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STANDARD FOR AUTOMATIC TEST
MARKUP LANGUAGE (ATML) INSTRUMENT
DESCRIPTION

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all ngtiomat—etectrotechmicat—commmittees \iEu Natomat \.;uulnlii.i.vvo). Fhe U‘th:bi. of—HE€—s—to] promote

interngtional co-operation on all questions concerning standardization in the electrical and electrohig|fields. To
this ehd and in addition to other activities, IEC publishes International Standards, Technical Spedjfications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to| as “IEC
Publidation(s)”). Their preparation is entrusted to technical committees; any IEC National Gommittee |nterested
in thg subject dealt with may participate in this preparatory work. International, governmental Jand non-
goverpmental organizations liaising with the IEC also participate in this preparation.

IEEE $tandards documents are developed within IEEE Societies and Standards Coprdinating Committees of the
IEEE [Standards Association (IEEE-SA) Standards Board. IEEE develops its standards through a donsensus
develgpment process, which brings together volunteers representing varied viewpoints and interests to achieve
the finfal product. Volunteers are not necessarily members of IEEE and serve without compensation. While IEEE
admin|sters the process and establishes rules to promote fairness in the consensus development process, |IEEE
does hot independently evaluate, test, or verify the accuracy of any. of the information contaired in its
standgrds. Use of IEEE Standards documents is wholly voluntary. IEEE-documents are made available for use
subjedt to important notices and legal disclaimers (see http://stapdatds.ieee.org/IPR/disclaimers.htm| for more
informjation).

IEC collaborates closely with IEEE in accordance with conditions determined by agreement betweep the two
organigations.

The fgrmal decisions of IEC on technical matters express; as nearly as possible, an international consensus of
opinioh on the relevant subjects since each technieal ‘committee has representation from all interg¢sted IEC
Natiorjal Committees. The formal decisions of IEEE. 'on technical matters, once consensus within IEEE|Societies
and Sfandards 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
standgrds document is given by the IEEE Standards Association (IEEE-SA) Standards Board.

IEC/IHEE Publications have the form.of recommendations for international use and are accepted by IEC
Natiorjal Committees/IEEE Societies ifi jthat sense. While all reasonable efforts are made to ensur¢ 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 Publigations) transparently to the maximum extent possible in their national and regional
publicptions. Any divergéncé between any IEC/IEEE Publication and the corresponding national of regional
publicption shall be clearly indicated in the latter.

IEC apd IEEE do siot \provide any attestation of conformity. Independent certification bodies provide gonformity
assespment senvices and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible
for any services earried out by independent certification bodies.

All us¢rs should ensure that they have the latest edition of this publication.

No liapility” shall attach to IEC or IEEE or their directors, employees, servants or agents including [individual
experts and members of technical committees and I[EC National Committees, or volunteers of [EEE 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. © 2012 IEEE. All rights reserved.



http://standards.ieee.org/IPR/disclaimers.html
https://iecnorm.com/api/?name=ee4c22078e7e7dd6d91923e60a228eb8

-V -

IEC 61671-2:2016
IEEE Std 1671.2-2012

International Standard IEC 61671-2/IEEE Std 1671.2-2012 has been processed through IEC
technical committee 91: Electronics assembly technology, under the IEC/IEEE Dual Logo

Agreement.
The text of this standard is based on the following documents:
IEEE Std FDIS Report on voting
IEEE Std 1671.2-2012 91/1314/FDIS 91/1338/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting in

dicated in the above table.

The IEQ

Technical Committee and IEEE Technical Committee have decided that the-(

of this publication will remain unchanged until the stability date indicated on thedE€
under "Ihttp://webstore.iec.ch" in the data related to the specific publication. At |this d
publicatjon will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
+ amepded.

ontents
veb site
ate, the
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Abstract: An exchange format is specified in this standard, using extensible markup language
(XML), for identifying instrumentation that may be integrated in an automatic test system (ATS)
that is to be used to test and diagnose a unit under test (UUT).

Keywords: ATML instance document, ATS, automatic test equipment (ATE), Automatic Test
Markup Language (ATML), automatic test system, IEEE 1671.2, instrument, instrumentation,
synthetic instrument, XML schema

LXI is a rademark of the LXI Cofisortium Inc.

PCI, PCItSIG and PCle are.registered trademarks and/or servicemarks of PCI-SIG.

PXI and PXle are registered trademarks of the PXI Systems Alliance.

VMEbuslis a registéred trademark in the U.S. Patent & Trademark Office, owned by VITA.

VXlbus i$ a‘registered trademark in the U.S. Patent & Trademark Office, owned by the VXlbus Consortium.

W3C® is a trademark (registered in numerous countries) of the World Wide Web Consortium.
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IEEE Introduction

This introduction is not part of IEEE Std 1671.2-2012, IEEE Standard for Automatic Test Markup Language (ATML)
Instrument Description.

This child, or “dot,” standard, also known as an ATML component standard, provides for the definition of
the InstrumentDescription and Instrumentlnstance XML schemas, and contains references to examples.
These XML schemas and examples accompany this standard and provide for the identification and
definition of an instrument.

XML ¢§chema ficle for
formally defining the test environment by defining a class hierarchy corresponding to thésq basic
information entities and providing several methods within each to enable basic operations to,be performed
on thgse entities. ATML component standards within the ATML framework defipe the pafticular
requirgments within the test environment.

The Synthetic Instrument Working Group (SIWG) was formed, at Department of Défense request, tol define
synthefic instrumentation and its attributes and develop a framework that balances user and spipplier
objectives, facilitates rapid technology advancements and adaptation throughout the test life cycle, and
compl¢ments/supports other relevant test and measurement industry activiti€s’

The gdals or desired effects of the SIWG activities were to:

a)| Reduce the total cost of ownership of the automatic test system (ATS).
b)| Reduce time to develop and field new or upgraded ATSs.

c)| Provide greater flexibility to the war fightef through U.S. and coalition partner’s interoperable
ATSs.

d)| Reduce the ATS’s logistics footprint,
e)| Reduce the ATS’s physical footprint.

f)| Improve the quality of test.

The SIWG addressed the reductions from the test and measurement perspective. The SIWG efforts rpsulted
in botH the definition of synthetic instruments and the specifications of their respective attributes.

Synthatic instruments \were originally part of the IEEE Std 1671.2™-2008" standard, as both an exatpple of
InstrumentDescription instances as well as to provide a definition of the necessary parameters/attributes to
documgent a synthetic instrument as defined by the SIWG. These synthetic instrument definitions haye now
been ifjcorperated into their own IEEE project (P1871.2), and therefore their associated Annexes havye been
removeddrom later revisions of IEEE Std 1671.2. The InstrumentDescription template instance ekxample
for symnthetic instruments are still provided as downloads of this standard to ensure continuity and gupport
for existing users.

Template instance documents are used by vendors developing/providing synthetic instruments as the basis
for documenting the synthetic instrument. The template instance document provides examples for each
instrument vendor to follow. These templates will not validate against the schemas documented within this
standard until actual values for the specifications are incorporated into the Sl-based InstrumentDescription
instance document.

" IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08855,
USA (http://standards.ieee.org/).

Published by IEC under license from IEEE. @ 2012 IEEE. All rights reserved.
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Notice to users

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 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

privatd uses. These include both use, by reference, in laws and regulations, and‘\use in priva

cument is copyrighted by the IEEE. It is made available for a wide variety"of both pub

ic and
e self-

regulafion, standardization, and the promotion of engineering practices and-methods. By makipg this

docu

any rights in copyright to this document.

