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Iteration for a Non-linear Load
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lteration 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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Tunnel Diode

Tunnel Diode Characteristic

Current (mA)
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Tunnel Diode Characteristie: T = 15003 — 120172 4 25V mA Georgla
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Transmission Line Terminated with Tunnel Diode
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load voltage (V)

Driving at R,

Output of Transmission Line with RS=20 Q
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Driving at R

Output of Transmission Line with RS=1O Q
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Overdriving at R, =-10 £

Output of Transmission Line with Rs=-10 Q
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Overdriving at R; =-20 @

Output of Transmission Line with RS:-ZO Q
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Overdriving at R, =-22 02

Output of Transmission Line with R5=-22 Q
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Chaotic Behavior at R, =-25 2

Output of Transmission Line with R=250
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Output Voltages vs. Source Reflection I,

Itansmmission Line output terrminated with tunnel diode
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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
» |slands of stability, odd-valued bifurcations

= Bifurcation period tends to Feigenbaum’s constant
(4.6692...) in the limit approaching chaos Georgla
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