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Abstract

Analog to digital converters are divided into two main categories due to their sampling
rate: 1) nyquist rate converters and 2) oversampling converts. With regards of
oversampling and noise shaping property, the second type is used in high-resolution low-
speed applications. XA modulators, as the analog part of the oversampling converters, are
realized in the form of continuous-time or discrete-time filters. Each type of these filters
has its advantages and disadvantages. Continuous-time modulators are bests for high-
speed moderate-resolutions while discrete-time modulators are bests for low-speed high-
to-moderate-resolution applications.

In this thesis, using the merits of both continuous and discrete-time XA modulators,
high-speed high-resolution XA modulator is introduced. First, several structures are
analyzed systemically for the purpose of thesis and their performance are evaluated, then
a hybrid CT/DT XA modulator is implemented in order to reach a resolution of 13 bit with
20MHz nyquist rate and 1V supply voltage. This converter can be used in systems such as
WiMAX. In order to simulate the proposed modulator, 90nm CMOS technology is used
in HSPICE and behavioral simulations are performerd in MATLAB-Simulink.

Keywords: Analog-to-digital converter, XA modulation, Continuous-time circuits,
Switched-capacitor circuits.
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