
B. Trepak

This circuit has been designed to
respond only to two hand claps which
occur in (relatively) quick succession,
and to ignore one hand clap or even con-
tinuous clapping, as well as most other
sounds which normally have a lower fre-
quency contents than a hand clap. Even
so, the system is not foolproof but is
should be adequate for simple domestic
applications such as switching lights on
and off.

The circuit diagram and the accompa-
nying timing diagram will be discussed
briefly to explain the basic operation of
the circuit.

The sound picked up by the electret
microphone is first amplified to a level
suitable for further processing. This is
done with two inverters from a 4049 IC,
which is normally listed as a ‘hex
inverter’ package. By connecting high
value feedback resistors between the
input and output of each inverter, and
coupling the inverters with a capacitor
(C3), a primitive but otherwise perfectly
adequate analogue amplifier is created.
The value of capacitor C2 at the amplifier
input is such that only higher frequency
sounds are amplified. The amplifier out-
put signal is ‘squared’ before being used to charge C4 via
D1. The final two inverters from the 4049 package, IC1e and
IC1f, are configured to act as a Schmitt trigger. The first
inverter of this pair produces a negative pulse each time a
sound of sufficient amplitude is picked up by the micro-
phone. The duration of this pulse is determined by that of
the sound and the values of C4-R6 which are chosen to
ensure that the output will only go high when the sound
ceases. The final inverter produces a corresponding posi-
tive pulse.

The rising edge of the Schmitt trigger output signal is
differentiated by C6-R9 producing a positive going pulse
when the sound ceases. This triggers monostable IC2a
built around one half of a 4013 dual D flip-flop. If a second
pulse appears on D3 after the first one has ceased, while
the output of the monostable is still high, the clock input of
toggle flip-flop IC2b will go high causing the Q output to
go high and T1 to be turned on. Consequently relay Re1 is
energized and the load is switched on and will remain on
until a valid clap command is received (toggle function).

LED D1 is connected to the Q output of IC2a and will
indicate the time slot available for the two successive claps.

The circuit is best powered from a mains adaptor set to
achieve about 12 V DC output voltage when loaded with
40 mA plus the relay coil current.
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Clap Activated Switch



The microphone is an electret (a.k.a. ‘condenser’) type
with an internal amplifier which is normally supplied with-
out any leads. The pad connected to the microphone
encapsulation is usually the negative terminal.

When the relay is used to switch mains-powered loads,
electrical safety precautions should be observed, includ-
ing compliance with the relay contact ratings specified by

the manufacturer and a minimum contact distance of 6 mm
between all contacts and wires carrying the mains voltage.
The coil resistance of the relay should not be lower than
about 400 Ω to prevent overloading of T1 and the supply
voltage dropping when the relay comes on. Only the make
contact of the relay is used.
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One of the most frequent uses of n-channel MOSFET’s is as
a voltage controlled switch. To ensure that the MOSFET
delivers the full supply voltage to the load it is necessary for
the gate voltage to be a few volts above the supply voltage
level. This can be a problem if no other suitable higher volt-
age sources are available for use elsewhere in the circuit.

The LTC 1982 dual high-side switch controller from Lin-
ear Technology (www.linear-tech.com) solves this problem
by incorporating a voltage tripler circuit in the gate driver
stage. The gate voltage is limited to +7.5 V which is 2.0 V
above the IC’s maximum operating voltage. It can directly
drive the gate of logic-level MOSFET with a VGS(th) from
1.0 V to 2.0 V. A suitable n-channel logic level MOSFET
would be the BSP 295. This device can switch up to 1.5 A
and is available in an SOT 233 SMD package.

(014134-1)
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Dual High Side Switch Controller

B. Kainka

PC radios are certainly nothing unusual. However, unless
you are prepared to spend a lot of cash you can’t buy a
wideband PC radio that receives short-wave signals — if
you want one that will not break the bank, you will have to
build it yourself. There’s no need for a battery or power
supply, since power can be drawn directly from the PC ser-
ial interface. The audio signal is fed into the PC sound card.
The circuit diagram in Figure 1 shows this simple audion
receiver. The transistor in the common-emitter circuit
demodulates AM signals, thanks to its exponential charac-
teristic curve. Since the base–emitter junction is already
biased, RF potentials of a few millivolts are sufficient to
achieve demodulation. For this reason, the audion circuit is
significantly more sensitive than a simple diode detector.

So where is the tuning capacitor? It’s not needed, since the
receiver has an extremely wide bandwidth and (simulta-
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