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able version of the Fig. 5(A) circuit.
In this case, the discharge diode is
connected from the CLR input of the
D-type flip-flop to the trigger input.
Retriggering occurs by bringing the
trigger input to logic high and then
back to logic low.

One-shot multivibrator circuits
built using CMOS devices suffer
from a couple of problems. Unless
either specified B-series CMOS ICs
or Schmitt-trigger CMOS devices are
used, the rise and fall times of the
output pulse will suffer. Also, very-
short durations are difficult to achieve
with most CMOS devices. In these
cases, however, you may be able to
turn to TTL devices.

TTL devices produce both shorter
durations (in the nanosecond range)
and faster rise times. You can use the
same type of inverter-based one-shot
multivibrator circuits in. TTL as we
discussed above for CMOS devices.
Of course, you may prefer to opt for
specialized multivibrator chips in-
stead of TTL devices.

Shown in Fig. 6 is the schematic
diagram of the specialized 74121
TTL-logic one-shot multivibrator.
Also available are 74122 and 74123
TTL devices that can be used, though
they operate in a slightly different
manner to the 74121. Don Lancas-
ter’s TTL Cookbook gives the pin-
outs and rules of operation for the
other TTL one-shot multivibrators.
When assembling the Fig. 6 circuit,
use a value of greater than 10 picofar-
ads for capacitor C and keep the val-
ue of resistor R between 2,000 and
40,000 ohms. Output duration of this
circuit is approximately 0.7RC.

TTL one-shot multivibrator de-
vices are somewhat sensitive to elec-
trical noise and, thus, are a little dif-
ficult to work with. Consequently,
some experts recommend using ei-
ther CMOS devices or a 555 timer un-
less you need very short durations.

In Fig. 7 is shown the schematic
diagram of a circuit for using the 555
and 7555 timer chips as monostable
multivibrator circuits. The circuit is
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Fig. 8. Astable configuration for 555
and 7555 timer chip circuit.

timed by the values of RI and CI,
and output duration is calculated us-
ing the formula T = 1.1R1CI1. An
advantage of this circuit is that it is
compatible with TTL if V+ is +35
volts. The circuit possesses a relative-
ly high drive capability. It is also
compatible with CMOS circuits that
operate with a variety of solid-state
and other components.

Shown in Fig. 8 is the astable con-
figuration of the 555/7555 devices.
In this case, the circuit is similar to a
one-shot multivibrator that is self-
triggered. The output frequency of

the circuit is calculated from the for-
mulaF = [1.44/(R1 + 2R2)CI1]. The
duty factor (duty cycle) of the circuit
is the ratio of high to low times and is
calculated from the formula T = (R1
+ R2)/R2.

Pulse-Generator Circuit

A pulse-generator circuit must be
able to develop an output train of
pulses with variable duty factor. One
of the easiest ways to obtain a wide-
range pulse generator is to connect an
astable multivibrator in cascade with
a monostable multivibrator, as illus-
trated in Fig. 9. The RC network be-
tween the two stages is used to differ-
entiate the astable output pulses.

By making the frequency of the
astable circuit adjustable, you gain
control over the pulse repetition rate.
Similarly, pulse width is set by mak-
ing the duration of the one-shot mul-
tivibrator stage adjustable. If de-
sired, the output of the astable multi-
vibrator stage can be brought outto a
front-panel connector and used as a
square-wave signal source.

Summing Up

Pulse circuits are useful to both digi-
tal and analog circuit enthusiasts.
Understanding the nature of pulses
and pulse circuits goes a long way to-
ward understanding much of elec-
tronics. This knowledge is useful to a
wide range of amateur and profes-
sional electronics people alike. ME
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Fig. 9. Pulse generator circuit built using an astable multivibrator in cascade
with monostable multivibrator.
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