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Electronic Circuits Primer
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Wein Bridge Oscillator
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Linear Analysis

x(t) = A0e−ωnζn sin (ωn ζ2 − 1t + ϕ0)

G = R3
R4

+ 1
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for constant-amplitude oscillations



Hardware Experiment

ζ = 0; ωn = ωd = 49.8Hz

51.2Hz
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Component Tolerances

15kΩ               14.77kΩ   
8kΩ               8.082kΩ 
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Unintentional Nonlinearity: Saturation
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G as a Parameter

G⁎
G

degenerate Hopf Bifurcation
8



Hardware Experiment
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Nonlinear Feedback

0 = τ1τ2
··vo + (τ1 + τ2 + τ21(G − 1)) ·vo + vo

G = R3
R4

+ 1

more voltage → more heat


more heat → more resistance


more resistance → lower gain


(and vice versa)
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function of oscillation amplitude?

increase when amplitude is too high  
decrease when amplitude is too low



Lightbulb Constitutive Equations
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Replacing R4 with R(T)

⟨vo⟩ = 1
2

A

12

↓ reduced model ↓



Steady-state Coefficient Fitting

13

·T = 0 ⟹ vR = R(T)Q(T)



Effect of mc
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R4 as a Parameter
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Experimental Validation
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