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Improved windowing applied to high-precision ADC spectral test

Fu Jiangduo Wu Minshun Ban Cheng Guo Yi Xu Jiangtao

(School of Microelectronics, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract: When testing the analog-to-digital converters ( ADCs) , coherent sampling is required. However, it is difficult to achieve, so
spectrum leakage will occur. In order to suppress leakage, the most common method used is windowing. The method is so strict that it is
not suitable for the current high-precision ADC test, and the user should be very familiar with the window function. In this paper, a
method for selecting the appropriate window function type and the span is proposed. Through the proposed method, accurate test results
can still be obtained when the first side lobes of the window function are higher than the noise floor and the application range of common
window functions is expanded. This makes common window functions, like Hanning window, can also be applied to 18-bit high-precision
ADC test work. The simulation results show that the proposed algorithm can still obtain accurate test results over any level of
noncoherency, and the maximum error of each parameter is less than 1 dB. The experimental results of a commercial 18-bit ADC are
used to verify the feasibility of the proposed algorithm.

Keywords : coherent sampling ; dynamic testing ; spectrum leakage ; windowing ; high-precision ADC
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T 99. 183 100.853  —104. 143 105. 135
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Table 3 Simulation result of dynamic parameter

(dB)

i PRI A SINAD SNR THD SFDR
AHT R 97.035 100. 277 -99. 825 101. 890
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G 97. 051 100. 351 -99. 789 102. 006
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Table 4 Experiment result of dynamic parameter

(dB)

T PRI SINAD SNR THD SFDR
AH TR 92. 634 92. 675 -112. 851 117. 659
JEAH R AR 21. 855 21. 859 -53. 186 54. 496
BT E 93. 150 93.215 -111. 421 115.016

Table 5 Experiment result of dynamic parameter

(dB)
T PRI A SINAD SNR THD SFDR
AHT 2R 92. 634 92. 675 -112.851 117. 659
AEAH R AR 14.292 14. 296 —44. 800 46. 270
BT 93. 004 93. 058 -112.08 115. 45
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