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Abstract

There has been a profusion of electronic standards in recent years for the design, description,
specification, and simulation of electronic hardware systems and sub-systems. Such standards
include VHSIC Hardware Description Language (VHDL), Waveform and Vector Exchange
Specification (WAVES), Electronic Data Interchange Format (EDIF), and Initial Graphic Exchange
Specification (IGES) among others. Although these standards enhance engineering productivity
and product integrity, a need still exist for an integrated environment for electronic hardware
descriptions and specifications which incorporate these standards. The benefits of such an
environment include:

» technology independent data package descriptions
¢ an electronic vs. paper documentation environment
* user friendly interface for accessing specification information

This paper presents an Electronic Technical Data Package (ETDP) methodology for the
development of a cohesive EDA framework, required to capture all of thecritical data necessary to
support engineering redesign functions an requirements at the microsystem level.

Introduction

The primary purpose of the Microsystems Prototyping Laboratory of Mississippi State University
is the establishment of a VHDL center of excellence to address current and future government and
industry research and development needs in the area of VHDL modeling, model verification, and
in support of the primary function of microelectronics obsolescence. The ETDP methodology
development demonstration project addresses the need for a unified framework in support of
microsystem redesign methodologies.

VHDL modeling of the behavior and structure of existing systems will yield specification models
which form the basis for ETDPs. The VHDL simulation models comprising the ETDP create a
non—-ambiguous description of the electrical behavior of the system. A printed circuit board (PCB)
that provides a realistic microcircuit obsolescence scenario where the preferred solution is to
replace the original PCB with a redesigned PCB, designing out the obsolete circuits, will beused to
illustrate the ETDP concept.
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Diagnostic Panel Interface (DPI) Microsystem

The example PCB includes structural VHDL descriptions for both the original and reengineered
printed circuit boards. The original PCB represents a dated technology SSI microsystem
implementation. The redesigned PCB contains an ASIC replacing approximately 90% of the
original circuit. VHDL models and test information exist for both PCBs. Both VHDL architectural
descriptions share the same I/O and generic interface and WAVES test environment. A high-level
structural view of the VHDL model specification for the microsystem is shown in Figure 1.
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Figure 1 : Microsystem PCB Structural View

The VHDL structural implementation of the original design consist of approximately 60 leafcell
instances that are distributed between 13 sub-modules. The reengineered design is a gate-array
implementation consisting of several hundred cell instances. WAVES test benches and test vector
suites exist for each sub-block and leafcell that make up the design. Additionally, parameters that
affect model timing (simulation parameters) may be set at the leafcell level. The model parameters
allow the user to set up system clock information.

Electronic Technical Data Package Approach

The idea behind ETDPs is to provide the user with a flexible configurable environment for viewing
technical data associated with microsystem designs. Additionally, the burden of managing and
maintaining the database view hierarchy is transferred from the responsibility of the user to the
ETDP application. The initial ETDP concept encompasses the ability to kick~off CAE applications
software when a specific view of the microsystem hierarchy is requested. These CAE applications
are intended to be run in a view only mode and do not support any type of editing capability. There
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