
alternates in polarity according to the
states of the I and Q signals. That’s
exactly what we want for driving a bipo-
lar stepper motor.
The rpm can be varied using potentiome-
ter P1, but the actual speed is different for
each type of motor because it depends
on the number of steps per revolution. The
motor used in the prototype advanced by
approximately 9° per step, and its speed
could be adjusted over a range of
approximately 2 to 10 seconds per revo-
lution. In principle, any desired speed can
be obtained by adjusting the value of C1,
as long as the motor can handle it. The
adjustment range of P1 can be increased
by reducing the value of resistor R5. The
adjustment range is 1:(1000 + R5)/R5,

where R5 is given in kΩ.
If a stepper motor is switched off by
removing the supply voltage from the cir-
cuit, it’s possible for the motor to continue
turning a certain amount due to its own
inertia or the mechanical load on the
motor (flywheel effect). It’s also possible
for the position of the motor to disagree
with the states of the I and Q signals
when power is first applied to the circuit.
As a result, the motor can sometimes ‘get
confused’ when starting up, with the
result that it takes a step in the wrong
direction before starting to move in direc-
tion defined by the drive signals.
These effects can be avoided by adding
the optional switch S1 and a 1-kΩ resis-
tor, which can then be used to start and

stop the motor. When S1 is closed, the
clock signal stops but IC2 retains its out-
put levels at that moment, so the continu-
ous currents through the motor windings
magnetically ‘lock’ the rotor in position.
The TDA2030 has internal overtempera-
ture protection, so the output current will
be reduced automatically if the IC
becomes too hot. For that reason, it is
recommended to fit IC3, IC4 and IC5 to
a heat sink (possibly a shared heat sink)
when a relatively high-power motor is
used. The tab of the TO220 case is elec-
trically bonded to the negative supply
voltage pin, so the ICs can be attached
to a shared heat sink without using insu-
lating washers.

(050246-1)
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Ton Giesberts

As opposed to the widespread Baxandall
circuit (dating back to 1952!) a ‘para-
phrase’ tone control supplies a straight
frequency response as long as the bass
and treble controls are in the same posi-
tion. This unique property makes the
‘paraphase’ configuration of interest if
only treble or bass needs to be adjusted
— it is not possible to adjust both at the
same time! Essentially, it’s the difference
in setting of the tone controls that deter-
mines the slope of the frequency
response, and the degree of bass/treble
correction.

The circuit in Figure 1 is simplicity itself,
based on two networks C1-C2-C3/R9-
R10-R11 and C5-C6-C7/R12-R13-R14.
The first is for the high frequencies (tre-
ble) response, the second, for the low fre-
quencies (bass). The roll-off points have
been selected, in combination with C4
and C8, for the sum of the two output sig-
nals to re-appear with a ‘straight’ fre-
quency response again at the output.
Roughly equal output levels from the net-
works are ensured by R6 = 7.15 kΩ and
R8 = 6.80 kΩ. However, the operating
principle requires the input signals to the
two networks to be in anti-phase.
For best operation the networks are
driven by two buffers providing some
extra gain. The gain of IC1.D is slightly

Paraphase Tone Control

Specification
Current consumption (no signal) 8 mA

Max. input signal 1 Veff (at max. gain)

Gain at 20 Hz +13.1 dB max.
–6.9 dB min.

at 20 kHz +12.2 dB max.
–7.6 dB min

Gain (controls at mid position) 2.38 x

Distortion (1 Veff, 1 kHz) 0.002% (B = 22kHz)
0.005% (B = 80 kHz)
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higher than that of IC1.C to ensure the
overall response curve remains as flat as
possible at equal settings of the tone con-
trols. Because each network introduces a
loss of about 1.72 (times), IC1.D and
IC1.C first amplify the signal. The gain is
set at about 8 (times) allowing input sig-
nal levels up to 1 V to pass the circuit at
maximum gain and distortion-free. The
gain also compensates the attenuation if
you prefer to keep the tone controls at the

mid positions for a straight response.
To audio fans, the circuit is rewarding to
experiment with, especially in respect of
the crossover point of the two networks.
R3 and R4 determine the control range,

which may be increased (within limits) by
using lower resistor values here. The val-
ues shown ensure a tone control range
of about 20 dB.
IC1.B buffers the summed signal across
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COMPONENTS LIST

Resistors
R1-R4 = 10kΩ
R5,R7 = 1kΩ
R6 = 7kΩ15
R8 = 6kΩ80
R9,R10,R11 = 8kΩ2
R12,R13,R14 = 2kΩ2
R15 = 1MΩ
R16 = 100Ω
R17 = 100kΩ
P1,P2 = 100kΩ preset or chassis-

mount control potentiometer, linear
law

Capacitors
C1,C2,C3 = 47nF MKT, lead pitch

5mm
C4 = 68nF MKT, lead pitch 5mm
C5,C6,C7 = 10nF MKT, lead pitch

5mm
C8,C10,C11 = 100nF MKT, lead

pitch 5mm
C9 = 2µF2 MKT, lead pitch 5mm or

7.5mm

Semiconductors
IC1 = TL074

Miscellaneous
K1,K2 = line socket, PCB mount, e.g.

T-709G (Monacor/Monarch)
PCB, ref. 060015-1 from The

PCBShop



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.

(060015-1)
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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

Modulated Light Barrier
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Heino Peters

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




