ECE 6416 Quiz 1
October 7, 2009

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 4kTp = 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. A 10kS? resistor has a noise index of —15dB. The dc current flowing through the resistor is
Ipc = 1mA. The frequency band of interest is the band from 20 Hz to 20 kHz.

(a) Solve for the rms thermal noise voltage v; in the band.

= VAKTR(f2 — f1) = 1.79uV

(b) Solve for the rms excess noise voltage ve, in the band.

ex = \/mm/ 10 (IpcR)*log (f2/ f1) = 3.08 uV

(¢) Solve for the total rms noise voltage v, in the band.

vp = \/V? +v2, = 3.56 uV

2. A 0.01 uF capacitor is connected in parallel with a 10k resistor. Solve for the rms thermal
noise voltage generated by the circuit in the band from 10kHz to 100 kHz. You are given the
following integral for reference:

/wz—dx —L tan ! \/E —tan~! \/E
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= C [arctan (27 foRC) — arctan (27 fi RC)] = 3.61 x 10714 V?
T

v = /v =190nV

3. A non-inverting amplifier has the gain with feedback A, = 100 and the input resistance
R; = co. With a source resistor Rg = 100k{2 connected from input to ground, the rms noise
voltage at the output over the band Af = 100kHz is found to be v, = 1.5mV. When
a resistor Ry = 20kHz is connected in parallel with Rg the noise output voltage drops to
Uno2 = 0.6 mV. If the correlation between v,, and i, is neglected, solve for the rms values of
vy, and 4, over the band Af at the amplifier input.

2
vh +ipRE = % —4kTRsAf = v2 +10'%2 = 6.5 x 107!
U2U
v2 +i% (Rs||R1)? = 232 —4kTRs||RiAf = v2 +2.778 x 10%2 = 9.333 x 1012
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' = A1 9333 x 1012

0.333 x 10712 — 6.5 x 10711
—9.722 x 109
= 5.726 x 102!

in = T5.6TpA




