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(1) Short Answer Section (12 points)

(a)

True or False: A forward crosstalk signal is the derivative of the original signal on the
coupled transmission line.

As a transmission line under steady state sinusoidal excitation lengthens, its equivalent

impedance changes, but will repeat in space every .

Answer| is a measure of how badly a sinusoidal transmission line load is reflecting
signal power.

A is a type of transmission line that is made by etching or milling away the
top conductor on a conventional printed circuit board (PCB).

The distance between a constructive voltage peak and the nearest destructive null on
a transmission line under steady-sate sinusoidal excitation is .

(f)

True or False: Nuclear engineers never use transmission lines.

(2) Descriptive Answer Section (30 points)
Write a concise answer to each question in the spaces provided beneath each problem state-
ment. Note: Correct answers that are extremely verbose will be penalized.

(a) Power Lines: Towers that carry long-distance, high-voltage power lines are ugly,
costly, inconvenient, and bulky. What are some reasons that we cannot bury these lines
underground? (10 points)
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(b) Active Component Loading: Here is a peculiar circuit that uses an operational
amplifier at the load of a transmission line:

Because an operation amplifier is an active device, it is often capable of supplying more
power than it absorbs from the signaling network. For example, the Thevenin equivalent

of the load above is actually a pure resistance with negative (— Rf%ﬁ%z) Ohms. Using

basic principles of transmission line theory, explain qualitatively how this circuit will
behave when the switch is thrown. (10 points)

(c) Crosstalk: List 5 things that an electrical engineer can do to a high-frequency printed
circuit board and layout to minimize crosstalk. (10 points)



(3) Reflection Sketches: There is an uncharged transmission line with transit time 7', length
D, and reflection coefficients I'¢ = f% and 'y = % At t = 0 a DC source is connected
to the line and 16 Volts DC begins to travel down the line. Please sketch and label the
amplitudes of the time-domain waveforms that would be measured at the locations listed

below. (24 points)

a. The voltage observed at the load side of the transmission line:

b. The voltage observed at the source side of the transmission line:

c. The voltage observed exactly three-quarters (z = %) down the transmission line:
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(4) Switching Network: The circuit below represents a high-speed digital interconnect that
is switched according to the following states:

27,
|
+
24 V<5—/\N\; § v,

State 0:
State 1:
State 2:
State 3:
State 4:
State 5:

Both switches are open and both lines are uncharged.

Immediately after switch A is closed onto the DC source.

Switch A has been closed for a while.

Immediately after switch B is closed.

Switch B has been closed for a while.

Immediately after switch A closes onto the stand-alone Zj resistor.

Switch A Switch B
V, >

Z, 27,

Fill out the following table according to these switching states (skip state 3). Assume all
backwards propagating waves are measured from the right-most side of the transmission
line. Assume all forward propagating waves are measured from the left-most side of the
transmission line. (34 points):

Vi | Vx | Wy V1+ Vi

State 0 | 0 0 0 0 0
State 1 0 0 0

State 2

State 4

State 5




Formula Sheet
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