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IEEE Standards documents are developed within the Technical Committees of the
IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Board. Members of the committees serve voluntarily and without compensation.
They are not necessarily members of the Institute. The standards developed within
IEEE represent a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE that have expressed an interest in partici-
pating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard
does not imply that there are no other ways to produce, test, measure, purchase, mar-
ket, or provide other goods and services related to the scope of the IEEE Standard.
Furthermore, the viewpoint expressed at the time a standard is approved and issued is
subject to change brought about through developments in the state of the art and com-
ments received from users of the standard. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a document is
more than five years old and has not been reaffirmed, it is reasonable to conclude that
its contents, although still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest edition of any
IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party,
regardless of membership affiliation with IEEE. Suggestions for changes in docu-
ments should be in the form of a proposed change of text, together with appropriate
supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions
of standards as they relate to specific applications. When the need for interpretations
is brought to the attention of IEEE, the Institute will initiate action to prepare appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, it is important to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its technical com-
mittees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE Standards documents are adopted by the Institute of Electrical and Electronics
Engineers without regard to whether their adoption may involve patents on articles,
materials, or processes. Such adoption does not assume any liability to any patent
owner, nor does it assume any obligation whatever to parties adopting the standards
documents.
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Introduction

[This introduction is not a part of IEEE Std 1164-1993, IEEE Standard Multivalue Logic System for VHDL Model
Interoperability (Std_logic_1164).]

This package provides a standard datatype system for the declaration of ports and signals used in modeling
digital components in VHDL. Use of this package with its defined logic values and operators is intended to
provide a mechanism for writing VHDL component models that have well-defined behavior when connected
to other models adhering to this standard.

Development of the Std_logic_1164 package:

The work of this committee is the culmination of efforts by several groups with the same goals working over
a period of over three years. The EIA (Electronic Industries Association) and the VDEG (VHDL Design
Exchange Group) have been working on the problem of interoperable VHDL component models since the
standardization of VHDL by the IEEE in 1987. The work at the EIA has been guided by John Wilner, Jack
Kinn, and Len Finegold in their efforts to produce a specification for procuring interoperable VHDL compo-
nent models. The work at the VDEG was guided by Moe Shahdad, Ghulam Nurie, and its last chair, Victor
Berman, who merged this group with the IEEE Model Standards Group in order to promote a unified stan-
dard. The VDEG group has since disbanded. At present there is agreement by the IEEE P1164 and EIA 567
groups on this standard.

Between 1989 and this date, many individuals made valuable contributions to the development of this stan-
dard. At the time of approval of the standard, the members of the working group were:

William Billowitch, Chair

David Ackley
Gordon Adshead
Shishir Agarwal
David G. Agnew
James R. Armstrong
Daniel S. Barclay
Victor Berman
Thomas H. Borgstrom
Mark Brown

Walter H. Buckhardt
Scott Calhoun
David M. Cantwell
Steven Carlson
Harold W. Carter
Moon Jung Chung
David Coelho

Tedd Corman

Allen Dewey
Michael Dukes

Len Finegold
Jacques P. Flandrois
Alain Fonkoua
Geoffrey Frank
Gary Gaugler
Alfred S. Gilman
Emil Girczyc

Rita Glover

Brent Gregory
Brian Griffin
Lawrence T. Groves

Andrew Guyler
William A. Hanna
John Hillawi

Robert Hillman
Frederick Hinchliffe
John Hines
Elchanan Herzog
Andreas Hohl

Andy Huang
Gongwen Huang
Mitsuaki Ishikawa
Takashi Kambe
Stanley J. Krolikoski
Stephen Kun
Howard K. Lane
Rick Lazansky

Jean Lebrun

Oz Levia

Alfred Lowenstein
Joseph F.P. Luhukay
Don MacMillen
F.Eric Marschner
William S. McKinney
Paul J. Menchini
Jean Mermet
Gerald T. Michael
Gabe Moretti
Wolfgang Mueller

Zainalabedin Navabi
Sivaram Nayudu
Wolfgang W. Nebel

Lawrence J. O’Connell

Jan Pukite

Eric John Purslow
SrinivasRaghvendra
Paul Ramondetta
Deborah L. Rooney
Jacques Rouillard
Ashraf M. Salem
Larry F. Saunders
Paul Scheidt
Kenneth E. Scott
Moe Shadad

