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1. For the circuit shown below, MOSFET A has iy =0.5V, £ =100 pA/Vz’
(W/L) = (2/0.25), .= 0.05 V- Also, In = K'(W/L)(Vas - Vtr), gm = 2In(Vas - V),
ro = 1/(AIp). Assume the capacitor C is lﬁge enough.
. =
(a) Find the DC voltage value at} X and [V, and the operating point (Vgs, Ip) of M;. [10%]
(b) Find the input impedance R{}Ijufﬁ tpl.llt impedance Roy. [10%]
(c) Find the AC voltage gain 4, ='b;(o WVid). [10%]
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2. For the circuit shown below, R, = 8 kQ, R, =2 kQ.

(a) Assume the op-amp has infinite gain, what is its voltage gain, 4, = l‘/:“t 7?7 [5%]
n

(b) If the gain of op-amp is not ideal, 4o = 500, what is the gain error of 4, in (a)? [10%]

3. Assume the gain of the op-amp in the circuit below is infinite.
(a) Derive the transfer functior; F{s)y="Vus)/Vin(s). [10%]
— { ___i
(b) Assume the second pole is{ UCh‘T@ﬁer than the first. What are these poles? [10%]
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4. The CMOS inverter with its voltage transfer characteristic plot is shown below. There are
five working regions as labeled in the plot. What are the operation modes of the MOSFET
M, and M, for the five regions? (Answer with OFF, Triode, Saturation). [10%]
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5. Determine the logical function of the following two circuits. [10%]
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6. The op-amplifier in the circui :ER? 35\‘1 al.

(a) What is an ideal op-amplifier?/[5%] '

(b)Find the resistances R), R, and R;looking into nodes 1, 2 and 3, respectively. [5%]
(c) Find the current I, I, and 5 in terms of the input current /. [5%]
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