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INTERNATIONAL ELECTROTECHNICAL COMMISSION

STANDARD FOR SIGNAL AND TEST DEFINITION

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). The object of IEC is to
promote mternatlonal co- operatlon on aII questions concermng standardlzatlon in the electrical and
electrpn Standards,
Techrfical Spemﬂcatlons Techmcal Reports Publicly Avallable SpeC|f|cat|ons (PAS hereafter

referrd to as “IEC Publlcatlon( ) ) Their preparatlon is entrusted to technlcal commi ;8 National
Com W g¢rnational,
goverhmental and non-governmental organizations liaising with the IEC alsg p Eparation
IEC dollaborates closely with the International Organization for Standardi2ation nce with

2) The a a sible, an
interngti ini jectg’ si i commilittee has

repregentation from all interested IEC National Committees
3) IEC Hublications have the form of recommendations for in e accepted by IEC National
Comnpittees in that sense. While all reasonable efforts are e technical contgnt of IEC

Publigations is accurate, sik ¥ ich they are used ¢r for any

4) In order to promote international uniformb \ i blications
transparently to the maximum extent possikle i e ki a ggional publications. Any divergence
betwe icati 2 i qQnal or regional publication shall e clearly
indicdgted in the latter.

5) IEC grovides no marking prg indjcate dnd cannot be rendered responsible for any
equipment declared to be in ) i

6) Attenfion is drawn to the¢ ibili somea\Ookthe elements of this IEC Publication may be the subject of
paten} rights. IEC shall pot i ifying any or all such patent rights.

Internajional Sta@ i as been processed through Technical Committee

93: Desiign automat;

The text of th<i8\sta\d d(¥§ based on the following documents:

\@ﬁf SN FDIS Report on voting

\{10412004) 93/251/FDIS 93/262/RVD

Full infgrmation the>voting for the approval of this standard can be found in the rgport on
voting i|||dicated in theé above table.

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

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
* amended.
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IEC/IEEE Dual Logo International Standards

This Dual Logo International Standard is the result of an agreement between the IEC and the Institute of
Electrical and Electronics Engineers, Inc. (IEEE). The original IEEE Standard was submitted to the IEC for
consideration under the agreement, and the resulting IEC/IEEE Dual Logo International Standard has been
published in accordance with the ISO/IEC Directives.

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards
through a consensus development process, approved by the American National Standards Institute, which
brings together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers
are not necessarily members of the Institute and serve without compensation. While the IEEE administers the
process and establishes rules to promote fairness in the consensus development process, the IEEE does not
independently evaluate, test, or verify the accuracy of any of the information contained in its standards.

Use of an IEC/IEEE Dual Logo International Standard is wholly voluntary. The IEC and IEEE disclaim liability for
any personal injury, property or other damage of any nature whatsoever, whether speC|aI indirect,
consequg nce upon
this, or a

The IEC
expressly
for a spq
IEC/IEEE

The existe
produce,
IEC/IEEE Dual Logo Internat|ona| Standard Furthermore, the viewpsint € Rresse at th
approved| and issued is subject to change brought about through develgpments\in the
commentp received from users of the standard.

brein, and
or fitness
ngement.

r ways to
pe of the
e time a sfandard is
state of the art and

Every IEEE Standard is subjected to review at least eye i revisten or reaffirmation, When a
document is more than five years old and has ed, itd sonable to conclude that its| contents,
although Istill of some value, do not wholly rg t t : sers are cautioned t@ check to
determing that they have the latest edition of aqy |

In publishing and making this document availa E are not suggesting or |rendering
professiohal or other services for, or on behalf of, any person or extity. Neither the IEC nor IEEE is ufidertaking
to perforgn any duty owed by any other person of enti er. Any person utilizing this, and fany other

IEC/IEEE| Dual Logo Internationa & tandards™ document, should rely upon the aglvice of a
competer]t professional in detefmining z e care in any given circumstances.

Interpretdtions — Occasiona i ise\regarding the meaning of portions of standards as they relate
to specific applications. Whenthe\ne i ions is brought to the attention of IEEE, the Ingtitute will
initiate ag¢tion to preparxe ap iate ) Slne IEEE Standards represent a consensus of ¢oncerned
interests,| it is impo c 2 interpretation has also received the concurrence of a Qalance of
interests.| For this reasgn, Nk o s of its societies and Standards Coordinating Comnittees are
not able {o provide an j inteppretation requests except in those cases where the matter has

previousl

Commen ogo International Standards are welcome from any interedted party,
regardlesjs of my i ihi ith the IEC or IEEE. Suggestions for changes in documents shpuld be in
the form pf a.progosed cha axt/ together with approprlate supporting comments. Comments on [standards

Board, 445 Hoes Lane, P.O. Box 1331, Plscataway, NJ 08855-1331, UBA and/or

Authorizati )
Institute pf ‘Electrical and Electronics Engineers
Clearance
Customer Service, 222 Rosewood Drive, Danvers MA 01923 USA +1 978 750 8400 Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copyright
Clearance Center.

portions of any individual standard for internal or personal use is granted by the
Inc prowded that the approprlate fee is paid to |Copyright

NOTE - Attention is called to the possibility that implementation of this standard may require use of subject
matter covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. The IEEE shall not be responsible for
identifying patents for which a license may be required by an IEEE standard or for conducting inquiries into the
legal validity or scope of those patents that are brought to its attention.
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IEEE Introduction

This standard is the culmination of a radical review of the Abbreviated Test Language for All Systems
(ATLAS) and the requirement to create truly portable test requirements. During the review process, it was
determined that it would be impractical to revise the existing ATLAS standard to include the required
improvements. The decision was made to formulate a new standard to resolve these issues.

The key feature of the signal and test definition (STD) in this standard is the ability to unambiguously define
test sigrfals. Tt includes a rigorous mathematical and definitive foundation for all ofAts signal components.
Any sighal defined using this standard will be the same whatever equipment is to create(it, “Ifhe stan-
dard supports the implementation of new technologies by providing users with i be their
own sighals by combining existing signals. Thus, any desired signal may be gescxi no limit
on the ektensibility of signals supported by this standard.

Signals flefined using STD can be used in a programming environnteqt of'the use that that
environment fulfills the minimum requirements stated in this 8 ard. Thi iversah P user to
take full advantage of modern program structures and devefopm e i i cal pro-

grammifig environments.

This stahdard was developed by the Test Description itte a com-
panion guide to explain how to implement st & ice with
STD.

Notice to users

Errata

Errata, |i
standards.i
errata pgrj

other standards can be accessed at the following URL} http://
es/errata/index.html. Users are encouraged to check this WRL for

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 shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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STANDARD FOR SIGNAL
AND TEST DEFINITION

1. Overview

This sta| W radical

hdard, also known as the signal and test definition (STP),standard,

review and the
requirerhent to create truly portable test requi AN i e freely
betweer e R be used
directly costs.
STD pr Pnviron-
ment, in|  object-
oriented systems
(ATSs).

Portabil

STD de
to test r¢
which t

relevant
through
tual test

Finally, S 1 in that
the user|cafidescribe signal operations using very similar test-signal-related keywords. These keywdrds now

al_dclin Qn (fthermao pe parame Q ne ona nemse cs also nave g gQrQ Sf()rmal

behavioral description.

1.1 Scope

This standard provides the means to define and describe signals used in testing. It also provides a set of com-
mon basic signals, mathematically underpinned so that signals can be combined to form complex signals
usable across all test platforms. The provision of language elements supports test signal descriptions for
interoperability.

!The numbers in brackets correspond to the numbers of the bibliography in Annex L.
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This standard is divided into seven clauses:
— Clause 1 provides an introduction to this standard.
— Clause 2 provides definitions of terms and lists abbreviations.
— Clause 3 describes the structure of the STD standard.
— Clause 4 specifies the signal modeling language (SML).
— Clause 5 specifies the STD basic signal components (BSCs).
— Clause 6 defines the test signal frameworks (TSFs).
— Clause 7 describes the test procedure language (TPL) layer.

This standard also contains the following annexes:

a) JAnnex A provides the Signals Modeling Language that is used to construct and 'th
b) JAnnex B provides BSC descriptions.
¢) Annex C provides dynamic signal model description, states, and staté\tra
d) Annex D provides the interface definition language (IDL) descriptio

e) JAnnex E provides a TSF. This framework provides a forma

be built up from BSCs.
f)  Annex F provides the IDL description for the TSF ¢
g) Annex G defines the requirements fora carrie

h) JAnnex H provides the formal TPL description

XML descriptions.

j)  Annex J provides XM
k)
D

1.2 Pu

The pur|
unit und
and bro4

Such a reference will in turn facilitate information transfer, te
mation—accessible through commercially available developme

2. Definitions; abbyreviations, and acronyms

e TSFs.

ir to the
dels can

lels into

ptions.
STD.

cle of a
St reuse,
nt tools.

2.1 Definiti

For the purposes of this document, the following terms and definitions apply. The Authoritative Dictionary

of IEEE Standards Terms [B8] should be referenced for terms not defined in this clause.

2.1.1 Abbreviated Test Language for All Systems (ATLAS): A stylized, abbreviated English language
used in the preparation and documentation of test requirements and test programs, which can be imple-

mented either manually or with automatic or semi-automatic test equipment.
2.1.2 argument: Input values that can be passed to a function.

2.1.3 attribute: A property value that is used to define signal characteristics or behaviour.
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2.1.4 automatic test system (ATS): A system that includes the automatic test equipment (ATE) and all sup-
port equipment, support software, test programs, and interface adapters.

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

2.1.8 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.

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

2.1.10 data bus: A signal line or set of signal lines used by a data communicati
number jof devices and to communicate information.

bnnect a

2.1.11 diynamic signal: A signal whose definition changes over time, by\use of the i e. These
changes|must be initiated with one of the signal method calls or by« sing thed i a signal
model.

2.1.12 flinction: A construct that is a logically separated bl S hes (i.e.,
arguments). Another name for a function is m

ribe the
neutral

2.1.13 ipterface definition language (IDL):
interfac¢s that software objects call and obje
way to define software interfaces.

2.1.14 npethod: Syn: functiomn

2.1.15 model: A mathe
process,|device, or

2.1.16
science.

entation (i.e., simulation) of system relationships for a

laws of
2.1.17 proceduyal: Theparf of an sig iti i tests in

2.1.18 propertyxThe special form of method (or function) that supports the semantics of assignment
(I-value

2.1.19 rese age. In cer-
tain or all contexts, a reserved word cannot be used for any other purpose than as deﬁned for that language

2.1.20 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.

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

2.1.22 SignalFunction: The name of the base class, for all classes that provide signals.
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2.1.23 SubClass: A class that inherits attributes or properties from a base class.

2.1.24 static signal: A signal whose definition does not change over time. All basic signal components

(BSCs) and test signal frameworks (TSFs) are static signals.

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

2.1.26 system: A set of interconnected hardware and/or software entities that achieves a defined objective

by performing specified functions.

2.1.27 system architecture: The structure of and relationship between the entities of a system. A system

architecture mav include the system interface with itg inrnﬁnna] environment

2.1.28 template: A pattern or design that establishes the outline, dimensions
users or[implementers.

2.1.29 tpst: An action or group of actions that are performed on a unjt und
parametr(s) or characteristic(s).

2.1.30 tpst requirement: A definition of the tests and test
under tegt (UUT) to verify conformance with its performange speci

2.1.31 test specification: A definition of the
formande with its performance specificatio
specific|test equipment.

sequent

n a unit

ify con-
€ to any

2.1.32 test procedure: A descrj n a unit
under tdst (UUT) to verify ics, and
without freference to specific tes

2.1.33 test progra hed on a
unit under test (U hosis. A
test program is configuged f

2.1.34 tfansducer: A deyice t ertS a physical magnitude of one form of energy into anothler form,
generallly on aQne-to<one nce or according to a specified mathematical formula.

2.1.35 un ; MAn entity that can be tested and that may range from a single component to a

completp system

2.1.36 vrllue: The quantitative size of a signal attribute.

2.2 Abbreviations and acronyms

ARB auxiliary reference burst
ARINC Aeronautical Radio, Inc.2
ASCII American Standard Code for Information Interchange

2ARINC provides engineering specifications and services to airlines, airframe constructors, and avionics

suppliers.
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ATC air traffic control

ATE automatic test equipment

ATLAS Abbreviated Test Language for All Systems
ATS automatic test system

BSC basic signal component

C/ATLAS Common/Abbreviated Test Language for All Systems
DME distance measuring equipment

IDL interface definition language

IFF identification, friend, or foe

ILS instrument landing system

MRB main reference burst

PCS piecewise continuous signal

PRF pulse repetition frequency

RF radio frequency

rms root mean square

SML signal modeling language

SSR secondary surveillance rada
STANAG 7 3
STD

TACAN

TPL

TSF

UHF

uuT

VHF

VOR HF ownidirectional range

XMD XML signal definition

XML extensible markup language

3. Structure of this standard

3.1 Layers

This standard has a layered format depicted below in Figure 1. Each layer and its function are described in
this clause. Each layer builds on items defined in previous layers. This format does not require that each
layer use only items in its immediate lower level, but does imply that each layer has to be fully defined in
terms of its lower level layers.
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Test Procedure Language

J L

Test Signal Framework

J L

Basic Signal Components

J L AN

Signal Modeling Language

The lay¢r model provides additional support feat
the capgbility to describe and control signals and_allows
includinig the choice of programming language. The STD te

tions, W 1y programmingManguage’or object-oriented environment. Thd

al language. This standard provides
ser to choose the operating envijonment,
equirements take the form of signall defini-
link to

ATLAS prved as
test reqy

Through e, which
may be generic
(such as Sinuso-
idal sign htered in
this star] the sig-
nal’s volta nals can

be combi

Extendibilityis\seryed by providing the capability to describe new signals formally by creating th¢m from
the exisfing sighals in either the TSF or BSC layers.

3.1.1 SML layer

The SML layer provides the mathematical definitions that support the description of BSCs. This mathemati-
cal underpinning provides evidence that the signals are defined by BSCs. The SML signal definitions form
the basis for reuse that is essential to the extension of STD capabilities without a corresponding explosion in
nomenclature and complexity.
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3.1.2 BSC layer

The BSC layer provides reusable, formally described, fundamental signal classes. These classes define the
lowest level of signal building blocks available to the STD environment. Each BSC is described by its class
name, class type, properties and default values, IDL description, and SML signal definition.

3.1.3 TSF layer

The TSF layer identifies how libraries of reusable, formally described signal classes are defined. The content
of a TSF library is a collection of domain-specific signal definitions made up from other TSF signals and
BSCs.

The TS}
TSF cla
static signal model definition.

iops. Each
ign, and a

3.1.4 TPL layer

The TPI N e ograms) tp be for-
mally dq 8 stk i pnguage

between
ould be

Test spd
differen
required

4. Sig
The SML layer allows the definig igna 5 in any
number fof domain b 18 cap i be com-

bined aq necessary t o define

signals, the measuremen

The S pendent
variable presents
the fun shed by
giving a formal defuitio b rovided

for simylating thesmodeled signal, plotting against its definition domain, and measuring its varioug proper-
ties. Within the,SML Yayer, the type of a signal is known as the dependant variable, and the reference type is
known gs.the independent variable.

5. Basic signal component (BSC) layer

This clause describes the methodology adopted to define signals with BSCs and the mechanisms by which
they may be combined and synchronized.

5.1 BSC layer base classes

All BSC classes used to define signals are derived from one of the base classes shown in Table 1. This class
approach is useful for categorizing BSCs according to their characteristics, behavior, and interfaces.
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Table 1—BSC base classes

Base class Description
SignalFunction The base class of all BSCs
Signal Allows BSCs to exchange information
Resource Creates the BSC objects
PulseDefns Defines a group of pulses
Physical Real, dimensioned signal values

5.2 BSCs

BSCs a
more co

BSC to

BSCs ¢4
maticall

Signal n
refereng
nal defini

The sigm:
istic attn

Unless
type is ¥

Each BY
a)

c) [Attributes and default values

p define

a single

rogram-

ime (i.e.,

mic sig-

ing used.

haracter-

It signal

d A tal tazt Ldats d M 1D _Ad 1. AY
COMTrOT T TaC T Ut IO U O S TS~ ar T 1= AU SCITPTTOTT)

e) A formal SML description

The following annexes describe BSC features:
— Annex A gives details of the BSC formal SML descriptions.
— Annex B gives details of the BSC classes and attributes.
— Annex C gives details of the dynamic signal model behavior.
— Annex D gives a list of the IDL descriptions for each BSCs.

— Annex I gives a list of the XML descriptions for mapping signal models.
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NOTE—Annex D and Annex I are normative annexes in that they provide the normative descriptions for the BSCs in
IDL and XML, respectively. This does not mean that the BSCs may not be described in other interface languages.3

5.3 SignalFunction template

A template is used as document shorthand to define types of derived classes of SignalFunction, where each
class has similar behavior and supports the same IDL description, but describes signals of different types.
Note the class name is always the same; only the class type changes.

The use of the template defines alternative class types, where each derived class name could equally have
been written using “cut & paste” and replacing the keyword “type” with any physical class defined within
this standard—Substitating pe—frefi— ith-each-alternative-creates-the-classtspe-that-thetemplate
defines.| The specific type alternatives provided in the template identify the more(commbvaly-usdd signal
classes; fonce the template is defined, any type or reference can be used.

The format for the template header is as follows:

Class
Where 1 is time.
For exa ch class

supportd the Sinusoid interface, through the
a) Binusoid (Voltage)
b) Pinusoid (Current)

c¢) BSinusoid (Power)

NOTES
1—Alter]
2—This

The TSH
libraries

e in TSF

The TSF layer-alsq prowdes a packaging mechanism for grouping signal models into library elements.
These lipraries are constfucted from individual TSF classes where each class supplies an interface dgfinition
in IDL gnd @a/static signal model description. A TSF library will generally be a collection of domaintspecific
signal definitions.

If the TSF class is to be used utilizing the XML descriptions in the Require method or TPL setup statement,
then the TSF class shall exist in an XML TSF library conforming to Annex J.

6.1 TSF classes

A TSF library shall be defined in terms of an IDL library module and will contain an entry for each TSF
class within the library domain.

3Notes in text, tables, and figures are given for information only, and do not contain requirements needed to implement the standard.
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A TSF class shall define the IDL definition for its class and its attribute interface.

A TSF class shall be described only as a static signal model and may contain elements from the following:

BSCs
Other TSF classes

A TSF class’s signal description utilizing a TSF component is identical to a signal description incorporating
the complete TSF static signal model. As such, the following statements are true:

TSFs prpvide the extendibility mechanism that allows the user community to creat¢ additi
definitidns.

6.2 TSF signals

Each signal described in a TSF shall have the following informatios

A TSF component output is available only when its Gate (see Annex B) event is on.

A TSF component restarts its operation when its Sync (see Annex B) event arrives.

ignal class

scores).

Definition of the signal.

Model diagram, which shows the component dr i ignal ' diagram
s provided to give a convenient picforiakrept gt R almodel. In the event of finy con-
flict between the model diagram and S ¢, the model description talple takes
precedence.

odel description/table ich i & p. Each

quations a

ules as needed

omprise of the following five columns:

iptive name of the attribute.

‘ype,"The attribate type as defined in the BSC. If the type is given as physical, the actual type shall
¢ chosen from the list provided with the signal title. If more than one attribute has the type jgiven as
physical, then all attributes shall be of the same type.

Default. If a value is provided, the default is the value that the attribute will take if the attribute is not
specifically defined. If no default value is given, then the user shall provide a value.

Range. If a range is given, it indicates the valid range for the attribute. The attribute value must fall
within this range.

Table 2 shows an interface property table for a sample signal (in this example, AC_SIGNAL). It indicates
that the user should provide the physical type, amplitude, and frequency as a minimum. The physical type is
usually determined from the units given with the value; for example, an amplitude of 10 V indicates that the
physical type is voltage. If no DC Offset or initial phase angle is defined, each attribute will assume the
default values given in the table. Note that the DC Offset is of the same type as the AC Signal amplitude.
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Table 2—Example of TSF interface property table

Description Name Type Default Range

AC Signal amplitude ac_ampl Physical

DC Offset dc_offset Physical 0

AC Signal frequency freq Frequency

AC Signal phase angle phase PlaneAngle 0 rad 0-2n rad
An attri] used to
change nal; for
examplg all such

capabilify attributes are optional.

6.2.2 Model description table

The moglel description table describes the signal model using 4 cription
table shall comprise of the following six columns:

—  Name. The given name of the BSC or TSF withi

— Type. The type of the BSC or TSF.

—  Terminal. The terminal names of the BS¢ ) in the order of outputs followed by inputs.

SC or TSF signal outputs will be inputs|to other
st one will be the output from the model.

Table 3
summed

XAL. A BSC of type Sinusoid (named AC Compdnent) is
d DC Offset) to create the AC_SIGNAL.

\ab 3—Example of TSF model description table

Name BType Terminal Inputs Output Formula
AC Sjignal Sum Signal [Out] AC SIGNAL
Signal [In] DC Offset
Signal [In] AC Component
AC Component | Sinusoid Signal [Out] AC Signal
amplitude ac_ampl
frequency freq
phase phase
DC Offset Constant Signal [Out] AC Signal
amplitude dc_offset
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6.2.3 TSF figures

Each TSF figure provides a pictorial description of the model description and interface properties. These fig-
ures give an intuitive representation of a signal model. They do not infer the use of any specific signal
resources. If the TSF figure is not consistent with the model description table or the interface properties
table, then the tables take precedence.

7. Test procedure language (TPL) layer

The TPL layer provides a mechanism for users who want to document test requirements in a textual format.

The use|of the TPL to write test requirements is analogous to using C/ATLAS inagmuch as the T|PL uses
stylized| English signal statements to describe tests and to manipulate signals, ising C/
ATLAS]in that it does not provide a fully defined programming language. users to
adopt their own preferred programming language in which the signal statem: § seman-
tics of t¢sts can be written.
7.1 Gdals of the TPL
The goalls of the TPL are as follows:

a) itly.

b) between

©) n differ-

lled.

7.2 El¢
The TPI

a)

b) written,
7.3 Us
To prodpcetest requirements using the TPL, users shall embed the test statements in their preferrefl carrier

language.

Users must recognize that there must be some translation mechanism to convert from this neutral format of
the signal statements into their preferred carrier language format before the test statements can be compiled
and executed.

Use of a translator to convert the neutral representation of the test statements into the carrier language format
offers certain benefits in that parameter type checking and semantics checks can be conducted prior to test
execution.
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Annex A

(normative)

Signal modeling language (SML)

A.1 Use of the SML

In genera 3 g equirement
for a usgr to refer to the SML in order lly,7a yser may
need to struct onfor the intro-
duction brace. In
the latte is intro-
duced i1
For con to gen-
erate th as been
adopted
A.2In
This an d signal
conditi e signal
and its reuse. It
provide mecha-
nism m jain and
measuri
This any

— 1

— ] s
As a coi g ved words for the SML entities are written in italics in the format descripfions.
Functiohal pfogramming consists of building definitions that are subsequently used to evaluate expfessions.
Expressjons represent questions that evaluate to answers or values, using rules or functions that repr¢sent the
definitions, alt of which obey normal mathematical principics.

Values are partitioned into organized collections called #ypes. Examples of predefined types are integer and
float. All type names shall start with a capital letter in the format descriptions. The double colon symbol (::)
is used to define the type of a function or expression.

Example:
pi :: Float -- means pi is of type Float
pi = 3.14159
succ :: Int -> Int -- function succ that takes an Int value and returns an Int value

succ n = n+l
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User types can be defined using the keyword data that introduces the name of the type and the type values
by using a type constructor. All type constructor names shall start with a capital letter in the format
descriptions.

Example:

data Resistance = OHM Float | KOHM Float | MOHM Float

In other words, a value of type Resistance is written using one of the three type constructor keywords, OHM,
KOHM, MOHM, followed by a value of type Float, e.g., 5 k is written KOHM 5.0.

Type classes can be defined using the keyword class that introduces the name of the type class and the
allowedmmaﬂ with
a capita] letter in the format descriptions. The type class definition can also copgtrain thd types|that are
allowed|to belong to the type class by ensuring that they belong to other type cla

Examplé:

class (Eq a, Show a) => Physical a where ..

In other
Show m)|
definitidn.

Eq and
maining
A type (

Examplé¢:

instance Physical

A.3 Physical type

All phys

Table Al
units indi
is multij
which o

ised within the SML and the units involved. The column headdrs of the
at is used for the unit; in other words, if that unit is used, the basit degree
t exponent. The first unit in each list is the basic unit, i.e., the unit in fferms of

All of the type'names in Table A.1 may appear in type signatures that give the type of a signal. Ea¢h of the

unit nankessmay be used with a floating=point number or expression to create a physical constant Tihe form

in this case is (<unit_name> <expression>), where the expression is given in normal mathematical notation.

The specification in this clause does not include a complete definition of operations on values of a physical
type. Operations are conducted on normal floating-point types and then converted into physical quantities as
necessary. Conversion of a physical value into a floating-point value is accomplished using the following
form:

>class (Eq a, Show a) => Physical a where
> fromPhysical:: a -> Float

Floating-point values may be converted to physical values by prefixing them by one of the units in
Table A.1. In some cases, the appropriate unit is not clear (e.g., in a very general signal creation method). In
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these cases, a general routine is used to convert the floating-point value into a physical value whose type is
determined from the context. This conversion is accomplished by the following form:

> toPhysical:: Float -> a

All physical types are defined with a data declaration and the instance mapping fromPhysical and
toPhysical.

In Table A.1 and Table A.2, the physical types are declared in the SML type column, and the alternative
constructor names are provided in the other SML columns. Standard physical conversions may need to be
used when multiple units are used.

Exampl;

“

>data PlaneAngle = RAD Float | MRAD Float| URAD Float |
> DEG Float |

> REV Float deriving (Eq, Show)
>instance Physical PlaneAngle where
fromPhysical (RAD x) = x
fromPhysical (MRAD x) = x * 1.0e-3
fromPhysical (URAD x) = x * 1.0e-6
fromPhysical (DEG x) = x * (pi/180)
fromPhysical (REV x)
toPhysical x = RAD x

vV V. VvV Vv Vv Vv

deriving (Eq, Show)

physical types and their units

) 1 103 10° 10° 1073 10 10° [ 1012
%

SML”% U““\\S/ \SEL SML | SML | SML | SML | SML | SML | SML
PlaneApgle \@z}u /| RAD MRAD | URAD

degﬁ\ ) DEG

revolu- REV

Tion
SolidAngle | stera- sr SR MSR

dian
Capaci- farad F FD UFD NFD PFD
tance
Charge cou- C C KC UC NC

lomb
Conduc- sie- S S
tance mens
Current ampere | A A KA MA UA NA
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Table A.1—SML physical types and their units (continued)

. 10° 103 108 10° 1073 106 10° | 1012
%
SMLtype | Unit | S/A" | qvpy | sML | SML | SML | SML | SML | SML | SML
Distance meter m M KM MM UM NM
inch in IN
foot ft FT
stat. mi SMI
mile
naut. nmi NMI
mile
Energy joule J J KJ MJ /\\ \
elec- eV EV KEV MEV
tron- x
volt
AN
Magnetjic- weber Wb WB \ I\M \)
Flux /\
Magnetjc- tesla T T K \/I{T
Flux-
Density] (\ >
Force newton | N N KN,\ | MN UN
Frequency | hertz Hz HZ Iﬁ-lZ — Mﬁi EBZ
[llumingnce | lux Ix / \I\X /‘ \ Q
Inductapce | henry H]ﬁ a ) MH UH NH PH
Lumingnce | can- /m\z\/
dela@
per
square /\
mete(\
Lumindqus- | L
Flux x
Lumincu&\s&el& cd CD
Intensitly
Mass kilo- /}g KG G MG UG
gram
Power wart W i KW MW oW
Pressure pascal Pa PA KPA MPA UPA
milli- mbar | MB
bar
Resistance ohm Q OHM KOHM | MOHM
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Table A.1—SML physical types and their units (continued)

. 10° 10° 10° 10° 1073 107 10° | 1012
%
SML type | Unit | S/A* | qvy | sML | SML | SML | SML | SML | SML | SML
Tempera- kelvin K DEGK
ture
deg. °C DEGC
Celsius
deg. °F DEGF
Fahren-
heit
Time second | s SEC MSEC US(E(’Z\ NSEC
minute min MIN
hour h HR
Voltage volt A% v KV
Volumeg liter L LITER

*S/A =[symbol or abbreviation.

Table A

pes and their units

. 10 10 0° 10° 103 | 10° | 10° |[1012

3
SML type Unit N A \(SP/I\iL\\% L | SML | SML | SML | SML | |SML
Burst- cycl}/\ K \/\ CY&\E x

Lengt]
puls PME
RatiolhOut decipe’l\\ \&Q Bﬁ\

*S/A F

A.4 Sign

All SMI| primitive signal definitions are held in the module Pure and make use of the previous module Phys-
ical and|the(Haskell system modules Complex and Fourier.

>module Pure where
>import Physical
>import Fourier
>import Complex
>import Random
>infixr 7 |>

Any data type can declare itself as a signal by declaring itself an instance of the class Signal.

>class Signal s where

> mapSignal:: (Physical a, Physical b) => (s a b) ->a -> b

> mapSigList:: (Physical a, Physical b) => (s a b) -> [a] -> [b]
> toSig:: (Physical a, Physical b) => (s a b) -> SignalRep a b
> isNull:: (Physical a, Physical b) => (s a b)-> a -> Bool
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mapSignal = mapSignal . toSig
mapSigList = map . mapSignal
toSig = FunctionRep . mapSignal
isNull = False

vV vV Vv Vv

An instance of a signal can be observed at a specific point in its domain, effectively calling the function
associated with the signal by providing an argument to the function. This capability is referred to as mapping
the signal onto a specific point and has the following form:

mapSignal <signal name> <independent value>

A common signal representation is used to define all signals. A signal representation can be represented

— By a function, or

—  As piecewise continuous windows made up of other signal representations;,
— By the value Not Present and detected through the use of the isNull

>data SignalRep a b =

> NullRep |

> FunctionRep (a -> b) |
> PieceContRep (PieceCont a b)

A signal representation is itself an instance of the class Sig

>instance Signal SignalRep wKere
mapSignal NullRep = \t -> ¢
mapSignal (FunctionRep f)

vV VVVVVvyVvyVvy

A new
SignalR|
nal, the

— Fi

bn (e.g.,
hew sig-

optional

—  $econd, toxdefine the signal itself, using the mechanisms provided for basic signal definitions.

A.5 Pure signals

The SML provides a number of mathematically pure signal definitions, which represent the behavior with-
out any representation of noise, distortion, or spurious phenomena. The user can take these signals and build
more complex signals with them using the construction techniques. These pure signals are divided and pre-
sented as signals that are nonperiodic (i.e., do not have a given period or frequency) and signals that are peri-
odic (i.e., have a given period or frequency).

A.5.1 Nonperiodic signals

The signals presented in this subclause have no implicit period. They identify specific, one-time events or
functions that do not repeat themselves.
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A.5.1.1 Constant

A constant signal retains its given level for all values of its independent variable. It has the following form:

>constant:: (Physical a, Physical b) => b -> SignalRep a b
>constant level = FunctionRep (\t -> level)

A.5.1.2 Linear

A linear signal forms a line within a plane. The line is defined by its slope and intercept. The equation is the
standard y = mx+ b. It has the following form:

lin o s (DL EIS T DLt ical bl = Lloat— o — L analRen oo
t T

>linear m b = FunctionRep (\x -> toPhysical (m*(fromPhysical romPhydqical

b)))

A.5.1.3|Random

A randgm signal consists of an unbounded number of random levels t W ) kes two
parametprs: an integer seed and a sampling interval, which is of the g<as the i ariable.
The sanje random signal is given for the same seed; the seed enghles RIS ing follow-
ing forn):

>rand:: Integer -> [Float]
>rand 1 = randoms (mkStdGen (g%
>
>random:: (Physical a, Physica
>random seed sample interval = _Il&a

> waveform:: (Physical a, Physical b)
> waveform samp ampls =

al

(TimeEvent (fromPhysical samp))
(stepSlope v v') v)

A.5.1.4

An expq vhich is equivalent to the following function:

where
t iS4he time interval;
T ib LllU dalupiug fabLUI.

An exponential allows any signal to be damped over a given time, according to a floating-point damping
factor:

>expc:: (Physical a, Physical b) => Float -> SignalRep a b
>expc damp = FunctionRep (\t->toPhysical (exp (-((fromPhysical t) *damp))))

A.5.2 Periodic signals

The signals defined in this subclause have either a period or a frequency assigned to them. In other words,
they repeat their values for some fixed value of their independent variable.
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A.5.2.1 Sinusoid

A sinusoid is the familiar sine relationship. It takes an amplitude, a frequency, and a phase angle. The ampli-
tude has the type of the dependent variable, the frequency is of type Frequency, and the phase angle is a

PlaneAngle. The result is given as follows:
A * sin(wt+0)

where
A is the amplitude;
0] is the frequency (multiplied by 27);

2] is the nhase anole
s &

It has thg following form:

>sine:: (Physical a, Physical b) => b -> Frequency -> PlareA
>sine mag omeg phase = FunctionRep (\x -> toPhysical :
> (sin (2*pi* (fromPhysical omeg) * (fromPhysical

A sinus¢id is a simpler form of a more complex function, whose ais
functions rather than scalars. This has the same format as thatdbove:

>sineFunc:: (Physical a, Physical b)=>
>

>sineFunc mag omeg phase
mag x))*

>

>

where the type of all three sigpa

A.5.2.2|Waveform

e)))))

ency are

Rep a b
gnal

cal x)

A waveform is dey 2 ose val-
ues seqyentially and\nftint window
consists|of a line segmen
A waveform has
Physical b) => a -> [b] -> SignalRep a b

> Hysical samp

> ((fromPhysical y') - (fromPhysical y)) / s

> makeWzn (v,v') = Window LocalZero (TimeEvent s) (linear (stepSlope v ¢') v)

>, points = cycle lev

> in pieceRep (Windows (map makeWin (zip points (tail points))))

A.6 Pure signal-combining mechanisms

Clause A.5 established a number of ways to create signals, and this clause presents some mechanisms of

combining signals together. Each mechanism will be handled separately.

A.6.1 Piecewise continuous signals (PCSs)

A PCS is made up of a number of windows, each with its own signal defined within the window. Window

boundaries are defined by events.
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A.6.1.1 Window events

An event marks the transition from one window to another. An event can be a fixed amount of time (i.e., a
time event), a function of another signal (i.e., function event), the moment when another signal becomes
active (i.e., active event), or a fixed number of event occurrences (i.c., a burst event). Each type of event has
a distinct form.

>data (Physical a, Physical b) => Event a b=

a) The first kind of event is a time event, which is a specified period of time. The window lasts for the
duration of time given. It has the following form:

.L_L'IHC'DVC'IAL EanL i
Although the type of event is called a time event, it may be of any physi ke of the
floating-point expression.
b) [The second kind of event is a function event. The argument of this klon\ i in turn,
akes a signal and produces a Boolean result. It takes the followfag for
> FunctionEvent (Float -> Bool)
¢) A third kind of event is an active event. The active ¢ventd ¢ presentation trgnsitions
from a NullRep representation to a non-NullRep
> ActiveEvent (SignalRep a b
d) [The fourth kind of event is the burst . gnt is triggered by a given number of{ triggers
bf another defined event. Its form is
A user 1 s by the
followin]
The Bo Boolean
value. A ansition
point, a pi perform
the test; \ and the
value fa]se otherwise. The function hilo produces true on a falling edge, and the function lohi prodyces true
on a risipg edge."The fapms of these functions are as follows:
hilo <traTiSITioN_point> <Signal_name> <Iest_point

lohi <transition_point> <signal name> <test-point>
A.6.1.2 Windows

A window is specified by an event, which gives the width of the window, and a function, which specifies the
value of the signal within the window.

There is an additional complication when determining the width of a window. In some cases (e.g., the nor-
mal use of a time window), the beginning of the window is to be regarded as time 0.0 for the purposes of
measuring the width and evaluating the signal. In other cases (e.g., selecting between two different signals at
given points on a time line), it may be required to evaluate the signal against the global time zero (i.e., the

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) 35—
IEEE 1641-2004(E)

time zero of the entire PCS). Therefore, a flag is included that determines the zero against the event defining
the width of the window and the value of the signal within that window.

The form of a window definition is, therefore, as follows:

>data FunctionWindow a b = Window ZeroIndicator (Event a b) (SignalRep a b)
A Zerolndicator flag is one of two identifiers, LocalZero or GlobalZero, as follows:

>data ZeroIndicator = LocalZero | GlobalZero deriving (Eq, Show)

A.6.1.3 Piecewise continuous functions

oetWin-
hfter the

A pieceise continuous function is built from windows and is an instance of a sig
dow is pvailable to retrieve the local time and first window where the wind
required time.

>getWindow:: (Physical a, Physical b) =>
> Float -> Float -> [ FunctionWindow a
> (Float, FunctionWindow a b, [ Funct4
>getWindow st t [] = (t, Window LocalZero (Time
>getWindow st t (w:wl) = 1if t' < et then (t
else getWindow nt
where et eventOccurs e st'
wt = if t' < et the
(Window z e s) =
t' = 1if z == LocalXA

nt = if z == Local
st' =

vV VVVVVyVvyVv

> mapSignal ({

> mapSignal ( (toPhysical t')

> W. = getWindow 0.0 (fromPhysical t) wl
> toSig

>  isNull

> isNull full s) (toPhysical t’)

>

s), wl') = getWindow 0.0 (fromPhysical t) wl
The opefator for combi n g is |>. A window that has no duration and is completely empty [is called
nullWinglo

wirfdows []
al a, Physical b) => FunctionWindow a b->PieceCont a b->Piece(ont a b
> >) ) w (Windows wl) = Windows (w:wl)

This operator, as well as the nullWindow, allows the specification of the PCS. The form of a PCS 1s, there-
fore, as follows:

[ cycleWindows (] <window> << [> <window> >> [> nullWindow [ ) ]

The preceding PCS, cycleWindows, is used when the piecewise continuous function is intended to repeat
infinitely for all time; otherwise, after the last window, the signal value returns to zero. Of course, the clos-
ing parenthesis is needed only if the signal specification is preceded by cycleWindows and the opening
parenthesis.

>cycleWindows:: (Physical a, Physical b) => PieceCont a b -> PieceCont a b
>cycleWindows (Windows wl) = Windows (cycle wl)
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A similar form is used when a set of windows is to be repeated N times:
[ repNWindows ( ] <count> <window> << |> <window> >> [> nullWindow [ ) ]

where count represents the number of times the windows are to be replicated.

>repNWindows:: (Physical a, Physical b) => Int -> PieceCont a b -> PieceCont a b

>repNWindows i (Windows wl) = let

> repN:: (Physical a, Physical b)=> Int -> [FunctionWindow a b] -> [FunctionWindow
a b]

> repN 0 _ =[]

> repN x ls = 1s ++ (repN (x-1) 1s)
> in Windows (repN i wl)

The fungtion pieceRep is used as a generator for normalized, or flattened, windo s.andl is used

in prefefence to the constructor PieceContRep to allow for optimization of windQ

>pieceRep:: (Physical a, Physical b) => PieceCont a b
>pieceRep (Windows wl) = PieceContRep (Windows wl)

or an optimized version
pieceRep (Windows wl) = PieceContRep (Windop ; g wl))

A.6.2 Sum

Anotherymechanism of making signals from o
fied by §imply naming the signals to be summ

s identi-

>sumSig:: (Physica
> (s a b)
>sumSig £ ' =
> let s1 t =
> s2 =
> in Fu ical /((sl t) + (s2 t)))

An entire list of signa, function of the following form:

Physical b, Signal s) => [ s a b ] -> SignalRep g b
= constant (toPhysical 0.0)
rAdr sumSig zero (map toSig 1s)

A.6.3

Two sighals’'may be multiplied together via an operation of the following form:

>mulSig:: (Physical a, Physical b, Signal s, Signal s') => (s a b) -> (s' a b) ->
SignalRep a b

>mulSig £ f' =

> let f1 t = fromPhysical (mapSignal f t)

> f2 t = fromPhysical (mapSignal f' t)

> in FunctionRep (\t -> toPhysical ((fl t) * (f2 t)))

A.7 Pure function transformations

Transformations take a signal and transform it, e.g., converting it from the time domain to the frequency
domain. These transformations are pure in the sense that they are defined here in English.
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A.7.1 Fourier transform

The Fourier transform converts time domain signals to frequency domain signals. It is, therefore, more
restricted than other signal combination mechanisms. It takes a number of samples (which is always rounded
up to the nearest power of two), the amount of time over which the signal will be sampled, and the signal to

be converted. It has the following form:

>fourTrans:: (Physical a, Physical a', Physical b)=>

> Int -> a -> SignalRep a b -> SignalRep a' b
>fourTrans sam t f =
> et
waveforms: (Physical a Physical b)) => a3 - [b] — ignalRep a b
> waveform samp ampls =
> let stepSlope y y' = (/) ((fromPhysical y') - (fromPhy
> (fromPhysical samp)
> makeWin (v,v') = Window LocalZero (TimeEvent
> (linear (stepSlope v v')
> points = ampls ++ (cycle [(toPhysical 0.0)\)
> in pieceRep (Windows (map makeWin (zip poZnts\(tai
> s = 2 ~ ((truncate (logBase 2 ((fromIntege
> si = toPhysical (1.0 / (fromPhysical t
> trl = sampleCount (toPhysical 0.0) t
> mc x = (fromPhysical x) :+ 0.0
> til = map mc trl
> fil = fft til
> frl = map magnitude fil
> in waveform si (map toPhysjcal frl)

where t
compley
coefficig

Note—T
not rigor §
increaseq he th Nthe samples are taken is the period of the signal.

A8 M i ing, and sampling signals

The sigrals produced may be checked and their attrlbutes measured Two 1evels of checking are prqg

check u

er transform inherently utilizes a sampling technique. This ted
, but tends towards the true transform as the number of s

1)

ides the
complex

hnique is
mples is

vided: a

imber of

measurements can be applied to the signals. Signals may also be sampled to return a list of values upon

which functions may be defined.

Signal measurements are made on samplings of the signal over values of the independent variable. In other
words, a window shall be specified and either an interval or the number of samples shall be given, just as
with the sampling functions. The user may use the sampling functions given above as inputs into the mea-

surement functions.

Measurements are performed on samplings of a signal. These samplings return a list of tuples consisting of
signal values (extracted using the Haskell function fst) and independent values (extracted using the Haskell

function snd).
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A.8.1 Confining parameters to a limit

A parameter of any physical type may be limited to a particular range. In other words, if the given value is
lower than the low value of the range, the parameter is made equal to that low value. If the parameter is
greater than the high value of the range, the value is made equal to that parameter. No error is signaled.

The form of the limiting function is as follows:

limit <low_value> <high_value> <parameter value>

>limit:: Physical a => a -> a -> a —-> a
1 e v In'jln E— =

rlow = fromPhysical low
rhigh = fromPhysical high
rval = fromPhysical val
in if rval <= rlow then low
else if rhigh <= rval then high
else val

vV VVyVvyVvyv

A.8.2 $ampling signals

he same type as the inde-

Signals pre always sampled within a window, given as a low and-a highvalue
i : how the

pendent|variable of the signal. Given this window and
signals gre to be sampled:

a)  [The user can specify the number of paints\i.& q { vn from
within the window:

>pointsCount: :
a) ]
>pointsCount 1lo
rlow =
rhigh =
toff

2l g (toPhysical t), toPhysical t)
ist rlow rhigh roff)

VVVVVVyVyVyV

b) [[héu - ecify the number of samples (i.e., signal value) to be drawn from within the

>sampheComqt: /(Physical a, Physical b, Signal s) =>a -> a -> Int -> s a b b [ b ]
>gampdeCount’low high count sig = map fst (pointsCount low high count sig)

Note—SUubstittte farction ST for TUICHo 15T T0 TSI e MACPendent vatue.

A.9 Digital signals

A digital signal is a signal where information is represented in one of two values, which are sometimes
called by names such as true and false, low and high, 1 and 0, etc. This representation, however, is compli-
cated by the necessity to represent aspects of the behavior of digital signals within the electronic devices that
operate on them.

A digital signal is an abstract representation of the values that are encountered in engineering design; these
enumeration values are defined more precisely in A.9.1 through A.9.4.

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) -39-
IEEE 1641-2004(E)

Digital signals are unique in that their values do not take on physical values; rather, they take on enumera-
tion values that represent physical values. A definition must be provided of what it means to operate on
digital signals and what it means to convert a digital signal into an analog signal.

A.9.1 Defining Digital

>module Digital where

>import Physical
>import List
>import Pure

The definitions of the digital values that will be used are as follows:

— corresponds to true or 1; it translates to 1 in a control signal (but see befo
— corresponds to false or 0; it translates to 0 in a control signal (but s
— represents the fact that the signal is in transition and, therefore, gn r value.