Updating of IEEE documents

Users

by the
corrigg
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a give
amend
contac
Associ
http://9

nt available for use and adoption by public authorities and private users;'the IEEE does nof

bf IEEE Standards documents should be aware that thiese documents may be superseded at ar
issuance of new editions or may be amended from tite to time through the issuance of amend
nda, or errata. An official IEEE document at anyZpoint in time consists of the current edition
ent together with any amendments, corrigenda, or errata then in effect. In order to determine W
n document is the current edition and whether it has been amended through the issua
nents, corrigenda, or errata, visit the IEEE-SA Website at http://standards.ieee.org/index.l
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y time
ments,
of the
hether
nce of
tml or

the IEEE at the address listed, previously. For more information about the IEEE Stq
ation  or  the IEEE  standards development process, visit IEEE-SA  Websi
tandards.ieee.org/index.html.

Errat

Errata,)
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if any, for\\this and all other standards can be accessed at the following
tandards.ice€org/findstds/errata/index.html. Users are encouraged to check this URL for
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URL:
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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 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 http://standards.iece.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 under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

- 1S not
ible for identifying Essential Patent Claims for which a license may be required, for cenducting
inquirips into the legal validity or scope of Patents Claims, or determining whether any licensing tqrms or
conditons provided in connection with submission of a Letter of Assurance, if any, or.in jany lidensing
ents are reasonable or non-discriminatory. Users of this standard are expressly advisg¢d that
deternfination of the validity of any patent rights, and the risk of infringement of such rights, is gntirely
their own responsibility. Further information may be obtained from the IEEE Standatds Association.

Published by IEC under license from IEEE. @ 2012 IEEE. All rights reserved.
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Standard for Automatic Test

Description

IMPORTANT NOTICE: IEEE Standards documents are not intended jto ensure safety, heafth, or
enviropmental protection, or ensure against interference with or from-other devices or networks.
Implethenters of IEEE Standards documents are responsible for deterniining and complying with all
appropriate safety, security, environmental, health, and interference protection practices apd all
applicgble laws and regulations.

This IEEE document is made available for use subjectto important notices and legal disclgimers.
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
Concefning IEEE Documents.” They can also *be obtained on request from IEEE or vieKed at
http:/standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Geeneral

Automatic test markdp_language (ATML) is a collection of IEEE standards and associated extpnsible
markup language AXML) schemas that allows automatic test system (ATS) and test information} to be
excharlged in a ¢ommon format adhering to the XML standard.'

The ATMIL framework and the ATML family of standards have been developed and are maintained under
the gujdance of the Test Information Integration (TII) Subcommittee of IEEE Standards Coordjnating
Committee 20 (SCC20) to serve as a comprehensive environment for integrating design data, test
strategies, test requirements, test procedures, test results management, and test system implementations,
while allowing test program (TP), test asset interoperability, and unit under test (UUT) data to be
interchanged between heterogeneous systems.

This standard (as well as the XML schemas and XML instance document examples® that accompany this
standard) is intended to be used in identifying and documenting instrumentation which may be utilized

'This information is given for the convenience of users of this standard and does not constitute an endorsement by the IEEE of this
consortium standard. Equivalent standards or products may be used if they can be shown to lead to the same results.
*The schemas and examples that accompany this standard are available at http://standards.ieee.org/downloads/1671/1671.2-2012/.

Published by IEC under license from IEEE. @ 2012 IEEE. All rights reserved.
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during the testing of a particular unit under test. This information includes the mechanical, electrical, and
software interfaces of the instrument.

1.2 Application of this document’s annexes

This document includes four annexes.

Annex A, Annex B, Annex C, and Annex D are informative, and thus are provided strictly as information,
for users, implementers, and maintainers of this document.
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1.5 Conventions used within this document

1.5.1 General

In accordance with the IEEE Standards Style Manual [B6]®, any schema examples will be shown in
Courier font. In cases where instance document examples are necessary to depict the use of a schema
type or element, such examples will also be shown in Courier font. When the characters “...” appear in
an example, it indicates that the example component is incomplete.

All simple types, complex types, attribute groups, and elements will be listed; explanatory information will
be profided, along with examples, 1T additional clarification is needed. The explanatory informatipn will
includ¢ information on the intended use of the elements and/or attributes where the name of thejentify does
not cleprly indicate its intended use. For elements derived from another source type (e.g., an-abstract type),
only aftributes that extend the source type will be listed; details regarding the base type will bé listed along
with the base type.

When peferring to an attribute of an XML element, the convention of [element] @[attribute] will bg used.
In cas¢s where an attribute name is referred to with no associated element, \the attribute name will be
enclos¢d in single quotes. Element and type names will always be set in italics when appearing in texi.

This sfandard uses the vocabulary and definitions of relevant IEEE,standards. In case of conflict of
definitjons, except for those portions quoted from standards, the folewing precedence shall be obserfved: 1)
Clause| 3, 2) The IEEE Standards Dictionary Online.[B5]

1.5.2|Precedence

The InstrumentDescription schema (InstrumentDescription.xsd) element, child element, and annptation
informpation shall take precedence over the descriptive information contained in Clause 4.

The InstrumentDescription schema and the material contained in Clause 4 shall take precedence oper the
InstrumentDescription instance document information represented in Clause 5 as well as the examples in
Annex|B.

The Mstrumentinstance schema (Instrumentlnstance.xsd) element, child element, and annptation
information shall take precedence over the descriptive information contained in Clause 5.

The Instrumentinstance schema and the material contained in Clause 5 shall take precedence oyer the
InstruthentDescription instance document information represented in Clause 5 as well as the examples in
Annex|B.

1.5.3 Word-usage

In accordance with the IEEE Standards Style Manual [B6], the word shall is used to indicate mandatory
requirements strictly to be followed in order to conform to the standard and from which no deviation is
permitted (shall equals is required to). The use of the word must is used only to describe unavoidable
situations. The use of the word will is only used in statements of fact.

The word should is used to indicate that among several possibilities one is recommended as particularly
suitable, without mentioning or excluding others (should equals is recommended that).

* The numbers in brackets correspond to those of the bibliography in Annex D.
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The word may is used to indicate a course of action permissible within the limits of the standard (may

equals

is permitted to).

The word can is used for statements of possibility and capability (can equals is able to).

2. Normative references

The following referenced document is indispensable for the application of this document (i.e., they must be
understood and used, so each referenced document is cited in text and its relationship to this document is

explai

ed). For dated references. only the edition cited applies. For undated references. the latest edi

tion of

the refprenced document (including any amendments or corrigenda) applies.

IEEE

Std 1671™, TEEE Standard for Automatic Test Markup Language (ATML) foi “Exch

Automatic Test Equipment and Test Information via XML.**

3. Definitions, abbreviations, and acronyms

31D

efinitions

For the purposes of this document, the following terms .and definitions apply. The [EEE Stq

Dictio

bary Online [B5]® should be consulted for terms not.defined in this clause. In the event a

explicitly redefined, or defined in more detail in an ATME component standard, the component st3

definit

on shall be normative for that ATML component.standard.

abstrajct type: A declared type that can be used\fo define other types through derivation. Only non-4
types derived from the declared type can be-used in instance documents. When such a type is used,
be idegtified by the xsi:type attribute.

automfatic test markup language((ATML) instance document: See: instance document.

dynanjic current: The ratedseurrent capacity of a particular VersaModule Eurocard (VME) extensi
instrumentation (VXI) or\ Peripheral Component Interconnect (PCI®) extensions for instrume
(PXI®)) backplane voltage-for the frequencies from 20 Hz to 1 GHz.”

element: A bounded component of the logical structure of an extensible markup language
documkent that hds’a type and that may have XML attributes and content.®

entity] Sofmething that has a distinct separate existence.

extens

anging

ndards
erm 1is
ndards

bstract
It must

bns for
ntation

XML)

ible markup language (XML) attribute: Name-value pair associated with an XML element.

* IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08855,
USA (http://standards.ieee.org/).

* The standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
® JEEE Standards Dictionary Online subscription is available at:
http://www.ieee.org/portal/innovate/products/standard/standards_dictionary.html

7 Adapted from VXI-1, VXIbus System Specification, Revision 3, 24 Nov. 2003.

8 Adapted from Extensible Markup Language (XML) 1.0 (Fifth Edition). This document is available from the World Wide Web
Consortium (W3Coe) (http://www.w3.org/xml).
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extensible markup language (XML) document: A data object that conforms to the XML requirements
for being well formed. In addition, the data object is valid if it additionally conforms to semantic rules of
the XML schema.

extensible markup language (XML) schema: The definition of a class of XML document, typically
expressed in terms of constraints on the structure and the content of documents of that class, above and
beyond the basic syntax constraints imposed by XML itself.

instance document: An extensible markup language (XML) document which conforms to a particular
XML schema.

instrume &k ok aulic—magnetic; hanica : LR hat may
be utiljzed to test, observe, measure, monitor, alter, generate, record, calibrate, manage, or controlphysical
properfies, movements, or other characteristics.’

object}f An object consists of state and behavior. An object stores its states in fields (variables ifi some
programming languages) and exposes it behavior through methods (functions im some prograpming
languajges).

peak qurrent: The rated dc current of a particular VersaModule Eurocard €xtensions for instrumeptation
(VXI) for peripheral component interconnect extensions for instrumentatiofi{PXI) backplane voltage.|*

synthdtic instrument: A series of hardware and software compenents, with standardized interfagces, to
generale signals or make measurements using algorithmic/numeri€ processing techniques.

well fgrmed: Conforming to all extensible markup language(XML) syntax rules.

3.2 Apbreviations and acronyms

ANSI American National Standards, Institute
ATE automatic test equipment

ATML automatic test markup’language

ATS automatic test system

de direct current

DHCP, dynamie‘host configuration protocol
ECL émitter coupled logic

ECLTRIGO-1-ECL triggers 0 and 1

EIA Electronics Industry Association
GHz Tiganertz

HW hardware

Hz hertz

1/0 input/output

ID identifier

? Adapted from MIL-STD-1309D, Definitions of Terms for Test, Measurement and Diagnostic Equipment, Naval Electronics Systems
Command (ELEX-8111), Washington, DC, 12 Feb. 1992.
1% Adapted from VXI-1, VXIbus System Specification, Revision 3, 24 Nov. 2003.
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IF intermediate frequency
kg kilogram
b pound(s)
Lx1®" local area networks (LAN) extensions for instrumentation
PCI peripheral component interconnect
PCIe" peripheral component interconnect express
PCI-SIG® peripheral component interconnect (PCI) special interest group
PXI peripheral component interconnect (PCI) extensions for instrumentation
PXlIe® peripheral component interconnect (PCI) extensions for instrumentation express
RFI receiver fixture interface
RS-23% Recommended Standard 232
SCC2 Standards Coordinating Committee 20
SIWG Synthetic Instrument Working Group
SI system of units
SwW software
TIA Telecommunications Industry Association
T test information integration
TPS test program set

TTLTRIGO-7  transistor-transistor logic (TTL) triggefs O through 7

URL uniform resource locator

USB universal serial bus

UTF-§ 8-bit Unicode transformation format
UUT unit under test

VME VersaModule Eurocard

VXI VME extensions for instrumentation
VXI-1 VX1 system specification

W3C World Wide Web Consortium
XML extensible markup language

1 Registered products (indicated by ®) listed in 3.2 are given for the convenience of users of this standard and do not constitute an
endorsement by the IEEE of these products. Equivalent products may be used if they can be shown to lead to the same results.
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4. InstrumentDescription schema

4.1 General

Should the reader not have a general understanding of XML schemas or XML terminology, an XML
Schema Tutorial [B26] is available on the World Wide Web. This tutorial will help with the general
understanding of the contents of both this clause and the ATML common schemas (Annex B of IEEE Std
1671), of which this clause makes reference.

In addjtion to the conventions specified in 1 5 1 ¢ identifies that the type or attribute group is contained in
B.1 of|[IEEE Std 1671, hc: identifies that the type or attribute group is contained in B.2 of IEEEStd 1671,
and te.identifies that the type or attribute group is contained in B.3 of IEEE Std 1671.

4.2 Elements

4.2.1 [InstrumentDescription root (or document)
Exactly one element exists, called the root, or document element, of which no part appears in the conjtent of
any dther element. This root element serves as the patefit for all other elements ¢f the

InstrurhentDescription schema.

The InptrumentDescription schemas root element is definédas follows:

Name Set to

Attribute form default Unqualified (see NOTE)

Element form default Qualified (see NOTE)

Encoding UTF-8

Included schema None
urn:IEEE-1671:2010:Common

Imported schema urn:IEEE-1671:2010:HardwareCommon
urn:IEEE-1671:2010:TestEquipment

Target namespace urn:IEEE-1671.2:2012:InstrumentDescription

Version 2.00

XML schema namespace reference | *

NOTE—Qualified and unqualified are described in A.3.7 of IEEE Std 1671."2

 The namespace reference URL is: http://www.w3.0rg/2001/XMLSchema.

2 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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4.2.1.

1 InstrumentDescription

Base type: Extension of inst: InstrumentDescription
Properties: content complex

The InstrumentDescription element shall define a class or type of instrument.

4.2.1.1.1 Attributes

The InstrumentDescription element inherits the attributes from InstrumentDescription complex type (see

42.2).

4.21.

The In
(see 4.

4.2.2

Base t
Proper

Instrun
sensor

Figure
define

Within
boxes
of the

.2 Child elements

strumentDescription element inherits the child elements from InstrumentDescription compl.
D 2).

InstrumentDescription complex type

pe: Extension of hc: HardwareltemDescription
fies: content complex

hents may be represented as individual entities:0r'as logical groups that represent an overall so
or load capability.

1 illustrates the XML types inherited and the XML types (both simple and complex) that shall
| in this standard, which together comprise the InstrumentDescription.

Figure 1, solid lined boxes indicate that the XML element shall be required, whereas dotted i

tlement is located within'this standard or IEEE Std 1671.

X type

urce,

be

ned

ndicate that the XML element may be used. The referenced subclause identifies where the deffinition
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InstrumentDescription

hc: HardwareltemDescription
(Annex B of IEEE Std 1671)

‘Buses
(subclause 4.3.1)

PowerOnDefaults
(subclausﬁgfl.G.S)

Paths
(subclause 4.3.4)

SpéEifications
(subclause 4.3.8)

Resources
(subclausﬁgft.3.7)

SWiiching
(subclause 4.3.9)

Capabilities
(subclausﬁ<i4.3.3)

Figure 1—InstrumentDescription complex type content

4.2.211 Attributes

InstrumentDescription contains the following attribute; in addition to those inherited from the
hc:HafdwareltemDescription complex type and the ¢:DocumentRootAttributes attribute group deflned in
Annex|B of IEEE Std 1671.

Name Type Description Usé

type Xs:string An enumeration used to identify whether the Required
InstrumentDescription is describing an
“Instrument,” “Module,” or instrument “Option.”

