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Set #2

Due Wednesday September 9, 2009
Problems (from Dr. Song):
1. Pozar, p. 89 problem 2.17. 
2. Pozar, p. 89 problem 2.19. 
3. Pozar, p. 90 problem 2.22.
4. Pozar, p. 90 problem 2.25.
5. Pozar, p. 90 problem 2.30.

Computer Oriented Problems (from Dr. Wickert):
Work any two of 6–9 and work 10. If you want bonus points work more problems!
6. Check your answers to Pozar 2.17 using an AC simulation in ADS. Use the

grounded power probe as described in ADS_Session2.pdf/mov to model
the circuit. Use ideal transmission lines, making the  line a length of your
choice (why?) terminated in .

7. Verify all parts of Pozar 2.19 using the Smith Chart Utility of ADS. You get
access to this utility from the Tools menu when a schematic is open. See the dis-
cussion in ADS_Session2.pdf/mov. To capture results you will need to take
screen shots.

8. Compete the design for Pozar 2.25 using analytical means. Plot the SWR as
requested using a tool such as MATLAB or Mathematica. Then set up an S-
parameter simulation (one-port or two-port is OK) of the quarterwave matching
transformer. Use ideal transmission lines. For convenience choose your center
operating frequency at  GHz, and sweep  over the range 0.5 to 1.5 GHz.
We will learn later that the input reflection coefficient , which allows calcula-
tion of SWR, can be obtained as . In ADS the notation is S(1,1),
when port one is the input port. See ADS_Session2.pdf/mov for details on
the use of equations to obtain plots of quantities beyond the standard list.

9. Check your answers to Pozar 2.30 using an AC simulation by making use of
power probes as described in ADS_Session2.pdf/mov. For convenience
choose your center operating frequency at 1.0 GHz, and sweep  over the range
0.5 to 1.5 GHz. Your actual measurements will be taken at 1 GHz.

10. In this problem you will consider a transmission line circuit in the time domain.
On the next page is a layout sketch of the circuit, as implemented using
microstrip. The second figure shows an ideal transmission line equivalent circuit.
In this problem you will consider all transmission lines to be ideal lossless lines.
Begin by trying to sketch , , and  versus time assuming that

 (  is the unit step function),  ohms,
, , and  = 250 ps. See pp. 7–
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18 of the transmission line theory review document, N5250_1.pdf, for a detailed discus-
sion of transient analysis of transmission lines with resistive loads. If you cannot reason out
the answer right away, move on to setting up and running an ADS transient simulation using
ideal transmission lines (the element TLIND works best here). See ADS_Session2.pdf/
mov for details on setting up a transient simulation using time domain sources.

Note that the two stubs in parallel can be replaced by a single stub with  (why?).

There is a bit of history behind this circuit. Early in my career I worked on a pulsed laser com-
munications system that operated at 1 Gbps. I had to build a wideband amplifier chain that
received its input from photo-multiplier tubes (PMTs). Without the PMT in the lab I needed a
high-speed test signal. I used the step function generator inside a sampling oscilloscope. This
simple microstrip circuit was connected between the step function generator and the device
under test. It was built using teflon fiberglass circuit board material with strips of copper foil
tape placed accordingly. The shorted stubs were obtained by wrapping the strip ends around to
the back side of the board and soldering. A tin snips (heavy duty scissors) was used to trim the
board to the proper length and width. No EE tech or PCB manufacturing was required, so I
could easily build different versions to suit my needs.

Microstrip Circuit
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