— represents the fact that the digital signal is providing ve
urrent. It represents a signal at a high impedance.

pry little

>data Digital = H | L | X | Z deriving (Eq,

Four digital operations are defined for digitg sh them

from standard Boolean functions:

values,

—  &* is the digital function and.
— |[F is the digital function or.
— notd is the digital functj

> (&%),
> notd:

v; X => X; Z2 -> Z }
H X -> X; Z => Z }
L; X > X; 2 -> 2}

y == H then H else L

A.9.2 Defining DigitalSignal

A digital signal is specified as a time (which represents the transition period of the digital signal) and a list of
digital values (i.e., Digital). A digital signal also supports the digital operation.

The definition for a digital signal is as follows:

>data DigitalSignal = Dig Time [ Digital ] deriving (Eq, Show)
>instance DigitalOpers DigitalSignal where
dl@(Dig t1 11) &* d2@(Dig t2 12) =

let doAnd (x,y) = x &* y

t = if tl1 == t2 then tl else
error "Attempting to and two signals with different times"

in Dig t (map doAnd (zip 11 12))

dl@(Dig t1 11) |* d2@(Dig t2 12) =

VVVvVvyVvy
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let doOr (x,y) = x |*y
t = if tl1 == t2 then tl else
error "Attempting to or two signals with different times"
in Dig t (map doOr (zip 11 12))
notd (Dig t dl) = Dig t (map notd dl)
dl@(Dig t1 11) =* d2@(Dig t2 12) =
let doXor (x,y) = x =%y
t = if tl == t2 then tl else
error "Attempting to xor two signals with different times"
in Dig t (map doXor (zip 11 12))

VVVVVVVYVYVYVY

Digital signals can also be generated using the function str2dig that allows digital strings containing the
characters H, L, Z, X and white spaces to be converted into digital signals.

A.9.3

Converg
be comh
signals.
the no s

Two cof

Digital

>str2dig:: Time -> String -> DigitalSignal

>str2dig t s = Dig t (map char2dig (filter (not.isSpace) s))/wher
> char2dig 'L' =
> char2dig 'H' =
> char2dig 'X' =
> char2dig 'Z' =

SRS

Conversion routines

thresholfdg:

m

'he H-digital state represents a logic high and is converted from values equal to or greater
igh threshold value

ignals can

ler SML
d where

c family
ed from

than the

The L digital state represents a logic low and is converted from values equal to or less than the low

threshold value.

The X digital state represents all other values, i.e., values within the low-high thresholds.

Note—The description assumes that the high threshold is greater than the low threshold.

The signal has two thresholds; between the two thresholds, the X value is used. The representation NullRep
signifies the presence of a Z; it is controlling in the sense that if there is no signal, then no current flows and
it does not matter what the voltage level is. The sample rate simply gives the rate at which analog samples
are taken and digital outputs produced.
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>a2d:: (Physical b, Signal s) => b -> b -> Time -> (s Time b) -> DigitalSignal

>a2d lowth highth sampRate s =
let 1t = fromPhysical lowth
ht = fromPhysical highth
mt (ht+1t) /2
dt = (ht-1t)/2
h = if dt<0 then L else H
sr = fromPhysical sampRate
val:: Float -> Digital
val x = let dv = fromPhysical (mapSignal s (toPhysical x)) - mt
in if isNull s (toPhysical x) then Z
else if abs dv < abs dt then X
else if dv > 0 then h else (notd h)
sl x = x : sl (x + sr)
in Dig sampRate (map val (sl 0.0))

VVVVVVVVYVYVYVYVYVY

The fortat of the conversion from digital to analog signal is as follows:

d2a <low threshold > <high threshold > <digital signal>

The digftal-to-analog conversion provides an analog signal as follows:
— A value of Z gives no signal (NullRep).
— A\ value of L produces a low threshold analog value.
— A value of H produces a high threshold analog value,

— A value of X produces a value that is the mean of th¢ higd
In additfon, when the signal goes to Z, the 1
>d2a:: (Physical b) => b -> b

>d2a lowth highth S@(Dig cloc
let mth =

follows:

Digital i 'anals can
represer he form
given aljaye. In i sets of digital signals usually share a common clock so that repeated specifi-

cation of the

A patterp is.d convenient

time on¢e\and then gives the digital values as a number of strings. An example of a parallel digital

sfring uti-

mechanism for specifying a number of parallel digital signals. It specifies T:e clock

lizing whife space 1s as Tollows:

Pattern (USEC 1) [“HLHL LLLL”,
“LHLH HHHH”,
“HHHH LLLL”]

The definition for a pattern is as follows:
>data Pattern = Pattern Time [ String ] deriving (Eqg, Show)

Given a pattern, it may be converted into a list of digital signals:

>pat2diglist:: Pattern -> [ DigitalSignal ]
>pat2diglist (Pattern t ds) = map (str2dig t) (transpose ds)
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A.10 Basic component SML

The BSC SML is defined in the module BSC

>module BSC where

making use of the previously defined types Physical, Pure, and Digital (see A.3, A.5 through A.7, and A.9,
respectively)

>import Physical
>import Pure
>import Digital

by the fpllowing SML definitions: Source, Conditioner, EventFunction, Sensor, Djgital, and Connegtion.

A.10.1|Source ::SignalFunction
A.10.1./1 NonPeriodic ::Source

A.10.1.1.1 Constant<type: Voltage|| Current|| Power
> (\amplitude -> constant amplitude)

A.10.1.1.2 Step<type: Voltage|| Current||

let st =
zero
1vl

VVVVVVYVYVYVY

A.10.1.11.3 SingleTrap

winshe Window LocalZero (TimeEvent startTime') (constant (toPhysical 0)) |I>

> Windo bcalZero (TimeEvent riseTime') (linear ((fromPhysical amplitudg)/
riseTime') (toPhysical 0)) |>

Window LocalZero (TimeFEvent pulseWidth') (constant amolityude)
> Window LocalZero (TimeEvent fallTime') (linear (- (fromPhysical amplitude)/
fallTime') amplitude) |>
> nullWindow
> 1in pileceRep wins

>)
A.10.1.1.4 Noise<type: Voltage|| Current|| Power> ::NonPeriodic

((\freq amplitude seed -> --Noise {frequency=freq, amplitude=amplitude, seed=seed}
let pfive = constant (toPhysical (- 0.5))
amp = constant (toPhysical (2.0 * (fromPhysical amplitude)))
per = toPhysical ( 1.0 / (fromPhysical freq))
in mulSig amp (sumSig pfive (random seed per))
) ::(Physical a, Physical b)=>(Frequency -> b -> Integer -> (SignalRep a b)))

VVVVvyVvyv
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A.10.1.1.5 SingleRamp<type: Voltage|| Current|| Power> ::NonPeriodic

> (\amplitude startTime riseTime ->let {

> ;wins = Window LocalZero (TimeEvent startTime') (constant (toPhysical 0)) |>
> Window LocalZero (TimeEvent riseTime') (linear (amplitude'/
riseTime') (toPhysical 0)) |>
> wWindow LocalZero (TimeEvent inf) (constant amplitude) |>
> nullWindow
> ;amplitude' = fromPhysical amplitude
> ;startTime' = fromPhysical startTime
> ;riseTime' = fromPhysical riseTime
> } in pieceRep wins
> )
A.10.1.2 Periodic ::Source
A.10.1.2.1 Sinusoid<type: Voltage|| Current|| Power> ::Periodic
> (\amplitude frequency phase -> --—
Sine wave {amplitude=amplitude, frequency=frequency, phase any
> sine amplitude frequency phase
> )
A.10.1.2.2 Trapezoid<type: Voltage|| Current|| Power> ::
> (\amplitude period riseTime pulseWidth fa
> period' = fromPhysical period
> riseTime' = fromPhysical riseTime
> pulseWidth' = fromPhysical
> fallTime' = fromPhysical
> trapezoid = pieceRep $
> Window LocalZero (TimeEvent fromPhysical amplitude)/

riseTime') (toPhysical 0) )
>
> Window LocalZey
fallTime') ampli
> nullWindow
> in pieceRep
nullWindow

> )

A.10.1.2.3 Ramp<ty

PAysical riseTime
xomPhysical amplitude

id

> v / rt)
> < (- v /(per - rt))
> )s = Window LocalZero (TimeEvent rt) (linear rsl (toPhysical 0.[0))
> Window/LocalZero (TimeEvent (per - rt)) (linear fsl amplitude) |>
X nullWindow
ramp= o Rep—iwins
> in pieceRep $ cycleWindows $§ Window LocalZero (TimeEvent per) ramp |>
nullWindow
> )

A.10.1.2.4 Triangle<type: Voltage|| Current|| Power> ::Periodic

> (\amplitude period dutyCycle-> --Triangle {period=period, level=amplitude}
> let per = fromPhysical period

> v = fromPhysical amplitude

> gper = per *dutyCycle / 2.0

> sl = (v / gper)

> nsl = 2.0% -v / (per - 2.0%*gper)

> wins = Window LocalZero (TimeEvent gper)

> (linear sl (toPhysical 0.0)) |>

> Window LocalZero (TimeEvent (per - 2.0*gper))
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(linear nsl amplitude) |>
wWindow LocalZero (TimeEvent gper)
(linear sl (toPhysical (- v))) |>
nullWindow
in pieceRep (cycleWindows wins)

VVVVvyVvy

A.10.1.2.5 SquareWave<type: Voltage|| Current|| Power> ::Periodic

> (\amplitude period dutyCycle -> —--Square {period=period, level=amplitude}
> let per = fromPhysical period

> lvl = fromPhysical amplitude

> trans = per * dutyCycle

> slvl = constant amplitude

> nslvl = constant (toPhysical (- 1vl))

wins = Window LocalZero (TimeFEvent trans) lv]
Window LocalZero (TimeEvent (per-trans)) nslvl
nullWindow

in pieceRep (cycleWindows wins)

A.10.1.2.6 WaveformRamp<type: Voltage|| Current|| Power> :;

(\amplitude samplintInt points ->
let pts = map ((*) (fromPhysical amplitude)
waveform samplintInt (map toPhysica

vV VvV Vv Vv

A.10.1.R2.7 WaveformStep<type: Voltage|| Curre

> (\amplitude samplingInt poIR
> let pts = map ((*) (fromP.
> FunctionRep (\t->cycle
(fromPhysical samplingInt)))
> )

A.10.2
A.10.2.

A.10.2.

Frequency frequencyBand signal -> let { t =

gtiency; fb = frequencyBand

+# ,take (x) Zz
SsSRemember only good for 0.5 sample freqg

@l pts) !! floor (fromPhysical

sical

x+1) ©

—--The tTop rreq halr 1s need to get good response. add padding to middle

> ;til = sampleCount (toPhysical 0.0) t s signal

> ;fil = fft $ map (\x->(fromPhysical x):+0.0) til

> ;frl = map realPart § fftinv § if x*2<s then mask times™ fil
> else take s z

>

} in waveform (toPhysical ((fromPhysical t)/(fromInt s))) (map toPhysical

A.10.2.1.2 LowPass ::Filter

> (\interval samples passband signal ->let { t = toPhysical (interval);s=samples
> ;X = truncate (passband* (fromPhysical t))
> ;z = cycle [0:+0]

>--Remember only good for 0.5 sample freqg
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>--The top freq half is need to get good response. add padding to middle

> ;til = sampleCount (toPhysical 0.0) t s signal

> ;fil = fft $§ map (\x->(fromPhysical x):+0.0) til

> ;frl = map realPart $ fftinv § if x*2<s then (take (l+x) fil) ++ (take (s-
x*2-1) z) ++ (drop (s-x) fil)

> else fil

> } in waveform (toPhysical ((fromPhysical t)/(fromInt s))) (map toPhysical
frl)

> )

A.10.2.1.3 HighPass ::Filter

> (\interval samples passband signal -> let { t = toPhysical interval;s=samples
—— £ =N kL R 4 7 =)
P f ¥
> ;z = cycle [0:+0]

>--Remember only good for 0.5 sample freqg
>--The top freq half is need to get good response. add padeN
> ;til = sampleCount (toPhysical 0.0) t s signal
> ;fil = fft $§ map (\x->(fromPhysical x):+0.0) tj}

> ;frl = map realPart § fftinv $§ if x*2<s the (1+x)
(take (s-x) fil) ++ (take (x) z)

> else take s z

> } in waveform (toPhysical ((fromPhysie (map toPhysical
frl)

>)

A.10.2.11.4 Notch ::Filter

> (\interval samples centerFrequs 3 X -> let { t = toPhysical
(interval) ;s=samples

>

> ;X = truncg

> ;Y = trunc

> 7z = cy

>

> -x+1) z ++ take (s-2*y-3) o ++ take (y-x+1) =z

o get good response. add padding to middle
Rt (tgPhysical 0.0) t s signal

X->(fromPhysical x):+0.0) til

yrt S fftinv § 1f x*2<s then mask ' times® fil
ake s z

(toPhysical ((fromPhysical t)/(fromInt s))) (map toPhysical

A.10.2.2 Combiner ::Conditioner

A.10.2.2.1 Sum ::Combiner

> (\signals -> foldll sumSig ((constant (toPhysical 0)):signals))
A.10.2.2.2 Product ::Combiner

> (\signals -> foldll mulSig signals)
A.10.2.2.3 Diff ::Combiner

> (\signals -> foldll (\x y -
> sumSig x (negate y)) (signals++[constant (toPhysical 0)]))
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A.10.2.3 Modulator ::Conditioner

A.10.2.3.1 FM ::Modulator

> (\fregDev carAmpP carFreq signal->

IEC 62529:2007(E)
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> let |

> ; phsfnc = mulSig (constant (toPhysical (fregDev*2*pi))) (intSig (l6*carFreq) signa
1)

> ; freqgFn = constant (toPhysical carFreq)

> ; fm = sineFunc (constant carAmpP) freqgFn phsfnc

> } in toSig fm

> )

A.10.2.3.2 AM ::Modulator

> (\modIndex carrier signal ->

> let one = constant (toPhysical 1.0)

> ;modsig = mulSig (constant (toPhysical modIndex)) sign
> in mulSig carrier (sumSig one modsig)

>

A.10.2.3.3 PM ::Modulator

(\phaseDev carAmpP carFreq signal ->

let {phsfnc = mulSig (constant (toPhysical
; fregFn = constant (tobhysical ®ar
; pm = sineFunc (constaht cérAmppP)
} in toSig pm

vV VVVVvyVv

A.10.2.

A.10.2.

: (delayWin t xs)

(-b + (sgrt (b*b-4*a*c)))/(2%a)
(sge (-delay-t) (1.0-rate) (-acceleration/2.0) t)
deMySig signal)

->mapSignal s (toPhysical (t' (fromPhysicald t))))

= PieceContRep (Windows ((Window GloRalZero
ObalZero (TimeEvent t) s):xs) = (Window GlobalZero |(TimeEv

\Nidgw LocalZero (TimeEvent t) s):xs) = (Window LocalZero (TimeEvent

A.10.2.42 Exponential T Transformation
> mulSig (expc (1.0))

A.10.2.4.3 E ::Transformation

(\f ->

let f1 t = fromPhysical (mapSignal f t)
in FunctionRep (\t -> toPhysical (exp (fl t)))

vV vV Vv Vv

A.10.2.4.4 Negate ::Transformation

> (\signal -> mulSig signal (constant (toPhysical (-1))))
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A.10.2.4.5 Inverse ::Transformation

> (\f ->

> let f1 t = fromPhysical (mapSignal f t)

> in FunctionRep (\t -> toPhysical (1.0 / (fl1 t)))
>)

A.10.2.4.6 PulseTrain ::Transformation

(\repetition pulses ->let
{
rpt = let
{
pt ps= let
{

pulse (a, b, c) = let
{

zero = constant (toPhysical 0.0)

;level = constant (toPhysical c)

;wins = Window LocalZero (TimeEvent a) zero
Window LocalZer

>

>

>

>

>

>

>

>

>

>

>

>

>

> }

> in pieceRep (wins)
> }

> in sumSigList (map pulse ps)
>
>
>
>
>
>
>
>
>
>
>
>

;width (a, b, ) =a + b

;maxWidth ps = foldl (\v p->max v (width p)) 0 P

;repN 0 [] = nullWind
;repN 0 pts = cycleWind ’
;repN rep pts = repNWindows rer

A.10.2.

Z1 gain)))

A.10.2,

A.10.2.

A.10.2.

(pt ps) |> nullWind

(\SampIes INTerval S1onal —> IoUrTTan aMP1Es 1Nterval
(toPhysical 2)) signal)))

A.10.3 EventFunction ::SignalFunction
A.10.3.1 EventSource ::EventFunction

A.10.3.1.1 Clock ::EventSource

> (\clock rate->

> let {
> ;per = 0.5 / (fromPhysical clock rate)
> ;one = constant (toPhysical 1.0)
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> ;zer = NullRep

> ;wins = Window LocalZero (TimeEvent per) one |>
> Window LocalZero (TimeEvent per) zer |>

> nullWindow

>

}in pieceRep (cycleWindows wins) )

A.10.3.1.2 TimedEvent ::EventSource

(\delay repetition duration period -> let {
;one = constant (toPhysical 1)
;zero = NullRep

;repNX delay 0 ls = Window LocalZero (TimeEvent delay) zero |> cycleWindows 1ls

;repNX 0 x 1s = repNWindows x 1s

>
>
>
> ;repNX 0 0 1s = cycleWindows 1s
>
>
>

;repNX delay x 1ls = Window LocalZero (TimeEvent delay) zero |> repNWindows x 1s
L ' ' i»]

ALYl it

o

7 I~ -
(Window LocalZero (TimeEvent duration) one |>

> Window LocalZero (TimeEvent (peripd-durati
nullWindow) )

vV VvV Vv
~

A.10.3.11.3 PulsedEvent ::EventSource

>(\repetition pulses -> let
>{

\%

pt ps = let
{
pulse (a, b, c)

Va\b->3plice xOr a b 0.0) (map pulse ps)

VVVVVVVVVVVYVYVYVYVYVY

SN 29

ro |>

ps)
A.10.3.
A.10.3.
>, ;one = constant (toPhysical 1)
>
> ;enable = toSig e
> ;disable = toSig d
> ;wins = Window LocalZero (ActiveEvent enable) NullRep |>
> Window LocalZero (ActiveEvent disable) one |> nullWindow
> }
> in pieceRep § cycleWindows wins
> ;SsglEvt e = let
> {
> ;wins = Window LocalZero (ActiveEvent (toSig e)) NullRep |>
> Window LocalZero (TimeEvent inf) one |> nullWindow
> }
> in pieceRep § wins
>} in case events of
> (e:[]) -> sglEvt e
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(e:es) -> foldll (ebe) ( events))

A.10.3.2.2 EventCount ::EventConditioner

>
>
>
>
>
>
>
>

(\count event -> let {
sec [] _ = [Window LocalZero (TimeEvent inf) NullRep]
;ec ((w@(Window z e NullRep)):wl) x = w:ec wl x

sec ((w@(Window z e s)):wl) x = if (x<=0) then w:ec wl (x+count)

else (Window z e NullRep):ec wl (x-1)

} in pieceRep § Windows $§ ec (functionWindows (toSig event)) count

)

A.10.3.2.3 ProbabilityEvent ::EventConditioner

>
>
>
>
>
>
>

>
>

A.10.3.2.4 NotEvent ::EventConditione

A.10.3.2.5 Logical ::E

A.10.3.2.5.1 OrEv

A.10.3.

event)) (rand seed) True True

>
>
>
>
>

(\seed propability event -> let {
;pbe [] = [Window LocalZero (TimeEvent inf) NwllRe
;pbe ((w@(Window z e NullRep)):wl) xs =

;pbe ws (x:x1) True _ = pbe ws x1 False (x*100<

;pbe ((w@ (Window z e s)):wl) xs False notNull
(if notNull then w else (Window z e

)

(\event ->
let {
;xNot NullRep =
;xNot = NullRep

} in PieceCopf

(\a b->splice xNot {toSig event)) [] )

\events ->

let |
;xXOr s NullRep = s
;xXOr NullRep s = s
;xXOr _ = NullRep

} in PieceContRep $§ Windows $ foldll (\a b-> splice xXOr a b 0.0)
(map functionWindows events))

A.10.3.2.5.3 AndEvent ::Logical

>
>
>
>
>

(\events ->
let |
;xAnd _ NullRep = NullRep
;xAnd s = s

} in PieEeContRep S Windows $ foldll (\a b->splice xAnd a b 0.0)
(map functionWindows events))
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A.10.4 Sensor ::SignalFunction
A.10.4.1 Counter ::Sensor
> \points -> length points

A.10.4.2 Timelnterval ::Sensor

> \points->snd (head points)

A.10.4.3 Instantaneous<type: Voltage|| Current|| Power|| Frequency|| Resistance||
Capacitance|| Conductance|| Inductance> ::Sensor

> \points -> fst (head points)

A.10.4.4 RMS<type: Voltage|| Current> ::Sensor

> \points -> toPhysical $ sqrt $ (foldl (+) 0 $§
map ((\x->x*x).fromPhysical.fst) points) / fromInt

A.10.4.

A.10.4.

A.10.4.

> \points -> tpPF 3 R map (fromPhysical.fst) points) -
(foldl ( 0 R ] B, points)) / fromInt (length points)
A.10.4B8 PeakNeg: : 5 t|| Power|| Frequency> ::Sensor

S (f¢ldll min $§ map (fromPhysical.fst) points) -

A.10.4.9 pe: Voltage|| Current|| Power|| Frequency> ::Sensor

ical $§ foldll max $ map (fromPhysical.fst) points

A.10.4. eous<type: Voltage|| Current|| Power|| Frequency> ::Sensor

>N\points => toPhysical S foldll min map (fromPhysical.fst) points

A.10.4.11 Measure ::Sensor

A.10.5 Digital ::SignalFunction
A.10.5.1 SerialDigital<type: Voltage|| Current> ::Digital
> (\d period hv 1lv -> d2a 1lv hv (str2dig period d) )

A.10.5.2 ParallelDigital<type: Voltage|| Current> ::Digital

> (\ds period hv 1v -> map (d2a 1lv hv) (pat2diglist $§ Pattern period ds) )
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A.10.6 Connection ::SignalFunction

> id
A.10.6.1 TwoWire ::Connection

(\xs -> let { f s@(s':[]) =xs
;£ [] = error "No Channels (hi)defined"
;f (x:xs) = error "Too many channels"
} in f xs)

vV VvV VvV

A.10.6.2 TwoWireComp ::Connection

> (\xs -> let { f s@(s':[]) =xs

> ;f [] = error "No Channel (true) defined"
> ;f (x:xs) = error "Too many channels"

>

} in f xs)

A.10.6.3 ThreeWireComp ::Connection

> (\xs -> let { f s@(s':s'':[]) =xs

> ;£ [] = error "No Channels (true,comp)defined"”
> ;f (s:[]) = error "No channel (comp) defined
> ;f (x:xs) = error "Too many channels"

> } in f xs)

A.10.6.4 SinglePhase ::Connection

(\xs -> let { £ s@(s':[]) =xs
;f [] = error "No Channel (n
;f (x:Xs) = error
} in f xs)

VvV VvV Vv Vv

A.10.6.6 TwoPhase ::Conhecti

A.10.6.
Y 1:s''":[]) =xs

"No channels (b,c)defined"”
error '"No channel (c) defined"

A.10.6.7.ThreePhaseWye ::Connection

> (\xs -> let { f s@(s':s''":s'"'"':[]) =xs

> ;f [] = error "No Channels (a,b,c) defined"

> ;f (s:[]) = error "No channels (b,c) defined"
> ;f (s:s':[]) = error '"No channels (c) defined"
> ;f (x:xs) = error "Too many channels"

> } in f xs)

A.10.6.8 ThreePhaseSynchro ::Connection

> (\xs -> let { f s@(s':s''":s'"'"':[]) =xs

> ;£ [] = error "No Channels (x,y,x) defined"”

> ;f (s:[]) = error '"No channels (y,z)defined"
> ;f (s:s':[]) = error "No channel (z) defined"
> ;f (x:xs) = error "Too many channels"

> } in f xs)
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A.10.6.9 FourWireResolver ::Connection

> (\xs -> let { f s@(s':s'':s'"'"':s'"""'"":[]) =xs

> ;f [] = error "No Channels (sl,s2,s3,s4) defined"

> ;f (s:[]) = error '"No channels (s2,s3,s4)defined"
> ;f (s:s':[]) = error "No channels (s3,s54) defined"
> ;f (s:s':s'"':[]) = error "No channels (s4) defined"”
> ;f (x:xs) = error "Too many channels"

> } in f xs)

A.10.6.10 SynchroResolver ::Connection

IEC 62529:2007(E)
IEEE 1641-2004(E)

> (\xs -> let { f s@(s':s'":s'""':s'""":[]) =xs
> ;f [] = error "No Channels (rl,r2,r3,r4) defined"”
> ;f (s:[]) = error '"No channels (r2,r3,r4)defined"
7 L [{ . - [ ]/ - LLOL INO  CIlIidIIIIC L (L s L 3] UC'L_LIIEU
> ;f (s:s':s'':[]) = error "No channels (r4) defined"
> ;f (x:xs) = error "Too many channels"
> } in f xs)

A.10.6.11 Series ::Connection

> (\xs -> let { f s@(s':[]) =xs
> ;f [] = error "No Channels (via) defined"
> ;f (x:xs) = error "Too many channels"
> } in f xs)
A.10.6.12 NonElectrical ::Connection
> (\xs -> let { f s@(s':[]) =x
> ;f [] = error "No Channel qJer
> ;f (x:xs) = error "Too many el
> } in f xs)

A.10.6.113 DigitalBus ::Confection
> id
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Annex B

(normative)

Basic signhal component (BSC) layer

B.1 BSC layer base classes

All BS{ classes used to define signals are derived from one of the base classes s

class ap

B.2B

The BS

broach is useful for categorizing BSCs according to their characteristics,

Table B.1—Signal function base cla x %/

Base class Descruﬁ \\

SignalFunction The base class of all BSCs /

Signal Allows BSCs to exchan(gc\@w /on %
Resource Creates thééﬁ\ob' cts a ( w )\/
PulseDefns Defines a gré_gof%i\k\ \/
Physical Real, dime{sion?d\si\gn;\?ﬂh{s S

o)

5C subclasse

 classes are;r' e

ction base class as subclasses, where each level is

.1. This
faces.

h further
rated in
class.

derivatipn from the S . al structure of the base class and subclasses is illus
Table B2, in whic q s e ded to indicate the attributes associated with each BSC
QQ bclasses (derived from SignalFunction base class)
> Subclasses
Attributes
1st level 2nd level 3rd/4th level
Source — — —
NonPeriodic — —
Constant amplitude
Step amplitude
startTime
SingleTrapezoid amplitude
startTime
riseTime
pulseWidth
fallTime
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Table B.2—BSC subclasses (derived from SignalFunction base class) (continued)

Subclasses
Attributes
1st level 2nd level 3rd/4th level
Source, NonPeriodic, Noise amplitude
continued continued seed
frequency
SingleRamp amplitude
riseTime
startTime
Periodic —
Sinusoid
Trapezoid %
(AN
Ranmp \/ amplitude
>peri0d
)\/ riseTime
%ﬂn amplitude
period
<\ dutyCycle
\%u)are e amplitude
period
dutyCycle
Q /@aveformRamp amplitude
period
samplingInterval
points
WaveformStep amplitude
period
samplingInterval
points
Con(ﬁb@ — — _
Filter — —
BandPass centerFrequency
frequencyBand
LowPass cutoff
HighPass cutoff
Notch centerFrequency
frequencyBand
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Table B.2—BSC subclasses (derived from SignalFunction base class) (continued)

Subclasses
Attributes
1st level 2nd level 3rd/4th level
Conditioner, Combiner — —
continued
Sum —
Product —
Diff —
Modulator —

tude

FM amgli
arxiegFreqiiend
equensyDeviatio

AM W x\>
Qe

PM \am litude

carrierFrequency
asePeviation

Transformation 7\< X\// {\
N V
SignalDelay, U acceleration
delay

rate

xone 'h\/ dampingFactor

N

| Newrt -
Q /ﬁwerse —
PulseTrain pulses
repetition

jes)

<]

Attenuator gain
Load resistance
reactance
Limit limit
FFT samples
interval
EventFunction — — —
EventSource — —
Clock clockRate
TimedEvent delay
duration
period
repetition
PulsedEvent pulses
repetition
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Table B.2—BSC subclasses (derived from SignalFunction base class) (continued)

Subclasses
Attributes
1st level 2nd level 3rd/4th level
EventFunction, EventConditioner — —
continued
EventedEvent —
EventCount count
ProbabilityEvent seed
nrobabilits
T /r\
NotEvent — /\(
Logical | — (4\\

e

OrEvent /\
XOrEynt\ \ \/

NN
Sensor — — \m\?zﬂl?ed\/ariable
meagurement
>’neasurements
samples

count
gateTime
nominal

<§ condition
NOGO
GO
HI
LO
UL
LL

NROAGJE -
vt | -

th%ous — —
S
%erage — —

PeakToPeak — —

1/

Peak — —

PeakNeg — —

MaxInstantaneous — —

MinInstantaneous — —

Measure — As
attribute

Control (Reserved) — —
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Table B.2—BSC subclasses (derived from SignalFunction base class) (continued)

- 57—

Subclasses

1st level

2nd level

3rd/4th level

Attributes

Digital

SerialDigital

data

period
logic H value
logic L value

D ol otal
T arancroTgriar

period
logie” N v

Connection

50

TwoWire

NeX

Q\?c%melWi th=1)

TwoWireComp

true
c
x(channelWidth =1)

ThreeWireCom

(

true

comp

lo

(channelWidth = 1)

ihglePha

RN

a
n
(channelWidth = 1)

TwoPhgs

5 o e

~

channelWidth = 2)

W

o o ®

~

channelWidth = 3)

W{reephaseWye

a
b
c
n

(channelWidth = 3)

ThreePhaseSynchro

X
y
z
(channelWidth = 3)

FourWireResolver

sl
s2
s3
s4
(channelWidth = 2)
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Table B.2—BSC subclasses (derived from SignalFunction base class) (continued)

B.3D

This cla
istics of]
supplyir

NOTE—]

B.3.11

Figure B.

Subclasses
Attributes
1st level 2nd level 3rd/4th level
Connection, SynchroResolver — rl
continued r2
r3
4
(channelWidth = 1
or channelWidth = 2)
Series — via
(char}& IWidth>=1)
NonElectrical — t
TO
(channelWidth < 1)
DigitalBus — \
AN

pscription of a BSC

1se describes the generic characterigti
any particular signal. This approact
g details or methods.

Attributes

ClassName

Out

N

detail of the physical cl
11 signal building blocks

haracter-
without

annecx.

Signal Name

Value

Figure B.1—BSC diagram
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In the figure, the following naming conventions are used.
a) ClassName is the name of the class that the template represents, e.g., Constant.

b) Signal Name is the name of the specific signal being modeled, e.g., dc signal.

B.3.2 BSC interfaces

A BSC describes specific signal characteristics described through their attributes. BSCs can be grouped
together into models, called signal models, to describe complex signals. A signal model comprises a group
of interconnected BSCs that describes one or more signals. BSCs are interconnected through their properties
of In, Out, etc. Control of a signal, defined by such a signal model, is achieved through the use of the Signal
interfac¢ obtained through the Out property, commonly called the Out Signal interface.

The BS . For test-
ing purp a signal
defined may be
describe the sig-
nals use pscribed
as Signs hen they
are con it would
happen do. As a
convent al entity

that is u

pnal can
be controlled.

b) In—of type refergns

¢) Bync—of typereference to
d) [Gate—of typerefere

e)
In addit ¢ ies, a BSC may also have attributes, which are used to define tlie signal
charactdristiss of the dut s and values, which represent measurable characteristics of any ifput sig-
nals.
The beh is affected by both the state of its inputs and by its Out Signal interface. This

behaviof affects any Out signal that the BSC possesses; this scope in turn can affect other connected BSCs.
This contralis designed to allow acollection o ~s-in-a-signa e etherasla single
entity (see Annex C).

The BSC’s In property consists of signal inputs that the BSC uses. Where multiple inputs are required, e.g.
Sum, Diff, Product, Or, And, Xor, EventedEvent, the behavior of a BSC with multiple inputs shall be the
same as multiple, duel-input BSCs chained together with their output being the first input of the next BSC
and with the second input being the next input signal as shown in Figure B.2.

The BSC uses the Syne property to initiate its operation. When the Sync’s Signal first becomes active, the
BSC starts its operation. When the Syne’s Signal subsequently becomes active again, the BSC restarts its
operation. For a Source, the signal becomes phase locked on the event; for a Sensor, it rearms the measure-
ment. (See subclass descriptions in B.3.5 for more examples.)
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BSC X
n(1) » In(1) BSC X
In(2) > In(2) > In(1) BSC X
In(3) > In(2) In(1) BSC X
In(4) In(2)

\ 4

The BS
ating; af

taking
subclasq

implicit
of signa
separate
tive to
affected|
trolled b

B.33T

The typ¢

a)
b)

©)

The con

Figure B.2—Multiple inputs semantics

is oper-
yould be
ht or not
ed. (See

which is
hectivity
exist in
alterna-
javior is

hiny type
e of the
1y only

pléte type of a physical BSC is expressed by post fixing the BSC name with its physical fype and

reference type, comma separated and within brackets.

Example:

— Constant (Voltage, Time)

Where no explicit types are provided, the default type is voltage and the default reference type is time.

Examples:

Constant (Power) is equivalent to Constant (Power, Time).
Constant is equivalent to Constant(Voltage) and Constant (Voltage, Time).
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To express a signal whose reference type is not the default type, the complete type definition shall be used.

Example:
— WaveFormStep (Voltage, Frequency)

B.3.4 BSC attribute default values

Every BSC described in this annex is provided with a default value for each of its attributes. In some cases,
the value provided is meaningful in that the default value may be a reasonable value in many situations
where the BSC is used. For example, a sinusoid has a default value for phase of zero, and this value will be

correct mmanyvinstances

This sityation will not be true for most of the default values. Using the same exa if may be
seen thaf the default value for frequency is 1 Hz. In most cases, this value is [he user
shall engure that the correct value is provided for each use of a BSC.

B.3.5 BSC subclass descriptions

B.3.5.1|Subclass description: Source

A Sour an Out
Signal i vents. A
Source

The typ voltage
with respect to time.

B.3.5.2|Subclass des

A Conditioner c d output
signal, Hased on any aftri an Out
Signal i ies.

The typ¢

Where 7 4 it1g ins multiple inputs, the Conditioner is operational when the first inpyit signal
become X

B.3.5.3|Subclass description: EventFunction

The EventFunction class is the base class for EventSources and EventConditioners. EventSources define
events while EventConditioners allow event definitions to be modified based on the action of other events
and signals. An EventFunction must create an Out Signal interface and may possess attributes. It may have
a In signal, will support Gate and Sync events, but does not possess values.

The type of an EventFunction is typeless unless otherwise stated.

NOTE—The output of an EventFunction that uses a Gate event has the same semantics as Anding the EventFunction
event with the Gate event.

Events can originate from either signals or other events; however, events generated from an EventFunction
do not contain any signal information and cannot be used in place of a signal.
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B.3.5.4 Subclass description: Sensor

A Sensor observes the In signal and generates values for the specified attribute of that signal. A Sensor
must have an In signal and a measurement value. It supports Gate and Sync events and creates an Out event
signal when the measurement condition is met.

The type of a Sensor, unless otherwise stated, is generic.

Sensors are used both to monitor signals by creating events and to take measurement values.

B.3.5.5/Subclass description: Control

A Conttol class allows various signals to be sequenced together and contra Chis egpability
allows g signal model to describe the different signals required in responses to'e

The typ¢ of a Control, unless otherwise stated, is generic.

A Contfol may have Out properties and may possess atti
Gate and Sync events, but does not possess values.

support

This suljclass group is reserved for future use

B.3.5.6[Subclass description: Digital

A Digit d on the
value of past one
attribute [possess,
but do n

The typ¢

B.3.5.7|€

A Connection‘tepre i Dut sig-
nals floyw through chaniiels. A Connection has both In and Out signals and supports attributes idgntifying

the namps of the pins through which the signals pass. Gate and Sync. A Connection does not poskess any
values.

The type of a Connection, unless otherwise stated, is typeless.

The principal purpose of a Connection is to identify the names of the pins, such as PL1-1, associated with
the channels through which the physical signal must flow. A signal is only considered an external quantity
where it passes through a Connection.

Table B.3 shows an overview of the other derived Connection classes and their associated pin attribute
names.
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Table B.3—Connection classes

Connection class Description Pins names and properties

TwoWire Two wire hi, lo
TwoWireComp Two wire complement true, compl
ThreeWireComp Three wire complement true, compl, lo
SinglePhase Single phase a,n

b,n

c,n
TwoPHase Two phase a, b, n f\
ThreeHhaseDelta Three phase delta a,b,c (\\ N
ThreeHhaseWye Three phase wye a, c,\\
ThreeHhaseSynchro Three phase synchro /)b,\{\ \ \
FourWireResolver Four wire resolver (\ X{, §%{3\, 54\
SynchijoResolver Synchro-resolver ﬁ ,&h\/
Series Series ( O VN
NonElgctrical Nonelectrical A >\/ / ( \ i(?)om
DigitalBus Data or addreé\or %{Nus \ \ width

B.4 Physical class

alue, an
physical
so offer

The Physical base class
associatpd dimension des
types, elg, time, V
other inferfaces, e.g. )\ pé

Properties

range 1 Vto 10 V”).
g e value of the physical type, e.g., 3.0.

lInits <en he unit symbol of the value, e.g., V, Hz, A.

pualifier <emuww?* provides different ways of observing the value; contains one of
< trms (true root mean square)

—  pk_pk (peak-peak)

—  pk(peak)

—  pk_pos (positive peak same as peak)

— pk_neg (negative peak)

— av (average)

—  inst (instantaneous)

— inst_max (instantaneous maximum value)

— inst_min (instantaneous minimum value)

errlmt <enum:UL,LL>

— magnitude <real> is the value of the UL or LL error limit, e.g., 0.10.

— units <enum> is the unit symbol of the UL or LL errot limit, e.g., pc.
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range <enum:MAX,MIN>

— magnitude <real> is the value of the maximum or minimum range, e.g., 10.

— units <enum> is the unit symbol of the maximum or minimum range, e.g., V.

The value property is the default property of the Physical class and is internally parsed to complete the
magnitude, units, qualifier, errlmt, and range properties. Explicitly changing any Physical class proper-

ties will

also change the default value property.

Note—The enumeration value for the units property never contains the metric prefix, e.g., 300 mV, and has SI magni-
tude 0.3 and units V. The default value for the qualifier is determined by the associated signal attribute.

The strifig Tormat of the value property 1s defined as T0llOws:
[<Qualifier>] <numeric expression> [<Unit>]
[(errlmt|t|+-|+) <numeric expression> [<Unit>]|pc]|%]
<numeftric expression> [<Unit>|pc|%]1]]
[range [+|-|MAX|MIN]<numeric expression> [<Unit>[p
<numetric expression> [<Unit>|pc|%]]
where
All th ed, may
The fxes>.
The ¢ nt (e.g.,
The nange property is alwgys\held as-a €S, 1 be used.
' b 1 V”’or
hbsolute
A Physical class objec ) g.to b re taken
from thg
The valyie progertya plete physical value as a whole. Any missing property values iniply that
the valuf ismot of interess ng other
property ther property values, except where there is a need to ensure consistency of
dimensi errlmt uncertainty of zero implies that any resource selection will chpose the
best res
For relative valunes_a single-ended positive or negative _errlmt or range value is interpreted as al double-

ended value unless both positive and negative values are specified. For example, “300 mV errlmt 10 mV” is
interpreted as “300 mV errlmt =10 mV,” which is the same as “300 mV errlmt +10 mV —10 mV.” Simi-

larly, “3

00 mV errlmt +10 mV” is the same as “300 mV errlmt —10 mV.” If different positive and negative

values are required, they shall be specifically stated, even if one of the values is zero, e.g., “300 mV errlmt
+10 mV -0 mV.”

The dimension (e.g., V) of the physical quantity also carries any attribute qualifier, such as pk pk
(e.g., pk_pk 5V).

When assigning physical types to each other, the complete value of the physical type is transferred, e.g.,
“pk =8 V errlmt +£5% range —10 Vto -5 V.”
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B.4.1 Permissible physical types and their units

Table B.4 lists the allowed quantities, physical types, unit symbols, and their units.*

Table B.4—Physical types

Units
. . . symbol . Property
Quantity Physical type Unit (See Notes Mappings or note
1,10)

. N M . 3 2
ACCCIC dlUOII ACCCICTALIOIT HICICT PCT secona JOTA
squared (\
N

Admitthnce Admittance (\ x \S\; e Note

Amounyt of AmountOfinformation byte B
informgtion N

Amournjt of AmountOfSubstance mole < mﬁ\ \>
substanice

Angulaf AngularAcceleration radian per second radis?
accelerfition squared /\

Angulaf velocity AngularSpeed \(k(ger sefg)nd K \rezd/é\/ Frequency

Area Area uare\rg\ete{ \mz/

Capacifance Capacitance \ fa a > F

Concerftration Concen@ti&.\ (\\Qol\pabcu@eter mol/m?

N
Curren{ density CHW % \:Qp_e;/équare A/m?
met

Dynamjic viscosity \}iy\ﬁ{c\]isc 'ty \Ea al second Pa's

Electri¢ charge arge coulomb C

Electri¢ charge trisCha eD\e'rs;—t»y/ coulomb per cubic C/m?
density| (\ meter

Electrig Conduc nce siemens S Resistance Sde Note
conducla \ 14

¥

Electrig current Cu ent ampere A

Electrig fi¢ld \éctrlcFleldStrength volt per meter, V/m, N/C Sde Note

strengtl newton per coulomb 11

Electric flux ElectricFluxDensity coulomb per square C/m?

density meter

Electric potential Voltage volt A\ Power Load =

difference 50 Ohm

Electric resistance Resistance ohm Ohm Admittance | See
Notes 5,
14

“Notes in text, tables, and figures are given for information only, and do not contain requirements needed to implement the standard.

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

— 66 —

Table B.4—Physical types (continued)
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Units
. . . symbol . Property
Quantity Physical type Unit (See Notes Mappings or note
1, 10)
Electromotive Voltage volt A\ Power Load =
force 50 Ohm
Energy Energy joule, electronvolt J, eV
Energy density EnergyDensity joule per cubic meter Jm3
Entropy Entropy joule per kelvin J/K /\
Exposure Exposure coulomb per C/kg ™
kilogram &
Force Force newton N /\ \/
F F hert T\s{
requeficy requency ertz \/% . NTiine \/
Heat Heat joule \J\\ \\)
Heat cqpacity HeatCapacity joule per kelvr( }K
Heat flyix density HeatFluxDensity watt per qu %\mg% /\Y/mE\
Illuminpnce [lluminance E\Q < \tx) )\/
Impedance Impedance Sde
Notes 5,
(\ '
Inductance Inductaéc\ ( enry H
Irradiagce Irra iance Ware meter | W/m?
Kinemagtic ne aticVis€osi Sguar¢ meter per m%/s
viscosify \gecond
Length meter, inch, foot, m, in, ft, Sde Note
mile, nautical mile mi, nmi 13
Lumingnce g %n\\ar?c\o candela per square cd/m?
meter
N
Lumin u}H\x\ \L\u inoysFlux lumen Im
Lumingus intenﬁ\ Luéainouslntensity candela cd
Magnefic field MagneticFieldStrength ampere per meter A/m
strengt
Magnetic flux MagneticFlux weber Wb
Magnetic flux MagneticFluxDensity tesla T
density
Mass Mass kilogram kg See Note
2
Mass density MassDensity kilogram per square kg/m2
meter
Mass Flow MassFlow kilogram per second kg/s
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Table B.4—Physical types (continued)

Units
. . . symbol . Property
Quantity Physical type Unit (See Notes Mappings or note
1, 10)
Molar energy MolarEnergy joule per mole J/mol
Molar entropy MolarEntropy joule per mole kelvin | J/(mol-K)
Molar heat capacity | MolarHeatCapacity joule per mole kelvin | J/(mol-K)
Moment of force MomentOfForce newton meter N-m
Momert of inertia MomentOflnertia kilogram meter kg~m2 /\(
squared (‘\
Momerjtum Momentum kilogram meter per kg'm/s
second /\ v
Permegbility Permeability henry per meter /\Q/}I\ N \ \/
4 ANS
Permittjvity Permittivity farad per meter \%n\ \\)
Plane apgle PlaneAngle radian, degre T ,NQK/ Sde
N¢tes 8,
12
Power Power Voltage Lgad =
50 Ohm
Also see
Neotes 3,
4
N
Power {lensity Powre\rDEq{itN ttper squaré meter W/m?
Pressure Preﬁ?é\/» passal, millibar Pa, mbar Sde Note
’\ 9
Radiange \/( tap att per square meter W/(mz-sr)
steradian
Radianf intensity R&{ia Inm}\/ watt per steradian W/sr
Ratio \%o \) decibel, percent dB, %, pc Sde
Notes 3,
\ 7
Y
Reactafice Reactance ohm Ohm Susceptance | Sde
Nétes 5,
14
Solid angle SolidAngle steradian st
Specific energy SpecificEnergy joule per kilogram J/kg
Specific entropy SpecificEntropy joule per kilogram J/(kg'K)
kelvin
Specific heat SpecificHeatCapacity joule per kilogram J/(kg'K)
capacity kelvin
Specific volume SpecificVolume cubic meter per m’/kg
kilogram
Speed Speed meter per second m/s
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Table B.4—Physical types (continued)

Units
. . . symbol . Property
Quantity Physical type Unit (See Notes Mappings or note

1,10)

Surface tension SurfaceTension newton per meter N/m

Susceptance Susceptance siemens S Reactance See Note

14

Thermal ThermalConductivity watt per meter kelvin | W/(m'K)

Cond]]p FAV2Tatd

Therm@dynamic Temperature Kelvin, degree K, °C, °F, /\( Sde

temperjture Celsius, degree degC, deg Notes 3,
Fahrenheit \6\ 13
Time Time second, minute, hour | s, pxin) de
Netes 3,
X 12

Dl
Volumg Volume cubic meter, lit?—\ 3 N \/ Sde Note

Volumg flow VolumeFlow liter per ﬁecb\w / /s

NOTES \Lm)\/
eridyalue € unit symbol when defining { value.

e gram

1—It if preferred practice to leave one space be
(See Note 8 below).