Lee A. Shombert
David W. Smith
Alec G. Stanculescu
Balsha R. Stanisic
Jose A. Torres
Joseph G. Tront
Cary Ussery

Radha Vaidyanathan
James H. Vellenga
Ranganadha Vemuri
Karen E. Watkins
Ronald Waxman
Francis Wiest

John Winkler

Alex Zamfirescu
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The following persons were on the balloting committee that approved this document for submission to the

IEEE Standards Board:
David Ackley Andrew Guyler Zainalabedin Navabi
Gordon Adshead William A. Hanna Sivaram Nayudu
Shishir Agarwal John Hillawi Wolfgang W. Nebel
David G. Agnew Robert Hillman Lawrence J. O’Connell
James R. Armstrong Frederick Hinchliffe Jan Pukite
Daniel S. Barclay John Hines Eric John Purslow
Victor Berman Elchanan Herzog SrinivasRaghvendra
Thomas H. Borgstrom Andreas Hohl Paul Ramondetta
Mark Brown Andy Huang Deborah L. Rooney
Walter H. Buckhardt Gongwen Huang Jacques Rouillard
Scott Calhoun Mitsuaki Ishikawa Ashraf M. Salem
David M. Cantwell Takashi Kambe Larry F. Saunders
Steven Carlson Stanley J. Krolikoski Paul Scheidt
Harold W. Carter Stephen Kun Kenneth E. Scott
Moon Jung Chung Howard K. Lane Moe Shadad
David Coelho Rick Lazansky Lee A. Shombert
Tedd Corman Jean Lebrun David W. Smith
Allen Dewey Oz Levia Alec G. Stanculescu
Michael Dukes Alfred Lowenstein Balsha R. Stanisic
Len Finegold Joseph F.P. Luhukay Jose A. Torres

Jacques P. Flandrois Don MacMillen Joseph G. Tront
Alain Fonkoua F.Eric Marschner Cary Ussery
Geoffrey Frank William S. McKinney Radha Vaidyanathan
Gary Gaugler Paul J. Menchini James H. Vellenga
Alfred S. Gilman Jean Mermet Ranganadha Vemuri
Emil Girczyc Gerald T. Michael Karen E. Watkins
Rita Glover Gabe Moretti Ronald Waxman
Brent Gregory Wolfgang Mueller Francis Wiest

Brian Griffin John Winkler

Lawrence T. Groves

Alex Zamfirescu

When the IEEE Standards Board approved this standard on March 18, 1993, it had the following member-

ship:

Also included are the following nonvoting IEEE Standards Board liaisons:

Marco W. Migliaro, Chair

Dennis Bodson

Paul L. Borrill

Clyde Camp

Donald C. Fleckenstein
Jay Forster*

David F. Franklin
Ramiro Garcia
Thomas L. Hannan

*Member Emeritus

Donald N. Heirman
Ben C. Johnson
Walter J. Karplus
Ivor N. Knight
Joseph Koepfinger*
Irving Kolodny

D. N. “Jim” Logothetis

Lawrence V. McCall

Satish K. Aggarwal
James Beall
Richard B. Engelman
David E. Soffrin
Stanley Warshaw

Adam H. Sicker

Donald C. Loughry, Vice Chair
Andrew G. Salem, Secretary

T. Don Michael*

John L. Rankine
Wallace S. Read
Ronald H. Reimer
Gary S. Robinson
Martin V. Schneider
Terrance R. Whittemore
Donald W. Zipse

IEEE Standards Project Editor
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IEEE Standard Multivalue Logic System for
VHDL Model Interoperability (Std_logic_1164)

1. Overview

1.1 Scope

This standard is embodied in the Std_logic_1164 package declaration and the semantics of the
Std_logic_1164 package body along with this clause 1 documentation. The information annex A is a guide
to users and is not part of this standard, but suggests ways in which one might use this package.

1.2 Conformance with this standard
The following conformance rules shall apply as they pertain to the use and implementation of this standard:

a)  No modifications shall be made to the package declaration whatsoever.

b) The Std_logic_1164 package body represents the formal semantics of the implementation of the
Std_logic_1164 package declaration. Implementers of this package body may choose to simply
compile the package body as it is; or they may choose to implement the package body in the most
efficient form available to the user. Users shall not implement a semantic that differs from the formal
semantic provided herein.
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