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1. Assuming the op amp to be ideal, derive an expression for the closed-loop gain
Vou Vin OF the circuit shown in Fig. P1. (15%)

2. For the circuit in Fig. P2, resistors R; to Rs are set to be 2 K.
a. find the equivalent resistance to ground, R.g, (5%)
b. find the equivalent resistance R,,, when R, reduced to 1.8 K(2. (1 0%)

3. Consider a peak rectifier fed by a 120 Hz sinusoid having a peak value V;,=3.3 V.
Let the load resistance R = 100 KQ. Find the value of the capacitance C that will

result in a peak-to-peak ripple of 0.1 V. (20%)
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4. Write down the small-signal voltage gain, Fig, P4. (10%)
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Fig. P4
5. An amplifier is shown in Fig. P5. Neglect the channel-length modulation and body
effect of the transistors. The output impedance of M2 is much less than Rg. Find
(a) low-frequency closed-loop gain. (10%)
(b) closed-loop input impedance at low frequency. (10%)
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6. For the circuit shown in Fig. P6, p,C, =50pA/V?, A=0V', (%)m =40,

Ibils ﬂZOOP.A., Y= O.4V%, IZII?FI = 0.7V, VDD =JV, and Vt’ =0.6V. A is the

channel-length modulation coefficient. y 1is the body effect coefficient.
() Calculate v,, for v, =1.2V. (10%)
(b) If I,.. isto be implemented by an NMOS transistor, find its minimum value

(%) such that the NMOS transistor remains in saturation. (10%)

— Vpp
Via ':IFFMI
Vou

Igias

Fig. P6




