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Abstract

One of the current challenges in the design of digital systems is the transition from
specification to hardware. Major advances in the development of requirement analysis tools in
recent years have aided this transition. These advances coupled with the advent of logic
synthesis tools have provided a strong foundation for development of a seamless, requirements
driven design methodology that ensures specification compliance across all levels of design
abstraction.

A methodology has been developed at Raytheon to ensure design integrity from specification to
hardware implementation for the development of both Field Programmable Gate Arrays
(FPGAs) and ASICs. This paper addresses the development of this methodology, which relies
on the use of i-Logix's EXPRESS VHDL as the front end requirements analysis tool. Automatic
generation of synthesizable RTL VHDL from EXPRESS VHDL's statechart notation enables the
exploration of multiple synthesis paths. This paper addresses the exploration of these
multiple synthesis paths and the various CAE tools, such as Synopsys, Exemplar, Xilinx, and
Mentor, used to achieve the automatic generation of logic.

10 Introduction

The primary purpose of the first stages of system development must be to understand the
problem and to communicate that understanding to others. This communication has
traditionally been accomplished in the form of a written, textual specification. As today's
electronic systems become more complex, however, the written specification fails to adequately
meet these communication needs. Ambiguities or omissions in a textual requirements
specification may not be uncovered until a system has been assembled and tested. In addition,
different interpretations of a single requirement may result in designs that are viable by
themselves, but that cannot be integrated successfully at the system level. Aside from textual
specifications, a more powerful and efficient means of communication is via a graphical
method. Recent advances in the CAE market have produced powerful tools that can be used at
the front end for requirements analysis via behavioral modelling of the system under design.
The power of these tools lies in their ability to transition to detailed design via the automatic
generation of VHDL. These system design tools along with the maturation of logic synthesis
tools enable development of a seamless design methodology from requirements to the generation
of logic.

261






