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Abstract

Currently, no synthesizer supports the full set of VHDL. The synthesizable VHDL subset varies
depending on the synthesizer. Therefore, a designer needs to know the details of the synthesizable
VHDL subset and the synthesis policy set by a particular synthesizer. This paper presents a develop-
ment of VHDL Synthesizability Checker(VSC) which performs a rule-based, configurable VHDL syn-
thesizability checking. It reads a VHDL model, checks the synthesizability of the model, and gener-
ates a report. Unlike a checker within a synthesizer, VSC performs the checking process based on a user-
defined rule set. By separating the user-defined rule part and the synthesizability checking part, a
designer can configure hisfher own synthesis rule set, and can handle the different synthesizable
VHDL subset.

1. Introduction

The support for the synthesis-oriented design has grown considerably during the last several years[1-
6]. Among various phases of the synthesis-oriented design, the synthesis phase is the most critical
step for two reasons. First, many synthesis tools assume that a designer simulates his/her design
before going through the synthesis phase. Therefore, a designer tends to use the full set of VHDIL, for
his/her design. However, currently no synthesis tool supports the full set of VHDL. The VHDL maodel
may be rejected during the synthesis phase. This may force the designer to go back to the starting
point of design, and to repeat the phases (e.g., model modification, simulation, and resubmission to syn-
thesizer) until his/her design is accepted by the synthesizer. Second, a synthesis tool supports a synthe-
sizable subset of VHDL normally defined by the tool manufacturer. A designer should know the
details of this subset of VHDL and the synthesis policy for passing the synthesis phase successfully.
When the synthesizable subset is changed by either the revision of the synthesizer or by using differ-
ent vendor’s synthesizer, all changes in the synthesizable subset of VHDL and the different synthesis
policies must be considered carefully in the design.

Therefore, it is desirable to incorporate a synthesizablity checking in the early stage of design.
Practically, a designer may want to check the synthesizability of the VHDL model even before the simu-
lation in order to avoid the design time wasted for repeating the model_modification-simulation-
synthesis cycle. The goal of this research is to develop a solution that can satisfy such a need. VHDL
Synthesis Checker(VSC) described in this paper reads a VHDL model, checks the synthesizability of
the model, and generates a report. For handling different synthesizable subsets, the rule specification
part and the synthesizability checking part are separated.

2. Overall Flow of VHDL Synthesizability Checking Process

VSC reads a VHDL model, checks the synthesizability of the model, and generates a report. The over-
all flow is depicted in Fig. 1. As it can be seen in the figure, the whole process is divided into two
phases: Rule Abstraction and Synthesizability Checking.
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Fig. 1 Overall Flow of Synthesizability Checking Process

The synthesis rules are described in a separate file by using the Rule Specification Format(RSF). In
the Rule Abstraction phase, the contents in an external rule file are parsed first. The synthesis rules are
abstracted from the parsing process. As a result, a filter is created based on the synthesis rules
abstracted. During the Synthesizability Checking phase, every construct in an input VHHDL model is
checked against the rules abstracted from the previous phase. Any rule violation is detected and
reported as the input VHDL model is passed through the filter. VSC pinpoints the location of the viola-
tions with the error messages which give the level of violation as well as the nature of the violation.

A user provides a VHDL model and a synthesis rule set. A synthesis rule is encoded by using the Rule
Specification Format(RSF) which will be explained in the next section.

3. Rule Specification Format(RSF)

A synthesis rule described in English needs to be encoded for the rule abstraction. Due to the high com-
plexity of the grammar and the semantics associated with a natural language, like English, some simpli-
fication is needed for encoding. There may be many different ways of encoding methods. A natural lan-
‘guage parsing can be used, too. A relatively simple but efficient method, using a record structure with
several fields, was developed for this study.

As shown in Fig. 2, a synthesis rule is represented as a record which has 11 fields: region, statement,
statement_set, statement_location, object, object_set, attribute, attribute_set, exception, others, and
synthesizability. Each field has a finite numbers of values. Note that the field name(e.g., object) is not
related to the definition in VHDL(object)[7], rather, it was defined for RSF purposes only. The region
field represents the place information for a rule. The main criteria used is the library_units of VHDL.
For example, the valid values for the region field are {none, context_clause, entity_declaration, configu-
ration_declaration, package declaration, architecture_body, package_body}. The 'none’ is a don’t care
condition which is used when the rule does not specify the place information. The valid values of each
field were determined based primarily on the currently available synthesizers. They are summarized
in List 1.
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