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Gate generation is often an in-
evitable step in digital-signal 

processing. Invariably, the gate gen-
eration during event processing in a 
digital system uses the input trigger of 
a monostable multivibrator. The val-
ues of the RC (resistance-capacitance) 
components within the manufacturer-
supplied parameters determine the gate 

width of the output pulse of the mono-
stable multivibrator. The monostable 
multivibrator generates only one-shots 
for each input trigger during event 
processing.

However, you can enhance the func-
tional capability of gate generation of 
a monostable multivibrator with mod-
ifications in its input-trigger circuitry 

to generate any number of output-gate 
pulses for each single-input triggering. 
You can exploit the resultant circuit to 
generate a fixed number of repetitive 
gate pulses with a single-input trigger 
by incorporating a counter with the 
circuit to keep track of the gate gen-
eration. The monostable multivibrator 
becomes inactive as soon as it gener-
ates the requisite number of gates.

Figure 1 shows modifications to a 
monostable multivibrator that allow it 
to repetitively generate 63 gate pulses 
with one trigger. The RC components 
determine a gate width of 5 to 75 �sec. 
However, this design has a preset gate 
width of 20 �sec to give a total time 
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the slow change in gate voltage as a 
change in lamp brightness. Any leak-
age is inside and external to Q1. You 
may be able to detect a change in 
lamp brightness within a few seconds. 
But, even if you don’t notice it, some 
change of voltage will occur. If you tap 
S1 several times at intervals of a few 
seconds, the lamp will soon toggle be-

tween full brightness and fully off.
To use the circuit to control higher 

voltages, you can supplement R2 with 
a resistor to ground to form a volt-
age divider to ensure that C1 doesn’t 
charge to a voltage that would destroy 
the gate of Q1 (Figure 2). For a more 
practical toggle circuit that will indefi-
nitely hold a state, you can add a tran-

sistor and some resistors (Figure 3).
If Q1 is on and powers the load, then 

Q2 is also on, holding Q1’s gate on at 
about half the power-supply voltage 
because of the voltage-divider action 
of R4 and R5. Tapping S1 toggles the 
output as before, and, with Q1 off, Q2 
is also off, allowing R5 to hold Q1’s gate 
near ground potential.EDN
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Figure 1 By adding counters and an oscillator to the output of a monostable multivibrator, you can generate any number of 
output-gate pulses.
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Piezoelectric buzzers find wide 
use as audible-signal generators 

because of their low power consump-
tion and clear, penetrating sound. An 
external driver or a self-driven circuit 
that oscillates at the resonant fre-
quency of the piezoelectric element 
can drive these buzzers. A piezoelec-
tric element produces the maximum 

sound output at its resonant frequen-
cy. However, the resonant frequency 
of a piezoelectric element can have a 
tolerance as great as �15%. An exter-
nal driver tuned to the nominal reso-
nant frequency is therefore likely to 
miss the actual resonance point. This 
Design Idea externally drives a piezo-
electric element and automatically 

finds its actual resonant frequency.
The basis for operation is the follow-

ing principle: When you apply an al-
ternating voltage to the terminals of a 
piezoelectric element, the element will 
begin to vibrate. If you remove the ex-
citation, vibrations will continue in a 
damped manner before they cease al-
together. These residual vibrations will 
cause damped oscillations at the termi-
nals of the piezoelectric element. If the 
excitation is close to the resonant fre-
quency, the vibrations will be stronger 
and the residual oscillations will last 
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interval of 1260 �sec. When the in-
put-trigger pulse goes to the active low, 
Pin 1, of the JK 74LS112 flip-flop, the 
falling edge of the input-trigger pulse 
activates the flip-flop to set Q. Be-
cause the default condition of Pin 2 of 
the NAND gate is at a high level, the 
transition at the output pin, Pin 3, of 
the NAND gate passes on to the ac-
tive-low input of the monostable mul-
tivibrator at Pin 1. The falling edge of 
the output pulse of the NAND gate 
triggers the monostable multivibrator 
to generate the first gate pulse of pre-
defined gate width.

Subsequently, when the Q output 
pulse of the monostable multivibrator 
makes a transition from high to low, 
the rising edge of the complementary 
output pulse of the monostable multi-

vibrator at Q, Pin 4, connects back to 
the two-input NAND gate. Through 
a series of inverter retriggers, the mo-
nostable multivibrator again generates 
the next gate pulse. The gate genera-
tion can continue indefinitely. How-
ever, the Q output after inversion also 
feeds into two 74LS393 hex counters. 
The two hex counters cascade together 
to count the 63 gate pulses. As soon as 
the circuit counts the requisite number 
of gate pulses, Pin 9 of the hex coun-
ter goes high and, after inversion, clears 
the active state of the JK flip-flop.

The two-input NAND gate’s Pin 1 
also goes to a low level and disables the 
flip-flop, preventing the feedback ris-
ing-edge transition of the Q of the mo-
nostable multivibrator from again pass-
ing on to the trigger input—Pin 1 of 

the monostable multivibrator. So, the 
trigger to the monostable multivibrator 
and further gate generation stop (refer-
ences 1 and 2).EDN
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Figure1 At a frequency of 4 kHz, which is closer to the resonant frequency, residual oscillations last longer (a) than the 
resonant frequency with 3.2 kHz (b).
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