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I. (15 points) Figure | shows an OPA amplifier. Assume that the OPAs are ideal, Ry =2kQ, R, =6kQ,
R3 :4kQ, R4 :2kQ,and RL =1kQ.

(a) Find the input resistance R;,,.

(b)If v; = 2sin100¢, find v, and the power consumed on R;.

Figure 1

2. (20 points) Figure 2 shows a common-base BJT amplifier. Assume that Vee = Veg =5V, R

sig
100 Q. Re =2 kO, Ry = 43 kQ, and R, = 4 kQ. The transistor is characterized by B = 100, Vj; =
0.7V, the thermal voltage V; =25mV, and 7, = o.

(a) Find I, and g,,.
(b) Find Ry, and v, /vg,.
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Figure 2
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3. (15 points) For the circuits in Figure 3, answer the following questions.
(a) For Fig. 3(a), assume that V; =3V, R, = 8kQ, R, = 4k, and the diodes are ideal. If v; = =3V,
find v,.
(b) For the current mirror in Fig. 3(b), assume that V,p = 7V, Q; = @y, i, Coy = 200 WAV L =02
um, W=1 pm, and V,, = 1V. Also, assume that Q, is operating in the saturation region.

(1) If R, = 2KkQ, find Ip,;.

(i) If Ip, = 0.5mA, find R;.
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4. The MOSFET in the amplifier of Fig. 4 is biased to operate in the saturation region
with g,, = 2 mA/V. Neglect r, and assume Cs = 3.18 pF.

(a) (5 points) Determine the midband voltage gain, v,/v;, for Rp = 10 kQ.
(b) (10 points) Determine the pole frequency caused by Cs(in Hertz).

(c) (10 points) What is the frequency of the transmission zero introduced by Cs (in
Hertz)?
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5. All transistors in the feedback transconductance amplifier shown in Fig. 5 operate
in the saturation region, with g,,; = g,» =4 mA/V. Assume Rp =20 kQ, r,, = 20 kQ,
Rr=100Q, and R, = 1 kQ. For simplicity, neglect r,; and take r,, into account only
when calculating output resistances.

(a) (5, 5, and 5 points) Determine the values of 4, 8, and 4,= 1,/V..
(b) (5, 5 points) Evaluate R, and R,
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Fig. 5



