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1. An amplifier exhibits two poles at 100 MHz and 10 GHz, and a zero at 1 GHz.
Construct the Bode plot of |V /¥, |. (10 %)

. We wish to design the MOS cascode of Fig. 1 for an output impedance of 200 kQ and
bias current of 0.5 mA . Assume that, for each transistor, the threshold voltage

V,=04V,uC, =100 uA/V?, the channel length modulation coefficient 4=0.1V",
and the transistor aspect ratio (W/L), =(W/L),.

(a) Determine (W/L)l (10 %)
(b) Calculate the required value of 7,,. (10 %)
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Fig. 1

3. We wish to design the MOS cascode of Fig. 2 for an input pole of 5 GHz and an output

pole of 10 GHz. Assume M; and M, are identical, the overdrive voltage (Vo —V,) for
cach ftramsistor is 200mV , [,=05mA , Cg=(2/3)WLC, , L[=0.18 um
C, =12 fF/pum® , 1,C, =100 pA/V?,A=0,and C,,=CV, where C,=0.2 fF/um

denotes the gate-drain capacitance per unit width.

3

(a) Determine the channel width W of each Voo
transistor (M, and M, are identical). (5 %) § R
1, . . D
(b) Use Miller’s approximation for C,,, to . v
determine the maximum allowable values of v, —| M
» 1
R., R,.(10%) 2
(c¢) Determine the voltage gain. (5 %) v o_J\/\(;\,__ M,
Fig. 2

4. Design a common-base stage shown with Fig. 3 for a voltage gain of 10, and an input

impedance of 50 Q. Assume I;=5x10"°A, V,=26mV, V,=c, S=100, and

Vec =2.5 V.. Besides, the resistance R, is given as 500 Q and the current through R,

is 11 times of the current through the transistor base.

(a) Determine R., R,,and R,.(12 %)

(b) If this amplifier is used at the receiver front-end of a 900 MHz cell phone. Compute C;
and Cp. (8 %)
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5. A differential amplifier is illustrated in Fig. 4. For simplicity, assume M; and M, are

identical and neglect channel-length modulation in M; and M,. Show the common-mode

rejection ratio (CMRR) of this amplifier is

R
CMRR = (1+2g, r,)—2
( gml 03) ARD
where g, isthe transconductance of M; and 7,5 is the output impedance of A3. (15 %)
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Fig. 4

6. Fig. 5is an active filter. Assume the gain of the op-amp is very large, please:
(a) Compute the response of the circuit, i.e., H(s)=V,,(s)/V, (s). (5 %)
(b) Show the Bode plot when R,C, < R,C, . (5 %)

(¢) Show the Bode plot when R,C, > R,C,. (5 %)
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