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2)

Standard for Signal and Test Definition

FOREWORD

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 Committee interested in the subject dealt with may participate in this preparatory work.
International, governmental and non-governmental organizations liaising with the IEC also participate in
this preparation.

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees
of the IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops its standards through a
consensus development process, which brings together volunteers representing varied viewpoints and
interests to achieve the final product. Volunteers are not necessarily members of IEEE and serve without
compensation. 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 contained in its standards. Use of IEEE Standards documents is wholly voluntary.
IEEE documents are made available for use subject to important notices and legal disclaimers (see
http://standards.ieee.org/IPR/disclaimers.html for more information).

IEC collaborates closely with IEEE in accordance with conditions determined by agreement between the
two organizations.

The formal decisions of2lEC “on technical matters express,<as< nearly|as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committeess. The formal decisians ofiIEEE ‘on technical matters, once consensus
within IEEE Societies and Standards-“Coordinating :‘Committees“has been reached, is determined by a
balanced ballot of materially interested parties who indicate interest in reviewing the proposed standard.
Final approval of the IEEE standards document is given by the IEEE Standards Association (IEEE-SA)
Standards Board.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and
regional publications. Any divergence between any IEC/IEEE Publication and the corresponding national
or regional publication shall be clearly indicated in the latter.

IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide
conformity assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are
not responsible for any services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or IEEE or their directors, employees, servants or agents including
individual experts and members of technical committees and IEC National Committees, or volunteers of
IEEE Societies and the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA)
Standards Board, for any personal injury, property damage or other damage of any nature whatsoever,
whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication,
use of, or reliance upon, this IEC/IEEE Publication or any other IEC or IEEE Publications.

Attention is drawn to the normative references cited in this publication. Use of the referenced publications
is indispensable for the correct application of this publication.

Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of
material 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. IEC or IEEE shall not be held
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patent 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.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.
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International Standard IEC 62529 / IEEE Std 1641-2010 has been processed through IEC
technical committee 93: Design automation, under the IEC/IEEE Dual Logo Agreement.

This second edition cancels and replaces the first edition, published in 2007, and
constitutes a technical revision.

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

IEEE Std FDIS Report on voting
IEEE Std 1641-2010 93/322/FDIS 93/329/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.

The IEC Technical Committee and IEEE Technical Committee have decided that the
contents of this publication will remain unchanged until the stability 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.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.

Published by IEC under license from IEEE. © 2010 IEEE. All rights reserved.
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Abstract: This standard provides the means to define and describe signals used in testing. It also
provides a set of common basic signals, built upon formal mathematical specifications so that
signals can be combined to form complex signals usable across all test platforms.

Keywords: ATE, ATLAS, automatic test equipment, IEEE 1641, signal definitions, test
definitions, test requirements, test signals, unit under test, UUT

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

This introduction is not part of IEEE Std 1641-2010, IEEE Standard for Signal and Test Definition.

This signal and test definition (STD) standard provides the ability to unambiguously define test signals. It
includes a rigorous mathematical and definitive foundation for all of its signal components. Any signal
defined using this standard will be the same regardless of the equipment is used to create it. The standard
supports the implementation of new technologies by providing users with the ability to describe their own
signals by combining existing signals. Thus, any desired signal may be described, and there is no limit on
the extensibility of signals supported by this standard.

Signals defined using this standard can be used in a programming environment of the user’s choice
provided that that environment fulfills the minimum requirements defined in this standard. This universality
enables the user to take full advantage of modern program structures and development environments,
including graphical programming environments.

This standard was developed by the Test and ATS Description Subcommittee (of the IEEE Standards
Coordinating Committee 20 (SCC20) on Test and Diagnosis for Electronic Systems), which has prepared a
companion guide, IEEE Std 1641.1™, to explain how to implement signal definitions and test requirements
in conformance with STD.

Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
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.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
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a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

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 requited, for conducting inquiries into the legal validity
or scope of PatentsClaims::orlsdetenmining /whethet: any’ licénsingotermsh or) ‘conditions provided in
connection with submission of a Letter/of Assurance;if any, or’injany licensing agreements are reasonable
or nondiscriminatory. 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.
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Standard for
Signal and Test Definition

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. 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 jalso, be) obtained yon  request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers.html.

1. Overview

1.1 Scope

This standard provides the means to define and describe signals used in testing. It provides a set of common
basic signal definitions, built upon formal mathematical specifications, so that signals can be combined to
form complex signals usable across all test platforms. The standard provides support for structural textual
languages and programming language interfaces for interoperability.

