IT1-259-265
29-MHz, 111-262
3-30 MHz, 80-W, 12.5-13.6 V, III-
261
amateur radio, linear, 2-30 MHz 140-
W, M1-260
noninverting, 28-dB, 111-263
RF, broadcast band, MI-264
UHF, wideband with high-perfor-
mance FETs, ITI-264
wideband, hybrid, 500 kHz-1GHz,
111-265
wideband, miniature, HI-265
high-frequency oscillator, I11-426
crystal, I-175, 11148
high-frequency peak detector, 11-175
high-frequency signal generator, I[-150
high-input-high-impedance amplifiers,
1I-19, 1144
high-pass filters, -296
active, I-206
active, second-order, [-297
Butterworth, fourth-order, I-280
Chehyshev, fourth-order, ITI-191
fourth-order, 100-Hz, IV-174
second-order, 100-Hz, IV:-175
sixth-order elliptical, I11-191
wideband two-pole, [I-215
high-voltage power supplies (s¢e also
generators, electrical power), I1-

487-490, 111486, 1V-409-413
10,000 V dc supply, IV-633
arc-jet power supply, starting circuit,
111-479
battery-powered generator, 111-482
bucking regulator, I11-481
dc generator, 11481
fluorescent-lamp supply, cold-cathode
design, TV-411
geiger counter supply, 11-489
generators (see generators, electrical
power)
inverter, iI1-484
inverter, 40 W, 120 V ac, [V-410-411
negative-ion generator, IV-634
optoisolated driver, IT1-482
preregulated, 1T-480
pulse supply, TV-412
regulator, II1-485
regulator, foldback-current limiting,
11478
solid-state, remote adjustable, I1I-486
strobe power supply, IV-413
tube amplifier, high-volt isolation, TV-
426
ultra high-voltage generator, 11-488
hohby circuits (see model and hobby
circuits)
hold button, telephone, 612, 11-628
home security systems, IV-87
lights-on warning, IV-250
monitor, [-6
horn, auto, electronic,.I11-50
hot-wire anemometer, IT1-342
hour/time delay sampling circuit, 1I-668
Howland current pump, 1I-648
humidity sensor, J1-285-287, 111-266-
267
BV regulator, foldback current limiting,
11478
hybrid power amplifier, [I1-4565

IC product detectors, IV-143

IC timer, crystal-stabilized, subhar-
meonic frequencies for, 1I-151

ice alarm, automotive, 1I-57

ice formation alarm, II-58

ice warning and lights reminder, I-106

~ ICOM IC-2A battery charger, II-65

IF amplifiers, [-690, TV-459
AGC system, TV-458
AGC system, CA3028-amplifiers, IV-
458
preamp, IV-460
preamp, 30-MHz, TV-460
receiver, [V-459
two-stage, 60 MHz, I-563
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ignition circuit, electronic, automotive,
Iv-65

ignition cut-off circuit, automotive, IV-
53

ignition substitute, autornotive, I1[-41

ignition system, capacitor discharger, I-

103
ignition timing light, I[-60
ignitor, TI1-362
illumination stabilizer, machine vision,
11-306
image canceller,.JI[-358
immobilizer, I1-50
impedance converter, high to low, I-41
ircandescent light flasher, 111-198
indicators (see alse alarms; control
circuits; detectors; monitors;
sensors), [{I-268-270, IV-210-218
ac-current indicator, IV-290
ac-power indicator, LED display, IV-
214
ac/de indicator, TV-214
alarm and, 1-337
automotive-temperature indicator,
PTC thermistor, II-56
balanee indicator, IV-215

bar-graph driver, transistorized, IV-213

battery charge/discharge, I-122

battery condition, 1-121

battery level, 1-124

battery threshold, 1-124

battery voltage, sclid-state, I-120

beat frequency, 1-336

CW offset indicator, IV-213

dial pulse, III-613

field-strength (see field-strength
meters)

in-use indicator, telephone, I11-629

infrared detector, low-noise, 11-289

lamp driver, optically coupled, II1-413

level, three-step, 1-336

low-battery, [-124

low-voltage, [1I-769

mains-failure indicator, IV-216

On indicator, [V-217

on-the-air, IT1-270

overspeed, I-108

overvoltage/undervoliage, I-150

peak level, 1-402

phase sequence, I-476

receiver-signal alarm, II-270

rf output, IV-299

rf-actuated refay, I11-270

simulated, 1417

sound sensor, TV-218

stereo-reception, 111-269

SWR warning, 1-22

telephone, in-use indicator, 11-629,
IV-560, IV-563
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telephone, off-hook, 1-633

temperature indicator, IV-570

transmitter-output indicator, [V-218

undervoltage, battery operated
equipment, I-123

visual modulation, 1-430

visual level, IT1-269

voltage, II1-758-772

voltage, visible, [-338, III-772

voltage-level, [-718, 1iI-759

voltage-level, five step, [-337

voltage-level, ten-step, 1-335

volume indicator, audio amplifier, IV-
212

VU meter, LED display, IV-211

zero center, FM receivers, 1-338

in-use indicator, telephone, 11-629
induction heater, ultrasonic, 120-KHz

500-W, ITI-704

inductors

active, 1-417
simulated, 11-199

infrared circuits, 11-288-292, 111-271-

277, Iv-219-228
data link, I-341
detector, I11-276, TV-224
detector, low-noise, 1I-289
emitter drive, pulsed, I1-202
fan controller, IV-226
laser rifle, invisible pulsed, I1-291
loudspeaker link, remote, [-343
low-noise detector for, 11-289
object detector, long-range, I11-273
people-detector, IV-225
proximity switch, infrared-activated,
IV-345
receivers, [-342, 11-292, IT1-274, IV-
220-221
receivers, remote-control, I-342
remote controller, IV-224
remote-control tester, [V-228
remote-extender, IV-227
transmitter, 1-343, 11-289, I1-290, III-
274, 11I-276, I1-277, IV-226-227
transmitter, digital, I11-275
transmitter, remote-control, [-342
transmitter, voice-modulated pulse
FM, IV-228
wireless speaker system, ITI-272

injectors

three-in-one set: logic probe, signal
tracer, injector, [V-429

injector-tracers, I-522

single, I1-500
signal, 1-521

-input selectors, audio, low distortion,

11-38

input/output buffer, analog multiplex-

ers, [II-11

instrumentation amplifiers, I-346, I-
348, [-349, 1-352, 11-293-295, 1II-
278-284, IV-229-234

+100 V common mode range, I1I-
294

current collector head amplifier, II-
295

differential, I-347, I-354, I11-283

differential, biomedical, I1[.282

differential, high-gain, [-353

differential, input, I-354

differential, variable gain, [-349

extended common-mode design, TV-
234

high-impedance low drift, I-355

high-speed, [-354

low-driftJow-noise dc amplifier, IV-
232

low-signal level/high-impedance, I-
350

low-power, [11-284
meter driver, 11-296
preamp, oscillescope, [V-230-231
re-amp, thermocouple, I11-283
precision FET input, I-355
saturated standard cell amplifier, II-
296
strain gauge, ITI-280
triple op amp, 1-347
uitra-precision, III-279
variable gain, differential input, 1-349
very high-impedance, I-354
wideband, [I-281
instrumentation meter driver, Ii-296
integrators, [1-297-300, IT1-285-286
active, inverting buffer, 11-299
JFET ac coupled, I1-200
gamma ray pulse, I-536
long time, 1-300
low drift, [-423
noninverting, improved, 11-298
photocurrent, [1-326
programmable reset level, I1I-286
ramp generator, initial condition
reset, II1-327
resettable, I11-286
intercoms, I-415, 11-301-303, I1I-287-
292
bidirectional, I1[-260
carrier current, I-146
“hands-off, I1I-291
party-line, II-303
pocket pager, I11-288
telephone-intercoms, IV-557
two-way, 111-292
two-wire design, [V-235-237
interfaces (see also computer circuits),
1V-238-242
680x, 650x, 8080 families, [11-98



cassette-to-telephone, III-618
CPU interface, one-shot design, IV-
239
DVM, temperature sensor and, II-
647
FET driver, low-level power FET, IV-
241
fiber optic, II-207
keyboard matrix interface, IV-24¢
logic-level translators, IV-242
optical sensor-to-TTL, I1-314
process control, precision, I-30
tape recorder, I1-614
interrupter, ground fault, I-580
interval timer, low-power, microproces-
sor programmable, I[-678
inverters, I{l-293-298
de-to-defac, 1-208
fast, 1-422
fixed power supplies, 12 V input, IV-
395
flip-flop, MI-103
fluorescent lamp, 8-W, II-306
high-voltage, TII-484
high-voltage power supplies, 40 W,
120 V ac, IV-410-411
low-power, fixed power supplies, ITI-
466
on/off switch, III-594
picture, video circuits, 11I-722
power, 111-298
power, 12 VDC-to-117 VAC at 60 Hz,
111-294
power, medium, I11-296
power, MOSFET, II1-295
rectifier/inverter, programmable op-
amp design, IV-364
ultrasonic, arc welding, 20 KHz, III-
700
variable frequency, complementary
output, I1I-297
voltage, precision, II1-298
inverting amplifiers, [-41-42, I11-14
balancing circuit in, 1-33
low power, digitally selectable gain,
1I-333
power amplifier, I-79
programmable-gain, I1I1-505
unity gain amplifier, I-80
wideband unity gain, I-35
inverting buffers, active integrator
using, [1-299
inverting comparators, hysteresis in, I-
154
inverting followers, high-frequency, III-
212
-isolated feedback power supply, I11-460
isolation amplifiers
capacitive load, I-34

level shifter, 1-348
medical telemetry, [-352
rf, II-547
isolation and zero voltage switching
logic, 11-415
isolators
analog data-signal transmission, IV-
133
digital transmission, I1-414
stimulus, 111-351

J

JFET ac coupled integrator, 111-200

K

Kelvin thermometer, I-655
zero adjust, II1-661

keying circuits, IV-243-245
automatic operation, II-15
automatic TTL morse code, 1-25
CW keyer, 1V-244
electronic, I-20
frequency-shift keyer, 1V-245
negative key line keyer, [V-244

L

lamp-control circuits (see lights/light-
activated and controlled circuits)
laser circuits (see also lights/light-
activated and controlled circuits;
optical circuits), 11-313-317, III-
309-311
diode sensor, [V-321
discharge current stabilizer, 11-316
gun, visible red, III-310
light detector, I11-314
power supply, IV-636
pulsers, laser diode, II1-311, 1416
receiver, IV-368
rifle, invisible IR pulsed, I1I-291
latches
12-V, solenoid driver, I1I-572
comparator and, 1[I-88
latching relays, dc, optically coupled,
m-417
latching switches
double touchbutton, I-138
SCR-replacing, I11-593
LCD display, fixed power supply, IV-
392, IV-403
lead-acid batteries
hattery chargers, III-55
life-extender and charger, IV-72
low-battery detector, III-56
leading-edge delay circuit, 111-147
LED circuits
ac-power indicator, IV-214

alternating flasher, I11-198, III-200
bar graph driver, 1I-188
driver, emitter/follower, IV-159
flasher, IV-181
fiasher, control circuit, IV-183
flasher, multivibrator design, IV-182
flasher, PUT, 11-239
flasher, sequential, reversible-direc-
tion, IV-182
flasher, UJT, I1-231
frequency comparator, 11-110
ratrix display, two-variable, HI-171
-millivoltmeter readout, IV-294
miltiplexed common-cathode display
ADC, 111-764
panel meter, 111-347
peakmeter, [H-333
ring-around flasher, I11-194
RS-232C, computer cireuit, III-103
three-vear flasher, I1I-194
voltmeter, IV-286
VU meter, IV-211
level, electronic, II-666, IV-329
level controllers/indicators/monitors, II-
174
alarm, water, 1-389
audio, automatic, I1-20
cryogenic fluid, 1-386
fluid, [-387
hysteresis in, [-235
liquid, I-388, I-389, 1-390
meter, LED bar/dot, [-251
peak, 1-402
sound, 1-403
three-step, [-336
visual, [TI-269
warning, audio output, low, I-391
warming, high-level, I-387
water, [-389 i
level shifter, negative-to-positive sup-
ply, 1-394
LF or HF field strength meter, 11-212
LF receiver, IV-451
lie detector, I1-277, IV-206
lights/light-activated and controlled
circuits (see also laser circuits;
optical circuits), 11-304-312, [1-318-
331, II1-312-319
860 W limited-range light control, I-
376
ambient-light cancellization circuit, II-
328
audio oscillator, light-sensitive, III-
315
battery-powered light, capacitance
operated, [-131
brightness control, lighted displays,
11I-316
carport light, automatic, I1[-308
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lights/light-activated and controlled

circuits (cont.)

chaser lights, sequential activation,
V251, 1v-252

Christmas light driver, IV-254

complementary, [-372

controller, IV-252

cross fader, 1[-312

detectors, detection switch, adjusta-
ble, [-362

dimmer, 1-369, 11-309, TV-247, V-
249

dimmer, 800 W, I1-309

dimmer, dc lamp, 1I-307

dimmer, four-quadrant, IV-248-249

dimmer, halogen lamps, ITI-300

dimmer, headlight, 1I-57, II-63

dimmer, low-cost, 1-373

dimmer, soft-start, 800-W, I-376, III-
304

dimmer, tandem, II-312

dimmer, triac, I-375, I1-310, III-302

dissolver, solid-state, III-304

drivers, 1-380

drivers, flip-flop independent design,
IV-160

drivers, indicator-lamps, optical
coupling, [[1-413

drivers, neon lamps, 1-379

drivers, short-circuit-proof, II-310

emergency light, 1-378, I-581, 1I-
320, 11-317, [1-415, IV-250

flame monitor, I11-313

fluorescent-lamp high-voltage power
supphes, cold-cathode design, IV-
411

indicator-lamp driver, optically coup-
led, 1I-413

interruption detector, 1-364

inverter, fluorescent, 8-W, I1-306

level controlier, I-380

level detector, [-367, II1-316

level detector, low-light level drop
detector, 111-313

life-extender for lightbulbs, I1[-302

light-bulb changer, ‘‘automatic’’
design, IV-253

lights-on warning, IV-58, IV-62, IV- 250

light-seeking robot, 11-325

logic circuit, 1-393

machine vision illumination stabilizer,
11-306

marker light, I1I-317

meters, light-meters, 1-382, [-383

modulator, I11-302

monostable photocell, self-adjust
trigger, 11-329

mooring light, automatic, II-323

night light, automatic, 1-360, ILI-306
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night light, telephone-controlled, III-
604

on/off relay, 1-366

on/foff reminder, automotive lights, I-
109

on/off refninder, with ice alarm, 1-106

one-shot timer, [1-317

phase-control, I1-303, II-305

photo alarm, [I-319

photocell, monostable, self-adjust
trigger, 11-329

photocurrent integrator, I1-326

photodiode sensor amplifier, [1-324

photoelectric controller, IV-369

photoelectric switches, I1-321, II-
326, I11-319

projector-lamp voltage regulator, II-
305

power outage light, line-operated, Iil-
415

pulse-generation intertuption, 1-357

relay, on/off, 1-366

remote-controller, I-370

robot, eyes, 11-327

robot, light-seeking robot, I1-325

sensor, ambient-light ignoring, I1I-
413

sensor, back-biased GaAs LED, II-
32

sensor, logarithmic, I-366

sensor, optical sensor-to-TTL inter-
face, lII-314

sequencer, pseudorandom, III-301

short-circuit proof lamp driver, II-310

signial conditioner, photodiode design,
11-330

sound-controlled lights, I-609

speed controller, TV-247

strobe, high-voltage power supplies,
IV-413

strobe, variable, I1I-589-590

sun tracker, 1{I-318

switch, 11-320, MI-314

switch, capacitance switch, [-132

switch, light-controlled, I1-320, 1II-314

switch, photoelectric, I1-321, 11-326,
11-319

switch, solar triggered, I11-318

switch, zero-point triac, 11-311

tarry light, 1-579

telephone in-use light, 11-625

three-way light control, IV-251

touch lamp, three-way, IV-247

triac switch, inductive load, IV-253

turn-off circuit, SCR capacitor

-design, IV-254

twilight-triggered circuit, 11-322

voltage regulator for projection lamp,
11-305

wake-up call ight, I1-324
warning lights, II-320, 11]-317
light-seeking robot, II-325
lights-on warning, autornotive, {I-55,
I1-42
limit alarm, high/iow, I-151
limit comparator, 1-156, ITI-1G6
double ended, 1-156, 11-105
Limit detectors
double ended, 1-230, [-233
micropower double ended, 1-155
limiters, [II-320-322, IV-255-257
audio, low distortion, I1-15
audio clipper/limiter, IV-355
dynamic noise reduction circuit, ITI-
321
“hold-current, solenoid driver, IT1-573
noise, [11-321, I11-395
one-zener design, TV-257
cutput, I11-322
power-consumption, [II-572
transmit-time lmiter/timer, IV-580
voltage limiter, adjustable, IV-256
line amplifier
duplex, telephone, 111-616
universal design, IV-39
line drivers
50-ohm transmission, [1-192
600-ohm balanced, I11-192
full rail excursions, II-190
high output 600-0hm, H-193
video amplifier, IT1I-710
line-dropout detector, I1-98
line-frequency square wave generator,
11-599
line receivers
digital data, ITI-534
low-cost, I11-532
line-sync, noise immune 60 Hz, II-367 -
line-current detector, optically coupled,
11414
line-current monitor, I-341
line-hum touch switch, 1[-664

