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Design of DAC test based on sequential equivalent sampling

Shou Kaiyuan' Xie Weikun'® Ji Weiwei' Zhang Kaihong® Song Guodong'
(1. Technology Group Corporation No. 58 Research Institute, Wuxi 214035, China;
2. School of Automation Engineering, University of Electronic Science and Technology of China,

Chengdu 611731, China; 3. Zhongwei Tengxin Electronics Co. , Ltd. , Wuxi 214028, China)

Abstract: With the rapid development of digital-to-analog converters (DAC), high sampling accuracy and high sampling
rate cannot be achieved simultaneously in DAC testing. A DAC test design method based on sequential equivalent
sampling is proposed to solve the problem of effective resolution deterioration, which caused by noise increase due to
sampling rate increase. The method expands the high-frequency original signal in time domain, and samples expanded
signal with uniform period. The key is to generate fixed frequency difference between the period of sampling clock and the
period of input signal. In addition. this paper analyzes the influence of sampling clock jitter on the effective-number-of-
bits (ENOB) of the system, determines the maximum clock jitter of the system, and designs the sampling structure and
period of the test system according to the periodic characteristics of the tested signal. A 16 Bit, 500 MHz output DAC is
tested by this method and the results are compared with traditional method by external spectrometer. The results show
that the spectral characteristics obtained in the two experiments are consistent, and the proposed method achieves about
4 dBc improvement in Spurious-free dynamic range (SFDR) and about 3 dBc improvement in Two-tone intermodulation
distortion(IMD) parameters, which proves the effectiveness of the sequential equivalent sampling DAC test method.

Keywords: DAC test; sequential equivalent sampling; sampling system; noise analyzing
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