2—For|historical reasons, althoug

(2)

3—Thdse units are not used\with

4—Thdse units of power afe equ S f dBW)
or 1 mYV (in the cag€ oRdBmy). e equire-
ments ghould be wr 1 should
be writfen as 7 dB (1 mW

5—Thd preferred sy ) i 1 does not
allow (jreek letters. 3, en not an

ASCII tharacter.

6—Thd préferred sym e degree Celsius (i.e., °C) and the degree Fahrenheit (i.e., °F) may be replacedl by the
symbolk degC an A e character set does not allow the degree symbol (°). The degree symbol (°) is an

7—Ratjo is not'a quantity/It has been included in this table due to its customary use in test requirements, e.g., as in
the cas¢ of the’specification of amplifier gain. In addition to the unit symbols (dB, %, and pc) shown, ratiq values
may be] diménsionless. The unit symbol pc is included for carrier language implementations that do not support the
percent symbol (%).

8—When the degree symbol (°) is used for degrees of plane angle, the symbol is normally placed adjacent to the
number, e.g., 45°. When a degree of plane angle symbol is required to follow a variable, it is recommended that the
abbreviation deg be used, e.g., bearing deg. Using the degree symbol (°) with a variable may give rise to confusion if
it were placed adjacent to the variable name.

9—The use of the bar as a unit of pressure is strongly discouraged. The use of the millibar (mbar) is retained for lim-
ited use in meteorology (i.e., for barometric pressure). The value 1 mbar is equal to 1 hPa.

10—The preferred symbol for the power of 2 (i.e., ?) may be replaced by the symbol 2 where the character set does
not allow the 2 symbol, e.g., W/m? may be written as W/m2 The symbol for the power of 2 (?) is an ASCII character.
Similarly, the preferred symbol for the power of 3 (i.e., ) may be replaced by the symbol 3. The symbol for the
power of 3 ( ) is not an ASCII character.
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Table B.4—Physical types (continued)

11—Certain derived units have special names and symbols. For convenience, derived units are often expressed in
terms of other derived units. There are frequently alternative ways to express a derived unit using other derived units
(e.g., electric field strength).

12—For convenience, certain non-SI units are acceptable for use with SI.

13—A limited number of other (non-SI) units have been included. These units were in customary use in some test
requirements and have been included for purposes of compatibility.

14—Following electrical engineering convention, the term resistance is used to mean the real part of impedance, and
the term reactance is used to mean the imaginary part of impedance. Similarly, conductance and susceptance are the
real and imaginary parts of admittance. Impedance and admittance are not currently supported as complex types. The

terms impedance-and-conductance arereserved for future use as physical tune names
T T T

B.4.2 Unit prefixes

A unit symbol may be prefixed by one of the metric prefixes from Tabl

The p symbol is not supported by some carrier languages. In t ble to use u.

Tab%—%
N

Prefix Name Value

y yocto 1024 ( N\ >
TGN
a atto 108 N \_)

N
f feptta_ k 10! >
p pic N X
n na{x{\ 9 5

w.ju /\mgx \ \Q'G See Note 1
m mil&\ IOV

c \ \%t\ \}) 2 See Note 2
d \d“em\ > 107! See Note 2
h hecto 10%2 See Note 2
k kilo 107

M mega 1076

G giga 10"

T tera 10712

P peta 10715

E exa 10718

Z zetta 10721

Y yotta 10724
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Table B.5—Metric prefixes (continued)

Prefix Name Value Comments

NOTES

1—The preferred symbol for the prefix micro (i.e., p) is normally replaced by the symbol u where the char-
acter set does not allow Greek letters. By custom, this convention is often used in test requirements.

2—By custom, the prefixes for units used in test requirements representing powers of less than 3 (or —3)
are not used in test requirements (except for decibel, dB, which is used exclusively).

B.5 PulseDefns class

The PulkeDefns base class (see Table B.1 in B.1) is used to define BSC signal pr i isf of a set
of pulsel. The PulseDefns is a collection of pulse definitions that can be en t can be
applied fo a ForEach statement.
The PulseDefns class shall also support the NewEnum enumeration INT and
VARIANT are defined in IDL.
Properties
users,
ispn.
Method.
Add (name string s not
unique to PulseDe
Remove (ind not
exist, the Reproye
An indiy
All puls| that use
PulseDx¢ ire B.3.
M

Pulse 3

Pulse 4

Combined Pulse
Definition

Figure B.3—Pulses using PulseDefns
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B.5.1 PulseDefn class

The PulseDefn class defines an individual pulse.

Propert

B.6 SignalFunction class

All BS(s originate from classes derived from the SignalFunctiop
SignalH

Propert

The Ou
which s
nels.

The Ou

behaviof
of the Sig

Subclaukes B.6.

tioners,
form of

signal model can €qually be used as a means oI measuring a signal characteristic attribute or signal

ies

value is of type String (i.e., a string containing the pulse, e.g., “30us, 2ms,1”).

start <Physical> is the point where the pulse occurs. (default Os)

pulseWidth <Physical> is the duration of the pulse. (default Os)

levelFactor <Ratio> is the multiplication factor that the pulse applies to an input signal.
(default 1.0)

name is of type String and is the name of the pulse.

es

Dut [(at=0)] is of type Signal.
[n [(at=0)] is of type reference to Signal

, In, and
gnal chann bei

hrough\B.6.6 describe all of the BSCs available to the standard covering Sources
Sensors, EventFunctions, Control, Digital, and Connections. The description generally {

.1). The

unction class is described as a pure virtual class as it can only be u§ed 0 derive classes rather than
to creatq test objects.

identify
al chan-

pbehavior

Condi-
akes the
brm of a

describing the signal in terms of generating a signal. However, a signal description in the f}

simula-

tion. The signal descriptions defined by this standard describe the signal, but do not define how the signals
are to be used.

Where the following descriptions use the SignalFunction template, their type alternatives are not exhaus-
tive, but rather indicative of the common BSCs. The BSC can describe any signal based on any physical type
listed in Table B.4 (in B.4.1). Each BSC defines an interface plus the names of the objects that support those
interfaces, e.g., Constant(Voltage,Time) supports the Constant type interface (see Annex D).

NOTE—AII BSC behavior to Gate and Sync events are as described in B.3 unless explicitly changed in the following
text. In general, this behavior is consistent across all BSCs and ensures that BSCs do not invent special meaning for
these terms.
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B.6.1 Source ::SignalFunction

a)  Definition—Sources are the only BSCs from where signals can originate.
b)  Attributes—Not applicable
¢) Description—A Source produces a signal based on its attribute values. The signal is continuously
provided, unless gated off, and can be restarted by use of the Sync event. Once started, a Source
generates the signal until explicitly turned off through the Out Signal interface.
B.6.1.1 NonPeriodic ::Source
a)  Definition—NonPeriodic signals have no implicit period. They identify signals that do not repeat
hemselves
b) Mttributes—Not applicable
¢) Pescription—NonPeriodic Sources are continuous signals, where theip: onstant,
but they do not have a period. A NonPeriodic Source represents & nsition,
which is repeated on the arrival of each Syne event.
B.6.1.1}1 Constant<type: Voltage|| Current|| Power> ::Noy
a) Pefinition—A Constant signal retains its given level.
b)  Hetributes
hmplitude <Physical>—the level of the signal (default=0
c) PDescription
TSy
0.8+
&)
vV
0_4<,
AN
0 \
N Time
\) Figure B.4—Constant (amplitude =1 V)

B.6.1.1.2 Step<type: Voltage|| Current|| Power> ::NonPeriodic

a)  Definition—A Step signal makes a transition from zero to a given level. See Figure B.5.

b)  Attributes
amplitude <Physical>—final value of Step signal (default = 0)
startTime <Time>—definition of when the step transition starts (default = 0.5 s)

c) Description—A Step signal has two properties: the start time of the transition and the final ampli-

tude level. The step transition is regarded as instantaneous. Before start time, the value is 0; after
start time, the value is the amplitude.
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B.6.1.1

b)

0.8+

0.6

0.4

o Time A\

Ree Figure B.6.

ttributes
(default=0
(default =0
(default = 0,
pulseWidth <Time>—4time tha SevAN| s (default = 0,
fallTime <Time>-Nimet 3 s S (default = 0,
Pescriptio
hs its geom

d shape.

)
D5 s)
5 )

D5 s)

egarded

art time,

0.6+

04+

0.2+

0.0

Time

Figure B.6—SingleTrapezoid (amplitude = 1 V)
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B.6.1.1.4 Noise<type: Voltage|| Current|| Power> ::NonPeriodic

a)  Definition—Noise may be considered as unwanted disturbances superimposed upon a useful signal,
which tend to obscure the signal’s information content. Noise may be genuinely random (as in white
noise) or may be pseudo-random. Noise occurs across a range of frequencies and can be character-
ized by amplitude; it may take the form of a Sensor or Source signal. Pseudo-random noise is only
of interest as a Source signal. In addition to amplitude, it also allows a frequency and an optional
seed to be defined. See Figure B.7.

b) Attributes

amplitude <Physical>—the peak noise amplitude (default = 0)
seed <integer>—used for pseudo-random noise (default = 0)
frequency <Frequency>—upper bound frequency bandwidth for transient disturbances
ault 5,50 Hz)
c) Pescription—Noise is the term most frequently applied to the limiting mber of

ransient disturbances per unit time is large.

Noise has amplitude, frequency, and seed as parameters, of the
has a recurring pattern as determined by the generating algorith

idble, and
ameters

The pseudo-random effect applies only to multiple seque on, and
different implementations will give different pseudo-ré ues. A soed Vdlue of 0 implies true
random noise. Therefore, it could be generated fro ' or and is not neg¢essarily
fepeatable.

The frequency attribute provides t e use of

Figure B.7—Noise (seed = 1, amplitude = 0.5 V, frequency = 50 Hz)

B.6.1.1.5 SingleRamp<type: Voltage|| Current|| Power> ::NonPeriodic

a)  Definition—A SingleRamp represents a linear transition from 0 to the defined amplitude level dur-
ing a defined time period. See Figure B.8.

b) Attributes

amplitude <Physical>—final value of ramp signal (default = 0)
riseTime <Time>—time for signal to reach final value (default=1s)
startTime <Time>—defines when the step transition starts (default =0 s)

¢) Description—A SingleRamp signal takes the form of a linear signal with the transition time defining
the event window of that signal. The slope of the linear signal is defined by the difference between
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the amplitudes divided by the transition time. In a high-to-low transition, the gradient is negative;
and in a low-to-high transition, the gradient is positive.

v
SN

Figure B.8—SingleRamp (amplitude = 1 me=1s)

B.6.1.2|Periodic ::Source

a)  Definition—Periodic signals are
Changes as a periodic function of time
period and frequency.

rariable)
implicit

b) Mttributes—Not applica

c) Pescription—The behayior iodics1 e¢fined with a period is that of a single signal that

quivalent to the period. Therefore, each signal restarts
from its initjal stat
NonPerio

period. Periodic signals are equivalent to synchronized

the fol-

A as the amplitude;

o 1s 2w x frequency;

@ is the initial phase angle.
b)  Attributes

amplitude <Physical>—amplitude (default = 0)
frequency <Frequency>—frequency (default = 1 Hz)
phase <PlaneAngle>—initial phase angle (default = 0 rad)

¢) Description—Sinusoid has amplitude, frequency, and phase as parameters. The amplitude has the
type of the dependent variable, the frequency is of type Frequency, and the initial phase angle is a
PlaneAngle. See Figure B.9.
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1.0+
0.8}
0.61
0.4
0.24
V oo
0.2+
0.4
0.6+
-0.8+

o Time RN

Figure B.9—Sinusoid (amplitude = 1 V, frequency =30 Hz

B.6.1.2
a) the SingleTrppezoid.
es arg' referenced to local
b)

(default=0
(default = 1)
(default = 05 s)
(default=0)5 s)

(default = 05 s)

c) i e he trapezoidal geometric shape. The continuoys signal
rapezoid/is repeated every period even if the trapefoid has

0.2+

0.0

Time

Figure B.10—Trapezoid (amplitude = 1 V, pulseWidth = 0.5 s)

B.6.1.2.3 Ramp<type: Voltage|| Current|| Power> ::Periodic

a)  Definition—A Ramp signal is a Periodic signal whose instantaneous value varies alternately and lin-
early between two specified values. Its parameters are defined by its amplitude, the time to rise from
0, and the period. See Figure B.11.
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b)

B.6.1.2

b)

¢)

NOTE—
(i.e., 0 to]

Attributes

- 77 —

amplitude <Physical>—final level of the signal

Description

period <Time>—time in which signal repeats itself
ris€Time <Time>—rise time of Ramp signal

(default = 0)

(default =1
(default =1

1.0+

0.8+

s)
s)

U.0+

04+

0.2+

0.0

Time

and the timefo

Definition—A Trlangle signal is a Reri
bqually about 0. Duty cycle is a ratio be

he time for which it decreases to its negative Xa
beriod, and duty cycle, i N2.

period <Ti1 — ch si itself
iutyCycle i sen time tak ;

Figure B.11—Ramp (a

evel of the signal

es outside of the range of 0% to 100% may have unintended effects upon the signql.

hrly and
hlue and

parameters are defined by its anpplitude,

en to increase from its minimum to its maximurh value

(default =0
(default =1§)
(default =50%)

 type of

to 100%

Time

Figure B.12—Triangle (amplitude =1 V)
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B.6.1.2.5 SquareWave<type: Voltage|| Current|| Power> ::Periodic

a)  Definition—A SquareWave is a Periodic signal whose amplitude (a dependent variable) alternately
assumes one of two fixed values of amplitude. The amplitudes are equal to about 0, which is the ref-
erence base line. Duty cycle is a ratio between the time for which it remains at its positive value and
the time for which it remains at its negative value. Its parameters are defined by its amplitude,
period, and duty cycle. See Figure B.13.

b)  Attributes
amplitude <Physical>—amplitude of signal (default = 0)
period <Time>—period of signal (default =1 s)
dutyCycle <Ratio>— ratio between time at its positive value and the time for one period

(default = 50%)

c) Pescription—SquareWave has amplitude and period as parameters. The amplitude\has thg type of
he dependent variable; the period is of type Time.

NOTE—{The value of the attribute dutyCycle is a ratio, which can include Value outside to 100%
(i.e., 0 to]1). The use of values outside of the range of 0% to 100% may have u L.

o2 M
o

areWave (amplitude =1 V)

es,Voltage|| Current|| Power> ::Periodic

raveformRamp is defined by a sampling interval and a list of values. Th¢ Wave-
through those values sequentially and infinitely, starting from 0. The width of
the $dme, and each window consists of a Ramp signal. See Figure B.14.

b) Muributes

hmplitude <Physical>—amplitude of the output signal where the level factor (in points) is 1
(default =1)

period <Time>—the time between each sequence (default=1s)
samplinglnterval <Time>—the time between successive (points) outputs (default =0 s)
points <array of real>—Ilevel factor of each waveform sample (default = empty)

If the attribute samplingInterval is 0, the complete waveform described by the points is repeated per
period. Otherwise, the period is calculated as (samplelnterval * number of points). Assigning a non-
zero period value sets samplingInterval to O.

¢) Description—WaveformRamp takes the form of a sequence of linear signals with the sampling
interval defining the event window. The slope of the linear signal is defined by the difference
between the previous point and the current point divided by the sampling interval. In a high-to-low
transition, the slope is negative; and in a low-to-high transition, the slope is positive. The offset is

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) -79-
IEEE 1641-2004(E)

defined by the previous point. WaveformRamp cycles through the points sequentially and
continuously.

X
Time \ U
AN

Figure B.14—WaveformRamp (points =[0,1,3,2,4,

B.6.1.2
a) veform-
hich win-
e B.15.
b)
(default =1
(default = 1)
(default = 0F)
gal> (default = erfipty)
[f the attri am i ated per
beriod. Otheryisey th infg a non-
yero period valéie se
¢) Pescriptio S tepitakes/the form of a sequence of constant signals. The level offthe con-
stant si i ¢ points, and a transition in level occurs at each increment of the sam-

j i
‘ L
| L

Time

Figure B.15—WaveformStep (points =[0,1,3,2,4,5,2,1], period =1 s)
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B.6.2 Conditioner ::SignalFunction

a)  Definition—Conditioners take one or more signal inputs and transform them to other signals or, as
do Product or Sum, take multiple input signals and operate on these to produce a single signal out-
put.

b)  Attributes—Not applicable

c) Description—Conditioners act on signals, ¢.g., Sources, but not on events (e.g., EventFunctions).
Conditioners can be restarted using the Sync property and/or when the input signals become active.
Restarting a BSC is where its behavior reverts back to when it first started, i.e., time = 0.

B.6.2.1 Eilter ::Conditioner

a)  PDefinition—A Filter is a Conditioner that passes a defined set of frequencj
produce an output signal.

from an input pignal to

b)  Hetributes—Not applicable

¢) Pescription—TFilters are defined as pure with instantaneous ffequen ir band-

uency rolloff required.

B.6.2.1{1 BandPass ::Filter

a)  Pefinition—A BandPass Filter passgs a set o{' ]
heross all its frequencies) and filter§ outall ffequenCies outsi

pal gain

b) Hetributes
Hz)

Hz)
¢)

f¢ ~ 1s the center frequency;

Jpw 18 the absolute value ot the frequency band.
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1.0+
0.8}
0.6}
044
V o2t

0.0

-0.2+
-0.4Y

06T
Time /\(_\

Figure B.16—BandPass (response of Filter to Trape

B.6.2.1{2 LowPass ::Filter

b) Hutributes
cutoff <Frequency>—cutoff frequens
c) Pescription—The output (e,,,,) is giye
€out = €in for £\
hnd
Cout T
where

e;, 1s the mp

s

in
ignal;

of the cutoff frequency.

08

frequen-

ignal. The

Hz)

0.6

0.4+

0.2+

0.0

Time

Figure B.17—LowPass (response of Filter to TrapezoidVoltage)
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B.6.2.1.3 HighPass ::Filter

a)  Definition—The HighPass Filter suppresses all frequencies below the cutoff frequency. All frequen-
cies above and including the cutoff frequency are passed (with equal gain) to the output signal. The
HighPass Filter represents a perfect step filter. See Figure B.18.

b)  Attributes
cutoff <Frequency>—start frequency of Filter; zero implies ac coupled (default = 0 Hz)

¢) Description—The output (e,,,,) is given as follows:

€out = €ijp for £ > £,
and

=10 for £ < f
where

e;, 1s the input;
f 1is the frequency of the input signal;
f. 1s the absolute value of the cutoff frequency.

O\ X
N

DY
ol D)

' o\
0.0
| )

ime

\{sponse of Filter to TrapezoidVoltage)

Pilter blocks a set of frequencies from an input signal and passes (with equal

bain across-all its frequencies) all frequencies outside of the band. See Figure B.19.
b)  Hrtributes

centérFrequency <Frequency>—center frequency of the Filter’s notch (default = 0 [Hz)
frequencyBand <Frequency>—stop band of Filter; zero implies minimum band(default = 0 Hz)

¢) Description—The output (e,,,,) is given as follows:

€out = €in for £ £ (f1£,/2)
and £ 2 (f t+f,,/2)
and
eour = O for £ > (fofp,/2)
and f < (f.+fp,/2)
where
e;, 1s the input;
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f s the frequency of the input signal;
[ is the center frequency;

Jpw 1s the absolute value of the frequency band.

Ita

1.0+
0.8+
. 0.6+
0.4+
0.2+
0.0 /\
Time AN\ DN\
Feapezold )

Figure B.19—Notch (response of Filte

B.6.2.2|Combiner ::Conditioner
a)  Pefinition—Combiners take multiplei d\combine them into a single output signal.
b)  Hetributes—Not applicable

c) PDescription

B.6.2.2(1 Sum ::Comb
a)  PDefinition
b)
¢)

equency

Time

Figure B.20—Sum
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B.6.2.2.2 Product ::Combiner
a)  Definition—Product makes signals from other signals by multiplying them together.
b)  Attributes—Not applicable
c) Description

Figure B.21 shows the product of two sinusoidal signals, one with an amplitude of 1 V and a fre-
quency of 30 Hz and the other with an amplitude of 1 V and a frequency of 960 Hz).

ool | \
y §2Mﬂ ﬂ ﬂf\wf\ﬂﬂ MWM | A
|

o A

AT > 50

B.21~<Pro uct\j

B.6.2.2{3 Diff ::Combine

a)  Pefinition—Diff 1)
from the ﬁ%ﬁgn
b) Huributes—

©)

§ by subtracting the second and subsequenit signals

gnce between two sinusoidal signals, one with an amplitude of]l V and
€ other with an amplitude of 1 V and a frequency of 960 Hz.

A i
A

Figure B.22—Diff
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B.6.2.3 Modulator ::Conditioner

a)

b)
¢)

Definition—Modulator provides facilities to create a modulated signal where the modulation is pro-
portional to the input signal.

Attributes—Not applicable

Description

B.6.2.3.1 FM<type: Voltage|| Power> ::Modulator

a)

b)

Definition—FM is a modulator where the instantaneous frequency of the sinusoidal carrier varies
with the amplitude of the modulating input signal.

ttributes

hmplitude <Physical>—peak amplitude of sinusoidal carrier wave
carrierFrequency <Frequency>—frequency of sinusoidal carrier wave
frequencyDeviation <Frequency>—frequency deviation

Pescription—The instantaneous frequency of a signal is defined
M, the general solution is given as follows:

e = E_sin(dg/dt)

Wwhere

de/dt = f, + frequencyDeviation

where the general solution for dg/dt > y viation X m(t) is given as follows:

hnd

As afi exampleythe output for a FM-modulated cosine waveform is given by the following equation:

>

e = E sin(w t + mesinw.t)

where

D

is 2nf;, ;

w,, is 21t X modulating frequency;

m

my deviation ratio (= modulation index).

In order that the output signal has the correct deviation ratio, this BSC requires that the amplitude of
the modulating input signal has a value of 1 (unity).

Figure B.23 shows frequency modulation where the carrier has a frequency of 960 Hz with an
amplitude of 1 V and the modulating signal has a frequency of 30 Hz.
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1.0
0.8
0.6
0.4
0.24
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-0.2H
0.4
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-0.8+
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Time

Figure B.23—FM

B.6.2.3]2 AM ::Modulator

a)  Pefinition—AM is a modulator where the amplitude of e of the

modulating input signal.
b) Huributes

modIndex <ratio>—modulation ind S (default = 03)

¢) Pescription—The equation for AM §i
Wwhere

E.  is the catrier dmplit
m(f) i {ylating\si

1S 2w ¢

-modulated sinusoid signal is given by the following efjuation:

plitude (unmodulated);

of modulation (= modulation index);

@.._is 21 X modulating frequency:

w, 1s 21 % carrier frequency.

(4

In order that the output signal has the correct modulation index, the BSC requires that the amplitude
of the modulating input signal has a value of 1 (unity).

Figure B.24 shows amplitude modulation where the carrier has a frequency of 960 Hz with an
amplitude of 1 V and the modulating signal has a frequency of 30 Hz.
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15

1.0—q

Ju Lk
(N

-1.0

5+ ]
Time

Figure B.24—AM

B.6.2.3{3 PM<type: Voltage|| Power> ::Modulator

a)  Pefinition—PM is a modulator where the phase of the st litude of
he modulating input signal.

b) MUttributes
hmplitude <Physical>—amplitude gt sthusog rier W (default=1|V)
CarrierFrequency <Frequency>—frequ S i arri (default = 1 kHz)

(default = w4 rad)

c) Pescription—The equation for PM sy gna%/en as fQllows:
72

arrier amplitude (unmodulated);

W, 1s 2m X carrier frequency;

5 ranhaca dasiotion (- oo dlotiog todo) .
V7 1ISPrase-atviatoht——ihoattatdoniaex);

is 2 x modulating frequency.

S

m

In order that the output signal has the correct phase deviation, the BSC requires that the amplitude of
the modulating input signal has a value of 1 (unity).

Figure B.25 shows phase modulation where the carrier has a frequency of 960 Hz with an amplitude
of 1 V and the modulating signal has a frequency of 30 Hz.
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B.6.2.4

B.6.2.4
a)

b)

follotvs;

ty =

Transformation ::Conditioner

Pefinition—Transformation takes a signal and trans
Homain to the frequency domain).

Uttributes—Not applicable

Description

1 SignalDelay ::Transformation

The delayat time

Figure B.25—PM

ng it from the time

Definition—With SignalDelay, the In si alade become the Out signal, where the|delay is
Hefined by an initial fixed delay a :

ittributes

hceeleration <Frequeng at\which the (default =0 s_l)
Helay <Ti the i (default = 0F)

Fate <Ratio 2 1’8 (default =0
Pescription o besapplied to both signals and events. SignalDelay can be jused for

t (t;) between the input and output is calculated from the initialization tinje (¢,) as

SignalDelay = Delay + (Rate x t) + (Acceleration x t° 2])

When the signal delay time (z,) is greater than the current time (), SignalDelay presents a null out-

put signal.

A signal delay time that is negative refers to events that will happen in the future. This value is a

valid signal specification and represents a change in the time base of the signal. For example, a rate
of 1 has the effect of doubling the frequency (i.e., halving the period) of any input signal.

Example:

An example of SignalDelay is radar, the delay for a signal to travel to a moving target, where all
properties are defined with respect to distance (meters) and the speed of light (meters/second).

The delay for a signal to travel to a moving target is defined as follows:
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— Delay is the fixed delay (due to distance from target to the observer), m/(m/s) =s.

— Rate is the velocity at which the target is moving away from the observer,
(m/s)/(m/s) = dimensionless.

— Acceleration is the rate at which the velocity of the target (from the observer) is changing,
(m/sz)/(m/s) =5

Using the SignalDelay for radar defines both the radar pulse delay for the target plus any Doppler
effect, due to the target movement, through changes to the signal time base.

Figure B.26 shows the effect of a SignalDelay on a WaveformRamp. In this example, the delay is
0.1 s, the acceleration is —0.1 s_l, and the rate is —0.1.

B.6.2.4
a) i i multiplies the input signal with a coefficjent that
b)
(default = 1.0)
c) e-damped over a given time, according to a floating-point flamping

—t/t

ined by the damping factor, using the expression e **, where 1|is equal

0.8

0.2+

0.0

Time

Figure B.27—Exponential (constant amplitude =1 V)
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B.6.2.4.3 E ::Transformation
a)  Definition—E is an exponential operation on a signal. See Figure B.28.
b)  Attributes—Not applicable
c)  Description—The output of the signal may be expressed by the following equation:
y = e
where

y s the signal output;
x  is the signal input.

3.0+

251
201
V 150

1.0

0.5+

0.0

B.6.2.414 Negate ::Transfg

a)  Pefinition—Negate modi 8 si iplitude.
See Figure B.29.

b) 4ttributes@
c) Pescription—<T}

Time

Figure B.29—Negate (constant amplitude = 1 V)

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) -91-
IEEE 1641-2004(E)

B.6.2.4.5 Inverse ::Transformation

a)  Definition—Inverse is the mathematical reciprocal of a signal. See Figure B.30.

b)  Attributes—Not applicable

¢) Description—The output of the signal may be expressed by the following equation:

y = 1/x
where

y  1s the signal output;
x s the signal input.

OTE—The value oI y 1s indeterminate when the value or x 1s U.

v RN

QLB

O

TG

B.6.2.4{6 PulseTrain ::
a) Deﬁnition$ ; of pulses of the In signal by multiplying the input sig
he amplitude o S
b) MUttributes
pulses&Pu
Fepeti mber of times the list of pulses is output; zero indicates that thg
(default =0

Figure B.31 sho

s the creation of a PulseTrain where the In signal is a sinusoid of ampli
with/a frequency of 30 Hz and the pulses are defined by the PulseDefns [(0.2,0.5,0.5),(0.4,d.3,0.5)].

nal with

delV

The default repetition value of 0 is assumed.
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1.0+
0.8
0.6+

o ime e
e 111 1

-0.6+
-0.8+
-T.0LT T T ~

Time N\

Figure B.31—PulseTrain

B.6.2.4[7 Attenuator ::Transformation

a)  Pefinition—Attenuator scales the amplitude (a dependent Va al and allgws both

he increase and decrease of the signal. See Figure B.
b) Hutributes
(default = 1

c) Pescription—The output of the sign2 & ¢ b gllowing equation:

NOTE—If the velue
bhase shift.

dc signal will also be negated, and an ac signal will acquife a 180°

N
\“ N

1.0

0.0 _
Time

Figure B.32—Attenuator (gain = 1.5, constant amplitude =1 V)
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B.6.2.4.8 Load ::Transformation

—03-—

00Q)

a)  Definition—Load provides an impedance to load a signal. See Figure B.33.
b) Attributes
resistance <Resistance>—the impedance (in ohms) of the resistive part of the load(default = 0 Q)
reactance <Resistance>—the impedance (in ohms) of the reactive part of the load(default =
¢) Description—Load provides an impedance, defined in terms of resistance and reactance, which can
load a signal.
1.0
0.8+
0.6+
4
0.4+
0.0 = \/ﬁ
ime\\ "/ N\,
ACINZA

B.6.2.4{9 Limit<type: Voltage|| Current|| P

a) the limit value.

b) Muributes
imit <Physical> aximum or minimum signal (default =1

c) Descriptioé i refore, using a Limit(Voltage) on a voltage sign
he signal voltag ) on a voltage signal restricts the voltage to limit th
ising the e ) mmit(Power) restricts the voltage to limit the power u
expression /N

Figure B.33—Load (resi

s
Definition—Limit restricts thevatues \of tlge@pal to

N

1.0
0.8+

al limits
current
sing the

quency

U.0+
0.4+
0.2+
V o0
0.2+
-0.4+
0.6+
0.8
1.06L

Time

Figure B.34—Limit
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B.6.2.4.10 FFT ::Transformation

a)  Definition—FFT (i.e., Fourier transform) converts time domain signals to frequency domain signals.
It is more restricted than the other BSC signal combination mechanisms. It uses a number of samples
(which is rounded up to the nearest power of 2), the time over which the signal will be sampled, and
the signal to be converted.

b)  Attributes

samples <Integer>—number of samples to be used (before rounding) (default = 1023)
interval <Time>—time to sample signal (default =1 s)

c)  Description—The number of samples used is always the next power of 2.

FFT converts time to frequency domain signals, useful for measuring frequency characteristics or
performing signal analysis. The FFT returns the magnitude of the value of th¢'signal within ¢ach fre-
0 Hz to

FFT loses any signal phase information because it provides only,.reakvalye provide
hny complex components.

Figure B.35 shows the FFT of a phase-modulated signal where 960 Hz

with an amplitude of 1 V and the modulating signaan

04+

Z’§>§§ N

' /\&\ \/\ Frequency

Figure B.35—FFT of PM signal

ignalFunction

a) [efinition—An EventFunction creates and manipulates events. Events are signals without value
M{OTMATion, WICTT the (MpOTTant (Mformation i3 Wich they DECOME aclive and inactive.

b)  Attributes—Not applicable

¢) Description—A signal can be used as an event, but an event cannot be used as a signal. In general,
EventFunctions can be combined to create complex events that are used to synchronize or gate
other BSCs.

B.6.3.1 EventSource ::EventFunction
a)  Definition—EventSources generate events.
b)  Attributes—Not applicable

¢) Description
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B.6.3.1.1 Clock ::EventSource

a)  Definition—Clock generates an event at regular intervals. Each event is active for the first half of the

clock period. See Figure B.36.
b)  Attributes

clockRate <Frequency>—frequency of the Clock (default = 1 Hz)

¢)  Description

1.0

08 \
0.0 : O

B.6.3.1{2 TimedEvent ::EventSource
a)  Pefinition—TimedEv ar intervals. Each event is active fi
cific duration. If the duratio t interval (Every), the Out event is
hctive at each intefwal, b

r a spe-
kignaled

5)
5)
5)
Fated

b) Muributes
Helay <Ti (default =0
Huration <Timg (default =1
beriod <Tim« mae tterval between the start of each successive event  (default = 1
Fepetition <ihtege ber0f events to be output; zero indicates that events are gene
indefifritely (default=0
e
\Q
0.6+
Vo oal
0.2+
0.0

Time

Figure B.37—TimedEvent (delay = 0.1 s, duration = 0.7 s)

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

— 96— IEC 62529:2007(E)
IEEE 1641-2004(E)

B.6.3.1.3 PulsedEvent ::EventSource

a)  Definition—PulsedEvent generates an Out event in the form of a sequence of timing pulses prima-
rily intended for use in generating Source signals. The sequence consists of a train of N pulses
(where N may be any integer greater than 0). Where N is greater than 1, the pulses may be of
unequal duration and spacing. The pulse train may be either output once or repeated infinitely and
continuously for a periodic timing sequence. See Figure B.38.

b)  Attributes

pulses <PulseDefns>—a list defining the shape of the pulses to be created
repetition <integer>—the number of times the list of pulses is output; zero indicates that the
sequence is repeated indefinitely (default=10)

c) Description— Changes in state (e.g., pulse start and stop) are specified from # = 0. Cycling is facili-
ated by resetting the time () to 0.

<\ \

0.8+

0.6+
4

0.4+

0.2+

0.0

B.6.3.2
a) t condi-
ign of the
b)
¢)
B.6.3.2

a) Pefinition—EveéntedEvent allows events to be combined to produce complex event streams|
b) Mttrbutes—Notapplicable

¢) Description—EventedEvent uses multiple inputs to successively enable and disable its own output.
The first input (In(at=1)) is regarded as the enable event; subsequent inputs are regarded as disable
inputs.
The output is enabled (i.e., active) when the input goes active.
If a second input is assigned, the output is disabled (i.e., inactive) when the second input goes active.
The output is then enabled (i.e., active) when the first input goes active again, and so forth.
If multiple inputs are assigned, the behavior is determined by cascading the inputs through multiple
EventedEvent pairs.

Figure B.39 shows an event stream as created by the combination of two Clocks, one with a clock
rate of 20 Hz and the other with a clock rate of 15 Hz.
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Figure B.39—EventedEvent

B.6.3.2|2 EventCount ::EventConditioner

a)  Pefinition—EventCount filters out input events to onl§ input ev
Figure B.40.
b) MUttributes
Count <Integer>—identifies the nu at m st r before a event is generate
(default =0
events are 1

¢) Pescription—EventCount counts ev s an event when count

is dependent on the value of th

ent. See

(o

eceived.
e count

Figure B.40—EventCount (count = 1)

B.6.3.2.3 ProbabilityEvent ::EventConditioner

a)  Definition—ProbabilityEvent generates an event stream based upon the event stream present at the
In event. It will replicate the same timing information, but will randomly suppress In pulses. Con-
ceptually, ProbabilityEvent comprises a random number generator and a comparator. At each event,
the comparator compares the random number with the value of the attribute “probability” to deter-
mine whether to generate an event in the Out event stream. A seed is included so that the user can

reliably reproduce test results. See Figure B.41.
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Attributes
seed <integer>—for pseudo-random probabilities (default = 0)
probability <Ratio>—value for comparison with random number (default = 50%)

Description—ProbabiltyEvent filters out a proportion of input events. The number it lets through is
determined by the probability event. The bigger the ratio, the more events pass through; the lower
the ratio, the more events are filtered out. ProbabilityEvent filters out complete active sections
regardless of their length.

NOTE—The value of probability is a ratio, which can include values outside of the range of 0% to 100% (i.e., 0
e alues-outside of the range o A o-mav-haveunintended-effects upon-the-signal.

N S N

41~ProbabifityEvent

e In signal is not active. See Figure B.42.

0.4+

0.2+

0.0

Time

Figure B.42—NotEvent
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B.6.3.2.5 Logical ::EventConditioner

a)  Definition—Logical event conditioners take multiple input event streams and combine them into a

single event stream.
b)  Attributes—Not applicable

c) Description

B.6.3.2.5.1 OrEvent ::Logical
a)  Definition—OrEvent is active when any In events are active.
b)  Attributes—Not applicable

c) Description

Figure B.43 shows an event stream as created by the combination of two
rate of 15 Hz and the other with a clock rate of 20 Hz.

1.0

0.8+ o

% 0:4 A G
N\

v

0.0

N
S\ Tirme,”
igure h\—"érEvent

2

B.6.3.2|5.2 XOrEve

any the“other with a clock rate of 20 Hz.

Fipure 44(shOws an gvent stream as created by the combination of two Clocks, one with
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Figure B.44—XOrEvent

B.6.3.2,5.3 AndEvent ::Logical

a)  Pefinition—AndEvent is active when all In events ar€ active:

b) Hetributes—Not applicable
c) Description

Figure B.45 shows an event stream as _create of two Clocks, one witH a clock

S

X
;§$>

B.6.4 Sensor ::SignalFunction

Time

Figure B.45—AndEvent

a)  Definition—Sensors allow signals to be measured, monitored, and compared. A Sensor takes an
input signal and generates measurement values. Any Sensor can be applied to any signal; however,
the resultant value only has meaning when applied to the correct type of signal.

b)  Attributes

measuredVariable <enumMeasuredVariable>—whether the measurement made is of the dependent
or independent variable
measurement <any attribute type>—read-only, most recent value measured
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¢)

measurements <any attribute type)>—read-only, array of measurements made

samples <Integer>—number of consecutive measurements to be made; zero indicates no
measurement is to be taken and indicates the Sensor is acting as a monitor only

count < Integer >—read-only number of measurements currently made

gateTime <real>—continuous range of independent variable (Time) over which measurement is
made

nominal <Physical>—value against which any condition is checked; can be either an absolute value
(e.g., 5 V) or a ratio value (e.g., 50%) representing the percentage value between the low-peak and
high-peak values

condition <enumCondition>—test made between measurement and nominal value

NOGO <Boolean>—read-only flag indicating last measurement of pass/fail status; if no
measurement is taken_ GO is false

GO <Boolean>—read-only flag indicating last measurement of pass/fail statfis; if
is taken, NOGO is false

HI <Boolean>—read-only flag indicating last measurement of high/loyw Status; 1 ment is
taken, HI is false

[ O <Boolean>—read-only flag indicating last measurement of

is taken, LO is false

UL <Physical>—upper limit value against which conditio

measufement

rement

Description—Sensors are used to measure physicé 2 ig i then be
Fead back through measurement values. Sensors are such as
foot mean square (rms) or average. Sensors may i ig ignal that
Can be used by other BSCs. The Owt signalof a Senisok i i i i lition is
being met.

The Sensor generates an output v “theasure-

ments.” By combining/xarious teristics
bf a signal can be de
A Sensor can tal pttribute

‘samples.” Zero indi 8 X ! i is|la moni-
or only. The niymbg ntly taken is held in the read-only attribute “coyint.”

The attribute ‘gate TS value of

value of

becomes
he Gate
fen until
the gate

Fach Sync event restarts the measurement operation from the beginning, so that the Sy11c event

vlCalb LllC qullL’ \qulll U} auu ICDCLD LllC lllCabulClllClll

A Sensor is only operational while it is taking measurements. When the number of measurements in
the attribute “samples” have been made, the Sensor calls Change (see Annex C) on the input signal.
A monitor where the attribute “samples” is zero never calls Change on the input.

B.6.4.1 Counter ::Sensor

a)

b)
©)

Definition—For all Sensors, every time a measurement is taken, the attribute “count” is incre-
mented. Counter is a Sensor that counts when a measurement would be taken, but does not take any
specific measurement.

Attributes—Not applicable

Description
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B.6.4.2 Timelnterval ::Sensor

a)  Definition—Timelnterval measures the time interval between the In/Sync event going active and
the Gate event going active.

b)  Attributes—Not applicable

c) Description—The measurement is taken only when the In event is active and Gate event goes
active. The time counter is set to 0 every time the In or Sync signal becomes active.

If no Gate is present (i.e., unassigned), the time interval is the time between consecutive In events
going active. If the Gate event is present (i.e., allocated), the time interval is recorded when the
Gate event becomes active. The timer is reset when the In event goes active.

The Sync event clears the count (count = 0) and resets the timer

B.6.4.3] Instantaneous<type: Voltage|| Current|]] Power|| Fregqu

sigtance||
Capacitance|| Conductance|| Inductance> ::Sensor

a)  Pefinition—Instantaneous measures the amplitude (i.e., value) ofthe

b n ‘thpe”
ht specified instances in time.
b)  Hetributes—Not applicable

¢) Pescription—The instantaneous type value of the si ith Tes variable
e.g., time) is returned. The signal is not sampled ovier a@age time : i | only to

Time

Figure B.46—Instantaneous

B.6.4.4 RMS<type: Voltage|| Current> ::Sensor
a)  Definition—RMS measures the root-mean-square (rms) value of a signal.
b)  Attributes—Not applicable

¢) Description—The default rms gate time should be a whole number of periods of the input signal to
achieve maximum accuracy.

Figure B.47 shows the rms value of the sum of two signals; a sinusoid of amplitude = 1 V with fre-
quency = 1 Hz and a constant of amplitude = 1.5 V.
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2.0+

1.59

1.0+

0.0

Time

Figure B.47—RMS

B.6.4.5|Average<type: Voltage|| Current|| Power|| Frequency>\:Sensg¢
a)  Pefinition—Average is the arithmetic mean of all the signa
b)  Hetributes—Not applicable

¢) Pescription—The default average ga 1t signal

0 achieve maximum accuracy

V with

B.6.4.6 PeakToPeak<type: Voltage|| Current|| Power|| Frequency> ::Sensor

a)  Definition—PeakToPeak is the difference between the highest value and the lowest value during the
gate time.

b)  Attributes—Not applicable
¢) Description

Figure B.49 shows the peak-to-peak value of the sum of two signals; a sinusoid of amplitude = 1 V
with frequency = 1 Hz and a constant of amplitude = 1.5 V.
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2.0

1.5

1.0+

o Time /\( \

Figure B.49—PeakToPeak

B.6.4.7|Peak<type: Voltage|| Current|| Power|| Frequency> ::

a) Pefinition—Peak is the value obtained by subtracting the naximum rheasure-

ment of the signal during the gate time.
b) Muributes—Not applicable
c) PDescription

Figure B.50 shows the peak value of the sumno a-sihusoid of amplitude = 1 V ith fre-

Time

Eigure B.50—Peak

B.6.4.8 PeakNeg<type: Voltage|| Current|| Power|| Frequency> ::Sensor

a)  Definition—PeakNeg measurement is the value obtained by subtracting the mean value from the
minimum measurement of the signal during the gate time.

b)  Attributes—Not applicable
c) Description

Figure B.51 shows the peak negative value of the sum of two signals; a sinusoid of amplitude =1V
with frequency = 1 Hz and a constant of amplitude = 1.5 V.
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0.0

-0.5+

-1.0

Time

Figure B.51—PeakNeg

B.6.4.9 MaxInstantaneous<type: Voltage|| Current|| Power|| Freque Cy> wSens

a)  PDefinition—MaxInstantaneous measurement is the maximtun meagy
bate time.

b)  Hetributes—Not applicable
c) PDescription

Figure B.52 shows the maximum instantaneo he f ampli-

Figure B.52—MaxInstantaneous

B.6.4.10 MinInstantaneous<type: Voltage|| Current|| Power|| Frequency> ::Sensor

a)  Definition—Minlnstantaneous measurement is the minimum measurement of the signal during the
gate time.

b)  Attributes—Not applicable
c) Description

Figure B.53 shows the minimum instantaneous value of the sum of two signals; a sinusoid of ampli-
tude = 1 V with frequency = 1 Hz and a constant of amplitude = 1.5 V.

