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For Fig. 1, determine (a) common-mode voltage gain, (b) different mode gain, and (c) CMRR ratio,
aSSUMING Emn=Cmp=gm and 7o,=7 5=r, (1 5%)

N

Fig. 2 shows the high-frequency model of a common-source amplifier.

(a) Derive dc gain Ay=V,/¥; of this circuit shown in Fig. 2(2). (5%)

(b) Apply Miller’s theorem to Cyy, find C,y; and Cgg2 as shown in Fig. 2(b). (10%)
(c) Calculate its 3-dB high-frequency of f. (5%)

Compute the closed-loop gain (Av=Vou/Vin) of the amplifier shown in Fig. 3.

(a) Assuming the open-loop amplifier gain Ay is 20, R,;=1kQ2, R;~100kQ. (5%)

(b) Assuming the open-loop amplifier gain A is infinite, R,=1kQ, R;=100kQ. (5%)

Derive dc gain of the circuit shown in Fig. 4, ignoring body effect but including channel length
modulation? (5%)

The common-source stage of Fig. 5 must provide a voltage gain of 10V/V with a bias current of 0.5mA,
assuming 2=A>=0.1V, | Vy 5] Vi |= 0.4V, 14,C0=200uA/V* and 14,Cox=1001A/ V2.

(a) Compute the required value of (#W/L)i. (5%)

(b) If (W/L), = 10 and Vpp = 1.8V, calculate the required value of V. (5%)

Fig. 6 shows the Common-emitter (CE) stage amplifier without considering the Early effect of Q.
(a) Draw the small-signal model. (5%)

(b) Find voltage gain of (4y=V,./V:n) and input impedance (R;,). (10%)

(c) Explain the reasons to have capacitor C;. (5%)

The open-loop amplifier gain Ay is infinite, compute the output voltage V. of the circuit shown in Fig. 7.
(5%)

s(s+10)

An amplifier with the Jow-frequency response of L(s) = (5210005 + 18)

(2) Find each location of poles (@,;, ®,2) and zeros (@, @7). (10%)
P Wp1> Wp

{b) Find the 3-dB low-frequency @y of the amplifier. (5%)
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