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Abstract

SAR data converters with maximum digital structure and low power consumption
have the ability to convert data with medium to high resolution and sampling rate.
The main causes of error in this type of data converter are the input offset related to
the comparator and the mismatch between the capacitors of the capacitive array in
the digital-to-analog block. Today, the unique features of this converter have
encouraged designers to devise methods to overcome non-ideal factors in this
converter.

In this dissertation, by inventing methods for calibration of comparator offset and
non-matching of DAC capacitors, an attempt has been made to overcome these
factors. Comparator offset control is possible by dimensional change or input
threshold voltage of the input transistor pair. For this purpose, the proposed method
has two operational phases; in the first phase, by changing the dimensions, and in
the second phase, by controlling the bias of the input pair body, the offset removal
operation is performed. The method developed for calibrating the input offset
comparator is a combination of fast and accurate methods that have improved its
speed while maintaining the high accuracy of conventional methods. A 58-fold
reduction in input offset after calibration indicates the useful performance of this
method. In addition, the developed method for calibration of mismatch DAC
capacitors also includes two phases. In the first phase, based on a method based on
DNL error detection, the mismatch of capacitors is calibrated with an accuracy of 1
LSB, and in the second phase, a method based It is based on extracting the
correlation of additional quasi-random signal with the weight of array capacitors
with an accuracy of 0.5 LSB. The operating principles of this method are the same
as the proposed method for comparative offset calibration, relying on the
combination of two fast and accurate methods with complimentary modification
and optimization of circuit switching. Finally, the simulation results show a 15.53
dB improvement for the SNDR parameter, which is 2.27 times faster than the
conventional method.

Key Words: SAR Analog to digital converters, Calibration, Comparator,
Capacitive DAC, DNL error, Correlation.
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