Simple mV Source

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.
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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-Q pot creates a 100-mV signal. Likewise, 12 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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