4.2.212 Child elements

InstrumentDescription contains the following child elements, in addition to those inheriteq from
he:HagdwareltemDescription contained in Annex B of IEEE Std 1671.

Name Type Description Usé
Buses See 431 Optional
Capabilities hc:Capabilities See 4.3.3 Optional
Paths te:Paths See 4.3.4 Optional
PowerOnDefaults See 4.3.5 Optional
Resources hc:Resources See 4.3.7 Optional
Specifications hc:Specifications See 4.3.8 Optional
Switching he:Switching See 4.3.9 Optional
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4.3 Child elements

4.3.1 InstrumentDescription/Buses

Properties: isRef 0, content complex

When present, the InstrumentDescription/Buses child element shall document the instrument’s
communication bus (or buses).

4.3.1

Instrui

{1 AtTtributes

hentDescription/Buses contains no attributes.

4.3.12 Child elements
InstrumentDescription/Buses contains the following child element:
Name Type Description Usé
Bus Bus See 4.3.2 Required
4.3.2 [InstrumentDescription/Buses/Bus
Base type: Bus
Properties: isRef 0, content complex
When |used, the InstrumentDescription/Buses/Bas child element shall document a specific bus that may
contro] the instrument. /nstrumentDescription Supports common instrument control buses availabld in the

markefplace, as of the publication date of this standard.

4.3.2,

Instrun

4.3.2.

Instrui

1 Attributes

hentDescription/Buses/Bus inherits the attributes from Bus (see 4.4.1).

2 Childrelements

hentDescription/Buses/Bus contains no child elements.

4.3.3 InstrumentDescription/Capabilities

Base type: hc:Capabilities
Properties: isRef 0, content complex

When present, the InstrumentDescription/Capabilities child element shall document the types of signals
that an instrument can produce (or measure) and the uncertainties involved in either generating or
producing the signals.
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This may be the ability to measure voltage, current, or resistance (such as a digital multi-meter may
provide) or the ability to create and provide a clock frequency (such as a synthetic local oscillator may
provide) within a synthetic instrument subsystem.

4.3.3.1 Attributes

InstrumentDescription/Capabilities contains no attributes.

4.3.3.2 Child elements

InstruthentDescription/Capabilities inherits the child elements of ic:Capabilities contained in Anng
IEEE $td 1671.

4.3.4

Base type: te:Paths
Properties: isRef 0, content complex

The In
the ins

4.3.4.

InstruthentDescription/Paths contains no attributes.

4.3.4)2 Child elements

InstrumentDescription/Paths inherits.the child elements of fe:Paths contained in Annex B of IEI

1671.

4.3.5

Properties: isRef Qs eontent complex

When
power

InstrumentDescription/Paths

ktrumentDescription/Paths child element shall identify the characteristics of the signal paths t
rument and interface hardware.

1 Attributes

InstrumentDescription/PowerOnDefaults

presents-the InstrumentDescription/PowerOnDefaults child element shall document the instru
on.default state.

x B of

hrough

FE Std

ment’s

4.3.5.1 Attributes

InstrumentDescription/PowerOnDefaults contains no attributes.
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4.3.5.

2 Child elements

InstrumentDescription/PowerOnDefaults contains the following child element:

Name Type Description Use
Default c:NamedValue See 4.3.6 Required
4.3.6 InstrumentDescription/PowerOnDefaults/Default

Base type: c:NamedValue

Properties: isRef 0, content complex

When present, the InstrumentDescription/PowerOnDefaults/Default child element shall document ¢
the pafameters of the power-on default state. Each default state shall include a keyword and-a valug

interpr

4.3.6.

Instrui
Annex

4.3.6.

Instrui]
Annex

4.3.7

Base t
Proper

When
within

4.3.7.

Instrui

pted as a pair).
1 Attributes

nentDescription/PowerOnDefaults/Default inherits the attributes. from c:NamedValue conta
B of IEEE Std 1671.

2 Child elements

B of IEEE Std 1671.

InstrumentDescription/Resources
hpe: hc:Resources
fies: isRef 0, content complex

the instrument that provide source, sensor, or load capabilities.

1 Attributes

heritDescription/Resources contains no attributes.

4.3.7.

2 Child elements

ach of
(to be

ned in

hentDescription/PowerOnDefaults/Default inherits/the child elements of c:NamedValue contalned in

present, the InstrumrepiDescription/Resources child element shall document the physical ¢ntities

InstrumentDescription/Resources inherits the child elements of Ac:Resources contained in Annex B of
IEEE Std 1671.
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4.3.8 InstrumentDescription/Specifications

Base type: hc:Specifications
Properties: isRef 0, content complex

When present, the InstrumentDescription/Specifications child element shall document the specifications of
an instrument.

4.3.8.1 Attributes

Instrui Eentoescriplion/spectjicdiions COMMAINS 110 atributes.

4.3.8.2 Child elements
InstrumentDescription/Specifications inherits the child elements of Ac:Specifications ¢ontained in Annex B
of IEEE Std 1671.

4.3.9 InstrumentDescription/Switching

Base type: hc:Switching
Properties: isRef 0, content complex

When (present, the InstrumentDescription/Switching child)element shall document a signal swjtching
instrurpent or a source, sensor, or load instrument that ¢entains switching. These include: general pyirpose,
matrix| multiplexing, coaxial, microwave, optical, and cross point switching.

4.3.911 Attributes

InstrumentDescription/Switching contains no attributes.

4.3.9)2 Child elements

InstrumentDescription/Switching inherits the child elements of Ac:Switching contained in Annex B off IEEE
Std 16]1.

4.4 Copmplex types

4.4.1 Bus

Properties: abstract true
Used by child element: InstrumentDescription/Buses/Bus
Used by complex types: EIA-232, Ethernet, IEEE-1394, IEEE-488, PCI, USB, VME, VXI

When present, the Bus complex type shall identify the bus used to communicate with the instrument.
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4.4.1.1 Attributes

Bus contains the following attribute:

-14 -

Name

Type

Description

Use

defaultAddress

c:NonBlankString

A string that permits the instrument’s default address to be
indicated. Example: “255” (for VXI dynamic addressing)

Optional

4.4.1.2 Child elements

Bus coptains no child elements.

4.4.2 [EIA-232

Base type: Extension of Bus
Properties: base Bus

When present, the EI4-232 complex type shall identify that there is an ETA*232 (formerly known ps RS-
232) iffterface to the instrument. See ANSI TIA/EIA-232-F:1997 [B1].

4.4.21 Attributes

EIA4-232 inherits the attributes from Bus (see 4.4.1).

4.4.2)2 Child elements

EIA4-232 contains no child elements.

4.4.3 [Ethernet

Base type: Extension of Bys
Properties: base Bus
Used Ry complex typeinLX7

When present, the Ethernet complex type shall identify that there is an Ethernet interface to the instrument.
See IEEE Std“802.3™-2005 [BS].

4.4.3.1 Attributes

Ethernet contains the following attribute, in addition to those inherited from Bus (see 4.4.1).

Name

Type

Description

Use

supportsDHCP

xs:boolean

A Boolean “yes” or “no” indication as to whether the
instrument’s Ethernet interface supports the Dynamic
Host Configuration Protocol (DHCPv4 Specification
RFC 4361 [B3])

Required
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4.4.3.2 Child elements

Ethernet contains no child elements.

4.4.4 IEEE-1394

Base type: Extension of Bus
Properties: base Bus

When present, the IEEE-1394 complex type shall identify that there is an IEEE 1394 interface to the
instrurient. SST IEEE St 1394 1T™=2004{BT2T:

4.4.411 Attributes

IEFEE-J394 inherits the attributes from Bus (see 4.4.1).

