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Context and Background

The analog-to-digital converter (ADC) has widespread usage in almost all
technology today. Anything which interfaces with the real world and processes
information requires an ADC.

Autonomous Vehicles

Medical Devices 5G Communication

Consumer and Home
Electronics

As an example:
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The conversion of an analog signal... to a digital one!

Temperature Example

m Actual Temperature Thermometer
100— (Analog) (Digital)

00 53.1250 52.5, error of 0.625
80 — In terms of data-converter terminology:

This thermometer has:
32 levels (5 bits 30dB Signal-to-Noise Ratio)
Only reads non-moving signals (D.C.)

n contrast, todays modern converters have:

Up to 120dB SNR (over 1 million levels)

Up to 10's of giga-samples per second

(one measurement every 1/10™ of a nanosecond)

For reference, imagine a scale that can measure
the weight of a fully loaded Airbus A380, accurate
to the pound, before light travels 1.2 inches.
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All Different Kinds of Converters!
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Utilizes many comparisons at
once to compare an input to
many different reference levels.
Very fast but power hungry.
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Utilizes a single comparator and a
binary search algorithm.
Slower than flash, but power

efficient.
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Utilizes filtering before
making comparisons.

Slow but extremely accurate.

There are many other varieties of data-converters. Some are hybrid
structures of the ones shown here. Others are made with a chain of
converters. Each converter has its own strengths and weaknesses.

Converter Design Timeline: 9to 36 months

A typical PhD student at OSU does 2 to 3 chips involving some or all of these steps
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