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

B.6.4.1

B.6.5 Digital ::S':
a) Pefinition—Digita

-106 - IEC 62529:2007(E)
IEEE 1641-2004(E)

251

2.0+

1.5

1.0+

0.0 " /\
Time AN

Figure B.53—MinInstantaneous

1 Measure ::Sensor

Pefinition—Measure measures any control attribute, as oppQ t apa i fa BSC
br TSF.

U ttributes

Description—This subclass provides ™t TSF or

BSC.

plled by
compli-
ectronic

pital sig-
ues that

o3 5.1 and
B.65,2. A control signal is an analog signal whose value varies between low and high thiesholds.

Digital signals are unique in that their values do not take on physical values; rather, they take on
enumeration values that represent physical values.

B.6.5.1 SerialDigital<type: Voltage|| Current> ::Digital

a)

b)

Definition—SerialDigital provides a [digital] control signal. These signals may take the form of a
low signal, a high signal, or no signal (i.e., high impedance). They are defined by the characters L,
H, Z, and X in a character string.

Attributes

data <Character String>—string containing characters H, L, Z, X, which identify digital state
period <Time>—digital clock rate
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logic H value <Physical>—analog logic high (1)
logic L value <Physical>—analog logic low (0)
¢) Description—The characters represent the digital signals as follows:
— H logic high (or logic 1)
— L logic low (or logic 0)
— Z high impedance (absence of logic signal)

— X unknown or indeterminate logic level

Figure B.54 shows a serial digital sequence where data = HLLHHLHZZHL is sent at a digital clock

rate of 20 Hz. The sequence is synchronized and repeated periodically.

N
VS T

N,
[
=
ya

ALY

- {
AN

AL N\
N\

.54—SerialDigital

period <Time>—digital clock rate

arallel streams of [digital] control signals. These sigials may
a high signal, or no signal (i.e., high impedance). They are repfesented
d X in an array of character strings. The output is multichanndled, and

aracter String>—each string String containing characters H, L, Z, X, whi¢h

ogic H value <Physical>—analog logic high (1)
logic L value <Physical>—analog logic low (0)

¢) Description—The characters represent the digital signals as follows:

H
L
V4
X

logic high (or logic 1)
logic low (or logic 0)
high impedance (absence of logic signal)

unknown or indeterminate logic level

Figure B.55 shows a parallel digital sequence where data = [HLHLZH, LHLHHL, LLHHLZ] is sent
with a period of 30 ps.
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Signals

Figure B.55—ParallelDigital

Time (\Q@
2O

B.6.6 Connection ::SignalFunction

¢) Pescription—Connections collect sigm S a ins such
hs UUT pins. Connection subclasses are @o ditach regl pins names.
B.6.6.1| TwoWire ::Connecti
a)  Pefinition—Two Mite is’a 8 nection in which the hi terminal represents the hot| or live,

bide of a circuit and thé ina the cold, or return, side of the circuit.
b) MUttributes @

::Connection

a) Pefinition—N\T ireComp is a two-wire connection in which the true terminal represents|the true
signal foradiffergntial digital signal and the comp terminal represents the complement signgl for the
Hifferential digital signal.

b) Uitkibutes

true <Character String>
comp <Character String>

c)  Description

B.6.6.3 ThreeWireComp ::Connection

a)  Definition—ThreeWireComp is a three-wire connection in which the true terminal represents the
true signal for a differential digital signal, the comp terminal represents the complement signal for
the differential digital signal, and the lo terminal represents a ground, or screen, connection.

b)  Attributes

true <Character String>
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comp <Character String>
lo<Character String>

¢) Description

B.6.6.4 SinglePhase ::Connection

d) Definition—SinglePhase is a two-wire connection in which terminal a represents the live connection
to one phase of a one-phase (or more) circuit and the terminal n represents the neutral connection to

the circuit.
e) Attributes

a <Character String>

h <Character String>

f)  Description

B.6.6.5|TwoPhase ::Connection

Cuit.
b) Hetributes

h <Character String>
b <Character String>
h <Character String>

c) Pescription

a)  Pefinition—Threg

hection to oA pret
bhase of a thrgé-phase circuj
hree-phase cire Thera sutra)/Connection to the circuit.

b) MUttributes

c) Pescriphi

B.6.6.7| ThreePhaseWye ::Connection

hnection
b second
the cir-

fiection in which terminal a represents the live con-
terminal b represents the live connection to th
1 ¢ represents the live connection to the third pHase of a

e second

a)  Definition—ThreePhaseWye is a four-wire connection in which terminal a represents the live con-
nection to one phase of a three-phase circuit, terminal b represents the live connection to the second
phase of a three-phase circuit, terminal ¢ represents the live connection to the third phase of a three-

phase circuit, and terminal n represents the neutral connection to the circuit.
b) Attributes

n <Character String>

a <Character String>

b <Character String>

¢ <Character String>

¢) Description

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

—110 - IEC 62529:2007(E)
|EEE 1641-2004(E)

B.6.6.8 ThreePhaseSynchro ::Connection

a)  Definition—ThreePhaseSyncro is a three-wire connection for use with the three-stator outputs of a
Synchro.

b)  Attributes
x <Character String>
y <Character String>
z <Character String>

¢) Description—Terminals X, y, and z represent the stator terminals S1, S2, and S3. The stator is con-
nected in a delta format, and the output voltages are developed between x and y, y and z, and x and
z.

B.6.6.9|FourWireResolver ::Connection
a) Pefinition—FourWireResolver is a four-wire connection for use with four'statortexminals of a

Resolver.
b)  Hetributes
51 <Character String>
52 <Character String>
53 <Character String>
54 <Character String>

and teyminals s2 and s4 are Jused for

used fo

¢) PDescription—Terminals sl and s3 arg
he cosine output.

W€ oltp

B.6.6.1p SynchroResolver ::Connectio

a)  Pefinition—SynchroRegolver consists o ections for use with the rotor termipals of a
Synchro or Resolver.

b) Muributes

1 <Character Stri
2 <Chara

I3 <Characte 1
[4 <Character" Sty

c) Pescription-xInman slicatierfs, only two terminals (i.e., rl and r2) are required for thq R1 and
R2 exditationconngcti a Synchro or a Resolver.

a) Pefinition—A Series connection “via” is used when only one connection is required at|the test

b) MUnributes

via <Character String>

¢)  Description—This connection is used for Series signals (such as the application or measurement of
current) where only one terminal is connected to the test subject.

B.6.6.12 NonElectrical ::Connection

a)  Definition—NonElectrical is a connection for use with nonelectrical signals (such as the connection
of fluids and gasses).

b)  Attributes

to <Character String>
from <Character String>
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¢) Description—The terminals to and from are both used where a fluid flows to and from the test
subject. Either terminal may be used on its own if the fluid passes only one way (to or from the test
subject).

B.6.6.13 DigitalBus ::Connection

a)  Definition—DigitalBus is a connection comprising one or more terminals. One terminal is used for
each simultaneous (i.e., parallel) digital data channel.

b)  Attributes—Not applicable

¢)  Description—The number of parallel connections is specified by the <width> of the signal. Only
active (i.e., data-carrying) signals are considered. Ground or return connections that may be required
by the mechanical interfacing are not considered.

@6@
S
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Annex C

(normative)

Dynamic signal descriptions

C.1 Introduction

This annex describes the dynamic interactions of BSCs in signal models and TSF components and what hap-
pens whien they are programmed In any native carrier language.

Signal descriptions can use both static and dynamic signal definitions. The STD actions
availablg through the control interface (i.e., IDL) and ensures all the action§ are igistic. Imjorder to
provide fa consistency to dynamic signal descriptions, the following concef

a) A signal model defines a signal.

b) Pignal models have a single state. The state attributed to the sigha el te of its
butput Signal.

¢) Pignal models synchronized by different events rep frames.

To alloy e to Sig-
nal statg e Signal
state chj b Signal
state chs

In order ines the
interacti ignalK i igne cts. A signal model consisting of more fhan one

compongnt describes one gigns y”’ com-

ponents] but is onl i of hav-
ing one pf its components c signal
model, the user can sfakt eith 1€ hl decay
compon lynamic
behaviof ) mantically described. This standard ensures that starting any component
within aJsi i i '

Starting 1 be the

same.

The STD.$tandard describes dynamic behavior by describing what happens to individual components when
events amd-actiors happcu. TFhs appu)au‘u pluvidca a VCTy towtevetvewofthe l,uuq)wuculb’ TITteTac iOIl, but
does not provide an overall description; such big-picture descriptions have to be inferred on a case-by-case
basis. This approach allows the standard to be used to describe more complex and varied scenarios without
considering each action sequence in detail. On the down side, there may be many scenarios that are undesir-
able or meaningless to a test system, e.g., having a signal that goes nowhere. In these cases, the STD stan-
dard does not ensure such signals have a useful purpose; it ensures only that their behavior is deterministic.

The TPL provides a subset of the more traditional behavior expected from signals for test purposes.

Unlike static signals, dynamic signal descriptions can have their definitions changed, e.g., changing an
attribute value or being connected to another signal model. These changes are buffered up and become the
signal’s next settings; the signal holds the next set of signal characteristic until the signal is requested to
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change. At that point, all the changes for the pending settings are applied together, and the signal has its new
characteristics. Any subsequent changes become the next settings, and so on.

C.2 Basic classes

C.2.1 ResourceManager

ResourceManagers are resource managers that are used to create either single signal objects or signal mod-
els, using the Require method, for use within a native carrier program.

The RedourceManager is the only directly createable class object specified by the he min-
imum nyimber of ResourceManagers that a valid system can have is one.
The use|of different ResourceManagers within a native carrier program allg : it of dif-
ferent tgst environments, e.g., an intermix of ResourceManagers that rep ) i wirofirhent and
ATE subsystem environments all within the same test program.
C.2.1.1|Method
Requir¢( SignalDescriptor [,Uniqueld] ) — The Require r signal
compongnt models.

— SignalDescriptor is a string with the name ®f a sig ‘ .2 in XML

static signal model description as presdribedN
— Uniqueld is an optional VARIAN i be used
nternally by the underl

C.2.1.2]Comments
The SighalDescriptons to descrip-
tion conjfforming to 3 on for a
constan{ voltage are as ¢

—  ‘Constant”

—  Consta

— $Con

—_ Y<
Exampl;
Set myAMv= Std.Require (‘AM SIGNAL’)

myAM.car ampl = “100kHz”
myAM.car freq = “1V”
myAM.mod freq = “660Hz”
myAM.mod ampl = “0.5V”

Example 2—XML static signal model description

Set myAM = Std.Require (
‘<Signal out=amSig>’ &

‘<AM SIGNAL name=amSig’ &

‘car ampl="1V” car freq="100kHz” mod freq="660Hz” mod ampl="0.5V"/>’&
‘</Signal>")
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The Uniqueld is reserved for implementations, e.g., used by a TPL processor to help its runtime system
determine which resource is best to supply the signal. It allows helper information to be held in a common
way.

C.2.2 Signal

The Signal class provides a control interface for all signals and events described by BSCs. This control
interface is used by BSCs to describe signal models and to control input signals. Because TSFs are built up
using BSCs, the same rules apply equally to TSFs.

C.2.2.1 Properties

staJHThe state property reflects the state of the signal or event being de sociated
signal model. The state property of the Signal interface is a read-only, it fequest”
property and cannot be changed directly through the Signal’s control inteffase the state
property can take are as follows:

Stopped—The Stopped state indicates that the signal is in a genetali o ition, Y.e. signal
agtivity is present. Thus a Stopped Signal can represent eithet™no signal, ata i an
allocated resource that has not been activated or triggepéd. AIPSigna it state.

Paysed—The Paused signal is waiting to be triggered ifito [ by 2 A

Phused signal does not yet exist, but all the nece o e i dred and
afe awaiting the final on or go event,
Actjve—The Active signal is active and's

njeasurable and available for use.

hl is

C.2.2.2|Methods

Stop([timeout=0])—The S e S , ive Signal and
thefeby frees any asspcrated signal resov \ oW1 ignal will

becpme Stopp
Run([timeout 9

tessful Run, thé

owing a
method

s¢ method initiates the Signal to its next settmg If nq further
dlcates that the current Signal is ﬁnlshed and no longer needed. This
br signal

e Signal
the IDL
g method

returns the IDL HRESULT success code S FALSE (OxOOOOOOOlL)

A method called with a timeout value of zero is asynchronous.
C.2.2.3 Comments

The Signal class is provided to define interactions between different BSCs and between BSCs and test pro-
grams. The way that BSCs use and create Signals is local to the implementation and defined by the common
interfaces. These interactions are characterized in two ways:

a) Notification of changes through Signal state changes

b) Requests for Signals to alter through Signal method calls
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An event represents information at a discrete point in time. It has no time duration and as such represents a
time singularity. An event is when a Signal’s state changes.

A signal is based on an event and has characteristics that are additional to any event information. A signal
represents a real physical entity, e.g., the current flowing through a wire. Any signal can be used as an event
to initiate some activity.

The Syne reference considers the event occurrence when the state of the Sync Signal becomes Active.

The Gate reference considers the event gated Active while the event is in the Active state.

qused, or
then the

The statepropertyof a-Signal may reflect the actual state of the physical event such as-$
Active. Provided that both the source and all sinks of the signal can be implemented i
state property of the Signal does not have to reflect the physical Paused and Active State

The Sigpal interface also provides an enumeration interface so that a nafive S N can erfumerate
throughfall of a Signal’s allocated BSCs.
Examplé¢:

For Each sf in SinusoidWave.Out
‘sf is an allocated Basic
Next

C.2.2.4|State diagram

Method
Figure ¢.1.

nge. See

Change()

Figure C.1—Signal state changes

For example, when calling the Run method, the state of a Signal may never become Active if the Sync event
never happens. The reason is that Run() tells the BSC associated with a Signal that an active signal is
required. This knowledge in turn causes the BSC to call Run() on all its inputs and then on all its events and
returns with the Signal in the Paused or Active state. When the method returns with the Signal in the Paused
state, the BSC is waiting for some internal event to happen. When this expected event occurs, the signal
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becomes Active. Run() does not cause a Signal state to become Active, but it indicates that an active signal is
required.

All methods are asynchronous. A native test program, therefore, needs to monitor the Signal state or use a
timeout value in the method call to determine when the signal has become active.

C.2.3 BSCs

The BSC operation is controlled both through its OQut Signal interface methods and the state of any In,
Gate, and Sync Signals, providing a two-way control mechanism.

The gengral behavior of a BSC is that the Out Signal state reflects the In Signal refé¢rence’state.

— When the input Signal state is Stopped, the output Signal state is Stoppe
%

— When the input Signal state is Paused, the output Signal state is Paus

— When the input Signal state is Active, the output Signal state is ¢ ferenced

s assigned, Paused awaiting a Sync event.

All BS(s have two input event references called Syne and faBSC

as follows:

$ync unassigned - restarted when the
— $ync assigned - restarted when the ctive.
— (ate unassigned - is operational whileth

— signal’s

When a[BSC or signal res

the metho@s

SC will
ences as

Any of
affect th
follows]|

Sto bf its
aps . ;

Rup—The i d In
S hny

1gnal'model to 3tart by calling the Run method to act upon any on the signal interfaces.

Change—Causes the Signal’s associated BSC to go on to its next internal function settings and calls
Change() on all its input Signals.

A BSC may have pending settings that represent different signal characteristics. These characteristics may
have been changes to signal attributes or built-in Control changes. Calling the Change or Run method will
cause the BSC to change its signal characteristics.

C.2.3.1 Signal state diagram

As well as the methods affecting the state of a signal, the In and Sync Signal of a SignalFunction may also
change the state of the BSC’s Out Signal. In Figure C.2, the => symbol should be read as “enters the state,”
e.g., In => Paused is read “In enters the state Paused.”
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< Stopped >A

In=>Paused In=>Stopped

< Paused > In=>Stopped

In==Active
Sync=>Active In=>Paused

v
< Active

Figure C.2—In (Event) state change

When thle BSC’s Signal becomes Paused if Syne event is unassigred, them\th&Si e continu-
ous signfal, and the Signal immediately becomes Active. If a Sync-e is assigned it pe ynchro-
nized signal, and the Signal becomes Paused and is then dri¥en th

When a|Signal proceeds to a state, it enters each state i

C.2.3.2|Comments

The behpvior of all BSCs is governed by the\ follgwing 1iles:
— When any BSC is net dixectly refe ec nobody is using the BSC, it will be imnjediately

— When a BSC is dgstroyed and prior t0yits\destruction, any Out Signals of the BSCs have the Stop
method cal i have all become Stopped In Slgnals of the HSCs are
inassigned, e_met

hen all assigne ished with an In Signal, the Change method of the In Signal is
— e dugput Sign? Active and BSCs properties are altered, these properties represent its next

— erence is\unassigned, the Out Signal shall enter Active from Paused immediafely.

4¢etive. If the Syne event becomes Active again while the Out Signal is Actfve, then

he Out Signal is synchromzed to this Sync event, i.e., it starts again from time zero (T(i)). Once
al state is not affected by the. Qvnn state

— Once the Out Signal is Active, the BSCs are operational only while the Gate reference event is
Active (gated on). In other words, once triggered, the Out Signal enters the Active state, but the sig-
nal is only present while the Gate event is gated on.

—  When the Out Signal enters the Paused state from the Stopped state, it acquires any necessary
resources and prepares the signal ready for output.

— When the Out Signal enters Active from Paused, the real signal is activated, and the output Signal
state becomes Active.

—  When the Out Signal enters Paused from Active, the real signal is deactivated, and the output Signal
state becomes Paused.

—  When the Out Signal enters Stopped from Paused the resources are unprepared and released.
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The Conn property allows a user to specify connectivity of BSCs without any implied activation, which is
implicit with the In property. Conn is used for a dynamic model, where the user wants to show connectivity
of signals without any implied activation. All BSCs connected solely through the Conn property exist in
separate time frame and have no implicit synchronization between them.

The SignalFunction also provides an enumeration interface so that a native code program can enumerate
though all of the Out Signals of a SignalFunction. In most cases, there is only one Out Signal to enumerate
through.

Example:

Foxr EFach in Sinusoid

s.Run ‘s is the Out Signal
Next

C.3 Dynamic signal goals and use cases

The use dard does not diffgrentiate

between

Using a the TSF
within t change
the behd

Calling nodel so
that the

Calling ts to be
initiated

The Ruf, Change, 2 hich the
Signal 1

There is two sig-
nal modg

An ever] 1 model

compongnts’

An event gating a TSF component has the effect of gating the TSF output signal model components.

When two subsignal models exist in different time frames, activating the first signal model does not call
Run() on the event of the second signal model.

The Run method makes sure that Run() is called on all inputs and Gate and Sync events.

The Change method calls Change() on all inputs, but does not affect any Gate or Sync events.
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Annex D

(normative)

IDL basic components

D.11In

troduction

The following IDL provides the common interface description for all the basic components described within

this star
interfac
IDL. Th
should
BSC im|

The 1DI]
describg

NOTE—]
this anne|

D.2 |

uui

veq

hell
]
library
{

img

img

#ds

INT
INT
INT
INT
INT
INT

1 PR =t P EREEE = —C S T . - : - 1
[UdIt. TTIC USC O UILS TIVL dITOWS 1CSU PIOZgTdIIlS WITUCIT T TdUVE CAITICT 1dIlg

se the same IDL to ensure compatibility between native carrier langua
blementations.

| defines the types, interfaces, classes, methods, propertigs
d in this standard.

sion(1.0),
pstring ("STD 1

STDBSC Q

ortlib ("std

inter es

yces and provide typedefs
erface I##i;

typedef I##i* i

3 );
DECIL\( /JPulseDsfn
DECLA PulseDefns );

ommon
supports
ntations
lifferent

rt BSCs

lusion of

Be

\se or Derived Physical Types

typedef Physical Admitance;

typedef Physical AmountOfInformation;
typedef Physical AmountOfSubstance;
typedef Physical Capacitance;
typedef Physical Charge;

typedef Physical Conductance;
typedef Physical Current;

typedef Physical Voltage;

typedef Physical Resistance;
typedef Physical Energy;

typedef Physical Force;

typedef Physical Frequency;

typedef Physical Heat;

typedef Physical Illuminance;
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typedef Physical Impedance;

typedef Physical Inductance;
typedef Physical Distance;

typedef Physical LuminousFlux;
typedef Physical LuminousIntensity;
typedef Physical MagneticFlux;
typedef Physical MagneticFluxDensity;
typedef Physical Mass;

typedef Physical PlaneAngle;
typedef Physical Power;

typedef Physical Pressure;

typedef Physical Ratio;

typedef Physical Reactance;

typedef Physical SolidAngle;
typedef Physical Susceptance;
typedef Physical Temperature:

IEC 62529:2007(E)

IEEE 1641-2004(E)

tygdedef Physical Time;

/Jompo

/ d Types
tygdedef Physical Acceleration;
tygdedef Physical AngularAcceleration;
tydedef Physical AngularSpeed;
tydedef Physical Area;

tygdedef Physical Concentration;
tygdedef Physical CurrentDensity;
tygdedef Physical DynamicViscosity;

tydedef Physical HeatFluxDensity;
tygdedef Physical Irradiance;
tygdedef Physical KinematicViscosi
tygdedef Physical
tydedef Physical
tygdedef Physical
tygdedef Physical
tydedef
tydedef
tydedef
tydedef
tydedef
tydedef
tydedef
tydedef
tydedef
tydedé
tygedef
tydede \
tydedef RS pecificEntropy;
tydedef BpecificHeatCapacity;
tydedefsnPhysical” SpecificVolumn;
tydedé&f” Physical Speed;

Lumip@nce;

tydedef Physical ElectricChargeDensity;
tydedef Physical ElectricFieldStrength;
tydedef Physical ElectricFluxDensity;
tygdedef Physical EnergyDensity;

tygdedef Physical Entropy;

tydedef Physical Exposure;

tydedef Physical HeatCapacity;

ty&eucL ruyoibal Strfaceterstomn
typedef Physical ThermalConductivity;
typedef Physical Volume;

typedef Physical VolumeFlow;

/custom attribute to represent default value of this property

#define GUID DEFAULTVALUE A6A997ET-94F8-4be2-8366-1814FF70EAFE
//Quantity
(
object,
uuid (E27AA290-461E-11d6-849D-00010214C4DC) ,
dual,

helpstring ("IQuantity Interface"),
pointer default (unique)
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a

]
interface IQuantity : IDispatch
{
[id(DISPID VALUE), propget, helpstring("property Quantity value")]
HRESULT value( [out, retval] VARIANT *pVal);
[1d(DISPID VALUE), propput, helpstring("property Quantity value")]
HRESULT value( [in] VARIANT newVal) ;
[id (1), propget, helpstring("property magnitude")]
HRESULT magnitude( [out,retval] double *pval) ;
[id (1), propput, helpstring("property magnitude") ]
HRESULT magnitude( [in] double newvVal) ;
[id(2), propget, helpstring("property Unit String")]
HRESULT units( [out,retval] BSTR *pVal);
[id(2), propput, helpstring("property Unit String")]
HRESULT units( [in] BSTR newVal);
bi

//Physilcal
[

object,

uuid (C4AECBFE-FDF5-11D4-842F-00010214C4DC),

dual,

helpstring ("IPhysical Interface"),

pointer default (unique)

inferface IPhysical : IQuantity
enum {PHYSICAL BASE=16};

typedef enum _ERRLMT TYPE {U
typedef enum _RANGE_TYPE {MA
typedef enum QUALIFIER TYPE
inst mgx, inst min } QUALIFIER TYPE;

6s=pk, pk_neg, av, insf,

g ("property errlmt value")]
] ERRLMT TYPE index, [out,retval] Qupntity
RANGE TYPE index, [out,retval] Qupntity

rRropge®, helpstring("property load")]
] Quantity *pval);

O-FDF5-11D4-842F-00010214C4DC) ,

helpstring (™Signal Interface"),
rOMMter default (unique)

1
interface ISignal : IDispatch
{

typedef enum SIGNAL STATE {STOPPED=0, PAUSED, ACTIVE} SIGNAL_ STATE;

[propget, 1d(DISPID NEWENUM), restricted, helpstring("Enumerator")
HRESULT NewEnum([out, retval] IUnknown** ppUnk);

[propget, 1d(DISPID VALUE), helpstring("property SignalFunction") ]
HRESULT SignalFunction([out, retval] SignalFunction* pval);

[propget, id(1l), helpstring("property State"), bindable, requestedit]
HRESULT state([out, retval] SIGNAL_STATE *pVal);

[1id(2), helpstring("method Stop")] HRESULT Stop([in, defaultvalue(0)] long
timeOut) ;

[1d(3), helpstring("method Run")] HRESULT Run([in, defaultvalue(0)] long timeOut) ;

[id(4), helpstring("method Change")] HRESULT Change ([in, defaultvalue(0)] long
timeOut) ;
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bi

//ISignalFunction

[
object,
uuid (C4AECCO03-FDF5-11D4-842F-00010214C4DC),
dual,
helpstring ("ISignalFunction Interface"),
pointer default (unique)

1

interface ISignalFunction : IDispatch

{
enum {SIGNALFUNCTIONiBASE:O};

[propget, id(DISPTD NEWENUM) restricted, helpstring("Fnumerator™)]
HRESULT NewEnum([out, retval] IUnknown** ppUnk);
[propget, 1d(DISPID VALUE), helpstring("property name")]

HRESULT name ([out, retval] BSTR *pVal);
[propget, id(l), helpstring("property Out")]
HRESULT Out ([in, defaultvalue(0)] long at, [out,
[propget, 1d(2), helpstring("property In")]
HRESULT In([in, defaultvalue(0)] long at, [out,
[propputref, id(2), helpstring("property In")]
HRESULT In([in, defaultvalue(0)] long at, [1
[propget, id(3), helpstring("property Sync")]
HRESULT Sync ([out, retval] Signal *pVal
[propputref, id(3), helpstring("property S
HRESULT Sync([in] Signal newVal);
[propget, id(4), helpstring("property
HRESULT Gate ([out, Si
[propputref, id(4),
HRESULT Gate ([in]
[propget, id(5),
HRESULT Conn([in,
[propputref, 1id(5),
HRESULT Conn (

[out, retval] Signal *pval)}

[in] Signal newVal);

//PulsgDefn

object,
uuid (A7C6
dual,

Z\ONDISPRD VALUE), helpstring("pulse data")]

[out, retval] BSTR *pVal);

([in] BSTR newVal) ;

[Prepget, id(l), helpstring("start of pulse")]
HRESULT start([out, retval, custom(GUID DEFAULTVALUE, "Os")] Physical *pval);
[b}LUb}\jCL, Ld\ T IA’ClpD L,Lillkd 1 Wik:ll_ll UL Pul < ] ]
HRESULT pulseWidth ([out, retval, custom(GUID DEFAULTVALUE, "Os")] Physical
*pVal) ;
[propput, id(3), helpstring("level multiplication factor of pulse")]
HRESULT levelFactor ([in] double newVal) ;
[propget, id(3), helpstring("level multiplication factor of pulse")]
HRESULT levelFactor ([out, retval] double *pVal);
[propget, id(4), helpstring("name of pulse")]
HRESULT name ([out, retval] BSTR *pVal);
[propput, id(4), helpstring("name of pulse")]
HRESULT name ([in] BSTR newVal) ;
}i
//PulseDefns

[
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object,
uuid (39540EDD-C51F-4077-A4E3-4555AE6E928F) ,
dual,
helpstring ("IPulseDefns Interface"),
pointer default (unique)
1
interface IPulseDefns : IDispatch
{
[propget, 1d(DISPID NEWENUM), restricted, helpstring("Enumerator")]
HRESULT NewEnum([out, retval] IUnknown** ppUnk) ;
[propget, id(DISPID VALUE), helpstring("Get item from collection")]
HRESULT item([in] VARIANT varItem, [out, retval] PulseDefn* pval);
[propget, id(l), helpstring("Get count of items in collection")]
HRESULT count ([out, retval] long* pVal);
[propget, id(2), helpstring("All pulses")]
HRESULT wvalue ([out retvall BSTR* pvVal):

[propput, id(2), helpstring("All pulses")]
HRESULT value ([in] BSTR newVal) ;
[1d(3), helpstring("Add a new pulse to collection")]

HRESULT Add([in, defaultvalue("")] BSTR bstrName, [o tval] lseRe

pval) ;
[id(4), helpstring("Remove a pulse from collection")]

HRESULT Remove ([in] VARIANT varItem);
}i

//ResoyrceManager
[

object,

uuid (DC87F8D2-FE62-11D4-842F-00010214CH4

dual,

helpstring ("ResourceManager

pointer default (unique)

inferface IResourceManager : IDis

[id (1), helpstring i i { SignalFunction Interface")]

uuid (DC87

001 0214c4DC),
helpstring T2

Ass")
codlass Resouk

ourceManager;

~
~
0
(e}
jor
[}
QO
(]

olject,
wtiid (A7C622A5-C6E6-11D5-8476-00010214C4DC) ,

oL,
helpstring("ISource Interface"),
pointer default (unique)
1
interface ISource : ISignalFunction
{
enum {SOURCEiBASE=(SIGNALFUNCTIONiBASE+256)};
}i
[
uuid (A7C622A5-C6E6-11D5-8476-00010214C4D0),
helpstring ("Source class"),
noncreatable
]
coclass Source
{

[default] interface ISource;
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bi

//NonPeriodic
[
object,
uuid (A7C622RA4-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("INonPeriodic Interface"),
pointer default (unique)
1
interface INonPeriodic : ISource
{
enum {NONPERIODICiBASE=(SOURCEiBASE+256)};
}i
[

uuid (A7C622A4-C6E6-11D5-8476-00010214C4D0),
helpstring ("NonPeriodic class"),
noncreatable

codlass NonPeriodic

[default] interface INonPeriodic;

//Consfant<type>
[
object,
uuid (A7C62302-C6E6-11D5-8476-00010214C 2
dual,
helpstring("IConstant Interface"
pointer default (unique)

intlerface IConstant : INonPeriodi

'the level of the signal.")]
ustom (GUID DEFAULTVALUE, "0")] Physica

=

*pval) ;
; pstring ("the level of the signal.")]
cussom¥GUID DEFAULTVALUE, "0")] Physical newVal)f

e IConstant;

//Stepqtype’s

object,
uuid (A7C623B1-C6E6-11D5-8476-00010214C4DC),
dual,
helpstring ("IStep Interface"),
pointer default (unique)
]
interface IStep : INonPeriodic

{
enum {STEP BASE= (NONPERIODIC BASE+256) };

[propget, id(STEP BASE+1l), helpstring("final value of step signal")]
HRESULT amplitude ([out, retval, custom(GUID_DEFAULTVALUE, "0")] Physical
*pval) ;
[propputref, id(STEP BASE+1l), helpstring("final value of step signal")
HRESULT amplitude([in, custom(GUID DEFAULTVALUE, "0")] Physical newVal);
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[propget, id(STEP_BASE+2), helpstring("defines when the step transition starts")]
HRESULT startTime ([out, retval, custom(GUID DEFAULTVALUE, "0.5s")] Time *pVal);
[propputref, 1d(STEP BASE+2), helpstring("defines when the step transition
starts") ]
HRESULT startTime ([in, custom(GUID DEFAULTVALUE, "0.5s")] Time newVal);
}i
[
uuid (A7C623B1-C6E6-11D5-8476-00010214C4D0),
helpstring("Step class"),
noncreatable
1
coclass Step
{
[default] interface IStep;
}i

//SingleTrapezoid<type>
[

object,

uuid (A7C623EF-C6E6-11D5-8476-00010214C4DC) ,

dual,

helpstring("ISingleTrapezoid Interface"),

pointer default (unique)

inflerface ISingleTrapezoid : INonPeriodic

enum {SINGLETRAPEZOID BASE=(NONPERIODIC BA£

[propget, 1d(SINGLETRAPEZOID BASE+1), 3 4 luenof pulse amplitude")]
HRESULT amplitude ([out, 3

=]
=1
o
g
=3
o
9]
I
Q
Q
=

*pval) j
[propputref, id(SINGLETRAPEZOIR_ BAS S i alue of pulse amplitufe")]

HRESULT amplitude([in, =, "0")] Physical newVal)}f
[propget, 1d(SINGLETRAPEZOID [ cg("tlme at which trapezoid sfarts
relative to it initialization")]

HRESULT startPAw 11 f'D_DEFAULTVALUE, "0s")] Time *pval);
[propputref, i X R R elpstring ("time at which trapezoid |starts
relative to it initiald i
HRESULT staxtTim i \ p , "0s")] Time newVal);

[propget, id( helpstring ("time taken to reach amplitjude")]
HRES N cwstom (GUID DEFAULTVALUE, "0.25s")] Time fpVval);
[propputxk i k R BASE+3), helpstring("time taken to reach
amplityde") ]
¢m (GUID DEFAULTVALUE, "0.25s")] Time newVal);
BASE+4), helpstring("time that trapezoid is staple at
amplityde"
retval, custom(GUID DEFAULTVALUE, "0.5s")] Timp
*pval) /|
y helpstring("time that trapezoid is ptable
at ampljis
custom (GUID_DEFAULTVALUE, "0.5s")] Time newVal)f
INGLETRAPEZOID BASE+5), helpstring("Time taken to fall back tp
transignt state"
HRESULT fallTime ([out, retval, custom(GUID DEFAULTVALUE, "0.25s")] Time fpvVal);
{propputref, 1d(SINGLETRAPEZOID BASE+5), helpstring("Time taken to fall back to
transiemt—stzt="1
HRESULT fallTime([in, custom(GUID DEFAULTVALUE, "0.25s")] Time newVal);

}i

[
uuid (A7C623EF-C6E6-11D5-8476-00010214C4D0),
helpstring("SingleTrapezoid class"),
noncreatable

]

coclass SingleTrapezoid

{
[default] interface ISingleTrapezoid;

}i

//Noise<type>
[
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object,
uuid (A7C622A3-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("INoise Interface"),
pointer default (unique)
1
interface INoise : INonPeriodic

{
enum {NOISE BASE= (NONPERIODIC BASE+256) };

[propget, 1d(NOISE BASE+1l), helpstring("property amplitude")]

HRESULT amplitude ([out, retval, custom(GUID DEFAULTVALUE, "O")] Physical
*pval) ;
[propputref, id(NOISE BASE+1l), helpstring("property amplitude")]
HRESULT amplitude([in, custom(GUID_ DEFAULTVALUE, "Q0")] Physical newVal);
[propget id (NOTSE BASE+2) helpstring("used for pseudo-random noise™)]

HRESULT seed([out, retval, custom(GUID DEFAULTVALUE, "0")]
[propput, 1d(NOISE BASE+2), helpstring("used for pseudo-rand

HRESULT seed([in, custom(GUID DEFAULTVALUE, "O")] long
[propget, 1d(NOISE BASE+3), helpstring("upper bound frequé
transignt disturbances")]
HRESULT frequency ([out, retval, custom(GUID_DEFAUJKT huency
*pval) j
[propputref, id(NOISE BASE+3), helpstring("upper boun¥ for
transignt disturbances")]
HRESULT frequency([in, custom(GUID DEFAULTVALY egquency nepvVal) ;
)i \
[
uuid (A7C622A3-C6E6-11D5-8476-00010214C4D0)
helpstring ("Noise class"),
noncreatable

codlass Noise

[default] interface INoise;

//SinglleRamp<type>
[
object,
uuid (A7C
dual,
helpstrin

K LN SINGMNERAMP BASE+1), helpstring("final value of ramp signal")]
ALT\amplifude ([out, retval, custom(GUID DEFAULTVALUE, "O")] Physica

=

*pval) j
[preprUt #d (SINGLERAMP BASE+1), helpstring("final value of ramp signal")]
HRESULT “amplitude ([in, custom(GUID DEFAULTVALUE, "0")] Physical newVal)f}
{Pprépget, id(SINGLERAMP_ BASE+2), helpstring("time for signal to reach final
value" )4
HRESULT riseTime ([out, retval, custom(GUID DEFAULTVALUE, "1s")] Time *pVal);
[propputref, 1d(SINGLERAMP BASE+2), helpstring("time for signal to reach final
value™) ]
HRESULT riseTime ([in, custom(GUID DEFAULTVALUE, "1s")] Time newVal);
[propget, 1d(SINGLERAMP BASE+3), helpstring("defines when the step transition
starts") ]
HRESULT startTime ([out, retval, custom(GUID_ DEFAULTVALUE, "Os")] Time *pVal);
[propputref, 1id(SINGLERAMP BASE+3), helpstring("defines when the step transition
starts") ]

HRESULT startTime([in, custom(GUID DEFAULTVALUE, "0s")] Time newVal);
}i
[
uuid (A7C623C4-C6E6-11D5-8476-00010214C4D0),
helpstring("SingleRamp class"),
noncreatable
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]
coclass SingleRamp
{
[default] interface ISingleRamp;
bi

//Periodic

[
object,
uuid (A7C622AB-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring("IPeriodic Interface"),
pointer default (unique)

1

interface TPeriodic : TSource

{
enum {PERIODICiBASE:(SOURCEiBASE+256)};
}i
[
uuid (A7C622ARB-C6E6-11D5-8476-00010214C4D0),
helpstring ("Periodic class"),

noncreatable

codlass Periodic

[default] interface IPeriodic;
}i
//Sinudoid<type>
[
object,

infgerface ISinusoid

[propget
HRESU custom (GUID DEFAULTVALUE, "0")] Physicall
*pval) ;
helpstring ("Amplitude")]
ustom (GUID_ DEFAULTVALUE, "O")] Physical newVal)f
BRASE+2), helpstring("Frequency")]
ut, retval, custom(GUID_ DEFAULTVALUE, "1Hz")] Frequpncy
*pval)
USOID BASE+2), helpstring("Frequency")]
éncy ([in, custom(GUID DEFAULTVALUE, "1Hz")] Frequency newVpl);
SOID BASE+3), helpstring("initial phase angle")]
ase ([out, retval, custom(GUID DEFAULTVALUE, "O rad")] PlaneAnple
*pval) /]

{Pprépputref, i1d(SINUSOID BASE+3), helpstring("initial phase angle")]

TTROLOUL T Plladsce (L LIl; CUsComlouU LD DETRULDTIVALUL, T rac )]

uuid (6A29F1AF-1395-4D6F-95EC-9BFAD61EGF50),
helpstring ("Sinusoid class"),
noncreatable
]
coclass Sinusoid
{
[default] interface ISinusoid;
bi

//Trapezoid<type>
(
object,
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uuid (A7C623D5-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("ITrapezoid Interface"),
pointer default (unique)
1
interface ITrapezoid : IPeriodic
{
enum {TRAPEZOIDiBASE=(PERIODICiBASE+256)};

[propget, 1d(TRAPEZOID BASE+l), helpstring("value of pulse amplitude")]

HRESULT amplitude ([out, retval, custom(GUID DEFAULTVALUE, "O")] Physical
*pVal) ;
[propputref, 1id(TRAPEZOID BASE+1l), helpstring("value of pulse amplitude")]
HRESULT amplitude([in, custom(GUID DEFAULTVALUE, "0")] Physical newVal);
[propget, 1d(TRAPEZOID BASE+2), helpstring("time in which the signal repeats
itself")]
HRESULT period([out, retval, custom(GUID DEFAULTVALUE, "1 ime »pVRl1);
[propputref, 1d(TRAPEZOID BASE+2), helpstring("time in which Pats
itself") ]
HRESULT period([in, custom(GUID DEFAULTVALUE,
[propget, 1d(TRAPEZOID BASE+3), helpstring("time taken tQ rew
HRESULT riseTime ([out, retval, custom(GUID_ DEFAULP 3
*pval) j
[propputref, 1d(TRAPEZOID BASE+3), helpstring("time t¥® i ") ]
HRESULT riseTime ([in, custom(GUID DEFAULTVAIZ ) )T Tiype newVal)}
[propget, 1d(TRAPEZOID BASE+4), helpstring("time S i stable ag
amplityde") ]
HRESULT pulseWidth([out, retval, custo B g "0.5 s")] Tipe
*pval) j
[propputref, id(TRAPEZOID BASE+4), help 7 ("ca t_trapezoid is stablf at
amplityde") ]
HRESULT pulseWidth([in, 0.5 s")] Time newVal);
[propget, 1d(TRAPEZOID BASE+5) to fall back to tranpiant
state")|]
HRESULT fallTime ([out, D\DEFAULTVALUE, "0.25 s")] Timp
*pVal) /]
[propputref, ime taken to fall back to transiant
state")|]
HRESULT fa 14 . LTVALUE, "0.25 s")] Time newVal)}
}i
[
uuid (A7CH230D5
helpstriy
noncreatable
]
codlass Trap¢
{
bi
//Rampdtype
[
objeck,
udid(AT7C622B3-C6E6-11D5-8476-00010214C4DC) ,
digd,
JICLP LLiil\j \ LDGU[[IJ LIS L LT dCT T

pointer default (unique)
1
interface IRamp : IPeriodic
{
enum {RAMP BASE=(PERIODIC BASE+256) };

[propget, id(RAMP BASE+1l), helpstring("final level of the signal")]
HRESULT amplitude ([out, retval, custom(GUID DEFAULTVALUE, "O")] Physical
*pval) ;
[propputref, id(RAMP BASE+1l), helpstring("final level of the signal")
HRESULT amplitude([in, custom(GUID DEFAULTVALUE, "0")] Physical newVal);
[propget, id(RAMP_BASE+2), helpstring("time is which signal repeats itself")]

HRESULT period([out, retval, custom(GUID DEFAULTVALUE, "1s")] Time *pVal);
[propputref, 1d(RAMP BASE+2), helpstring("time is which signal repeats itself")]
HRESULT period([in, custom(GUID DEFAULTVALUE, "1s")] Time newVal);
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]

cocC

{

}i

[propget, id(RAMP_BASE+3), helpstring("Rise Time of ramp signal")

HRESULT riseTime ([out, retval, custom(GUID DEFAULTVALUE, "1s")] Time *pVal);

[propputref, id(RAMP BASE+3), helpstring("Rise Time of ramp signal")]
HRESULT riseTime ([in, custom(GUID DEFAULTVALUE, "1s")] Time newVal);

uuid (A7C622B3-C6E6-11D5-8476-00010214C4D0),
helpstring ("Ramp class"),
noncreatable

lass Ramp

[default] interface IRamp;

//Triargle<type>
[
object,
uuid (A7C622AA-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("ITriangle Interface"),
pointer default (unique)
1
inflerface ITriangle : IPeriodic
{
enum {TRIANGLE_BASE:(PERIODIC_BASE+256)};
[propget, id(TRIANGLE BASE+1), evel of the sighal")]
HRESULT amplitude ([out, ALUE, "0")] Physical
*pval) ;
[propputref, id(TRIANGLE BASE+ amplitude level of thp
signal') ]
HRESULT amplitude ([in, ./ \ VWALUE, "0")] Physical newVal)f
[propget, id(TRIANGLE BASE+2) ¢ {in& in which signal repeats itsplf")]
HRESULT perigd 1 Y DEFAULTVALUE, "1s")] Time *pVall);
[propputref NG ("time in which signal repeats
itself") ]
HRESULT p "1s")] Time newVal) ;
[propget,/Nd (T ring (" ratlo between time taken to incrpase
from ifs minimu e time for one period ")
HRESU d custom (GUID DEFAULTVALUE, "50%")] Ratio fpval);
[propputref, helpstrlng("ratlo between time taken to infrease
from it ini ¢ ") ]
"50%")] Ratio newVal);
}i
[
]
cod
{
[default] interface ITriangle;
}i
//SquareWave<type>
[
object,
uuid (A7C62419-C6E6-11D5-8476-00010214C4DC),
dual,

]

helpstring ("ISquareWave Interface"),
pointer default (unique)

interface ISquareWave : IPeriodic

{

enum {SQUAREWAVE_ BASE= (PERIODIC_BASE+256) };

[propget, id(SQUAREWAVE BASE+1l), helpstring("Amplitude of signal")]
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HRESULT amplitude ([out, retval, custom(GUID_DEFAULTVALUE, "0")] Physical

[propputref, 1id(SQUAREWAVE BASE+1l), helpstring("Amplitude of signal")

HRESULT amplitude([in, custom(GUID_ DEFAULTVALUE, "Q0")] Physical newVal);
[propget, id(SQUAREWAVE BASE+2), helpstring("period of signal")]

HRESULT period([out, retval, custom(GUID DEFAULTVALUE, "1s")] Time *pVal);
[propputref, 1d(SQUAREWAVE BASE+2), helpstring("period of signal")]

HRESULT period([in, custom(GUID DEFAULTVALUE, "1s")] Time newVal);
[propget, 1d(SQUAREWAVE BASE+3), helpstring("duty cycle of the wave")]

HRESULT dutyCycle([out, retval, custom(GUID DEFAULTVALUE, "50%")] Ratio *pVal);
[propputref, 1d(SQUAREWAVE BASE+3), helpstring("duty cycle of the wave")]

