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A novel light-weight measurement circuit to characterize non-linearity in

analog-to-digital converters.
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Applications

Analog-to-digital converters in communication systems, electronic instruments, testing

equipment, sensors, embedded systems

High resolution ADCs or studying subtle shifts in ADC performance

Technology Overview

Characterizing analog-to-digital converters (ADCs) is a challenging task because the

performance of an ADC is sensitive to the noise in the measurement setup. Among these

metrics, differential non-linearity (DNL) and integral non-linearity (INL) are the standard linearity

parameters which are obtained from a histogram of the ADC codes for a slow triangular input

voltage signal. The frequency of the triangular signal during a non-linearity test should be low

enough to avoid any settling time issues. In the ideal case, all ADC codes appear the same

number of times during a non-linearity test. In reality, however, some codes may have a higher

or lower count than the ideal count due to non-linearity in the circuit and/or due to noise

effects. This is because the input-output (IO) signals are switching at a high frequency while the

ADC is performing the sensitive analog to digital conversion. Consequently, this setup is not

suitable for characterizing high resolution ADCs or studying subtle shifts in ADC performance.

Researchers at the University of Minnesota have developed a novel light-weight measurement

circuit employing a bank of counters for precise differential non-linearity (DNL) and integral

non-linearity (INL) characterization. This technology is immune to measurement noise as the

ADC operation and data transfer operation are separated in time. Compared to the setup in

previous inventions, this design is simpler and more compact as only the count values are

stored on-chip.

Phase of Development

TRL: 4x

Working prototype - results from an integrated circuit chip in 65nm technology is obtained.

Desired Partnerships

This technology is now available for:

License

Sponsored research

Co-development

Technology ID

2019-142

Category

Engineering & Physical

Sciences/Design Specifications

Engineering & Physical

Sciences/Instrumentation,

Sensors & Controls

Engineering & Physical

Sciences/Semiconductor

Learn more

https://patents.google.com/patent/US10951221B2/en?oq=10%2c951%2c221
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