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1. [10%] For the amplifier shown below, if R, =1kQ and the OpAmp is ideal. What is the CMRR of this
circuit? (5%), To make this amplifier to have a zero common-mode gain. What is the value for R_17 (5%)
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2. [5%] For the diode circuits shown below. If tl;ese diodes are not ideal, and has a forward conducting
voltage drop V. =0.7V. Assume ¥V, =5V. Whatis the peak instantaneous voltage of V, 7

out
+
V, sinax I Vout

3. [15%] For the BJT circuit shown below, all BJT are identical with g=25, V.., =0.7V,
Vegiom = 0.2V . (5%) What is the value of R, tomake /=1mA?(5%) What isthe maximum input
peak-to-peak voltage swing for V, without generating any output distortion? (5%)If V, ofthe BJT is

n

10V anda 50Q load is connected to V, ,, what is the voltage gain V,, /V,,.
5V
Vin
5v Vout
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4 [20%] Consider the circuit shown below. Assume that M1 and M2 are operated in the saturation region, and
Q1 is operated in the forward active region. If the transconductance of M1 and M2 are 1mA/V, the
transconductance of Q1 = 10 mA/V, and B=20. The output impedance of current source I = 100kQ. Neglect
channel length modulation effect and Early effect.

v
(a) (10%) Find the differential mode gain —.

v,

v
(b) (10 %) Find the common mode gain —=, where v,,,is the input common mode voltage.

icm




HiIx@RL 101 25 FEALHARAERXR

#8 : EF£@011) XA 101524188 ¥ 28

APyl BRERALTABES Wy ETHATEATHR %2 A A3 7
(TRAs ER] xS ARERE SRR EF B MEsALHATAF ! |

vDD

5.[10 %] Consider the fully differential amplifier shown below. Assume that M1 and M2 are operated in the
saturation region, and Q1 and Q2 are operated in the forward active region. If the transconductance of M1 and
M2 are 1mA/V, the transconductance of Q3 and Q4 are 10 mA/V, and $=20. Neglect channel length
modulation effect, Early effect, and current source output impedance. Find the input offset voltage of the

differential amplifier.

6. [10%] Consider the circuit shown below. Assume that all the MOSFETSs are operated in the saturation
region, V, =V, |=0.5V, If the transconductance of M1, M2, M3, and M4 = 1mA/V. The transconductance

of M5 and M6 =2mA/V. Let u,C,, (%) =uC. (%) =4mA/V?.
5 6

w w W w
c|E|=pc, | = =pC, | —=| =pC.| = | =2ma/V?.
H, ox( L )1 K, ox( L )2 lup ax[ L )3 lup ox( L )4

Find the input common mode range of the amplifier
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7.[10%] A feedback amplifier is as shown below. Let Rg =5 KQ, R¢=Ry = 10 KQ, and transistor gm = 10
mA/V. The amplifier is loaded to a capacitor of 10 pF. Ignore all the other parasitic capacitance.

(a) (5%) Find the input resistance R;.
(b) (5%) What is the 3dB bandwidth of V/V,?

8. [20%] A common-source amplifier is as shown below, with Ry, = 10 KQ and C. = 10 pF. Transistor gn is to
be determined. A feedback amplifier consists of three stages of the amplifier.

(a) (10%) What is the g, value such that the feedback circuit oscillates? What is the oscillation frequency?
(b) (10%) If gn = 0.1 mA/V, what is the phase margin according to the Bode plot?