HRESULT dutyCycle([in, custom(GUID DEFAULTVALUE, "50%")] Ratio newVal);

uuid (A7C62419-C6E6-11D5-8476-00010214C4D0),
helpstring("SquareWave cla ")

/ /Wavef
[

int

the ley
*pVal) ;|

where g

"]

"

outputd
*pval) ;

(pointg

noncreatable
lass SquareWave

[default] interface ISquareWave;

ormRamp<type>

object,
uuid (A7C62478-C6E6-11D5-8476-00010214C4DC)
dual,
helpstring("IWaveformRamp Interface"),
pointer default (unique)

erface IWaveformRamp : IPeriodis
enum {WAVEFORMRAMP BASE=(PERIODIC BASE

[propget, amplitude of the output signall where

el factor
GUID_DEFAULTVALUE, "1")] Physical
helpstring ("amplitude of the output sfgnal

cussom¥GUID DEFAULTVALUE, "1")] Physical newVal)f
, helpstrlng( 'the time between each sequenfe

custom (GUID DEFAULTVALUE, "1s")] Time *pval);
helpstring ("the time between each sequdnce

custom (GUID DEFAULTVALUE, "1s")] Time newVal);
MP_BASE+3), helpstring("the time between successive (ppints)

ingInterval ([out, retval, custom(GUID DEFAULTVALUE, "0")] [ime

sample"

[preprut 2d (WAVEFORMRAMP BASE+3), helpstring("the time between successiye
) @utputs ") ]
HRESULT samplingInterval([in, custom(GUID DEFAULTVALUE, "0")] Time newVpl);
Lb}LUb}\JCL_, ib{ (WA DE\JI\lJI\nLinDADDT“}] 12 liCLPD L,LJLILH { ERSAvAS N L1 dCTCTUL OL cadCIl Wavec L ULI

)]
HRESULT points([out, retval] SAFEARRAY (VARIANT) *pVal);
[propput, id(WAVEFORMRAMP BASE+4), helpstring("level factor of each waveform

sample") ]

bi
[

]

HRESULT points([in] SAFEARRAY (VARIANT) newVal);

uuid (A7C62478-C6E6-11D5-8476-00010214C4D0),
helpstring ("WaveformRamp class"),
noncreatable

coclass WaveformRamp

{

bi

[default] interface IWaveformRamp;
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//WaveformStep<type>

[
object,
uuid (A7C62463-C6E6-11D5-8476-00010214C4DC),
dual,
helpstring ("IWaveformStep Interface"),
pointer default (unique)

]

interface IWaveformStep : IPeriodic

{
enum (WAVEFORMSTEP_BASE=(PERIODIC_BASE+256)};

[propget, id(WAVEFORMSTEP BASE+1l), helpstring("amplitude of the output signal where

the level factor (in points) ")]

*pVal) ;|

where tfhe level factor (in points) ")]
HRESULT amplitude([in, custom(GUID DEFAULTVALUE,

[propputref, id(WAVEFORMSTEP BASE+2), helpstring("

HRESULT period([in, custom(GUID DEFAULTVALUE,
[propget, 1d(WAVEFORMSTEP BASE+3), helpstring
outputg ") ]

HRESULT samplingInterval ([out,
*pval) ;
[propputref, id(WAVEFORMSTEP
(pointd) outputs ") ]
HRESULT samplingInterval (
[[propget, id(WAVEFORMSTEP BASE+4

[foropput, id (WAVEFOR¥

uuid (A7C82463
helpstriy

noncreatable
codlass Wavefg

gveformStep;

//Condiltione
[

[propget, id(WAVEFORMSTEP BASE+2), helpstring("the tips
HRESULT period([out, retval, custom(GUID DEFAULT

HRESULT amplitude ([out, retval, custom(GUID DEFAULTVALUE,

[propputref, i1d(WAVEFORMSTEP BASE+1), helpstring("amplitudedof't

nin

cessive (p

"0y ]

"0")] Time newV|
each waveform sa

each waveform sa

bl) ;
ple

ple

objeck,
udid(A7C622FD-C6E6-11D5-8476-00010214C4DC) ,
dual ,

il‘CLLJ l_Liil\ﬁ \ L\/UIAMLLLUIICL 1ITCLTL L dCtT T

pointer default (unique)
]
interface IConditioner : ISignalFunction
{
enum {CONDITIONER_BASE:(SIGNALFUNCTION_BASE+256)};
bi
[
uuid (A7C622FD-C6E6-11D5-8476-00010214C4D0) ,
helpstring("Conditioner class"),
noncreatable
]
coclass Conditioner
{
[default] interface IConditioner;
bi
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//Filter
[
object,
uuid (A7C6253F-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("IFilter Interface"),
pointer default (unique)
]
interface IFilter : IConditioner
{
enum {FILTER_BASE:(CONDITIONER_BASE+256)};
bi
[
uuid (A7C6203F-CoR6-11D5-8476-00010274C4D0)
helpstring("Filter class"),
noncreatable

codlass Filter

[default] interface IFilter;

//BandHass
[
object,
uuid (A7C6253E-C6E6-11D5-8476-00010214C4DC)
dual,
helpstring ("IBandPass Interfg ’
pointer default (unique)
]
inflerface IBandPass : IFilter
{
17
; 3 ter frequency of the filter's bpnd")]
custom (GUID DEFAULTVALUE, "O")] Freguency
*pVal) J
[propput pstring ("Center frequency of the filtek's
band") ]
HRESUL ustom (GUID DEFAULTVALUE, "O")] Frequency npwVal);
[propget, Ad elpstring ("Bandwidth of filter. Zero impliep

narrowgst band "
retval, custom(GUID_ DEFAULTVALUE, "O")] Frefuency
*pVal) ;|
_BASE+2), helpstring("Bandwidth of filter. Zero imp|lies
narrowdqs
([in, custom(GUID DEFAULTVALUE, "O0")] Frequency nepVal);
bi
[
uuie(A7C6RS3EAC6E6-11D5-8476-00010214C4D0) ,
helpstring ("BandPass class"),

nontreatable

1
coclass BandPass
{

[default] interface IBandPass;
bi

//LowPass

[
object,
uuid (D9FE1DA9-C6E8-11D5-8476-00010214C4DC) ,
dual,
helpstring ("ILowPass Interface"),
pointer default (unique)

]

interface ILowPass : IFilter
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enum {LOWPASS BASE=(FILTER BASE+256) };

[propget, id(LOWPASS BASE+1l), helpstring("Cut off frequency filter. Zero implies DC
offset")]
HRESULT cutoff ([out, retval, custom(GUID DEFAULTVALUE, "OHz")] Frequency
*pval) ;
[propputref, i1id(LOWPASS BASE+1l), helpstring("Cut off frequency filter. Zero implies
DC offset")]
HRESULT cutoff ([in, custom(GUID DEFAULTVALUE, "OHz")] Frequency newVal);
bi
[
uuid (D9FE1DA9-C6E8-11D5-8476-00010214C4D0),
helpstring ("LowPass class"),
noncreatable

codlass LowPass

[default] interface ILowPass;

//HighHass
[

object,

uuid (D9FE1DAC-C6E8-11D5-8476-00010214C4DC),

dual,
helpstring ("IHighPass Interface"),
pointer default (unique)
]
inflerface IHighPass : IFilter
{
enum {HIGHPASS BASE=(FILTER BA S

[propget, 1d(HIGHPASS BASE+1)
AC Cougdled")]
HRESULT cutof

t frequency of filter. Zero ipplies

FAULTVALUE, "OHz")] Frequenc

*pval) /]
[propputref, g("Start frequency of filter. Zefo
implieq AC Coupled")]
HRESULT c i DEFAULTVALUE, "OHz")] Frequency newVal)}
}i
[
uuid (D9FE
helpstring
]
codlass
{
HighPass;
}i
//NotcH
[
ebjéct,
uuiu\u EDlUl‘)E COLO 11UJ o370 UUUlU l"l\,":u\,/,
dual,

helpstring ("INotch Interface"),
pointer default (unique)

]

interface INotch : IFilter

{
enum {NOTCH_BASE=(FILTER_BASE+256)};

[propget, id(NOTCH BASE+1l), helpstring("Center frrequency of the filter's notch")]
HRESULT centerFrequency ([out, retval, custom(GUID_DEFAULTVALUE, "OHz")]
Frequency *pVval);
[propputref, id(NOTCH BASE+1l), helpstring("Center frrequency of the filter's
notch") ]
HRESULT centerFrequency([in, custom(GUID DEFAULTVALUE, "OHz")] Frequency
newVal) ;
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[propget, id(NOTCH_BASE+2), helpstring("Frequency band of filter. Zero implies
minimum band") ]
HRESULT frequencyBand([out, retval, custom(GUID DEFAULTVALUE, "OHz")] Frequency
*pval) ;
[propputref, i1d(NOTCH BASE+2), helpstring("Frequency band of filter. Zero implies
minimum band") ]
HRESULT frequencyBand([in, custom(GUID DEFAULTVALUE, "OHz")] Frequency newVal);
}i
[
uuid (D9FE1DAF-C6E8-11D5-8476-00010214C4D0),
helpstring ("Notch class"),
noncreatable
1
coclass Notch
{
[default] interface TNotch:

}i

//Combilner
[

object,

uuid (A7C622FC-C6E6-11D5-8476-00010214C4DC) ,

dual,

helpstring ("ICombiner Interface"),

pointer default (unique)

ingerface ICombiner : IConditioner

enum {COMBINER BASE= (CONDITIONER BASE+Z

uuid (A7C622FC-C6E6-11D5-8476-09
helpstring ("Combiner class"),
noncreatable

codlass Combiner

[default]

//Sum

wliid (A7C622FB-C6E6-11D5-8476-00010214C4D0) ,
TTC TP l_Liug\ OUIl CLraos |7
noncreatable

]
coclass Sum
{
[default] interface ISum;
bi

//Product
[
object,
uuid (A7C62353-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("IProduct Interface"),
pointer default (unique)

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) -135-
IEEE 1641-2004(E)

]
interface IProduct : ICombiner
{
enum {PRODUCT_BASE=(COMBINER_BASE+256)};
bi
[
uuid (A7C62353-C6E6-11D5-8476-00010214C4D0),
helpstring ("Product class"),
noncreatable
]
coclass Product
{
[default] interface IProduct;
bi

//Diff
object,

uuid (A7C62357-C6E6-11D5-8476-00010214C4DC) ,
dual,

helpstring ("IDiff Interface"),

pointer default (unique)

inflerface IDiff : ICombiner

enum {DIFF BASE=(COMBINER BASE+256) };

uuid (A7C62357-C6E6-11D5-8476-00010214C R
helpstring ("Diff class"),
noncreatable

]

codlass Diff

{
[default] interface IDiff;

bi

//Modullator

[
object,
uuid (A7 N 0010Z14C4DC) ,
dual,

helpstring

neénereatable

]

COCTaTsSs riouuracor

{
[default] interface IModulator;
}i

//EM

object,
uuid (A7C62431-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("IFM Interface"),
pointer default (unique)
1
interface IFM : IModulator
{
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enum {FM BASE=(MODULATOR_BASE+256) };

[propget, id(FM BASE+1l), helpstring("Amplitude of Sinusoidal Carrier wave")]
HRESULT amplitude ([out, retval, custom(GUID DEFAULTVALUE, "1")] Physical
*pval) ;
[propputref, id(FM BASE+1), helpstring("Amplitude of Sinusoidal Carrier wave")]
HRESULT amplitude([in, custom(GUID DEFAULTVALUE, "1")] Physical newVal);
[propget, id(FM BASE+2), helpstring("Frequency of Sinusoidal Carrier Wave")]
HRESULT carrierFrequency ([out, retval, custom(GUID_ DEFAULTVALUE, "1kHz")]
Frequency *pVval);
[propputref, id(FM BASE+2), helpstring("Frequency of Sinusoidal Carrier Wave")]
HRESULT carrierFrequency([in, custom(GUID DEFAULTVALUE, "1kHz")] Frequency
newVal) ;
[propget, 1id(FM BASE+3), helpstring("Frequency deviation")]
HRESULT frequencyDeviation([out, retval, custom(GUID DEFAULTVALUE, "100Hz")]
Frequency *pVal) :
[propputref, id(FM BASE+3), helpstring("Frequency deviation")]
HRESULT frequencyDeviation([in, custom(GUID DEFAULTVALUE,

huency

newVal)l;
}i
[

uuid (A7C62431-C6E6-11D5-8476-00010214C4D0),

helpstring ("FM class"),

noncreatable

codlass FM

[default] interface IFM;

//AM

object,
uuid (A7C62319-C6E6-11D5-8476-00010214CH
dual,

helpstring ("IAM Ip

infJerface IAM

ing ("Modulation Index")]

, custom(GUID DEFAULTVALUE, "0.3")] Ratio fpval);
Welpstring ("Modulation Index") ]
(stom (GUID_DEFAULTVALUE, "0.3")] Ratio newVal);

helpstring ("property Carrier")]
retval] Signal *pVal);
» helpstring ("property Carrier")]
arrier ([in] Signal newVal);

uuier(A7C6R3194C6E6-11D5-8476-00010214C4D0),
helpstring ("AM class"),
nontreatable

1
coclass AM
{

[default] interface IAM;
}i

/ /PM

object,
uuid (C945E4B5-354D-46CE-B7B3-7C37B177BDD4) ,
dual,
helpstring ("IPM Interface"),
pointer default (unique)
]
interface IPM : IModulator

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) —137-
IEEE 1641-2004(E)

enum {PM BASE=(MODULATOR BASE+256) };

[propget, id(PM BASE+1l), helpstring("Amplitude of Sinusoidal Carrier wave")]
HRESULT amplitude ([out, retval, custom(GUID DEFAULTVALUE, "1")] Physical
*pVal) ;
[propputref, 1id(PM BASE+1l), helpstring("Amplitude of Sinusoidal Carrier wave")]
HRESULT amplitude([in, custom(GUID_DEFAULTVALUE, "1")] Physical newVal);
[propget, id(PM_BASE+2), helpstring("Frequency of Sinusoidal Carrier Wave")]
HRESULT carrierFrequency ([out, retval, custom(GUID DEFAULTVALUE, "1kHz")]
Frequency *pVval);
[propputref, id(PM BASE+2), helpstring("Frequency of Sinusoidal Carrier Wave")]
HRESULT carrierFrequency([in, custom(GUID DEFAULTVALUE, "1lkHz")] Frequency
newVal) ;
[propget, id(PM BASE+3), helpstring("Phase deviation")]
P CTIT T ph AnY 2 £ v\/[ 11+—, e T, et o (O TN DR ATIT T LI n Ip-: ViAW ]
PlaneArlgle *pVval) ;
[propputref, id(PM BASE+3), helpstring("Phase deviation")]
HRESULT phaseDeviation([in, custom(GUID DEFAULTVALUE,

hgle

newVal)l;
}i
[

uuid (C945E4B5-354D-46CE-B7B3-7C37B177BDDO) ,

helpstring ("PM class"),

noncreatable

codlass PM

[default] interface IPM;

//Trandformation

[
object,
uuid (A7C6236B-C6E6x11D5-8476-
dual,

inflerface ITransf
{
enum {TRA

ation class"),

//Signdibsla

[
object,
uuid (A7C624A1-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring("ISignalDelay Interface"),
pointer default (unique)

]

interface ISignalDelay : ITransformation

{
enum {SIGNALDELAY BASE=(TRANSFORMATION BASE+256) };

[propget, 1id(SIGNALDELAY BASE+1l), helpstring("the rate at which the Rate will alter
over time (Acceleration)")]
HRESULT acceleration([out, retval, custom(GUID DEFAULTVALUE, "O")] Frequency
* .
pval) ;

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

—-138 - IEC 62529:2007(E)
IEEE 1641-2004(E)

[propputref, 1d(SIGNALDELAY BASE+1l), helpstring("the rate at which the Rate will
alter over time (Acceleration)")]
HRESULT acceleration([in, custom(GUID DEFAULTVALUE, "0")] Frequency newVal);
[propget, 1d(SIGNALDELAY BASE+2), helpstring("Fixed delay that signal will be
delayed (Distance)")]
HRESULT delay([out, retval, custom(GUID DEFAULTVALUE, "O0")] Time *pVal);
[propputref, 1d(SIGNALDELAY BASE+2), helpstring("Fixed delay that signal will be
delayed (Distance)")]
HRESULT delay([in, custom(GUID_DEFAULTVALUE, "0")] Time newVal);
[propget, 1d(SIGNALDELAY BASE+3), helpstring("the rate at which the Delay will
alter over time (Speed)")]
HRESULT rate([out, retval, custom(GUID DEFAULTVALUE, "0")] Ratio *pVal);
[propputref, 1d(SIGNALDELAY BASE+3), helpstring("the rate at which the Delay will
alter over time (Speed)")]
HRESULT rate([in, custom(GUID_DEFAULTVALUE, "0")] Ratio newVal);

uuid (A7C624A1-C6E6-11D5-8476-00010214C4D0),
helpstring("SignalDelay class"),
noncreatable

codlass SignalDelay

[default] interface ISignalDelay;

//Exporjential
[

object,
uuid (A7C624ABR-C6E6-11D5-8476-00010214C
dual,
helpstring ("IExponential InterXace
pointer default (unique)

inflerface IExponential : ITransfofmat|

[propget, id(
HRESULT d4g

ing ("value of damping factor")]
, custom(GUID_DEFAULTVALUE, "1.0")] dpuble
*pval) /|
[propput elpstring("value of damping factor")

stom (GUID_ DEFAULTVALUE, "1.0")] double newlal);

176-00010214C4D0) ,
class"),

//E

object,

uuid (A7C624C0-C6E6-11D5-8476-00010214C4DC),
dual,

helpstring ("IE Interface"),

pointer default (unique)

]
interface IE : ITransformation

{

enum {E BASE=(TRANSFORMATION BASE+256) };
}i
[
uuid (A7C624C0-C6E6-11D5-8476-00010214C4D0),
helpstring ("E class"),
noncreatable
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]
coclass E
{
[default] interface IE;
bi

//Negate

[
object,
uuid (A7C62377-C6E6-11D5-8476-00010214C4DC),
dual,
helpstring ("INegate Interface"),
pointer default (unique)

1

interface TNegate : TTransformation

{
enum {NEGATEiBASE:(TRANSFORMATIONiBASE+256)};
}i
[
uuid (A7C62377-C6E6-11D5-8476-00010214C4D0),
helpstring ("Negate class"),

noncreatable

codlass Negate

[default] interface INegate;
}i
//Invense
[
object,
uuid (A7C624C3-C6E6-11D5-8476-00C BC4

dual,

uuid(A7C6
helpstring

//PulsqTraim

[

ebjéct,

u\,u'_\i\n \wae) 2 O COL0 1J.L15 U‘;'—IU UUUlU 14\,:“_}\,/,

dual,

helpstring ("IPulseTrain Interface"),

pointer default (unique)

]

interface IPulseTrain : ITransformation

{

enum (PULSETRAIN_BASE=(TRANSFORMATION_BASE+256)};

[propget, 1d(PULSETRAIN BASE+1l), helpstring("list of pulses")]
HRESULT pulses ([out, retval] PulseDefns *pVal);

[propputref, i1d(PULSETRAIN BASE+1l), helpstring("list of pulses")]
HRESULT pulses ([in] PulseDefns newVal);

[propget, 1d(PULSETRAIN BASE+2), helpstring("property repetition")]
HRESULT repetition([out, retval, custom(GUID DEFAULTVALUE, "0")]

[propput, 1d(PULSETRAIN BASE+2), helpstring("property repetition")]
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HRESULT repetition([in, custom(GUID DEFAULTVALUE, "Q0")] long newVal);

uuid (A7C6236A-C6E6-11D5-8476-00010214C4D0),
helpstring ("PulseTrain class"),
noncreatable

1

coclass PulseTrain

{
[default] interface IPulseTrain;

}i

//Attenuator

[
object
uuid (A7C62562-C6E6-11D5-8476-00010214C4DC),
dual,
helpstring ("IAttenuator Interface"),
pointer default (unique)

inferface IAttenuator : ITransformation

enum {ATTENUATOR BASE= (TRANSFORMATION BASE+256) };

uuid (A7C62562-C6E6-11D5-8476
helpstring ("Attenuator class")
noncreatable

codlass Attenuator

[default] interf&

//Load Q
[

object,

uuid (A7C62 9010214C4DC) ,

id (POAD BASE+1), helpstring("property resistance")]

HRESULT résistance ([out, retval, custom(GUID DEFAULTVALUE, "0 Ohm")] Resijstance
*pval) ;
LL./LUL.)LJ[AL,LCL, i\,{\]_i UiD OLTl’ 12 JICLP l,Lii“j 1 L.)LUL.)CLL paaSH i CadllCtT 7]
HRESULT resistance([in, custom(GUID_DEFAULTVALUE, "O Ohm")] Resistance newVal);
[propget, 1d(LOAD BASE+2), helpstring("property reactance")]
HRESULT reactance ([out, retval, custom(GUID_DEFAULTVALUE, "O Ohm")] Resistance
*pval) ;

[propputref, id(LOAD BASE+2), helpstring("property reactance")]
HRESULT reactance([in, custom(GUID DEFAULTVALUE, "0 Ohm")] Resistance newVal);

uuid (A7C62564-C6E6-11D5-8476-00010214C4D0),
helpstring("Load class"),
noncreatable

]

coclass Load

{
[default] interface ILoad;
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bi

//Limit<type>

[
object,
uuid (2A88B0B8-D480-11D5-957C-0080C8BCAFAC) ,
dual,
helpstring("ILimit Interface"),
pointer default (unique)

]

interface ILimit : ITransformation

{
enum {LIMITiBASE=(TRANSFORMATIONiBASE+256)};

[propget, Id(TIMIT BASE+1), helpstring("limits the absolute

alue of the

ig

al to

+/- linjit value")]
[propputref, id(LIMIT BASE+1l), helpstring("limits the absol

to +/- |1limit value")]
HRESULT limit ([in, Custom(GUID_DEFAULTVALUE, "1")] P

uuid (2A88B0B8-D480-11D5-957C-0080C8BCAFAO) ,
helpstring("Limit class"),
noncreatable

codlass Limit

[default] interface ILimit;

//FEFT

object,
dual,

helpstring ("IEFT
pointer_ defau

inflerface IE,

pstring ("property samples") ]

wiid (A7C624BA-C6E6-11D5-8476-00010214C4D0) ,

HRESULT limit ([out, retval, custom(GUID DEFAULTVALUE, "1V

Physisal™\*p

¢tval, custom(GUID DEFAULTVALUE, "1023")] long *
helpstring ("property samples") ]
custom(GUID DEFAULTVALUE, "1023")] long newVal);
helpstring ("property interval")]
retval, custom(GUID DEFAULTVALUE, "1s")] Time *p
EFT BASE+2), helpstring("property interval")]
custom (GUID_ DEFAULTVALUE, "1s")] Time newVal);

Val) ;
signal

bval) ;

Val) ;

JI‘CLP L iil\j \ Ol CLdoSo Tr
noncreatable
]
coclass FFT
{

[default] interface IFFT;
bi

//EventFunction
[
object,
uuid (EAC83656-D5D0-11D5-957C-0080C8BCAFAC) ,
dual,
helpstring ("IEventFunction Interface"),
pointer default (unique)
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]
interface IEventFunction : ISignalFunction
{
enum {EVENTFUNCTION BASE=(SIGNALFUNCTION BASE+256)};
bi
[
uuid (EAC83656-D5D0-11D5-957C-0080C8BCAFAO),
helpstring ("EventFunction class"),
noncreatable
]
coclass EventFunction
{
[default] interface IEventFunction;
bi

//Event{Source
[

object,

uuid (EAC83658-D5D0-11D5-957C-0080C8BCAFAC) ,

dual,

helpstring ("IEventSource Interface"),

pointer default (unique)

inflerface IEventSource : IEventFunction

enum {EVENTSOURCE BASE= (EVENTFUNCTION BASE+
7

uuid (EAC83658-D5D0-11D5-957C-0080C8BCA
helpstring("EventSource clas
noncreatable

]

codlass EventSource

{
[default] interface IEventSou

}i

//Cloc

[
object,
uuid (A7
dual,

helpstring

0010Z14C4DC) ,

NTSOURCE_BASE+256) };

~ BASE+1), helpstring("Frequency of the clock.")]
ockRate ([out, retval, custom(GUID DEFAULTVALUE, "1Hz")] Frequpncy

[Prepputref,” id (CLOCK BASE+1l), helpstring("Frequency of the clock.")]
HRESULT clockRate ([in, custom(GUID DEFAULTVALUE, "1Hz")] Frequency newVpl);

uuid (A7C622BB-C6E6-11D5-8476-00010214C4D0) ,
helpstring("Clock class"),
noncreatable
]
coclass Clock
{
[default] interface IClock;
}i

//TimedEvent
[
object,
uuid (A7C622E1-C6E6-11D5-8476-00010214C4DC) ,
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dual,
helpstring ("ITimedEvent Interface"),
pointer default (unique)

1

interface ITimedEvent : IEventSource

{
enum {TIMEDEVENT BASE=(EVENTSOURCE BASE+256) };

[propget, id(TIMEDEVENT BASE+1), helpstring("the delay time before the first event
will be start")]
HRESULT delay([out, retval, custom(GUID DEFAULTVALUE, "Os")] Time *pval);
[propputref, 1d(TIMEDEVENT BASE+1l), helpstring("the delay time before the first
event will be start")]
HRESULT delay([in, custom(GUID DEFAULTVALUE, "Os")] Time newVal);
[propget, 1d(TIMEDEVENT BASE+2), helpstring("the duration that each event is
active")]

HRESULT duration([out, retval, custom(GUID DEFAULTVALUE, Time Apyal) ;
[propputref, 1d(TIMEDEVENT BASE+2), helpstring("the duration €venf is
active")]

HRESULT duration([in, custom(GUID DEFAULTVALUE, "1s")
[propget, 1d(TIMEDEVENT BASE+3), helpstring("the time inbervy ht'") ]

: X 1 L) ;
[propputref, id(TIMEDEVENT BASE+3), helpstring("the time i ent") ]

bval) ;

HRESULT repetition([in, custom(GUID DEFAULTYALUVE,
uuid (A7C622E1-C6E6-11D5-8476
helpstring ("TimedEvent class")
noncreatable

codlass TimedEvent

[default] interfé

//PulsdgdEvent

[
object,

BASE= (EVENTSOURCE_BASE+256) };

[prepget ,\id (PULSEDEVENT BASE+1), helpstring("list of pulses")]
HRESULT “pulses ([out, retval] PulseDefns *pval);
{prépputref, id(PULSEDEVENT BASE+1l), helpstring("list of pulses")]
IINLOUL L b}uLDC { LJLILJ UL CUTLIT TITW al]
[propget, id(PULSEDEVENT BASE+2), helpstring("property repetition")]
HRESULT repetition([out, retval, custom(GUID DEFAULTVALUE, "0")] long *pVal);
[propput, 1d(PULSEDEVENT BASE+2), helpstring("property repetition")]
HRESULT repetition([in, custom(GUID DEFAULTVALUE, "O0")] long newVal);

uuid (A7C622D1-C6E6-11D5-8476-00010214C4D0),
helpstring ("PulsedEvent class"),
noncreatable

]

coclass PulsedEvent

{
[default] interface IPulsedEvent;

}i
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//EventConditioner
[
object,
uuid (A7C622BC-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring("IEventConditioner Interface"),
pointer default (unique)
]
interface IEventConditioner : IEventFunction
{
enum {EVENTCONDITIONERiBASE=(EVENTFUNCTIONiBASE+256)};
}i
[
uuid (A7C622BC-C6E6-11D5-8476-00010214C4D0),
helpstring("EventConditioner class")
noncreatable

codlass EventConditioner

[default] interface IEventConditioner;

//EventedEvent
[

object,

uuid (A7C625A5-C6E6-11D5-8476-00010214C4DC)

dual,

helpstring ("IEventedEvent Interface"),

pointer default (unique)

inflerface IEventedEvent : IEventConditione

enum {EVENTEDEVENT_ BASE=(EVENICONDITIO £256) };

noncreatable
codlass Even

[default]

//EventCount
[

-2DD3-4D49-8B39-F915B8E4AB2A),

ventCount Interface"),

pointer de 2t (unique)

infgexfate IEventCount : IEventConditioner

enum {EVENTCOUNT_ BASE=(EVENTCONDITIONER BASE+256) };

[propget, 1d(EVENTCOUNT BASE+1), helpstring("Identifies the number of events that
must happen before a event is generated") ]
HRESULT count ([out, retval, custom(GUID DEFAULTVALUE, "O")] long *pVal);
[propput, id(EVENTCOUNT BASE+l), helpstring("Identifies the number of events that
must happen before a event is generated")]
HRESULT count ([in, custom(GUID DEFAULTVALUE, "0")] long newVal);
}i
[
uuid (51C0083E-2DD3-4D49-8B39-F915B8E4AR20),
helpstring ("EventCount class"),
noncreatable
]

coclass EventCount

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) —145—
IEEE 1641-2004(E)

{

[default] interface IEventCount;
bi

//ProbabilityEvent
[
object,
uuid (D9FE1DA4-C6E8-11D5-8476-00010214C4DC),
dual,
helpstring ("IProbabilityEvent Interface"),
pointer default (unique)
1
interface IProbabilityEvent : IEventConditioner
{
enum {PROBABRTITITYE FNTiﬂAQF=(FVFNTFONDTTTONFRiRA§F+756)1'

[propget, id(PROBABILITYEVENT BASE+1), helpstring("proper
HRESULT seed([out, retval, custom(GUID DEFAULTVALUE,

HRESULT seed([in, custom (GUID DEFAULTVALUE, "0") ]
[propget, id(PROBABILITYEVENT BASE+2), helpstring("
HRESULT probability([out, retval, custom(GUID DE
*pval) ;
[propputref, 1d(PROBABILITYEVENT BASE+2), helps
HRESULT probability([in, custom(GUID_ DEFAULT

uuid (D9FE1DA4-C6E8-11D5-8476-00010214C4D0)
helpstring ("ProbabilityEvent class"),
noncreatable

codlass ProbabilityEvent

[default] interface IProbabil

//NotEyent
object,
uuid (A7C
dual,
helpstrin

inferface INo% v anditioner

NTCONDITIONER BASE+256) };

nonereatakle

codlass” NotEvent

[propput, 1id(PROBABILITYEVENT BASE+1l), helpstring("propexrt

ty
IlO

[default] interface INotEvent;
bi

//Logical

[
object,
uuid (A7C622C2-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring("ILogical Interface"),
pointer default (unique)

]

interface ILogical : IEventConditioner

{
enum {LOGICALiBASE=(EVENTCONDITIONERﬁBASE+256)};
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uuid (A7C622C2-C6E6-11D5-8476-00010214C4D0),
helpstring("Logical class"),
noncreatable
1
coclass Logical
{
[default] interface ILogical;
bi

//OrEvent
[
object,
uuid(A7CE22CE-COoF6=-11D5-8476-00010214C4DC)

IEC 62529:2007(E)
IEEE 1641-2004(E)

dual,
helpstring ("IOrEvent Interface"),
pointer default (unique)

inflerface IOrEvent : ILogical

enum {OREVENT BASE=(LOGICAL BASE+256)};

uuid (A7C622CE-C6E6-11D5-8476-00010214C4D0) ,

helpstring ("OrEvent class"),
noncreatable
]
codlass OrEvent
{
[default] interface IOrEvent
bi

//X0OrEyfent

object,
uuid (A7C622C1
dual,

helpstring
pointer 4

Qe14acapqy,

[detault] erface IXOrEvent;

//AndEvent

[
object,
uuid (A7C622C5-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("IAndEvent Interface"),
pointer default (unique)

]

interface IAndEvent : ILogical

{
enum {ANDEVENT_BASE:(LOGICAL_BASE+256)};

}i

[
uuid (A7C622C5-C6E6-11D5-8476-00010214C4D0) ,
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helpstring ("AndEvent class"),
noncreatable
]
coclass AndEvent
{
[default] interface IAndEvent;
}i

//Sensor

[
object,
uuid (A7C6236F-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring("ISensor Interface"),
noinf@r_dpfaan(unianp)

ingerface ISensor : ISignalFunction
enum {SENSOR BASE=(SIGNALFUNCTION BASE+256)};

typedef enum enumMeasuredVariable {DEPENDENT=0, INDEPEN & riable;

[propget, 1d(SENSOR BASE+1l), helpstring("Whethe the
dependgnt or independent variable. ")]
HRESULT measuredVariable ([out, retval, ENT") ]
enumMegdsuredVariable *pVval) ;
[propput, id(SENSOR BASE+1l), helpstring (" the
dependgnt or independent variable. ")]
HRESULT measuredVariable
enumMegdsuredVariable newVal) ;
[propget, 1d(SENSOR BASE+2), & measured") ]
HRESULT measurement ( [out, GUID DEFAULTVALUE, "O0")] VARIANT
*pval) /]
[propget, 1d(SENSOR BASE+3), X of measurements made") ]
HRESULT measup€ments ARRAY (VARIANT) *pVal);
[propget, id( _B¥ ber of consecutive measurement fo be
made. Zero indicates 3 d indicates the Sensor is acting ps a
monitoy only")]
HRESULT s \ S Sustom (GUID DEFAULTVALUE, "0")] long *pVval):;
. 4 ing ("Number of consecutive measurement fo be
made. 7 i i X aken and indicates the Sensor is acting ps a

monito
(GUID DEFAULTVALUE, "O0")] long newVal);
elpstring ("Readonly number of measurements curfrently

made") ]
retval, custom(GUID_DEFAULTVALUE, "O")] long *pval)y}
N +6), helpstring("Continuous range of independent vafiable
(Time) i S amentYis made.")]
e ([out, retval, custom(GUID DEFAULTVALUE, "1")] double *pVal);
[p YR_BASE+6), helpstring("Continuous range of independent vafiable
(Time) |over whs urement is made.")]

gdteTime ([in, custom(GUID_ DEFAULTVALUE, "1")] double newVal);
[Prepget, Y(SENSOR_BASE+7), helpstring("Value against which any condition s
checked.\This can be either an absolute value (5V) or a ratio value (50%) representihg the
percentage aruc PDcCweell Clc LToOw- pcak olich uigu PTark arocs. )]
HRESULT nominal ([out, retval, custom(GUID DEFAULTVALUE, "0")] Physical *pval);
[propputref, 1id(SENSOR BASE+7), helpstring("Value against which any condition is
checked. This can be either an absolute value (5V) or a ratio value (50%) representing the
percentage value between the low-peak and high-peak values.")]
HRESULT nominal ([in, custom(GUID DEFAULTVALUE, "0")] Physical newVal);
[propget, id(SENSOR BASE+8), helpstring("Test made between measurement and nominal
value")]

HRESULT condition([out, retval, custom(GUID_ DEFAULTVALUE, "NONE")]
enumCondition *pvVal);
[propput, 1d(SENSOR BASE+8), helpstring("Test made between measurement and nominal
value") ]
HRESULT condition([in, custom(GUID DEFAULTVALUE, "NONE")] enumCondition
newVal) ;
[propget, id(SENSOR BASE+9), helpstring("Read Only flag indicating last measurement
Pass/Fail Status. If no measurement is taken GO is False")]
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HRESULT GO ([out, retval, custom(GUID_DEFAULTVALUE, "false")] VARIANT BOOL
*pval) ;
[propget, 1d(SENSOR BASE+10), helpstring("Read Only flag indicating last
measurement Pass/Fail Status If no measurement is taken GO is False.")]

HRESULT NOGO ([out, retval, custom(GUID DEFAULTVALUE, "false")] VARIANT BOOL
*pval) ;
[propget, id(SENSOR BASE+11), helpstring("Read Only flag indicating the last
measurement High/Low Status. If no measurement is taken HI is False")]
HRESULT HI ([out, retval, custom(GUID_ DEFAULTVALUE, "false")] VARIANT BOOL
*pval) ;
[propget, 1d(SENSOR BASE+12), helpstring("Read Only flag indicating the last
measurement High/Low Status. If no measurement is taken LO is False")]
HRESULT LO([out, retval, custom(GUID DEFAULTVALUE, "false")] VARIANT BOOL
*pval) ;

[propget, id(SENSOR BASE+13), helpstring("Upper Limit value against which condition
is checked™ ]

HRESULT UL ([out, retval, custom(GUID DEFAULTVALUE, "O0")]
[propputref, 1d(SENSOR BASE+13), helpstring("Upper Limit val
condition is checked")]

HRESULT UL([in, custom(GUID DEFAULTVALUE, "O0")] Physie

is chedked")]

HRESULT LL([out, retval, custom(GUID DEFAULTVALU
[propputref, 1d(SENSOR BASE+14), helpstring("Lowe
conditilon is checked")]
HRESULT LL([in, custom (GUID DEFAULTVALUE, "0

uuid (A7C6236F-C6E6-11D5-8476-00010214C4D0)
helpstring("Sensor class"),
noncreatable

codlass Sensor

[default] interface ISensor;

//Countler
[
object,
uuid (AAA
dual,
helpstrin

nonereatakle

codlasg” Counter

[default] interface ICounter;
}i

//TimelInterval

[
object,
uuid (A7C62516-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("ITimeInterval Interface"),
pointer default (unique)

]

interface ITimelInterval : ISensor

{
enum {TIMEINTERVALiBASE=(SENSORiBASE+256)};
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uuid (A7C62516-C6E6-11D5-8476-00010214C4D0),
helpstring ("TimeInterval class"),
noncreatable

1

coclass TimelInterval

{
[default] interface ITimeInterval;

bi

//Instantaneous<type>
[
object,
uuid(A7C62360F-CoF6-11D5-8476-00010214C4DC)

dual,
helpstring("IInstantaneous Interface"),
pointer default (unique)

inflerface IInstantaneous : ISensor

enum {INSTANTANEOUS BASE=(SENSOR BASE+256) };

uuid (A7C6236E-C6E6-11D5-8476-00010214C4D0) ,

helpstring("Instantaneous class"),
noncreatable
1
codlass Instantaneous
{
[default] interface IInstantaneous;
bi

/ /RMS<{lype>
[
object,
uuid (A7C624FF-C6E6 5 Q214C4DQ),
dual,
helpstring

[default] interface IRMS;

//Average<type>

[
object,
uuid (A7C624FA-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("IAverage Interface"),
pointer default (unique)

]

interface IAverage : ISensor

{
enum {AVERAGE_BASE:(SENSOR_BASE+256)};

bi

[
uuid (A7C624FA-C6E6-11D5-8476-00010214C4D0),

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

—150 — IEC 62529:2007(E)
IEEE 1641-2004(E)

helpstring ("Average class"),
noncreatable
]
coclass Average
{
[default] interface IAverage;
bi

//PeakToPeak<type>

[
object,
uuid (A7C624F7-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("IPeakToPeak Interface"),
pointer default (unigue)

intlerface IPeakToPeak : ISensor

enum {PEAKTOPEAK BASE=(SENSOR BASE+256) };

uuid (A7C624F7-C6E6-11D5-8476-00010214C4D0),
helpstring ("PeakToPeak class"),

noncreatable
]
codlass PeakToPeak
{
[default] interface IPeakToPeak;
}i
//Peakqtype>
[
object,
uuid (5CF2B379-D60F-43BB-9098-R368 SBIWN) ,
dual,

helpstring ("IPea f "

/ /PeakNeg&tgpe>
[

object,
uuid (57DE7809-EDE2-4E3D-8D6D-B77948290628) ,
dual,
helpstring ("IPeakNeg Interface"),
pointer default (unique)
]
interface IPeakNeg : ISensor
{
enum {PEAKNEG_BASE=(SENSOR_BASE+256)};
}i
[
uuid (57DE7809-EDE2-4E3D-8D6D-B77948290620) ,
helpstring ("PeakNeg class"),
noncreatable
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coclass PeakNeg
{

[default] interface IPeakNeg;
}i

//MaxInstantaneous<type>

[
object,
uuid (CEOFF197-D039-4489-BC03-2B193B1FERBSB),
dual,
helpstring ("IMaxInstantaneous Interface"),
pointer default (unique)

]

interface IMaxInstantaneous : ISensor

{

enum {MAXINSTANTANEOUSiBASE=(SENSORﬁBASE+256)};
bi
[
uuid (CEOFF197-D039-4489-BC03-2B193B1FEB8O),
helpstring("MaxInstantaneous class"),
noncreatable

codlass MaxInstantaneous

[default] interface IMaxInstantaneous;

//MinIrstantaneous<type>

[
object,
uuid (5680A87C-3277-4516-BAC3-
dual,

Instantaneous;

olject,
wlid (81FF15A8-5B6F-491E-88FF-1783E7462AC8) ,
|osvremn

helpstring ("IMeasure Interface"),

pointer default (unique)

1
interface IMeasure : ISensor
{
enum {MEASUREiBASE=(SENSORiBASE+256)};

[propget, id(MEASURE BASE+1), helpstring("reference to a Signal representing signal
model of input signal")]
HRESULT As ([out, retval] Signal *pval);
[propput, id(MEASURE BASE+1), helpstring("reference to a Signal representing signal
model of input signal")]
HRESULT As([in] Signal newVal);
[propputref, i1d(MEASURE BASE+1), helpstring("reference to a Signal representing
signal model of input signal")]
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HRESULT As([in] Signal newVal);
[propget, 1d(MEASURE BASE+2), helpstring("Attribute of the signal that is to be
measured") ]
HRESULT attribute([out, retval] BSTR *pVal);
[propput, 1id(MEASURE BASE+2), helpstring("Attribute of the signal that is to be
measured") ]
HRESULT attribute([in] BSTR newVal);
}i
[
uuid (81FF15A8-5B6F-491E-88FF-1783E7462AC0),
helpstring ("Measure class"),
noncreatable
]
coclass Measure

{

[default] interface TMeasure:
bi
//Digifal
[
object,
uuid (A7C62519-C6E6-11D5-8476-00010214C4DC) ,
dual,

helpstring("IDigital Interface"),
pointer default (unique)

ingerface IDigital : ISignalFunction

enum {DIGITAL BASE=(SIGNALFUNCTION_ BASF

uuid (A7C62519-C6E6-11D5-8476-09
helpstring("Digital class"),
noncreatable

codlass Digital
[default] inte

lDigital Q

//Serig
[

[Prepget, id(SERIALDIGITAL BASE+1l), helpstring("String containing characterp 'H',
'L, 'A% X' identifying digital state")]
TTRLOULTI  dartallodcy, rfecvar] DolIr ovar)y
[propput, id(SERIALDIGITAL BASE+1l), helpstring("String containing characters 'H',
'L', 'Z2', 'X' identifying digital state")]

HRESULT data([in] BSTR newVal) ;
[propget, id(SERIALDIGITAL BASE+2), helpstring("Digital Clock Rate")]
HRESULT period([out, retval, custom(GUID DEFAULTVALUE, "1")] Time *pvVal);
[propputref, id(SERIALDIGITAL BASE+2), helpstring("Digital Clock Rate")]
HRESULT period([in, custom(GUID DEFAULTVALUE, "1")] Time newVal);
[propget, id(SERIALDIGITAL BASE+3), helpstring("Analog Logic High (1)")]
HRESULT logic H value([out, retval, custom(GUID DEFAULTVALUE, "1")] Voltage
*pval) ;
[propputref, id(SERIALDIGITAL BASE+3), helpstring("Analog Logic High (1)")]
HRESULT logic H value([in, custom(GUID DEFAULTVALUE, "1")] Voltage newVal);
[propget, id(SERIALDIGITAL BASE+4), helpstring("Analog Logic Low (0)")]
HRESULT logic L value([out, retval, custom(GUID DEFAULTVALUE, "0")] Voltage
*pVal) ;
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[propputref, 1d(SERIALDIGITAL BASE+4), helpstring("Analog Logic Low (0)")]
HRESULT logic L value([in, custom(GUID DEFAULTVALUE, "0")] Voltage newVal);

uuid(2C187B71-ABCF-4121-87AD-2426FDEA6890) ,
helpstring("SerialDigital class"),
noncreatable

]

coclass SerialDigital

{
[default] interface ISerialDigital;

}i

//ParallelDigital
[

object,

uuid (48C1DF77-F924-4311-B5E9-8829AD677242),
dual,

helpstring("IParallelDigital Interface"),
pointer default (unique)

inferface IParallelDigital : IDigital
enum {PARALLELDIGITAL BASE=(DIGITAL BASE+256)};

[propget, id(PARALLELDIGITAL BASE+1l), helps
contairing characters 'H', 'L', 'Z', 'X' identifyifg di
HRESULT data([out, retval] BSTR *pVal)
[propput, id(PARALLELDIGITAL BASE+1),
contairjing characters 'H', 'L', 'Z', { idep
HRESULT data([in] BSTR n¥ ;

[propget, 1id(PARALLELDIGITAL BR
HRESULT period([out, retva
[propputref, id(PARALLELDIGIT‘LiBASE+2

