π Speakers

Crossover Circuits Lab

Circuits and Response Graphs
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First-order single capacitor crossover
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First-order series capacitor with damping resistor
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“First-order” single capacitor crossover with series attenuation resistor
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“First-order” single capacitor crossover with attenuator and damper

Notice that the response curve now takes on a much steeper slope than 6dB/octave.  This is because of voice coil and crossover resonance.  Response is flat because filter is properly damped, but slope is greater than 6dB/octave.
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“First-order” crossover with damper, attenuator and HF bypass capacitor
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“First-order” crossover with attenuator and HF bypass cap, but no damper
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Third-order crossover

Notice that without any attenuation resistors or L-Pad’s, a third-order filter provides flatter amplitude response than a first-order filter because peaking is minimized.
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Third-order filter with attenuation resistor

Notice that once attenuation resistors of L-Pad’s are added to this circuit, it becomes extremely underdamped.  This configuration is very sensitive to load resistance.
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Third-order crossover with attenuator and damper

Notice damper resistance is in a slightly different configuration than first-order.
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Third-order crossover with damper, attenuator and HF bypass capacitor
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Third-order crossover with attenuator and HF bypass cap, but no damper
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π crossover – Third-order with damper, attenuator and HF bypass capacitor

Notice that the ratio of R1/R2 sets peaking for a specific amount that raises the amplitude of the crossover point slightly.  This is so that the first two octaves have flat response before HF augmentation starts.
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First-order single coil crossover

Notice that the coil doesn’t really provide as much a crossover as it makes a flat attenuation above the midrange band.  This is because the woofer is fundamentally inductive and forms a voltage divider with the “crossover” coil.
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Second-order crossover

Woofer Le=1.5mH, Re=6.0 ohms, Fts=45Hz, Qms=7, Qes=0.4, Qts=0.38

Notice that the filter is peaking quite a bit.  This is because the crossover and voice coil are in a resonant condition.
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Second-order crossover with Zobel damper

Rz=8 ohms, Cz=30uF
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Second-order crossover with Zobel damper

Rz=8 ohms, Cz=40uF
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