“line-synchronized driver circuit, I11-174

line-voltage announcer, ac, 111-730
line-voltage monitor, II-511
linear amplifiers
2.30MHz, 140W PEP amateur radio,
1-555
100 W PEP 420-450 MHz push-pull,
1-554
160 W PEP broadband, 1-556
amateur radio, 2-30 MHz 140-W, HI-
260
CMOS inverter, 11-11
of amplifiers, 6-m, 100 W, IV-480-481
f amplifiers, 903 MHz, TV-484-485
rf amplifiers, ATV, 10-to-15 W, IV-
481



linear couplers
analog, 11413
analog ac, 1[-412
dc, 11411
linear IC siren, I1I-564
linear optocoupler, instrumentation, II-
417
linear ramp generator, [1-270
linear regulators
fixed power supply, low dropout low
cost, I11-459
radiation-hardened 1254, 11-468
link, fiber optic, III-179
liquid flowmeter, I1-248
liquid-level-detectors (see fluid and
moisture detectors)
lithium batteries
charger for, II-67
state of charge indicator for, II-78
little dipper dip meter, 11-183
locator, lo-parts treasure, 1-409
locks, electronic, 11-194-197, IV-161-
163
combination, I-583, 1I-196
digital entry lock, IV-162
keyless design, TV-163
three-dial combination, I1-195
locomotive whistle, II-58%
logarithmic amplifiers, 1-29, 1-35, 11-8
dc to video, 1-38
log-ratio amplifier, 1-42
logarithmic converter, fast, [-169
logarithmic light sensor, 1-366
logarithmic sweep VCO, 111-738
logic/logic circuits
audible pulses, I1-345
four-state, single LED indicator, 1I-
361
isolation and zero voltage switching,
1I-415
light-activated, 1-393
line monitor, 111-108
overvoltage protection, I-517
probes (see logic probes)
pulse generator for logic-trouble-
shooting, IV-436
pulser, I1I-520
signals, long delay line for, II-107
tester, audible, 111-343
tester, TTL, [-527
translators, logic-level translators,
TV-242
logic amplifiers, 11-332-335
low power binary, to 10n gain low
frequency, [1-333
low power inverting, digitally select-
able gain, [1-333
low power noninverting, digitally
selectable input and gain, 1I-334

precision, digitally programmable
input and gain, [I-335
programmable amplifier, 11-334
logic converter, TTL to MOS, 1-170
logic level shifter, negative-to-positive
supply, [-394
logic probes, 1-520, 1-525, 1-526, IV-
430-431, IV-434
CMOS, 1-523, 1-526, I11-499
digital, IT-497
four-way operation, IV-432
memory-tester, installed, 1-525
single-IC design, [V-433
three-in-one test set: probe, signal
tracer, injector, [V-429
long-duration timer, PUT, 1I-675
long-range object detector, I11-273
long-term electronic timer, I1-672
long-time integrator, II-300
long-time timer, [11-653
loop antenna, 3.5 MHz, [V-12-13
Ioop transmitter, remote sensors, II-
70
loop-thru video amplifier, IV-616
loudness amplifier, I[I-46
loudness control, balance amplifier
with, 11-395
loudspeaker coupling circuit, 1-78
low-current measurement system, II1-
345
low-distortion audio imiter, II-15
low-distortion input selector for audio
use, II-38
low-distortion low level amplitude
maodulator, 11-370
low-distortion sine wave oscillator, II-
561
low-frequency oscillators, 111-428
crystal, -184, 1I-146
oscillator/flasher, 11-234
Pierce oscillator, 111-133
TTL oscillator, 11-595
low-pass filters, I-287
active, digitally selected break fre-
quency, [1-216
Chebyshev, fifth-order, multi-feed-
back, 11-219
pole-active, 1-285
fast-response, fast settling, IV-168-
169
fast-settling, precision, 1I-220
precision, fast settling, 11-220
Sallen-Key, 10 kHz, [-279
Sallen-key, active, IV-177
Sallen-Key, equal component, 1-292
low-voltage alarm/indicator, 11-493, III-
769
low-voltage power disconnector, [I-97
LVIYT circuits, [-336-339, 11]-323-324

driver demodulator, 11-337
signal conditioner, [1-338

machine vision, illumination stabilizer
for, II-306
magnetic current low-power sensor, I1I-
341
magnetic phono preamplifier, 1-91
magnetic pickup phone preamplifier, I
89
magnetometer, I1-341
magnets, permanent-magnet detector,
IV-281
mains-failure indicator, IV-216
marker generator, I1I-138
marker light, TI[-317
mathematical circuits, III-325-327, IV-
258.263
adder, 111-327
adder, binary, fast-action, TV-260-261
divide/multiply, one trim, 1I-326
multiplier, precise commutating amp,
1V-262-263
slope integrator, programmable, IV-
259
subtractor, HI-327
measurement/test circuits (see also
detectors; indicators; meters), II-
340, [11-328-348, [V-264-311
3-in-1 test set, I[1-330
absolute-value circuit, 1V-274
acoustic-sound receiver, IV-311
acoustic-sound transmitter, IV-311
anemometer/, hot-wire, I1I-342
audible logic tester, III-343
automotive electrical tester, IV-45
B-field measurer, IV-272 -
barometer, IV-273
battery internal-resistance, IV-74
battery tester, IV-78
battery tester, ni-cad batteries, IV-79
breath alert alcohol tester, I11-359
broadband ac active rectifier, IV-271
cabie tester, II-539
capacitor tester, IV-265
capacitor-ESR measurer, IV-27%
continuity tester, 1-550, 1-551, II-
342, I11-345, II1-540, IV-287, IV-
289, IV-296
continuity tester, latching, IV-295
crystal tester, 1I-151
current indicator, ac current, IV-250
current monitor, Hall-sensor, IV-284
current monitor/alarm, I11-338
current sensor, high-gain, IV-291
deviation meter, IV-303
digital frequency meter, 111-344
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measurement/test circuits (cont.)

digital multimeter (DMM), high-
resistance measuring, IV-291

diode, 1-402, 1I-343

direction-of-rotation circuit, 111-335

diode-curve tracer, IV-274

diode-matching circuit, IV-280

duty-cycle measurer, IV-265

duty-cycle meter, IV-275

duty-cycle monitor, 1I-329

-E, T, and R measurement/test
circuits, [V-283-296

electrolytic-capacitor reforming
circuit, IV-276

electrometer, [V-277

electrostatic detector, IH-337

filter analyzer, audio filters, IV-309

frequency checker, crystal oscillator,
precision design, 1V-301

frequency counter, III-340, IV-300

frequency meter, IV-282

frequency shift keyer tone generator,
1-723

go/no-go, diode, 1-401

go/no-go, dual-limit, I-157

grid-dip meter, bandswitched, IV-298

ground, I-580, 1I-345

injectors, TV-429

high-frequency and of, IV-297-303

LC checker, II[-334

LED panel meter, [1I-347

line-current monitor, I11-341

logic probes (see logic probes)

logic-pulses, slow pulse test, 11-345

low-current measurement, I11-345

“low-ohms adapter, IV-290

magnet, permanent-magnet detector,
Iv-281

magnetic current sensor, low-power,
I11-341

magnetic-field meter, IV-266

magnetometer, I1I-341

measuring gauge, linear variable
differential transformer, 1-404

meter tester, IV-270

microammeter, dc, four-range, IV-
292

microfarad counter, IV-275

millivoltmeter, de, IV-295

millivoltmeter, four-range, IV-289

millivoltmeter, LED readout, 1V-294

modulation monitor, 1V-299

meno audio-level meter, IV-310

motion sensor, unidirectional, 11-346

motor hour, 111-340

multiconductor-cable tester, IV-288

multimeter shunt, TV-293

noise generator, IV-308

ohmmeter, linear, ITI-540
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ohmmeter, linear-scale, five-range,
IV-290

oscilloscope adapter, four-trace, IV-
267

paper sheet discriminator, copying
machines, III-339

peak-dB meter, [11-348

peakmeter, LED, ITI-333

phase difference from 0 to 180
degrees, [1-344

phase meter, digital VOM, IV-277

picoammeter, IM-338

power gain, 60 MHz, 1-489

power supply test load, constant-
current, IV-424

probes, 4-t6-220 V, 111-499

pulse-width, very short, III-336

QRP SWR bridge, I111-336

remote-control infrared device, IV-
228

resistance measurement, synchro-
nous system, IV-285

resistance ratio detector, I1-342

resistance/continuity meters, II[-538-
540

rf output indicator, IV-259

f power, wide-range, I11-332

SCR tester, [11-344

shatter, I-485

signal generator, AM broadcast-band,
‘IV-302

signal generator, AM/F, 455 kHz,
1v-301

signal strength (5), 11I-342

signal tracer, IV-429

sound-level meter, I1I-346, IV-305,
IV-307

sound-test citcuits (see also sound
generators), IV-304

speedometer, bike, [V-271, IV-282

static detector, IV-276

sterec audio-level meter, IV-310

stereo audio-power meter, IV-306

stereo power meter, I111-331

stud finder, 111-339

SWR meter, 1V-269

tachometer, 111-335, III-340

tachometer, optical pick-up, I11-347

tachometer, analog readout, IV-280

tachometer, digital readout, TV-278

tachometer, digital, IV-268-269

temperature measurement, transis-
torized, IV-572

test probe, 4-220 V, I11-499

thermometers, I11-637-643

three-in-one set, logic probe, signal
tracer, injector, IV-429

three-phase tester, 11440

transistor, I-401, IV-281

TTL logic, 1-527
universal test probe, [V-431
UHF source dipper, 1V-299
voltmeter, digital LED readout, IV-
286
VOM, phase meter, digital readout,
v-277
VOR signal sirmulator, [V-273
water-level measurement circuit, IV-
191
wavemetet, tuned RF, [V-302
wideband test amplifier, IV-303
wite tracer, I1-343
zener, [-400
medical electronic circuits, II-347-349,
II1-349-352
hiomedical instrumentation differen-
tial amp, 111-282
breath moniter, IT1-350
EKG simulator, three-chip, 11I-350
heart rate monitor, [1-348, II-349
preamplifier for, 11-349
stimulator, constant-current, I11-352
stimulus isolator, I11-351
thermometer, implantable/ingestible,
II1-641
melody generator, single-chip design,
IV-52{)
memory-related circuits
EEPROM pulse generator, 5V-
powered, I1I-99
memory protector/power supply
monitor, TV425
memory-saving power supply, [1-486
metal detectors, [I-350-352, [V-137
micropower, [-408
meters (see dlse measurement/test
circuits)
ac voltmeters, IT1-765
analog, expanded-scale, IV-46
analog, expanded-scale, voltage
reference, 111774
anemometer/, hot-wire, [II-342
audio frequency, I-311
audio millivolt, II-767, TII-769
audio power, 1488
automatic contrast, -479
basic grid dip, 1-247
breaker point dwelt, I-102
capacitance, I-400
dc voltmeter, II1-763
dc voltmeter, high-input resistance,
I1-762
deviation meter, IV-303
digital frequency, 11I-344
digital multimeter (DMM), high-
resistance measuring, IV-291
dip, 1-247
dip, duak-gate IGFET in, 1-246



dosage rate, I-534
duty-cycle meter, IV-275
_electrometer, IV-277
extended range VU, I-715, I11-487
FET veltmeter, II-765, I11-770
field-strength meters (see field-
strength meters)
flash exposure, [-484, I11-446
frequency meter, TV-282
grid-dip meter, bandswitched, IV-298
LED bar/dot level, I-251
LED panel, 11I-347
light, 1-383
linear frequency, 1-310
linear light, 1-382
logarithmic light, I-382
magnetic-field meter, IV-266
meter-driver rf amplifier, 1-MHz, III-
545
microammeter, dc, four-range, IV-
292
microwave field strength, 1-273
millivoltmeter, de, [V-295
millivoltmeter, four-range, IV-289
millivoltmeter, LED readout, 1V-294
mono audio-level meter, 1V-310
motor hour, III-340
multimeter shunt, IV-293
ohmmeter, linear, III-540
ohmmeters, lineat-scale, five-range,
IV-290
peak decibels, I11-348
peak, LED, II1-333
pH, 1-399
phase, 1-406
picoammeter, II1-328
power line frequency, I-311
power, [-489
resistance/continuity, [1[-538-540
f power, 1-16
rf power, wide-range, I11-332
f voltmeter, 11I-766
signal strength (3), I1I-342, IV-166
soil moisture, III-208
sound-level meter, IV-305, FV-307
sound level, telephone, II1-614
sound level, I11-346
speedometer, bicycle, IV-271, IV-282
stereo audio-level meter, IV-310
stereo audic-power meter, 1V-306
stereo balance, I-618-619
stereo power, 1-331
suppressed zero, I-716
SWR power, 1-16, IV-269
tachometet, I1[-335, I11-340, T11-347
tachometer, analog readout, [V-280
tachometer, digital readout, IV-278
temperature, 1-647
tester, IV-270

thermometers, [I-637-643
tilt meter, I1I-644-646
varicap tuned FET DIF, 1-246
vibration, 1-404
voltage, III-758-77
voltmeters, ac wide-range, II[-772
voltmeters, digital, 3.5-digit, full-
scale four-decade, III-761
voltmeters, digital, 4.5-digit, ITI-760
voltmeters, high-input resistance, III-
768
VOM field strength, 1-276
VOM/phase meter, digital readout,
V277
wavemeter, tuned RF, IV-302
methane concentration detector, linear-
ized output, HI-250
metronomes, [-413, 11-353-355, III-
353-354, IV-312-314
ac-line operated unijuncticn, 13-355
accentuated beat, [-411
downbeat-emphasized, I1I-353-354
electronic, [V-313
low-power design, IV-313
novel design, IV-314
sight and sound, -412
simple, I[-354
version II, I1-355
microammeter, dc, four-range, 1V-292
microcontroller, musical organ, prepro-
grammed single-chip, [-600
micro-sized amplifiers, ITI-36
microphone circuits
amplifiers for, 1-87, I1-34
amplifiers for, electronic balanced
input, I-86
FM wireless, 11-682, II1-685, [1[-691
mixer, 1I-37
preamp for, 145, IV-37, [V-42
preamp, low-impedance design, IV-
41
preamp for, low-noise transformer-
less balanced, 1-88
preamp for, tone control in, I1-675, 1I-
687
wireless, IV-652-654
wireless AM, 1-679
microprocessors (see computer
circuits)
microvolt comparators
dual limit, I11-89
hysteresis-including, HI-88
microvolt probe, I1-499
microwave amplifier cireuits, IV-315-
319
5.7 GHz, IV-317
bias supply for preamp, IV-318
preamplifier, 2.3 GHz, IV-316
preamplifier, 3.4 GHz, IV-316

preamplifier, single-stage, 10 GHz,
Iv-317
preamplifiers, bias supply, IV-318
preamplifiers, two-stage, 10 GHz,
IV-319
Miller oscillator, I-193
millivoltmeters (see lse meters; volt-
meters)
ac, I-716
audio, III-767, III-769
high-input impedance, 1-715
mini-stereo audio amplifiers, I11-38
mixers, [[I-367-370, IV-330-336
1- MHz, 1427
audio, I-23, II-35, IV-335
audio, one-transistor design, I-59
CMOS, I-57
common-source, 1-427
digital mixer, IV-334
diplexer, IV-335
doubly balanced, 1-427
dynamic audio mixer, IV-331
four-channel, I-60, ITI-369, IV-333
four-channel, four-track, I1I-40
four-channel, high level, I-56
four-input, stereo, I-65
four-input, unity-gain, IV-334
HF transceiver/mixer, IV-457
hybrid, I-60
input-buffered, IM-369
microphone, II-37
multiplexer, [-427
one-transistor design, I-59
passive, [-58
preamplifier with tone control, 1-58
signal combiner, 111-368
silent audio switching, 1-59
sound amplifier and, II-37
stereo mixer, pan controls, IV-332
unity-gain, four-input, IV-334
utility-design mixer, TV-336
universal stage, [I1-370
video, high-performance operation,
IV-609
mobile equipment, 8-amp regulated
power supply, I1-461
meodel and hobby circuits, TV-337-340
controller, model-train and/or slot-
car, [V-338-340
model rocket launcher, 11-358
modems, power-line, carrier-current
circuit, 111-82
modulated light beam circuit, ambient
light effect cancellization with, II-
328
modulated readback systems, disc/tape
phase, I-89
modulation indicator/monitor, 1-430
CB, [431
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modulators, 1437, 1I-368-372, II1-371-

377

+12V de single supply, balanced, I-
437

AM, 1-438

amplitude, low-distortion low level,
11-370

balanced, ITI-376

balanced, phase detector-selector/
sync rectifier, II1-441

double-sideband suppressed-carrier,
II1-377

linear pulse-width, 1437

monitor for, I1-375

musical envelope generator, I-601

pulse-position, I-435, I11-375

pulse-width, 1435, 1-436, 1-438-440,
111-376, IV-326

of, [-436, 10-372, TI1-374

f, double sideband, suppressed
carrier, I1-369

saw oscillator, [I1-373

TTL oscillator for television display,
I1-372

TV, 1-439, 11-433, 11-434

VHF, 1-440, II1-684

video, 1-437, 11-371, 11-372

moisture detector (see fluid and mois-

ture detectors)

monitors {see alse alarms; control
circuits; detectors; indicators;
sensors), 1[1-378-390

acid rain, I11-361

battery, [II-60-67

battery-alternator, automotive, IIT-63

blinking phone light, 11-624

breath monitor, MI-350

current, alarm and, I11-338
directional signals, auto, II1-48
door-ajar, automotive circuits, 1I1-46

