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CLASS PROJECT





Instructions: This project is due by 12:00 noon on Monday, Dec. 15. The project must represent your individual effort. If you have any questions, please ask the instructor. 





A microstrip patch antenna is shown below.








� EMBED TopDraw.3  ���











Assume that L is the resonant dimension of the patch, so that the surface current is





� EMBED Equation  ���.








Give a detailed derivation of the far-field radiation pattern of the patch antenna. Show how to calculate the electric field radiated in the far-field and the power density in the far-field. Pay particular attention to any steps in the derivation that were omitted in the notes. 


Write a computer program to calculate the far-field power pattern in dB. The pattern should be normalized so that the pattern has a value of 0 dB at the maximum. Include a hard copy of your program in an appendix. The power pattern is defined as 


� EMBED Equation  ���.


Calculate and plot the E-plane (( = 0o) and H-plane (( = 90o) patterns for a patch with the following parameters:





patch parameters:





	� EMBED Equation  ���








Make plots for the following substrate thicknesses:





� EMBED Equation  ���.





Your plots should be in polar form, on a dB scale. Use -40 dB for the value at the center of your plot. Your plot should show the pattern for � EMBED Equation  ���.








For each plot, include an output data file that shows the dB values at each angle in degrees, for ( = 0, 1, 2, ... 90o.  Remember that 0 dB should be the maximum. 


Include a discussion of your results, commenting on the main features of the plots and how they change with substrate thickness. 





The grading of the project will be based mainly on the following:





The
