TIMING CIRCUITS

one-shots

timer 555

counting with FF
555 oscillator
relaxation oscillator
VCO

MONOSTABLE MULTIVIBRATOR (ONE-SHOTS)

e Generates a fixed length output pulse after receiving a trigger signal. The pulse length is
determined by external RC network
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One-shot Parameters
e input gating

o retriggerability

e resettability

e pulse width
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Timing Circuits

TIMER 555

General purpose variable timing device:

monostable multivibrator (pulse generator)
astable multivibrator (oscillator)

ramp generator

pulse width modulation

pulse position modulation
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Function Table

reset trigger threshold | OUT discharge
L X X L on
H <1V, X H off
H >V, >4V, L on
H >3V, <3V n.c. n.c.

thresh
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COUNTING WITH FF
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using SR FF and D register
o JUUUL :

input pulse

train

a D
oulput | | | | |
Figure 8.62.

8 Pulse-train synchronizer.

Counters

binary counter: 74393

BCD counter: modulo-10 counter: 74390
modulo-n counter

cascading

ripple counter
synchronous counter
74160-163:  4-bit synchronous
74590,592:  8-bit synchronous
up/down counter: 74191, 74193, 74569, 74579
load & clear
counter + latch: latched data can be displayed while counting continues
three-state output: 74779
74C925-928: counter + latch + 7-seg decoder, driver
TIL306/7: counter with display
Intersil 7216: 8-bit 10MHz universal counter, w. dispaly
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OSCILLATORS

feedback

filter

Loop Gain <1

Loop Gain > 1

—» output

amplifier

Oscillation (if started ortificially} dies out;
will not siart otherwise.

Sustained oscillation at fixed emplitude,
but it needs something to stort it.

Oscilation self—starts, but keeps growing
until clipping occurs. (A perfect, theoretical
circuit would still need a push—start.]

Osclialor Stacting on
Seif—Generuted Noise

Fig 14.5 — An oscillator with nolse. Real-world amplifiers, no matter how quiet,
generate same internal noise; this atlows real-worid oscillators to seif-start.
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OSCILLATOR WITH 555
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RELAXATION OSCILLATOR
OpAmp circuit with saturation

IfV,>V. =V

Saturation: If V. <V N v

V, =3V, always.
If Vo =+Vc initially:
Capacitor charges toward +V¢¢
Ve = -%Vcc
When Vpreaches Vec/2 = V. >V, = V, =-V
Capacitor discharges toward -V¢c
VB = __% Vcc
When Vareaches -Vee/2 = V. <V, = V

out = TVee
Repeat from beginning
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VOLTAGE-CONTROLLED OSCILLATOR: VCO
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e VCO’s can also be made from 555 timers.

Function Generator
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¢ VCO + wave shaping
¢ integrate square wave > triagular wave
e integrate triangular wave > low pass filter > good approx. of sine wave

VCO ICs

e 8038, 2206

o T74L.S624-9: 20MHz

e 1648: 200MHz

¢ VFC, voltage-to-frequency converters: LM331, AD650
e PLL: VCO+phase detector: 4046, 74HC4046
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FREQUENCY MEASUREMENTS

Digital Frequency Counter
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PLL: PHASE-LOCKED LOOP
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