ECE 6416 Quiz 1
October 9, 2006

Professor Leach Name
Instructions. Print your name in the space above and at the top of all other pages in your
quiz. Place a box around each answer. Express each numerical answer as a decimal number.
Numerical values are 4kTy = 1.6 x 1072°J and ¢ = 1.6 x 107 C. Honor Code: I have
neither given nor received help on this quiz. Initials

1. The figure shows an RC' network. Use the generalized Nyquist formula to solve for the
expression for the mean-square noise voltage v2 in the frequency band Af.
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2. A particular BJT amplifier is driven from a source having an output resistance Rg.
The equivalent noise input voltage is found to be given by
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where V, is the thermal noise generated by Rg and the noise sources Vi, Iy, and g,
are internal to the amplifier. What are the expressions for V,, and I, in the V,, — I,
amplifier noise model?
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3. An amplifier has the spot noise parameters v, = 2nV /v/Hz, i, = 1.5pA /v/Hz, and
v = 0.2 4+ 70.1. The amplifier is driven from a source having the resistive output
impedance Rg = 50 ().



(a) Calculate the noise factor F' and the noise figure NF.
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(b) Calculate the optimum source impedance Z,,; that minimizes F.
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(c) A series impedance Z; = Z,,,— Ry is inserted between the source and the amplifier
so that the source impedance seen by the amplifier is Z,,;. Calculate the new noise
factor and the new noise figure. Note — The correct answer is not Fy,.
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