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INTERNATIONAL ELECTROTECHNICAL COMMISSION
_________

BEHAVIOURAL LANGUAGES  �

Part 3-3: Synthesis in VHDL

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61691-2-3 has been prepared by IEC technical committee 93:
Design automation.

This standard is based on IEEE Std 1076-3 (1997: Synthesis packages

The text of this standard is based on the following documents:

FDIS Report on voting

93/132/FDIS 93/142/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This standard does not follow the rules for the structure of international standards given in
Part 3 of the ISO/IEC Directives.

IEC 61691 consists of the following parts, under the general title: Behavioural languages:

IEC 61691-1:1997, VHDL language reference manual 1)

IEC 61691-2:2001, Part 2: VHDL multilogic system for model interoperability

�������
1) The edition 2 with the title: VHSIC hardware description language VHDL (1076a) (under consideration) will

replace it.
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IEC 61691-3-1, Part 3-1: Analog description in VHDL (under consideration)
IEC 61691-3-2:2001, Part 3-2: Mathematical operation in VHDL
IEC 61691-3-3:2001, Part 3-3: Synthesis in VHDL
IEC 61691-3-4, Part 3-4: Timing expressions in VHDL (under consideration)
IEC 61691-3-5, Part 3-5: Library utilities in VHDL (under consideration)

The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

� reconfirmed;
� withdrawn;
� replaced by a revised edition, or
� amended.
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INTRODUCTION

This standard, 61691-3-3, supports the synthesis and verification of hardware designs, by
defining vector types for representing signed or unsigned integer values and providing
standard interpretations of widely used scalar VHDL values.

This standard includes package bodies, as described in annex A, which are available in
electronic format either on a diskette affixed to the back cover, or as a downloadable file from
the IEC Web Store.
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1. Overview

1.1 Scope

This standard defines standard practices for synthesizing binary digital electronic circuits from VHDL
source code. It includes the following:

a) The hardware interpretation of values belonging to the BIT and BOOLEAN types defined by IEEE
Std 1076-19931 and to the STD_ULOGIC type defined by IEEE Std 1164-1993.

b) A function (STD_MATCH) that provides “don’t care” or “wild card” testing of values based on the
STD_ULOGIC type.

c) Standard functions for representing sensitivity to the edge of a signal.

d) Two packages that define vector types for representing signed and unsigned arithmetic values, and
that define arithmetic, shift, and type conversion operations on those types.

This standard is designed for use with IEEE Std 1076-1993. Modifications that may be made to the packages
for use with the previous edition, IEEE Std 1076-1987, are described in 7.2.

1.2 Terminology

The word shall indicates mandatory requirements strictly to be followed in order to conform to the standard
and from which no deviation is permitted (shall equals is required to). The word should is used to indicate
that a certain course of action is preferred but not necessarily required; or that (in the negative form) a cer-
tain course of action is deprecated but not prohibited (should equals is recommended that). The word may
indicates a course of action permissible within the limits of the standard (may equals is permitted).

A synthesis tool is said to accept a VHDL construct if it allows that construct to be legal input; it is said to
interpret the construct (or to provide an interpretation of the construct) by producing something that repre-
sents the construct. A synthesis tool is not required to provide an interpretation for every construct that it
accepts, but only for those for which an interpretation is specified by this standard.

1Information on references can be found in Clause 2.
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