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Midterm1 EE 320 Electronics, Spring 2015 Name:
Closed notés, open book, show your work (hand calculations, including algebra) for credit. No scratch
paper is allowed.

1. Determine an equation for, and plot, the magnitude and phase response of the following circuit.
Using the results from these plots sketch the circuit’s input and output on the same plot in the
time domain if the input signal is 1 V peak at 92 Hz. (20 points)
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2. Suppose an op-amp is used in an inverting amplifier configuration with a feedback resistor, Ry,
and an input resistor, R,. Show how to

a.

calculate the gain, —R/R,, of the inverting amplifier configuration if the op-amp is ideal.
(5 points)

calculate the gain if the op-amp has an open-loop gain of Ag,. (5 points)

calculate the output voltage if the input voltage is 1 V and the op-amp has an offset of
50 mV. (5 points)

calculate the bandwidth of the amplifier if the op-amp’s gain-bandwidth product is f,,,.
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3. Theinput to the integrator seen below is a sinusoid with a peak amplitude of 1V and a
frequency of 159 Hz. Calculate the amplitude and phase shift of the output voltage assuming an
ideal op-amp is used. Sketch the circuits’ input and output voltage on the same plot in the time

domain. (20 points) 'l”'
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4. A bar of Silicon with a thickness of 5 um, a length of 500 um, and width of 5 um is doped with
10 Phosphorous atoms/cm’. Assuming the mobility of an electron is 600 cm?/Vs and that the
intrinsic carrier concentration is 10™ carriers/cm® answer the following: (20 points)

a) What type, n or p, of semiconductor is this?

b) What are both the electron and hole concentrations?

c) What is the resistivity, p, of the semiconductor?

d) What is the resistance of the semiconductor bar?

e) If 1V isapplied across the piece of Si how much current flows?
f) In part e) what is the electric field throughout the Silicon bar?

) N-Ttyee A)‘z 22

= Np = [o dat"v*ﬁ = 3-—-;;
b N 0 o-.? ! P

'b

"5
©
P
@




5. Work problem 3.14 on page 172 of the boak. {10 points)
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6. Work problem 3.27 on page 173 of the book. (10 points)
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