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NOTE
 Naval Innovation Science and Engineering (NISE/219) funding

 Internal Rapid Experimentation (IRE)

Wireless Power Analysis Diode Analysis
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Why Develop Tool?

• Simplify and streamline initial wireless power/energy parametric 
analysis
– Saves effort, time, and money
– Aid in teaching/learning

• Standardize procedure
– Consistency amongst research community

• Avoids ambiguity
• Reduces possible errors

• Base tool allows for evolving multi-purpose platform
– New measured data
– Incorporate other relevant systems/information
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How Develop Tool?

• Formulas
– N. Shinohara [1]; W. Brown and E. Eves [2].

• Closed form equations
– J. McSpadden, L. Fan, and K. Chang [4]; T.-W. Yoo and K. 

Chang [7]; Y.-J. Ren and K. Chang [8]; C. Valenta, M. 
Morys, and G Durgin [11].

• Measured data
– W. Brown [3]; J. McSpadden, L. Fan, and K. Chang 

[4]; P. Koert, J. Cha, and M. Macina [5].

• Creativity
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Wireless Power Analysis GUI
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Default GUI: Wireless Power Analysis
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Input Variables

Parametric Analysis Graphs

Output Variables

Tabs Link to instructions
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WPA Features 1: Tabs & Inputs
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WPA Features 2: Inputs 
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WPA Parametric Analysis
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Dependent Variables

Aperture-to-aperture 
transmission 

efficiency
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WPA Features 3: Outputs
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Rectenna RF-to-DC 
Conversion Efficiency

Collection Efficiency

Atmospheric Efficiency

Analysis 
Summary

DC Power Output
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WPA Example 1
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EX: 1.1
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Tracking Dots

Apertures

Populating
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EX: 1.2
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(1) Second Data Point

(2) Waiting for input

(3) To get output
Copies over fixed data
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EX: 1.3
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Generates Plot Graph
Dependent Variable

Independent 
Variable
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WPA Example 2
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EX: 2.1
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Reset All
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EX: 2.2
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Tracking Dots
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EX: 2.3
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WARNING: One or more variables are out of bounds!

Tracking 
Dots?
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Diode Analysis GUI
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“The first component to consider is the nonlinear Schottky diode since the design
of the other Rectenna parts depends directly upon the diode’s performance [6].”
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Default GUI: Diode Analysis
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Example Diode Component
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Enter Diode SPICE parameters

Voltage across the 
diode limitation

Max dc power limitation
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THANK YOU FOR YOUR TIME & ATTENTION

Blimp

Satellites

Sea Port

Aircraft

Helicopter

Rover

Earth-to-Earth

[12] 

[13] 

[14] 

[15] 

[16] 

[17] 

[18] 
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