ECE 6340

Fall 2001

Project

Instructions 

This project is due in the instructor’s office by 5:00 p.m. on Thursday, Dec. 6. Please work individually on the project. You will be graded on the accuracy of your derivation and results, and on the neatness and quality of your write up and results. Please use “good” scales when you plot your results so that the plots are easy to read and look nice. 

A microstrip line is shown below. The line extends to infinity in the ( z directions. A signal generator is attached at z = 0. The signal generator applies a voltage source that is 
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 [s]. (Note that Vs (t) is not the same thing as the transmission line voltage V(t) at z = 0, but the transmission line voltage at  z = 0 can be easily found from the source voltage.) 

Calculate the transmission line voltage V(t) at  z = 20 [cm], and make the following plots.

1. Plot the characteristic impedance and the effective relative permittivity versus frequency from 0 to 100 GHz. 

2. Plot the conductor attenuation 
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and the dielectric attenuation 
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 versus frequency from 0 to 100 GHz.

3. Plot the transmission line voltage V (t) at z = 20 [cm] versus time, and compare (on the same plot) with the transmission line output voltage when z = 0+ (an infinitesimal positive number).

4. Plot the normalized transmission line output voltage (normalized so that the maximum 1.0). Compare (on the same plot) the source voltage 
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5. Repeat parts (3) and (4) assuming no dielectric or conductor losses. 

ILLUSTRATION OF MICROSTRIP GEOMETRY
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DIMENSIONS: 
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 (loss tangent of substrate) 

h = 1.0 [mm]

W = 3.0 [mm]

t = 0.01 [mm]

( = 3.0 ( 107 [S/m]  (for metal)

APPROXIMATE DESIGN FORMULAS (valid for W/h > 1): 

Note: these formulas assume that frequency is a positive number
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where
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For the conductor loss we have approximately
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For the dielectric loss we have 
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where the “filling factor” q is 
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EXTENSION TO NEGATIVE FREQUENCY 

In the inverse Fourier transform, 
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. The integration  variable 
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 goes from minus infinity to plus infinity. When 
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 is negative, take the absolute value before calculating the attenuation constants 
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. That is,
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When calculating the phase constant 
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, use 
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SIDE VIEW
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