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1. X8 (5 4)

For the circuit shown in Fig. 1, assuming an ideal op amp, find an expression for the output vg in terms of input v; and v,.

2. XA (1540

For the circuit shown in Fig. 2, assuming the diodes are ideal ones, calculate the currents in each of the diodes. What vy results?

3 N (204

The MOSFETs in the circuit of Fig. 3 are maiched, with gCo{ W/Lh = tpCa /L)y = 50 pA/V 2 and |V} =2 V. Feedback resistor Rr= 10 M{).
3-1 (10 %) For G and D open, what are the drain currents fp; and fp,?

3-2 (10 4} For ro = w, what is the voltage gain of the amplifier from G to D?

4. ¥ 24

For the NMOS transistor with gate length of L = 0.4 pm, 14,Cad W/L) = 267 1AV and (¥4, = 5 V/pum. Let the transistor be operated at overdrive
voltage of Vgy = Vs~ ¥, = 0.25 V and drain cuirent of fp = 1 mA. The capacitances of the NMOS transistor are Cg, = 100 fF and Cgy = 30 fF. Find
the following design parameters.

4-1 (4 47) Find W/L ratio that required to obtain /p =1 mA.

4-2 (4 4-) transconductance g, (MA/V}.

4-3 (4 4) output resistance ro (k€2).

4-4 (4 4) intrinsic voltage gain Ao (V/V).

4-5 (4 ) unity gain frequency fr (GHz).

4-6 (4 %) gain-bandwidth product f; of loaded by a 1-pF capacitance (GHz).

5. 14

For a practical amplifier modeled by the circuit of Fig. 4, gn = 5 mA/V, Reg = 150 k€, Ri, = 0.65 MQ, B, ' = 10 k€}, Cpy =2 pF, and Cpy = 0.5 pF.
There is also an output wiring capacitance of C; = 3 pF. Find the following values:

5-1 (5 4r) corresponding midband voltage gain.

5-2 (6 %) each open-circuit time constant, fg, %y, and z.

5-3 (3 #+) and estimate of the 3-dB frequency.

6. EAMA2 &)

Figures 5-8 show four feedback amplifiers. Identify theirs feedback type.

&-1 (3 %) The circuit in Fig. 5 is a (1) series-series (2) series-shunt (3) shunt-shunt (4) shunt-series feedback topology.

62 (3 4) The circuit in Fig. 6 is a (1) series-series (2) series-shunt (3) shunt-shunt (4) shunt-series feedback topology.

&3 (3 %) The circuit in Fig. 7 is a (1) series-series {2) series-shunt (3) shunt-shunt (4) shunt-series feedback topology.

&-4 (3 4r) The circuit in Fig. 8 is a (1) series-series (2} series-shunt (3) shunt-shunt (4) shunt-series feedback topology.
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