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INTERNATIONAL ELECTROTECHNICAL COMMISSION

STANDARD FOR
PROPERTY SPECIFICATION LANGUAGE (PSL)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizc‘tion
comprising all national electrotechnical committees (IEC National Committees). The object of IEC is 2
promote international co-operation on all questions concerning standardization in the electrical ana
electronic fields. To this end and in addition to other activities, IEC publishes International Sta. darc>,
Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Gu’des ‘here >fter
referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any ‘EC .'=lional
Committee interested in the subject dealt with may participate in this preparatory work. In =rnational,
governmental and non-governmental organizations liaising with the IEC also participate ii’ this preparation.
IEC collaborates closely with the International Organization for Standardization (ISO) in accordance with
conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, a. nea 'y 2. possible, an
international consensus of opinion on the relevant subjects since eachk. techrical committee has
representation from all interested IEC National Committees.

IEC Publications have the form of recommendations for international use and a. < accepted by IEC National
Committees in that sense. While all reasonable efforts are made to “>nst re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we * ‘=>+hich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Commi.'2es undertake to apply IEC Publications
transparently to the maximum extent possible in their nau~nai ana regional publications. Any divergence
between any IEC Publication and the corresponding naticnal or regional publication shall be clearly
indicated in the latter.

IEC provides no marking procedure to indicate its appro=i and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

Attention is drawn to the possibility that some of \he e.oments of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible to.: {entifying any or all such patent rights.

International Standard IEC/IEEE-62.31 has been processed through Technical Committee
93: Design automation.

The text of this standard i, bised on the following documents:

IEEE otd FDIS Report on voting
+350(.005) 93/253/FDIS 93/264/RVD

Full informatien on the voting for the approval of this standard can be found in the report on
voting indicc ed 0 the above table.

The ccmmittee has decided that the contents of this publication will remain unchanged until
the“ralatenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data -elated to the specific publication. At this date, the publication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.
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IEC/IEEE Dual Logo International Standards

This Dual Logo International Standard is the result of an agreement between the IEC and the Institute of
Electrical and Electronics Engineers, Inc. (IEEE). The original IEEE Standard was submitted to the IEC for
consideration under the agreement, and the resulting IEC/IEEE Dual Logo International Standard has been
published in accordance with the ISO/IEC Directives.

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which
brings together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers
are not necessarily members of the Institute and serve without compensation. While the IEEE administers the
process and establishes rules to promote fairness in the consensus development process, the IEEE does not
independently evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEC/IEEE Dual Logo International Standard is wholly voluntary. The IEC and IEEE disclaim liabilit for
any personal injury, property or other damage, of any nature whatsoever, whether special, indiret,
consequential, or compensatory, directly or indirectly resulting from the publication, use of, or reliance ‘oo
this, or any other IEC or IEEE Standard document.

The IEC and IEEE do not warrant or represent the accuracy or content of the material contain' d. hc-ein. and
expressly disclaim any express or implied warranty, including any implied warranty of merchantaki.’ty o litness
for a specific purpose, or that the use of the material contained herein is free from patent ini.‘ngement.
IEC/IEEE Dual Logo International Standards documents are supplied “AS IS”.

The existence of an IEC/IEEE Dual Logo International Standard does not imply that there aic.r.» other ways to
produce, test, measure, purchase, market, or provide other goods and services relatec to th: scope of the
IEC/IEEE Dual Logo International Standard. Furthermore, the viewpoint expressed <" the (im¢ a standard is
approved and issued is subject to change brought about through developmants > tho state of the art and
comments received from users of the standard.

Every IEEE Standard is subjected to review at least every five years for revisio.. or reaffirmation. When a
document is more than five years old and has not been reaffirmed, it is 1. as nable to conclude that its contents,
although still of some value, do not wholly reflect the present state of the -ri.. Users are cautioned to check to
determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEC <¢nd '=Fc are not suggesting or rendering
professional or other services for, or on behalf of, any person o. ent.'v. Neither the IEC nor IEEE is undertaking
to perform any duty owed by any other person or entity to-=now>er. Any person utilizing this, and any other
IEC/IEEE Dual Logo International Standards or IEEE Staniards. aocument, should rely upon the advice of a
competent professional in determining the exercise of reasor hle care in any given circumstances.

Interpretations — Occasionally questions may arise regarding the meaning of portions of standards as they relate
to specific applications. When the need for interpretc tion< .is brought to the attention of IEEE, the Institute will
initiate action to prepare appropriate responses. Sinc=2 IEEE Standards represent a consensus of concerned
interests, it is important to ensure that any inwcrni 2tation has also received the concurrence of a balance of
interests. For this reason, IEEE and the m/mr :rs ur its societies and Standards Coordinating Committees are
not able to provide an instant response to - .errretation requests except in those cases where the matter has
previously received formal consideraticn.

Comments for revision of IEC/IEEF Du:.| Logo International Standards are welcome from any interested party,
regardless of membership affiliat’=n w..* the IEC or IEEE. Suggestions for changes in documents should be in
the form of a proposed change >f ‘oxt, together with appropriate supporting comments. Comments on standards
and requests for interpretaticns . n01°.d be addressed to:

Secretary, IEEE-SA Star-ara. Board, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA and/or
General Secretary, IEC 3, 'e de Varembé, PO Box 131, 1211 Geneva 20, Switzerland.

Authorization to photoco, v portions of any individual standard for internal or personal use is granted by the
Institute of Elec’.’~al and .'lectronics Engineers, Inc., provided that the appropriate fee is paid to Copyright
Clearance. Ceier. "o arrange for payment of licensing fee, please contact Copyright Clearance Center,
Customer Sorvic.. 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy
portions of ari individual standard for educational classroom use can also be obtained through the Copyright
Clearari te Center.