-duty cycle, IT1-329

flames, I11-313

home security system, 1-6

line-current, I1I-341

line-voltage, IM1-511

logic line, IT1-108

modulation, ITI-375

overvoltage, II1-762

power monitor, SCR design, 1V-385

power-supply monitors (see power-
supply monitors)

power-lne connections, ac, III-510

precision battery voltage, HTS, 1-122

receiver, II-526

sound level, telephone, III-614

telephone status, optoisolator in, I-
625

telephone, remote, I1-626

thermal monitor, IV-569
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undervoltage, HI-762
voltage, I11-767
voltage, I11-758-772
monostable circuit, [-464, 11460
monostable multivibrators, 1-465, IMI-
230, M-235
input lockout, 1-464
linear-ramp, III-237
positive-triggered, 111-229
monostable photocell, self-adjust
trigger, 11-329
monostable TTL, [-464
monostabie UJT, 1-463
mooring light, automatic, 11-323
MOSFETs
power control switch, IV-386
power inverter, II[-295
mosquito repelling circuit, 1-684
motion sensors

acoustic Doppler motion detector, IV-
34

auto alarm, I-9

low-current-drain design, 1V-342-343

motorcycle alarm, [-9
UHF, III-516, TV-344
unidirectional, 11-346

motor control circuits, [V-347-353

400 Hz servo amplifier, [1-386

ac motors, I{-375

bidirectional proportional, II-374

compressor protector, IV-351

direction control, dc motors, [-452

direction control, series-wound
motors, [-448

direction control, shunt-wound
motors, 1-456

direction control, stepper motor, IV-
350

driver control, ac, three-phase, II-
383

driver control, ac, two-phase, II-382

driver control, constant-speed, III-
386

driver control, dc, fixed speed, III-
387

driver control, dc, servo, bipolar
control input, 11-385

driver control, dc, speed-controlled
reversible, 1I1-388

driver control, N-phase motor, 11-382

driver control, reversing, de control
signals, T1-381

driver control, servo motor amplifier,
1-452, 11-384

driver control, stepper motors, III-
390

driver control, stepper motor, half-
step, IV-349

driver control, stepper motor, quar-

ter-step, IV-350

driver control, two-phase, II-456

fiber-optic, dc, variable, 1-206

hours-in-use meter, I11-340

induction motor, 1454

load-dependent, universal motor, I-
451

mini-drill control, 1V-348

power brake, ac, [1-451

power-factor controller, three-phase,
11-388

PWM motor controller, 111-389

PWM servo amplifier, I1-379

PWM speed control, 11-376

PWM speed control/energy-recover-
ing brake, IT1-380

self-timing control, built-in, universal
motor, I-451

servo motor amplifier, [-452, 11-384

speed control (see speed controllers)

start-and-run motor circuit, I11-382

stepper motors, half-step, IV-349

stepper motors, quarter-step, Iv-350

stepper motors, speed and direction,
1V-350

tachometer feedback control, 11-378

tachometer feedback control, closed
loop, 11-390

motorcycle alarm, motion actuated, 11-9
multiburst generator, square waveform,

11-88

multimeters, shunt, [V-293

multiple-input detector, [11-102

multiplexed commoen-cathode LED-

display ADC, III-764

multiplexers, [11-391-397

1-of-8 channel transmission system,
I11-395

analog, 11-392

analog, 0/01-percent, I1-392

analog, buffered input and output,
I11-396

analog, input/output buffer for, I1I-11

analog, single- to four-trace con-
verter, 11-431

capacitance, 11-200, IT-416

de-, I11-394

four-channel, low-cost, I11-394

frequency, I1[-213-218

mathematical, one trim, III-326

oscilloscopes, add-on, IT1-437

pulse-width, I1I-214

resistor, [1-199

sample-and-hold, three-channel, III- 396

two-level, I11-392
video, 1-of-15 cascaded, I1I-393
wideband differential, 11-428
multipliers, low-frequency multiplier,
TV-325



multiplying D/A converter, I11-168
multiplying pulse width circuit, 11-264
multivibrators
100 kHa free running, 11-485
astable, 1-461, 11269, T1-510, III-
196, I11-224, I11-233, TH-238
astable, digital-control, 11-462
astable, duat, 1I-463
astable, programmable-frequency,
11I-237
bistable, II-465
bistable, touch-triggered, I-133
car hattery, II-106
CB modulation, 11431
current, 11-203
duty-cycle, 50-percent, I11-584
free-running, programmable-fre-
quency, 111235
low-frequency, II-237
low-voltage, 11-123
modulation, 11-430
monostable, 11-465, I1I-229, 111-230,
I11-235, I11-237
monostable, input lock-out, 11-464
one-shot, I[-465
oscilloscope, 11-474
single-supply, 111-232
sound level, 11403
square-wave generators, IV-536
telephone line, I1-628
wideband radiation, 1I-535
music circuits (see sound generators)
musical envelope generator/modulator,
1v-22
mux/demux systems
differential, [-425
eight-channel, 1426, II-115

N

N-phase motor drive, 1-382
NAB preamps

record, III-673

two-pole, 1I1-673
NAB tape playback pre-amp, III-38
nano ammetet, 1-202
narrow-band FM demodulator, carrier

detect in, 11-159

negative-ion generator, IV-634
neon flashers

five-lamp, I11-198

two-state oscillator, IT1-200
networks

filter, 1-291

speech, telephone, 1I-633
ni-cad batteries

analyzer for, III-64

charger, 1-112, 1-116, TIT-67

charger, 12 v, 200 mA per hour, I-114

charger, current and voltage limiting,
1-114
charger, fast-acting, I-118
charger, portable, IV-69
charger, temperature-sensing, IV-77
charger, thermally controlled, I1-68
packs, automotive charger for, I-115
protection circuit, III-62
test circuit, IV-79
zappers, 1-6, 11-68
night lights (see lights/light-activated
and controlled circuits)
noise generators (see sound generators)
noise reduction circuits, [1-393-396, III-
398-401, IV-354-356
audio clipper/limiter, IV-355
audio shunt noise limiter, IV-355
audio squelch, -394
balance amplifier with loudness
control, 11-395
blanker, [V-356
clipper, 11-394
clipper, audio-powered, I1I-396
Dolby B, decode mode, I11-401
Dolby B, encode mode, I1T-400
Delby B/C, I11-399
dynamic noise reductien, [II-321
filter, H1-188
filter, dynamic filter, I1I-190
limiter, 11-395, [II-321
noninverting amplifiers, I-41, I11-14
adjustable gain, [-91
comparator with hysteresis in, I-153
high-frequency, 28-dB, I11-263
hysteresis in, I-153
low power, digitally selectable input
and gain, I1-334
power, 1-79
programmable-gain, [1I-505
single supply, I-74
split supply, 1-75
noninverting integrator, improved
design, 11-298
noninverting voltage followers, 1-33
high-frequency, I-212
nonselective frequency tripler, transis-
tor saturation, I1-252
Norton amplifier, absohute value, 1II-11
notch filters (see @lso filter circuits), I-
283, 11-397-403, I1-402-404
4.5 MHz, 1-282
550 Hx, 11-399
1800 Hz, 11-398
active band reject, 11-401
adjustable Q, 11-398
audio, [I400
bandpass and, [I-223
high-Q, T11-404
selectable bandwidth, 1-281

three-amplifier design, 1-281
tunable, 11-399, 11-402
tunable, passive-bridged differentia-
tor, 11-403
tunable, hum-suppressing, 1-280
tunable, op amp, [1-400
twin-T, 11403
Wien bridge, I1-402
NTSC-to-RGB video decoder, [V-613
null circuit, variable gain, accurate, III-
69
null detector, I-148, III-162

o)

chmmeters, 1-549
linear, Ii-540
linear scale, 1-549
linear-scale, five-range, IV-290
ohms-to-volts converter, [-168
oil-pressure gauge, automotive, TV-44,
IV-47
on/off inverter, 11I-594
on/off touch switches, 11-691, I1I-663
one-of-eight channe] transmission
system, [II-100
one-shot function generators, 1-465
digitally controlled, I-720
precision, II1-222
retriggerable, I1I-238
one-shot timers, I1-654
light-controlled, II-317
voltage-controlled high-speed, II-266
op amps, {I-404-406, TI1-405-406, IV-
357-364
x10, I-37
x100, I-37
astable multivibrator, I11-224
audio amplifier, [V-33 -
bidirectional compound op amp, IV-
361
clamping for, I1-22
clock circuit using, III-85
comparator, three-input and gate
comparator, [V-363
compound op-amp, IV-364
feedback-stabilized amplifier, TV-360
gain-controlled op amp, IV-361
intrinsically safe protected, III-12
inverter/rectifier, programmable, TV-
364
on/off switch, transistorized, IV-546
power booster, IV-358
power driver circuit, IV-158-159
quad, simultaneous waveform gener-
ator using, 11-259
single potentiometer to adjust gain
over bipolar range, I[-406
swing rail-ray, LM324, IV-363
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op amps (cont.)

tunable notch filtter with, [1-400

variable gain and sign, 1I-405

VCQ driver, IV-362

video op amp circuits, IV-615

optical circuits {see aiso lasers; lights/
light-activated and controlled cir-
cuits), [1-407-419, IV-365-369

50 kHz center frequency FM trans-
mitter, [1-417

ac relay, [1I-418

ac relay using two photon couplers,
1i-412

ac switcher, high-voltage, I1-408

ambient light ignoring optical sensor,
I1-413

CMOS coupler, 11414

communication system, 11416

dc linear coupler, IF-411

dc latching relay, 111417

digital transmission isolator, II-414

high-sensitivity, NO, two-terminal
zero voltage switch, I1-414

indicator lamp driver, II1-413

integrated solid state relay, I1-408

interruption sensor, [V-366

isolation and zero voltage switching
logic, 1I-415

light-detector, TV-369

line-current detector, 111414

linear ac analog coupler, 11-412

linear analog coupler, I1-413

linear optocoupler for instrumenta-
tien, 11-417

microprocessor triac array driver, 1i-
410

optoisolator relay circuit, [V-475

paper tape reader, [1-414

photoelectric light controller, IV-369

power outage light, line-operated, ITI-
415

probe, IV-369

receiver, 50 kHz FM optical trans-
mitter, 11-418

receiver, light receiver, IV-367

receiver, optical or laser light, IV-368

relays, dc solid-state, open/closed,
11412

source follower, photodiode, 111-419

stable optocoupler, I1-409

telephone ring detector, 1II-611

transmitter, light transmitter, IV-368

triggering SCR series, 1[I-411

TTL coupler, optical, IlI-416

zero-voltage switching, closed half-
wave, 111412

zerp-voltage switching, solid-state,
11-410

zerp-voltage switching, solid-state
relay, 111-416

830

optical communication system, 1-358,
11416
optical pyrometer, [-654
optical receiver, 1-364, [1-418
optical Schmitt trigger, [-362
optical sensor, ambient light ignoring,
111413
optical sensor-to-TTL interface, HI-
314
optical transmitters, 1-363
FM (PRM), 1-367
optocouplers
linear, instrumentation, 11417
stable, 1-409
optoisclators, IV-475
driver, high-voltage, [I1-482
telephone status monitor using, 1-626
OR gate, 1-395
organ, musical, [-415
preprogrammed single chip microcon-
troller for, 1-600
stylus, 1-420
oscillators, 11-420-429, 111-420-432, V-
370-377
1 kHz, 11-427
1.0 MHz, [-571
2MHz, II-571
5-V, 111432
50 kHz, I-727
400 MHz, 1-571
500 MHz, 1I-570
800 Hz, 1-68
adjustable over 10:1 range, 11423
astable,-1-462
audio, 1-245, 111-427, IV-374, IV-375
audio, light-sensitive, [II-315
beat-frequency audio generator, IV-
31
buffer circuits, TV-8%
Butler, aperiodic, [-196
Butler, common base, 1-191
Butler, emitter follower, II-190-191,
II-194
cassette bias, II-426
clock generator, 1-615, I11-85
CMOS, 1615
CMQS, 1 MHz to 4MHz, 1-199
CMOS, crystal, I-187
code practice, I-15, 1-20, [-22, [I-
428, Ii1-431, IV-373, TV-375, IV-
376
Colpitts, I-194, -572, 11-147
Colpitts, harmonic, -189-180
crystal (see crystal oscillators)
double frequency output, I-314
discrete sequence, I[1-421
duty-cycle, 50-percent, [11-426
emitter-coupled, big loop, I1-422
emitter-coupled, RC, I1-266
exponential digitally controlled, 1-728

feedback, 1-67

flasher and, high drive, II-235

flasher and, low frequency, I1-234

free-running, 1-531

free-running, square wave, 1-615

frequency doubled output from, TI-
596

gated, 1-728

gated, last-cycle completing, [11-427

Hartley, 1-571

he-based, IH-423

HCU/HCT-based, I1I-426

high-current, square-wave generator,
1I1-585

high-frequency, 111-426

high-frequency, crystal, I-175, 11-148

load-switching, 100 mA, I-730

low-distortion, 1-570

low-duty-cycle pulse circuit, [V-439

low-frequency, 1I1-428

low-frequency, crystal, [-184, Ii-146

low-frequency, TTL, I1-595

low-noise crystal, 11-145

Miller, 1193

neon flasher, two-state, 1I1-200

one-second, 1 kHz, 11-423

one-shot, voltage-controlled high-
speed, I1-266

overtone, 50 MHz to 100 MHz, I-
181

overtone, crystal, I-176, [-180, II-
146, Iv-123

overtone, crystal switching, 1-183

overtone, fifth overtone, 1-182

phase-locked, 20-MHz, IV-374

Pierce, 1-195

Pierce, crystal, 11-144

Pierce, harmonic, [-199, 11-192

quadrature, ITI-428

quadrature-output, I-729

quadrature-output, square-wave
generator, 111-585

R/C, 1-612

reflection, crystal-controlled, 1I1-136

relaxation, IV-376

relaxation, SCR, [Ii-430

resistance-controlled digital, I1-426

f (see also rf oscillator), II-550, I-572

ri-genie, [1-421

ti-powered sidetone, [-24

RLC, I11-423

sawtooth wave, modulator, 11I-373

Schmitt trigger crystal, 1-181

sine-wave (see sine-wave oscillators)

sine-wave/square wave, easily tuned,
1-65

sine-wave/square-wave, tunable, III-
232

single op amp, [-529

square-wave, 11-597, 1-613-614, II-



616, IV-532, TV-533

square-wave, 0.5 Hz, 1-616

square-wave, 1kHz, 1-612

start-stop oscillator pulse circuit, IV-
438

switching, 20 ns, 1-729

temperature-compensated, low
power Sv-driven, [I-142

temperature-stable, 1[-427

temperature-compensated crystal, I-
187

timer, 500 timer, [-531

tone-burst, decoder and, 1.726

transmitter and, 27 MHz and 49
MHz 1f, 1-680

triangle/square wave, [-616, 11422

TTL, 1179, 1-613

TTL, 1MHz to 10MHz, I-178

TTL, television display using, 11-372

TTL-compatible crystal, I-197

tube type crystal, [-192

tunable frequency, I1-425

tunable single comparator, 1-69

varactor tuned 10 MHz ceramic
resonator, [1-141

variable, [I-421

variable, audio, 20Hz to 20kHz, II-
27

variable, four-decade, single control
for, 11-424

variable, wide range, 11429

variable-duty cycle, fixed-frequency,
111-422

voltage-controlled (see voltage-
controlled oscillators)

wide-frequency range, 11-262

wide-range, 169, I[I-425

wide-range, variable, I-730

Wien-bridge (see Wien-bridge oscilla-
tors)

XOR-gate, 111-429

yelp, 1-577

oscilloscopes, H-430-433, 111-433-439

analog multiplexer, single- to four-
trace scope converter, 11-431

beam splitter, I-474

calibrator, 11-433, III-436

converter, 1-471

CRO doubler, 1TT-439

eight-channel voltage display, [11-435

extender, 111-434

FET dual-trace switch for, I1-432

four-trace oscilloscope adapter, IV-
267

monitor, 1-474

multiplexer, add-on, TIT-437

preamplifier, I11-437

preamplifier, counter, I11-438

preamplifier, instrumentation amplifi-
ers, IV-230-231

sensitivity amplifier, I11-436
triggered sweep, 11438
voltage-level dual readout, IV-108
outband descrambler, 11-164
out-of-bounds pulse-width detector, III-
158
output limiter, I11-322
output-gating circuit, photomultiplier,
I-516 .
output-stage booster, 111-452
over/under temperature monitor, dual
output, I1-646
overload protector, speaker, II-16
overspeed indicator, 1-108
overtone crystal oscillators, II-146
50.MHz to 100 MHz, I-181
100 MHz, IV-124
crystal, -176, 1-180, I1-146
crystal switching, [-183
fifth overtone, I-182
third-overtone oscillator, TV-123
overvoltage detection and protection,
Iv-389
comparator to detect, II-107
monitor for, 111-762
protection circuit, 1I-96, 11-496, III-
513
undervoltage and, indicator, I-150

P

pager, pocket-size, 1I1-288
PAL/NTSC decoder, RGB input, ITI-
717
palette, video, III-720
panning circuit, two-channel, I-57
paper-sheet discriminator, copying
machines, [i[-339
paper-tape reader, 11-414
parallel connections, telephone, HI-611
party-line intercom, 11-303
passive bridge, differentiator tunable
notch filter, TI-403
passive mixer, II-58
PCB continuity tester, 11-342
peak decibel meter, I11-348
peak detectors, I1-174, II-175, I1-434-
436, 1v-138, TvV-143
analog, with digital hold, III-153
digital, III-160
high-bandwidth, ITI-161
high-frequency, 11-175
high-speed, 1-232
low-drift, II-156
negative, 1-225, 1-234
op amp, [V-145
positive, 1-225, 1-235, 11435, III-169
ultra-low dnift, 1-227
voltage, precision, [-226
wide-bandwidth, 11I-162
wide-range, I1[-152

peak meter, LED, I1I-333
peak program detector, III-771
peak-to-peak converter, precision ac/
dc, 11127
people-detector, infrared-activated, IV-
225
period counter, 100 MHz, frequency
and, II-136
peniod-to-voltage converter, IV-115
pest-repeller, ultrasonic, I11-699, III-
706, I1I-707, IV-605-606
pH meter, 1-399
pH probe, 1-399, 111-501
phase detectors, 111-440-442
10-bit accuracy, 11-176
phase selector/sync rectifier/balanced
modulator, [I1-441
phase sequence, I1I-441
phase difference, 0- to 180-degree, II-
344 )
phase indicator, 11-439
phase meter, 1-406
digital VOM, Tv-277
phase selector, detector/sync rectifier/
balanced modulator, 111441
phase sequence- ircuits, [1-437-442
detector, 11-439, 11441, 11-442, 1II-
441
indicator, 1-476, 11439
rc circuit, phase sequence reversal
detection, 11-438
reversal, rc circuit to detect, 11-438
three-phase tester, 11-440
phase shifters, IV-647
(-180 degree,[-477
0-360 degree, 1-477
single transistor, [-476
phase splitter, precision, ITI-582
phase tracking, three-phase square
wave generator, 11-598
phasor gun, 1606, IV-523
phono amplifiers, 1-80-81
magnetic pickup, I-89
stereo, bass tone control, I-670
phono preamps, 1-91
equalized, I11-671
LM382, 1-90
low-noise design, IV-36
magnetic, 1-91, I11-37
magnetic, ultra-low-noise, 1V-36
photo-conductive detector amplifier,
four quadrant, [-359
photo memory switch for ac power
control, [-363
photo stop action, 1-481
photocell, monostable, self-adjust
trigger, 11-329
photocurrent integrator, 11-326
photodiode circuits
amplifier, 11-672
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photodiode circuits amplifier (cont.)
amplifier, low-noise, III-19
current-to-voltage converter, 11-128
sensor amplifier, I1-324
ampiifier, 1-361
comparator, precision, 1-360
level detector, precision, 1-365
PIN, thermally stabilized signal condi-
tioner with, I1-330
PIN-to-frequency converters, iII-120
source follower, 111-419
photoelectric circuits
ac power switch, 1I1-319
alarm system, 11-4
controlled flasher, 11-232
light controller, 1V-369
smoke alarm, line operated, [-596
smoke detector, [-595
switch, 11-321
switch, synchronous, I1-326
photoflash, electronic, I1]-449
photography-related circuits, [1-443-
449, [11-443-449, IV-378-382
autc-advance projector, [1-444
camera alarm trigger, I11-444
camera trip circuit, I'V-381
contrast meter, 11-447
darkroom enlarger timer, III-445
electronic flash trigger, [1-448
enlarger timer, [1-446
exposure meter, [-484
flash meter, I11-446
flash slave driver, I-483
flash trigger, electronic, 11-448
flash trigger, remate, 1484
flash trigger, sound-triggered, 11-449
ftash trigger, xenon flash, I11-447
photo-event timer, IV-379
photoflash, electronic, [I1-449
shutter speed tester, [[-445
slave-flash unit trigger, SCR design,
IV-380, IV-382
slide projector auto advance, TV-381
-slide timer, 1[1-448
slide-show timer, 111-444
sound trigger for flash unit, I-449,
Iv-382
time-delay flash trigger, IV-380
timer, I-485
xenon flash trigger, slave, I11-447

photomultiplier output-gating circuit, II- 516

picoammeters, [-202, 1I-154, I11-338
circuit for, II-157
guarded input circuit, II-156
picture fixer/inverter, I11-722
Pierce erystal oscillator, 1-195, 11-144
1-MHz, I1I-134
harmonic, I-199, 1[-192
low-frequency, T11-133

