Electronics

' I I
|

i

i ‘ ‘

|

1




DESIGNERS CASEBOOK
Number 5

PREPARED BY THE EDITORS OF
Electronics

Fifth in a continuing series of selected Designer’s Casebook sections of
Electronics magazine. This edition includes Electronics issues from June 19,
1980 through November 3, 1981. Also included are feature articles and items
from Engineer’s Notebook of particular interest to the circuit designer.
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AUDIO AND ANALOG

2 Pulse modulator provides switched-mode amplification

3 Antilog amplifiers improve biomedical signal’s S/N ratio

4 Bilateral speaker networks form switchless intercom

5 TTL line drivers link fiber optics

6 Dc-coupled trigger updates quickly

7 Optical age minimizes video measurement errors

8 Differential amp cancels integrator’s crosstalk

9 On-chip transistors extend audio amp’s design flexibility
12 On-chip transistors add versatility to op amp
14 Integrator improves 555 pulse-width modulator
15 Bi-FET op amps simplify AGC threshold design
16 Feedback reduces offset in wideband video amplifiers
17 Dual-function amp chip simplifies many circuits
Dual-function amplifier eases circuit design
Fm receiver mixes high gain with low power
Agc prevents noise build-up in voice-operated mike
Power-sharing bridge circuit improves amplifier efficiency
26 Bi-FET op amps invade 741’s general-purpose domain
Current-biased transducer linearizes its response
Counter indicates when its probe is compensated
Transistor probe simplifies solid-state gaussmeter
Five-chip meter measures impedances ratiometrically
34 Charge-balancing modulator aids analog-signal isolation

CONTROL

Thermocouple simplifies temperature controller

Lamp dimmer fades in equiluminous steps

Zero-crossing controller heats beakers noiselessly
One-chip tachometer simplifies motor controlier

40 On/off timer maintains precision over wide range

41 Voltage-controlled resistance switches over preset limits
Divider sets tuning limits of C-MOS oscillator

Multiplier increases resolution of standard shaft encoders
Simplified multiplier improves standard shaft encoder
Fewer parts resolve shaft encoder data

Train speed controller ignores track resistance

Power-up relays prevent meter from pinning
Opto-isolated line monitor provides fail-safe control
Stepper resolves motor’s angular position to 0.1°

51 Serial-data interface eases remote use of terminal keyboard
52 One-chip alarm scares auto thieves

53 Dual tones advance slides automatically

54 Current mirror linearizes remote-controlled timer
Low-cost controller stabilizes heater-type cryostats

56 Noise-immunized annunciator sounds change-of-state alarm
MOS FETs sequence power to sensitive op amps
Audio-visual controller synchronizes museum display

DESIGN

62 Two-chip radio link pilots toys and models
67 Transformerless inverter cuts photovoltaic system losses

73 Achieving stability in IC oscillators
80 Isolator stretches the bandwidth of two-transformer designs
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FILTERS

Tracking filters demodulate two audio-band fm signals
Voltage controlled integrator sets filter's bandwidth
Inverting amplifier flips filter’'s response curve

Logic gate filter handles digital signals

Low-pass Chebyshev filters use standard-value capacitors
High-pass Chebyshev filters use standard-value capacitors

LOGIC

Dynamic logic probe displays five states

Digital comparator saves demultiplexing hardware
Digital comparator minimizes serial decoding circuitry
Dual one-shot keeps firmware on track

Index separator extracts all disk formats

Dual-feedback amplifier zeroes comparator hysteresis
Decoder logs signals’ order of arrival

Four-chip meter measures capacitance to within 1%
Time-slot assigner chip cuts multiplexer parts count
Enhanced multiplexer cuts parts count

Pulse-width monitor flags poor timing

Improving the LM395 for low-level switching

Contact tester quantifies open-, short-circuit tendencies
PLL performs accurate phase measurements
Interfacing TTL with fast bipolar drivers

Adapter equips HP analyzer for general ROM tracing
LED indicates timing error in emitter-coupled logic one-shot
Wired-OR ECL one-shot has near-zero propagation time
Twin optocouplers raise serial transmission speed
Digital phase meter updates measurement each cycle

POWER SUPPLIES

One-chip voltage splitter conserves battery power

V-MOS oscillator ups converter’s switching frequency
Low-loss shunt protects high-current supplies

Low-cost timers govern switched-mode regulator
Low-power inverter ignites gas-discharge lamps

Reed-coil relay is behind flexible fault detection

Milliampere current source is voltage-controlled

Power-fail detector uses chip’s standby mode

High-current voltage regulator works with negative supplies
Regulator boosts supply voltage for programming EE-PROMs
Stacked voltage references improve supply’s regulation
Comparator circuit regulates battery’s charging current

SIGNAL CONVERSION

140 One-chip DVM displays two-input logarithmic ratio

141 Serial-to-parallel converter decodes width-modulated BCD
142 Switched V-f converter linearizes analog multiplier

143 Voltage-detector chip simplifies V-f converter

144 Low-power f-V converter turns portable tachometer

145 Integrator improves 555 pulse-width modulator




146 Dithering display expands bar graph’s resolution

148 Multiplexers compress data for logarithmic conversion
150 Low-cost coordinate converter rotates vectors easily
1562 Adapting a home computer for data acquisition

SIGNAL SOURCES

1565 FSK transmitter uses two gated oscillators

156 Simple sound generator takes orders from microcomputer
1568 Op-amp summer forms simple high-speed phase generator
160 Adjustable ex generator colors synthesizer’s sounds

161 Two-chip generator shapes synthesizer’s sounds

162 Sync clock, counter improve programmable-width generator
163 Four chips generate pseudorandom test data

164 Two-chip pulse generator operates at 75 MHz

165 Deglitcher-delay circuit serves also as pulse generator

166 Low-cost generator delivers all standard bit rates
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