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At the base of any sensing, or measurement in general, lies the concept of resolution, which
determines the intrinsic limits of any acquisition process. This concept, originally defined in terms
of DC measurements, would be better defined for signals that are intrinsically stochastic. Through
a stochastic definition of resolution based on information theory, it is possible to introduce design
frameworks that allow to optimize the full acquisition chain from the sensing element, through
signal conditioning, all the way to the sampling and quantization (analog/digital conversion).

This tutorial will start with an intuitive review of the fundamental theoretical and practical
concept of sensing, sampling, quantization, and information theory, followed by a description of
the afore mentioned optimization process as well as application examples of design and
optimization of acquisition chains. It will be shown how is it is possible, by changing targets, to
obtain different designs optimized in terms of sensitivity, cost and power consumption. Finally,
it will be shown how these concepts can provide approximate solutions that can be used in the
design and modeling of building blocks like signal quantizers and delta-sigma converters, avoiding
the use of hard mathematical concepts like special functions, and providing a more intuitive view.
More examples will be provided, including the determine of the gain of a quantizer in a delta-
sigma loop and the use of dynamic element-matching.
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