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Overview of this standard

This sestion clause? describes the purpose and organization of this standard, the IEEE Standard VHDL Language
Reference Manual .

0.1 Intent and scope of this document

Theintent of this standard isto define VHDL accurately. Its primary audiences are the implementor of tools sup-
porting the language and the advanced user of the language. Other users are encouraged to use commercially
available books, tutorials, and classes to learn the language in some detail prior to reading this manual. These
resources generally focus on how to use the language, rather than how a VHDL -compliant tool is required to be-
have.

At thetime of its publication, this document was the authoritative definition of VHDL. From timeto time, it may
become necessary to correct and/or clarify portions of this standard. Such corrections and clarifications may be
published in separate documents. Such documents modify thisstandard at the time of their publication and remain
in effect until superseded by subsequent documents or until the standard is officially revised.

0.2 Structure and terminology of this document
This m:?\nuall is organized intp sections cl aus_&s3, ea_ch of which focusgs on some particular area of th(_a Ianguageé

Every-fifth-line of each-section-clause”, ;
titteisnumbered-intheleft margin.” Within each section cl auseg, individual constructs or concepts are discussed

in each ehauise subclause®.

Each etause subclause'© describi ng a specific construct begins with an introductory paragraph. Next, the syntax
of the construct is described using one or more grammatical “productions.”
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A set of paragraphs describing the meaning and restrictions of the construct in narrative form then follow. Unlike
many other |EEE standards, which use the verb “shall” to indicate mandatory requirements of the standard and
“may” to indicate optional features, the verb “is’ is used uniformly throughout this document. In all cases, “is’
isto beinterpreted as having mandatory weight.

Additionally, the word “must” is used to indicate mandatory weight. This word is preferred over the more com-
mon “shall,” as“must” denotes a different meaning to different readers of this standard.

a) Tothedeveloper of toolsthat processVHDL, “must” denotes arequirement that the standard im-
poses. The resulting implementation is required to enforce the requirement and to issue an error
if the requirement is not met by some VHDL source text.

b) Tothe VHDL model developer, “must” denotesthat the characteristics of VHDL are natural con-
sequences of the language definition. The model devel oper isrequired to adhere to the constraint
implied by the characteristic.

¢) TotheVHDL model user, “must” denotes that the characteristics of the models are natural con-
sequences of the language definition. The model user can depend on the characteristics of the
model implied by its VHDL source text.

Finally, each clause may end with examples, notes, and referencesto other pertinent clauses.
0.2.1 Syntactic description

The form of a VHDL description is described by means of context-free syntax, using a simple variant of backus
naur form; in particular:

a) Lowercased wordsin roman font, some containing embedded underlines, are used to denote syntactic
categories, for example:

formal_port_list
Whenever the name of a syntactic category isused, apart from the syntax rulesthemselves, spacestake
the place of underlines (thus, “formal port list” would appear in the narrative description when refer-
ring to the above syntactic category).
b) Boldface words are used to denote reserved words, for example:
array
Reserved words must be used only in those places indicated by the syntax.
¢) A production consists of aleft-hand side, the symbol “::=" (whichisread as“ can be replaced by”), and
aright-hand side. Theleft-hand side of aproduction isawaysasyntactic category; theright-hand side

isareplacement rule.

The meaning of a production is a textual-replacement rule: any occurrence of the left-hand side may
be replaced by an instance of the right-hand side.

d) A vertica bar separates aternative items on the right-hand side of a production unlessit occursimme-
diately after an opening brace, in which case it stands for itself:

letter_or_digit ::= letter | digit
choices ::= choice{ | choice}

In thefirst instance, an occurrence of “letter_or_digit” can be replaced by either “letter” or “digit.” In
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f)

0)

h)

the second case, “choices’ can be replaced by alist of “choice,” separated by vertical bars (seeitem f
for the meaning of braces).

Square brackets enclose optional items on the right-hand side of a production; thus the two following
productions are equivalent:

return_statement ::=return [ expression] ;

return_statement ::=return ; | return expression ;
Note, however, that the initial and terminal square brackets in the right-hand side of the production for
signatures (in 2.3.2) are part of the syntax of signatures and do not indicate that the entire right-hand
sideisoptional.
Braces enclose arepeated item or items on the right-hand side of a production. The items may appear
zero or more times; the repetitions occur from left to right as with an equivalent left-recursive rule.
Thus, the following two productions are equivalent:

term ::= factor { multiplying_operator factor }

term ::= factor | term multiplying_operator factor
If the name of any syntactic category startswith an italicized part, it is equivalent to the category name
without the italicized part. Theitalicized part isintended to convey some semantic information. For

example, type_name and subtype _name are both syntactically equivalent to name alone.

The term ssimple_name is used for any occurrence of an identifier that already denotes some declared
entity.

0.2.2 Semantic description

The meaning and restrictions of a particular construct are described with a set of narrative rulesimmediately fol-
lowing the syntactic productions. In these rules, an italicized term indicates the definition of that term and iden-
tifiers appearing entirely in uppercase refer to definitionsin package STANDARD (see 14.2).

The following terms are used in these semantic descriptions with the following meaning:

erroneous

error

illegal

Section 0

The condition described represents an ill-formed description; however, implementations are not
required to detect and report this condition.

Conditions are deemed erroneous only when it isimpossible in general to detect the condition
during the processing of the language.

The condition described represents an ill-formed description; implementations are required to
detect the condition and report an error to the user of the tool.

A synonym for “error.”

The condition described represents a well-formed description.
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0.2.3 Front matter, examples, notes, references, and annexes

Prior to this section clause! are several pieces of introductory material; following the final section clause! are
some annexes and an index. The front matter, annexes, and index serveto orient and otherwise aid the user of this
manual but are not part of the definition of VHDL.

Some eauises subclauses'® of this standard contain examples, notes, and cross-references to other eladses sub-
clauses™ of the manual; these parts always appear at the end of a etause subclause'®. Examples are meant to il-
lustrate the possible forms of the construct described. Illegal examples are italicized. Notes are meant to
emphasize consequences of the rules described in the elause subcl ause®® or elsewhere. In order to disti nguish
notes from the other narrative portions of this standard, notes are set as enumerated paragraphsin a font smaller
than the rest of thetext. Cross-references are meant to guide the user to other relevant elauses subclauses’ of the
manual. Examples, notes, and cross-references are not part of the definition of the language.
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