832

piezoelectric alarm, [-12
piezoelectric fan-based temperature
controller, I11-627
PIN photodicde-to-frequency con-
verters, 1i1-120
pink noise generator, [-468
plant watering gauge, I1-248
plant watering monitor, 1I-245
plant waterer, 1-443
playback amplifier, tape, 1-77
PLL/BC receiver,. I1-526
pocket pager, [11-288
polanity converter, [-166
polarity-protection relay, IV-427
polarity-reversing amplifiers, low-
power, I11-16
portable-radio 3 V fixed power sup-
plies, IV-397
position indicator/controlier, tape
recorder, [I-615
positive input/negative output charge
pump, T11-360
positive peak detector, 1I-435
positive regulator, NPN/PNP boost,
11-475
power amps, [1-450-459, [11-450-456
2- to 6-watt audio amplifier with
preamp, [1-451
10 W, I-76
12 W low distortion, 1-76
25 W, 11452
90 W, safe area protection, 11-459
am radio, I-77
audio, I1-451, ITII-454, IV-28-33
audio, 20-W, 1456
audio, 50-W, 111451
audio, 6-W, with preamp, [11-454
audio, booster, [1-455
bridge audio, [-81
bull horm, 11-453
class-D, II-453
hybrid, T11-455
inverting, 1-79
low-distortion, 12 W, I-76
low-power audio, [I-454
noninverting, [-79
noninverting, ac, [-79
output-stage booster, 1[I-452
portable, I11-452
rear speaker ambience amplifier, I1-
458
rf, 1296-MHz solid state, [1I-542
tf, 5W, 1-542
switching, 1-33
two-meter 10 W, 1-562
walkman amplifier, {I-456
power booster, I-28, [-33
power control, burst, [1[-362

power disconnector, low-voltage, II-97

power factor controller, three-phase, II-
388
power failure alarm, I-581-582
power gain test circuit, 60 MHz, 1-489
power inverters, [11-298
12 VDC-to-117 VAC at 60 Hz, III-
294
medium, I1[-296
MOSFET, ITI-295
power loss detector, 11175
power meters, [-489
audio, I-488
frequency and, 11-250
tf, I-16
SWR, I-16
power op amp/audio amp, high slew
rate, 1-82
power outage light, line-operated, I1I-
415
power pack for battery operated
devices, I-509
power protection circuit, 1-515
power reference, 0-to-20 V, 1-694
power supplies, 11-460-486, [11-464
5V including momentary backup, iI-
464
5V, 0.5A, [-491
8-amp regulated, mobile equipment
operation, [I-461
10 A regulator, current and thermat
protection, 11-474
12-14 V regulated 3A, I[-480
90 V rms voltage regulator with PUT,
11-479
500 kHz switching inverter for 12V,
I1-474
2,000 V low-current supply, TV-636-
637
adjustable current imit and output
voltage, I-505
arc lamp, 25W, I1-476
arc-jet, starting circuit, III-479
backup supply, drop-in main-acti-
vated, TV-424
balance indicator, II-494
battery charger and, 14V, 4A, 11-73
bench top, [I-472
benchtop, dual output, I-505
bipolar, battery instruments, I1-475
charge poot, 111-469
de-to-dc SMPS variable 18V.to 30 V
out at 0.2A, [1-480
dual polarity, 1-497
fault monitor, single-supply, [1[-495
fixed power supplies (see fixed power
supplies)
general-purpose, 111465
ghtches in, comparator to detect, II-
107



high-voltage {see high-voltage power alarm, II-511 microwave, two-stage, 10 GHz, IV-

supplies) memery save power supply for, [I- 486 319
increasing zener diode power rating, protection circuit, [1-98 NAB, tape playback, professional,
11-485 power-line connections menitor, ac, 1lI- 111-38

isolated feedback, I1I-460 510
laser power supply, voltage multiplier power-line modem, ITI-82
circuits, IV-636 power-on reset, 11-366
low-ripple, I-500 power-supply monitors, [1-491-497, III-

NAB, record, III-673

NAB, two-pole, II1-673
oscilloscope, 111-437

oscilloscope, instrumentation amplifi-

low-volts alarm, 11-493
memory save on power-down, 11-486
micrepower bandgap reference, II-
470
microprocessor power supply watch-
dog, TT-494
monitors (see power-supply monitors)
off-line flyback regulator, I-481
avervoltage protection circuit, 11-496
overvoltages in, comparator to
detect, 11-107
power-switching circuit, [I-466
programmable, 111467
protection circuit, 11-497
protection circuit, fast acting, [-518
push-pull, 400V/60W, [1-473
radiation-hardened 125A linear
regulator, 11468
regulated, +15V 1-A, 111462
regulated, —15V 1-A, III-463
regulated, split, [-492
SCR preregulator for, 1I-482
single supply voltage regulator, I1-471
split, I-512
stand-hy, non-volatile CMOS RAMs,
I-477
switching, I11-470, [1-458
switching, 50-W off-line, [11-473
switching, variable, 100-KHz multi-
ple-output, I11-488
“three-rail, I11-466
uninterruptible, + 5V, 1I1-477
uninterruptible, personal computer,
11462
variable (see variable power supplies)
voltage regulator, 11-484
power-consumption limiters, [I-572
power-control circuits, IV-383-38%
ac switch, battery-triggered, IV-387
bang-bang controllers, IV-389
current-loop control, SCR design, IV-
387
high-side switches, 5 V supplies, V-
384, IV-385
monitor, SCR design, IV-385
MOSFET switch, IV-386
overvoltage protector, IV-389
power controller, universal design,
IV-388
pushbutton switch, IV-388
power-down protection

493-495, IV422-427 .
backup supply, drop-in main-acti-
vated, 1V-424
balance monitor, [[1-494
booster/buffer, hoosts reference
current, IV-425
circuit breaker, trip circuit, IV-423
fault monitor, single-supply, 111-495
memory protector/supply monitor,
Iv-425
polarity-protection relay, [V-427
test load, constant-current, IV-424
triac for ac-voltage contrel, IV-426
tube amplifier, high-voltage isclation,
1V-426
voltage sensor, IV-423

power-switching circuit, 11-466

complementary ac, I-379

power/frequency meter, I1-250
preamplifiers, [-41

6-meter, 20 dB gain and low NF, II-
543

1000x, low-noise design, IV-37

audio amplifier, 2- to 6-watt, 11-451

audio amplifier, 6-W-and, I1I-454

equalized, for magnetic phono car-
tridges, I11-671

frequency counter, I11-128

general purpose, I-84

general-purpose design, audio signal
amplifiers, [V-42

handitalkies, two-meter, 1-19

IF, 30 MHz, TV-460

impedance-matching, IV-37

LM382 phono, [-91

low-noise, IV-41

low-noise 30MHz, 1-561

low-noise transformerless balanced
microphone, 1-88

magnetic phono, 1-91, I-673, TV-35

medical instrument, 11-349

microphone, 11-45, IV-37, IV-42

microphone, low-impedance, [V-41

microphone, tone control for, [I-687

microphone, transformerless, unbal-
anced input, I-88

microwave, 2.3 GHz, IV-316

microwave, 3.4 GHz, IV-316

microwave, bias supply, [V-318

microwave, single-stage, 10 GHz, IV-
317

ers, IV-230-231
oscilloscope/counter, I11-438
phono,l-91
phone, low-noise, IV-36
phono, magnetic, ultra-low-noise, IV-

36
phono, magnetic, I1I-37
read-head, automotive circuits, 111-44
RIAA, I11-38
RIAA/NAB compensation, [-92
stereo, 1143, 1I-45
tape, 1-90
thermocouple instrumentation ampli-

fier, I11-283
tone control, I-675
tone control, high-level, 11-688
tone control, IC, I-673, III-657
tone control, mixer, [-58
UHF-TV, HI-546
ultra-low leakage, I-38, -7
VHF, 1-560

precision amplifier, I-40
digitally programmable input and
gain, 11335
preregulators
high-voltage power supplies, TI1-480
tracking, I11-492
prescaler, data circuits, low-Irequency,
v-132
prescaler probe, amplifying, 650 MHz,
11-502 -
preselectors
tf amplifiers, JFET, IV-485
rf amplifiers, JFET, double-tuned, IV-

483
rf amplifiers, varactor-tuned, IV-488

printer-error alarm, computer circuits,

IV-106

printers
printer-error alarm, IV-106
two-sheets in printer detector, I'V-
136
probes, 11-498-504, H1-496-503, IV-

428-434
100 K megaohm dc, 1-524
ac hot wire, [-581
audible TTL, 1-524
audio-rf signal tracer, I-527
capacitance buffer, low-input, 111-498
capacitance buffer, stabilized low-

input, 111-502
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probes (cont.)
clamp-on-current compensator, II-
501
CMOS logic, 1-523
FET, 1II-501
general purpose rf detector, I1-500
ground-noise, battery-powered, I11-
500
logic probes (see logic probes)
microvolt, 1{-499
optical light probe, TV-369
pH, 1-399, I1I-501
prescaler, 650 MHz amplifying, II-
502
rf, I-523, 111-498, I11-502, IV-433
single injector-tracer, II-500
test, 4-220V, [11-499
three-in-one test set: logic probe,
signal tracer, injector, TV-429
tone, digital IC testing, TI-504
universal test probe, V431
process control interface, I-30
processor, CW signal, I-18
product detector, [-223
programmable amplifiers, 11-334, III-
504-508
differential-input, programmable gain,
1I-507
inverting, programmable-gain, ITI-505
noninverting, programmable-gain, III-
505
precision, digital control, III-506
precision, digitally programmable, III-
506
programmable-gain, selectable input,
1-32
variable-gain, wide-range digital
control, I1I-506
projectors {see photography-related
circuits)
proportional temperature controller, I1I-
626
protection circuits, 11-95-99, III-509-
513
12ns circuit breaker, I1-97
automatic power down, I1-98
circuit breaker, ac, IT11-512
circuit breaker, electronic, high-
speed, 11-96
compressor protector, IV-351
crowbars, electronic, I11-99, ITI-510
heater protector, serve-sensed, I1I-
624
line protectors, computer /0, 3 uP,
IV-101
line dropout detector, I11-98
line-voltage monitor, I1-511
low-veltage power disconnector, II-97
overvoltage, 1I-96, IV-389
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overvoltage, fast, [II-513

overvoltage, logic, 1-517

polarity-protection relay for power
supplies, IV-427

power-down, [1-98

power-failure alarm, IT1-511

power-line connections monitor, ac,
HI-510

power supply, 11-497, 1-518

reset-protection for computers, IV-100

proximity sensors, I-135-136, [-344, II-
505-507, 111-514-518, IV-341-346
alarm for, 11-506
capacitive, [II-515
field disturbance sensor/alarm, I1-507
infrared-reflection switch, TV-345
relay-output, IV-345
SCR alarm, III-517
self-biased, changing field, 1-135
switch, III-517
UHF movement detector, I11-516
pseudorandem sequencer, [11-301
pulse circuits, IV-435-440
amplitude discriminator, III-356
coincidence detector, 11-178
counter, ring counter, low-power, IV-
437
delay, dual-edge trigger, I11-147
detector, missing-pulse, II1-159
divider, non-integer programmable,
111-226, 11-511
extractor, square-wave, I[1-584
generator, 555-circuit, IV-439
generator, delayed-pulse generator,
1V-440
generator, free-running, IV-438
generator, logic troubleshooting
applications, IV-436
generator, transistorized design, IV-
437
height-to-width converters, II1-119
oscillator, fast, low duty-cycle, IV-439
oscillator, start-stop, stable design,
IV-438
pulse train-to-sinusoid converters,
m1-122
sequence detector, 11-172
stretcher, TV-440
stretcher, negative pulse stretcher,
1v-436
stretcher, positive pulse stretcher,
IV-438
pulse generators, I1-508-511
2-ohm, III-231
300-V, III-521
astable multivibrator, I1-510
clock, 60Hz, I1-102
CMOS short-pulse, IiI-523
delayed, I1-509

EEPROM, 5V-powered, I11-99
interrupting pulse-generation, 1-357
logic, 1I-520
programmable, I-529
sawtooth-wave generator and, I11-241
single, I-175
two-phase pulse, 1-532
unijunction transistor design, [-530
very low duty-cycle, III-521
voltage-controller and, III-524
wide-ranging, 11-522
pulse supply, high-voltage power sup-
plies, TV-412
pulse-dialing telephone, [II-610
pulse-position modulator, 11I-375
pulse-width-to-voltage converters, I1I-
117
pulse-width modulators (PWM), 1V-326
brightness controller, I11-307
control, microprocessor selected, TI-
116
modulator, II1-376
motor speed control, 11-376, [I1-389
multiplier circuit, I1-264, I11-214
out-of-bounds detector, III-158
proportional-controller circuit, I-21
servo amplifier, I11-379
speed control/energy-recovering
brake, III-380
very short, measurement circuit, III-
336
pulse/tone dialet, single-chip, ITI-603
pulsers, laser diode, IfI-311
pump circuits
controller, single chip, 1I-247
positive input/negative output charge,
1418
push switch, on/off, electronic, I1-359
push-pull power supply, 400V/60W, TI-
473
pushbutton power control switch, Tv-
388
PUT battery chargers, I1I-54
PUT long-duration timer, I1-675
pyrometer, optical, -654

Q

Q-multipliers
audio, II-20
transistorized, I-566
QRP CW transmitter, [T1-690
QRP SWR bridge, I1I-336
quad op amp, simultaneous waveform
generator using, [1-259
quadrature oscillators, J1-428
square-wave generator, III-585
quartz crystal escillator, two-gate, ITI-
136



quick-deactivating battery sensor, III-
61

R

race-car motor/crash sound generator,
111-578
radar detectors, [I-518-520, IV-441-442
one-chip, I1-519
radiation detectors, 1I-512-517
alarm, 114
micropower, 11-513
monitor, wideband, [-535
photomultiplier cutput-gating circuit,
1I-516
pocket-sized Geiger counter, I1-514
radiation-hardened 125A linear regula-
tor, 11-468
radic
AM car-radio to short-wave radio
converter, IV-500
AM demodulator, 1I-160
AM radio, power amplifier, I-77
AM radio, receivers, I[1-81, III-529,
111-535
AM/FM, clock radio, I-543
AM/FM, squelch circuit, 11-547, III-1
amateur radio, 111-260, I11-534, I1I-
675
automotive, receiver for, II-525
clock, 1-542
direction finder, radio signals, IV-148-
149
FM {see FM transmissions}
portable-radio 3 V fixed power sup-
plies, IV-397
radio beacon converter, IV-495
receiver, AM radio, IV-455
receiver, old-time design, IV-453
receiver, reflex radio receiver, IV-452
receiver, short-wave receiver, [V-454
receiver, TRF radio receiver, IV-452
radio beacon converter, IV-495
radio-control circuits
audio oscillator, T1-567, III-555
motor speed controller, [-576
phase sequence reversal by, [1-438
oscillator, emitter-coupled, -266
receiver/decoder, I-574
single-SCR design, 1I-361
radioactivity (see radiation detectors)
rain warning beeper, 1I-244, IV-189
RAM, non-volatile CMOS, stand-by
power supply, 1I-477
ramp generators, I-540, 11-521-523,
I11-525-527, TV-443-447
accurate, [II-526
integrator, initial condition reset, I1I-
527

