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

comprising all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, 
Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter 
referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National 
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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 IEC on technical matters express, as nearly as possible, an 
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representation from all interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
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assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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

International Standard IEC 61691-7/IEEE Std 1666 has been processed through IEC 
technical committee 93: Design automation. 

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

IEEE Std FDIS Report on voting 

1666 (2005) 93/279/FDIS 93/285/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. 

A list of parts of the IEC 61691 series can be found on the IEC web site. 

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

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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to perform any duty owed by any other person or entity to another. Any person utilizing this, and any other 
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Authorization to photocopy portions of any individual standard for internal or personal use is granted by the 
Institute of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright 
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, 
Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy 
portions of any individual standard for educational classroom use can also be obtained through the Copyright 
Clearance Center. 

NOTE – 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 standard, no position is taken with respect to the 
existence or validity of any patent rights in connection therewith. The IEEE shall not be responsible for 
identifying patents for which a license may be required by an IEEE standard or for conducting inquiries into the 
legal validity or scope of those patents that are brought to its attention. 

 

IEC 61691-7:2009(E)
IEEE Std 1666-2005(E)

– xii –

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

This docum
ent is a preview generated by EVS



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

IEC 61691-7:2009(E)
IEEE Std 1666-2005(E)

– xiii –

This docum
ent is a preview generated by EVS



IEC 61691-7:2009(E)
IEEE Std 1666-2005(E)

– xiv –

T

IEEE Standard SystemC® Language 
Reference Manual

Sponsor

Design Automation Standards Committee
of the
IEEE Computer Society

Approved 28 March 2006

American National Standards Institute

Approved 6 December 2005

IEEE-SA Standards Board
his docum

ent is a preview generated by EVS
 Published by IEC under licence from IEEE. ©  2005 IEEE. All rights reserved.    



IEC 61691-7:2009(E)
IEEE Std 1666-2005(E)

– xv –

T

Grateful acknowledgment is made to Open SystemC Initiative for the permission to use the follow-
ing source material:
SystemC® Language Reference Manual Version 2.1

Abstract: SystemC®1 is defined in this standard. SystemC is an ANSI standard C++ class library
for system and hardware design for use by designers and architects who need to address complex
systems that are a hybrid between hardware and software. This standard provides a precise and
complete definition of the SystemC class library so that a SystemC implementation can be devel-
oped with reference to this standard alone. The primary audiences for this standard are the imple-
mentors of the SystemC class library, the implementors of tools supporting the class library, and
users of the class library. 
Keywords: C++, computer languages, digital systems, discrete event simulation, electronic
design automation, electronic systems, electronic system level, embedded software, fixed-point,
hardware description language, hardware design, hardware verification, SystemC, system
modeling, system-on-chip, transaction level

1SystemC® is a registered trademark of Open SystemC Initiative.

his docum
ent is a preview generated by EVS
 Published by IEC under licence from IEEE. ©  2005 IEEE. All rights reserved.    



IEEE introduction 
 
This document defines SystemC, which is a C++ class library. 
 
As the electronics industry builds more complex systems involving large numbers of components including software, 
there is an increasing need for a modeling language that can manage the complexity and size of these systems. SystemC 
provides a mechanism for managing this complexity with its facility for modelinghardware and software together at 
multiple levels of abstraction. This capability is not available in traditional hardware description languages. 
 
Stakeholders in SystemC include Electronic Design Automation (EDA) companies who implement SystemC class 
libraries and tools, Integrated Circuit (IC) suppliers who extend those class libraries and use SystemC to model their 
intellectual property, and end users who use SystemC to model their systems. 
 
Before the publication of this standard, SystemC was defined by an open source proof-of-concept C++ library, also 
known as the reference simulator, available from the Open SystemC Initiative (OSCI). In the event of discrepancies 
between the behavior of the reference simulator and statements made in this standard, this standard shall be taken to be 
definitive. 
 
This standard is not intended to serve as a users’ guide or to provide an introduction to SystemC. Readers requiring a 
SystemC tutorial or information on the intended use of SystemC should consult the OSCI Web site (www.systemc.org) 
to locate the many books and training classes available. 
 
Notice to users 
 
Errata 
 
Errata, if any, for this and all other standards can be accessed at the following URL: http:// 
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 
 
Interpretations 
 
Current interpretations can be accessed at the following URL: http://standards.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 standard, no position is taken with respect to the existence or validity of any patent 
rights in connection therewith. The IEEE is not responsible for identifying Essential Patent Claims for which a license may 
be required, for conducting inquiries into the legal validity or scope of Patents Claims or determining whether any licensing 
terms or conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements 
are reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the validity of any 
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information may be 
obtained from the IEEE Standards Association. 
 
IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or environmental protection 
in all circumstances. Implementers of the standard are responsible for determining appropriate safety, security, 
environmental, and health practices or regulatory requirements. 
 
This IEEE document is made available for use subject to important notices and legal disclaimers. These notices and 
disclaimers appear in all publications containing this document and may be found under the heading “Important 
Notice” or “Important Notices and Disclaimers Concerning IEEE Documents.” They can also be obtained on 
request from IEEE or viewed at http://standards.ieee.org/IPR/disclaimers.html. 
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  BEHAVIOURAL LANGUAGES – 

1. Overview

1.1 Scope

This standard defines SystemC®1 as an ANSI standard C++ class library for system and hardware design.

1.2 Purpose

The general purpose of SystemC is to provide a C++-based standard for designers and architects who need
to address complex systems that are a hybrid between hardware and software.

The specific purpose of this standard is to provide a precise and complete definition of the SystemC class
library so that a SystemC implementation can be developed with reference to this standard alone. This
standard is not intended to serve as a users’ guide or to provide an introduction to SystemC, but does contain
useful information for end users.

1.3 Subsets

It is anticipated that tool vendors will create implementations that support only a subset of this standard or
that impose further constraints on the use of this standard. Such implementations are not fully compliant
with this standard but may nevertheless claim partial compliance with this standard and may use the name
SystemC.

1.4 Relationship with C++

This standard is closely related to the C++ programming language and adheres to the terminology used in
ISO/IEC 14882:2003. This standard does not seek to restrict the usage of the C++ programming language; a
SystemC application may use any of the facilities provided by C++, which in turn may use any of the
facilities provided by C. However, where the facilities provided by this standard are used, they shall be used
in accordance with the rules and constraints set out in this standard.

This standard defines the public interface to the SystemC class library and the constraints on how those
classes may be used. The SystemC class library may be implemented in any manner whatsoever, provided
only that the obligations imposed by this standard are honored.

A C++ class library may be extended using the mechanisms provided by the C++ language. Implementors
and users are free to extend SystemC in this way, provided that they do not violate this standard.

1SystemC® is a registered trademark of Open SystemC Initiative.
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