(ere each string String
i \

ALUE, "1")] Time *pVal);
ring ("Digital Clock Rate")]

HRESULT period([in, custo "1")] Time newVal) ;
[propget, id(PARAL ¥ng ("Analog Logic High (1)")
HRESULT logié usom (GUID DEFAULTVALUE, "1")] Volgage
*pval) ;
[propputref, i K B helpstring("Analog Logic High (1)"
i (GUID_DEFAULTVALUE, "1")] Voltage newVpRl);
[propget helpstring ("Analog Logic low (0)")]
HRE , custom(GUID_ DEFAULTVALUE, "O")] Volfage
*pVal) ;

A¥, BASE+4), helpstring("Analog Logic low (0)")
custom (GUID DEFAULTVALUE, "O")] Voltage newVpl);

[default] erface IParallelDigital;

//Connection

[
object,
uuid (A7C624CE-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring("IConnection Interface"),
pointer default (unique)

1

interface IConnection : ISignalFunction

{
enum {CONNECTION BASE=(SIGNALFUNCTION BASE+256) };

[propget, 1d(CONNECTION BASE+1l), helpstring("maximum number of channels allowed to
be connected") ]
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HRESULT channelWidth([out, retval, custom(GUID DEFAULTVALUE, "O0")] int *pVal);
[propput, id(CONNECTION BASE+1l), helpstring("maximum number of channels allowed to
be connected")]
HRESULT channelWidth([in, custom(GUID DEFAULTVALUE, "O")] int newVal);
bi
[
uuid (A7C624CE-C6E6-11D5-8476-00010214C4D0),
helpstring("Connection class"),
noncreatable
]
coclass Connection
{
[default] interface IConnection;
bi

//TwolWilre
[

object,

uuid (A7C6256B-C6E6-11D5-8476-00010214C4DC) ,

dual,

helpstring ("ITwoWire Interface"),

pointer default (unique)

inflerface ITwoWire : IConnection

enum {TWOWIRE BASE=(CONNECTION BASE+256)};

[propget, 1d(TWOWIRE BASE+1l), helpstring("
HRESULT lo([out, retval] BSTR *pVaf
[propput, 1d(TWOWIRE BASE+1) ,/hx

HRESULT lo([in] BSTR new¥al);
[propget, 1d(TWOWIRE BASE+2),
HRESULT hi ([out, retval] BSTR *pWa
[propput, id(TWOWIRE BASE+2),( helpstrihg
HRESULT hi([in] BSTR newVal);

uuid (A7C6256B-C6E6
helpstring ("T i
noncreatable

codlass Two

[default]

€-11D5-8476-00010214C4DC) ,

YwoWireComp Interface"),
peéinter defadult (unique)
]

lnterrace IrIwonrrccomp . ICOIIIEeCC IO

{

enum {TWOWIRECOMP BASE=(CONNECTION BASE+256) };

[propget, id(TWOWIRECOMP BASE+1l), helpstring("property true")]
HRESULT true([out, retval] BSTR *pVal);

[propput, id(TWOWIRECOMP BASE+1l), helpstring("property true")]
HRESULT true([in] BSTR newVal) ;

[propget, id(TWOWIRECOMP BASE+2), helpstring("property comp")]
HRESULT comp ([out, retval] BSTR *pVal);

[propput, 1d(TWOWIRECOMP BASE+2), helpstring("property comp") ]
HRESULT comp ([in] BSTR newVal) ;

uuid (A7C625D0-C6E6-11D5-8476-00010214C4D0) ,
helpstring ("TwoWireComp class"),
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noncreatable
1
coclass TwoWireComp
{
[default] interface ITwoWireComp;
}i

//ThreeWireComp
[
object,
uuid (A7C625CC-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("IThreeWireComp Interface"),
pointer default (unique)

inflerface IThreeWireComp : IConnection
enum {THREEWIRECOMP BASE=(CONNECTION BASE+256)};

[propget, 1d(THREEWIRECOMP BASE+1l), helpstring("property\trug
HRESULT true([out, retval] BSTR *pVal);

[propput, 1d(THREEWIRECOMP BASE+1l), helpstring("prop
HRESULT true([in] BSTR newVal);

[propget, 1d(THREEWIRECOMP BASE+2), helpstring('4
HRESULT comp ([out, retval] BSTR *pVal);

[propput, id(THREEWIRECOMP BASE+2), helpstrj
HRESULT comp ([in] BSTR newVal) ;

uuid (A7C625CC-C6E6-11D5-8476-00Q010214CY
helpstring ("ThreeWireComp clyss"
noncreatable

codlass ThreeWireComp

[default] interfagé

//SingllePhase
[
object,
uuid(A7C6
dual,

10214cC4DC) ,

grface"),

inferfaca S ] 3 onnection

\BASE= (CONNECTION BASE+256) };
[propdety INGLEPHASE BASE+1), helpstring("property n")]
([out, retval] BSTR *pVal);

[Prepput, id(SINGLEPHASE BASE+1l), helpstring("property n")]
HRESULT n([in] BSTR newVal);

LLJLUL./\.//]‘:L, iu\OLL‘IUJ_JDEH OLiDnOLT T JlCLb} LLiij\ﬁ 1 PLUPCL C a 7]
HRESULT a([out, retval] BSTR *pVal);

[propput, id(SINGLEPHASE BASE+2), helpstring("property a")]
HRESULT a([in] BSTR newVal);

uuid (A7C625C7-C6E6-11D5-8476-00010214C4D0) ,
helpstring("SinglePhase class"),
noncreatable

]

coclass SinglePhase

{
[default] interface ISinglePhase;

}i
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[
object,
uuid (A7C625C3-C6E6-11D5-8476-00010214C4DC) ,
dual,

helpstring ("ITwoPhase Interface"),
pointer default (unique)
]
interface ITwoPhase : IConnection
{
enum (TWOPHASE_BASE:(CONNECTION_BASE+256)};

[propget, id(TWOPHASE BASE+1l), helpstring("property n")]
HRESULT n([out, retval] BSTR *pVal);

[propput, 1id(TWOPHASE BASE+1l), helpstring("property n")]
HRESULT n([in] BSTR newVal):

IEC 62529:2007(E)
IEEE 1641-2004(E)

[propget, 1d(TWOPHASE BASE+2), helpstring("property a")]
HRESULT a([out, retval] BSTR *pVal);

[propput, 1d(TWOPHASE BASE+2), helpstring("property a")]
HRESULT a([in] BSTR newVal) ;

[propget, 1d(TWOPHASE BASE+3), helpstring("property
HRESULT b ([out, retval] BSTR *pVal);

[propput, 1d(TWOPHASE BASE+3), helpstring("property
HRESULT b ([in] BSTR newVal);

uuid (A7C625C3-C6E6-11D5-8476-00010214C4D0), \
helpstring ("TwoPhase class"),
noncreatable

codlass TwoPhase

[default] interface ITwoPhase;

//ThredPhaseDelta

[
object,

dual,
helpstri
pointer 9

DELTA BASE+1), helpstring("property a")]
tval] BSTR *pVal);
PHASEDELTA BASE+1l), helpstring("property a")]
\ BSTR newVal) ;
[propdets 1dNTHREEPHASEDELTA BASE+2), helpstring("property b")]
HRESUXI bf[out, retval] BSTR *pVal);
[Prepput, Y(THREEPHASEDELTA BASE+2), helpstring("property b")]
HRESULT b ([in] BSTR newVal);
LPLUPQCL, i\,{\LﬂI\LL[’HnOLL}DuLnﬁDnODT;}] I2 IICLPDLLLIAQ \ t)LUt)CLL C ] ]
HRESULT c([out, retval] BSTR *pVal);
[propput, 1d(THREEPHASEDELTA BASE+3), helpstring("property c")]

HRESULT c([in] BSTR newVal);

uuid (A7C625BF-C6E6-11D5-8476-00010214C4D0) ,
helpstring ("ThreePhaseDelta class"),
noncreatable

1

coclass ThreePhaseDelta

{
[default] interface IThreePhaseDelta;

}i
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//ThreePhaseWye

[
object,
uuid (A7C625BA-C6E6-11D5-8476-00010214C4DC) ,
dual,
helpstring ("IThreePhaseWye Interface"),
pointer default (unique)

1

interface IThreePhaseWye : IConnection

{
enum {THREEPHASEWYE BASE=(CONNECTION_ BASE+256)};

[propget, 1d(THREEPHASEWYE BASE+1), helpstring("property n")]
HRESULT n([out, retval] BSTR *pVal);

[propput, 1d(THREEPHASEWYE BASE+1), helpstring("property n")]
HRESULT n([in] BSTR newVal):

[propget, 1d(THREEPHASEWYE BASE+2), helpstring("property a")]
HRESULT a([out, retval] BSTR *pVal);

[propput, 1d(THREEPHASEWYE BASE+2), helpstring("property a"{]
HRESULT a([in] BSTR newVal);

[propget, 1d(THREEPHASEWYE BASE+3), helpstring("property
HRESULT b ([out, retval] BSTR *pVal);

[propput, id(THREEPHASEWYE BASE+3), helpstring("prop¢
HRESULT b ([in] BSTR newVal) ;

[propget, 1d(THREEPHASEWYE BASE+4), helpstring('4
HRESULT c([out, retval] BSTR *pVal);

[propput, 1d(THREEPHASEWYE BASE+4), helpstrj
HRESULT c([in] BSTR newVal);

uuid (A7C625BA-C6E6-11D5-8476-00Q010214C
helpstring ("ThreePhaselWye class"
noncreatable

codlass ThreePhaselWye

[default] interfagé

//ThredqPhaseSynchro
[
object,
uuid(A7C6
dual,

[propdets 1dNTHREEPHASESYNCHRO BASE+1), helpstring("property x")]
HRESUXRI xAf[out, retval] BSTR *pVal);

[Brepput, Y(THREEPHASESYNCHRO BASE+1), helpstring("property x")]
HRESULT x([in] BSTR newVal);

[PLUPYTL, iu\LDDDLEH OO TIN ﬂ[\uiDnODT T ilCLPDLLilA\d { PLUPTLT 7]
HRESULT y([out, retval] BSTR *pVal);

[propput, 1d(THREEPHASESYNCHRO BASE+2), helpstring("property y")]
HRESULT y([in] BSTR newVal);

[propget, 1d(THREEPHASESYNCHRO BASE+3), helpstring("property z")]
HRESULT =z ([out, retval] BSTR *pVal);

[propput, 1id(THREEPHASESYNCHRO BASE+3), helpstring("property z")]
HRESULT z([in] BSTR newVal);

uuid (A7C625B6-C6E6-11D5-8476-00010214C4D0),
helpstring ("ThreePhaseSynchro class"),
noncreatable

1

coclass ThreePhaseSynchro

{
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[default] interface IThreePhaseSynchro;
}i

//FourWireResolver

[
object,
uuid (A7C625B1-C6E6-11D5-8476-00010214C4DC),
dual,
helpstring ("IFourWireResolver Interface"),
pointer default (unique)

]

interface IFourWireResolver : IConnection

{
enum {FOURWIRERESOLVER BASE=(CONNECTION BASE+256)};

[propget, 1d(FOURWIRERESOLVER BASE+1l), helpstring("property
HRESULT sl ([out, retval] BSTR *pVal);

[propput, 1d(FOURWIRERESOLVER BASE+1l), helpstring("property
HRESULT sl ([in] BSTR newVal) ;

[propget, 1d(FOURWIRERESOLVER BASE+2), helpstring("propekty
HRESULT s2([out, retval] BSTR *pVal);

[propput, 1id(FOURWIRERESOLVER BASE+2), helpstring("
HRESULT s2([in] BSTR newVal);

[propget, 1d(FOURWIRERESOLVER BASE+3), helpstring
HRESULT s3([out, retval] BSTR *pVal);

[propput, id(FOURWIRERESOLVER BASE+3), helpg
HRESULT s3([in] BSTR newVal);

[propget, id(FOURWIRERESOLVER BASE+4), helpst{idg (!preperty
HRESULT s4 ([out, retval] BSTR *pVa}l

[propput, 1id(FOURWIRERESOLVER

noncreatable
codlass FourWireRe

[default] intg

//SyncHroResolver
[

erum./{ SYNCHRORESOLVER BASE= (CONNECTION BASE+256) };

L})LU})HCL_, iu\oll\l IIRURLOUL D[\iDnDDle I2 IACLL.)DL,LLIAU { tJLUlJCL LY Ll ] ]
HRESULT rl([out, retval] BSTR *pVal);

[propput, 1d(SYNCHRORESOLVER BASE+1), helpstring("property rl")]
HRESULT rl([in] BSTR newVal);

[propget, 1d(SYNCHRORESOLVER BASE+2), helpstring("property r2")]
HRESULT r2([out, retval] BSTR *pVal);

[propput, 1d(SYNCHRORESOLVER BASE+2), helpstring("property r2")]
HRESULT r2([in] BSTR newVal);

[propget, 1d(SYNCHRORESOLVER BASE+3), helpstring("property r3")]
HRESULT r3([out, retval] BSTR *pVal);

[propput, id(SYNCHRORESOLVER BASE+3), helpstring("property r3")]
HRESULT r3([in] BSTR newVal);

[propget, id(SYNCHRORESOLVER BASE+4), helpstring("property rd")]
HRESULT r4 ([out, retval] BSTR *pVal);

[propput, id(SYNCHRORESOLVER BASE+4), helpstring("property rd")]
HRESULT r4 ([in] BSTR newVal);
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uuid (A7C625AC-C6E6-11D5-8476-00010214C4D0),
helpstring ("SynchroResolver class"),
noncreatable

1

coclass SynchroResolver

{
[default] interface ISynchroResolver;

bi

//Series
[
object,
uuid (A7Ce20hAA-COF6=-11D5-8476-00010214C4DC)

dual,
helpstring("ISeries Interface"),
pointer default (unique)

inflerface ISeries : IConnection
enum {SERIESiBASE=(CONNECTIONiBASE+256)};

[propget, 1d(SERIES BASE+1l), helpstring("propert4
HRESULT via([out, retval] BSTR *pVal);
[propput, 1d(SERIES BASE+1l), helpstring("prgp

HRESULT wvia([in] BSTR newVal);

uuid (A7C625AA-C6E6-11D5-8476-40010214C
helpstring("Series class"),
noncreatable

codlass Series

[default] interfagé

//NonEllectrical
[
object,
uuid (A7C6
dual,

010214cC4DC) ,

fterface"),

inferface SNAS i h Connection
_BASE=(CONNECTION BASE+256) };

[propdets 1dNWONELECTRICAL BASE+1l), helpstring("property to")]
HRESUXI tg([out, retval] BSTR *pVal);

[prepput, Y(NONELECTRICAL BASE+1), helpstring("property to")]
HRESULT to([in] BSTR newVal);

LPLUPHCL,, L\,{ (NUNL DO TINTD AuiDnODT T il‘CLPD LLLIA\ﬂ \ PLUPCL C L L OUIM 7]
HRESULT from([out, retval] BSTR *pVal);

[propput, 1d(NONELECTRICAL BASE+2), helpstring("property from")]
HRESULT from([in] BSTR newVal) ;

uuid (A7C625A7-C6E6-11D5-8476-00010214C4D0) ,
helpstring ("NonElectrical class"),
noncreatable

1

coclass NonElectrical

{
[default] interface INonElectrical;

}i
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//DigitalBus
[
object,
uuid (76E5A6AC-C37F-4ECE-A19D-0E83F2ET7E42F) ,
dual,

helpstring("IDigitalBus Interface"),
pointer default (unique)
]
interface IDigitalBus : IConnection
{
enum {DIGITALBUS BASE=(CONNECTION BASE+256)};
bi
[
uuid (76E5A6AC-C37F-4ECE-A19D-0E83F2E7E420),
helpstring("DigitalBus class"),
noncreatable

IEC 62529:2007(E)
IEEE 1641-2004(E)

codlass DigitalBus

[default] interface IDigitalBus;

@%
S
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Annex E

(informative)

—161 -

Test signal framework (TSF) for ATLAS

E.1 Introduction
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Figure E.1—TSF AC_SIGNAL
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E.2.2 Interface properties

See Table E.1 for details of the TSF AC_SIGNAL interface.

Table E.1—TSF AC_SIGNAL interface

Description Name Type Default Range
AC Signal amplitude ac_ampl Physical
DC Offset dc_offset Physical 0
AC Signal frequency freq Frequency r\
AC Signal phase angle phase PlaneAngle 0 rad < N C \Q—\Q\Qd
E.2.3 Notes

E.2.4 Model description

See Tabje E.2 for details of the TSF AC_SIGNA

Table E.2—T

Nhme r({pe \ﬁ{l )\ Inputs Output Fofmula

AC Signal )SuQ K x g@a Ou\t]> AC_SIGNAL

\/ \/\ \ i n?l\glrh/ DC Offset
/\\ JSEflal [In] AC Component

model

AC Cofnponent, S\l\glség \"Si/gnal [Out] AC Signal

li 1

\\\ \ \/ amplitude ac_amp
\ \ \ > frequency Freq
> phase Phase
DC Of1set Constant Signal [Out] AC Signal
1
amplitude dc_offset
E.2.5 Rules

For this signal, the allowable types are voltage, current, and power. All types must be consistent. Thus for
example, if ac signal amplitude is specified in volts, then the dc offset must also be specified in volts.
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E.2.6 Example
See Figure E.2 for an example of AC_SIGNAL.

XML Static Signal Description:

<AC SIGNAL ac ampl="1 V" dc offset="0.5 V" freg="1000 Hz" />

Signal
[HA [\ A

05 |

0.0

05|

Flgure E.
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E.3.1 [l)eflnltlon

A contifjuous smusm a
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plitude is varied as a function of the instantaneous

value of

\J

mpl\¢ar_freq mod_freq mod_depth
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\ l
Si i
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i i AM
Sinusoid AM_SIGNAL
Carrier AM Signal -

Figure E.3—TSF AM_SIGNAL
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E.3.2 Interface properties

See Table E.3 for details of the TSF AM_SIGNAL interface.

Table E.3—TSF AM_SIGNAL interface

Description Name Type Default Range
Carrier amplitude car_ampl Voltage
Carrier frequency car_freq Frequency
Modulation frequency mod_freq Frequency f\
Depth of modulation mod_depth Ratio < N C 0 —\l\
E.3.3 Notes
An inteqface for modulation amplitude is not required. The valugo ulatign depth prevides all the neces-

sary inf¢rmation required for this model (see E.3.5).

E.3.4 Model description
See Tabje E.4 for details of the TSF AM_SIGNAL o
Ws_m L model

Name Type L \'Qrm' a \l‘{puts Output Formula

AM Signal Al@> < Stgnal.[Qut] AM_SIGNAL

< \lem\dw?\\/ mod_depth
\ M Carrier
\ \Qgﬁl [In] Modulation
Carriert] < \égu%d; Signal [Out] AM Signal
N\

amplitude car_ampl

frequency car_freq

phase. Oxad
P €

Modulation Sinusoid Signal [Out] AM Signal

amplitude 1 V (see note)

frequency mod_freq

phase 0 rad

NOTE—The BSC requires a unity value for the amplitude of the modulating signal.
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E.3.5 Rules

The output is given by the following equation:

e = E.(1 + mygsin(wyt) ) sin (@ t)
where
E. is the carrier amplitude (unmodulated);
m, is the depth of modulation (= modulation index);
w,, ~is2xx modulating frequency;
@, | is 2w x carrier frequency.
E.3.6 Example
See Figyre E.4 for an example of AM_SIGNAL.
XML Stqtic Signal Description:
<AM SIGNAL car ampl="1 V" car_freq=24§’\§ ) o@fr g="1 kHz" />

|

" ‘ ‘ | I i 0 ‘ ‘ ‘ ‘
sy

Figure E.4—AM_SIGNAL example

E.4 DC_SIGNAL<type: Voltage|| Current|| Power>

E.4.1 Definition

An unvarying electrical signal with an optional ac component. See Figure E.S.
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dc_ampl ac_ampl freq phase

Y Y Y

Sinusoid
AC
Component
Y
Constant SUM nr\?u{
DC Level 5| AMSignal >
] \

A

Figure E.5—TSF DC_SIGNAL

E.4.2 Interface properties

See Tabje E.5 for details of the TSF DC_SI

Table E.5 TSFQQSS
/\ N\

Description [\ N W \) Type Default Rarjge
DC Lejvel /\ x E}Tpl Physical
AC Cdmponent am}ﬁx{;lé\\/\ ac\_gna\ > Physical 0
AC Cgmponent freq{e}xg\ \]'\eg > Frequency 0 Hz

AC Ccmponep@h@{ngli >h{se PlaneAngle 0 rad 0—2rad

E.4.3 Not

E.4.4 Model description

See Table E.6 for details of the TSF DC_SIGNAL model.
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Table E.6—TSF DC_SIGNAL model

Name Type Terminal Inputs Output Formula
DC Signal Sum Signal [Out] DC_SIGNAL
Signal [In] DC Level
Signal [In] AC Component
DC Level Constant Signal [Out] DC Signal
amplitude dc_ampl
AC Component | _sinusoid Signal [Out] DT blgny/\
amplitude ac_ampl
frequency Freq
phase Phase

E.4.5 Rules

For this|signal, the allowable types are voltage, current,-2
exampld, if dc level is specified in volts, thep

E.4.6 Example

See Figyre E.6 for an example

XML Static Signal Descri

<DC_SIGNAL naﬁ "

[hus for
volts.

S A A A A A

Figure E.6—DC_SIGNAL example
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E.5 DIGITAL_PARALLEL

E.5.1 Definition

A parallel digital source that creates a digital logic signal in which the physical values for logic 1, logic 0,
and high impedance data values are determined by the logic threshold values specified. See Figure E.7.

i one_value

i zero_value

data| value
logid}

logid}
cloci_period

Y Y Y Y
ParallelDigital IGITAL_ LEL

Digital Stream \) >

OO P

Figure E.7 TS@GI L\PARALLEL

E.5.21

See Tab)

DW\ > Name Type Default Range
Data Vdlue > data_value Array of Character String HI|L|ZIK
Clock period clock period Time
Logic One level logic_one_value Voltage
Logic Zero level logic_zero value Voltage
E.5.3 Notes

The width of the signal (and hence the minimum associated connection width) is implied by the number of
logic elements in each array element.

The default condition for clock period (clock period = 0) denotes infinite time for static digital data
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E.5.4 Model description
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See Table E.8 for details of the TSF DIGITAL PARALLEL model.

Table E.8—TSF DIGITAL_PARALLEL model

Name Type Terminal Inputs Output Formula
Digital ParallelDigital Signal [Out] DIGITAL PARALLEL
Stream
Data data_value /\
period clock period (\\ ey
Logic H value logic one value <
Logic L value logic_zero_value (\\ \
W
E.5.5 Rules
A high i cha act@ i€., no digital signal is present.
A logic haracter
is H.
A logic haracter
is L.
An unkq haracter
is X, the
The out
For this|si connec-

tions wi]l be avatlable when the signal is used in a measurement.

E.5.6 Example

See Figure E.8 for an example of DIGITAL PARALLEL.

XML Static Signal Description:

<DIGITAL PARALLEL data value='"HLHL","LLHL", "HHLH"'

/>
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Signals

T S I
Time <\(\\/

Figure E.8—DIGITAL_PARALLEL example \>

E.6 DIGITAL_SERIAL

E.6.1 Definition

A serial|digital source that creates a digital 1o i in~whichthe physical values for logic 1, log|c 0, and
high impedance data values are determined ic(hiesk alues specified. See Figure E.9.

logic_zZero_valde

Y Y
SerialDigital

DIGITAL_SERIAL
R

Digital Stream >

Figure E.9—TSF DIGITAL_SERIAL
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E.6.2 Interface properties

See Table E.9 for details of the TSF DIGITAL SERIAL interface.

Table E.9—TSF DIGITAL_SERIAL interface

Description Name Type Default Range
Data Value data_value Character String HIL|ZIX
Clock period clock period Time

Logic|One level logic_one value | Voltage
Logic|Zero level logic_zero value | Voltage
E.6.3 Notes

The defgult condition for clock period (clock period = 0) dendtes infiqi

The seripl TSF deals only with serial data where the da Je al rather
than anyf transition of the signal.

E.6.4 Model description

See Tab

ITAL_SERIAL model

Name /\%{Q)e \{"}1*7\1411 Inputs Output Fqrmula

Digital[Stream \%ND\;\@&E\ Signal [Out] DIGITAL_SERIAL
\ \ data data_value
A\

\ \\ > period clock period

logic H value logic one value

logic L value logic zero value

E.6.5 Rules
A high impedance is generated when the digital signal value character is Z, i.e., no digital signal present.

A logic 1 (output voltage is equal to logic_one_value) is generated when the digital signal value character
is H.

A logic 0 (output voltage is equal to logic_zero value) is generated when the digital signal value character
is L.
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An unknown value cannot be generated by the digital source model. When the digital signal value character
is X, the model may generate a logic 1 or a logic 0.

The output values are held at the defined levels for the duration of the clock period.

For this signal, the data value supplied is transmitted via the serial connections. Data received via the serial
connections will be available when the signal is used in a measurement.

E.6.6 Example

1 fa nl
I

S F' I 10.L 1 L IDIL AL S D I AL
€C 1gurcTUTOT aiT eXalpic o DTOT 7Y STUNIZ L,

XML Stqtic Signal Description:

<DIGITAL SERIAL data value="LZHLHHLLHHHLLZL" clock p&ri Ml\as
logic|one value="”3.6 V” logic zero value="-2.6 W />

30__ A\
25|
3

Xi@ E.10—DIGITAL_SERIAL example

E.7 DME_ANT GATION

E.7.1 Definition

A radio aid to air navigation that provides distance information by measuring the time of transmission from
an interrogator to a transponder and return. See Figure E.11.

The distance measuring equipment (DME) system is composed of a transponder in the ground base unit and
an interrogator in the airborne unit. The interrogator on the aircraft emits a pulse signal that, once received
by the DME transponder on the ground, starts a response sequence that sends a return pulse signal on a dif-
ferent (paired) channel to the aircraft. The aircraft equipment receives the response from the ground station,
computes the elapsed time between interrogation and response, subtracts 50 pus (to cover ground station pro-
cessing time), and divides the result by 2. This result is then displayed on the DME indicator.
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The DME operates on the ultrahigh frequency (UHF) band in the range of 962 MHz to 1213 MHz with a
step of 1 MHz. The frequencies used by the interrogator are between 1025 MHz and 1150 MHz, and the
transponder on the ground replies using two set frequencies: the first from 962 MHz to 1024 MHz and the
second from 1151 MHz to 1213 MHz. The number of available frequencies is 252, making 126 available
channels. Each channel has 2 frequencies: one for interrogation and the other for the response from the
ground station. On each pair of frequencies, the difference between the interrogator frequency and the
response frequency is always of 63 MHz. For the channels between 1 and 63, the interrogator frequency is
63 MHz higher than the response frequency; and for channels from 63 to 126, the response frequency is
63 MHz higher than the interrogator frequency.

- — I‘I ) ™~
pulses =
(0,0.0000035,1),
(0.0000155,0.0000035,1)
duration = 20 ps / / e x
repetition =
Sinusoid
N
Int Carrier
¥ ¥ \\
i P
TimedEvent “ﬂs }1 e ME_INTERROGATION
Int Event E o
Inte ogat

I T RROGATION

E.7.21

See Tab DME INTERROGATION interface.
ble’E.11—TSF DME_INTERROGATION interface
escription \/ Name Type Default Range
Carrier Amptitude ear—ampt Voltage
Interrogator Frequency int_freq Frequency 1025 MHz 1025 MHz - 1150 MHz
Interrogation Rate int_rate Frequency 27 Hz 27Hz| 150 Hz
E.7.3 Notes

This model has limited functionality. It does not provide for the variation of some of the parameters (such as
the pulse timing and level). The model may be modified by the user to include such parameters in the inter-
face properties.
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E.7.4 Model description

See Table E.12 for details of the TSF DME _INTERROGATON model.

Table E.12—TSF DME_INTERROGATION model

Name Type Terminal Inputs Output Formula
DME PulseTrain Signal DME INTERRO-
Interrogation [Out] GATION

aala £0-0-0000025- 1)
EA s 5T

(0.000015550.000003f5,1)
N
repetition < (\

Signal [In] Int
Carrier /\

Sync[In] Int Event /\ \ \

Int Carfier Sinusoid Signal DM tiox \)
[Out]

amplitude car_amplf'\\ ) / N

frequency Nfré\ e ( Q )\/
D%

phase Orad
Int Event TimedEvent Event [Out] aN NE}yerro gation

Ny >SN A, > 0s
[\ \erhxion(\ 20 us

K /\g\a{ S (1/int_rate)
re}e@tl\\ 0

E.7.5 Rules

E.7.6 Example

See Figl reE 12 for an mmmple nFT)MP_]NTFRRﬂGATTﬂN

XML Static Signal Description:

<DME INTERROGATION name="DME INTERROGATION6" int freg="1050 MHz"
int rate="150 Hz" />
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\
A

E.8 DME_RESPONSE

E.8.1 Definition

A radio

aid to air navigation that provides distange~ i
an interfogator to a transponder™s urn, See F.
P interrogatef™an the
starts a res € 50¢

The DM
unit. Thi
ground,
craft. T
between
the resu

The DME
frequengi
ground
1151 M
channel

Hzt0.1213 MH

Figure E.12—DME_INTERROGATION a}pK \>

on from

hirborne
br on the
the air-
ed time
divides

z. The
on the

replies<using twg set frequencies: the first from 962 MHz to 1024 MHz and the secopd from

. The number of available frequencies is 252, making 126 available channgls. Each

has\2 frequencies: one for interrogation and the other for the response from the ground stafion. On

each pair of frequencies, the difference between the interrogator frequency and the response frequency is
always of 63 MHz. For the channels between 1 and 63, the interrogator frequency is 63 MHz higher than the
response frequency; and for channels from 63 to 126, the response frequency is 63 MHz higher than the

interrogator frequency.
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=3
o

g 2 o
N | 2 o §
8 8 g & 5

pulses =

(0,0.0000035,1),

(0.0000155,0.0000035,1)

l repetition = 1 delay = 50 ps
Y Y ¢ ¢ YVYy
Sinusoid Pulse Train SignalDelay SignalDelay DME_RESPONSE
Resp Carrier > Response > Response DME >
Train Delay Response
—
period = 37 ps
duration = 20 s probability = 10% <
TimedEvent ProbabilityEvent OrEvent (
. . x
Resp Event A 1 RespEventB - Resp, nt
> rain x
gateTime = 10 ns /—\
nominal = 0.1
¢ delay= 15.5 s \)/ /\ >
dme_Ipterrogation RMS " \Andl%b’e((t
= Interrogation
i Event )L & D Dete(LitIS
Window ~
EﬁgnalDw
> ME P’
tect
N
~—_"
TSE DME_RESPONSE

E.8.21

See Tab

DME RESPONSE interface.

le E.13—TSF DME_RESPONSE interface

Description Name Type Default Range
Transponder Frequency resp_freq Frequency 962 MHz | 962 MHz - 1213 MHz
Carrier Amplitude car_ampl Voltage
Slant Range range Distance Om
Range Rate rate Speed 0 m/s
Rate of Change of Range acen Acceleration 0 m/s?

Rate
DME Interrogation signal dme_Interrogation SignalFunction
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E.8.3 Notes

Slant range of DME is dependent on aircraft height, transponder location and its associated environment,
and geographical topography. Maximum range in ARINC 568 [B1] is quoted as up to 480 km (300 mi) up to
an altitude of 23 000 m (75 000 ft). The delay range quoted will allow for a transponder transmission range
of approximately 640 km (400 mi) and its lower value is 0 m (the default 50 ps usually allowed from receipt
of an interrogator signal to the transponder response within the transponder itself). These values must not be
exceeded.

This model has limited functionality. It does not provide for the variation of some of the parameters (such as
the pulse timing and level). The model may be modified by the user to include such parameters in the inter-
face properties.

E.8.4 Model description

See Table E.14 for details of the DME_RESPONSE model.

Table E.14—TSF DME_RESPONgm\de

X
Name Type Terminal Inputs \Out\p\ut\ Formula

VA
DME SignalDelay Signal [Out] \ /é E
Responge SI@TSE

acceleration \/ (acen*2/3.0e8)

—
delay \ (range*2/3.0e8)
VN
/\ggte \\ (rate*2/3.0e8)
S/
Sig}&i [In] onse

Responge SigralDela; Signa Ouh\ DME Response
Delay

x al eleﬁr{&% 0Hz

My 50 ps

\ \ te 0%

&x Signal [In] Response
Train

Responge PW Signal [Out] Response Delay
Train
pulses (0,0.0000035,1),
(0.0000155,0.0000035,1)
repetition 1

Signal [In] Resp Carrier

Sync[In] Resp Event
Train
Resp Carrier | Sinusoid Signal [Out] Response Train
amplitude car_ampl
frequency resp_freq
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Table E.14—TSF DME_RESPONSE model (continued)

Name Type Terminal Inputs Output Formula
phase Orad
Resp Event OrEvent Event [Out] Response Train
Train

Signal [In] Resp Event B

Signal [In] DME Pulse
Detect

Resp Eyent Probabili- Event [Out] Resp Event Train
B tyEvent

seed /\

probability

Signal [In] Resp Event A

\ N
DME Phlse AndEvent Event [Out] Resp an
Detect

& %5

Signal [In] DME P2 &
Detect (\ /\

N
Signal [In] I ation Y
e
indo

Resp Eyent TimedEvent Event [Out] \B;sp Event B
A AN

[\ elz&l aN 0s

pe%ﬁ\ 37 us

d
ANt ;

acceleration 0 Hz

NN

e delay 15.5 ps

DME PP ignalDel Si aM DME Pulse
Detect Detect
N

\/ rate 0%

Signal [In] Interrogation
Event
Window

Interroga- RMS [Out] DME Pulse
tion Event Detect,
Window DME P2 Detect

measurement

sample

count

gateTime 1.0e-8
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Table E.14—TSF DME_RESPONSE model (continued)

Name Type Terminal Inputs Output Formula
nominal 0.1
condition GE
NOGO
GO
UL
LI /\
Signal [In] dme_ /\\
Interrogation (\
E.8.5 Rules w
E.8.6 Example
See Figyire E.14 for an example of DME_RESP
XML Stqtic Signal Description:
<DME_RESPONSE name="RME RESPO "2 nmi" rate="600 kt"
In="DNIE INTERROGA
<DME
int freg="10

ZNTERROGiiIO

Figure E.14—DME_RESPONSE example
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E.9 FM_SIGNAL<type: Voltage|| Power|| Current>

E.9.1 Definition

A continuous sinusoidal wave (carrier) generated when the frequency of one wave is varied in accordance
with the amplitude of another wave (modulating). See Figure E.15.

= >

e g 3

© w |

mod_freq s g

- 8 8 &£
amplitude =1V

Y ‘L YVYY
Sinusoid FM <\N
o ] . SIGNAL \/

Modulating > FM Sigpal > -
Signal \ >\>

E.9.2 Interface prope

See Table E.15 fols Y
<\ TSF FM_SIGNAL interface

%&tio& \)%tme Type Default Rangde
-

CarrierNM \ >car_ampl Physical
Carrigr frequeh\ > car_freq Frequency

Frequenéy Deviation freq_dev Frequency
Modulation frequency mod_freq Frequency
E.9.3 Notes

E.9.4 Model description

See Table E.16 for details of the TSF FM_SIGNAL model.
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Table E.16—TSF FM_SIGNAL model

Name Type Terminal Inputs Output Formula
FM Signal M Signal [Out] FM_SIGNAL
amplitude car_ampl
carrierFrequency car_freq
frequencyDeviation freq dev
Signal [In] Modulating Signal
ModulpTing Sinusoid Signal [Out] TM Sign
Signal 8{,\
amplitude &‘ Q 1 Ne note)
frequency mod_freq
phase \ \ \ \0/>ad
NOTE—The BSC requires a unity value for the amplitude of the modulgtingm \ >

E.9.5 Rules G

The output is given by the following equation

e = E{sin(w.t + mesin(wyt))
where
E. is the carrier amplitude (unwodulated
@, | 1is 2w x carrier frequ
my deviatio(s ,
@, | 1s 2m x mod
E.9.6 Exampfe
See Figy ¢ of FM_SIGNAL.

XML Stqti

<FM_S

[GNAL name="FM SIGNAL9" car freq="100kHz"

freq dev="10kHz"mod freg="1200Hz" />

[ Published

by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

—182— IEC 62529:2007(E)
IEEE 1641-2004(E)

08|
06_||
04_||

o.zTL

0.0 [|J) |

Signal

-0.2_|

E.10 1

E.10.1

The glid

At pres
3286 M
the 90 H
predomi

beams Wi

with a 9
both bes

ing toneg.

than the
greater
quency
the dev

Figure H.

-0.6_||

0.8

Definition

| S_GLIDE_SLOPE<type: Voltage|| P¢

Figure E.16—FM_SIGNAL exampje \>

oe from
rn, with
dulation
itting two
of 40%
arrier of

stronger
e will be
hdio fre-
greater
ies. See

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) ~-183 -
IEEE 1641-2004(E)

— ©
[ >
2 o 8 N
e & R z
5 5 2 g
o o [= o
Y Y
Sinusoid
Glide Slope [
Carrier
= =90 Ll
amplitude =1V mod_index = 0.4
¢ ‘L Y
Sinusoid AM Attenuator S&Q‘ \
—- = S ILSNGUI DPE
90 Hz Tone . 90 Hz Glide Slope > GlideSloke .
> Modulated Hi >
Signal >
req = 150 Hz O
amplitude =1V mod_index = 0.4
¢ ‘L Y
Sinusoid AM X@Mor l
- 150 Hz (> \
150 Hz Tone - Glide Slope
> /Wv(gi;lat?/\
> . Lo
na N

E.10.2

See Tab| F ILS_GLIDE_SLOPE interface.
Table E.17—TSF ILS_GLIDE_SLOPE interface
Desgription Name Type Default Range
Carrier amplitude car_ampl Physical 2mV
Frequency car_freq Frequency 328.6 MHz 328.6-335.4 MHz
150 Hz attenuation depth | onefifty level | Ratio 1 0-1
90 Hz attenuation depth ninety level Ratio 1 0-1
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E.10.3 Notes

This model has limited functionality. It does not provide for the variation of some of the parameters (such as
the tone frequencies). The model may be modified by the user to include such parameters in the interface

properties.

E.10.4 Model description
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See Table E.18 for details of the TSF ILS GLIDE SLOPE model.
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Table E.18—TSF ILS_GLIDE_SLOPE model

Name Type Terminal Inputs 6\\tp\§ \((»;nula
Glide Slope Sum Signal [Out] IL&GLNL\Q\PE \)
Signal [In] Glide Slope Lo < \\ >
Signal [In] Glide Slopfﬁi \
Glide $lope Hi | Attenuator Signal [Out] r\\) / /Qli?l?x{lope
Gain n@le@:l K U ‘\/
Signal [In] 9 odulated \/
Sign:
Glide Slope Lo | Attenuator x\éignal}Ou\t] \ \\ \/ Glide Slope
N G;ﬁ\( OM‘WMI
ﬁnal [T 50 Hz Modu-
/\ lafed Signal
90 Hz Modu- | AW Signal [Sh@ Glide Slope Hi
lated Sjgnal
\ \n{dﬁﬂex/ 0.4
\\\C\ag}:r [In] Glide Slope
/\ S Carrier
\ \ Signal [In] 90 Hz Tone
150 H4 Modu- Signal [Out] Glide Slope Lo
lated Sjgnal
TodIndex o
Carrier [In] Glide Slope
Carrier
Signal [In] 150 Hz Tone
Glide Slope Sinusoid Signal [Out] 150 Hz Modulated
Carrier Signal,
90 Hz Modulated
Signal
amplitude car_ampl
frequency car_freq
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Table E.18—TSF ILS_GLIDE_SLOPE model (continued)

Name Type Terminal Inputs Output Formula
Phase 0 rad
90Hz Tone Sinusoid Signal [Out] 90 Hz Modulated
Signal
amplitude 1 V (see note)
frequency 90 Hz
Phase 0 rad
150Hz|Tone Sinusoid Signal [Out] 150 Hz Mo%d
Signal \
amplitude < V (se¢ note)
frequency (\\ \ \150 Hz
Phase < \\ \ 0 rad
NOTE}—The BSC requires a unity value for the amplitude of the Wﬁﬁng 1 IEB \\/

Y

E.10.5/Rules

y

oltag power.

For this|signal, the allowable types for carrier an

E.10.6|Example

See Figyre E.18 for an exa

XML Stqtic Slgnal j

<ILS ¢LIDE SLO GL ~SLOPE7" onefifty level="1.1"
ninety level=(0

Signal

M HWH\WH AW WM !

0. 004

N W i

|

\ I
0.002 H

| |
0.001 “ ‘ '

0.000 ‘

-0.001 ‘ ‘

-0.002 ‘
-0.003 ‘
-0.004 u h

-0.005

-0.006

Figure E.18—ILS_GLIDE_SLOPE example
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E.11 ILS_LOCALIZER<type: Power|| Voltage>

E.11.1 Definition

The localizer is the lateral guidance portion of the ILS, giving azimuth guidance with reference to the run-
way center line. It operates using the same principles as the glide slope, but with 40 channels in the very high
frequency (VHF) band of 108.0 MHz to 112.0 MHz. Each localizer channel is paired with a glide slope
channel. The carrier is modulated with 90 Hz and 150 Hz tones in a spatial pattern that makes the 90 Hz tone
predominant when the aircraft is to the left of the course and the 150 Hz tone predominant when the aircraft
is to the right of the course. The localizer carrier contains a Morse code signal identifying the runway and
approach direction and also may carry a ground-to-air communication channel. See Figure E.19.

— ©
o >
& 3 2
e & A g
I l g =
& 5 < g
o o [= o (\
WYX
Y Y
Sinusoid
Localizer —
Carrier
req = 90 Hz
amplitude =1V mod_index = 0.4
¢ ‘L [AAN
Sinusoid AM Atte\g{atoN Sum
o ; oS - ILS_LOCALIZER
90 Hz Tone Z odudbd Localizer L “7| LS Localizer >
x
req =150 H
mplitudexs T\ mod_inde»= 0.4
N Y
SinM AM Attenuator
) > 150 Hz > .
150 H. >
Zone > Modulated Localizer R
Signal

Figure E.19—TSF ILS_LOCALIZER

E.11.2 Interface properties

See Table E.19 for details of the TSF ILS LOCALIZER interface.
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Table E.19—TSF ILS_LOCALIZER interface

Description Name Type Default Range
Carrier Amplitude car_ampl Physical 2mW
Carrier frequency car_freq Frequency 108.1 MHz 108.1-111.9 MHz
150Hz attenuation depth onefifty level Ratio 1 0-1
90Hz attenuation depth ninety_level Ratio 1 0-1

E.11.3[Notes
This model represents a limited implementation of the signal. It represents only, ipnal sig-
nal and does not allow for inclusion of coded information. It does not provid some of
the pargmeters (such as the tone frequencies). The model may be modi de such
parametprs in the interface properties.
E.11.4|Model description
See Tabje E.20 for details of the TSF ILS LOCALIZE
Table E.20—TSF |
Name Type Terminz}\ IW Output Formjula
ILS Lpcalizer Sum S%;Lal [Out] ~ )\/ ILS LOCALIZER
N A~

e by

\I<)calizer R

Sl

\/{ocalizer L

Localjzer R

\Signa \t]\/

ILS Localizer

o

onefifty level

é@lal [In]

150 Hz Modu-
lated Signal

Localjzer L \@ua- Signal [Out] ILS Localizer
r
gain ninety level
Signal [In] 90 Hz Modulated
Signal

150 Hz Modu- AM Signal [Out] Localizer R
lated Signal

modIndex 0.2

Carrier [In] Localizer Carrier

Signal [In] 150 Hz Tone
90 Hz Modu- AM Signal [Out] Localizer L
lated Signal
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Table E.20—TSF ILS_LOCALIZER model (continued)

Name Type Terminal Inputs Output Formula
modIndex 0.2
Carrier [In] Localizer Carrier
Signal [In] 90 Hz Tone
150Hz Tone Sinusoid Signal [Out] 150 Hz Modulated
Signal
amplitude 1 V (see note)

frequency ( \QO Hz

phase 0 r}i\

90Hz [Tone Sinusoid Signal [Out]
amplitude ( YV (see|note)
frequency 90 Hz

phase 0 rad

Localjzer Carrier | Sinusoid Signal [Out {{Q

amplitude \ h{(ahp{\)
TN Y,
[\ \p{ase \J 0 rad

NOTH—The BS(“({Nr%y umty%}e\for \ngl/éde of the modulating signal.

E.11.5(Rules \/%

For this[signal\the a carrier amplitudes are voltage and power.

E.11.6|Example

See Figyire £:20 for an ¥xample of ILS LOCALIZER.

