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Reflection Calculation of an Arbitrary Load
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Iteration for a Non-linear Load
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Iteration with a Resistive Load
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Strategy for Nonlinear Loads
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Example with Nonlinear Load
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Setup Voltage Iteration
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Sample Iteration
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Steady-State Result
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Brain Teaser
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Tunnel Diode
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Transmission Line Terminated with Tunnel Diode
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Driving at Rs = 10 
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Overdriving at Rs = -10 
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Overdriving at Rs = -22 
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Chaotic Behavior at Rs = -25 
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Output Voltages vs. Source Reflection s
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=4.66920160910299067185320382...

Attributes of Chaotic Circuits and Systems

 Ingredients for chaos in circuits

 Nonlinear element in the circuit

( / ) Active component (source/negative resistor)

 Third order system (at least 3 caps/inductors)

 Example: Chua’s circuit

 Attributes

 Stable point bifurcation followed by chaotic region Stable point bifurcation, followed by chaotic region

 Islands of stability, odd-valued bifurcations

 Bifurcation period tends to Feigenbaum’s constant 
(4.6692…) in the limit approaching chaos
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