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Abstract 

In this dissertation, a digital calibration technique is firstly proposed to improve the resolution of 

the pipelined ADCs. In the proposed method, the statistical distribution of the residue voltage is 

utilized to estimate the gain error and the third-order non-linearity ariasing from the residue 

amplifier. In the proposed method, these errors are compensated in the digital domain. To 

estimate and compensate for these errors, the proposed method evaluates and corrects the 

statistical distribution of the digital residue. The simulation results are presented for a 12-bit 

pipelined ADC. Based on these simulations, the number of digital samples required for 

convergence is approximately equal to 5×106. By exploiting the proposed mechanism, the SNDR 

is enhanced from 49.9 to 70.9 dB. 

Additionaly, a statistics-based method is proposed to correct offset, gain, and time-skew 

mismatch between sub-ADCs in the time-interleaved ADC. In the proposed technique, the offset 

and gain mismatch is measured and corrected in the digital domain, and the time skew mismatch 

is measured in the digital domain and corrected in the analog domain. By employing this 

mechanism, SNDR and SFDR have been improved from 33.7 and 34.5 to 61 dB and 70.7 dB, 

respectively, after calibration. 

Finally, a digital mechanism is proposed to improve the performance of the predictive SAR 

ADC. For this purpose, a multirate structure has been proposed to relieve the sampling-rate of 

the predictive SAR ADCs and to increase the resolution of this ADC by compensating for the 

errors caused by capacitive mismatch in the CR-DAC. The SFDR and SNDR of the proposed 

single-rate SAR ADC are 63 dB and 55 dB, respectively, before calibration and equal to 84.7 dB 

and 69.3 dB, respectively, after calibration. Also, the SFDR and SNDR of the proposed complex 

SAR ADC are equal to 66.3 dB and 53.9 dB, respectively, before calibration and identical to 

82.3 dB and 69.1 dB, respectively, after calibbration. Finally, the SFDR and SNDR of the 

proposed multirate SAR ADC are equal to 62.7 dB and 55 dB, respectively, before calibration 

and equal to 86.3 dB and 73.73 dB, respectively, after calibration. 

Keywords: Analog-to-digital converter, calibration, adaptive systems, mismatch, prediction. 
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