DT - .\ttention is called to the possibility that implementation of this standard may require use of subject
ma.er co.ered by patent rights. By publication of this standard, no position is taken with respect to the
xiste xce <or validity of any patent rights in connection therewith. The IEEE shall not be responsible for
iduntifying patents for which a license may be required by an IEEE standard or for conducting inquiries into the
‘=2gal validity or scope of those patents that are brought to its attention.

[ Published by IEC under licence from IEEE. ©® 2005 IEEE. All rights reserved. |
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IEEE Standard for
Property Specification Language (PSL)

Sponsor

Design Automation Standards Committee
of the
IEEE Computer Society

and the
IEEE Standards Association Corporate Advisory Group

Approved 22 September 2005
IEEE-SA Standards Board

Grateful acknowledgment is made to Accellera Organizatior . In:.. for the permission to use the
following source material:

Accellera Property Specification Language Referenc > Mt nual (version 1.1), Accellera

GDL: General Description Language, Accelleia, Mar. 2005

Abstract: The IEEE Pr< per.; Gpecification Language (PSL) is defined in this standard. PSL is a
formal notation for s=~citication of electronic system behavior, compatible with multiple electronic
system design lang 'age 3, including IEEE Std 1076™ (VHDL®), IEEE Std 1364™ (Verilog®), IEEE
P1666™ (SystemC“, and IEEE P1800™ (SystemVerilog®), thereby enabling a common
specification/an ! verification flow for multi-language and mixed-language designs. PSL captures
design intenuin a form suitable for simulation, formal verification, formal analysis, and hybrid
verification "aols. PSL enhances communication among architects, designers, and verification
engincers to increase productivity throughout the design and verification process. The primary
Quaicne es for this standard are the implementors of tools supporting the language and advanced
usurs of the language.

“eywords: ABV, assertion, assertion-based verification, assumption, cover, model checking,
oroperty, PSL, specification, temporal logic, verification

[ Published by IEC under licence from IEEE. ©® 2005 IEEE. All rights reserved. |
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IEEE Introduction

IEEE Std 1850 Property Specification Language (PSL) is based upon the Accellera Property Specification
Language (Accellera PSL), a language for formal specification of electronic system behavior, which was
developed by Accellera, a consortium of Electronic Design Automation (EDA), semiconductor, and system
companies. IEEE Std 1850 PSL refines Accellera PSL version 1.1, addressing errata and a few minor
technical issues and clarifying how PSL interfaces with various standard electronic system design
languages.

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the folloving URL: http://
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check iiis URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http:istan'ards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this stan lard; no position is taken with respect to the existence or
validity of any patent rights in connection thei>w:*a. The IEEE shall not be responsible for identifying
patents or patent applications for which = 1. 2ns¢ may be required to implement an IEEE standard or for
conducting inquiries into the legal vaiidity «r sc ope of those patents that are brought to its attention. A patent
holder or patent applicant has fileda s.>tement of assurance that it will grant licenses under these rights
without compensation or under re2soi able rates and nondiscriminatory, reasonable terms and conditions to
applicants desiring to obtain guc, - licenses. The IEEE makes no representation as to the reasonableness of
rates, terms, and conditiong o1 ‘ue J.cense agreements offered by patent holders or patent applicants. Further
information may be obtain. 1 from the IEEE Standards Department.

[ Published by IEC under licence from IEEE. ©® 2005 IEEE. All rights reserved. |
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STANDARD FOR
PROPERTY SPECIFICATION VOLTAGE (PSL)

1. Overview

1.1 Scope

This standard defines the property specification language (PSL), which formally (=scribes electronic system
behavior. This standard specifies the syntax and semantics for PSL «nd also clarifies how PSL interfaces
with various standard electronic system design languages.

1.2 Purpose

The purpose of this standard is to provide a well-define ! lar guage for formal specification of electronic
system behavior, one that is compatible with multiple electronic system design languages, including IEEE
Std 1076™ (VHDL), IEEE Std 1364™ (Verilog®, IEFE P1800™! (SystemVerilog®), and IEEE P1666™
(SystemC), to facilitate a common specificatidi..nd verification flow for multi-language and mixed-
language designs.

1.2.1 Background

The complexity of Very Largc Scal' Integration (VLSI) has grown to such a degree that traditional
approaches have begun to .=«chs their limitations, and verification costs have reached 60%-70% of
development resources. T*e necu for advanced verification methodology, with improved observability of
design behavior and iuipsoved controllability of the verification process, has become critical. Over the last
decade, a methodolog v bz sed on the notion of “properties” has been identified as a powerful verification
paradigm that can assurc enhanced productivity, higher design quality and, ultimately, faster time to market
and higher v2'ue > engineers and end-users of electronics products. Properties, as used in this context, are
concise, delarative, expressive and unambiguous specifications of desired system behavior, that are used to
guide the ver Sication process. IEEE Std 1850 PSL is a standard language for specifying electronic system
behavicr using properties. PSL facilitates property-based verification using both simulation and formal
vorifice* on, thereby enabling a productivity boost in functional verification.

"Numbers preceded by P are IEEE authorized standards projects that were not approved by the IEEE-SA Standards Board at the time
this publication went to press. For information about obtaining drafts, contact the Institute of Electrical and Electronics Engineers, Inc.

[ Published by IEC under licence from IEEE. ©® 2005 IEEE. All rights reserved. |
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