4.4.4)2 Child elements

IEEE-JY 394 contains no child elements.

4.4.5(|EEE-488

Base type: Extension of Bus
Properties: base Bus

When |present, the /EEE-488 complex type $hall identify that there is an IEEE 488 interface[to the
instrumpent. See ISO 60488-2:2004 [B15] (replaces IEEE Std 488.2™).

4.4.5/1 Attributes

IEEE-488 inherits the attributes from Bus (see 4.4.1).

4.4.52 Child elements

IEEE-488 contains no child elements.

4.4.6 LXI

Base type: Extension of Ethernet
Properties: base Ethernet

When present, the LXI complex type shall identify that there is an LXI conformant Ethernet interface to the
instrument. See LXI Standard [B16].
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LXI contains the following attributes, in addition to those inherited from Ethernet (see 4.4.3).

Name Type Description Use
class c:NonBlankString The LXI class. The allowable classes are: A, B, or C. Required
LXIVersion c:NonBlankString A string that permits the LXI version to be indicated. Required

Example: “1.2.01”
4.4.6.2 Child elements

LXI co

4.4.7

Base t)
Proper
Used H

When
instrun
more t

htains no child elements.

PCI

pe: Extension of Bus
fies: base Bus
y complex types: PCle, PXI

present, the PCI complex type shall identify that there is aPCI conformant interface
nent. See Conventional PCI 3.0 [B2]. Should there be morg thah one manufacturer, there s
han on instance document (one per manufacturer).

to the
hall be

4.4.711 Attributes
PCI cqntains the following attribute, in addition to.thoSe inherited from Bus (see 4.4.1).
Name Type Description Use

devicelD c:HexValue The identification of the particular instrument. This Repuired
identifier (ID) is allocated by the vendor.

vendor]D c:HexValue The identification of the manufacturer of the instrument. Refquired
Valid vendor IDs are allocated by the PCI Special Interest
Group (PCI-SIG) to ensure uniqueness.

4.4.72 Child elements

PCI cq

ntains no‘child elements.

4.4.8

PCle

Base type: Extension of PCI
Properties: base PCI

When present, the PCle complex type shall identify that there is a PCle conformant interface to the
instrument. See PCle Base Specification 1.1 [B19].
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4.4.8.1 Attributes

PCle contains the following attribute, in addition to those inherited from PCI (see 4.4.7).

Name Type Description Use

numberOfLanes xs:int The integer number of lanes the instrument supports. Required
Lanes are point-to-point full duplex serial links. Each
PCle slot carries either 1, 2, 4, 8, 16, or 32 lanes of data
between the motherboard and the card. Lane counts are
written with an x prefix (e.g., x1 for a single-lane card
and x16 for a 16-lane card).

4.4.8)2 Child elements

PCle gontains no child elements.

4.4.9 PXI

Base type: Extension of PCI
Properties: base PCI

Used Hy complex type: PXle

When |present, the PXI complex type shall identify that there/is a PXI conformant interface [to the
instrurhent. See PXI-1 [B20] and PXI-2 [B21].

4.4.911 Attributes

PXI contains the following attributes, in addition’te those inherited from PCI (see 4.4.7).

Name Type Description Use
device(ategory DeviceCategory See 4.5.1 Refquired
memor}ySize xs:int The number of bits of physical memory. Repuired
slots xs:int The number of PXI slots provided or consumed by this Repuired

device. Example: “1”
slotSizg xs:stfing A string specifying which of the two defined sizes this Refuired

PXI component supports. The string shall be one of the
following: 3U or 6U.

slotWefght xs:double For a PXI module, this is a negative floating point Repuired
number representing the weight of the module in
kilogram (kg) (see IEEE Std 260.1-2004™ [B7]) per slot
occupied. Example: “~1.5”

For a PXI mainframe, this is a positive floating point

1o S 1l roht of +h 13-
ROt T OPTOSCHT R ST C- W oIg Ot Cairamcitt

kilogram (kg) (see IEEE Std 260.1-2004™) per slot
provided. Example: “15.5” (see NOTE)

NOTE—I kg =2.20462 Ib
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4.4.9.2 Child elements

PXI contains the following child elements:

Name Type Description Use
DynamicCurrent PXIBackplaneVoltages See 4.4.10 Required
PeakCurrent PXIBackplaneVoltages See 4.4.11 Required
SupportedClockSources | SupportedClockSources See 4.4.12 Required

4.4.10 PXI/DynamicCurrent

Base type: PXIBackplaneVoltages
Properties: isRef 0, content complex

When ppresent, the PXI/DynamicCurrent child element shall document the dynamic current'(expresed in
amper¢s) consumed or generated on each of the discrete PXI backplane voltages.

4.4.10.1 Attributes

PXI/DynamicCurrent inherits the attributes from PXIBackplaneVoltages.(se€ 4.4.13).

4.4.10.2 Child elements

PXI/DynamicCurrent contains no child elements.

4.4.11 PXI/PeakCurrent

Base type: PXIBackplaneVoltages
Properties: isRef 0, content complex

When present, the PXI/PeakCurrentchild element shall document the peak current (expressed in anmiperes)
consurhed or generated on each of-the discrete PXI backplane voltages.

4.4.11.1 Attributes

PXI/P¢akCurrent inherits the attributes from PXIBackplaneVoltages (see 4.4.13).

4.4.11.2 Child elements

PXI/PeakCurrent contains no child elements.

4.4.12 PXI/SupportedClockSources

Base type: SupportedClockSources
Properties: isRef 0, content complex

When present, the PXI/SupportedClockSources child element shall document the clock sources the
instrument supports.
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4.4.12.1 Attributes

PXI/SupportedClockSources inherits the attributes from SupportedClockSources (see 4.4.15).

4.4.12.2 Child elements

PXI/SupportedClockSources contains no child elements.

4.4.13 PXIBackplaneVoltages

Used Yy child elements: PXI/DynamicCurrent, PXI/PeakCurrent

When present, the PXIBackplaneVoltages complex type shall store the amount of current.'(expregsed in
ampergs) consumed by or provided by the device.

4.4.13.1 Attributes

PXIBagkplaneVoltages contains the following attributes:

Name Type Description Use

minus_[12 xs:double The amount of €urrént on the —12 line. A positive | Required
value means the device provides current. A
negative valué means the device consumes
current.(Example: “—0.5”

plus 3.B xs:double Theamount of current on the +3.3 line. A Required
positive value means the device provides current.
A negative value means the device consumes
current. Example: “-0.5”

plus 5 xs:double The amount of current on the +5 line. A positive Reqtired
value means the device provides current. A
negative value means the device consumes
current. Example: “—0.5”

plus_ 12 xs:double The amount of current on the +12 line. A positive | Requiired
value means the device provides current. A
negative value means the device consumes
current. Example: “-0.5”

4.4.13.2 Child-elements

PXIBafkplaneVoltages contains no child elements.

4.4.14 PXle

Base type: Extension of PX/
Properties: base PXI

When present, the PXle complex type shall identify that there is a PXI Express conformant interface to the
instrument. See PXI-5 [B22] and PXI-6 [B23].
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4.4.14.1 Attributes

PXle contains the following attribute, in addition to those inherited from PX7 (see 4.4.9).

Name Type Description Use

numberOfLanes xs:int The integer number of lanes the instrument supports. Required
Lanes are point-to-point full duplex serial links. Each
PCle slot carries either 1, 2, 4, 8, 16, or 32 lanes of data
between the motherboard and the card. Lane counts are
written with an x prefix (e.g., x1 for a single-lane card
and x16 for a 16-lane card).

