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K. Walraven
We all complain occasionally about Microsoft, but the advan-
tage of their monopoly position is that everyone has the same
programs. As a result, in spite of everything there is at least a
sort of standardisation. The program described here runs
under Excel and calculates the serial and parallel values of
resistors and capacitors.
You can enter up to four values in the input section, and the
output section displays the both the calculated value and the
result rounded to the nearest value in the E12 series. Enter the
values with all necessary zeros, thus ‘3400’ instead of ‘3k4’
and ‘4000000’ instead of ‘4 M’. If you want to leave a cell
empty, don’t type a zero, since the program won’t like this (due
to divide-by-zero problems). Instead, type any arbitrary value
and then delete it. You can also use decimal values, with a
period as a separator. You don’t have to enter commas to sep-
arate the thousands; Excel will generate them automatically.
The formulas behind this program are not especially complex.
A series circuit simply involves summing the values, and a
parallel circuit is calculated by adding up the 1/Rx values and
then computing the inverse value of the sum. 
You might enjoy having a look at the program and modifying
it to suit your own taste. First unlock the worksheet via Tools
→ Protection → Unprotect Sheet. Now you can change any-
thing that you want. For a brief description of the routine that

computes the E12 value, see the article ‘E12 in Excel’ else-
where in this issue. You can find the spreadsheet on the Elek-
tor Electronics website, http://www.elektor-electronics.co.uk.
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T. Giesberts
This little circuit is intended to be used to provide external
access to an unused digital output of a CD or DVD drive in a PC.
It provides an electrically isolated interface. In addition, this cir-
cuit is also handy for connecting a (portable) MD recorder, since
these devices usually only have optical digital inputs.
The circuit is a standard application for the Toshiba Toslink
transmitter module. On account of the large amount of inter-
ference present in the PC environment, extra decoupling for
the transmitter module is provided by L1, C1 and C2. A small
PC power connector can be attached to the pin header K1 (pay
careful attention to the orientation; +5 V is red). The cable for
the S/PDIF output of the CD or DVD player can be connected to
K2. Make sure that the signal and earth leads are correctly
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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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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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