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Fundamental Signal Conditioning

« Amplification

« Instrumentation Amplifiers
 Filtering

« Attenuation

 Isolation

e Linearization

e Circult Protection



Fundamental Signal Conditioning

e Data Acquisition
Block Diagram

e Multiple Input
Channels

* Multiplexer

* Instrumentation
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* Analog-to-Digital
Converter (ADC)
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Figure 5.01



Fundamental Signal Conditioning
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Figure 5.02



Fundamental Signal Conditioning

* [nput & Source
Impedance
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Figure 5.03A



Fundamental Signal Conditioning

MUX Charge Injection Effects

 Low Source Impedance
« Voltage Spikes Urive signal | —

Mux output /\

v

Figure 5.03B



Fundamental Signal Conditioning

Operational Amplifiers

* Inverting Op Amps

* Non-Inverting Op
Amps

 Thermocouples
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Figure 5.04



Fundamental Signal Conditioning

Inverting Amplifier Stage

e Simple Transfer Function
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Fundamental Signal Conditioning
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Non-Inverting Amplifier Stage AT

e Simple Transfer Function

Equation 5.02 Figure 5.06



Fundamental Signal Conditioning

Differential Amplifier

e Combined Inverting and
Non-Inverting Amplifiers

* Rejects Common-Mode
Voltage

« Simple Transfer Function

Equation 5.03
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Figure 5.07



Fundamental Signal Conditioning

Programmable Gain Amplifier
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Fundamental Signal Conditioning

Instrument Amplifier
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Figure 5.09



Fundamental Signal Conditioning
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Fundamental Signal Conditioning

Integrated Instrument
Amplifiers
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Fundamental Signal Conditioning
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Figure 5.12A



Fundamental Signal Conditioning

Chebyshev Filter

« Steeper than Butterworth

More Non-Linear than

Butterworth

Figure 5.12B



