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Abstract: The SystemC® Analog/Mixed-Signal (AMS) extensions are defined in this standard.
SystemC AMS is an ANSI standard C++ class library for electronic system-level design and modeling
for use by system architects and engineers who need to address complex heterogeneous systems
that are a hybrid between analog, digital and software components. This standard provides a precise
and complete definition of the SystemC AMS class library so that a SystemC AMS implementation
can be developed with reference to this standard alone. The primary audiences for this standard are
the implementors of the SystemC AMS class library, the implementors of tools supporting the class
library, and the users of the class library.

Keywords: analog mixed signal, behavioral modeling, C++, computer languages, data flow
simulation, digital systems, discrete event simulation, electronic design automation, electronic
system level, electronic systems, electrical networks, hardware description language, hardware
design, hardware verification, IEEE 1666™, IEEE 1666.1™, mixed-signal modeling, SystemC,
SystemC AMS, signal flow modeling, system modeling, system-on-chip

Acknowledgment: Grateful acknowledgment is made to the Accellera Systems Initiative for the
permission to use the following source material: Standard SystemC® AMS extensions 2.0 Language
Reference Manual.

The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 6 April 2016. Printed in the United States of America.

IEEE is a registered trademark in the U.S. Patent & Trademark Office, owned by the Institute of Electrical and Electronics
Engineers, Incorporated.

SystemC is a registered trademark in the U.S. Patent & Trademark Office, owned by the Accellera Systems Initiative.

PDF: ISBN 978-1-5044-0746-5 STDGT20826 
Print: ISBN 978-1-5044-0747-2 STDPD20826

IEEE prohibits discrimination, harassment, and bullying.
For more information, visit http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html.
No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior
written permission of the publisher.

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:18:16 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1666.1-2016

http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.avadocuments.com/doc/ieee-1666-1-2016
http://www.avadocuments.com/doc/ieee-1666-1-2016


Copyright © 2016 IEEE. All rights reserved.

Important Notices and Disclaimers Concerning IEEE Standards Documents

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:18:16 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1666.1-2016

http://www.avadocuments.com/doc/ieee-1666-1-2016
http://www.avadocuments.com/doc/ieee-1666-1-2016


Copyright © 2016 IEEE. All rights reserved.

Translations

Official statements

Comments on standards

Laws and regulations

Copyrights

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:18:16 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1666.1-2016

http://www.avadocuments.com/doc/ieee-1666-1-2016
http://www.avadocuments.com/doc/ieee-1666-1-2016


Copyright © 2016 IEEE. All rights reserved.

Photocopies

Updating of IEEE Standards documents

Errata

Patents

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:18:16 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1666.1-2016

http://ieeexplore.ieee.org/expel/standards.jsp
http://ieeexplore.ieee.org/expel/standards.jsp
http://standards.ieee.org
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/about/sasb/patcom/patents.html
http://www.avadocuments.com/doc/ieee-1666-1-2016
http://www.avadocuments.com/doc/ieee-1666-1-2016


Copyright © 2016 IEEE. All rights reserved.

Participants

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 22:18:16 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1666.1-2016

http://www.avadocuments.com/doc/ieee-1666-1-2016
http://www.avadocuments.com/doc/ieee-1666-1-2016


Copyright © 2016 IEEE. All rights reserved.

Introduction
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IEEE Standard for Standard SystemC®

Analog/Mixed-Signal Extensions
Language Reference Manual

1. Overview

1.1 Scope

®

1.2 Purpose

™

®
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1.3 Subsets

1.4 Relationship with C++

1.5 Relationship with SystemC

1.6 Guidance for readers
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2. Normative references

™
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3. Terminology and conventions used in this standard

3.1 Terminology

3.1.1 Shall, should, may, can

3.1.2 Implementation, application

3.1.3 Call, called from, derived from

3.1.4 Specific technical terms
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3.2 Syntactical conventions

3.2.1 Implementation-defined

3.2.2 Disabled

3.2.3 Ellipsis (...)

3.2.4 Class names
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3.2.5 Prefixes

3.3 Typographical conventions

3.4 Semantic conventions

3.4.1 Class definitions and the inheritance hierarchy

3.4.2 Function definitions and side-effects
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3.4.3 Functions whose return type is a reference or a pointer

