EE3122 Analogue Circuit Fundamentals Quiz 2
Instructions

1. This paper contains 3 questions.

2. This is a closed-book examination. But you can bring 1 A4 sheet with
formula written on both sides

3. Unless specifically stated, all symbols have their usual meanings.

4. Time allowed: 1 hour.

=

For the differential amplifier in Fig. 1, assume that the MOS transistors are
ideal and Early effect can be ignored (i.e. A=0). It is given that the single
ended gain in differential mode is -10, Vpp = Vss =15V, Rp = 70 kQ, K, =
500 pA/V2,

(a) What is the differential mode gain for differential output? What is the
common mode gain for differential outputs?

(b) What is the magnitude of 1ss? Draw the DC half circuit and find the Q
point of the transistors.
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Figure 1



2. Suppose | have a reference current source of magnitude 100 uA and | want to
create two currents from it of magnitude 50 uA and 200 uA. Draw a MOS-
based current mirror circuit that can achieve this. You may ignore Early effect.

3. Assuming the Op-amp in Fig. 3 is ideal, find the expression of Vg in terms
of Vi and V2.
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