XML Static Signal Description:

<ILS LOCALIZER name="ILS LOCALIZER6" ninety level="0.9"
onefifty level="1.1" />
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Signal

-0.003 \

-0.004.

-0.005

| bl H!Hm‘lmm\H.HAMH{M} 1” 'h'MMHH MH}H‘”}W WWH HH““ L WN\W”

Figure E.20—ILS_LOCALIZER exa

E.12 ILS_MARKER

E.12.1|Definition

Two or three marker beacons operate at 75 MR 3 érence to the touchdown p

outer mrker is modulated with a 400 Hz ton€ to a dep o It is located 6 km to 11 km (4 mi
from thg seefs the procedure turn altitude £15 m (50

cally. It|radiates a fan-shapedpattern x e localizer and activates a marker
when thp aircraft passes through.

The middle marker i 8 -3 marker similar to the outer marker. It is located appro]
1150 m|(3500 ft) th€ runway and modulated at 1300 Hz. The inner
when uged for catego 3 the glide path at about the 30 m (100 ft) height to 1

overshopt decision

le

tion. Category II a S peration down to 30 m (100 ft) and 400 m (1300 ft) visibi

Figure H.

marker_freq

amplitude =1V

int. The
to 7 mi)
ft) verti-
receiver

Kimately
marker,
nark the
modula-
ity. See

Y Y

Sinusoid modindex = 0.95

car_freq =75 MHz

- Marker Tone l
Y l

ILS_MARKER

Sinusoid AM
Marker = Marker
Carrier - Signal

S
-

Figure E.21—TSF ILS_MARKER
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See Table E.21 for details of the TSF ILS MARKER interface.

IEC 62529:2007(E)
IEEE 1641-2004(E)

Table E.21—TSF ILS_MARKER interface

Description Name Type Default Range
Marker Frequency marker_freq Frequency 400 Hz 400 Hz | 1.3 kHz| 3 kHz
Carrier Frequency car_ampl Power 2 mW

E.12.3|Notes
This model represents a limited implementation of the signal. It does not some of
the pargmeters (such as the carrier frequency). The model may be,.mo de such
parametprs in the interface properties.
E.12.4|Model description
See Tabje E.22 for details of the TSF ILS
Table E.22{-TS R model
Nhme Type \'(érmisl\ Output Formyla
N
Market Signal AM L /\ilggal [%ﬁ\ ILS MARKER
CO 20| dmigt\ WV 0.95
< \C\arr}r\w Marker Carrier
\ \S{gkﬂ\[_l_g}/ Marker Tone
Marke Carrie{ Wﬁ\ \Qig>1 [Out] Marker Signal
N
< \ amplitude car_ampl
D frequency 75 MHz
\/ phase 0 rad
MarketTone Sinusaid Qignn] [nnf] Marker Qigna]
amplitude 1 V (see note)
frequency marker freq
phase Orad
NOTE—The BSC requires a unity value for the amplitude of the modulating signal.
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E.12.5 Rules

For this signal, the carrier amplitudes can be expressed only in terms of power.

E.12.6 Example
See Figure E.22 for an example of ILS MARKER.

XML Static Signal Description:

<ILS MARKER name="T118 MARKERS"
N

Signal

}HMN

\MM

i
il

II\

v |

i

‘H\H ‘

i

w«l”'“

i 1 Wlh

”NH

RKER example

E.13 F

E.13.1

A contif inisoidaNwave (carrier) whose phase is varied in accordance with the amplitude off another
wave. Sg 2
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>
5 - °
|
g| 'g| a
[ f. ©
mod_freq 8 g 5
amplitude =1V
4 'L Y Y
Sinusoid PM
PM_SIGNAL
Modulating > PM Signal 3>
Signal

E.13.2

Interface properties

See Tabje E.23 for details of the TSF PM_S§IGNAL(

N

Figure E.23—TSF PM_SIGNA

Table E.23+TS
Description \Q/me Default Range
Carrigr amplitude L Mpl \ \%}Qge
Carrigr frequency§> < carggeq Mquency
Phase{Deviation < \/I}B\Qe_}b-/\ PlaneAngle
Modulation fr%e y \n}aq_}eq_/ Frequency
E.13.3|Notes
E.13.4 Model description
See Table E.24 for details of the TSF PM_SIGNAL model.
Table E.24—TSF PM_SIGNAL model
Name Type Terminal Inputs Output Formula
PM Signal PM Signal [Out] PM_SIGNAL
amplitude car_ampl
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Table E.24—TSF PM_SIGNAL model (continued)

Name Type Terminal Inputs Output Formula
carrierFrequency car_freq
phaseDeviation phase _dev
Signal [In] Modulating Signal
Modulating Sinusoid Signal [Out] PM Signal
Signal
amplitude 1 V (see note)
frequency mod_freq (
phase & ) Q 0 r}d\
NOTE}—The BSC requires a unity value for the amplitude of the modulating si/g@. \
RYOY%

E.13.5|Rules

E.13.6|Example

See Figyire E.24 for an example of PM_SIG

XML Static Signal Descri

<PM_SIGNAL na{}“
car freq="100

-04_|

-0.6_||

-0.8_|

Figure E.24—PM_SIGNAL example

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

—194 - IEC 62529:2007(E)

IEEE 1641-2004(E)

E.14 PULSED_AC_SIGNAL<type: Current|| Power|| Voltage>

E.14.1 Definition

A signal characterized by short duration periods of (sinusoidal) ac electrical potential. See Figure E.25.

s £
% 3
3 3 e ¢ ac_ampl  freq dc_offset
o o & 4
Y
Constant
DC Offset <
Y Y
Sinusoid Sum M_SED C NAL
AC ~ Pulskd
Component - Ng | \ \/
YYVYY A
TimedEvent
Pulse

A
-,
<AC_SIGNAL

E.14.2|Interface prope

See Tablle E.25 for details SIGNAL interface.

LSED_AC_SIGNAL interface

Descriptio Type Default Rangde
AC Sfgnal a lit&lé\ \ \as\a%)l Physical
ACS g@%q%{mx freq Frequency
DC offset D) dc_offset Physical 0
Initial delay. p_delay Time 0s
Pulse bdtha p—duration Time.
Pulse repetition frequency prf Frequency
Number of pulses p_repetition Numeric—Integer 0

E.14.3 Notes

Default condition (where p_repetition = 0) is for continuously repeating pulses.

This model represents a pulsed ac signal with a permanent dc offset. An alternative model may be created

where the pulses (only) have a dc offset.
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See Table E.26 for details of the TSF PULSED AC SIGNAL model.

Table E.26—TSF PULSED_AC_SIGNAL model

Name Type Terminal Inputs Output Formula

Pulsed AC Sum Signal [Out] PULSED AC SIGNAL
Signal

Sispat-Hat PE-Offset

O | Bt | /’\
Signal [In] AC
Component (\

AC Sinusoid Signal [Out] Pulsed St hl \/
Component /\

amplitude ac_ampl \\ \

frequency freq \ \\)

phase ( m \} 0 ragl

Gate [In @v /

el 0 |

DC (ffset Constant Signal [Qut] \ \ Pul}Ei/ AC Signal

amplitu Set
Pulse] TimedEvent Event [(Sl\lt] (\ \) AC Component

& elay \p&dqlg)
/ durz@:\ \p:d{ration
0 > &R'Qd 1/prf
(\ r }1‘&{) p_repetition

E.14.5

For this
exampldg, i

E.14.6|Example

N

hus, for
volts.

See Figure E.26 for an example of PULSED AC SIGNAL.

XML Static Signal Description:

<PULSED_AC_SIGNAL name="PULSED AC SIGNAL1l" dc offset="0.5 V"

p_delay="7 ms" p duration="3 ms" p period="5 ms" p repetition="10" />

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

-196 —

IEC 62529:2007(E)
IEEE 1641-2004(E)

Signal

E.15 H

E.15.1

A signa
amplitu

0.0

-05_]

Definition

les. See Figure E.27.

, characterized by a train of pulses

ac_ampl  freq M puls%

irical ac activity with different durat

Ny
re] @1/\\ Constant

Pulsed AC
\5@“ \/

DC Offset
(
\ﬁulseTrain SUM
~ Pulsed
- AC Train

ons and

PULSED_AC_TRAIN

S
-

Figure E.27—TSF PULSED_AC_TRAIN

E.15.2 Interface properties

See Table E.27 for details of the TSF PULSED AC_ TRAIN interface.
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Table E.27—TSF PULSED_AC_TRAIN interface

Description Name Type Default Range
AC amplitude ac_ampl Physical
AC frequency freq Frequency
DC oftset dc_offset Physical 0
Pulse train pulse_train PulseDefns

E.15.3[Notes

This mddel represents a pulsed ac train with a permanent dc offset. An altepfative medeNimay\bd created

where the pulses (only) have a dc offset.

E.15.4|Model description

See Tabje E.28 for details of the TSF PULSED AC_TRAIN m

TabIeEZS—W R@ del

Name Type T rmm(a.l\ \uti Output Formula
Pulsed]AC Train Sum (\ /S}n{\@um . B PULSED AC TRAIN
[\ N S(lgnalm julsed AC
U\ st S, | e ome
Pulsed|AC \Pg/l%e\'ﬁ*a\lr/l\ S\g{al u}( Pulsed AC Train
\ \pfuls pulse_train
\ repetition 1
\ \\/ Signal [In] AC
<\ \ Component
DC Offset N CNM Signal [Out] Pulsed AC Train
\/ amplitude dc_offset
AC Copmpenent Sinusoid Signal [Out] Pulsed AC
amplitude ac_ampl
frequency freq
phase 0 rad

E.15.5 Rules

For this signal, the allowable types are voltage, current, and power. All types must be consistent. Thus, for
example, if ac amplitude is specified in volts, then the dc offset must also be specified in volts.
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See Figure E.28 for an example of PULSED AC TRAIN.

XML Static Signal Description:

IEC 62529:2007(E)
IEEE 1641-2004(E)

<PULSED_AC TRAIN name="PULSED AC TRAIN9" dc_ offset="1.1 V" freqg="150 Hz"
pulse train="(0.1,0.125,1),

(0.2,0.125,1)" />

Signal

E.16 RULSED_DC

Definitic@

E.16.1

A signa
with an

Figure E.28— SE

.29.

ac_ampl freq

AIN example

Iitage|| Current|| Power>

Y Y

Sinusoid

of electrical dc activity with different durations and anjplitudes

Y Y VY

TimedEvent

Pulse

[a\"
Component

Y
Constant SuMm
DC Level - Pulsed
- DC Signal

PULSED_DC_SIGNAL
.

Figure E.29—TSF PULSED_DC_SIGNAL
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E.16.2 Interface properties

See Table E.29 for details of the TSF PULSED DC_SIGNAL interface.

Table E.29—TSF PULSED_DC_SIGNAL interface

Description Name Type Default Range
DC level dc_ampl Physical
AC component amplitude ac_ampl Physical 0
AC cgmponent frequency freq Frequency 0 Hz (\
Delay] before first pulse p_delay Time 0s < h C
Pulsewidth p_duration Time \
Pulse frepetition frequency prf Frequency < \ \ >
X
Number of pulses p_repetition Numeric—Integer < \(k\ \

E.16.3|Notes

Default fondition (where p_repetition = 0) 1
This model represents a pulsed dc signal with a permanen
be creatpd where the pulses (o ac om.

E.16.4/|Model descrip

See Table E.30 for@l

" SIGNAL model.

.30=TSF PULSED_DC_SIGNAL model

ponent (ripple). An alternative mddel may

]%r}\ \ N pe Terminal Inputs Output Fqrmula
Pulsed|DC m\ \SQm Signal [Out] PULSED DC SIGNAL
\/ Signal [In] DC Level
Signal [In] AC
Component

DC Level Constant Signal [Out] Pulsed DC Signal

amplitude dc_ampl

Gate[In] Pulse
AC Component Sinusoid Signal [Out] Pulsed DC Signal

amplitude ac_ampl

frequency freq

phase 0 rad
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Table E.30—TSF PULSED_DC_SIGNAL model (continued)

Name Type Terminal Inputs Output Formula
Pulse TimedEvent Event [Out] DC Level
delay p_delay
duration p_duration
period 1/prf
repetition p_repetition
E.16.5(Rules

For this|signal, the allowable types are voltage, current, and power. All type
exampld, if a dc level is specified in volts, then the ac component amplity

E.16.6|Example
See Figyire E.30 for an example of PULSED DC SIGNAL

XML Stqtic Signal Description:

<PULSED DC_SIGNAL name="PULSED RC
freg=
p_rep¢tition="5"

" p period="10 ms"

A A 1 AN
U Il

| I

hus, for
in volts.

ampl="0.2" dc_ampl=T1"

05|

Figure E.30—PULSED_DC_SIGNAL example
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E.17 PULSED_DC_TRAIN<type: Voltage|| Current|| Power>

E.17.1 Definition

A signal, characterized by a train of different, short duration periods of dc electrical activity. See
Figure E.31.

dc_ampl pulse_train ac_ampl freq

Y Y

repetition = 1 Sinusoid <
AC
Component
Y Y
Constant PulseTrain SUM
ULSE C_TRAI
> N “DC_TRAIN
DC Level > Pulsed DC Pulse Cal
DCJrain i \)

Figure E.31~TSF P \E{\_%:_TRAIN

" TRAIN interface.

E.17.2Interface prop

See Tabje E.31 fo '1s N

SF PULSED_DC_TRAIN interface

})es{\}\tiou\\ \Jélme Type Default Rangde
DC lgve \ \ dc_ampl Physical
Pulse [train \) pulse_train PulseDefns

AC Cpmponent amplitude ac_ampl Physical 0
AC Component frequency freq Frequency 0 Hz
E.17.3 Notes

For this signal, the allowable types are voltage, current, and power. All types must be consistent. Thus, for
example, if dc level is specified in volts, then the ac component amplitude must also be specified in volts.

This model represents a pulsed dc train with a permanent ac component (ripple). An alternative model may
be created where the pulses (only) had an ac component.
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E.17.4 Model description

See Table E.32 for details of the TSF PULSED DC TRAIN model.

Table E.32—TSF PULSED_DC_TRAIN model

Name Type Terminal Inputs Output Formula
Pulsed DC Train | Sum Signal [Out] PULSED DC TRAIN
Signal [In] Pulsed DC
Signal [In] AC Component r\
Pulsed|DC PulseTrain Signal [Out] Pulsed DC éa}% (\
pulses pulse_train g

repetition < \ \

X
Signal [In] DC Level < \ Xy \
AC Cdmponent Sinusoid Signal [Out] %@Cxﬁ\ain

amplitude ac_%{p( Q (
NI
phase \ \ J

DC Lepel Constant Signal [ﬁlﬁt? A \ Pulsed DC

/\ a?n-pliludé\ d amb\

N \)\/

0 rad

E.17.5|Rules :

E.17.6|Exa

See Figie ple of PULSED DC TRAIN.

XML Stgtic Sigig

<PULSED,/DC’ TRAIN  name="PULSED DC TRAIN6" ac_ ampl="100 mV" freg="1 kHz"
pulse|trdin="(0.1,0.125,1), (0.2,0.125,1)" />

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E)
IEEE 1641-2004(E)

- 203 -

25__

20 |

05|

Signal

0.0

05|

il ‘\M

O

Q

Y

ProbabilityEvent

Figure E.32—PULSED_DC_TRAIN example
E.18 RADAR_RX_SIGNAL
E.18.1|Definition
An apprppriate delayed signal response to an1 See Figure E.33
€ 1 YV Y
radar_TA_Signal <\§\ = Attenuator SignalDelay RADAR_RX_SJGNAL
\> - Car Pulse Radar RX >
Signal
\\\ ‘
x 3
NIV Rme

Event Train

Suppressed
Event Train

E.18.2 Interface properties

See Table E.33 for details of the TSF RADAR TX SIGNAL interface.

Figure E.33—TSF RADAR_RX_SIGNAL
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Table E.33—TSF RADAR_RX_SIGNAL interface

Description Name Type Default Range
Atten atten Ratio 1

Range of simulated target range Distance

Rate of change of rate change range accn Acceleration 0

Rate of change of target range range rate Speed 0

Proportion of Tx pulses returned reply eff Ratio 100% 0-100%
Transiitted Radar Signal radar TX Signal SignalFunction

E.18.3|Notes

This anpex describes a transmitted signal as a reference. Thus, the TSR i 1 iption for
both the|transmitted (i.e., Radar TX Signal) and received (i.e., Radar R 120

The Radar RX_Signal takes an input radar signal and delays/the signal nal does
not resppnd to all transmitted radar pulses (a feature that gi ] tei

radar pulses and supprg¢ss some
a selected gate time. This monitor-
et than a nominal threshold value. The RMS

To achigve reply efficiency, the Radar RX<Si
individdal pulses. To detect a radar pulse, an
ing proyides an event while the continuous y
monitor]is used solely to detect a signal.

The def; nt a sta-

tionary {

E.18.4

TSKRADA

See Tab)

le E.34 for detalls

Q \ bleE.34—TSF RADAR_RX_SIGNAL model

R_RX SIGNAL model.

Name \Typ\> Terminal Inputs Output Formula
Radar RX SignalDelay Signal [Out] RADAR RX
Signal SIGNAL
acceleration (range accn*2/3.0e8)
delay (range*2/3.0e8)
rate (range_rate*2/3.0e8)
Signal [In] Car Pulse
Car Pulse Attenuator Signal [Out] Radar RX
Signal
gain atten
Signal [In] radar TX Signal
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Table E.34—TSF RADAR_RX_SIGNAL model (continued)

Name Type Terminal Inputs Output Formula
Gate[In] Suppressed
Event Train

Suppressed | ProbabilityEvent | Event [Out] Car Pulse

Event Train
seed 0
probability reply eff
Signal [In] Event Train /\

Event Train | RMS [Out] Suppressed

Event]&gﬁ(\\ (:?\\\

measurement
sample \ \\ \/
NS
gateTime / X 1.0e-8
nominal (/\\\v/> /\\ 0.1
condition< <\\ < \ J )\/ GE
NOGO N

r&rﬁTXﬁSignal

E.18.5

For this

E.18.6

See Figyire E34 for an example of RADAR RX SIGNAL.

XML Static Signal Description:

<RADAR RX SIGNAL name="RADAR RX SIGNAL2" atten="0.6" range="2 nmi"
range rate="650 kt" In="RADAR TX SIGNAL10"/>
<RADAR TX SIGNAL name="RADAR TX SIGNALIO" ampl="1" delay="0"

duration="10 us"

freg="100 MHz" period="120 us"

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |
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Figure E.34—RADAR_RX_SIGNAL example

E.19 RADAR_TX_SIGNAL<type: Current|| Voltage||

E.19.1|Definition

A pulsedl ac signal used as a reference for received rad e E.35.

delay
duration
prf
repetition

N Sinusoid

RADAR_TX_SIGNAL

Q N
Radar TX

Signal
N e 1
TimagEvent,

Y
\ Event Tain

NS

Y

Figure E.35—TSF RADAR_TX_SIGNAL

E.19.2 Interface properties

See Table E.35 for details of the TSF RADE_TX SIGNAL interface.
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Table E.35—TSF RADAR_TX_SIGNAL interface

Description Name Type Default Range
Tx signal amplitude ampl Physical
Tx signal frequency freq Frequency
Initial delay delay Time 0s
Pulse duration duration Time
Pulse repetition frequency prf Frequency
NumHer of pulses Tepetition Numeric—Inmeger 0 =
E.19.3|Notes
Default pondition (where repetition = 0) is for continuously repeating pu
E.19.4|Model description
See Tabje E.36 for details of the TSF RADAR TX SIGNAD
Table E.36—TSFRA
\r [N
Name 1{{}\ e mi}ag \’)uts Output Formula
p /\{ . p
RADAR TX Signal SiNid N (Si%nz}ﬁQ RADAR_TX_SIGNAL
R x énghu{leB ampl
\/\ \ eqUERCY freq
@se 0 rad
/\ \ Gate[In] Event Train
Event frajn, %e\@v&&/ Event [Out] RADAR TX Signal
\\ delay delay
> duration duration
period 1/ptf
repetition repetition

E.19.5 Rules

For this signal, the allowable types are voltage, current, and power.

E.19.6 Example

See Figure E.36 for an example of RADAR TX SIGNAL.
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XML Static Signal Description:

<RADAR TX SIGNAL name="RADAR TX SIGNALIO" ampl="1" delay="0O"
duration="10 us" freqg="100 MHz" prf="120 us" />

Signal

] RNY
10 \
Figure E.36—RADAR_ IG L@xa pl\e)
E.20 RAMP_SIGNAL<type: Volt Power>

E.20.1|Definition

A perioflic wave whose i ately and linearly between two specifiefl values

(i.e., inifial and alterhate).

(aqw period_ risextime
SN !
x Ran}p\ Constant
Q \Rsm/ DC Offset

omponent =

Sum
> Ramp Signal RAMP_SIGNAL
> >
—~ —~

Figure E.37—TSF RAMP_SIGNAL

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) —209 -
IEEE 1641-2004(E)

E.20.2 Interface properties

See Table E.37 for details of the TSF RAMP_SIGNAL interface.

Table E.37—TSF RAMP_SIGNAL interface

Description Name Type Default Range
Ramp signal amplitude ampl Physical
DC offset dc_offset Physical 0
Ramp|signal period period Time r\
Ramplsignal time to rise rise_time Time < N C
E.20.3|Notes

E.20.4|Model description

See Tablle E.38 for details of the TSF RA

AN
Name F\Q)e \l Fe{nﬁx )\/lnputs Output Formula
Ramp $ignal SULR \Sxinal\[Q\}\ S RAMP_SIGNAL
\, \/\ \S\gwnx Ramp Component
\ Slgnal\fijl\j/ DC Offset

Ramp Zompo% R\A{np SMOut] Ramp Signal
\ \ J{mplitude ampl
\\ > period period

> riseTime rise_time
DC Offset Constant Signal [Out] Ramp Signal
amplitude dc_offset

E.20.5 Rules

For this signal, the allowable types are voltage, current, and power. All types must be consistent. Thus, for
example, if the ramp signal amplitude is specified in volts, then the dc offset must also be specified in volts.
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E.20.6 Example

See Figure E.38 for an example of RAMP SIGNAL.

XML Static Signal Description:

<RAMP

rise t

SIGNAL name="RAMP SIGNAL7" dc offset="0.5 V" period="1 kHz"
ime="1 ms" />

Signal

E.21 F

E.21.1

Transiey

W

Figure E.3 RAMP:\GQEEfxmnMe

Ably, except in a statistical sense. See Figure E.39.

ampl freq seed

E.21.2

Nofse

RANDOM_NOISE
Noise >

Figure E.39—TSF RANDOM_NOISE

Interface properties

See Table E.39 for details of the TSF RANDOM_NOISE interface.
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Table E.39—TSF RANDOM_NOISE interface

Description Name Type Default Range
Noise signal amplitude ampl Physical
Pseudo random noise frequency freq Frequency
Pseudo random noise seed seed Integer

E.21.3 Notes

The defhult for random noise is white noise (characterized by a flat frequency spgctrum™
range off interest). White noise needs only noise signal amplitude to be defined.

the \fipquency

For repdatable pseudo-random noise, both the frequency upper bound and seeq . Speci-
fying the¢ frequency upper bound provides noise in the frequency band bg no seed
is speciffied, this signal may not be repeatable.
E.21.4|Model description
See Tabje E.40 for details of the TSF RANDQM NOI
Table E.40—TSE R
Ngme Type/\ N\Tm\ak\ \Mlts Output Fofmula
Noise Noise [\ \ S1(g-x\ b\Q\ RANDOM_NOISE
K \/\ am}!@e\ \ Ampl
\/ &/\ sé(k \ Seed
/\\ \fr{:%ncy Freq

E.21.5 e \s

For this[signal;xthe

E.21.6|Example

lowablefypes are voltage and power.

See Figure E.40 for an example of RANDOM_NOISE.

XML Static Signal Description:

<RANDOM NOISE ampl="100 mv" freq="500 Hz" seed="0" />
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0.00 %ww

; [ T N
I TR

Figure E.40—RANDOM_NOISE exaniple v

E.22 RESOLVER

E.22.1|Definition

Two ac gine wave voltages whose relations]
electronpechanical transducer. See Figure E.41

de rep ese@th Otation of a shaft positipn of an

ampl

freq
zero_index
angle_rate
trans_ratio

angle

> A

AN

2

\ 1
AN Y Y
/ \ inusoid Product
N Ny
\ x \ Field 1 > S1 -
\\ channelWidth = 2
\
y
Sinusoid Product FourWireResolver
- RESOLVER
Field 2 Eal S2 Four Wire 3>
> Resolver
YYY
Sinusoid
Rotor

Figure E.41—TSF RESOLVER
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See Table E.41 for details of the TSF RESOLVER interface.

Table E.41—TSF RESOLVER interface

Description Name Type Default Range

Shaft angle angle PlaneAngle 0

Reference amplitude ampl Voltage 26V 26-119V

Refergnce frequency freq Frequency 400 Hz ( Hz=\54 kHz

N

Zero index zero_index PlaneAngle 0 rad < C\%de\

Shaft angle rate angle rate Frequency 0 Hz\

Transformer Ratio trans_ratio Ratio Q \ \ >
E.22.3|Notes
This mddel does not consider the effects o he quadrature voltagds gener-

ated in t

E.22.4

See Tab

he secondaries.

Model description

RESOLVER model

Name < \Qpe ‘)Terminal Inputs Output Formyla
Four Wire g W&i@ Signal [Out] RESOLVER
Resolyer ~

\ \ \\) channelWidth 2
> Signal [In] S1

Signal [In] S2

S1 Product Signal [Out] TwoPhase
Signal [In] Rotor
Signal [In] Field 1

S2 Product Signal [Out] TwoPhase
Signal [In] Rotor
Signal [In] Field 2

Rotor Sinusoid Signal [Out] S1.S82
amplitude Ampl

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |
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Table E.42—TSF RESOLVER model (continued)

Name Type Terminal Inputs Output Formula

frequency Freq
phase zero_index

Field 1 Sinusoid Signal [Out] S1
amplitude trans_ratio
frequency (angle_rate)
phasc ATngle 7

Field J Sinusoid Signal [Out] S1 /\\ a
amplitude (\ t&s&r&i&
frequency \ (a}gkz_rat( )
phase /\ X \ EM"" 2

E.22.5(Rules

The outputs of the resolver secondaries are g

Sine output

es; = |KE, sin@ sin (2nfAL + @

Cosine gutput
€gr = KErcosﬁ® (2
or

12 ig“angular displacement of the rotor (angle);
I 1s.the reference frequency of the signal in the primary (freq);

) is the zero index position of the rotor (zero_index).
Thus, the operation of the resolver may be modeled as the product of two signals for each output:
Sine output
es; = (Epsin(2rnf,t + ¢@)) x (Ksin®)
Cosine output
(Ksin (0 + m/2))

ego = (Epsin(2nf, .t + ¢@)) x
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E.22.6 Example
See Figure E.42 for an example of RESOLVER.

XML Static Signal Description:

<RESOLVER name="RESOLVER9" angle rate="5 Hz" freqg="100 Hz" />

30__

il N o

RN
nalll IR
T '” R
N & ]

'y

Wl <\

E.23 RS_232

Definitic@

E.23.1

A serial [1A-232
[B12].
E.23.2
See Tab
Table E.43—TSF RS_232 interface
Description Name Type Default Range
Data Word data_word Character String
Baud Rate baud rate Numeric—integer 9600 75| 110] 134| 150| 300] 600| 1200|
1800] 2400] 4800 7200 9600] 14400|
19200] 38400| 57600| 115200
Data Bits data_bits Numeric—integer 8 456|178
Parity parity Enumeration None Even| Odd| None| Mark| Space
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Table E.43—TSF RS_232 interface (continued)

Description Name Type Default Range
Stop Bits stop_bits Enumeration 1 1]1.512
Flow Control flow_control | Enumeration None None| Hardware| Xon-Xoff

E.23.3 Notes

When u ing the TSE RQ_'??') model onlv the active data connection (and its grmmd\ are considered i.e., the
connectjons hi and lo may be used. Some or all of the other control connections r¢quired\by the TIA-232
specificition may need to physically connected, but are not considered by this T

E.23.4|Model description

See Tabje E.44 for details of the TSF RS 232 model.

Table E. 44—TS/§S; o<d§I
N
Name Type \‘X\a\ Inputs Output Foxmula

RS-23p TIA/EIA-232 Signal [O&Lﬂ\ \ RS 232

AN

N N fj@_}«{ ) data_bits
OAER S

V% &A \ \Qp?bgts stop._bits

/\\ J%!}Lcontrol flow_control
\ "déaiword data_word

E.23.5|Ru

For this|signal, the data word supplied is transmitted via the serial bus connections according to the rules
specificti+ ) - N P
used in a measurement.

E.24 SQUARE_WAVE-<type: Current|| Voltage|| Power>

E.24.1 Definition

A periodic wave that alternately assumes one of two fixed values of amplitude for equal lengths of time. See
Figure E.43.
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dc_offset

=50%

| dutyCycle

Y

Constant

DC Offset

Y Y
SquareWave Sum
Square Square_Wave SQUARE—WA\f
Wave Fu -~
Component

Figure E.43—TSF SQUARE_WA

E.24.2|Interface properties

See Tabje E.45 for details of the TSF SQUARE WAV

Table E.45—TSE.SQ

L
Description Na Q T)}& Default Range

Squarg wave amplitude [\ \axm)l\k aN \Wl )

Squarg wave peri% K \{)éi%\ Ti%

DC offset \/ dc_%ﬁ@et Physical ov
E.24.3
E.24.4
See Table EAD for details of the ISF SQUARE_WAVE modcl.

Table E.46—TSF SQUARE_WAVE model
Name Type Terminal Inputs Output Formula

Square Wave

Sum

Signal [Out]

SQUARE_WAVE

Signal [In]

Square Wave
Component

Signal [In]

DC Offset
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Table E.46—TSF SQUARE_WAVE model (continued)
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Name Type Terminal Inputs Output Formula

Square Wave SquareWave Signal [Out] Square Wave

Component
amplitude ampl
period period
dutyCycle 50%

DC Offset Constant Signal [Out] Square Wave
amplitude dc_offset

E.24.5|Rules

For this|signal, the allowable types are voltage, current, and power,/2
exampldq, if the square wave amplitude is specified in volts, then thed

E.24.6|Exampl

See Figyire E.44 for an example of SQUA

XML Stqtic Signal

<SQUARE WAVE
perio

e

Description:

name="S

="10 us" />

hus, for

also De specified|in volts.

~offset="500 mv"

15_

0

05|

Figure E.44—SQUARE_WAVE example
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E.25 SSR_INTERROGATION<type: Voltage|| Current|| Power>

E.25.1 Definition

Secondary surveillance radar (SSR) provides information to supplement the information obtained from a
primary radar. Governing documents for civilian air traffic control (ATC) are ARINC 572 [B2] and ARINC
711-10 [B4] and for the military’s identification, friend or foe, system (IFF), STANAG 4193 [B11]. An air-
craft on-board transponder will sense an interrogation from a ground (or airborne) station on a specific fre-
quency (i.e., 1030 MHz) and will respond with coded signals on another frequency (i.e., 1090 MHz). See

Figure E.45.

—-219-

ampl

freq = 1030 MHz

L

Sinusoid

Carrier

————————=d—= sls_dev
—=X—————d—= sls_level

———+-- p3_start

|€ '~ —/~—-—/—+4—— p3_level

P/b%T ain

A

Pulstal

SSR_INTERROGATION

SN\

E.25.2|Interfac

See Table E.47 for deta

Figure E.45 TS@_ }R@OGAHON

RROGATION interface.

Table TSF SSR_INTERROGATION interface
AN
W\ Name Type Default Range

P1 Amplitude > ampl Physical

Interrggation mode mode Enumeration 1 112|3]4|B|
b

P3 Start Time p3_start Time 3us 3us|5pus|8us
|8 us |17 ps |
21 us |25 us

P3 level p3_level Ratio 1

SLS Deviation sls_dev Time 0 ps

SLS Level sls_level Ratio 1
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E.25.3 Notes

The interrogation signal comprises three pulses, called P1, P2, P3, respectively. See Table E.48. The normal
spacing between P1 and P2 is 2 ps. Normal spacing between P1 and P3 depends on the choice of mode.

While interrogators will repeat the interrogation sequence approximately every 2 ms and are capable of
interlacing several modes alternately (most commonly 3-A and C, known as Mode 3-C), the model is set up
for a single interrogation and thus allows each mode to be interrogated individually to ensure correct
response.

N
Start time Pulse width \'\
Pulse veNfacto
(us) (us)
Pl 0 0.8 { \ \ B
P2 2 + SLS Deviation 0.8 O \N SES 1}@1

P3 Mode 1 3 0.8 X 3 Level
Mode 2 5
Mode 3 8
Mode A 8
Mode B 17
Mode C 21
Mode D 25

E.25.3.1 Equations
SSR_pllses =

where
sls_d
sls_Ie
p3_st ow;
p3_le
Interrogation mode P3 start time (p3_start)
(mode) (us)
1 3
2 5
3 8
A 8
B 17
C 21
D 25
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See Table E.49 for details of the TSF SSR_INTERROGATION model.

Table E.49—TSF SSR_INTERROGATION model

Name Type Terminal Inputs Output Formula
PulseTrain | Pulse- Signal [Out] SSR_INTERROGATION
Train
pulses SSR_pulses
Wation( )
repetition <\ \ 1(‘\
Signal [In] Carrier <
Carrfer Sinusoid Signal [Out] PulseTrain < \ >
WX
amplitude ampl <\ \
frequency X \ %0 MHz
phase ( Q \/ Orad
E.25.5|Rules
For this|signal, the allowable types are voltage, cv@t, and powey.
E.25.6|Example
See Figyre E.46 fo @ 3
XML Stqtic Signal D j
<SSR_INTERROG /INTERROGATION3" mode="3" p3 start="8 uys"
p3 leyel="2Z"
4 \\
2 iii" mw
HH»

0.2

% ||||u

04

-0.8

Figure E.46—SSR_INTERROGATION example
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E.26 SSR_RESPONSE<type: Voltage|| Current|| Power>

E.26.1 Definition

The transponder response to a valid SSR interrogation. It consists of an encoded pulse train. Each pulse train
consists of a number of data pulses. The number and position of these data pulses (after the start pulse) are
determined by the mode selected. There are 16 pulse positions in the pulse train; however, the code or
(height) information carried by the response will determine which pulses are present. See Figure E.47.

p3_start ampl pulses

freq = 1090 MHz

0 Y ;
o < w Sinusoid
Vos 9 N
S c Responder )
E ER- carrier frequency Q&am\
's € 35 4 SSR_RE$PONSE
T S & \P }I@en\/ -
o < o ~
Resgpons
l l delay/~ 3us

%

X
<
@]

4

( Sig\@%}/
ssr_interffogation N
> SSR Detect SSRgsonii
ay.

( \Y%

i (\-Qna.z\y )

| AndEvent
\i _
= PBW 3| SSRMode
' \i f Detect
>

.y

SignalDelay

Q - P2 Detect
>

Y

Figure E.47—TSF SSR_RESPONSE

E.26.2 Interface properties

See Table E.50 for details of the TSF SSR_RESPONSE interface.
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Table E.50—TSF SSR_RESPONSE interface

Description Name Type Default Range

Carrier Amplitude ampl Physical

P3 pulse start time p3_start Time 3us 3us|Spus|
8us|8pus|
17 ps |21 ps |
25 us

SSR Response Pulse Train pulses PulseDefns 0

Transmitted Interrogation signal ssr_Interrogation SignalFunction

E.26.3|Notes

The response is initiated 3 ps after the third pulse of a valid interrogatio

The parpmeters of the array of pulses are defined in Table E.51. P
Pulse X[is not currently used and should be omitted. Other pu

Table E.51—ss§Q§sp<o\§s\<;S
Start_Time ulse Width
Pulse (s) } \\ )

IV NN |
CA_ \[1.4}5\ O>t’{
A@ ’\ 2.\>\ 0.45 1
O-SES aNmT |
<< / 0.45 1
X\4 A 0.45 1
Ncl\ \) 8.7 0.45 1
\& X 10.15 0.45 1

\BBI 11.6 0.45 1

pulse ¥2 must be|present.

Level Factor

{5

i 13.05 0.45 1
B 45 45 t
D2 15.95 0.45 1
B4 17.4 0.45 1
D4 18.85 0.45 1
F2 20.3 0.45 1
Pl 24.65 0.45 1

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

—224 - IEC 62529:2007(E)
IEEE 1641-2004(E)

E.26.4 Model description

See Table E.52 for details of the TSF SSR_ RESPONSE model.

Table E.52—TSF SSR_RESPONSE model

Name Type Terminal Inputs Output Formula
Pulse Train PulseTrain Signal [Out] SSR_RESPONSE
Response
Bule Blcas
PHSeS Porses 7
repetition /\& 1
/Y
Signal [In] Responder car-
rier frequency
Sync [In] SSR Response \ \>
Delay <
Responder car- | Sinusoid Signal [Out] se\ﬁgin \)
rier freuency /—\ \%sp Se
amplitude ampl r\\ ) / x
frequenc;(\ (\ % ( w )\/ 1090 MH{
phase N\ \/ 0 rad
SSR Rpsponse | SignalDelay Signal [Out] \> Pulse Train
Delay ,-\ Response
N avgeleration o~ \\/ 0 Hz
[ lay K o~ 3us

ORWLE o J
AN SR sy

SSR Mode ndEveqt ent [Out] SSR Response
Detect Delay
< \ \ Signal [In] SSR Detect

Signal [In] P2 Detect

Signal [In] P3 Detect
P3 Deteet Sigﬂa |)e as; Sigﬁ"] [f\uf] SSP Mode Datact

acceleration 0 Hz

delay p3_start

rate 0%

Signal [In] SSR Detect

P2 Detect SignalDelay Signal [Out] SSR Mode Detect

acceleration 0 Hz

delay p3_start - 2.0
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Table E.52—TSF SSR_RESPONSE model (continued)

Name Type Terminal Inputs Output Formula
rate 0%
Signal [In] SSR Detect
SSR Detect RMS [Out] SSR Mode Detect,
P2 Detect,
P3 Detect
measurement
sample //"\
count (\\ e
gateTime < 1}?%_%\
nominal (\\ \ O)}
condition 4 \\ \ éﬁ
x0Go NAN
Go ( QLR
ue ANTHD O
N
. N
Signal [In]/ ssr}@sgg;%{
E.26.5|Rules
For this|signal, th ent, and power. The type selected must agree with the
type of the SSR_INTER at triggers the SSR_ RESPONSE.
E.26.6|Exa
See Figyire ¢ of SSR_ RESPONSE.
XML Stqtic Sighal De
<SSR_RESPONSE name="SSR RESPONSE4" p?_qfa rt="8 ngs"
pulses="(0,0.00000045,1), (0.00000145,0.00000045,1),
(0.0000029,0.00000045,1), (0.00000435,0.00000045,1),
(0.0000058,0.00000045,1), (0.00000725,0.00000045,1),
(0.0000087,0.00000045,1), (0.00001015,0.00000045,1),
(0.0000116,0.00000045,1), (0.00001305,0.00000045,1),
(0.0000145,0.00000045,1), (0.00001595,0.00000045,1),
(0.0000174,0.00000045,1), (0.00001885,0.00000045,1),
(0.0000203,0.00000045,1), (0.00002465,0.00000045,1)"
I

n="SSR_INTERROGATION3"/>

<SSR _INTERROGATION name="SSR INTERROGATION3" mode="3" p3 start="8 us"

p3 level="2" />
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Figure E.48—SSR_RESPONSE example

Ak
2\

E.27 STEP_SIGNAL

E.27.1|Definition

A change of dc electrical potential from one

T

( A

either positive or negative. See Figure

E.49.

N\
Ste}\ Sum
Sstep Step Signal STEP_SIGNAL
> S
omponent > >

Figure E.49—TSF STEP_SIGNAL

E.27.2 Interface properties

See Table E.53 for details of the TSF STEP_SIGNAL interface.
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Table E.53—TSF STEP_SIGNAL interface

Description Name Type Default Range
Step size ampl Voltage
DC offset dc_offset Voltage ov
Step time start_time Time
E.27.3 Notes
E.27.4({Model description
See Tabje E.54 for details of the TSF STEP_SIGNAL model.
Table E.54—TSF STI??\ IGNAL model
N N\
Name Type &thg\ \l@lts )\/ Output Fofmula
Step Siknal Sum Sigr}él/[AOut] STEP_SIGNAL
Sign\% [In\}\\ M
N \ \( Sigh{m\v Y/ﬁc Offset
Step Component StepL (Sign | [O}&k\‘/ Step Signal
j> 2\ <\ \Qﬁhﬂgé// Ampl
< We start time
DC Offset Céx{}«x{t \S,iélal [Out] Step Signal
< \ > amplitude dc offset
E.27.5|Rules

E.27.6 Example

See Figure E.50 for an example of STEP_SIGNAL.

XML Static Signal Description:

<STEP_SIGNAL name="STEP SIGNAL4" ampl="1 V" dc offset="1 V"
start time="0.5 s" />
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Signal

1.0

0.5+

O.O/\(F\

RN

Figure E.50—STEP_SIGNAL example \>
E.28 SUP_CAR_SIGNAL %

E.28.1|Definition

An amplitude-modulated signal in which the/carrier is syppressed. See Figure E.51.

car_ampl car_freq Wdepm
AN o
Q X amphtudens 1 \>
Y
Sinusejd
(\ Mod\iﬁn 7
Y Y AM

'nus\x{d ]
AM Signal
=
Carrie -~
\\ \/ Sum
Negate > SUPP_CAR_SIGNAL
o Suppressed —
>

Inverted Carrier Carrier Signal

Figure E.51—TSF SUP_CAR_SIGNAL

E.28.2 Interface properties

See Table E.55 for details of the TSF SUP_CAR_SIGNAL interface.
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Table E.55—TSF SUP_CAR_SIGNAL interface

Description Name Type Default Range
Carrier amplitude car_ampl Voltage
Carrier frequency car_freq Frequency
Modulation frequency mod_freq Frequency
Depth of modulation mod_depth Ratio
E.28.3Notes
E.28.4|Model description
See Tabje E.56 for details of the TSF SUP_CAR_SIGNAL model.
Table E.56—TSF SUP_CA _SI(G7N
Name Type Termin(aal’\ /\&np}fs ( Q ‘\>utput Formula
Suppressed Sum Signal [Out] SUP CAR _SIGNAL | Equatioh (7)

Carrier] Signal

Signal [In] \

In rted\@@r)

& \&% al [In]

Inverted Carrier

Mig:\;{l)
>~

Suppressed Carrier
signal

%am \ arrier
AM Signal ignal [O Y Suppressed Carrier
signal
< \ mosgIndex mod_depth
N\ . .
<\ \ Carrier [In] Carrier
e Signal [In] Modulation
Moduljtion \Sin&soid Signal [Out] AM Signal
amplitude 1 V (sed note)
frequency mod_freq
phase 0 rad
Carrier Sinusoid Signal [Out] Inverted Carrier,
AM Signal
amplitude car_ampl
frequency car_freq
phase 0 rad

NOTE—The BSC requires a unity value for the amplitude of the modulating signal.
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E.28.5 Rules

The output is defined by the following equation:

e = (EyE./2)cos(w, + w,)t + (EyE./2)cos(w- wy) t
where

E,,  1is the modulation signal amplitude;

E. is the carrier amplitude (unmodulated);

®,, 1s 2m x modulating frequency;

@, | 1s 2w x carrier frequency.

E.28.6|Example
See Figyire E.52 for an example of SUP_ CAR SIGNAL.

XML Stqtic Signal Description:

<SUP_(AR_SIGNAL name="SUP_CAR_SIGNALS" an
mod_ffeg="1 kHz" mod index="0.3" />

/freq="10 kHz"

vw‘

Figure E.52—SUP_CAR_SIGNAL example

E.29 SYNCHRO

E.29.1 Definition

Three ac sinusoid voltages whose relationships of amplitude represent the rotational shaft position of an
electromechanical transducer. See Figure E.53.
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- 'E\ ) g' g'
¢ Yy
Sinusoid | Product
Field 1 s1 -
channeWi
YVYY <\\
Sinusoid Product ThragPhases
INUSOI = roducl re& aS yn ro syNcHRo
Field 2 » S2 }PK) >
/- > %FO
Yy V/\
Sinusoid Pro
Field 3 > \\>_
>
YYY N
Sinusoid \)\/
Rotor [\ (\
igure E.53—TSF SYNCHRO
E.29.2
See Tabje E. the TSF SYNCHRO interface.
Table E.57—TSF SYNCHRO interface
Description Name Type Default Range
Shaft angle angle PlaneAngle 0
Reference amplitude ampl Voltage 26V 26-119 V
Reference frequency freq Frequency 400 Hz 30 Hz- 54 kHz
Zero index zero_index PlaneAngle 0 rad 0-2 rad
Shaft angle rate angle rate Frequency 0Hz
Transformer Ratio trans_ratio Ratio 1
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This model does not consider the effects of angular velocity of the rotor and the quadrature voltages gener-
ated in the stator windings.

