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Exercises for Tutorial 2: Differential Amplifiers

Problem 4.18 in the course book (Only for Fig. 4.38. Assume y = 0. For Fig. 4.38(a) assume
T, » Ry and 1, > 1/g,,. Also in Fig. 4.38(e), assume 4 = 0).

Problem 4.22 in the course book.

Problem 5.3(a) in the course book for y = 0. Assume all the transistors are in the saturation
region and i, Coyx = 41ty Cox = 200 pA/V?, Vi = |Vip| = 0.5V and Vpp = 2.5 V.

Calculate the small-signal voltage gain of the cascade differential pair shown in Figure
3.Assumey = 0.

Figure 3 A differential amplifier.

5. Consider the differential amplifier shown in Figure 4. Due to a manufacturing defect, a large
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parasitic resistance has appeared between the drains of M;and M,. Assume A =y = 0.

Calculate the small-signal gain, common-mode gain, and CMRR. Assume that (W/L)1 =

(W/L)Z and (W/L)3 = (W/L)4-

Figure 4 A differential amplifier.
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6. Asimple current mirror is shown in Figure 5. Calculate the value of V};,, in order to have

Vy = VDD/Z. Using this value calculate the error percentage of mirroring. Error percentage

can be defined as E(%) = llref_lo”tl x 100.
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Figure 5 Simple current mirror.
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