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Objectives Results

"The graphs of the input impedance Z_ for a staircase (Figure 5) and straight
antenna (Figure 7) was calculated from the S,, data using the equation given in
Figure 4

"\WWhen comparing the graphs (Figure 5 and 7) for the Z  direct similarities are

mSuccessfully construct and test copper
staircase antennas (repeated 90 degree
bends) as shown in Figure 1
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Obtain data using a Vector Network Analyzer noticed between the staircase and straight antenna that confirm out data is
(VNA) | y accurate
"Collect data for a range of antennas with 1 6 The Srrith
: : igure 6: The Smi
wire gauges 12 — 22AWG and step size As = 7777777777 [ FESTIIIIS 7. =7 (1+ 511) chart shows the
/ N
1.3—-12mm / \ (1—3511) impedance for the
=Data gathered will be compared to Finite- 111} Figure 4: This equation is used to frequency range 20 -
Difference Time-Domain (FDTD) simulations calculate the Z,, from the VNA 5,, data. MRS
Figure 1: Experimental staircase For our testing, the characteristic
done by Dr. Thomas Montoya antennas showing a range of AS impedance Z, = 500
dimensions in 12-14AWG
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Construction of the 90 degree staircase g o 2
antennas (Figure 2) c c
sSoldiered joint fabrication method Frequency {(MHz) , __ Frequency (MHz) _
(| ft) Figure 5: Input impedance of staircase antenna, Figure 7: Input impedance of straight antenna,
€ | . | ' | 12AWG and As 12mm 12AWG
"Forming bends using 3D printed { ( =8
«, " . . - B | . X - OE . -
additive manUfaCturmg molds (rlght) Figure 2: Joint fabrication method (left) and forming bends

Testing using VNA (Figure 3)
mCalibrated VNA to remove effects of
cables and SMA connections ol EEoris
» Measured S-Parameter (S,,) of antennas =TT P WO
with the Agilent VNA-4396B utilizing port WM. 4 '
1 on S-parameter test set Agilent-85046A

method (right) Conclusion

"The test data for staircase antennas constructed from 12 — 22AWG with step
sizes As = 1.3 - 12mm will be used to assess the performance and accuracy of
FDTD wire antenna models by Dr. Thomas Montoya

"Once a working FDTD model is developed that can represent a wide range of

: . ' staircase antennas (AWG and As), then practical electromagnetic simulations
"Antenna is mounted to an SMA bulkhead Figure 3: Agilent VNA-4396B (top left) shown utilizing port ( )' P , 5 _
connector centered on a 104 X 92cm 1 on S-Parameter test set Agilent-85046A (bottom left) can be produced for many problems and geometries, such as wire antennas
ground plane collecting data for 12AWG antenna with a step size of As = and ground penetrating radar

12mm (right)
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