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ENGINEERING TRIPOS PART IIA
XXXday YY April 2016, Module 3B1, Question 4

T2

Smith Chart for Question 4 — to be detached and handed in with script.
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3B1 2016 — Assessor’s comments

Q1  Antennas & impedance matching

The first part on antenna terms was well answered and similarly so for the signal calculation,
although some candidates confused the antenna areas and/or used the effective aperture
incorrectly in deriving the beam angle. The final part on matching design was well attempted by
most candidates.

Q2 Transistor RF amplifier

The basic amplifier circuit was remembered correctly by most candidates and many could select
suitable values, although the gain required was often miscalculated; not taking into account the
net gain including an extra coupling stage. Most attempts on the resonant circuit parts correctly
found the capacitance value, but very few coped with the Q-factor calculation including the
stage input and output impedances.

Q3 VCVS filter, phase locked loop (PLL)

Another well answered question in general. Most candidates could design the VCVS filter
correctly aithough a number of candidates did not select the correct type (Butterworth). The
PLL schematic was recalled correctly in most cases; with some realising that an XOR gate can
be used as the phase detector, given the digital nature of the signals. The final part on skin depth
was well attempted in general, but few realised that several skin depths are required to minimise
conductor resistance.

Q4  Negative impedance circuit, Impedance matching, Smith chart

Most candidates correctly drew the negative impedance circuit, but not all managed the
bookwork analysis - but some remembered the result. The Smith chart section was generally
well attempted for the first part although the following sections presented more of a challenge
and there were very few fully correct attempts.

P. A. Robertson (Principal Assessor)