3.4.3.1 Functions that return *this or an actual argument

3.4.3.2 Functions that return const char*

3.4.4 Namespaces and internal naming
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3.4.5 Non-compliant applications and errors

3.5 Notes and examples
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4. Core language definitions

4.1 Class header files

4.1.1 #include “systemc-ams”

4.1.2 #include “systemc-ams.h”
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4.2 Base class definitions

4.2.1 sca_core::sca_module

4.2.1.1 Description

4.2.1.2 Class definition
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4.2.1.3 Constraints on usage
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4.2.1.4 kind

4.2.1.5 set_timestep

4.2.1.6 set_max_timestep

4.2.1.7 SCA_CTOR

4.2.2 sca_core::sca_interface

4.2.2.1 Description
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4.2.2.2 Class definition

4.2.2.3 Constraints on usage

4.2.3 sca_core::sca_prim_channel

4.2.3.1 Description

4.2.3.2 Class definition

4.2.3.3 Constraints on usage
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4.2.3.4 Constructors

4.2.3.5 kind

4.2.4 sca_core::sca_port

4.2.4.1 Description

4.2.4.2 Class definition

4.2.4.3 Template parameter IF

4.2.4.4 Constraints on usage
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4.2.4.5 Constructors

4.2.4.6 kind

4.2.5 sca_core::sca_time

4.2.6 sca_core::sca_max_time

4.2.7 sca_core::sca_parameter_base

4.2.7.1 Description
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4.2.7.2 Class definition

4.2.7.3 Constructors

4.2.7.4 kind

4.2.7.5 to_string
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4.2.7.6 print

4.2.7.7 lock

4.2.7.8 unlock

4.2.7.9 is_locked

4.2.7.10 operator<<

4.2.8 sca_core::sca_parameter

4.2.8.1 Description

4.2.8.2 Class definition
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4.2.8.3 Template parameter T

4.2.8.4 Constructors

4.2.8.5 kind
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4.2.8.6 to_string

4.2.8.7 print

4.2.8.8 get

4.2.8.9 set

4.2.9 sca_core::sca_assign_from_proxy†

4.2.9.1 Description

4.2.9.2 Class definition
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4.2.9.3 Constraint on usage

4.2.10 sca_core::sca_assign_to_proxy†

4.2.10.1 Description

4.2.10.2 Class definition

4.2.10.3 operator=

4.2.10.4 Constraint on usage
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5. Timed data flow model of computation

5.1 Class definitions

5.1.1 sca_tdf::sca_module

5.1.1.1 Description

5.1.1.2 Class definition
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5.1.1.3 Constraints on usage

5.1.1.4 kind

5.1.1.5 set_attributes

5.1.1.6 change_attributes
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5.1.1.7 initialize

5.1.1.8 reinitialize

5.1.1.9 processing

5.1.1.10 ac_processing
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5.1.1.11 register_processing

5.1.1.12 register_ac_processing

5.1.1.13 request_next_activation
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5.1.1.14 accept_attribute_changes

5.1.1.15 reject_attribute_changes

5.1.1.16 does_attribute_changes
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5.1.1.17 does_no_attribute_changes

5.1.1.18 get_time

5.1.1.19 get_timestep

5.1.1.20 get_max_timestep
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5.1.1.21 get_last_timestep

5.1.1.22 is_dynamic

5.1.1.23 are_attribute_changes_allowed

5.1.1.24 are_attributes_changed

5.1.1.25 is_timestep_changed
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5.1.1.26 Constructor

5.1.1.27 SCA_TDF_MODULE

5.1.2 sca_tdf::sca_signal_if

5.1.2.1 Description

5.1.2.2 Class definition
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5.1.3 sca_tdf::sca_signal
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5.1.3.5 kind
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5.1.4.4 store_value
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5.1.5.3 Template parameter  T
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5.1.5.5 set_delay
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5.1.5.6 set_rate
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5.1.5.11 get_time
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5.1.5.15 kind

5.1.5.16 initialize
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