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Abstract

This paper describes the design and implementation of an automated VHDL model and testbench
generator within an ASIC design environment. This capability allows a designer to generate a
behavioral and/or gate-level VHDL description of a design by exploiting the environment’s high-level
function generators. This description can then be exported to a commercial VHDL environment for
simulation andfor synthesis. The testhench provides automated functional verification.

Introduction

During the design cycle of an ASIC, a normal requirement is that the ASIC be simulated at the
system-level since many ASICs that simulate correctly on their own will fail when simulated within
the system. In our ASIC design environment, there was no ready path to a system-level simulation
environment. In addition, present users of this ASIC design environment have customer requirements
for VHDL documentation of their designs.

We therefore developed a VHDL Export capability to generate a VHDL representation of a design.
This capability meets the VHDL documentation requirements of our customers and provides a path
from the ASIC design environment to the system-level simulation environment. After a brief
description of our ASIC design environment, Behavioral Level ASIC Design Environment (BLADE),
we discuss the process used to develop the components of the VHDL Export capability. These
components include a VHDL netlist generator, a VHDL testbench generator, a VHDL symbol
generator, and libraries of behavioral and gate-level VHDL models.

The Design Environment

The BLADE system includes a commercial schematic editor, simulator, and synthesis tool along with
the netlist and vector translators required to drive foundry tools. The schematic editor contains
high-level function generators such as ALU, counter, multiplexer, barrel shifter, and multiplier, along
with test modules such as RAM Built-In Self Test (BIST) and Linear Feedback Shift Registers
(LFSR). These behavioral generators are user-configurable with respect to register width, architecture,
algorithm, control line polarity, etc. They can be simulated at the behavioral level and synthesized
into foundry gates for gate-level simulation. With this capability a designer can quickly capture a
behavioral-level design which can be synthesized into technology gates. See figure 1 for a block
diagram of the BLADE system.
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Figure 1. BLADE Block Diagram

VHDL Netlist Generator

Prior to starting work on the VHDL Netlist Generator we determined a list of initial requirements.
The Netlist Generator should function in a manner consistent with the other tools already in use in
the BLADE system. It should have the ability 0 generate a behavioral and/or structural netlist
representation of a design. It should also allow the designer to make full use of the high-level
function generators within BLADE. The netlist produced by the Netlist Generator should be an exact
hierarchical representation of the design in IEEE Std 1076-1987 [1] VHDL. The complete VHDL
capability in BLADE should be based on the IEEE 9state logic system [2], as this is the standard
VHDL logic system for TI. A single VHDL target environment should be selected to avoid
inconsistencies in syntax between available commercial VHDL tools.

One of the main drivers of the methodology used for the VHDL Export capability was the high-level
function generators present in BLADE. To make full use of these function generators, a
behavioral-level VHDL model was created for each generator. The parameters required to configure
these models would be passed by the netlist. After analyzing a number of models we decided to
pass these parameters as generics, by reference, and that one enumerated type would be set up to
handle all non-integer parameters.

One of the areas where we ran into problems was in the use of generics to pass the required function
generator parameters. A number of the models require passing an integer of size greater than 2%,
which exceeds the integer space of our workstation. To resolve this, the netlist represents this integer
as an array of integers which are the remainders of successive divisions by 2. The models then
reconstruct the appropriate value. Also, some of the VHDL models for the function generators
originally used generics to define other generics. This capability was removed from our target VHDL
environment in a later release, the result of a clarification of the VHDL specification. Unconstrained
arrays replaced this capability.
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