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The response bandwidth may be estimated from considering the charge carrier transit

time constant across the device, by diffusion. For simplicity, we shall assume a
linear carrier concentration gradient.
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Q1  Ultrasonic level sensing

A popular question which was well answered by most. Most candidates made a good attempt at
calculating the signal levels, which were quite complex in the latter stages with multiple media and
some did not take correct account of the beam angle. The pulse-echo transit times were nearly always
correct however.

Q2  MEMS fabrication, device capacitance & strain gauges

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 device
capacitance often only included one side, although the sensing voltage feedback was generally quite
well understood. The first part on strain gauge amplification attracted a variety of feasible circuits.

Q3  Optical smoke detector and pyrometer system

A very popular question, which was well answered in most cases and with a few model answers. Noise
levels were generally well estimated using the amplifier bandwidth determined by the feedback RC
network. The pyrometer analysis was generally correctly done, including the first part on detector
thermal rating, although the algebra sometimes went awry.

Q4  Hall effect current sensors

This was a popular question, 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
inductance calculation was not correct in a number of cases though.



