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Analyses of channel mismatch effects in time-interleaved
ADC system based on multirate filter banks

LI Yu-sheng, AN Qi
(Fast Electronics Lab, Department of Modern Physics, University of Science and Technology of China, Hefei 230026 ,China)

Abstract; Because mismatches, such as offset error, gain error as well as time-skew error, may degrade
SINAD (signal-to-noise-and-distortion ratio) of the time-intetrleaved ADC (TIADC) system, an explicit
analysis of such three channel mismatch effects in the time-interleaved ADC system based on the filter-bank
method was presented. The formulas of spectra were established for all of offset, gain and timing
mismatches to exist together. It is clarified that the gain and timing mismatch effects interact with each
other but the offset mismatch effect is independent of either of them. Since the sinusoidal signal plays a
fundamental role in signal analysis field, its properties were also analyzed in detail, and the mismatch
distortion figure in spectrum was given. Further, the formulas of the SINAD and SFDR were derived to
quantify the dynamic performance of the time-interleaved ADC due the mismatch errors. At last the effects
of the clock jitter and quantization noise to TIADC were given. The derived formulas can be used to
support engineers in finding their mismatch requirements in TIADC system, and can also be used for
calibrating algorithms to compensate for the channel mismatch effects.
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