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ENGINEERING TRIPOS PART ITIA

XXday YY April 2018, Module 3B1, Question 2

UX B
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Smith Chart for Question 2 — to be detached and handed in with script.
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Function of passive components:-

C is the ac signal coupling capacitor - it isolates the dc bias levels between stages

R1 and R2 form a voltage source to provide a d.c. base bias current,

R3 provides negative feedback to the base bias current to stabilise the bias point (more on this :
later),
R4 is the collector output load resistor: changes in collector current create an output voltage swmg(, 5
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Q1 Antennas:

A popular question with many good attempts. Most candidates calculated the field strengths
correctly and knew the bookwork terms. Some got a little confused with the dB calculation and the
beam angle estimate, although there were some model answers too. A few erroneously neglected
the skin depth in the final section.

Q2 Smith chart and impedance matching:

Generally well attempted with many correctly using the Smith chart, although a few got the wrong
sign for the reactance and moved the impedance point the wrong way. Most could correctly design
a matching circuit although the Q-factor was not always correct w.r.t. determining the bandwidth.

Q3 VCVS filter, microstrip and oscillator:

Least popular question but with some good attempts, especially on the filter section. Many
correctly concluded that stripline would not be suitable for the second part. The final oscillator
section

Q4 RF amplifier and Miller effect:

Most popular question, and well handled by most. A number of attempts used the wrong gain,
either too high or too low but many were correct and calculated the bandwidth correctly.



