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1. Write the transfer function of a second-order notch filter as shown in Fig. 1 for which the
DC gain is unity, the pole frequency is 10 rad/sec, the pole @ is 0.5, and the transmission

zero is at 100 rad/sec. (15%)
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2. The OP amp has an open-loop gain of 100dB and a single pole at 10 rad/sec.
(1) Sketch the Bode plot for the loop-gain. (20%)

(2) Find the frequency at which the loop-gain=1. (5%)

(3) Is it stable? (5%)
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3. Consider the following circuit, as shown in Fig. 3.
(1) Please calculate the midband gain (8%)
(2) Please calculate the upper 3-dB frequency (15%).
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4. Fig. 4 shows the circuit of a simple operational amplifier. Terminal 1 and 2, shown
connected to ground, are the op amp’s input terminals and terminal 3 is the output

terminal.
(1) Assume f>1 and |V, x0.7V . Pleasefind I, I,, I, and I, .Note Q, has four

times the area of each of Q, and Q,.(8%)

(2) Calculate the quiescent power dissipation in this circuit. (8%)
(3) If transistors @, and @, have S =100, calculate the input bias current of the op amp.

(8%)
(4) What is the common-mode voltage range of this op amp? (8%)

120 39

<
;g

+I5V

28.6 ki

-5V

Fig. 4