4.4.14.2 Child elements

PXle inherits the child elements of PX7 (see 4.4.9).

4.4.1% SupportedClockSources

Used Yy complex types: PXI/SupportedClockSources, VXI/SupportedClockSources
When present, the SupportedClockSources complex type shall identify which clock sources the device will
accept] Each type (backplane, external, and internal) shall be indicated as either a “yes” or “no,” alfowing
every fombination from “none” to “all” to be represented. Example: An instrument that may dnly be
clockefl from an external source would have the backplane and internal attributes set to “0” (no) gnd the
externgl attribute set to “1” (yes).

4.4.15.1 Attributes

SupportedClockSources contains the following attributes:

Name Type Description Use
backpldne xs:boolean Whether or not the device will accept a backplane clock. Refquired
Example: “1” = “yes”
external xs:bgolean Whether or not the device will accept an external clock. Repuired
Example: “0” = “no”
interna xs:boolean Whether or not the device will accept an internal clock. Repuired
Example: “1” = “yes”

4.4.15.2°Child elements

SupportedClockSources contains no child elements.

4.4.16 USB

Base type: Extension of Bus
Properties: base Bus

When present, the USB complex type shall identify that there is a USB conformant interface to the
instrument. See Universal Serial Bus [B24].
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4.4.16.1 Attributes
USB inherits the attributes from Bus (see 4.4.1).
4.4.16.2 Child elements
USB contains the following child element:
Name Type Description Use
Version he:Versionldentifier See 4.4.17 Optional

4.4.17 USB/Version

Base type: hc:Versionldentifier
Properties: isRef 0, content complex

When present, the USB/Version child element shall identify the version of USB supported.

4.4.17.1 Attributes

USB/Version inherits the attributes from the hc:Versionldentifier/ complex type contained in IEEE Std
1671, Annex B.

4.4.17.2 Child elements

USB/Viersion contains no child elements.

4.4.18 VME

Base type: Extension of Bus
Properties: base Bus

When present, the VME complex type shall identify that there is an IEEE Std 1014™ (VME) confprmant

interfage (either 32-bit or 64-bit VME) to the instrument. See IEEE Std 1014-1987 [B9].

4.4.18.1 Attribates

VME inherits'the attributes from Bus (see 4.4.1).

4.41

.2 Child elements

VME contains no child elements.

4.4.19 VXI

Base type: Extension of Bus
Properties: base Bus

When present, the VX7 complex type shall identify that there is an IEEE Std 1155™ conformant interface to

the instrument. See IEEE Std 1155-1992 [B11].
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VXI contains the following attributes, in addition to those inherited from Bus (see 4.4.1).

Name Type

Description

Use

addressSpace Xs:string

Permits the instrument’s VXI address space to be
identified, as an integer value that is one of the
following:

0=A16/A24

1 =A16/A32

2 =Al16 only

Required

deviceCategory inst:DeviceCategory

Permits the VXTI instrument category to be

identified. See 4.5.1

ired

device(lass xs:string

Permits the VXI instrument class to be identified,
as an value that is one of the following:

Message = Message based

Register = Register based

Req

ired

dynamikallyConfigured xs:boolean

For a deviceCategory = “InstrumentMedule,” this
shall be set to “true” (1) if the VX instrument
module is dynamically configurable, or to “false”
(0) otherwise.

For a deviceCategory = “Slot0Device,” this shall
be set to “true” (1) if the(slot0 device has a
resource manager that’supports dynamic
configuration, orfe_*false” (0) otherwise.

Reqpired

interrupjtLines xs:int

This is an integet, number representing the
number of lines produced by a mainframe (a
positive number) or the number of VXI interrupt
lines.thefinstrument utilizes (a negative number).
Example: “—1”

Reqpired

manufacturerID c:HexValue

AN2-bit integer value, representing the HW
vendor. The value is as defined by in VXI-1
[B25]. Example: “OxEDF”

Reqpired

model(fode c:HexValue

A unique 12 (or 16) bit integer value assigned by
the manufacturer to represent the VXI
component. Example: “0x900”

Req

ired

requirefiMemory c:HexValue

A 4-bit encoded number defined in VXI-1,
C.2.1.1.2 [B25]. Example: “0x8”

Req

ired

slots XSiInt

The number of VXI slots provided or consumed
by this device. Example: “1”

Reqy

hired

slotSizg xs:string

A string specifying which of the four defined
sizes this VXI component supports. The string
shall be one of the following: A, B, C, or D. The
four sizes are as defined in VXI-1 [B25].
Example: “C”

Req

ired

slotWeight xs:double

For a VXI module, this is a negative floating
point number representing the weight of the

Reqy

module in kilogram (kg) per IEEE Std 260.1™-
2004 [B7] per slot occupied. Example: “~1.5”
For a VXI mainframe, this is a positive floating
point number representing the weight of the
mainframe in kilogram (kg) per IEEE Std 260.1-
2004 per slot provided. Example: “15.5”

(see NOTE)

hired

NOTE—I kg =2.20462 Ib
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4.4.19.2 Child elements
VXI contains the following child elements:

Name Type Description Use
DynamicCurrent VXIBackplaneVoltages See 4.4.20 Required
ECLTrigger VXITriggerLines See 4.4.21 Required
Keying See 4.4.22 Required
ModuleCooling See 4.4.23 Required
PeakCurrent VXIBackplaneVoltages See 4.4.24 Required
SupportedClockSources SupportedClockSources See 4.4.25 Required
TTLTI- gnv L VITv{ggan 1128 See /1./1 .’)K Reaquired

4.4.20 VXI/DynamicCurrent

Base type: VXIBackplaneVoltages
Properties: isRef 0, content complex

When |present, the VXI/DynamicCurrent child element shall identify the dynamic electrical furrent
requirgments of the VXI instrument for each of the discrete eight VXI backplane voltages. The current shall
be expfessed in amperes.

4.4.20.1 Attributes

VXI/DynamicCurrent inherits the attributes from VXIBackplaneVoltages (see 4.4.27).

4.4.20.2 Child elements

VXI/DynamicCurrent contains no child elements.

4.4.21 VXI/ECLTrigger

Base type: VXITriggerLines
Properties: isRef 0, contént,Complex

When present, theZXI/ECLTrigger child element shall identify the number of concurrent ECL trigggr lines
(ECLT|RIGO-1) (either being outputted by, or sensed by, the VXI instrument. The number of conpurrent
trigger|lines-shall be expressed as an integer number.

4.4.21.1 Attributes

VXI/ECLTrigger inherits the attributes from VXITriggerLines (see 4.4.28).

4.4.21.2 Child elements

VXI/ECLTrigger contains no child elements.
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4.4.22 VXI/Keying

Properties: isRef 0, content complex

When present, the VX7/Keying child element shall identify the VXI local bus lockout key details utilized by
the instrument. Keying class 1 through 6 shall be as defined by VXI-1, B.7.2.6 [B25]. Keying class 7 shall
be defined as “no local bus,” keying class 8 shall be defined as “sensor +16 V,” and keying class 9 shall be
defined as “sensor £42 V.”

4.4.22.1 Attributes

VXI/K¢ying contains the following attributes:

Name Type Description Use

bottom].eft xs:int An integer representing the keying class (1 Reqyired
through 6) defined by VXI-1, Figure B-28,[B25].
Classes 7, 8, and 9 are defined as follows:

Class 7 = No local bus

Class 8 = Sensor £16 V

Class 9 = Sensor +42 V

Bottom key supports D size modules.

