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Exercises for Tutorial 5: Interconnect

1. Consider the circuit shown in Figure 11. A voltage source with a Z; = 200 Q) output
impedance driveas a transmission line with a characteristic impedance of Z, = 50 ()
terminated in a load impedance of Z; = 12.5 Q. The transmission line has a propagation
delay of t; = 2 ns. For a unit step on the voltage source, how long does it take before the
reflected wave on the line has an amplitude less than 10 mV/?

Figure 11 A voltage source driving a terminated transmission line.

2. If alossless transmission line of characteristic impedance Z, and length [, driven sinusoidally,
is terminated in an arbitrary impedance Z;, show that the impedance at the drive end is

_ Z1+jZo tan(Bl)
z(l) = Z Zo+jZy, tan(BL)

phase changes along the line and is equal to 2 /A, where A is the wavelength of the

where f = wVLC. The term f determines the rate at which the

excitation frequency.

3. In problem 2, what is the input impedance as a function of load impedance when the length
of the line is A/4. For this case what is the input impedance when the line is shorted? What is
the input impedance when the line is open?

4. Estimate the delay of the wire with a high frequency Z, = 50 Q, resistance r = 14 kQ) /m
and dielectric constant ¢, = 4.

a) Lengthd =1mm.
b) Lengthd = 25 mm.

5. An RC-wire with length of d is divided into N equal-length sections and between each section
repeaters are inserted as shown in Figure 12. To get the optimal delay through the wire,
what section length should be chosen? How many repeaters are needed? Assume that the
propagation delay of each repeater is t,, and the wire resistance and wire capacitance per

unit length is r and c, respectively.
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Figure 12 Inserting repeaters into an RC line.
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