












































4B21 Assessor’s comments
QI Analysis of Current Mirror Circuit

All students attempted this question and did very well. Almost everyone got the design
correct taking into account the appropriate biasing conditions and transistor sizing. But many
did not calculate the current stability against voltage variations and nor did they address the
implications of the result.

Q2 Multistage CMOS Amplifier

All candidates attempted this question; a small number did very well and some had
difficulties. The

main difficulty was in calculating the input common mode, which they confused with the
allowable

range of the output voltage. There were some issues with the voltage gain calculations.

Q3 Noise in Integrated Circuits

Only four candidates attempted this question with two doing much better than the other. The
difficulty for the low performers was evaluating the noise figure and the associated
measurement technique. Some had issues with the thermal noise calculation from the
amplifier's output noise spectrum.

Q4 Current Steering Circuits

A small number did very well and a small number had difficulties. While almost all students
understood the operation of a current steering circuit, the main difficulties were in the
calculation of transistor sizes. Virtually all students could calculate the output resistances of
the sources and sinks.

Q5 Voltage Reference Circuit

Two candidates attempted this question and one did very well. While the question was
straightforward, the difficulty, if any, was describing the approaches available to the CMOS
IC designer in designing a stable voltage reference. Not all considered key factors such as
power consumption and real estate.