Bottom key on C size modules shall be specified
as 7.

bottomRight xs:int An integer representing the keying class (1 Reqyired
through 6) defined by the VXI-1, Figure B.28
[B25].

Classes /7, 8; and 9 are defined as follows:
Class?+="No local bus

Class'€ = Sensor £16 V

Class 9 = Sensor +42 V

Bottom key supports D size modules.

Bottom key on C size modules shall be specified
as 7.

topLeft xs:int An integer representing the keying class (1 Reqired
through 6) defined by VXI-1, Figure B.28 [B25].
Classes 7, 8, and 9 are defined as follows:

Class 7 = No local bus

Class 8 = Sensor +16 V

Class 9 = Sensor +42 V

Top key supports C size modules only.

—

topRigl xs:int An integer representing the keying class (1 Reqired
through 6) defined by VXI-1, Figure B.28 [B25].
Classes 7, 8, and 9 are defined as follows:

Class 7 = No local bus

Class 8 = Sensor +16 V

Class 9 =Sensor+42 V

Top key supports C size modules only.

4.4.22.2 Child elements

VXI/Keying contains no child elements.
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4.4.23 VXI/ModuleCooling

Properties: isRef 0, content complex

When present, the VXI/ModuleCooling child element shall identify the VXI instruments air-flow and back-
pressure cooling characteristics.

4.4.23.1 Attributes

VXI/ModuleCooling contains the following attributes:

Name Type Description Use

airflow xs:double Module cooling as air flow expressed in liter per™) {“Requiired
second (L/s) (see IEEE Std 260.1-2004 [B7])¢
This value shall always be negative (as there ar¢
only “consumers,” no “producers”). Example:
“5.0”

backPrgssure xs:double Module cooling as back pressure expressed in Required
pascal (Pa) (see IEEE Std 260.1-2004 [B7]). This
value shall always be negative’(as there are only
“consumers,” no “producers™). Example: “-5.0”
(see NOTE)

NOTE+-1 mm of water is equal to 9.655 Pa.

4.4.23.2 Child elements

VXI/MpduleCooling contains no child elements.

4.4.24 VXI/PeakCurrent

Base type: VXIBackplaneVoltages
Properties: isRef 0, content complex

When present, the VXI/PeakCuyrent child element shall identify the peak electrical current requirements of
the VXI instrument for each)of the eight discrete VXI backplane voltages. The electrical current shall be
expresped in amperes.

4.4.24.1 Attributes

VXI/PgakCurrent inherits the attributes from VXIBackplaneVoltages (see 4.4.27).

4.4.24.2 Child elements

VXI/PeakCurrent contains no child elements.
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4.4.25 VXI/SupportedClockSources

Base type: SupportedClockSources
Properties: isRef 0, content complex

When present, the VXI/SupportedClockSources child element shall document the clock sources the
instrument supports.

4.4.25.1 Attributes

VX1/SypporredCiockSonrces MNTIts e antibutes from SupportedClockSources (see 44157

4.4.25.2 Child elements

VXI/SypportedClockSources contains no child elements.

4.4.26 VXI/TTLTrigger

Base type: VXITriggerLines
Properties: isRef 0, content complex

When present, the VXI/TTLTrigger child element shall identify the number of concurrent TTL trigg¢r lines
(TTLT|RIGO-7) either being outputted by, or sensed by,ithe VXI instrument. The number of confurrent
trigger{lines shall be expressed as an integer number.

4.4.26.1 Attributes

VXI/TTLTrigger inherits the attributes from-VXITriggerLines (see 4.4.28).

4.4.26.2 Child elements

VXI/TTLTrigger containsnoe-child elements.

4.4.27 VXIBackplaneVoltages

Used Qy child’elements: VXI/DynamicCurrent, VXI/PeakCurrent

When present, the VXIBackplaneVoltages complex type shall store the amount of electrical current sunk by
the VXI instrument on each of the eight discrete VXI backplane voltages. The electrical current shall be
expressed in amperes.
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4.4.27.1 Attributes

VXIBackplaneVoltages contains the following attributes:

Name Type Description Use

minus_2 xs:double The amount of current on the -2 V line. A Required
positive value means the device provides current.
A negative value means the device consumes
current. Example: “-0.5”

minus_5.2 xs:double The amount of current on the —5.2 V line. A Required
positive value means the device provides current.
A negative value means the device consumes
current. Example: “-0.5”

minus_[12 xs:double The amount of current on the —12 V line. A Reqpired
positive value means the device provides current:
A negative value means the device consumes
current. Example: “-0.5”

minus_P4 xs:double The amount of current on the —24 V line”'A Reqired
positive value means the device providés current.
A negative value means the device gonsumes
current. Example: “—0.5”

plus 5 xs:double The amount of current on th€ #5V line. A Reqyired
positive value means the device provides current.
A negative value means he device consumes
current. Example: “40’5”

plus_5 |standby xs:double The amount of curtent on the +5 V standby line. Reqired
A positive value‘means the device provides
current. A negative value means the device
consumes cufrent. Example: “—0.5”

plus 12 xs:double The amgunt of current on the +12 V line. A Reqyired
positive value means the device provides current.
A-pegative value means the device consumes
current. Example: “-0.5”

plus_24 xs:double The amount of current on the +24 V line. A Reqgired
positive value means the device provides current.
A negative value means the device consumes
current. Example: “—0.5”

4.4.27.2 Child elements

VXIBagkplaneVoltages eontains no child elements.

4.4.28 VXITriggerLines

Doy I nix nb 2= =1

Used bychitdetements— X/ ECEFrigger, VX1 TTLTrigger

When present, the VXITriggerLines complex type shall identify the number of concurrent trigger lines
either being outputted by, or sensed by, the VXI instrument. The number of concurrent trigger lines shall be
expressed as an integer number.
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4.4.28.1 Attributes

VXITriggerLines contains the following attributes:

Name Type Description Use

sense xs:int The number of VXI triggers that may Optional
concurrently receive inputs. Allowable values are
0 or greater.

source xs:int The number of VXI triggers that may Optional
concurrently generate outputs. Allowable values
are 0 or greater.

4.4.2]3.2 Child elements

VXITriggerLines contains no child elements.

4.5 S|mple types

4.5.1 [DeviceCategory

Type: testriction of xs:string
Used Hy child elements: VXI/@deviceCategory, PXI/@deviceCategory

Permits the instrument category to be identified, as ‘one of the following: “InstrumentMg¢dule,”
“SlotOPevice,” or “Mainframe.”

5. InstrumentDescription instance schema

Should the reader not have a genéral”understanding of XML schemas or XML terminology, an XML
Schempr Tutorial [B26] is available-en the World Wide Web. This tutorial will help with the understanding
of the gontents of both this clause ‘and the ATML common schemas (Annex B of IEEE Std 1671), of which
this clquse makes reference:

In addftion to the conventions specified in 1.5.1, “c:” identifies that the type or attribute group is coptained
in B.1|of IEEE Std1671, “hc:” identifies that the type or attribute group is contained in B.2 of IEEE Std
1671, gnd “te:” identifies that the type or attribute group is contained in B.3 of IEEE Std 1671.