linear, I1-270
variable reset level, 11-267
voltage-controlled, [1-523
ranging system, ultrasonic, II1-697
reaction timer, IV-204
read-head pre-amplifier, automotive
circuits, 11144
readback system, disc/tape phase
modulated, I-89
readout, of current, 1-22
receiver audio circuit, IV-31
receivers and receiving circuits (see also
transceivers; transmitters),
11-524-526, 111-528-535, [V-448-461
50kHz FM optical transmitter, [-361
acoustic-sound receiver, IV-311
AGC system for CA3028 IF amplifier,
IV-458
AM, TM1-529, TV455
AM, carmier-current circuit, III-81
AM, integrated, II1-535
analog, 1-545
ATV rf receiver/converter, 420 MHz,
low-noise, IV-496, IV-497
car radio, capacitive diode tuning/
electronic MW/LW switching, II-
525
carrier current, 1-143, [-146
carrier current, single transistor, I-
145
cartier system, 1-141
carrier-opetated relay (COR), IV-461
CMOS iine, 1-546
data receiver/message demuxer,
three-wire design, IV-130
fiber optic, 10 MHz, I1-205
fiber optic, 50-Mb/s, III-181
fiber optic, digital, ITI-178
fiber optic, high-sensitivity, 30nW, I-
270
fiber optic, low-cost, 100-M baud
rate, II1-180
fiber optic, low-sensitivity, 300nW, I-
27
fiber optic, very high-sensitivity, low
speed 3nW, 1-269
FM, carrier-current circuit, IiI-80
FM, MPX/SCA, 1I-530
FM, narrow-band, III-532
FM, tuner, II1-529
FM, zero center indicator, 1-338
FSK data, ITI-533
ham-band, 1II-534
IF amplifier, TV-459
IF amplifier, preamp, 30 MHz, IV-
460
IF amplifier/receiver, IV-459
infrared, 1-342, I[-202, TTi-274, IV-
220-221

laser, IV-368
LF receiver, TV-451
line-type, digital data, II1-534
line-type, low-cost, I1I-532
momitor for, [I-626
optical, I-364, 11-418
optical light receiver, IV-367, [V-368
PLL/BC, II-526
pulse-frequency modulated, [V-453
radio control, decoder and, I-574
radio receiver, AM, IV-455
radio receiver, old-time design, IV-
453
radio receiver, reflex, IV-452
radio receiver, TRF, IV-452
regenerative receiver, one-transistor
design, IV-449
RS-232 to CMOS, 11I-102
short-wave receiver, IV-454
signal-reception alarm, III-270
superheterodyne receiver, 3.5-to-10
MHz, IV-450-451
tracer, III-357
transceiver/mixer, HF, IV-457
ultrasonic, III-698, NIT-705
zero center indicator for FM, 1-338
recording amplifier, I-90
recording devices (see tape-recorder
circuits)
rectangular-to-triangular waveform
converter, IV-116-117
rectifiers, II-527-528, TH-536-537
absolute value, ideal full wave,II-528
averaging filter, [-229
bridge rectifier, fixed power supplies,
Iv-398
broadband ac active, IV-271
diodeless, precision, 111-537
full-wave, 1-234, II1-537, IV-328, IV-
650 )
half-wave, 1-230, 1I-528, IV-325
half-wave, fast, I-228
high-impedarnce precision, for ac/de
converter, I-164
inverter/rectifier, programmable op-
amp design, IV-364
low forward-drop, 111-471
precision, [-422
synchronous, phase detector-selec-
tor/balanced modulator, III-441
redial, electronic telephone set with,
11-606
reference voltages, 1-695, III-773-775
+ 10V, I-696
+3V, 1-696
+5V, [-696
0- to 20 V power, [-694, 1-699
amplifier, 1-36
bipolar output, precision, I-698
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reference voltages (cont.)
dual tracking voltage, precision, [-698
high-stability, I-696
low-noise buffered, precision, I-658
low-power regulator, I-695
ticropower 10 V, precision, [-697
square wave voltage, precision, I-696
standard cell replacement, precision,
1-699
variable-voltage reference source, IV-
327
reference clock, three phase clock
from, II-101
reference supply, low-voltage adjusta-
ble, [-695
reflection oscillator, crystal-controlled,
[II-136
reflectometer, I-16
regenerative receiver, one-transistor
design, TV-449
registers, shift, I-380, 11-266
driver, -418
regulated power supplies
8-amp, I1-461
12 to 14V at 3 A, 11-480
+15V 1-A, HI-462
—-15V 1-A, 1463
split power supplies, 1-492
tegulators (see voltage regulators)
rejection filter, I-283
relaxation oscillator, I11-430, IV-376
relays, 11-529-532, IV-471-475
ac, optically coupled, I1I-418
-ac, photon coupler in, [1-412
ac, solid-state latching, IV-472
audio operated, I-608
bidirectional switch, TV-472
capacitance, 1-130
carrier operated, I-575
carrier-operated relay (COR), [V-461
de latching, optically coupled, IN-417
delay-off circuit, IV-473
driver, delay and controls closure
time, I1-530
light-beam operated on/off, 1-366
monostable relay, low-consumption
design, IV-473
optically coupled, ac, ITI-418
optically coupled, dc latching, II1-417
optoisolator, IV-475
polarity-protection for power sup-
plies, IV-427
rf-actuated, I11-270
ringer, telephone, M-606
solid-state, I11-569-570, TV-474
solid-state, 10 A 25 Vdc, 1-623
solid-state, ac, I[-570
solid-state, ac, latching, IV-472
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solid-state, dc, normally open/closed,
11-412
solid-state, integrated, [1-408
solid-state, light-isclated, 1-365
solid-state, ZVS, antiparallel SCR
output, I11-416
sound actuated, 1-576, [-610
telephone, 1-631
time delayed, I-663
time delayed, ultra-precise, 1-219
tone actuated, I-576
TR circuit, 1I-532
triac, contact protection, I1-531
remate control devices
amplifier, [-99
carrier, current, [-146
drop-voltage recovery for long-line
systems, IV-328
extender, infrared, IV-227
fax/telephone switch, IV-552-553
infrared circuit, TV-224
lamp or appliance, [-370
loudspeaker via IR link, 1-343
on/off switch, I-577
ringer, telephone, [I1-614
sensor, tetnperature transducer, I-
649
servo system, [-575
telephone monitor, 11-626
temperature sensor, [1-654
tester, infrared, IV-228
thermometer, 11-659
transmitter/receiver, IR, 1-342
video switch, IV-619-621
repeaters
European-type, tone burst generator
for, I1I-74
fiber optic link, I-270
telephone, [1I-607
repeater beeper, [-19
reset buttons
child-proof computer reset, IV-107
power-on, I[-366
protection circuit for computer, IV-
100
resistance/continuity meters, 1I-533,
HI-538-540
cable tester, III-539
continuity tester, III-540
ohmmeter, linear, I11-540
resistance-ratio detector, 11-342
single chip checker, I1-534
resistance measurement, low parts
count ratiometric, I-550
resistance-to-voltage converter, [-161-
162
resistor multiplier, 11-199
resonator oscillator, varactor tuned 10

MHz ceramic, 1I-141
restorer, video dc, I1I-723
reverh effect, analog delay line, TV-21
reverb system, stereo, 1-602, 1-606
reversing motor drive, de control
signal, 11-381
tf amplifiers, 11-537-549, 1M1-542-547,
IV-476-493
1 W, 2.3 GHg, II-540
10 W, 225-400 MHz, 11-548
10 dB-gain, I1I-543
2- to 30 MHz, I1-544
4 W amp for 900 MHz, IV-477
5 W 150-MHz, [II-546
5 W power, 11-542
6-meter kilowatt, I1-545
6-meter preamp, 20dB gain and low
NF, II-543
60 W 225-400 MHz, I11-547
125 W, 150 MHz, II-544
500 MHz, TV-491
1,296 MHz, IV-486
1,500 W, IV-478-479
AGC, wideband adjustabie, I[I-545
broadcast-band, 111-264, 11-546
broadcast-band booster, IV-487
buffer amplifier with modulator, TV-
490
cascode amplifier, IV-488
common-gate, 450-MHz, I1I-544
isolation amplifier, 11-547
linear amplifier, 903 MHz, IV-484-
485
linear amplifier, 6-m, 100 W, IV-480-
481
linear amplifier, ATV, 10-to-15 W, IV-
481
low distortion 1.6 to 30MHz SSB
driver, 1I-538
meter-driver, 1-MHz, I1I-545
MOSFET rf-amp stage, dual-gate,
IV-489
power, 600 W, 1-559
power amp, 1296-MHz solid-state,
Hi-542
preselector, JFET, IV-485
-preselector, JFET, double-tuned, IV-
483
preselector, varactor-tuned, IV-488
UHF-TV preamp, III-546
UHF TV-line amplifier, TV-482, IV-
483
wideband amplifier, IV-479, IV-489,
V450
wideband amplifier, HF, TV-492
wideband amplifier, JFET, IV-493
wideband amplifier, MOSFET, TV-492
wideband amplifier, two-CA3100 op



amp design, IV-491
rf citcuits
attenuator, IV-322
burst generators, portable, I1I-73
converters, [V-494-501
converters, ATV receiver/converter,
420 MHz, low-noise, IV-496, IV-
497
converters, radio beacon converter,
IV-495
converters, receiver frequency-
converter stage, [V-498
converters, SW converter for AM car
radio, IV-500
converters, two-meter, [V-458
converters, up-converter, TVRO
subcarrier reception, 1V-501
converters, YLF converter, IV-497
converters, WWV-to-SW converter,
V499
converters, receiving converter, 220
MHz, IV-500
current readout, [-22
detector, 1-500
detector probe, IV-433
genie, 11-421
measurement/test circuits, TV-297-
303
modulators, 1-436, 111-372, I1I-374
modulators, double sideband sup-
pressed carrier, 11-369
oscillators, I-550-551, I-572
oscillators, 5 MHz VFQ, 11-551
oscillators, transmitter and, 27MHz
and 49MHz, 1-680
output indicator, IV-299
power meter, I-16
power meter, sidetone oscillator, I-24
power meter, switch, II1-592
power meter, wide-range, I11-332
probe, 1-523, 111-498, TI-502
signal tracer probe, audio, 1-527
sniffer, [1-210
switch, low-cost, [11-361
VHF/UHF diode switch, TV-544
voltmeter, 1-405, 1I1-766
RGB video amplifier, III-709
RGB-composite video signal convertet,
I-714
RGB-to-NTSC converter, IV-611
ring counters
20 kHz, 1I-135
incandescent lamps, 1-301
low cost, I-301
pulse-circuit, low-power, TV-437
SCR, 111195
variable timing, II-134
ring detectors

low line loading, [-634
telephone, 11-623, 11619
telephone, auto-answer, 1-635
telephone, optically nterfaced, II-
611
ring-around flasher, LED, III-194
ringers, telephone, 1-628, IV-556
extension-phone ringex, [V-561
high isolation, I1-625
multi-tone, remote programmable, I1-
634
musical, 11-619
piezoelectric, 1-636
plug-in, remote, 11-627
relay, II[-606
remote, 11-627, 11-614, TV-562
silencer, IV-557
tone, 1-627, 1-628, 11-630, II-631
ripple suppressor, IV-175
fixed power supplies, IV-396
RLC oscillator, 111-423
rms-to-de converter, 1-167, 11-129
thermal, 50-MHz, III-117
road ice alarm, II-57
robots
eyes for, 11-327
light-seeking, 11-325
rocket launcher, 1I-358
rotation detectar, 11-283
roulette, electronic, I-276, TV-205
RS-232 interface
CMOS-to, line receiver, 111-102
dataselector, automatic, [I1-97
drive circuit, low-power, 11I-175
LED circuit, 11-103
line-driven CMOS circuits, [V-104
RS flip-fiop, 1-395
RTD signal conditioners
5V powered linearized platinum, TI-
650
precision, linearized platinum, 11-63%
RTTY machines, fixed current supply,
IV-400
rumble filters, 1-297, 111-192, TI1-660,
V-170, IV-175

S

S meter, I1-342
safe area protection, power amplifier
with, I11-459
safety flare, I[-608
Sallen-Key filters
500 Hz bandpass, 1-291
low-pass, active, IV-177
low-pass, equal component, 1-292
low-pass, second order, 1-289
sarnple-and-hold circuits, 1-590, I1-552-

559, I11-548-553, IV-502-503
x 1000, 1-589
charge-compensated, I1-559
fast and precise, II-556
filtered, TH-550
frequency-to-voltage conversion, IV-
194
high-accuracy, 1-590
high-performance, 1I-557
high-speed amplifier, I-587
high-speed, 1-587-588, 1-590, III-350
infinite, II-558
inverting, 111-552
JFET, 1-586
low-drift, [-586
offset adjustment for, I-588
three-channel multiplexer with, III- 396
track-and-hold, I1I-552
track-and-hold, basic, I1I-549
sampling circuit, hour time delay, 11-668
saturated standard cell amplifier, I}-256
sawtooth waves
converter, TV-114
generator, digital design, IV-444, IV-
446
oscillator modulator, [I1-373
pulse generator and, I1I-241
SCA decoder, 1-214, 11-166, 11-170
SCA demodulator, 1I-150, [11-565
scale, digital weight, 1-398
scaler; inverse, 1422
scanner, bar codes, [11-363
Schmitt triggers, 1-593, I11-1563
crystal oscillator, 1-181
programmable hysteresis, [-592
TTL-compatible, 11-111
without hysteresis, [-592
SCR circuits
annunciator, self-interrupting load,
V-9 )
chaser, I11-197
crowbar, [1-496
flasher, iII-197
flip-flop, 1I-367
gas/smoke detector, ITI-251
preregulator, [1-482
proximity alarm, III-517
radio control using, 11-361
relaxation flasher, 1I-230
relaxation oscillator, [11-430
ting counter, I1i-195
tester, [11-344
time delay circuit with, II-670
triggering series, optically coupled,
1I-411
scramblers, audio (see aiso sound
generators; voice-activated cir-
cuits), TV-25-27
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scramblers, audio (cont.}
telephone, 11-618
voice scrambler/descrambler, 1V-26
voice scrambler/disguiser, IV-27
scratch filters, I11-189, IV-175
LM287 in, I-297
second-audio program adapter, I1I-142
security circuits, I-4, II1-3-9
automotive security system, I-5, IV-
49-56
home system, 1-6, IV-87
infrared, wireless, IV-222-223
sense-of-slope tilt meter, I1-664
sensors {see also alarms; control cir-
cuits; detectors; indicators; moni-
tors)
0-50 C, four-channel temperature, I-
648
air-flow sensor, thermistor bridge,
Iv-82
ambient light ignoring optical, III-413
capacitive, alarm for, III-515
cryogenic fluid level, 1.386
differential temperature, 1-655
humidity, IT-285-287, 111-266-267
IC temperature, 1-649
isolated temperature, [-651
light level, 1-367
light, back-biased GaAs LED, [I-321
logarithmic light, -366
magnetic cutrent, low-power, [11-341
motion, 1V-341-346
motion, unidirectional, 11-346
nanoampere, 100 megohm input
impedance, 1-203
optical interruption sensor, IV-366
photodiode amplifier for, 11-324
precision temperature transducer
with remote, 1-649
proximity, I11-505, 11-514-518, IV-
341-346
remote, loop transmitter for, II1-70
remote temperature, [-654
self-biased proximity, detected
changing field, I-135
short-circuit sensor, computer
remote data lines, IV-102
simple differential temperature, 1-654
temperature (see also temperature
sensor), 11-645, 1-648, 1-657
temperature, I11-629-631, I11-629
voltage regulators, LM317 design,
TV-466
voltage sensor, power supplies, TV-
423
voltage-level, [1I-770
water level, 1-389
zero crossing detector with tempera-
ture, I-733

838

sequence indicator, phase, 1-476
sequencet, pseudorandom, 111-301
sequential flasher, 11-233

ac, [I-238

automotive turn signals, [-109
sequential timer, 111651
series connectors, telephone, I11-609
servo amplifiers

400 Hz, 11-386

bridge type ac, 1-458

de, I-457
servo motor drive amplifier, [I-384
servo systems

controller, [11-384

remote control, 1-575
shaper, sine wave, 11-561
shift registers, 1-380, 11-366

driver for, [-418
shifter, phase (see phase shifter)
ship siren, electronic, 1I-576
short-circuit proof lamp driver, II-310
shortwave transmissions

converters, [I-114

converter, AM car radio, IV-500

FET booster, 1-561

receiver, [V-454
short-circuit sensor, computer remote

data lines, TV-102
shunt, multimeter shunt, TV-293
shutoff, automatic, battery-powered
projects, III-61

shutter speed tester, 11-445
sidetone oscillator, rf-powered, 1-24

-gignal amplifiers, audio, TV-34-42

signal attenuator, analog, microproces-
sor-controlled, I11-101
signal combiner, IT11-368
signal conditioners, IV-649
5V_powered linearized platinum
RTD, II-650
bridge circuit, strain gauge, II-85
linearized RTD, precision design, II-
639
LVDT, 11-338
thermaliy stabilized PIN photodiode,
1I-330
signal distribution amptifier, 1-39
signal generators (see also function
generators; sound generators;
waveform generators)
AM broadcast-band, IV-302
AMV/TF, 455 kHz, IV-301
high-frequency, 1I-150
square-wave, II1-583-585
staircase, ITI-586-538
two-function, I11-234
signal mjectors, 111-554-555
signal sources, crystal-controlled, II-
143

signal tracer, three-in-one set: logic
probe, signal tracer, injector, IV-429
signal-strength meters, I1I-342, [V-166
signal-supply, voltage-follower ampiifi-
ers, 111-20
simulated inductor, II-199
simulators
EKG, three-chip, III-350
VOR signals, TV-273
sine-to-square wave converter, IV-120
sine-wave descrambler, [I-163
sine-wave generators, square-wave
and, tunable oscillator, II1-232
sine-wave oscillators, [-65, I[I-560-570,
I1-556-559, 11I-560, [V-504-513
555 used as RC audio oscillator, II-
567
adjustable, I1-568
audio, I1-562
audio, generator, I11-559
audio, simple generator for, [I-564
generator, IV-505
generator, LC sine-wave, IV-507
generator, LF, IV-512
generator, pure sine-wave, IV-506
generator, VLF audio tone, IV-508
generators, 60 Hz, IV-507
LC oscillator, low-frequency, IV-509
low distortion, I1-561
one-IC audio generator, 11-569
phase-shift, audic ranging, IV-510
programmable-frequency, 1424
relaxation, modified UJT for clean
audio sinusoids, 11-566
sine wave shaper, 1I-561
sine/square wave TTL oscillator, IV-
512
two-tone generator, 11-570
two-transistor design, IV-508 -
variable, super low-distortion, I[I-558
very-low distortion design, IV-509
Wien bridge, 1-66, I-70, II-566, IV-
511
Wien bridge, CMOS chip in, II-568
Wien-bridge, low-distortion, thermal
stable, III-557
Wien-bridge, single-supply, I1I-558
Wien-bridge, three-decade 15 Hz to
15 kHz, IV-510
Wien-bridge, very-low distortion, IV-
513
sine-wave output buffer amplifier, 1-126
sine-wave to square-wave converter, [-
170
sine/cosine generator, 0.1 to 10 kHz,
11-260
sine/square wave oscillators, 1-65
easily tuned, I-65
TTL design, IV-512



music maker circuit, IV-521
musical chimes, 1-640
musical envelope, modulator, I-601,

tunable, T1I-232
single-pulse generator, II-175
single-sideband {$SB) communications

solar-powered battery charger, I1-71
solar-triggered switch, 1I-318
solenoid drivers, [1I-571-573

