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1. I1f V=5 cos2t mV and V,=2t mV, find V, in the op amp circuit as shown in Fig. 1

below. Assume that the voltage across the capacitor is initially zero. (15 %)
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2. 1fV1=7V and V,=3.1V, find V, in the op amp circuit as shown in Fig. 2 below. (15 %)
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3. The transistor in the circuit of Fig. 3 has a very high B. Assume Vg = 0.7 V.
Find

(@) For Vg = +2 V, find Ve and V. (Each answer takes 8%)

(b) For Vg = +1V, find Ve and Vc. (Each answer takes 8%)
(c) For Vg =0V, find Ve and Vc. (Each answer takes 8%)
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4. Consider the basic BJT current mirror of Fig. 4, when Q; and Q, are 6. The NMOS transistors in the circuit of Fig. 6 have Vt =1V, u,C,,, = 120

matched devices having Is =101 A, puA/V?, A =0, and Ly = L, = 1 um. Find required values to obtain the voltage
(@) If g of the transistor is 20, what is the current gain “lo / Irer”? Neglect and current values indicated.
the Early effect. (8%) (a) Find the required value of gate width “W,” for Qs. (6%)
(b) If Irer = 2 MA, and the Early voltage is 90 V. Neglecting the effect of (b) Find the required value of gate width “W,” for Q,. (6%)
finite S, Vo changing from 1 V to 10 V, find the change in “Alo”. (8%) (¢) Find the value of “R”. (6%)
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5. In the circuit of Fig. 5, the NMOS transistor has [V = 0.9 V and Va = 50 V and Fig. 6
operates with Vp = 2 V. What is the voltage gain “vo/vi”? (12 %)




