
R15. C9 removes any DC-offset voltage
and R16 protects the output buffer from
the effects of too high capacitive loads.
R17, finally, keeps the output at 0 V.
The choice of the quad opamp is rela-
tively uncritical. Here the unassuming
TL074 is used but you may even apply
rail to rail opamps as long as they are

stable at unity gain. Also, watch the sup-
ply voltage range.
The graph in Figure 2 (produced by our
Audio Precision analyser) shows nine
response curves obtained by setting the
two tone controls to minimum, mid posi-
tion and maximum. Note that 0 dB is rel-
ative to the mid position of the pots!

A simple circuit board was designed for
the project (Figure 3). Linear-law poten-
tiometers may be fitted directly onto the
board. Two boards are required for a
stereo application. The relevant connec-
tions on the boards are then wired to a
stereo control potentiometer.
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partially charge via R8, but this is not of
sufficient duration to exceed the voltage of
2.5 V. Only when the light barrier is inter-
rupted will C4 charge far enough that the
output of IC4a will toggle and become a
‘0’. Because IC4a has an open-collector

output, C5 will be immediately discharged
and the output of IC4b will become a ‘1’.
With R9 and C5 this signal is stretched to
about one second. If you increase the
value of R9 to 100 kΩ, then this will
become about 10 seconds. R12 and R13
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It’s good fun to keep an eye on all sorts of
things in your environment and on the
basis of events in this environment to
switch, for example, lamps or buzzers.
To help with this, the light barrier
described here can be used to guard an
entrance. You can use it to signal of
someone is walking through the corridor,
or to check if the car has been parked far
enough in the garage to be able to close
the door. The circuit consists of a trans-
mitter, which sends modulated infrared
light and a receiver, which recognises
this. The circuit used here is almost insen-
sitive to daylight or fluorescent light and
therefore can be used outside.
The transmitter (Figure 1) generates
about 1000 times per second, for a
period of 540 ms, a burst of 36 kHz.
IC1 has been set with C1, R1 and R2 to
a frequency of about 1000 Hz. The out-
put of IC1 ensures that IC2 will oscillate
about 1000 times per second for a
period of about 540 ms. IC2 is set to a
frequency of 36 kHz with C2, P1, R4
and R5. The output of IC2 drives the IR
LED D1 via transistor T1. C3 and R3 pre-
vent the reasonably high current through
D1 from generating too much interfer-
ence on the power supply rail.
The receiver (Figure 2) is quite a simple
design, because IC3 already does a lot of
the work for us. When the IC ‘sees’ an IR-
signal with a frequency of 36 kHz, the out-
put of IC3 will become ‘0’. The transmit-
ter circuit alternates between sending an
IR-signal of 36 kHz for 540 ms and is
quiet for 470 ms. When this signal arrives
at IC3, C4 will discharge via D2. Because
the non-inverting input of IC4a is set to
2.5 V, with the aid of R10 and R11, the
output of IC4a will be a ‘1’. In the inter-
vening quiet periods of 470 ms, C4 will



are included to prevent chatter of the out-
put around the trigger point, although
there is not really a risk of that happening
in this circuit. Together with R14, the out-
put of IC4b delivers a clean logic signal
that we can use for further processing.
The quickest way of calibrating the fre-
quency of IC2 to 36 kHz, using P1, is
with the aid of an oscilloscope. If you do
not have one of those, then point the IR-
LED D1 at the receiver IC3 and turn P1
so that the voltage on the inverting input
of IC4a is as low as possible. Make sure
that IC3 during the calibration does not
receive too high a signal by placing the
IR-LED a considerable distance away or
by not pointing directly at the receiver. If
this procedure is not that successful then
just set P1 to the centre position, this
works just fine usually.

You should not have a problem with
ambient light with this circuit. If you do
have a problem because, for example,
there is direct sunlight on IC3, then you
will need to place it inside a small tube
and point it at the IR LED. In this way no
direct sunlight can reach the receiver. If
the IR LED and the receiver are placed
too close together it is possible that the
receiver will sense light reflected off the
walls, even when someone is standing

between the transmitter and receiver. In
this case the solution is also a short
piece of tube for both the transmit LED
as well as the receiver (Figure 3).
Make sure that the tubes are opaque
(paint black or use water pipe, for
example). The wires to the IR LED can
be several meters long without any
problems. Do not place the receiver IC
too far from the circuit.

(060086-1)

elektor electronics - 7-8/200642

D1

IR-LED LD274 IR-sensor TSOP1736

060086 - 1 - 13

IR

3

next half-wave, so IC1c and IC1a switch
on T4 and T1, respectively.
As you can see, the voltage dividers are

not fully symmetrical. The input voltage is
reduced slightly to cause a slight delay
in switching on the FETs. That is better
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Wolfgang Schubert

The losses in a bridge rectifier can easily
become significant when low voltages
are being rectified. The voltage drop
across the bridge is a good 1.5 V, which
is a hefty 25% with an input voltage of
6 V. The loss can be reduced by around
50% by using Schottky diodes, but it
would naturally be even nicer to reduce it
to practically zero. That’s possible with a
synchronous rectifier. What that means is
using an active switching system instead
of a ‘passive’ bridge rectifier.

The principle is simple: whenever the
instantaneous value of the input AC volt-
age is greater than the rectified output
voltage, a MOSFET is switched on to
allow current to flow from the input to the
output. As we want to have a full-wave
rectifier, we need four FETs instead of
four diodes, just as in a bridge rectifier.
R1–R4 form a voltage divider for the rec-
tified voltage, and R5–R8 do the same
for the AC input voltage. As soon as the
input voltage is a bit higher than the rec-
tified voltage, IC1d switches on MOSFET
T3. Just as in a normal bridge rectifier,
the MOSFET diagonally opposite T3 must
also be switched on at the same time.
That’s taken care of by IC1b. The polarity
of the AC voltage is reversed during the

Power MOSFET 
Bridge Rectifier013