CW/SSB product detector, IV-139
driver, low distortion 1.6 to 30MHz,
11-538
generators, IV-323
transmitter, crystal-controlled LO for,
II-142
sirens (see aiso alarms; sound genera-
tors), I-606, 11-571, I11-560-568
alarm using, II-572, II-573, IV-514-
517
7400, 1I-575
adjustable-rate programmable-fre-
quency, 11I-563
electronic, I111-566, IV-515, TV-517
generator for, 11-572
hee-haw, I11-565, [I-578
high power, 11-578
linear IC, 1II-564
low-cost design, TV-516
multifunction system for, II-574
ship, electronic, II-676
sonic defender, IV-324
Star Trek red alert, II-577
tone generator, 11-573
toy, 11-575
TTL gates in, TI-576
two-state, II1-567
two-tone, [II-562
varying frequency warning alarm, II-
579
wailing, I11-563
warble-tone siren, 6 W, IV-516
warble-tone siren, alternate tone, IV-
515
whooper, TV-517
yelp oscillator, II-577, I11-562
slave-flash trigger, TV-380, IV-382
slide timer, I11-448
slide-show timer, I11-444
sliding tone doorbell, 11-34
smart clutch, auto air conditioner, T1I-
46
smoke alarms and detectors, II-278,
11-246-253
gas, 1-332
icnization chamber, [-332-333
line-operated, IV-140
operated ionization type, [-556
photoelectric, 1-595,.1-596
sniffers {see also detectors; monitors)
heat, electronic, TII-627
o, T-210
snooper, FM, III-680
socket debugger, coprocessor, III-104
soldering station, IR-controlled, IV-225
soil moisture meter, IT1-208

12-V latch, II1-572
hold-current limiter, I11-573
power-consumption limiter, 1T1-672

solid-state devices

ac relay, [11-570

electric fence charger, II-203 .

high-voltage supply, remote adjusta-
ble, I11-486

relays, H1-569-570

stepping switch, II-612

switch, line-activated, telephone, III-
617

sonic defender, IV-324
sound-activated circuits (see sound-

operated circuits)

sound generators (see glso burst gener-

ators; function generators; sirens;
waveform generators), [-605, II-
585-593, 111-559-568, M11-575, IV-
15-24, TV-518-524

amplifier, voltage-controlled, TV-20

amplifier/compressor, low-distortion,
Tv-24

allophone, I111-733

audio tone generator, VLF, 1V-508

autodrum, I1-591

hagpipes, electronic, I1I-661,-TV.521

beat-frequency, IV-371

bird chirp, 1-605, II-588, III-577

bongos, 1I-687

chime generator, 11-604

chime generator, single-chip design,
TV-524

chug-chug, I1-576

dial tone, [-629, I11-609

ditherizing circuit, digital audio use,
IV-23

doorbell, musical tones, 1V-522

doubler, audio-frequency doubler, IV-
16-17

echo and reverb, analog delay line,
v-21

electronic, I11-360

envelope generator/modulator, 11-601

equalizer, IV-18

fader, IV-17

frequency-shift keyer, tone-generator
test circuit, [-723

funk box, 11-593

fuzz box, III-575

guitar compressor, 1V-519

harmonic generator, 1-24, TV-649

high-frequency signal, I11-150

hold for telephone, 1I-623

melody generator, single-chip design,
1V-520

Iv-22

noise generators, -467, [-468, 1-469,
IV-308

octave-shifter for musical effects, IV-
523

one-IC design, II-569

phasor sound generator, IV-523

pink noise, I-468

portable, }-625

race-car motor/crash, I1I-578

run-down clock for games, IV-205

sound effects, I1I-574-578

steamn locomotive whistle, II-589, I1I-
568

steam train/prop plane, [I-592

stereo system, derived center-
channel, [V-23

super, [1I-564

synthesizer, [[-599

telephone call-tone generator, IV-562

telephone ringer, 11-619

tone generator, burst, I-604

tone generator, poriable design, I-
625

Touchtone dial-tone, telephone, III-
609

train chuffer, II-588

tremolo circuits, [11-692-695, IV-589

twang-twang, II-592

two-tone, II-570

ultrasonic sound source, IV-605

unusual fuzz, I-590

warbling tone, II-573

white noise, TV-201

very-low frequency, 1-64

vocal eliminator, IV-19 -

voice circuits, I1-729-734

waa-waa circuit, I-580

white noise, IV-201

sound-level meters, I1-346, IV-305,

IV-307
meter/monitor, telephone, I11-614

sound-operated circuits (sze also ultra-

SOMIC circuits; voice-operated
circuits), [I-580-584, 111.579-580,
IV-525-528

amplifier, gain-controlled, IV-528

color organ, II-583, 11-584

decoder, I1I-145

flash triggers, 1481, [1-449, IV-382

lights, 1-609

noise clipper, 1-396

relay, [-608, I-610

switch, I1-581, TI1-580, 111600, III-
601, Iv-526-527

switch, ac, I1-581
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sound-operated circuits (cont.)

switch, two-way, 1-610

switch, voice-operated, I1I-580

switch, voice-activated, microphone-
controlled, IV-527

speech activity detector, telephone,
II1-615

voice-operated switch, [II-580

vox box, H-582

sources (see current sources; voltage

sources}
source follower, photodiode, 111-419
SPDT switch, ac-static, I1I-612
space war, 1-606
speaker systems
FM carrier current remote, I-140
hand-held transceiver amplifiers, III-
39
overload protector for, II-16
wireless, IR, II[-272
speakerphone, I1-611, III-608

speech-activity detector, I1-617, Iil-615

speech compressor, II-15
speech filter
300 Hz-3kHz bandpass, 1-295
second-order, 300-to-3,400 Hz, IV-
174

two-section, 300-to-3,000 Hz, IV-174

speech network, I11-633
speed alarm, [-95

speed controllers, [-450, 1-453, 11-378,

11-379, 1I-455
back EMF PM, II-379

cassette-deck motor speed calibrator,
1v-353

closed-loop, II1-385

fans, automatic, 111-382

dc motors, 1-4562, 1-454, I11-377, III-
380

dc motor, direction control and, [-452

dc variable, fiber optic, 11-206

feedback, 1-447

fixed, I11-387

high-efficiency, I1I-350

high-torque motor, 1-449

light-activated/controlled, IV-247

ioad-dependent, 1-451

model trains and/or ecars, [-455, IV-
338-340

motor, 1-450, 1453

motor, dc, reversible, driver and, 1II-

388
motor, high-efficiency, I1I-390
PWM, II-376
PWM, energy-recovering brake, 1I1-
380
radio-controlled, 1-576
series-wound motors, 1-448, . 11-456
shunt-wound motors, I1-456

840

stepper motors, direction and speed
control, IV-350

switched-mode, I11-384

tachless, I1I-386

tachometer, [1-378, 11-389

tachometerless, IV-349

tools and appliances, 1-446

universal motors, [-457

universal motors, load-dependent, II-

451
speed warning device, 1-96, [-101
speedometers, bicycle, [V-271, IV-282
splitters, III-581-582
battery, III-66
phase, precision, H-582
precision phase, [-477
voltage, I11-738, III-743
wideband, IT1-582
squarer, precision, I-615
square-wave generators, II-594-600,
I11-583-585, IV-529-536
1 kHz, TV-536
2 MHz using two TTL gates, II-598
555 timer, I1-595
astable circuit, IV-534
astable mwdtivibrator, II-597
CMOS 555 astable, true rail-to-rail,
11.596
duty-cycle multivibrator, ITI-50-
percent, I[I-584
four-decade design, IV-535
high-current oscillator, III-585
line frequency, 1I-599
low-frequency TTL oscillator, II-595
multiburst generator, II-88
multivibrator, IV-536
oscillator, 11-597, IV-532, TV-533
oscillator, with frequency doubled
output, II-596
phase-tracking, three-phase, [[-598
pulse extractor, II1-584
quadrature-outputs oscillator, ITI-585
sine-wave, tunable oscillator, I}1-232
three-phase, [1-600
tone-burst generator, single timer IC,
11-89
triangle-wave, III-239
triangle-wave, precision, [11-242
triangle-wave, programmable, I1I-225
triangle-wave, wide-range, 111-242
TTL, LSTTL, CMOS designs, IV-
530-532
variable duty-cycle, IV-533
variable-frequency, [V-535
square-wave oscillators, 1-613-614, Ii-
597, 11-616, TV-532, IV-533
0.5 Hz, 1-616
1kHz, [-612
square-to-sine wave converters, 111-118

squelch circuits, I1-3%4
AM/FM, I-547
voice-activated circuits, IV-524
squib firing circuits, 1-357
stabilizer
fixed power supplies, CMOS diode
network, IV-406
fixed power supplies, output stabi-
lizer, IV-393
staircase generators,{see also waveform
generators), 1I-601-602, IT1-586-
588, [V-443-447
UAz240, ITI-587

stand-by power supply, non-volatile

CMOS RAMs, 11-477

standard, precision calibration, I-406
standard-cell amplifier, saturated, 1I-

296

standing wave ratio (SWR})

meter, IV-269

power meter, I-16
QRP bridge, [11-336
warning indicator, [-22

-Star Trek red alert siren, II-577
start-and-run motor circuit, I11-382
state-of-charge indicator, lithium bat-

tery, II-78

state-variable filters, I11-215, [1I-189

multiple outputs, I11-190

second-order, 1kHz, §/10, 1-293

universal, 1-260

steam locomotive sound effects, IT-
589, I1-592, I-568

static detector, TV-276

step-up switching regulator, 6V battery,

11-78
step-up/step-down dc-dc converters,
Im-118

stepping motor driver, 11-376, [11-390 ~

stepping switch, solid state, II-612

stereo circuits

amplifier, 12-V/20-W, IV-29

amplifier, Av/200, I-77

amplifier, bass tone contrel, I-670

audio-level meter, IV-310

audio-power meter, IV-306

balance circuit, [I-603-605

balance meter, I-605, 1-618-619

halance tester, I1-604

decader, frequency division multi-
plex, II-169

decoder, time division multiplex, II-
18

decoder, TV-stereo, 1I-167

demodulator, H-159

demodulator, FM, 1-544

derived center-channel system, IV-23

mixer, four-input, I-55

power meter, 11§-331



preamplifier, I-43, II-45
reception indicator, I11-269
reverb systems, [-602, [-606
reverb systems, gain control in, II-9
TV-stereo decoder, 11-167
stimulator, constant-current, I1I-352
stimulus isolator, I11-351
stop light, garage, I1-53
strain gauges
bridge excitation, II-71
bridge signal conditioner, 11-85
instrumentation amplifier, III-280
strobe circuits, 11-606-610
disco-, [1-610
high-voltage power supplies, IV-413
safety flare, 11-608
simple, 11-607
tone burst generator, I1-80
trip switch, sound activated, I-483
variable strobe, I1I-589-580
stud finder, I11-339
subharmonic frequencies, crystal-
stabilized IC timer, II-151
subtractor circuit, I1T-327
successive-approximation A/D con-
verter, I1-24, 11-30
summing amplifiers, ITI-16
precision design, [-36
video, clamping circuit and, II-710
sun tracker, 1II-318
superheterodyne receiver, 3.5-to-10
MHz, TV-450-451
supply rails, current sensing in, II-153
suppressed-cartier, double-sideband,
modulator, I-377
sweep generators
10.7 MHz, 1-472
add-on triggered, 1-472
oscilloscope-triggered, 111-438
switches and switching circuits, I1-611-
612, 111-591-594, 1V-537
ac switch, battery-triggered, IV-387
analog, buffered, DTL-TTL-con-
trolled, 1-621
analog, differential, [-622
analog, high-toggle/high-frequency, 1-
621
analog, one MOSPOWER FET, 1II-
593
antenna selector, electronic, IV-538-
539
audio/video switcher circuit, [V-540-
541
auto-repeat switch, bounce-free, IV-
545
bidirectional relay switch, TV472
bistable switch, mechanically con-
trolled, IV-545 ’
contact, I-136

dc static, 11-367

debouncer, [1I-592

debouncer, computer switches, IV-105

debouncer, computer switches, auto-
repeat, IV-106

debouncer, computer switches, flip-
flop, 1V-108

delay, auto courtesy light, Il1-42

DTL-TTL controlled buffered analog,
1-621

fax/telephone switch, [V-5562-553

FET dual-trace {oscilloscope), 11-432

Hall-effect, TI-257, IV-539

high-frequency, [-622

high-side power control switch, 5V
supply, 1V-384, 1V-385

infrared-activated, [V-345

‘latching, SCR-replacing, [11-593

light-operated, 11-320, ITI-314

‘light-operated, adjustable, 1-362

MOSFET power control switch, IV-
386

on/off inverter, II-594

on/off switch, 1V-543

on/off switch, transistorized op-amp
on/off switch, IV-546

optically coupled, high-voltage ac, 11I-
408

optically coupled, zero-voltage, solid-
state, 111410

over-temperature switch, IV-571

photocell memory, ac power control,
1-363

photoelectric, I-321

photoelectric, ac power, 11-326

photoelectric, synchronous, 11-326

proximity, II[-517

push on/off, [1-35%

pushbutton power control switch, TvV-
388

remote, onfoff, I-577

remote, ring extender, 1-630

f, low-cost, I1-361

rf, power switch, 11i-592

satellite TV audio switcher, IV-543

solar-triggered, 111-318

solid-state stepping, 1[-612

sonar transducer/, II1-703

sound-activated, 11-581, 11I-580, III-
800, 1II-601, IV-526-527

sound-activated, two-way, 1-610

speed, 1-104

SPDT, ac-static, 11-612

switching controller, [I-383

temperature control, low-power,
zero-voltage, II-640

tone switch, narrowband, [V-542

touch switches (see touch switches)

touchomatic, 11-693

triac, inductive load, IV-253
triac, zero point, I1-311
triac, zero voltage, 1-623
two-channel, 1-623
ultrasonic, 1-683
under-temperature switch, TV-570
VHF/UHF diode rf switch, [V-544
video, IV-618-621
video, automatic, I1I-727
video, general purpose, I11-725
video, high-performance, III-728
video, very-high off isclation, III-719
voice-operated, 1-608, I111-580
voice-operated, microphone-con-
trolled, IV-527
zero crossing, I-732
zero point, 1-373, 11-311
zero-voltage switching, closed con-
tact half-wave, 11-412
zero-voltage switching, solid-state,
optically coupled, IT1-410
zero-voltage switching, triac design,
1-623
switched-mode power supplies, II-470,
111458
50 W, off-line, II-473
100 kHZ, multiple-cutput, 11[-488
converter, + 350V push pull, [-494
switched light, capacitance, [-132
switching inverter, 500 kHz, 12 V
systems, [1-474
switching power amplifier, [-33
switching regulators
3 A, 11472
5V, 6 A, 25 uHz, separate ultrast-
able reference, 1497
6 A variable output, I-513
200 kHz, 1491
application circuit, 3W, 1-492.
fixed power supplies, 3 A, TV-408
high-current inductorless, I1-476
low-power, I11-490
multiple output MPU, [-513
positive, 1-498
step-down, 1493
step-up, 6V battery, 11-78
switching/mixing, silent audio, I-59
sync separators
single-supply wide-range, [1I-715
video circuits, IV-616
synthesizers
four-channel, 1-603
frequency, programmable voltage-
controlled, 11-265
music, [-599

T

tachometers, -100, 1-102, 1I-175, III-
335, I11-340, I11-595-588
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tachometers (cont.)
analog readout, IV-280
calibrated, HI-588
closed-loop, feedback control, 11-380
digital, II-61, ITI-45, TV-268-269, [V-
278
frequency counter, [-310
gasoline engine, I-94
low-frequency, II1-596
minimum component, 1-405
motor speed control, 11-378, 11-389
optical pick-up, I11-347
set point, II1-47
tandem dimmer, I1-312
tap, telephone, I11-622
tape-recorder circuits, I-21, 1-419, III-
599-601,.1V-547-548
amplifier, 1-90
amplifier, playback mode, IV-36
audio-powered controller, IV-548
automatic tape-recording switch, I-
21, I-21
automotive-battery power circuit,.Iv-
548
cassette-deck motor speed calibrator,
IV-353
extended-play circuit, III-600
flat-response amplifier, [11-673
interface for, II-614
playback amplifier, I1I-672, IV-36
positicn indicator/controller, {1-615
preamplifier, 1-90
sound-activated switch, I11-600, III-
601
starter switch, telephone-activated,
1-632
telephone-activated starter switch, I-
632, 11-622, T1-616
telephone-to-cassette interface, III-
618
telemetry demodulator, 1-228
telephone-related circuits, I1-616-635,
11-602-622, IV-549-564
amplifier, I11-621, IV-560
answering machine beeper, IV-559
auto answer and ring indicator, 1-635
automatic recording device, 11-622
blinking phone light menitor, II-624,
11-629
call-tone generator, IV-562
cassette interface, 1-618
-decoder, touch-tone, IV-555
dial pulse indicator, I1I-613
dialed-phone number vocalizer, II1-
731
dialer, pulse/tone, single-chip, I11-603
dual tone decoding, 0-620
duplex audio link, 1V-554
duplex line amplifier, I[1-616

