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Abstract

As we look into the future, we see that VHDL modeling for digital simulation will be readily
available. Tools will provide capability for creating VHDL models and for interfacing with other tool
environments. Today, many tools in support of VHDL are in theirinfancy. Several interfaces still
need to be created, and it will take time to prove that these interfaces and tools are production
ready.

VHDL tools need to merge and interface with tools that are presently being used to design
complex digital circuits in a production environment. The efficiency and support of present tools
are key factors in determining the best level of VHDL integration to fit your companys design
environment. This paper will attempt to bring to light those nasty questions that many VHDL advo-
cates attempt to avoid when discussing VHDL within a specified methodology. With this informa-
tion, users will be in a much better position to plan the implementation of VHDL and thereby
achieve many of the targeted benefits. To meet increasing demands for shortened design cycles,
higher quality and productivity, VHDL must be incorporated into our design environment rather
than being avoided!

Future design methodologies

Presently, many design groups are working in an autonomous environment, and often, an
individual is responsible for aimost the entire design cycle. Several factors are at work that will
change this design paradigm:

Increasing logical functionality.

Core blocks are increasing in size and complexity.

Decreasing Silicon geometries are increasing component densities.

Manufacturing techniques need to accommodate advanced packaging (e.g. MCM).
Cycle time reduction initiatives.

Pursuit of Six Sigma quality goals.

As the above indicates, increasing design complexities will mandate a paradigm shift in our de-
sign environment and methodology.
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In the future, design groups will operate in a homogeneous team environment with hetero-
geneous tools. This heterogeneous environment will be one that incorporates use of different
software tools, hardware description languages, and workstation platforms. Interoperability is a
key factor in the success of this heterogeneous environment. VHDL will play a major role in ac-
complishing the transition (interoperability) by providing a Hardware Description Language that
will convey information about the operation of devices. Standard components will be described in
VHDL, and models will be developed before or concurrent with silicon. Model availability must be
the norm, to secure this environment.

Methodology in Motorola

The four areas in which methodology is being set in place at Motorola are:

Conceptual design.
This is a very abstract definition of what the system should entail. Requirements are de-
fined and traced through subsequent design activities. The concept is decomposed to
unit definitions.

Unit design.
In the unit design phase, engineers are decomposing the high level of abstraction into
lower levels. The end result will be a partitioning of the design into functions that could
represent LSI (ASIC) functions and board (standard component) functions.

Board/LSI design.
Standard components and LSl descriptions are used to define the board level designs.
Fault grading and manufacturing test/capabilities will have to be well defined and devel-
oped. Design for testability will play a key role in this phase.
Decomposition of behavior for LSI will continue until a synthesizable RTL code is created.
LSI designers will select ASIC vendorivendors and develop the required net list and test
vectors to meet manufacturing and design functionality requirements.

Manufacturing.
Manufacturing personnel normally have the end responsibility to properly test components
and systems to insure that they can meet Six Sigma quality standards. Their first concern
is to insure that manufacturing defects have not been injected and to provide confidence in
the level of functional correctness.

All designs will follow this methodology. As the design grows in its functionality and com-
plexity, so will the number of engineers/groups grow. Often a design group will be focused around
each of the major categories as listed above.

Between each of the methodology areas there are large amounts of information that need
to be exchanged. Itis intended that a majority of the information exchange will be accomplished
by way of VHDL. Below, we will discuss in greater detail how design information is passed to
subsequent design groups and how back of annotation information is handled to keep each group
synchronized.

Specialized tools
A myriad of software tools have been generated that enhance an engineer’s capabilities.
These tools are designed to address very specific niches that have direct impact on the selected
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