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1. (20 pomts) Assummg the op amp is ideal in the c1rcu1t in Fig. 1 ﬁnd the voltage

gain v,/v; and input resistance R;,.

—0 V,

2. (20 points) It is required to operate the transistor in the circuit of Fig. 2 at the edge
of saturation with 7, =0.05 mA. If V/,= 0.4 V, find the required value of Rp.
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3. (20 points) For the circuit in Fig. 3, where 4,Coy = 4u,Cox = 280 nA/V2, V,, = |V
=05V, 4,=4,=0,and (W/L),, = (W/L), = 3. Find the current /, and the voltage V>
labeled.

—||:QN

Fig. 3

4. (20 points) The NMOS transistor in the circuit of Fig. 4 has V, = 0.5 V, y,,C,.W/L
=2mA/V? and V,=30 V.

(a) Neglecting the dc current in the feedback network and the effect of r,, find
Vis. Then find the dc current /- in the feedback network to verify that you
were justified in neglecting the current in the feedback network.

(b)Evaluate the g,, value using the Vs found in (a). Then, find the small-signal
voltage gain, v,/vyg, of this circuit without neglecting the effects of r, and the

feedback network.
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. (20 points) The differential amplifier of Fig. 5 is biased with /7 = 100 pA. All
transistors have L = 2 pm, and @, and (>, have W/L = 50. All transistors are
operated in saturation region. The circuit is fabricated in a process for which u,,Cox
=200 pA/V2and [Vi|=5 V/um . Find g2, roa, ross and Ay = v, /vy .
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