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The basic equations of the output characteristics of an NMOS transistor
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Q1. (25 pts) Consider the common-gate amplifier given below. All capacitors are assumed short at the

frequencies interest.

(a) Draw the DC model of the circuit.

(b) Determine the value of the resistor Ry to set Vpsg =11 V.

(c) Determine the small signal parameters g,» and r, of the transistor.

(d) Draw the AC small signal equivalent circuit.

(e) Determine the overall small signal voltage gain A, = vo/vs.

(f) Determine the small signal input resistance Rin.
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Q2. (25 pts)
(a) Consider the RC-circuit given.
Assume R; =2.5 kQ, R, =10kQ , and C; =25 puF
i. Determine the voltage frequency transfer
function H(jw) = Vo(jw)/Vi(j w).
ii. Sketch the Bode magnitude plot and Bode

phase plot of the voltage transfer function.

(b) For the RC-circuit given, assume
R1=4kQ, R2=1kQ, C;=1pFand C;=2 uF
i. Using short circuit and open circuit time
constants method, determine the break
frequencies.
ii. Sketch the Bode magnitude plot and Bode
phase plot of the voltage transfer function
H{jo) = Vo(jw)/Vi(jw).
(c) For the RC-circuit given, the component
values are chosen so that R; C1= Rz C;
i. Determine the voltage transfer function
H(jw) = Volj )/ Vi(j @).
ii. Sketch the Bode magnitude plot and Bode
phase plot.
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Q3. (25 pts) Consider the common source amplifier given below.
(a) Determine Rs and Rp so that Vigsg =2 Vand Vpsq=4 V.
(b) Determine the small signal parameters g, and r, of the transistor.
(c) Determine the break frequencies and 3-dB corner frequency.
(d) Sketch the Bode magnitude plot of the voltage frequency transfer function.
(e) If the resistor Ry is replaced with a constant-current source producing the same Ip; quiescent
current, determine the break frequencies and the 3-dB corner frequency and sketch the Bode

magnitude plot.
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Q4. (25 pts) Consider the common source amplifier given below. The Q pointis located at Vgsg =2 V.
(a) Draw the high frequency small signal equivalent circuit.

(b) Determine the Miller capacitance.
(c) Determine the break frequencies and the upper 3-dB frequency.
(d) Sketch the Bode magnitude plot over the high frequency range.
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