1.2 Purpose

This standard provides a common reference for signal definitions, which may be used throughout the life
cycle of a unit under test (UUT) or test system. Such a reference will in turn facilitate information transfer,
test reuse, and broader application of test information—accessible through commercially available
development tools.

1.3 Application

This signal and test definition (STD) standard provides the capability to describe and control signals, while
permitting a choice of operating environment, including the choice of carrier language. STD permits signal
operations to be embedded in any object-oriented environment and thus to be used by the architecture
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standards of various automatic test systems (ATSs). STD may be used to create truly portable test
requirements. It will allow test information to pass more freely between the design, test, and maintenance

phases of a project and enable the same information to be used directly across project phases. This more
efficient use of information will lead to reduced life-cycle costs.

1.4 Annexes

This standard also contains annexes that describe various elements of the standard in detail. The normative
annexes include definitions of the basic signals (in words and with reference to an extensible markup
language (XML) format), supporting mathematical definitions for these signals, dynamic model
information, interface definition descriptions, and a definition of the requirements of a supporting computer
language.

Informative annexes are provided to present examples of signal libraries together with their associated
XML definition.

2. Definitions, abbreviations, and acronyms

2.1 Definitions

For the purposes of this document, the following terms, and definitions apply. The IEEE Standards
Dictionary: Glossary of Terms & Definitions should be referenced. for terms not defined in this clause.'

Abbreviated Test Language for All Systems (ATLAS): Aostylized, abbreviated English language used in
the preparation and, documentation .of test. requirements.;and, test:programs, which;can be implemented
either manually or with automatic or semi-automatic;test equipment.”

argument: Input values that can be passed to a function.

attribute: A property value that is used to define signal characteristics or behavior.

automatic test system (ATS): A system that includes the automatic test equipment (ATE) and all support
equipment, support software, test programs, and interface adapters.

base class: A class from which another class inherits attributes or properties.
basic signal component (BSC): The lowest level of building block used to define signals.
class: A generic set of predefined abstract test objects.

component: A part of a system, which may be hardware or software and which may be subdivided into
other components. Components communicate their functionality through their interface definitions.

connection: The application of a signal to a unit under test (UUT).

! The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.
? In this standard, the term “ATLAS” refers to any version or subset whether it is a formal standardized version or a project specific
modified subset.
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data bus: A signal line or set of signal lines used by a data communication system to interconnect a
number of devices and to communicate information.

dynamic signal: A signal whose definition changes over time, by use of the control interface. These
changes must be initiated with one of the signal method calls or by changing the interconnections of a

signal model.

function: A construct that is a logically separated block of code that operates upon test values (i.e.,
arguments). Another name for a function is method. Syn: method.

interface definition language (IDL): A machine-compilable language that is used to describe the
interfaces that software objects call and object implementations provide. The language provides a neutral
way to define software interfaces.

method: Syn: function.

model: A mathematical or physical representation (i.e., simulation) of system relationships for a process,
device, or concept.

physical: Pertaining to the natural characteristics of the universe according to the natural laws of science.

procedural: The part of an signal and test definition (STD) test requirement that defines the tests in the
manner and order required for testing.

property: The special form‘of method (or function):that supports the semantics ofiassignment (I-value) and
reading (r-value).

reserved word: A keyword whose meaning and use are fixed by the semantics of a language. In certain or
all contexts, a reserved word cannot be used for.any purpoese other than as defined for that language.

semantics: A branch of linguistics concerned.with. meaning, For the test procedure language (TPL),
semantics is the connotative meaning of words in an TPL statement. For software, semantics is the
relationships of symbols and their meaning, independent of the manner of their interpretation and use. For
meta-languages, semantics is the discipline for expressing the meanings of computer-language constructs in
a meta-language.

sensor: A transducer that converts a test parameter to a form suitable for measurement.

SignalFunction: The name of the base class, for all classes that provide signals.

Subclass: A class that inherits attributes or properties from a base class.

static signal: A signal whose definition does not change over time. All basic signal components (BSCs)
and test signal framework (TSF) models are static signals.

syntax: The grammatical arrangement of words in a language statement.

system: A set of interconnected hardware and/or software components that achieves a defined objective by
performing specified functions.

system architecture: The structure of and relationship between the components of a system. A system
architecture may include the system interface with its operational environment.

template: A pattern or design that establishes the outline, dimensions, or process for subsequent users or
implementers.
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