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Electronic Circuits Primer
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Welin Bridge Oscillator
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Linear Analysis
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Hardware Experiment
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Component Tolerances
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Unintentional Nonlinearity: Saturation
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G as a Parameter
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Hardware Experiment
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Nonlinear Feedback

O=150,+ (7, + 7, + Tzl@— D), +v,
/ . more voltage — more heat

function of oscillation amplitude” more heat = more resistance

more resistance — lower gain

G=23 41

- = (and vice versa)
\increase when amplitude is too high

decrease when amplitude is too low
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Lightbulb Constitutive Equations

2

. vV )
R(T) = Ro(1 + (T — Tp)) (14) mel' = popy — Q).
where: where:
T' = temperature (K) m = mass of filament (kg)
o = temperature coefficient of resistance (€2/K) c = specific heat of filament (J/kgK)
To = room temperature (measured to be 295K) vg = voltage (V) across resistor
Ry = resistance (£2) measured at room temperature () = heat emitted by bulb (W)
Q(T) = ec A,(T* — Ty). (16)
where:
e = thermal emissivity coefficient

o = Steffan-Boltzmann constant (W/m?K*%)
A, = surface area of filament (m?)

11

(15)



Replacing R4 with R(T)
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Steady-state Coefficient Fitting
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Effect of mc
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R4 as a Parameter
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Experimental Validation
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