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| 1. Assuming the op-amp is ideal, calculate the input impedance R;, of the circuit shown in|
Fig. P1. (10%)
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2. Fig. P2 shows an amplifier with the midband gain A,, = 84dB and the three left-half-plan|
poles of 50kHz, 500kHz, and 10MHz. The capacitor C. is for the Miller’s compensation.
(a) Draw the Bode diagram (both magnitude and phase) of this amplifier without C,. (12%)
(b) Find the unity-gain frequency of the open-loop gain without compensation C,. (10%)
(c) If compensation capacitor C, is applied as shown in Fig. P2 so that the phase margin is
45° when the transfer ratio of the feedback network f = —18 dB, the second pole after]
compensation is shifted to 700kHz whereas the pole at 10MHz remains unchanged. Find
the required dominant-pole location after compensation. (10%)
(d) Given that the voltage gain of the amplifier is 600 and the node resistance at node k is
200 kQ,determine the value of C, to achieve the Miller’s compensation with the dominant
pole in (c). (8%)
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3. The circuit shown in Fig. P3 is designated with p,Cox = 200 pA/V 2 A =0, V, =04V,
and (W/L)q; = 100. Please determine the values of R, and R,. (12%)
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4. Fig. P4 shows a differential amplifier, which is fabricated with the following parameters:
1:Cox = 21,Cox = 100 pA/V?, A, = 0.02V", A, = 0.02V", and Vy, = [V, = 0.4V. Assume that
all transistors have the same transconductance.

(a) If (W/L)q1,02 = 10, please determine the differential mode voltage gain (Ay). (14%)

(b) Please modify the circuit of Fig. P4 to improve A4. (4%)
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5. Use diodes, resistors, and voltage sources to design a circuit that has an input/output
characteristic shown in Fig. P5. Please consider diodes with the following behaviors:
(a) Ideal diode. (5%)

(b) Diode with Vp o, = 0.7 V. (5%)

Fig. P5
6. For the circuit shown in Fig. P6, please determine the logic functions (X, Y). (10%)
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