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connected. A suitable screened cable is often provided with a
player that has an S/PDIF output. Otherwise, you can make
your own single-lead screened cable, with a two-pole con-
nector for a pin header at each end.
Most drives provide a standard logic level at the digital audio
output, and this signal can be connected directly to the input
of the Toslink transmitter without any modifications. The circuit
draws approximately 13 mA.
There is only on additional remark. It seems that certain CD

and DVD drives provide a signal at the S/PDIF output only
when a CD is actually being played (there is not even a S/PDIF
clock present if no disc is being played). This means that a
recorder will miss a small part of the signal when an audio CD
starts playing, since the PLL of the clock extraction circuit
must re-lock to the clock signal.
The PCB shown here is unfortunately not available ready-
made through the Publishers’ Readers Services.
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COMPONENTS LIST

Resistor:
R1 = 8kΩ2

Capacitors:
C1 = 100nF ceramic
C2 = 10µF 63V radial

Inductor:

L1 = 47µH

Semiconductor:
IC1 = TOTX173 (Toshiba)

(Eurodis)

Miscellaneous:
K1 = 4-pin SIL-header
K2 = 2-pin SIL-header

B. Kainka
Often you find yourself in the position of needing to wind your
own coil for a project, or maybe you come across an unmarked
coil in the junkbox. How can you best find out its inductance?
An oscilloscope is all you need. Construct a resonant circuit
using the coil and a capacitor and connect it to a square wave
generator (often part of the oscilloscope itself) Adjust the gen-
erator until you find the resonant frequency f. When C is
known (1000 pF) the inductance L may be calculated from:

L = 1 / (4π2⋅f2⋅C)

If you are also interested how good the coil is i.e. what is its
quality factor or Q, you can use the oscilloscope again. If the
level of the damped oscillation drops to 0.37 (= 1/e) of the max-
imum after about 30 periods, then the Q factor of the coil is
about 30.
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Measuring Inductors 038

The Q factor should be measured at the intended operating
frequency of the coil and with its intended capacitor. The cou-
pling capacitor should by comparison be a much smaller value.
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A. Grace
This design can be used to simulate millivolt (mV) sensor sig-
nals for industrial control systems.

Most of the new sensors used to day include some form of
‘intelligence’ at the measurement head, that is, the point at
which the sensor comes into contact with what it is to meas-
ure. At this point, the sensor signal is conditioned/digitized
and fed into a microcontroller that transmits a digital repre-
sentation of the sensor value to the remote control system.
However, there are still a number of ‘elderly’ control systems
still in the field that have the intelligence remote from the sen-
sor head. These systems rely on field wiring to convey the
measured signal back to the control system.

During commissioning of these types of plant, it is useful
to simulate the sensor signal to ensure amongst other things,
that the sensor signal gets back to the correct terminals on the
control system as they invariably pass through various junc-
tion boxes on the way. It can also be used to ensure that the
control system operates correctly in response to the sensor
signal.

The design shown here has been used by the author to
‘bench test’ a control system prior to being installed. Please
note that the design is only suitable for simple simulation and
is not accurate enough for calibration purposes.

Power from a ‘plugtop’ PSU (when bench testing) or a bat-
tery is fed to three current sources (diodes). Of these, I1 gen-
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erates a 1.00 mA current signal, which when switched across
the 100-Ω pot creates a 100-mV signal. Likewise, I2 generates
a 0.25-mA signal which generates 25 mV across the pot. Cur-
rent source I3 develops 3.0 mA and is used to illuminate the
LED to give a power indication. The selected current source
is switched via S2 to the 10-turn pot. Switch S1 is used to clev-
erly swap the polarity of the output signal. If the Type
MTA206PA DPDT switch from Knitter is used, you get a cen-
tre-off position which actually shorts out the output signals
(S1 pins 2 and 5) together, ensuring a zero output signal.

The current sources, despite being pretty expensive, are
not very accurate — they have 10% tolerance! (hence the
unsuitability for calibration use). If the output is too high, the
tolerance can be ‘trimmed’ by fitting a bleed resistor (R1, R2)
as shown in the diagram. The current sources are manufac-
tured by Vishay/Siliconix and stocked by Farnell.

The circuit draws a current of about 4.25 mA.
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K. Kraus
Using just a few discrete components and two inverters, it is
possible to build a simple TTL square wave frequency doubler
for signals up to about 100 kHz. The input signal is applied to
the differentiating circuit R1-C1. This converts the rising edge
of the square wave into a positive pulse and the falling edge
into a negative pulse. The inverter IC1a (you could use a
NAND or NOR gate with the inputs tied together) inverts the
input square wave and applies it to the differentiating circuit
R2-C2. This differentiator performs the same function as R1-
C1 i.e., producing positive pulses on rising edges and nega-
tive pulses on falling edges but in opposite phase to the output
of R1/C1. The two diodes only pass the negative parts of the
two signals, so at the anodes we get a series of negative
pulses at a frequency of twice the input signal.

The output consists of a capacitor, which is charged up
through preset R3. Each negative pulse stops the charging
process and quickly discharges the capacitor. The resultant
sawtooth waveform is applied to the input to IC1b (actually,

the slopes of the waveform are not linear but exponential). The
final inverter converts this signal back into a square wave but
with twice the frequency of the input signal. The on/off ratio
of the output square wave can be adjusted by preset R3,
which will alter the time constant of R3-C3.

The current consumption of the frequency doubler is
approximately 1.5 mA at 5 V. The low value of R1 means that
the design has a low input impedance and the input current
to IC1 is greater than the suggested maximum in the data
sheet for this type of IC. It is therefore important that the sup-
ply voltage is not increased above +5 V.
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