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Signal Conditioning

• Amplification

–Getting a useable signal amplitude?

• Isolation

–Separating out the interference?

• Identification

–Which Signal is it?
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Typical Signal
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What needs to be done?
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The Virtual Ground Circuit
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Inverting Amplifier w/ Virtual Ground
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Non-Inverting Amp w/Virtual Ground
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How do we implement a filter?
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What if we need more attenuation?
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Adding Stages to Increase Attenuation
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Describing Filter Performance
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Filter Types

• Butterworth
– Maximally flat: optimizes for pass-band 

flatness

• Bessel
– Linear phase: optimized for constant delay in 

the pass-band

• Chebyshev
– Trades ripple in the pass-band for steepness of 

the rolloff
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Comparison of 6th Order Filters
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Butterworth Filters
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Bessel Filters
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Chebyshev Filter (0.5 dB ripple)
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Chebyshev Filter (2.0 dB ripple)
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Time Domain Response
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6th Order Filters: Time Domain
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Better Filter Stages
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Design of VCVS Filter Stages
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VCVS Low-Pass filter design
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VCVS High-Pass filter design
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Amplitude Detection
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Precision Rectifiers
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Peak Detector
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Filtering Problem
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Final Filtered Signal
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Filter Problem Solved
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Final Filtered Signal
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Digital Techniques

• Digital Filtering

• ADC input filtering

• Digital input filtering

• Phase coherent sampling

• Hysteresis bounds
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Moving Average Filter (1.3)
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Moving Average Filter (2.3)
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Moving Average Filter (3.3)
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FIR and IIR filtering
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Analog or Digital Inputs
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Synchronous Measurements
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Other techniques

• 3 or 5 in a row

• Best 3 out of 5 etc.

• Moving average with hysteresis


