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ABSTRACT

This paper presents a new Behavioral Simulator capable of
modeling various types of Analog-to-Digital Converters (ADCs).
Behavior of Basic Building Modules (BBMs) of ADCs, such as
for example sample-and-hold, and comparators is encapsulated in
Dynamic Linked Libraries (DLLS). Predefined behavioral models
of BBMs and a netlist describing connections between them are
used to form a behaviora representation of simulated ADC. Asan
example of BBM, a behavioral model of comparator module is
presented. An 8-bit multi-stage ADC is used to demonstrate
simulation process.

1. INTRODUCTION

Andog to Digita Converters (ADCs) [1] built in CMOS
technology are essential elements of wireless communication
systems (for example in zero-IF receivers [2]). In communication
applications many features of data converters are important: high
speed, wide dynamic range, and low power consumption (for
portable devices).

To verify the performance of designed ADC several behaviora
level simulations have to be performed. Many different circuit
structures are used for ADC s implementation [1] (flash, n-stage
pipeline, folding and interpolating technique) such that behavioral
simulation of ADCs requires a simulator, which is dedicated to a
given converter structure [3] or uses a standard mixed-mode
simulator [4]. Dedicated simulators have very limited utilization
and due to excessive programming effort needed for
implementation of converter model in such simulators they are
very rarely used. The second method of modeling ADCs is based
on a speciadized simulation language (Mast, VHDL-A, or
Verilog-A), is error-prone, and extremely expensive in terms of
computer time. Another restriction in using standard simulators
(for example Simulink) is that in many cases it is very difficult or
even not possible to properly build behaviora models [4][5] and
simulate some important imperfections of converters for example
clock jitter and glitch energy in analog switches.

A new approach in behavioral modeling of ADCs presented in
this paper is based on utilization of Dynamic Linked Libraries
(DLLs) to encapsulate behavior of basic blocks of ADCs. Basic
Building Modules (BBMs) of ADCs such as comparators, folding
circuits, analog switches, binary encoders and many others are
used to form a behavioral model of various types of ADCs.

The main advantage of this approach is that al the pre-defined
BBM s are independent from the simulator core, and because DLL
modules are executable files simulation time is significantly
reduced (no trandation or interpretation of simulation language
commands is needed).

Presented Behavioral Simulator has been developed in VC++
environment with some external components developed in C#
language.

2. DESCRIPTION OF THE BEHAVIORAL
SIMULATOR

The Behavioral Simulator consists of three main parts: library of
BBMs, configuration files, and simulator core (Figure 2-1).
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Figure 2-1 Block diagram of the Behavioral Simulator.

The library of BBMsincludes al DLL modules, which are used to
build a behaviora representation of simulated ADC. A set of
configuration files allows description of particular architecture of
an ADC using a Net-list, and a Parameters files. A simulation
session is described by simulation parameters kept in a
Configuration file.






