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ADC testing in practice, using maximum likelihood estimation

There are several different test methods to examine analog-to-digital converters (ADCs). These techniques are available in the literature, used worldwide, and published in European and American standards. However, it is possible to extract even more information from a measurement record, than the standardized methods do.
This paper is focusing on a dynamic ADC test method, the estimation of ADC parameters with sine wave fitting. The maximum likelihood (ML) estimation of sine wave parameters is not yet standardized, but provides more accurate estimators for the sine wave on the input of the ADC, than the currently proposed least squares (LS) method. Thus the quality parameters of the device under test (the datasheet quantities) can be calculated with more precision. Naturally this theoretically more established process brings along several practical difficulties. This paper enumerates the challenges of performing ML estimation in practice, and proposes solutions for them. Also measurement and simulation examples are provided for the comparison of standardized and unstandardized test methods.




