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A Novel Histogram Test for Estimating Integral Nonlinearity
Errors of Analog-to-Digital Converters

WU Minshun, CHEN Guican, ZHANG Ruizhi, CHENG Jun

(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In view of the enormous number of samples required by the conventional sine wave
code histogram test in estimating the integral nonlinearity errors of high-resolution analog-to-dig-
ital converters, a novel sine wave code histogram test that uses the moving-average filters is pro-
posed, and is called the moving-average method. In the proposed method, the integral nonlineari-
ty errors are roughly estimated by the conventional sine wave code histogram test using fewer
samples, and then a moving-average filter is applied to the estimated results to obtain the final ac-
curate integral nonlinearity errors. The results of simulations and tests show that the moving-av-
erage method can reduce the number of samples by at least 90% to achieve almost the same accu-
racy as the conventional sine wave code histogram test, and hence save the time and the cost of
tests.
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