Problem 3.1: Use the circuit to the right for this problem. Ignore

channel length modulation (A = 0). All devices are in s§tur.ation. ansider R,
only drain thermal noise in the FETs (no thermal nonse' in 'RL). F(;nd atn .
expression for the input referred noise voitage neglec?mg.mduce gate VBIA5~| ,
noise. How does M, affect the noise contributed by the circuit?

Hint: the following circuit transformation may be useful. X
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Problem 3.2:  Use the circuit to the right for this problem. Assume the BJT
is in the forward active region, ignore r, and ro- Consider only shot noise in

the collector and base (no thermal noise in R 1). Assume [ is constant with
frequency.

a) Derive expressions for the input-referred short- circuit noise voltage and
open-circuit noise current (not including Z).
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b) Derive an expression for the correlation admittance Y..
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c) Derive expressions for the 4 noise parameters G, Bc, Rn, and Gu.
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d) Find the source impedance resulting in minimum noise factor and evaluate is assuming Io; = 1mA
and fr = 100.
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Problem 3.3:  Suppose you have a choice between two amplifiers, both having 10nV/VHz input noise
voltage density; however, amplifier A has 50fA/VHz input noise current density and amplifier B has
100fA/VHz.

a) What is the optimum source resistance (resulting in lowest noise factor) for each amplifier? Assume
the input noise sources are uncorrelated.
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b) If the source resistance is 100kQ, which amplifier should you use for lowest noise?
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¢) For your choice in part b), what is the noise factor?

Com  part b)), £ =707
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Problem 3.4;: Find expressions for the mean-square input referred short-circuit noise voltage and
open-circu.it noise current for the following circuits. You may neglect r, and gm, and ry. Include only
drain noise in FET’s, thermal noise in R’s, and base and collector shot noise in BJT’s.
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