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. (10 points) Figure 1 shows an inverting amplifier with an ideal OPA and a current meter. Assume that R,
=3kQ, Ry =12kQ,and R, =2kQ.

(a)Find i, if v;= -0.6V.

(b) Find v; if i,, =2mA.
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2. (20 points) Figure 2 shows a BJT amplifier. Assume that Vee =10V, Ry = 20kQ, Rg; = Rgy=100
kQ, Ry = 1kQ, and R, = 2kQ. The transistor has p = 100, Vzz =0.7 V, and the thermal voltage V; =
25 mV. Neglect the effect of 7. (Note: An infinite capacitance means that the capacitance is large enough to
act as a short circuit at all signal frequencies of interest. However, the capacitor still blocks dc.)

(a) Find I,.

(b) Find R;, R,,and v, /vgy.

Figure 2
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3. (20 points) Figure 3 shows an NMOS amplifier. Assume that Vpp = Vss=4V, Rp = 2 kKQ, and Rs =
5kQ. The NMOS transistor has ¥V, = 1 V,  Coy = 400 pA/V? L= 0.2 pm, and W= 2 pm.
Neglect the effect of 7,. (Note: An infinite capacitance means that the capacitance is large enough to act
as a short circuit at all signal frequencies of interest. However, the capacitor still blocks dc.)

(a) Find I and g,,.

(b) Find R;,and v,/v;.
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Figure 3

4. (20 points) Figure 4 shows a MOS differential pair. Let Vyp = Vss = 3V, 1 G,y = 400 pA/V?, L=
0.2 pm, W=2 um, V; =1V, I=1mA, Ry, =4 kQ, and neglect the effect of 7,. Assume that the
current source / requires a minimum voltage of 1 V to operate properly.

(a) For Vg = V;, = =02V, find 1.

(b) Let Vg = V4o = Viy. What is the highest permitted value of Vi ?

(c) Let Vg1 = Vg = Vey.- What is the lowest value allowed for Vi, ?

(d) Let viqg = Vg1 = V. Find v, /vy4.
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5.(15 points) Figure 5 shows the equivalent circuit of a voltage amplifier. Assume that Ry, = 30kQ, R; =

60 kQ, R, = 10kQ, R, =90kQ, A,, = 100V/V,and C; = 0.05 nF.

(a) Find the amplifier voltage gain V,/V;, at midband. (i.e. the midband gain A,,)
(b) Find the upper 3-dB frequency fy.

(c) Find v,(t) for vy, (t) = 0.1sin10°t.
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6. (15 points) Figure 6 shows a feedback amplifier. Let Ry; = SkQ, Rp, = 10kQ, R, = 2kQ, R, =
18 kQ, gy = gmy = 10mA/V2. For simplicity, neglect 7, of each of Q; and Q,.
(a) Determine the feedback topology of this amplifier.

(b) Find the loop gain 44
(c) Find the closed-loop gain v, /v,
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