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4B13 2016 — Assessor’s comments

Q1  Ultrasonic Doppler sensing and thermistors

A popular question which was well answered by most. The Doppler system schematic was fairly
straightforward and most candidates made a good attempt at calculating the received signal levels,
although a few omitted to apply the attenuation in both directions. The non-linearity of the thermistor
signal was not well derived in many cases and, in the last part, few realised that the speed of light
varies less proportionally than the speed of sound does over typical environmental conditions.

Q2  MEMS fabrication, device resonance & noise

A quite well-answered question on MEMs fabrication (surface micro-machining), with most candidates
knowing the main steps, however process details were often missing. The estimate of resonant
frequency was also generally well done, but few calculated the beam deflection correctly in the final
part. The sensing voltage feedback was generally quite well understood.

Q3  Pyrometer system and electronics noise budget

A very popular question, which was well answered in most cases. The pyrometer analysis was
generally correctly done assuming either square or round pixels; both were acceptable. The final part
on circuit noise was well answered by many candidates, although the bandwidth assumptions were
sometimes a little wide of the mark .

Q4  Fluxgate & Hall effect current sensors
This was the least popular question, but which attracted some high quality attempts - although some
candidates failed to calculate the flux density and Hall sensor responsivity correctly. Many recalled the

Hall effect sensor equations — or at least remembered the end result to use for the bandwidth estimate.
The fluxgate schematic was generally well recalled as was its responsivity equation.

P. A. Robertson (Principal Assessor)





