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1 Abstract

This paper outlines our experience from the investigation of the applicability of VHDL to
communicate physical properties to and from the logic design and physical design tools. This
information transfer is implemented using a combination of VHDL modeling and design
methodologies and the present-day tools. The information flow between existing tools is
described first and then the impact of the proposed methodology on these tools are discussed.
The area of application chosen for this study is board designs using standard off-the-shelf
components.

2 Introduction

In the design cycle of a digital device, the internal organization of various components is
obtained after the logic design phase. This internal organization is represented either as a
schematic or a netlist. The design process continues as this information is passed on to the
physical design tools, which are used to package, place and route the various components.
These components may be off-the-shelf parts or ASIC cells. Information is back-annotated to
the schematic from the physical design toois, to maintain the logic to physical instance
relationships and to perform analysis using actual delays. For rules-driven designs, the designer
can specify some requirements and constraints to the physical design tool resulting in
information flow to and from the logic and physical design tools. After physical design,
simulations are performed on the back-annotated schematic to ascertain the functional
correctness of the design. Physical design tools also perform analysis of the design, like
thermal, reliability and sig-noise analysis, t0 check the manufacturability of the design.

The VHSIC hardware description language (VHDL) is used for the description of electronic
circuits. The multi-level descriptive capability and the flexibility of having different configurations
and multiple architectures, have made VHDL a viable language for use in the design of digital
devices. Various commercial simulators and synthesis tools have accelerated this use of VHDL.

VHDL is being used for the design of systems, boards, ASICs and ICs. It is used to describe the
desired device at a high level of abstraction, behaviorally, and is synthesized until the final
architecture is realized. Based on the complexity of the behavior and the level of abstraction,
the synthesis is either automatic or manua!l decomposition. The output of the the synthesis tools
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is the netlist of the design. This netlist can be described in VHDL . The methodology presented
here uses the VHDL netlist to communicate with the physical design system. A large portion of
this effort is the mapping of attributes and properties described in a non VHDL
vendor-dependent format to VHDL. Section 3 describes the interaction between today's
commercial tools. The proposed methodology is described in the section 4. Section 5 contains
a comparative study with the proposed EIA modeling standard (EIA-567B), and future trends.

3 Present day methodology
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Figure 1 : Information Flow Between Design Phases

In general the overall design process can be distinctly divided into seven steps.
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For digital designers, the goal is to create the logic schematic that represents their design. Due
to the increasing complexity and size of the design, many engineers are using some HDLs to
describe the devices, before creating the schematics. The hardware description is then
synthesized to get a logic schematic. The logic synthesis has improved the design quality and
time to market. It acts as a catalyst for the top-down methodology and technology independent
designs. However, small designs are still created using off-the-shelf schematic capture tools
from the EDA vendors. The logic schematics are simulated to verify their functionality. Typically
these simulations are performed in test fixtures to check both the functionality and
interoperability with other parts of the design. Once the design is verified, separate timing
verification is performed to determine the critical paths.

The design is packaged prior to sending the netlist to the physical design system. Primary
function of the packager is to assign the gates to the individual packages and to create a netlist
describing physical information necessary by the board layout system. This primarily includes
physical reference designators, pin numbers and the user-defined attributes/properties. After
successful packaging and before sending the netlist to physical design, the schematic is
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