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1. Assume that the operational amplifier (OPA) shown in figure 1 is ideal and
Rl = QkQ, RQ = IOkQ, Rg = QkQ, Cl = IILF, CQ = 10nF.
(a) What is the output impedance of an ideal OPA?
(b) What is the gain wu,/u;?

(c) What is the overall gain in decibels if there is a —6 dB attenuator after

OPA?
(d) Does the capacitor Cy cause a lower or higher corner frequency?
(e) What is the input impedance of the configuration?

(f) How is it possible to make a non-inverting configuration from the config-
uration of figure 17
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Figure 1: Figure for question 1.

2. What is the input and output impedance of the MOSFET amplifier in figure
27 Select the resistance R; and W/L ratio so that the gain uy/ug. > 10.
Transistor parameters: p1,Co, = 25uA/V?, X\ = 0 and U; = 2V. Capacitors
C4, Cy and Cj are high capacitance coupling capacitors. (6p)
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Figure 2: Figure for question 2.
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3. (a) Explain the basic structure of a BJ transistor. (1p)
(b) What are the operating regions of a BJT and how are they utilized? (1p)

(¢) The basic laws and equations between the terminal currents and voltages
of a BJT in the active region. (2p)

(d) How does a BJT create gain in a circuit? (2p)

4. Draw the signals at nodes (1)-(10) shown in figure 3. The diode may be
assumed ideal. (6p)
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Figure 3: Figure for problem 4.

oy V
—-o

out