842

eavesdropper, wireless, IT[-620

fax-machine switch, remote-con-
trolled, [V-552-553

flasher, phone-message, IV-556

flasher, tell-a-bell, IV-558

flasher, visual ring indicator, IV-559,
IV-561

frequency and volume controller, II-
623

hands-free telephone, I1I-605

handset encoder, 1-634, I11-613

hold button, [1-628, II-612

-in-use indicator, I-629, IV-560, IV-

563

intercom, IV-557

light for, 11-625

line interface, autopatch, 1-635

line momitor, 1-628

message-taker, [V-563

musical hold, 11-623

musical ringer, I-619

night light, telephone controlled, III-
604

off-hock indicator, 1-633

optoisolator status moniter, [-626

parallel connection, ITT-611

piezoelectric ringer, [-636

power switch, ac, IV-550

pulse-dialing, II1-610

recording calls, 1-632, I1}-616

recording calls, auto-record switch,
IV-558

recording calls, telemonitor, IV-553

redial, I1I-606

relay, [-631

remote monitor for, I1-626

repeater, I1-607

repertory dialer, line powered, I-633

ring detector, H-623, II1-619, IV-564

ring detector, optically interfaced, III-
611

ringers, IV-556

ringers, extension-phone ringer, IV-
561

ringers, high isolation, 1I-625

ringers, multi-tone, remote program-
mable, I{-634

ringers, musical, I1-619

ringers, piezoelectric, [-636

ringers, plug-in, remote, 11-627

ringers, relay, III-606

ringers, remote, 11-627, I11-614, IvV-
562

ringers, tone, 1-627, 1-628, 11-630,
[1-631

scrambler, 11-618

series connection, HI-609

silencer, IV-557

sound level meter monitor, I1[-614

speaker amplifier, IV-555

speakerphone, I1-632, I11-608

speech activity detector, II-617, III-
615

speech network, I1-633

status monitor using optoisolator, I-
626

switch, solid-state, line-activated, ITI-
617

tap, I11-622

tape-recorder starter controlled by, 1-
632

toll-totalizer, IV-551

tone-dialing, I1-607

tone ringers, 1-627, 1-628, 11-630, II-
631

Touchtone generator, I11-609

touch-tone decoder, IV-555

vocalizer, dialed-phone number, ITI-
731

television-related circuits (see also

video circuits)

amplifier, audio, I1I-39

amplifier, IF detector, MC130/
MC1352, I-688

amplifier, IF/FM IF, quadrature, I-
690

amplifier, RF, UHF TV-line amplifier,
V482, IV-483

audiofvideo switcher circuit, IV-540-
51

automatic tum-off, I-577

cross-hatch generator, I11-724

data interface, TTL oscillator, II-
372

decoder, stereo TV, 1I-167

IF detector, amplifier, MC130/
MC1352, 1-688

modulators, 1439, 11-433, 11-434

preamplifier, UHF, [II-546

rf up-converter for TVRO subcarrier
reception, [V-501

satellite TV audio switcher, IV-543

stereo-sound decoder, II-167

transmitter, I1I-676

transmitter, amateur TV, IV-599

temperature-related circuits (see alse

thermometers), IV-565-572

alarms, [I4, II-643

alarms, adjustable threshold, 11-644

automotive temperature indicator, T1-
56, IV-48

automotive water-temperature gauge,
IV-44

Centigrade thermometer, I1-648

control circuits, [-641-643, 11-636-
644, T11-623-628, IV-567

control circuits, defrost cycle, IV-566

control circuits, heater element, II-642



control circuits, heater protector,
servo-sensed, [11-624

control cireuits, heat sniffer, elec-
tronic, 111-627

control circuits, liquid-level monitor,
11-643

control circuits, low-power, zero-
voltage switch,I1-640

control circuits, piezoelectric fan-
hased, 1I-627

control circuits, proportional, [11-626

control circuits, signal conditioners,
11-639

control circuits, simgle setpoint, 1-641

control circuits, thermocoupled, 1V-
567

control circuits, zero-point switching,
111-624

converters, temperature-to-fre-
quency, 1-646, 1-168, 1-656, II-651-
653

converters, temperature-to-time, II-
632-633

defrost cycle and control, IV-566

heater control, 1-640, 11-642, I1I-
624

heat sniffer, I11-627

hiflo sensor, 11-650

indicator, IV-570

indicator, automotive temperature,
PTC thermistor, 1I-56

meastring circuit, digital, II-653

measuring sensor, transistorized, IV-
572

meter, 1-647

monitor, [1I-206

monitor, thermal monitor, IV-569

oscillators, crystal, temperature-
compensated, [-187

oscillators, temperature-stable, II-
427

over-temperature switch, IV-571

over/under sensor, dual output, II-
646

remote sensors, J-649, 1-654

sensors, 1-648, 1-657, [[-645-650,
111-628-631, IV-568-572

sensors, 0-50-degree C four channel,
1648

sensors, 0-63 degrees C, 111-631

sensors, 5 V powered linearized
platinum RTD signal conditioner, II-
650

sensors, automotive-temperature
indicator, PTC thermistor, II-56

sensors, Centigrade thermometer,
1-648

sensors, coefficient resistor, positive,
I-657

sensors, differential, 1-654, 1-655
sensors, over/under, dual output, II-
646
sensors, DVM interface, 11-647
sensors, hi/lo, II-650
sensors, integrated circuit, -649
sensors, isolated, [-651, INI-631
sensors, remote, 1-654
sensors, thermal monitor, IV-569
sensors, thermocouple amplifier, cold
junction compensation, 11-649
sensors, thermocouple multipiex
system, [II-630
sensors, zero-crossig detector, I-
733
signal conditioners, 11-639
thermocouple amplifier, cold junction
compensation, 11-649
thermocouple control, IV-567
thermocouple multiplex system, III-
630
transconducer, temperature-to-
frequency, linear, I-646
transducer, temperature-transducer
with remote sensor, 1-649
under-temperature switch, IV-570
zero-crossing detector, [-733
temperature-to-frequency converter, I-
168, 1-656, 11-651-653
temperature-to-frequency transcondu-
cer, linear, 1-646
temperature-to-time converters, III-
632-633
ten-band graphic equalizer, active filter,
1I-684
Tesla coils, 111-634-636
test circuits (see measurement/test
circuits)
text adder, composite-video signal, II-
716
theremins, 11-654-656
digital, 11-656
electronic, 11-655
thermal flowmeter, low-rate flow, ITI-
203
thermocouple circuits
digital thermometer using, 11-658
multiplex, temperature sensor sys-
tem, II1-630
pre-amp using, I11-283
thermometet, centigrade calibrated,
1-650
thermocouple amplifiers, 1-654, II-14
cold junction compensation, 11-649
high stability, I-355
thermometers, 11-657-662, I11-637-643,
IV-573-577
0-50 degree F, I-656
0-100 degree C, 1-656

adapter, 111-642

add-on for DMM digital voltmeter,
[11-640

centigrade, 1-655, 1I-648, I1-662

centigrade, calibrated, I-650

centigrade, ground-referred, 1-657

differential, 1-652, 11-661, III-638

digital, 1-651, [-658

digital, temperature-reporting, III-
638

digital, thermocouple, 11-658

digital, uP controlled, I-650

electronic, I1-660, 111-639, IV-575,
1V-576

Fahrenheit, [-658

Fahrenheit, ground-referred, 1-656

high-accuracy design, IV-577

implantable/ingestible, I1-641

kelvin, zero adjust, 1-653, 1I-661

kelvin, ground-referred, [-655

-linear, I11-642, IV-574

low-power, I-655

meter, trimmed cutput, [-655

remote, II-659

single-dc supply, IV-575

variable offset, I-652

thermostats

electronic, remote ac, two-wire, 1- 639
electronic, three-wire, I-640
three-in-cne test set, I11-330
three-minute timer, 111-654
three-rail power supply, [11-466
threshold detectors, precision, 11I-157
tilt meter, [1-663-666, I11-644-646
differential capacitance measurement
circuit, II-665
sense-of-slope, [1-664
ultra-simple level, 1I-566
time base i
crystal oscillator, T-133, IV-128
function generators, 1 Hz, for read-
out and counter applications, TV-201
time delays, 1-668, 11-220, 11-667-670,
11-647-649
circuit, precision solid state, 1-664
constant current charging, I11-668
electronic, [11-648
generator, 1-218
hour sampling circuit, 11-668
integrator to multiply 555 timers,
low-cost, 11-669
long-duration, -220
relay, 1-663
relay, ultra precise long, 1-219
timing threshold and load driver, III-
648
two-SCR design, 11-670
time division multiplex stereo decoder,
11168
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timers, 1-666, [-668, 11-671-681, III-
650-655, IV-578-536

0.1 to 90 second, 1-663

741 timer, 1-6687

adjustable, IV-585

adjustable ac .2 to 10 seconds, 11-681

alarm, II-674

appliance-cutoff timer, IV-583

CMOS, programmable precision, I1I-
652

-circuit, 11-675

darkroom, J-480

elapsed time/counter timer, I[-680

electronic egg, I-665

IC, crystal-stabilized, 11-151

interval, programmable, I1-678

interval, programmable, thumbwheel,
1-660

long-delay, PUT, 1-219

long-duration, PUT, I-675

long-duration, time delay, IV-585

long-interval, programmable, TV-581,
IV-582

long-interval, RC, 1-667

long-term electronic, 11-672

long-time, I11-653

mains-powered, IV-579

one-shot, I11-654

photographic, 1-485

photographic, darkroom enlarger, I11-
445

photographic, photo-event timer, IV-
379

reaction timer, game cireuit, IV-204

SCR design, IV-583

sequential, I-661-662, 1-663, I11-651

sequential UJT, 1-662

slide-show, II1I-444

slides, photographic, I11-448

solid-state, industrial applications, I-
664

ten-minute I timer, IV-584

three-minute, I1-654

thumbwheel-type, programmable
interval, [-660

time-out circuit, IV-586

transmit-time limiter, IV-580

triangie-wave generator, linear, IT1-
222

variable duty-cycie output, I11-240

voltage-controlled, programmable, I1-
676

washer, [-668

watchdog timer/alarm, IV-584

timing light, ignition, [I-60

timing threshold and load driver, I1}-648

tone alert decoder, 1-213

tone annunciator, transformerless, II1-
27-28
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tone burst generators, 1-604, 11-90
European repeaters, I11-74
tone controls (see elso sound genera-
tors), 1-677, H-682-689, I11-656-
660, IV-587-589
active bass and treble, with buffer, I-
674
active control, I'V-588
audio amplifier, I1-686
Baxandall tone-control audio ampli-
fier, IV-588
equalizer, ten-band octave, II[-658
equalizer, ten-band graphic, active
filter, 11-684
guitar treble booster, 11-683
high-quality, [-675
high-z input, hifi, I-676
microphone preamp, -675, 1I-687
mixer preamp, [-58
passive circuit, IT-689
preamplifier, high-level, II-G88
preamplifier, IC, 1-673, III-657
preamplifier, microphone, 1-675, II-
687
preamplifier, mixer, {-58
rumble/scratch filter, [1I-660
three-band active, 1-676, II-658
three-channel, 1-672
tremolo circuit, IV-589
Wien-bridge filter, I1{-659
tone decoders, 1-231, I11-143
dual time constant, I1-166
24 percent bandwidth, 1-215
relay cutput, 1-213
tone-dial decoder, I-631
tone detectors, 500-Hz, I11-154
tone-dial decoder, 1-630, 1-631
tone-dial encoder, 1-629
tone-dial generator, [-628
tone-dialing telephone, III1-607
tone encoder, [-67
subaudible, 1-23
tone-dial encoder, 1-629
two-wire, II-364
tone generators (see sound generators)
tone probe, digital IC testing with, II-
504
tone ringer, telephone, 11-630, 11-631
totem-pole driver, bootstrapping, 111-
175
touch circuit,. I-137

-touch switches, [-131, 1-135-136, II-

690-693, I11-661-665, TV-590-594
CMOS, 1137
bistable multivibrator, touch-trig-
gered, 1-133
double-button latching, 1-138
hum-detecting touch sensor, [V-594
lamp control, three-way, IV-247

low=current, 1-132
On/Off, 11-691, I11-663, TV-593
line-hum, 111-664
momentary operation, 1-133
negative-triggered, I111-662
positive-triggered, I11-662
sensor switch and clock, IV-591
time-on touch switch, IV-594
touchomatic, I1-693
two-terminal, I11-663
Touchtone generator, telephone, HI-
609
toxic gas detector, 11-280
toy siren, II-675
TR circuit, 11-532
tracers
audio reference signal, probe, 1-527
bug, I11-358
closed-loop, III-356
receiver, I{1-357
track-and-hold circuits, [[1-667
sample-and-hold circuit, I11-549, III-
562
signal, [11-668
tracking circuits, 111-666-668
positive/negative voltage reference,
111-667
preregulator, IT11-492
track-and-hold, HI-667
track-and-hold, signal,.III-668
train chuffer sound effect, II-588
transceivers (see also receivers; trans-
mitters), IV-595-603
CE, 20-m, Iv-596-598
CW, 5 W, 80-meter, IV-602
hand-held, dc adapter, I1I-461
hand-held, speaker amplifiers, 111-39
HF transceiver/mixer, IV-457
ultrasenic, I1I-702, III-704
transducer amplifiers, I11-669-673
flat-response, tape, II1-673
NAB preamp, record, IHi-673
NAB preamp, two-pole, I1I-673
photodiode amplifier, I1-672
preamp, magnetic phono, 111-671, HI-
673
tape playback, I1I-672
voltage, differential-to-single-ended,
11670
transducers, I-86
bridge type, amplifier, I1-84, IHI-71
detector, magnetic transducer, [-233
sonar, switch and, III-703
temperature, remote sensor, 1-649
transistors and transistorized circuits
flashers, 1I-236, III-26G0
frequency tripler, nonselective,
saturated, I1-252
headphone amplifier, II-43



on/off switch for op amp, IV-546
pulse generator, IV-437
sorter, 1-401
tester, [-401, TV-281

transmission indicator, 11-211

transmitters (see also receivers; trans-

ceivers), I1-674-691, IV-595-603
2-meter, IV-600-601
acoustic-sound transmitter, TV-311
amateur radio, 80-M, III-675
amateur TV, [V-529
beacon, I11-683, IV-603
broadcast, 1-to-2 MHz, I-680
carrier current, 1-144, I-145, TII-79
computer circuit, 1-of-8 channel, ITI-
100

CW, 1 W, II1-678
CW, 10 W, one-tube, 1-681
CW, 40 M, 111-684
CW, 902 MHz, I11-686
CW, HF low-power, TV-601
CW, QRF, I1I-690
fiber optic, MI-177
FM, 1-681

FM, infrared, voice-modulated pulse,

1V-228

FM, multiplex, 111-688

FM, one-transistor, II1-687

FM, (PRM) optical, I-367

FM, snooper, [E-680

FM, voice, I1I-678

FM, wireless microphene, [I1-682,
Ti1-685, T11-691

half-duplex information transmission
link, low-cost, IH-679

HF, low-power, IV-598

infrared, 1-343, 11-289, 11-290, I1I-
297, IV-226-227

infrared, digital, II[-275

infrared, FM, voice-modulated pulse,
v-228

infrared, remote control with
receiver, [-342

line-carrier, with on/off, 200 kHz, I-
142

low-frequency, III-682

multiplexed, 1-of-8 channel, [11-395

negative key-line keyer, 1V-244

optical, 1-363, IV-368

optical, FM, 50 kHz center fre-
quency, [1-417

optical, receiver for, [1-418

oscillator and, 27 and 49 MHz, [-680

output indicator, IV-218

remote sensors, loop-type, 11I-70

television, 1I1-676

ultrasonic, 40 kHz, [-685

"VHF, modulator, ITI-684

VHF, tone, [1I-681

treasure locator, lo-parts, [-409
treble booster, guitar, 11-683
tremolo circuits, 1-59, 111-692-695, TV-
589
voltage-controlled amplifier, 1-598
triac circuits
ac-voltage controller, IV-426
contact protection, II-531
dimmer switch, I1-310, IT1-303
dimmer switch, 800W, I-375
drive interface, direct dc, I-266
microprocessor array, 11-410
relay-contact protection with, [1-531
switch, inductive load, IV-253
trigger, 1-421
voltage doubler, II1-468
zero point switch, I1I-311
zero voltage, 1-623
triangle-to-sine converter, II-127
trizngle/square wave oscillator, 11-422
triangle-wave generators, 111-234
square-wave, 111-225, T11-239
square-wave, precision, [11-242
square-wave, wide-range, [11-242
timer, linear, I1[-222
trickle charger, 12 V battery, I-117
triggers
50-MHz, I1i-364
camera alarm, [11-444
flash, photography, xenon flash, II1-

447
optical Schmitt, I-362
oscilloscope-triggered sweep, III-438
remote flash, [-484
SCR series, optically coupled, HI-411
sound/light flash, 1-482
{nac, 1421
triggered sweep, add-on, [-472
tripler, nonselective, transistor satura-
tion, 11-252
trouble tone alert, T1-3
TTL circuits
clock, wide-frequency, I1I-85
coupter, optical, I1I-416
gates, siren using, II-676
Morse code keyer, 1I-25
square wave to triangle wave con-
verter, 11-125
TTL to MOS logic converter, 11-125
TTL oscillators, 1-179, -613
1MHz to 10MHz, I-178
television display using, 11-372
crystal, [-197
sine/square wave oscillator, IV-512
tube amplifier, high-voltage isolation,
V426
tuners
antenna tuner, 1-to-30 MHz, TV-14
FM, 1231

guitar and bass, 11-362

turbo circuits,-glitch free, I11-186
twang-twang circuit, I1-592
twilight-triggered circuit, I1-322
twin-T notch filters, I1I-403
two-state siren, {II-567
two-tone generator, I1-570
two-tone siren, II1I-562
two-way intercom, I11-252
two's complement, D/A conversion

system, binary, 12-bit, [1I-166

U

UAZ2240 staircase generator, I11-587
UHF transmissions
field-strength meters, IV-165
rf amplifiers, UHF TV-line amplifier,
IV-482, TV-483
source dipper, IV-269
TV preamplifier, I11-546
YVHE/UHF rf diode switch, IV-544
wideband amplifier, high performance
FETs, III-264
UJT circuits
battery chargers, 11I-56
metronome, [I-355
monostable circuit, bias voltage
change insensitive, [1-268
ultrasonic circuits (see alse sound-
operated circuits), I11-696-707, V-
604-606
arc welding inverter, 20 KHz, I1I-700
induction heater, 120-KHz 500-W,
I11-704
pest-controller, II1-706, IIt-707
pest-repeller,]1-684, 11-685, II1-699,
IV-605-606
ranging system, I11-697
receiver, 11I-698, I11-705
sonar transducer/switch, [II-703
sound source, TV-605
switch, [-683
transceiver, III-702, I1I-704
transmitter, I-685
undervoltage detector, IV-138
undervoltage monitor, 111-762
uninterruptible power supply, II-462
+5V, U477
unity-gain amplifiers
inverting, I-80
inverting, wideband, I-35
ultra high Z, ac, II-7
unity-gain buffer
stable, with good speed and high-
input impedance, II-6
unity-gain follower, 1-27
universal counters
10 MHz, 11-139
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universal counters {cont.)
40-MHz, II-127
universal mixer stage, I1I-370
universat power supply, 3-30V, IT{-489
up/down counter, extreme count
freezer, II1-125

