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Abstract

Abstract

By decreasing dimensions in CMOS nanoscale technologies and
decreasing intrinsic productivity of transistors, along with reduction in
maximum power supply, designing Op-Amps with high productivity, swing
and alignment for being used in Pipeline Data converters, has been
practically tough. Therefore, because of the mismatching capacitors and the
defects mentioned in Op-Amps, achieving resolutions above 10 bits for these
data converters is very difficult. Hence, using calibration techniques is
inevitable to reach high resolutions .

In the proposed method in this dissertation, errors were initially and non-
precisely estimated via two different background approaches. Then, through
the presented complementary method, the initial values were neared to the
exact values in background mode and then followed the changes. In these
methods, calibration of errors were done using a combination of equalization-
based method, changing threshold in comparator and histogram along with
the geometric properties of special transition curve of Backend data converter
and the output special transition curve of the converter as well as the effects
of the mentioned defects on them. After presenting the suggested calibration
method, in systemic level, the method was first modeled in MATLAB
software and efficiency of which was investigated. Then, an analog-to-digital
nyquist-rate Pipeline converter was designed and simulated with a sampling
rate of 100MS/s and a 10 bit resolution in 90 nanometer CMOS technology
and 1 volt power supply, via softwares Cadence and Hspice. Using the
suggested calibration method, the converter's SFDR and SNDR values were
optimized to 31.06dB and 41.02dB respectively. In addition, the converter
converged for about 14ms for the sampling rate of 100MS/s. The power
consumption of the converter was measured at 40.3 milliwatts.

Key words: analog-to-digital Pipeline converter, calibration, Op-Amp
limited productivity error, non-matching capacitors, misalignment of Op-
Amp, CMOS nanoscale technologies
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