5.1 Elements

5.1.1 Instrumentinstance root (or document)

Exactly one element exists, called the root or document element, of which no part appears in the content of
any other element. This root element serves as the parent for all other elements of the Instrumentinstance
schema.
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The Instrumentlnstance schemas root element is defined as follows:

IEC 61671-2:2016
IEEE Std 1671.2-2012

Name Set to
Attribute form default Unqualified (see NOTE)
Element form default Qualified (see NOTE)
Encoding UTF-8
Included schema None

Imported schema

urn:IEEE-1671:2010:Common
urn:IEEE-1671:2010:HardwareCommon
urn:IEEE-1671:2010:TestEquipment

Target namespace

urn:IEEE-1671.2:2012:InstrumentInstance

Version

2.00

XML [schema namespace reierence

NOTE}—Qualified and unqualified are described in A.3.7 of IEEE Std 1671.

* The rfamespace reference URL is: http:/www.w3.0rg/2001/XMLSchema.

5.1.2Instrumentinstance

Base type: Extension of instr: Instrumentlnstance

Properties: content complex

The Inftrumentinstance element shall identify a specific instrument,

5.1.2]1 Attributes

InstrutentInstance inherits the attributes from Instrumentinstance complex type (See 5.2.1).

5.1.2)2 Child elements

InstrutentInstance inherits the child.elements from Instrumentinstance complex type (See 5.2.1).

5.2 Complex types

5.2.1 Instrumentinstance

Base type: Extension of c: Hardwarelnstance

Propertiesi.Content complex

The Instrumentinstance element shall identify a specific instrument.
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5.2.1.1 Attributes

InstrumentInstance contains the following attributes in addition to both the securityClassification and uuid
attributes from the DocumentRootAttributes attribute group defined in Annex B of IEEE Std 1671.

Name Type Description Use
name c:NonBlankString A string that permits the name of the instance Optional
document to be indicated.
version c:NonBlankString A string that permits the version of the instance Optional
document to be indicated.
5.2.1]2 Child elements
Instrumentinstance contains the following child element, in addition to those inheritéd frqm the
c:Hardwarelnstance complex type contained in Annex B of IEEE Std 1671.
Name Type Description Use
Paths te.Paths See 5.2.4 Optional
Capabilities he:Capabilities See 5.2.2 Optional
Extensipn c:Extension See 5.2.3 Optional
5.2.2[Instrumentinstance/Capabilities
Base type: hc:Capabilities
Properties: isRef 0 content complex
The Inftrumentinstance/Capabilities child elementshall identify the capabilities of a specific instrunjent.
5.2.2/1 Attributes
InstruthentInstance/Capabilities contains no attributes.
5.2.2;2 Child elements
Instrumentinstancé/Capabilities inherits the child elements of the hc:Capabilities complex type comtained
in Annex B of IEEE Std 1671.
5.2.3 Instrumentinstance/Extension

Base type: c:Extension
Properties: isRef 0, content complex

The Instrumentlnstance/Extension child element shall provide a specific extension point for use cases that
require elements not provided in the basic structure.
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5.2.4 Instrumentinstance/Paths

Base type: te:Paths
Properties: isRef 0, content complex

The Instrumentlnstance/Paths child element shall identify the characteristics of the signal paths through the
specific instrument and interface hardware.

5.2.4.1 Attributes

InstruiTentinstance; Parhs CONMAINS No At ibules.

5.2.4)2 Child elements

InstrummentlInstance/Paths inherits the child elements of te: Paths contained in Annex-B\of IEEE Std 1671.

5.3 Simple types

None.

6. ATML InstrumentDescription XML schema names and locations

The IEEE provides a download Web site for material published in association with published IEEE
Standapds, presented in machine-friendly format.;This material is digital rights management restricfed use
materigl. The ATML family of standards utilizes this download Web site to allow easy accessibility to all
of the ATML family XML schemas (and_imsome cases, example XML instance documents). As d¢picted
by Figure 2, the IEEE download Web.gsite”(http://standards.ieee.org/downloads/) contains several folders,
each fplder labeled by an associated JEEE standards number (e.g., IEEE 1671 series standards ard in the
1671 fplder). Each folder under this)“base” IEEE standard number contains the material (XML schemas,
etc.) fqr that ATML family component standard. ATML family component standards are identified By their
IEEE 1671 series “dot” standard number and the year in which that standard was published by the IEEE.

NOTE [—Standards that\are revised will contain a folder for the year in which the standard is “reissued.” Both folders
(for eadh year the standard was published) will be present on the IEEE download Web site.

NOTE p—Folders for a particular standard are not available until the standard is published by the IEEE, and prpoviding
the starjdard has associated material that is to be made available via the download Web site.

Figure 2 depicts a portion of the entire IEEE download Web site, as it pertains to the InstrumentDescription
ATML family standard.

The IEEE SCC20 TII subcommittee Web site (http://grouper.ieee.org/groups/scc20/tii) provides access to
material not yet published as an IEEE Standard. This material is also digital rights management restricted
use material. The ATML family of standards utilize this site to allow easy accessibility to any of the ATML
family XML schemas (and in some cases, example XML instance documents) not yet approved by the
IEEE Standards Board.
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Figure 2—ATML InstrumentDescription related IEEE download Web site structure

The Iy
associg
shall b

strumentDescription ATML family component standard, wheresthe component is defined
ted XML schemas names, and the IEEE download Web site folder name (where the XML sq
e located), is as defined in Table 1.

Table 1—ATML family XML schema‘hame and folder location

, their
hemas

Component

Defined
in Clause

XML's¢chema name

IEEE Download Website
folder (see Figure 2)

InstrumentDescription

4 InstrumentationDescription.xsd

1671.2-2012

InstrumentInstance

5 InsfrumentationInstance.xsd

1671.2-2012

The X

(e.g.,
downl

ML schema identified in Table.2 includes ATML common elements. The ATML common ¢
omponent), where the component is defined, the associated XML schemas name, and thg
ad Web site folder name (where the XML schema shall be located).

Table 2—ATML Common element XML schema name and location

lement
IEEE

Component Location defined in XML schema name | IEEE download Website
IEEE Std 1671-2010 folder (see Figure 2)
Commeh Annex B.1 Common.xsd 1671-2010
Hardware common Annex B.2 HardwareCommon.xsd 1671-2010
Test equipment Annex B.3 TestEquipment.xsd 1671-2010
Capabilitics Annex C.1 Capabilities.xsd T671-2010
Wire lists Annex C.2 WireLists.xsd 1671-2010

Published by IEC under license from IEEE. @ 2012 IEEE. All rights reserved.



https://iecnorm.com/api/?name=ee4c22078e7e7dd6d91923e60a228eb8

	CONTENTS
	FOREWORD
	INTRODUCTION
	1. Overview
	1.1 General
	1.2  Application of this document’s annexes
	1.3 Scope
	1.4 Application
	1.5 Conventions used within this document

	2. Normative references
	3. Definitions, abbreviations, and acronyms
	3.1 Definitions
	3.2 Abbreviations and acronyms

	4. InstrumentDescription schema
	4.1 General
	4.2 Elements
	4.3 Child elements
	4.4 Complex types
	4.5 Simple types

	5. InstrumentDescription instance schema
	5.1 Elements
	5.2 Complex types
	5.3 Simple types

	6. ATML InstrumentDescription XML schema names and locations
	7. ATML XML schema extensibility
	8. Conformance
	Annex A (informative) IEEE download Web site material associated with this document
	Annex B (informative) 
Users information and examples
	B.1 Usage within an automatic test station
	B.2 Instruments with calibration, capabilities, or triggering
	B.3 Instrument options 
	B.4 Capabilities
	B.5 Pins, ports, and connectors
	B.6 Specifications represented by graphs
	B.7 Parallel measurements (traces)

	Annex C (informative) Glossary
	Annex D (informative) 
Bibliography
	Annex E (informative) IEEE List of Participants



