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1. Find the input and output impedance of the MOSFET amplifier shown in
figure 17 Find the gain uy/ugs.. Which load resistance would cause 1V/V
gain? Transistor parameters: (,Co, = 25uA/ V3 X = 0, W/L = 50 and
U, = 2V. Capacitors C, Cy and Cj are large coupling capacitors. (6p)

15V 15V
T

400k H2ke o)
||
[l
C Ry
Lsre H] Ji Q 100kQ ) YT
10kQ 1

Usre R2 R 03
= E?UO kQ JD:’)OOQ I

Figure 1: Figure for question 1.
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2. Assuming ideal operational amplifiers and Ry, = 2k, Ry, = 10k€2, R3 = 2k,
Ry =6k. Find
(a) the input resistance and gain u,/u; of circuit in Fig. 2 (a). (2p)
(b) the input resistance and gain wu,/u; of circuit in Fig. 2 (b). (2p)

(c) the output voltage u, as a function of input voltages u;; and wu;, in circuit
Fig. 2 (¢). (2p)
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Figure 2: Figure for question 2.



3.

(2)
(b)

(c)

Calculate I and Ugg in the circuit in Fig. 3. Recalculate, if § = 300.
(2p)
Show the two small signal models for bipolar transistor and use either of

them to calculate the input impedance and gain of the circuit presented
in Fig. 3 (5 = 100). (2p)

How would you change the circuit in Fig. 3 in order to improve the
stability of the circuit (so that the circuit is still a one bjt amplifier)?
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Figure 3: Figure for question 3.

Describe the operation of the circuit presented in Fig. 4 and the purpose
of the circuit. (2p)

What does mean the dynamic power consumption of the CMOS inverter
(in other words, where is the power used, when the CMOS inverter
changes its state)? (2p)

Draw the schematic of a flash-A /D- converter and describe it’s good and
bad properties. (2 p.)
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Figure 4: Figure for question 4.



