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“Not” Smart Sensor

• Transduce physical quantity into something “electrical”

• E.g. strain gauge:
– Mechanical strain à resistance change

• User builds interface, e.g.
– Convert resistance change to voltage
– Voltage to digital (ADC)
– Implement error correction, 

e.g. temperature compensation
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Strain Gauge Applications
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Strain Gauge
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https://learn.sparkfun.com/tutorials/getting-started-with-load-cells
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Model: Strain à Resistance
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Gauge Factor

https://en.wikipedia.org/wiki/Gauge_factor
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Resistance to Voltage

IoT49: Sensors Interfaces



B. E. Boser 9

“Single-Ended” Readout
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Bridge Circuit
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ADC
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Reference
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Supply Voltage Sensitivity
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Supply Voltage Accuracy

IoT49: Sensors Interfaces



B. E. Boser 15

ADC
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ADC Reference
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Precision References
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Reference Mismatch
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Ratiometric Measurement
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ADC with external Reference
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https://datasheets.maximintegrated.com/en/ds/MAX1447-MAX1498.pdf

https://datasheets.maximintegrated.com/en/ds/MAX1447-MAX1498.pdf


B. E. Boser 21

Signal Range
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Voltage Amplifier
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Amplification
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Gain
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Supply Voltage
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Offset Voltage
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http://www.analog.com/media/en/training-seminars/tutorials/MT-037.pdf
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AD8421 Input Offset Voltage
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Selection Tables

IoT49: Sensors Interfaces



B. E. Boser 29

Temperature Sensitivity

IoT49: Sensors Interfaces



B. E. Boser 30

Temperature Sensitivity
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