
ECE 4370 Project: Antenna Design
 

Jack Song, Michael Coulter, Colin Pardue, Khai Ha
 
I. Introduction
Directional antennas are a vital part of everyday life. Modern communications would not be 
possible without the dish antenna, nor would TV broad casts without the Yagi-Uda antenna. 
With the proliferation of wireless devices in everyday life, a very attractive option for the low 
power devices of the future (as well as for some devices today) is an RF Charge pump in 
conjunction with a directional antenna. in many cases, a microstrip antenna withd
 
II. Design and Antenna Structure
Yagi-Uda antennas have been demonstrated using microstrip technology using patch antennas 
[1]. Patch antennas allow improved couple between the driver and the reflector and directors, 
improved the performance of the antenna.  Most microstrip Yagi designs feed the driver through 
the ground plane through a via, but if has also been shown that a microstrip line can be used 
to feed the driver patch [2]. Using this approach, a microstrip line connects to the reflector and 
then feeds to the driver as seen in Figure 1 (connecting the feedline to the reflector has no 
adverse effects).    
 
The dimensions of the patch were first calculated using 
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with the length being given by 
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 These dimensions were then used to create the design in CST Microwave Studio.  All of the 
patches are square, and the reflector and director patches were scaled to be consistent with 
traditional Yagi-Uda Antenna design.  The calculated dimensions showed a resonance around 
5.8 GHz as desired in the S11 simulation.  The geometric parameters of the antenna were then 
optimized using CST to attempt to both improve the bandwidth and improve the strength of 
the null in the S11 parameter.  The final design yielded the simulation seen in Figure 2.  The 
simulated gain pattern is shown in Figure 3.



 Figure 1 - Top view of the designed antenna.
 

Figure 2 - Simulation of the S11 parameter from CST.
 

Figure 3  - Simulated Gain Pattern



Figure 4 - Measured S11 parameters
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