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Abstract: Conformance checks for eXtensible Markup Language (XML) data designed to describe
electronic systems are formulated by this standard. The meta-data forms that are standardized
include components, systems, bus interfaces and connections, abstractions of those buses, and
details of the components including address maps, register and field descriptions, and file set
descriptions for use in automating design, verification, documentation, and use flows for electronic
systems. A set of XML schemas of the form described by the World Wide Web Consortium (W3C®)
and a set of semantic consistency rules (SCRs) are included. A generator interface that is portable
across tool environments is provided. The specified combination of methodology-independent
meta-data and the tool-independent mechanism for accessing that data provides for portability of
design data, design methodologies, and environment implementations.

Keywords: abstraction definitions, address space specification, bus definitions, design
environment, EDA, electronic design automation, electronic system level, ESL, IEEE 1685™,
implementation constraints, IP-XACT, register transfer level, RTL, SCRs, semantic consistency
rules, TGI, tight generator interface, tool and data interoperability, use models, XML design meta-
data, XML schema

This publication is dedicated to past editor and friend Joe Daniels, who passed away about 8 months
after the team started to work on this revision in Accellera. Your work will live on as will your memory.
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and industry-based expertise in technical working groups. Volunteers are not necessarily members of IEEE
or IEEE SA and participate without compensation from IEEE. While IEEE administers the process and
establishes rules to promote fairness in the consensus development process, IEEE does not independently
evaluate, test, or verify the accuracy of any of the information or the soundness of any judgments contained
in its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all
warranties, express or implied, concerning this standard, including but not limited to the warranties of
merchantability, fitness for a particular purpose and non-infringement.  In addition, IEEE does not warrant
or represent that the use of the material contained in its standards is free from patent infringement. IEEE
standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

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, market, 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 comments
received from users of the standard. 

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given IEEE
standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations 

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE is the approved IEEE
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Official statements 

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that the presenter's views should be considered the personal views of that individual rather than
the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements made
by volunteers may not represent the formal position of their employer(s) or affiliation(s).

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations,
consulting information, or advice pertaining to IEEE Standards documents. 

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important that any responses to comments and questions also receive the concurrence of a balance of
interests. For this reason, IEEE and the members of its Societies and subcommittees of the IEEE SA Board
of Governors are not able to provide an instant response to comments, or questions except in those cases
where the matter has previously been addressed. For the same reason, IEEE does not respond to
interpretation requests. Any person who would like to participate in evaluating comments or in revisions to
an IEEE standard is welcome to join the relevant IEEE working group. You can indicate interest in a
working group using the Interests tab in the Manage Profile & Interests area of the IEEE SA myProject
system.1 

Comments on standards should be submitted using the Contact Us form.2

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with the
provisions of any IEEE Standards document does not constitute compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable regu-
latory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

1 Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https://standards.ieee.org/content/ieee-standards/en/about/contact/index.html.
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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 by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE
SA Website at https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation or
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Essential Patent Claims may exist for which a Letter of Assurance has not been received. 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
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nation 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

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
against interference with or from other devices or networks. IEEE Standards development activities consider
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dations. Other information about safety practices, changes in technology or technology implementation, or
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plying with all appropriate safety, security, environmental, health, and interference protection practices and
all applicable laws and regulations.

5 Available at: https://standards.ieee.org/about/sasb/patcom/materials.html.
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Introduction

Introduction

The purpose of this standard is to provide the electronic design automation (EDA), semiconductor, elec-
tronic design intellectual property (IP) provider, and system design communities with a well-defined and
unified specification for the meta-data that represents the components and designs within an electronic sys-
tem. The goals of this specification are to enable delivery of compatible IP descriptions from multiple IP
vendors; to improve the importing and exporting of complex IP bundles to, from, and between EDA tools
for system on chip (SoC) design environments (DEs); to improve the expression of configurable IP by using
IP meta-data; and to improve the provision of EDA vendor-neutral IP creation and configuration scripts
(generators). The data and data access specification is designed to coexist and enhance the hardware
description languages (HDLs) presently used by designers while providing capabilities lacking in those
languages.

The SPIRIT Consortium, which originally developed the IP-XACT standard before merging with Accellera,
was a consortium of electronic system, IP provider, semiconductor, and EDA companies. IP-XACT enables
a productivity boost in design, transfer, validation, documentation, and use of electronic IP and covers com-
ponents, designs, interfaces, and details thereof. The data specified by IP-XACT is extensible in locations
specified in the schema.

IP-XACT enables the use of a unified structure for the meta specification of a design, components, inter-
faces, documentation, and interconnection of components. This structure can be used as the basis of both
manual and automatic methodologies. IP-XACT specifies the tight generator interface (TGI) for access to
the data in a vendor-independent manner.

This standardization project provides electronic design engineers with a well-defined standard that meets
their requirements in structured design and validation and enables a step function increase in their productiv-
ity. This standardization project will also provide the EDA industry with a standard to which they can adhere
and that they can support in order to deliver their solutions in this area.

Accellera has prepared a set of bus and abstraction definitions for several common buses. It is expected, over
time, that standards groups and manufacturers who define buses will include IP-XACT eXtensible Markup
Language (XML) bus and abstraction definitions in their set of deliverables. Until that time, and to cover
existing useful buses, a set of bus and abstraction definitions for common buses has been created.

A set of reference bus and abstraction definitions allows many vendors who define IP using these buses to
easily interconnect IP together. Accellera posts these definitions for use by its members, with no warranty of
suitability, but in the hope that they will be useful. Accellera will, from time to time, update these files and,
if a standards body wishes to take over the work of definition, will transfer that work to that body.

These reference bus and abstraction definition templates (with comments and examples) are available from
the public area of the Accellera website.6

NOTE—Accellera IP-XACT WG Comments on IEEE Std 1685-2014 are acknowledged.

6Available at http://www.accellera.org.

This introduction is not part of IEEE Std 1685-2022, IEEE Standard for IP-XACT, Standard Structure for
Packaging, Integrating, and Reusing IP within Tool Flows.
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IMPORTANT NOTICE

1. Overview

This clause explains the scope and purpose of this standard; gives an overview of the basic concepts, major
semantic components, and conventions used in this standard; and summarizes its contents.

1.1 Scope

This standard describes an eXtensible Markup Language (XML) schema7 for meta-data documenting
intellectual property (IP) used in the development, implementation, and verification of electronic systems.
This schema provides both a standard method to document IP that is compatible with automated integration
techniques and a standard method (generators) for linking tools into a system development framework,
enabling a more flexible, optimized development environment. Tools compliant with this standard will be
able to interpret, configure, integrate, and manipulate IP blocks that comply with the IP meta-data
description. The standard is independent of any specific design processes. It does not cover behavioral
characteristics of the IP that are not relevant to integration.

1.2 Purpose

This standard enables the creation and exchange of IP in a highly automated design environment.

7Information on references can be found in Clause 2.
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