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• Amplification

• Instrumentation Amplifiers

• Filtering

• Attenuation

• Isolation

• Linearization

• Circuit Protection
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• Data Acquisition 
Block Diagram

• Multiple Input 
Channels

• Multiplexer

• Instrumentation 
Amplifier

• Analog-to-Digital 
Converter (ADC)

Figure 5.01
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• Parasitic RC Time 

Constant

• Accuracy

• Source Resistance

• Sampling Rates

Figure 5.02
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• Input & Source 
Impedance

• Voltage Divider

• Piezoelectric 
Transducers

• Amplifier Reduces Error

Figure 5.03A
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MUX Charge Injection Effects

• Low Source Impedance

• Voltage Spikes

Figure 5.03B
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Operational Amplifiers

• Inverting Op Amps

• Non-Inverting Op 
Amps

• Thermocouples

• Strain-Gage 
Bridges

Figure 5.04
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Inverting Amplifier Stage

• Simple Transfer Function

Figure 5.05Equation 5.01
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Non-Inverting Amplifier Stage

• Simple Transfer Function

Figure 5.06Equation 5.02
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Differential Amplifier

• Combined Inverting and 
Non-Inverting Amplifiers

• Rejects Common-Mode 
Voltage

• Simple Transfer Function

Figure 5.07Equation 5.03
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Programmable Gain Amplifier

• Non-Inverting Op Amps

• Digitally Controlled

• Addressable Inputs

Figure 5.08
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Instrument Amplifier

• Low Input Current

• Low Drift

• Low Offset

• Stable & Accurate

• High CMRR

Figure 5.09
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High Common-Mode 
Amplifiers

• CMRR Defined

• Shorted Inputs

Figure 5.10
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Integrated Instrument 
Amplifiers

• High Quality Op Amps

• Internal Feedback

• Three Amplifier-
Configuration

• High CMRR

Figure 5.11
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Butterworth Filter

• Flat Response

• Steep Attenuation

• OK for Step Function

Figure 5.12A



Return to Main Menu

Chebyshev Filter

• Steeper than Butterworth

• More Non-Linear than 

Butterworth

Figure 5.12B