Vv

vacuum fluorescent display circuit, II-
185
vacuum gauge, automotive, [V-45
vapor detector, 11-279
varactor-tuned 10 MHz ceramic reso-
nator oscillator, TI-141
variable current source, 100 mA to 24,
11471
variable duty-cycle oscillator, fixed-
frequency, 1I-422
variahle-frequency inverter, comple-
mentary output, II-297
variable-gain amplifier, voltage-con-
trolled, 1-28-29
variable-gain and sign op amp, T1-405
variable-gain circuit, accurate null and,
I11-69
variable oscillators, 1421
audio, 20Hz to 20kHz, 11-727
four-decade, single control for, 11424
sine-wave oscillator, super low-
distortion, [-558
wide range, 1I-429
variable power supplies, [II487-492,
1V-414-421
adjustable 10-A regulator, [11-492
current source, voltage-programma-
ble, IV-420
dc supply, SCR variable, [V-418
de supply, step variable, IV-418
dual universal supply, 0-to-50 V, 5 A,
Iv-416-417
regulated supply, 2.5 A, 1.25-t0-25 V
regulator, Darlington, IV-421
regulator, variable, 0-to-50 V, IV-421
regulator/current source, I1I-490
switch-selected fixed-voltage supply,
Iv-419
switching regulator, low-power, II-
490
switching, 100-KHz mmultiple-output,
111-488
tracking preregulator, II1-492
transformerless supply, [V-420
universal 3-30V, II1-489
variable current source, 160mA to
24, 1471
voltage regulator, I11-491
vehicles (see automotive circuits)
VFO, 5 MHz, II-551
VHF transmissions
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crystal oscillator, 20-MHz, III-138
crystal oscillator, 50-MHz, III-140
crystal oscillator, 100-MHz, II1-139
modulator, [-440, I1-684

tone transmitter, I11-681
VHF/UHF diede rf switch, TV-544

video amplifiers, I11-708-712

75-ohm videc pulse, III-711

buffer, low-distortion, III-712

color, I-34, HI-724

de gain-control, II1-711

FET cascade, 1-691

gain block, 11-712

IF, low-level video detector circuit, I-
689, 11-687

JFET bipolar cascade, I-692

line driving, I-710

log amplifier, 1-38

RGBE, III-709

summing, clamping circuit and, I1I-
710

video circuits (see also television-

related circuits), I11-713-728, IV-
607-621

audio/video switcher circuit, IV-540-
541

camera-image tracker, analog volt-
age, TV-608-609

camera link, wireless, [II-718

chroma demodulator with RGB
matrix, III-716

color amplifier, MI-724

color-bar generator, IV-614

composite-video signal text adder,
1I1-716

converter, RGB-to-NTSC, IV-611

converter, video a/d and d/a, IV-610-
611

cross-hatch generator, color TV, III-
724

dc restorer, II1-723

decoder, NTSC-to-RGB, IV-613

high-performance video switch, III-
728

line pulse extractor, [V-612

loop-thru amplifier, IV-616

mixer, high-performance video mixer,
1V-609

modulators, 1-437, 11-371, 11-372

monitors, RGB, blue hox, I11-99

monochrome-pattern geperator, IV-
617

multiplexer, cascaded, 1-0f-15, ITI-
393

PAL/NTSC decoder with RGB input,
II-717

palette, 1II-720

picture fixer/inverter, I1I-722

RGB-composite converter, ITI-714

signal clamp, 1II-726
switching circuits, [V-618-621
switching circuits, remote selection
switch, IV-619
switching circuits, remote-controlled
switch, IV-619-621
sync separator, IV-616
sync separator, single-supply wide-
range, [11.715
video op amp circuits, IV-615
video switch, automatic, ITI-727
video switch, general purpose, III-
725
video switch, very-high off isolation,
-719
wireless camera link, II1-71
vocal eliminator, IV-19
voice scrambler/descrambler, IV-26
voice scrambler/disguiser, V.27
voice substitute, electronic, I11-734
voice-activated circuits (see alse sound-
operated circuits), HI-729-734, TV-
622-624
ac line-voltage announcer, II1-730
allophone generator, I11-733
amplifier/switch, 1-608
computer speech synthesizer, I11-732
dialed phone number vocalizer, III-
731
scanner voice squelch, [V-624
switch, II[-580
switch, microphone-controlled, IV-
o527
switch/amplifier, [-608
voice substitute, electronic, I11-734
VOX circuit, IV-623
voltage amplifiers
differential-to-single-ended, II1-670
reference, 1-36
voltage-controlled amplifier, I-31, 1-598
attenuator for, [1-18
tremolo circuit, I-598
variable gain, 1-28-29
voltage-controlled filter, 11I-187
1,000:1 tuning, IV-176
voltage-controlled high-speed one shot,
11-266
voltage-controlted ramp generator, I1-
523
voltage-controlled resistor, [-422
voltage-controlled timer, programma-
ble, II-676

voltage-controlled amplifier, IV-20

tremolo circuit or, [-598
voltage-controlled oscillators, 1-702-
704, I1-702, 11-735, IV-625-630
3-5 V regulated output converter, III-
739
10Hz to 10kHz, 1-701, [H-735-741



555-VCO, TV-627
audio-frequency VCO, IV-626
crystal oscillator, II-135, IV-124
current sink, voltage-controlled, IV-
629
driver, op-amp design, IV-362
linear, 1-701, IV-628
linear triangle/square wave, 1I-263
logarithmic sweep, TII-738
precision, 1-702, I1-431
restricted-range, IV-627
stable, IV-372-373
supply voltage splitter, I11-738
three-decade, I-703
TMOQS, balanced, I1I-736
two-decade, high-frequency, 1-704
varactorless, IV-630
variable-capacitance diode-sparked,
I11-737
VHF oscillator, voltage-tuned, IV-628
waveform generator, 11I-737
wide-range, IV-629
wide-range, biphase, IV-628
wide-range, gate, [V-627
voltage-controller, pulse generator, III-
524
voltage converters, I11-742-748
12-to-16 V, TI-747
de-to-de, 3-25 V, [II-744
de-to-de, dual output + 12-15V, Iil-
746
flyback, high-efficiency, 1II-744
flyback-switching, self-oscillating, IT1-
748
negative voltage, uP-controlled, TV-
117
offline, 1.5-W, III-746
regulated 15-Vout 6-V driven, TII-745
splitter, TH-743
unipolar-to-dual supply, II1-743
voltage detector relay, battery charger,
I1-76
voltage followers, 140, [II-212
fast, [-34
noninverting, I-33
signal-supply operation, amplifier, II-
20
voltage inverters, precision, [1I-298
voltage meters/monitors/indicators, 11I-
758-772
ac voltmeter, I11-765
ac voltmeter, wide-range, 10-772
audio millivoltmeter, I1-767, 1II-769
automotive battery voltage gauge, IV-
47
battery-voltage measuring regulator,
V-77
comparator and, [1-104
dc voltmeter, III-763

dc voltmeter, resistance, high-input,
11-762
DVM, 3.5-digit, full-scale 4-decade,
111-761
DVM, 4,5-digit, 1II-760
FET voltmeter, 1I1-765, I[1-770
five-step level detector, 1-337
frequency counter, [1[-768
high-input resistance voltmeter, ITI-
768
HTS, precision, 1-122
level detectors, 1-338, 11-172, III-
759, INI-770
low-voltage indicator, III-769
multiplexed common-cathode LED
ADC, III-764
over/under moritor, 11-762
peak program detector, III-771
rf voltmeter, I11-766
solid-state battery, 1-120
ten-step level detector, 1-335
visible, 1-338, [-772
voltage freezer, III-763
voltage multipliers, IV-631-637
2,000 V low-current supply, IV-636-
637
10,000 V dc supply, IV-633
corona wind generator, IV-633
doublers, I11-459, IV-635
doubler, cascaded, Cockcroft-Walton,
IV-635
doublers, triac-controlled, ITI-468
laser power supply, IV-636
negative-ion generator, high-voltage,
TV-634
tripler, low-current, IV-637
voltage ratio-to-frequency converter,
111-116
voltage references, II-773-775
bipolar. source, III-774
digitally controlled, II-775
expanded-scale analog meter, I[1-774
positive/negative, tracker for, 111-667
variable-voltage reference source, IV-
327
voltage regulators, I-501, I-511, 11-484
0- to 10-V at 3A, adjustable, I-511
0- to 22-V, 1-510
0- to 30-V, I-510
5 V, low-dropout, II1-461
5V, 1A, [-500
6 A, variable output switching, 1-513
10 A, 1-510
10 A, adjustable, 11-492
10 V, high stability, I1[-468
15V, 1 A, remote sense, [-499
15 V, slow turn-on, [II-477
—15 V negative, 1-499
45V, 1 A switching, [-499

100 Vrms, 1-496

ac, III-477

adjustable output, [-506, I-512

automotive circuits, 1148, IV-67

battery charging, 1-117

bucking, high-voltage, HI-481

common hot-lead regulator, IV-467

constant voltage/constant current, I-
508

current and thermal protection, 10
amp, 11-474

dual-tracking, I1[-462

efficiency-improving switching, IV- 464

fixed pnp, zener diode increases
output, II-484

fixed-current regulator, IV-467

fixed-voltages, 1V-462-467

flyback, off-line, [I-481

high- or low-input regulator, IV-466

high-stability, [-499

high-stability, 1 A, I-502

high-stability, 10 V, III-468

high-voltage, III-485

high-voltage, foldback-current Limit-
ing, 11-478

high-voltage, precision, 1-509

low-dropout, 5-V, 1461

low-voltage, I-502, I-511

linear, low-dropout, ITI-459

linear, radiation-hardened 125 A, II-
468

mobile, 1-498

negative, [11-474, [V-465

negative, -15 V, [-499

negative, floating, I-498

negative, switching, 1-498

negative, voltage, 1-499

positive, floating, 1-498

positive, switching, I-498 -

positive, with NPN/PNP boost, III-
475

positive, with PNP boost, TII-471

pre-, SCR, 11-482

pre-, tracking, I11-492

projection lamp, I1-305

PUT, 90 V rms, 11-479

remote shutdown, I-610

negative, IV-465

sensor, LM317 regulator sensing, [V-
466

short-circuit protection, low-voltage,
1-502

single-ended, 1493

single-supply, 11-471

slow turn-on 15 V, 1-499

switch-mode, IV-463

switching, 3-A, III-472

switching, 3 W, application circuit, I-
492
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voltage regulators (cont.)
switching, 5 V, 6 A 25kHz, separate
.ultrastable reference, 1-497
switching, 6 A, variable output, 1-513
switching, 200 kHz, [-491
switching, multiple output, for use
with MPU, 1-513
switching, step down, [-493
switching, high-current inductorless,
111-476
switching, low-power, I11-490
variable, 111491, IV-468-470
variable, current source, IIT-490
zener design, programmable, [V-470
voltage sources
millivolt, zenerless, 1-696
programmable, 1.694
voltage splitter, 111-738
voltage-to-current converter, I-166, II-
124, III-110, Iv-118
power, [-163
zero IB error, [1I-120
voltage-to-frequency converters, I-707,
II1-749-757, IV-638-642
1 Hz-to-10MHz, I1I-754
1 Hz-t0-30 MHz, 111-750
1Hz-to-1.25 MHz, i11.755
5 KHz-to-2MHz, 1I1-752
10Hz to 10 kHz, 1-706, I1I-110
accurate, I1I-756
differential-input, III-750
function generators, potentiometer-
position, IV-200
low-cost, III-751
low-frequency converter, IV-641
negative input, 1-708
optocoupier, [V-642
positive input, [-707
precision, 1]-131
preserved input, II1-753
ultraprecision, [-708
wide-range, III-751, 1II-752
voltage-to-pulse duration converter, Il-
124
voltmeters
3/2 digit, I-710
31/z digital true rms ac, [.713
5-dligit, I11-760
ac, I11-765
ac, wide-range, II1-772
add-on thermometer for, I11-640
bar-graph, 1-99, H-54
dc, IT1I-763
de, high-input resistance, 111-762
digital, IIT4
digital, 3.5-digit, full-scale, four-
decade, I1I-761
digital, LED readout, [V-286
FET, 1-714, TI1-765, 1II-770
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high-input resistance, I1I-768
millivcltmeters (see millivoltmeters)
rf, 1-405, II1-766
wide-band ac, 1-716
voltchmmeter, phase meter, digital
readout, TV-277
volume amplifier, IT-46
volume control arcuits, [V-643-645
telephone, 11-623
volume indicator, audio amplifier, ['V-
212
VOR signal simulator, IV-273
vox box, II-582, IV-623
Vpp generator, EPROM, 11-114
VU meters
extended range, 1I-487, I-715
LED display, IV-211

W

waa-waa circuit, II-590
wailers (see alarms; sirens)
wake-up call, electronic, 11-324
walkman amplifier, 11-456
warblers (see alarms; sirens)
warning devices
auto lights-on warning, iI-55
high-level, 1-387
high-speed, I-101
Light, MI-317
light, battery-powered, 11-320
low-level, audio output, I-391
speed, [-96
varying-frequency alarm, I11-579
water-level sensors (see fluid and
moisture detectors)
water-temperature gauge, automotive,
V44
wattmeter, 1-17
wave-shaping circuits (see also wave-
form generators), IV-646-651
capaciter for high slew rates, IV-650
clipper, glitch-free, TV-648
flip-flop, S/R, IV-651
harmonic generator, TV-649
phase shifter, [V-647
rectifier, full-wave, IV-650
signal conditioner, TV-649
waveform generators (see also burst
generators; function generators;
sound generators; square-wave
generators: wave-shaping circuits),
1I-269, 11-272
audio, precision, I1-230
four-output, {11223
harmonic generator, [V-649
high-speed generator, 1-723
precise, 11-274
ramp generators, IV-443-447

sawtooth generator, digital, IV-444,
IV-446
sine-wave, IV-505, IV-506
sine-wave, 60 Hz, IV-507
sine-wave, audio, [1-564
sine-wave, L.C, [V-507
sine-wave, LF, [V-512
sine-wave oscillator, audio, II1-559
staircase generators, [V-443-447
staircase generator/frequency
divider, 1-730
stepped waveforms, [V-447
triangle and square waveform, [-726
VCO and, I1-737
wavemeter, tuned RF, [V-302
weather-alert decoder, IV-140
weight scale, digital, I1-398
Wheel-of-Fortune game, IV-206
whistle, steam locomotive, II-589, Iil-
568
who's first game circuit, [11-244
wide-range oscillators, 1-69, 111-425
variable, I-730
wide-range peak detectors, 111152
hybrid, 500 kHz-1 GHz, III-265
instrumentation, If1-281
miniature, I11-265
UHF amplifiers, high-performance
FETs, 11264
wideband amplifiers
low-noise/low drift, [-38
two-stage, 1-689
f, IV-489, IV-490, IV-491
rf, HF, IV-492
o, JFET, V493
rf, MOSFET, V492
f, two-CA3100 op amp design, IV-
491
unity gain inverting, I-35
wideband signal splitter, II1-582
wideband two-pole high pass filter, II-
215
Wien-bridge filter, I11-659
notch filter, I1-402
Wien-bridge oscillators, §-62-63, 1-70,
I11-429, IV-371, IV-377, I¥-511
CMOS chip in, II-568
low-distortion, thermally stable, I11-
557
low-voltage, III-432
sine wave, 1-66, 1-70, II-566
sine-wave, three-decade, IV-510
sine-wave, very-low distortion, IV-
513
single-supply, III-558
variable, IT1-424
wind-powered battery charger, II-70
windicator, 1-330
window circuits, II-106, I11-90, III-776-



781, IV-655-659
comparator, TV-658
comparator, low-cost design, IV-656-
657
comparator, voltage comparator, IV-
659
detector, IV-658
digital frequency window, II1-777
discriminator, multipte-aperture, I1I-
781
generator, [V-657
high-input-impedance, 1I-108
windshield wiper circuits
control circuit, 1-103, 1-105, H-62
delay circuit, II-55
delay circuit, solid-state, 1V-64
hesitation control unit, I-105
intermittent, dynamic braking, 11-49
interval controller, IV-67
slow-sweep control, I1-55
windshield washer fluid watcher, I-107
wire tracer, I1-343

wireless microphones (see micro-
phones), TV-652

wireless speaker system, IR, 1[1-272

write amplifiers, III-18

X

xenon flash trigger, slave, [I1-447
XOR gates, IV-107 ’
complementary signals generator, I1I-
226
oscillator, 11429
up/down counter, I1I-105

Y

yelp oscillator/siren, II-577, [1I-562

Z

280 clock, 11-121

zappers, battery, [1-64
ni-cad battery, II-66
ni-cad hattery, version II, I1-68
zener diodes
clipper, fast and symmetrical, IV-329
increasing power rating, 1-496, I1-485
limiter using one-zener design, TV-
257
tester, 1-400
variable, 1-507
voltage regulator, programmable, IV-
470
zero-crossing detector, H-173
zero meter, suppressed, [-716
zero-point switches
temperature control, I11-624
triac, 1I-311
zerc-voltage switches
closed contact half-wave, II[-412
solid-state, optically coupled, 111410
solid-state, relay, antiparallel SCR
output, {11-416
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