E.29.4 Model description

See Table E.58 for details of the TSF SYNCHRO model.

T

)

Name

Type

Terminal Inputs

i
0

\I‘Q'mula

ThreePhaseSyncro

ThreePhaseSyncro

Signal [Out]

%
21
5]

channelWidth

/

Signal [In]

Signal [In]

e
.

Signal [In] r\w / N

S1

Product

nod

)T l"reéﬁhaseSyncro

st

/

S(ignal@

S2

Produ

s )

ThreePhaseSyncro

AN

/\
N

c

Signi Field 2

N

Rotor

S3

it

N iy
Sig\y [Out]

ThreePhaseSyncro

Field 3

\§igna1 [In]

Signal [In] Rotor

Field 1

N
&h&us id \/

Signal [Out]

S1

SN

N

amplitude

trans_rjtio

>

frequency

(angle Jrate)

phase

angle -2 /3)

Field 2

Sinusoid

Signal [Out]

S2

amplitude

trans_ratio

frequency

(angle rate)

phase Angle

Field 3

Sinusoid

Signal [Out]

S3

amplitude

trans_ratio

frequency

(angle rate)

phase

angle + (2/3)
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Table E.58—TSF SYNCHRO model (continued)

Name Type Terminal Inputs Output Formula
Rotor Sinusoid Signal [Out] S2,S1,S3
amplitude Ampl
frequency Freq
phase zero_inde
X
E.29.5(Rules
The outputs of the synchro stator windings are given by the following equati
Sl
E,; = |KE sin(6 - 2rn/3)sin(2nf, t + @)
S2
E,, = |KE sinf sin(2nf,t + @)
S3
Esz =
where
K ;
EV
6
Ir
4
Thus, th nay be modeled as the product of two signals for each output
S1
Es1 =
S2
Esz =
S3

Es3 = (Epsin(2nf,t + ¢))

E.29.6 Example

See Figure E.54 for an example of SYNCHRO.

XML Static Signal Description:

(Ksin (@ + 2m/3))

<SYNCHRO name="SYNCHRO5" angle rate="5" freg="20 Hz" />
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Signal

Figure E.54—SYNCHRO exampl v

E.30 TACAN

E.30.1|Definition

Tactical| air navigation (TACAN) is a comple se tech-
niques. [The function operates identically a§ a ting the
ground {ransponder antenna tg/Obtain gretating m k ption, as
defined fin MIL-STD-291B [B \

The modlel defines asybse )
as test 1¢ quiremenin g with

e signal,

The trarjsponder em ; es that are ajnplitude-modulated to provide bearing information. The ampli-
tude modulationd otating— parasitic reflector array about the antenna radiating elemjent. The
array cqnsists<of one 15 H e 135 Hz reflectors. As the pattern from the 15 Hz reflector passes
through|the i t azimuth; a main reference burst (MRB) is transmitted. As the pattern from the
135 Hz peflecto RASSC gh east, an auxiliary reference burst (ARB) is transmitted, except when the
pattern {s cointi th the 15 Hz pattern. This sequence produces a total of one MRB and eight ARB

bursts per antenna xqtatjon. The airborne receiving equipment determines the aircraft bearing from the
ground $tation-by measuring elapsed time, first, from the MRB to the 0° phase of the 15 Hz comporent and,
second, Ifrom the ARB to 0° of the 135 Hz component

The TACAN beacon also generates a two- or three-letter Morse identification signal every 37.5 s.
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bearing car_ampl freq mod_index
>
0 N pulses =
S = (0,0.0000035,1),
Ic:, 0 (0.0000155,0.0000035,1)
3 @
P i s Y '
° = Sinusoid AM PulseTrain
Cari > TACAN
Y arrier - Modulated | Response Train >
. . > Carrier
Sinusoid
- 135Hz A
T MoauTaton
n s
2 5 Sum
2 7 3>
5 o “~1  Modulation
€ o
© & -~
_
\ ¢ ¢ . < N/
I 2 0
Sinusiod o 3 \
N
n (s}
15Hz s \
odulation = B
S &
el Q
(2}
=1
: vy
© v - 4
T TimedEvent (x é\t\
c rEvent >
2 3 Refdrencedurst) >
5 ® Y \ <4 Ev\en‘{Tran o
T a W\
H N
TimedEvent <
RB Gate

l€— duration = 300 ps
|«€— period = 135 Hz

VY

=2

N

\Y%

~

(3]
n

o
=
53
o

c
T
\%

probability = 10%

l

TimedEvent

ProbabilityEvent

Random Event A

Random Event B

\J

NotEvent

RB Mask

\

Figure E.55—TSF TACAN

E.30.2 Interface properties

See Table E.59 for details of the TSF TACAN interface.
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Table E.59—TSF TACAN interface

IEC 62529:2007(E)
IEEE 1641-2004(E)

Description Name Type Default Range
Transponder Frequency freq Frequency 962 MHz 962-1213 MHz
Modulation Index mod_index Ratio 0.3 0-1
Magnetic Bearing bearing PlaneAngle 0° 0-360°
Carrier Amplitude car_ampl Voltage

E.30.3[Notes

The trarfsponder generates 2700 pulse pairs per second, but with a jittered pulsg

The rotdting antenna modulates this signal at 15 Hz and 135 Hz using

phase infa VHF omnidirectional range (VOR) signal.

The MR
to be 30

Y (PRF).

variable

hissumed
bnerated

This mg dve been
included hmeters,
such as le pulse
width af
E.30.4
See Tab,
<\ able E.60—TSF TACAN model
Name \%e\ \>erminal Inputs Output Formula
Resport sé\\%ew Signal [Out] TACAN
Train
\) pulses (0,0.0000035,1),
(0.0000155,0.0004035,1)
repetition 0
Signal [In] Modulated
Carrier
Gate [In] Event Train
Modulated AM Signal [Out] Response
Carrier Train
modIndex mod_index
Carrier [In] Carrier
Signal [In] Modulation
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Table E.60—TSF TACAN model (continued)

Name

Type

Terminal

Inputs

Output

Formula

Event Train

OrEvent

Event [Out]

Response
Train

Signal [In]

Random Event B

Signal [In]

Reference Burst

Modulation

Sum

Signal [Out]

Modulated
Carrier

Signal [In]

135 Hz
Modulation

Signal [In]

15 Hz Modulation

N

Reference
Burst

TimedEvent

Event [Out]

Eveny

delay

rah\
hN

duration

X

period

repetitior/\

Gate [In]

0 >
-/

Random
Event B

ProbabilityEvent

Event [Ou(

Event Train

<

0

NN
\Embaw

10% (reply efficid

ncy)

N
OS5

Dl

R%dom Event A

TN

RB Mask

Carrier]

N

Simgl\\

S

Modulated
Carrier

2\

\grzplitude

car_ampl

frequency

Freq

N
S

phase

0 rad

Randot
Event 4

C =

Time&\ént

Event [Out]

Random
Event B

delay

Os

duration

20 us

period

37 us

repetition

15 Hz
Modulation

Sinusoid

Signal [Out]

Modulation

amplitude

0.5V

frequency

15Hz
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Table E.60—TSF TACAN model (continued)

Name Type Terminal Inputs Output Formula

phase Bearing

135 Hz Sinusoid Signal [Out] Modulation

Modulation
amplitude 0.5V
frequency 135 Hz

. phase Bearing
RB MJsk NotEvent Event [Out] Random /\(
Event B N

Signal [In] RB Gate <

RB Gafe OrEvent Event [Out] RBMas
efekence \
Burst \
X

Signal [In] ARB Gate

Signal [In] MRB Gate

>
e N
SN

MRB Gate TimedEvent Event [O}lﬂ\

Y%
@ Gate
delay \/ 0s
"y
duration r \ 600 ps

peri}ui\\ /\\ \ 15 Hz
RN TN :

ARB (Jate TimedEveﬁt Vent\fQu RB Gate

ORI o
ﬁ du?ziﬂé}\ 300 ps
N Cpoed 133

\ r/%etition 0

E.30.5/Rules

E.30.6 Example
See Figure E.56 for an example of TACAN.

XML Static Signal Description:

<TACAN name="TACAN2" />
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05 | {
0.0 \‘\ !
(T

-0.5_||

E.31 TRIANGULAR_WAVE_SIGNAL<ty

E.31.1|Definition

A perioflic wave whose insta . 1 values
(i.e., inifial and alternate). Th€ int ied ansi ; is equal
to the infterval to transitiomfro

O

NP

>onstant

DC Offset

dutyCycle
50% b

W/,

Triangle Sum
. TIRIANGUILAR \WAVE. NAL
Triangular Friamgotar-yave = _SIG
i -
Wave > Signal >

Figure E.57—TSF TRIANGULAR_WAVE_SIGNAL

E.31.2 Interface properties

See Table E.61 for details of the TSF TRIANGULAR_ WAVE SIGNAL interface.
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Table E.61—TSF TRIANGULAR_WAVE_SIGNAL interface

Description Name Type Default Range
Triangular wave signal amplitude | ampl Physical
Triangular wave signal period period Time
DC oftset dc_offset Physical 0
E.31.3 Notes

E.31.4|Model description

See Tabje E.62 for details of the TSF TRIANGULAR_WAVE_ SIGNA

Table E.62—TSF TRIANGULAR AVE

Nartpe Type Terminal/\ Irépﬁis > ( Q ‘\>tput F¢rmula

Triangylar Sum Signal [Out] N WAR WAVE_SIGNAL
Wave {ignal /

Signal [In] \ \)
Swln] rla:@ﬁ’}a)\/

(§

(@AN
/égl [O}q\\> Triangular Wave Signal
\Qpl\ibuge\ ampl
\}se\rm\/ period

Triangylar
Wave

/\/\ﬁ
. v

\{uty ycle 50P%
Ny
DC Oﬁs<\ égns?%nt\ Signal [Out] Triangular Wave Signal
amplitude dc_offset

&

E.31.5Rtdies

For this signal, the allowable types are voltage, current, and power. All types must be consistent. Thus, for
example, if the triangular wave signal amplitude is specified in volts, then the dc offset must also be speci-
fied in volts.

E.31.6 Example
See Figure E.58 for an example of TRIANGULAR WAVE SIGNAL.

XML Static Signal Description:
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<TRIANGULAR WAVE SIGNAL name="TRIANGULAR WAVE SIGNAL6" ampl="1"
dc_offset="250 mV" period="0.001 s" />

Signal

05|

E.32\

E.32.1

ing to o
carrier i
tions. T
phase).

from th
VOR. T

— p

0.0

X
Figure E.58—TRIANGULAR_WA e
- &

Definition

from a ground station,ase od 1t
h the band8. ' 97
he phase oRone Qf 3 Mt is“independent of the point of observation (i.e., 1
Che phase of tl{e othe ¢ ariable phase) is such that, at a point of observation,
b reference e equal to the bearing of the point of observation with respe
he two separa ist of the following:
\ subcaxrier of 9Q60XHz, fregliency-modulated at 30 Hz, modulating the carrier to a nominal
BQ% Hz component is fixed independently of the azimuth and is termed the r
bhas

Cadsed by a rotating antenna that produces a change in phase with azimuth and is ter]

de bear-
tes a RF
modula-
pference
t differs
bt to the

depth of
pference

onent is
med the

carviable phase.
T

[ Published

by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

—242 - IEC 62529:2007(E)
IEEE 1641-2004(E)

car_ampl car_freq phase
N
> I
- o
| (I?
-y
E 8
© = modindex = 0.3
Vi oy v
Sinusoid AM
Var Tone > Variable
Phase

(]
C

VOR
modindex = 0.3

Y / ‘L

Sinusoid AM /\
Carrier Reference

Phase

Sinusoid
Ref Tone > Modulated |\ [ s

i < Sub?aué\
[ N N ~

\%@—TSF VOR

See Table E.6¥tordetaj p K VOR interface.

YY
<
Q4
)
Y

Yvy

9960 Hz
480 Hz

=1V
=30 Hz
=1V

[€&— ampl
l€&— freq
[<€— ampl
l&— car_freq
[€— freq_dev

-
=

E.32.2

Table E.63—TSF VOR interface

Déscription Name Type Default Range
Carrier amplitude car_ampl Voltage 2 mV
Carrier frequency car_freq Frequency 107.975 MHz 107.975-117.975 MHz
Radial bearing phase PlaneAngle 90° 0° —360°

E.32.3 Notes

This model has limited functionality. It does not provide for the variation of some of the parameters (such as

the tone frequencies). The model may be modified by the user to include such parameters in the interface
properties.
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E.32.4 Model description
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See Table E.64 for details of the TSF VOR model.

Table E.64—TSF VOR model

Name Type Terminal Inputs Output Formula
VOR Sum Signal [Out] VOR
Stgmat{ind Referemnce
Phase (\
Signal [In] Variable Phase Q‘ Q\
Reference Phase | AM Signal [Out] VOI\
modIndex x \\ \@
Carrier [In] Carrier & \ \ x
Signal [In] Modplated \
Sub arr1
Variable Phase AM Signal [Out] /{ X\// (\ YE)}
modIndex \ \ \ / 0.3
Carrier [In] /A %er
Signal [In] \ K V&K&Iﬁ/
Carrier Sinusoid S\% Out \)\/ Reference Phase
[\ Variable Phase
\ }»/p\h(@e > car-ampl car_ampl/2
/\\ fre\qh{ncx > car_freq
AR -
Modulated Iﬁ\x\ Sﬁ}&tl [Out] Reference Phase
Subcartier <\
< \‘ amplitude 1 V (seg note)
carrierFrequency 9960 Hf
frequencyDeviation 480 Hz
S Rt s
Var Tone Sinusoid Signal [Out] Variable Phase
amplitude 1 V (see note)
frequency 30 Hz
phase Phase
Ref Tone Sinusoid Signal [Out] Modulated
Subcarrier
amplitude 1 V (see note)
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Table E.64—TSF VOR model (continued)

Name Type Terminal Inputs Output Formula

frequency 30 Hz

phase 0

NOTE—The BSC requires a unity value for the amplitude of the modulating signal.

E.32.5 Rules

E.32.6|Example

See Figyire E.60 for an example of VOR.

XML Stqtic Signal Description:

<VOR mame="VOR7" /> C?\

Signa

| i
m ’

o ’ \MWWN w M! |
d MHH\H vun“W\H\H\W\m' n”'”‘WWWH‘ |wywhlhMWW\ lllﬂ,w il

H ww I\ H
o

m Jt | ] I
T

M

U

W“ lﬂuumm!!!"\n\Mm \uum ﬁ

NN \

N\
\> Figure E.60—VOR example
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Annex F

(informative)

IDL for TSF for ATLAS

F.1 Introduction

The IDL in this annex provides the common interface description for all the TSFs for the ATLAS example

described-withmm thisstamdard—Theuseof this Dt atows test programswritterr T
to use ajcommon interface and successfully use TSF components regardless of whj
used, prpvided it supports IDL. The IDL can be compiled into a type library to guppor
TSF forf ATLAS components. All implementations that use these TSFs sho
compatipility between native carrier language test programs and different BS

The IDIL defines the types, interfaces, classes, methods, propertigs
describdd in this standard.

NOTE—Annex F is an informative annex in that it provides the d¢scriptions foxthe 1
of the d¢scriptions in this annex does not mean that the TS
languagep.

Where 3dditional TSFs have been created fox
ensure that they can be used by multiple pre
shown ip this annex can be used.

F.2 IDL for TSF fo

uui]

veqy

hel
]
library
{

#ddEein INTDECL (o et THHL -t ooododf THML K o
P

carrienenviro

Cdll iCI 1

1guages
hment is
itions of
D ensure

rt BSCs

. [nclusion

interface

brary to
d layout

INTDECL( TSF );

#define GUID DEFAULTVALUE A6A997ET-94F8-4be2-8366-1814FF70EAFE

//TSF (Base Class)
[
object,
uuid (AC957F31-5073-405F-9C1C-C59DB7F0CCD4) ,
dual,
helpstring("Test Signal Framework Interface"),
pointer default (unique)
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interface ITSF : ISignalFunction
{

enum {TSF BASE=0};
bi

//AC_SIGNAL

[
object,
uuid (CA4F7FD8-DO5SE-11D6-860D-00010214C4D2),
dual,
helpstring ("IAC SIGNAL Interface"),
pointer default (unique)

]

interface IAC_SIGNAL : ITSF

{

enum {AC SIGNAL BASE=(TSF BASE+256)};

[propget, id(AC_SIGNAL BASE+1l), helpstring("AC Signal ampligud
HRESULT ac_ampl ([out, retval] Physical *pVal);

[propputref, id(AC SIGNAL BASE+1l), helpstring("AC Signal
HRESULT ac_ampl([in] Physical newVal);

[propget, id(AC_SIGNAL BASE+2), helpstring ("DC Offsef
HRESULT dc_offset ([out, retval, custom(GUID_DEFAUXTVALU

*pval) j

HRESULT freqg([out, retval]
[propputref, id(AC_SIGNAL BASE+3),

HRESULT freqg([in] Freque
[propget, 1id(AC_SIGNAL BASE+¥

HRESULT phase ([out, retval

phase angle") ]
LUE, "0 rad")] PlaneAnple
*pVval) /]
[propputref, id(AC_SIGNAL BASE+4), NSO {AC Signal phase angle")]

HRESULT phase ([in, custom\(GUI "0 rad")] PlaneAngle newVal) ;

noncreatable
codlass AC_

[default]

//BAM_SIGNAL
[

peéinter defatlt (unique)
1

lnterrace AN oIoNALD . I1or

{

enum {AM SIGNAL BASE=(TSF BASE+256)};

[propget, id(AM SIGNAL BASE+1l), helpstring("Carrier amplitude")]
HRESULT car_ampl ([out, retval] Voltage *pval);

[propputref, id(AM SIGNAL BASE+1l), helpstring("Carrier amplitude")]
HRESULT car_ampl ([in] Voltage newVal);

[propget, id(AM SIGNAL BASE+2), helpstring("Carrier frequency")]
HRESULT car_ freq([out, retval] Frequency *pVal);

[propputref, id(AM SIGNAL BASE+2), helpstring("Carrier frequency")]
HRESULT car_ freq([in] Frequency newVal);

[propget, 1d(AM SIGNAL BASE+3), helpstring("Modulation frequency")]
HRESULT mod_freq([out, retval] Frequency *pVal);

[propputref, id(AM SIGNAL BASE+3), helpstring("Modulation frequency")]
HRESULT mod freq([in] Frequency newVal);
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]

cocC

{

}i

[propget, id(AM_SIGNAL BASE+4), helpstring("Depth of modulation")]
HRESULT mod_depth ([out, retval] Ratio *pVval);

[propputref, id(AM SIGNAL BASE+4), helpstring("Depth of modulation")]
HRESULT mod_depth([in] Ratio newVal);

uuid (D7FAB36D-D075-11D6-860D-00010214C4D0),
helpstring ("AM SIGNAL class"),
noncreatable

lass AM SIGNAL

[default] interface IAM SIGNAL;

//pC_s1
[

ing

GNAL

object,

uuid (B598AC87-86F1-44C4-A395-CO0AD107FE85B),
dual,

helpstring ("IDC_SIGNAL Interface"),

pointer default (unique)

erface IDC SIGNAL : ITSF

enum {DC SIGNAL BASE=(TSF BASE+256) };

[propget, 1d(DC_SIGNAL BASE+1l), helpstring|("Dd
HRESULT dc_ampl ([out, retval] i *

[propputref, id(DC_SIGNAL BA
HRESULT dc_ampl ([in]

[propget, 1d(DC_SIGNAL BASE+2) ént amplitude") ]

HRESULT ac_ampl ([out, ULTVALUE, "0")] Physical
[propputref, 1d(DC_SIGNAL BASE+2), helpgOxs UAC Component amplitude")]
HRESULT ac_ampl([in, R PE, "0")] Physical newVal);
[propget, 1id(DC_S Component frequency")
HRESULT freqg FAULTVALUE, "0 Hz")] Frequency
[propputref, i AN A P ("AC Component frequency") ]
HRESULT frey i > , "0 Hz")] Frequency newVal);
[propget, id(QC_SY heXpstring ("AC Component phase angle")]
HRES P 3 usfom (GUID DEFAULTVALUE, "0 rad")] PlaneAn
helpstring ("AC Component phase angle")]
ID DEFAULTVALUE, "O rad")] PlaneAngle newVa

Fpval) ;

‘pval) ;

ble

//DIGITAL PARALLEL

[

]

object,

uuid (A6B62348-BOBE-4900-95B1-FF513B8A6B17),
dual,

helpstring ("IDIGITAL PARALLEL Interface"),
pointer default (unique)

interface IDIGITAL PARALLEL : ITSF

{

enum {DIGITAL PARALLEL BASE=(TSF BASE+256) };

[propget, id(DIGITAL PARALLEL BASE+1l), helpstring("Data Value")]
HRESULT data_ value ([out, retval] SAFEARRAY (BSTR) *pVal);
[propputref, 1d(DIGITAL PARALLEL BASE+l), helpstring("Data Value")]
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HRESULT data value ([in] SAFEARRAY (BSTR) newVal);

[propget, 1d(DIGITAL PARALLEL BASE+2), helpstring("Clock period")]
HRESULT clock period([out, retval] Time *pval);

[propputref, i1d(DIGITAL PARALLEL BASE+2), helpstring("Clock period")]
HRESULT clock period([in] Time newVal);

[propget, 1d(DIGITAL PARALLEL BASE+3), helpstring("Logic One level")]
HRESULT logic_one value([out, retval] Voltage *pval);

[propputref, i1d(DIGITAL PARALLEL BASE+3), helpstring("Logic One level")]
HRESULT logic_one value([in] Voltage newVal);

[propget, 1d(DIGITAL PARALLEL BASE+4), helpstring("Logic Zero level")]
HRESULT logic zero value([out, retval] Voltage *pval);

[propputref, 1d(DIGITAL PARALLEL BASE+4), helpstring("Logic Zero level")]
HRESULT logic zero _value([in] Voltage newVal);

uuid (A6BR62348-BOBE-4900-05R]-FFH]13B3A6RI0)
helpstring ("DIGITAL PARALLEL class"),
noncreatable

codlass DIGITAL_PARALLEL

[default] interface IDIGITAL PARALLEL;

//DIGITAL SERIAL

[
object,
uuid (3BEF21EF-C09C-4190-962B-24D90C301B17)
dual,
helpstring ("IDIGITAL SERIAL S
pointer default (unique)
]
interface IDIGITAL SERIAL : ITSF

[propget, . K k lpstyring ("Data Value") ]
HRESULT d = pval) ;
[propput, id( K pstring ("Data Value") ]

HRESULT d Val) ;
[propget helpstring("Clock period. Zero denotes
infinife time fo
HRESU Time *pVval);
[propputr BASE+2), helpstring("Clock period. Zero denofes

infinitle time fo NDS!

Time newVal) ;

KRIAL BASE+3), helpstring("Logic One level")]
7alue ([out, retval] Voltage *pVval);

AL SERIAL BASE+3), helpstring("Logic One level")]
ogic)\one value([in] Voltage newVal);

(D3 AL SERIAL BASE+4), helpstring("Logic Zero level")]
ogic_zero value([out, retval] Voltage *pVal);

2d (DIGITAL_SERIAL BASE+4), helpstring("Logic Zero level")]
HRESULT Ylogic zero value([in] Voltage newVal);

uuid (3BEF21EF-C09C-4190-962B-24D90C301B10),
helpstring ("DIGITAL SERIAL class"),
noncreatable

]

coclass DIGITAL_SERIAL

{
[default] interface IDIGITAL_ SERIAL;

bi

//DMEilNTERROGATION
[
object,
uuid (61911490-F7E1-4E43-A2DA-32BB8C29FAFC) ,
dual,
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]

helpstring("IDME_INTERROGATION Interface"),
pointer default (unique)

interface IDME INTERROGATION : ITSF

{

*pVal) ;

enum {DME INTERROGATION BASE=(TSF BASE+256)};

[propget, id(DME INTERROGATION BASE+1l), helpstring("Carrier Amplitude")]
HRESULT car_ampl ([out, retval] Voltage *pVval);
[propputref, id(DME INTERROGATION BASE+1l), helpstring("Carrier Amplitude")]
HRESULT car_ampl ([in] Voltage newVal);
[propget, id(DME INTERROGATION BASE+2), helpstring("Interrogator Frequency")]
HRESULT int freq([out, retval, custom(GUID DEFAULTVALUE, "1025 MHz")] Frequency

[propputref, id(DME_ INTERROGATION BASE+2), helpstring("Interrogator Frequency")]
HRESUTLT int freg(lin, custom(GUID DEFAUTTVATUE, "1025 MHz")] Freguency newVal);

*pval) /]

//DME_H
[

ing

*pVal) ;|

[propget, id(DME_ INTERROGATION BASE+3), helpstring("Interrogatjon te") ]
HRESULT int rate([out, retval, custom(GUID_ DEFAULTVALUE, A Ency
[propputref, id(DMEiINTERROGATIONiBASE+3), helpstring ("I

HRESULT int rate([in, custom(GUID_ DEFAULTVALUE, h1l);

uuid(61911490-F7E1-4E43-A2DA-32BB8C29FAF0) ,
helpstring ("DME INTERROGATION class"),
noncreatable

lass DME_INTERROGATION

[default] interface IDME INTERROGATION

ESPONSE

object,
uuid (49DEA8SE3-CD1
dual,

BASE+256) };

E+1), helpstring("Transponder Frequency") ]
etval, custom(GUID DEFAULTVALUE, "962MHz")] Frefhuency

PONSE_BASE+1), helpstring("Transponder Frequency") ]
custom (GUID DEFAULTVALUE, "962MHz")] Frequency npwVal);
SPONSE BASE+2), helpstring("Carrier Amplitude")]
arfipl ([out, retval] Voltage *pVal);
DME RESPONSE BASE+2), helpstring("Carrier Amplitude")]
HRESURT cdr ampl ([in] Voltage newVal);
[prepget, Y(DME RESPONSE BASE+3), helpstring("Slant Range")]
HRESULT range ([out, retval, custom(GUID DEFAULTVALUE, "O m")] Distance [pVal);

[propputref,

*pVal) ;

LPLUPP[ALLCL, iu\ullnir\nor l\JODiDnODTQ} 12 IICLPDLLLIAH \ o Ldllt I\GAIUC 7]

HRESULT range([in, custom(GUID DEFAULTVALUE, "0 m")] Distance newVal);
[propget, 1id(DME RESPONSE BASE+4), helpstring("Range Rate")]

HRESULT rate ([out, retval, custom(GUID DEFAULTVALUE, "0 m/s")] Speed *pval);
[propputref, id(DME RESPONSE BASE+4), helpstring("Range Rate")]

HRESULT rate([in, custom(GUID DEFAULTVALUE, "0 m/s")] Speed newVal);
[propget, id(DME RESPONSE BASE+5), helpstring("Rate of Change of Range Rate")]

HRESULT accn([out, retval, custom(GUID DEFAULTVALUE, "0 m/s2")] Acceleration

[propputref, id(DME_ RESPONSE BASE+5), helpstring("Rate of Change of Range Rate")]
HRESULT accn([in, custom(GUID DEFAULTVALUE, "0 m/s2")] Acceleration newVal);

uuid (49DEA8BE3-CD12-4A5E-9055-0DE92E731500),
helpstring ("DME RESPONSE class"),
noncreatable
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1
coclass DME_RESPONSE
{
[default] interface IDME RESPONSE;
}i

//FM_SIGNAL
[
object,
uuid (C4DE5309-7194-45C0-9A2A-BC2FB7EE832C),
dual,
helpstring ("IFM SIGNAL Interface"),
pointer default (unique)

int £ TN A —— T T o

enum {FM SIGNAL BASE=(TSF BASE+256)};

[propget, id(FM SIGNAL BASE+1l), helpstring("Carrier amplj
HRESULT car_ ampl ([out, retval] Physical *pval);
[propputref, id(FM SIGNAL BASE+1l), helpstring("Carrig

HRESULT car ampl ([in] Physical newVal);
[propget, id(FM SIGNAL BASE+2), helpstring("Carrj
HRESULT car_freq([out, retval] Frequency *p
[propputref, id(FM_SIGNAL BASE+2), helpstring
HRESULT car freq([in] Frequency newVal)/
[propget, id(FM_SIGNAL BASE+3),
HRESULT freq dev([out, retvall]
[propputref, id(FM SIGNAL BASE&
HRESULT freq dev([in] F
[propget, id(FM_SIGNAL BASE+4
HRESULT mod freq([out, retvs
[propputref, id(FM SIGNAL BASE
HRESULT mod freq([in] Freguen

helpstring ("F
noncreatable

]
codlass FMS<::§L
{

[default] iR

//ILS_dLIDE SLOPE
(

E8BY-4F27-998F-E670CB80EEDF) ,

helpSTring ("IPLS GLIDE SLOPE Interface"),
pointler defafilt (unique)

intexs IIlS CIIDE SIopRn . TTon

enum {ILS_GLIDE_ SLOPE BASE=(TSF_BASE+256) };

[propget, 1d(ILS GLIDE SLOPE BASE+l), helpstring("Carrier amplitude")]
HRESULT car_ampl ([out, retval, custom(GUID DEFAULTVALUE, "2 mV")] Physical
*pval) ;
[propputref, id(ILS GLIDE SLOPE BASE+1l), helpstring("Carrier amplitude")]
HRESULT car_ ampl ([in, custom(GUID DEFAULTVALUE, "2 mV")] Physical newVal);
[propget, 1d(ILS GLIDE_ SLOPE BASE+2), helpstring("Frequency")]
HRESULT car_ freq([out, retval, custom(GUID_ DEFAULTVALUE, "328.6 MHz")]
Frequency *pVval);
[propputref, id(ILS GLIDE SLOPE BASE+2), helpstring("Frequency")]
HRESULT car freq([in, custom(GUID DEFAULTVALUE, "328.6 MHz")] Frequency
newVal) ;

[propget, id(ILS_GLIDE SLOPE BASE+3), helpstring("150 Hz attenuation depth")]
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*pval) ;

*pval) ;

]

HRESULT onefifty_level([out, retval, custom(GUID DEFAULTVALUE, "1")] Ratio

[propputref, id(ILS GLIDE SLOPE BASE+3), helpstring("150 Hz attenuation depth")]
HRESULT onefifty level([in, custom(GUID DEFAULTVALUE, "1")] Ratio newVal);

[propget, 1d(ILS GLIDE SLOPE BASE+4), helpstring("90 Hz attenuation depth")]
HRESULT ninety level ([out, retval, custom(GUID DEFAULTVALUE, "1")] Ratio

[propputref, i1d(ILS GLIDE SLOPE BASE+4), helpstring("90 Hz attenuation depth")]
HRESULT ninety level([in, custom(GUID_DEFAULTVALUE, "1")] Ratio newVal);

uuid (9A319EDO-E8B1-4F27-998F-E670CB80EEDO) ,
helpstring ("ILS GLIDE SLOPE class"),
noncreatable

coclass ILS GLIDE SLOPE

{

}i

//ILS_1
[

iny

*pval) ;|

Frequer]

newVal)l;

*pVal) ;

OCALIZER

erface IILS LOCALIZER : ITSF

HRESULT c (GUID DEFAULTVALUE, "108.1 MHz")]
cy *pval);
[propputret , helpstring("Carrier frequency") ]

’

[default] interface IILS GLIDE SLOPE;

object,

uuid (19D4E568-E533-4232-AEC2-B319D7DB0OEL2),
dual,

helpstring ("IILS LOCALIZER Interface"),
pointer default (unique)

enum {ILS LOCALIZER BASE=(T

[propget, id(ILS LOCALIZER BAS
HRESULT car_ampl ([out,

ng ("Carrier Amplitude")]
D\ DEFAULTVALUE, "2 mW")] Physifal

[propputref, id (Il
HRESULT car_§
[propget, id(

Rst¥ing ("Carrier Amplitude")]
EFAURTVALUE, "2 mW")] Physical newVal);
¢ring ("Carrier frequency")]

HRE

GUID DEFAULTVALUE, "108.1 MHz")] Frequency

[propget, helpstring ("150Hz attenuation depth")

retval, custom(GUID DEFAULTVALUE, "1")] Rafio
OCALIZER BASE+3), helpstring("150Hz attenuation depth")]
custom (GUID_ DEFAULTVALUE, "1")] Ratio newVal);
1IZER BASE+4), helpstring("90Hz attenuation depth")]
level ([out, retval, custom(GUID DEFAULTVALUE, "1")] Ratip

id(ILS LOCALIZER BASE+4), helpstring("90Hz attenuation depth")

HRESURT n#nety level([in, custom(GUID DEFAULTVALUE, "1")] Ratio newVal)}

]

uuiu\l DL O00 00O k=3 =) §an) D l U UDUDlU/,
helpstring ("ILS LOCALIZER class"),
noncreatable

coclass ILS_LOCALIZER

{

}i

[default] interface IILS LOCALIZER;

//ILS_MARKER

[

object,

uuid (627E9A00-4B31-477F-9E57-CAB38DB31E39),
dual,

helpstring ("IILS MARKER Interface"),
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pointer default (unique)
1
interface IILS MARKER : ITSF

{
enum {ILS MARKER BASE=(TSF BASE+256)};

[propget, id(ILS_MARKER BASE+1l), helpstring("Marker Frequency")]
HRESULT marker freqg([out, retval, custom(GUID DEFAULTVALUE, "400Hz")] Frequency
*pval) ;
[propputref, i1d(ILS MARKER BASE+l), helpstring("Marker Frequency")]
HRESULT marker freqg([in, custom(GUID_ DEFAULTVALUE, "400Hz")] Frequency newVal);
[propget, 1d(ILS MARKER BASE+2), helpstring("Carrier Frequency")]
HRESULT car_ampl ([out, retval, custom(GUID DEFAULTVALUE, "2mW")] Power *pVal);
[propputref, id(ILS MARKER BASE+2), helpstring("Carrier Frequency")]
HRESULT car_ampl ([in, custom(GUID DEFAULTVALUE, "2mW")] Power newVal);

uuid (627E9A00-4B31-477F-9E57-CAB38DB31E30),
helpstring ("ILS MARKER class"),
noncreatable

codlass ILS_MARKER

[default] interface IILS_ MARKER;

//PM_SIGNAL
[

object,
uuid(2636CC15-81A4-43B7-8AT7F- A
dual,
helpstring ("IPM SIGNAL Interfa
pointer default (unique)

e

inferface IPM SIGNAL : ITSF

elpstring ("Carrier frequency")]
Frequency *pVal);
helpstring ("Carrier frequency") ]

[propget,
HRESULZ
[propputyef),

d(‘ﬁis NAL BASE+3), helpstring("Phase Deviation")]
Rhase\dev ([in] PlaneAngle newVal);
! GNAL BASE+4), helpstring("Modulation frequency")]

2d (PM_SIGNAL BASE+4), helpstring("Modulation frequency")]

od freq([in] Frequency newVal);

{Pprépget, id(PM_SIGNAL BASE+5), helpstring("Modulation amplitude")]
TREOSULDT mod_ampr{loac, reccval] OlLCdgc pvar/)y

[propputref, id(PM_SIGNAL BASE+5), helpstring("Modulation amplitude")]
HRESULT mod ampl ([in] Voltage newVal);

uuid(2636CC15-81A4-43B7-8A7F-0F7CD9C5B440),
helpstring ("PM SIGNAL class"),
noncreatable
]
coclass PM_SIGNAL
{
[default] interface IPM SIGNAL;
bi

//PULSED_AC_SIGNAL
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object,
uuid (1764E313-2284-41F7-872D-C34C9FF4B6FA) ,
dual,
helpstring ("IPULSED AC_SIGNAL Interface"),
pointer default (unique)

]

interface IPULSED AC SIGNAL : ITSF

{
enum {PULSED AC SIGNAL BASE=(TSF BASE+256)};

[propget, 1d(PULSED AC SIGNAL BASE+l), helpstring("AC Signal amplitude")]
HRESULT ac_ampl ([out, retval] Physical *pval);

[propputref, i1d(PULSED AC SIGNAL BASE+1l), helpstring("AC Signal amplitude")]
HRESULT ac_ampl ([in] Physical newVal);

[propget id (PULSED AC STGNAT, BASE+2) helpstring ("AC Signal freguency™)]

HRESULT freqg([out, retval] Frequency *pVal);
[propputref, 1d(PULSED_AC_SIGNAL BASE+2), helpstring("AC Sig
HRESULT freqg([in] Frequency newVal) ;
[propget, 1d(PULSED AC SIGNAL BASE+3), helpstring("DC offge
HRESULT dc_offset ([out, retval, custom(GUID DEFAULTV |
*pval) ;
[propputref, i1d(PULSED AC SIGNAL BASE+3), helpstring
HRESULT dc_offset ([in, custom(GUID DEFAULTVAL
[propget, 1d(PULSED AC SIGNAL BASE+4), helpstring
HRESULT p delay([out, retval, custom( : Val) ;
[propputref, id(PULSED AC SIGNAL BASE+4),
HRESULT p_delay([in, custom(GUID DEFAULTVA
[propget,
HRESULT p duration([out,
[propputref, id(PULSED AC SI
HRESULT p duration([in] ¥
[propget, 1d(PULSED AC SIGNAL ¥ Cy") ]
HRESULT prf ([out, retval]
[propputref, id(PULSED_AC_ SIGNKL BASE+6 i ncy") 1
HRESULT prf ([
[propget, id(PUL tring ("Number of pulses")]
HRESULT p Tom (GUID DEFAULTVALUE, "O0")] int fpval);
[propput, id( élpstring ("Number of pulses") ]
(GUID_DEFAULTVALUE, "0")] int newVal);
bi
[
uuid (1764 8¢~ FF4B6FO),
helpstring ; ),
]
codlass
{
PULSED AC SIGNAL;
}i
//PULSHD AC~TRAI
[
ebjéct,
uui\,{\ LUOLTUDT lDJO b= 3y l UL O 1U\/U\/ JI9L0 7 Tr
dual,

helpstring ("IPULSED AC TRAIN Interface"),
pointer default (unique)

]

interface IPULSED AC_TRAIN : ITSF

{
enum {PULSED AC TRAIN BASE=(TSF BASE+256)};

[propget, id(PULSED AC TRAIN BASE+1l), helpstring("AC amplitude")]
HRESULT ac_ampl ([out, retval] Physical *pVal);

[propputref, id(PULSED AC TRAIN BASE+1l), helpstring("AC amplitude")]
HRESULT ac_ampl([in] Physical newVal);

[propget, 1d(PULSED AC TRAIN BASE+2), helpstring("AC frequency")]
HRESULT freqg([out, retval] Frequency *pVal);

[propputref, id(PULSED AC TRAIN BASE+2), helpstring("AC frequency")]
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HRESULT freq([in] Frequency newVal) ;
[propget, 1d(PULSED AC TRAIN BASE+3), helpstring("DC offset")]
HRESULT dc_offset ([out, retval, custom(GUID DEFAULTVALUE, "O")] Physical
*pval) ;
[propputref, id(PULSED AC TRAIN BASE+3), helpstring("DC offset")]
HRESULT dc offset ([in, custom(GUID DEFAULTVALUE, "0")] Physical newVal);
[propget, id(PULSED AC TRAIN BASE+4), helpstring("Pulse train")]
HRESULT pulse train([out, retval] PulseDefns *pVal);
[propputref, 1d(PULSED_AC_TRAIN BASE+4), helpstring("Pulse train")]
HRESULT pulse train([in] PulseDefns newVal);
bi
[
uuid (7ED5ECB7-1B38-4E31-90E8-21DCDCA55F90) ,
helpstring ("PULSED AC TRAIN class"),
noncreatable
]
codlass PULSED_AC TRAIN
{
[default] interface IPULSED AC TRAIN;
bi
//PULSHD_ DC_SIGNAL
[
object,
uuid (EB5BB2D2-24A2-4DCA-96F3-4090B5FFD68B) ,
dual,
helpstring ("IPULSED DC_SIGNAL Interface"),
pointer default (unique)
1
inflerface IPULSED DC SIGNAL : IT
{
enum {PULSED DC_SIGNAL BASE=(
[propget, id(PULSED DC_SIGNAL
HRESULT dc_ampl ([out,
[propputref, id(P
HRESULT dc_afpl ( L8
[propget, id(BULS \ » ! pstring ("AC component amplitude")
HRESULT ad a Y > GUID DEFAULTVALUE, "0")] Physical fpval);
[propputref, j - _BA helpstring ("AC component amplitudp") ]
HRES N\ p UID DEFAULTVALUE, "0")] Physical newVal);
[propget 3 B helpstring ("AC component frequency")
cpstom (GUID DEFAULTVALUE, "O Hz")] Frequency [pVal);
X helpstring ("AC component frequench") ]
"0 Hz")] Frequency newVal);
‘LAL_BASE+4) helpstrlng("Delay before first pulsel')]
\ retval, custom(GUID DEFAULTVALUE, "0 s")] Time *pyal);
D,C SIGNAL BASE+4), helpstring("Delay before first puflse")]
\ custom (GUID_DEFAULTVALUE, "0 s")] Time newVal);
BD DC_ SIGNAL BASE+5), helpstring("Pulse width")]
dtion([out, retval] Time *pVal);
[prop-,tref 'd(PULSEDiDcisIGNALiBASE+5), helpstring ("Pulse width") ]
HRESULT p/duration([in] Time newVal);
[Prepget, id&(PULSED DC SIGNAL BASE+6), helpstring("Pulse repetition frequenfpy")]
HRESULT prf ([out, retval] Frequency *pVal);
[Proppucrery iu\ruuomuiupi TONAL_DRSETO), [TelpP L_Liug\ TULoT chcl,il,iuu Trega ICy")]
HRESULT prf ([in] Frequency newVal) ;
[propget, 1d(PULSED DC_SIGNAL BASE+7), helpstring("Number of pulses")]
HRESULT p repetition([out, retval, custom(GUID DEFAULTVALUE, "0")] int *pVval);

[propput, id(PULSED DC_SIGNAL BASE+7), helpstring("Number of pulses")]
HRESULT p repetition([in, custom(GUID DEFAULTVALUE, "0")] int newVal);

uuid (EB5BB2D2-24A2-4DCA-96F3-4090B5FFD680) ,
helpstring ("PULSED DC_ SIGNAL class"),
noncreatable

]

coclass PULSED DC SIGNAL

{
[default] interface IPULSED DC SIGNAL;
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bi

//PULSED_DC_TRAIN

[
object,
uuid (5A00D58E-F7A7-4285-AB6D-55D533A63239),
dual,
helpstring ("IPULSED DC TRAIN Interface"),
pointer default (unique)

]

interface IPULSED DC TRAIN : ITSF

{
enum {PULSED DC TRAIN BASE=(TSF BASE+256) };

[propget, 1d(PULSED DC TRATN BASE+1) helpstring ("DC level™) ]
HRESULT dc_ampl ([out, retval] Physical *pVal);
[propputref, 1id(PULSED_DC_TRAIN BASE+1l), helpstring("DC leve
HRESULT dc_ampl ([in] Physical newVal);
[propget, 1d(PULSED DC TRAIN BASE+2), helpstring("Pulse txa\
HRESULT pulse train([out, retval] PulseDefns *pVal);
[propputref, id(PULSED DC TRAIN BASE+2), helpstring("p
HRESULT pulse_train([in] PulseDefns newVal);
[propget, id(PULSED DC_TRAIN BASE+3), helpstring (JAC
HRESULT ac_ampl ([out, retval, custom(GUID DEFAU

Physical fpval);

[propputref, i1d(PULSED DC TRAIN BASE+3), helpstrinhg amplitude[') ]
HRESULT ac_ampl ([in, custom(GUID DEFAUL \ i newVal) ;

[propget, id(PULSED DC_TRAIN BASE+4), help 3 frequency") ]
HRESULT freq([out, retval, custom(GUID \DEF Z")] Frequency fpVal);

[propputref, id(PULSED DC TRAIN BASE+4 "AC\Component frequencyl') ]
HRESULT freqg([in, custom (£ b requency newvVal);

helpstring ("PULSED DC_TRAIN c
noncreatable

codlass PULSED DC_TRA
[default] int

| RX SIGNAL :

/ /RADAR
[

-658439350C9C),

GNAL Interface"),

{prépget, id(RADAR RX SIGNAL BASE+1), helpstring("Atten")]

TTRLOUL T Jaccelr([oac, rcecvar, CusComGUID DERTHRULDT Oy, A | r\al,iu pvar) s
[propputref, id(RADAR RX SIGNAL BASE+1l), helpstring("Atten")]
HRESULT atten([in, custom(GUID DEFAULTVALUE, "1")] Ratio newVal);

[propget, id(RADAR RX SIGNAL BASE+2), helpstring("Range of simulated target")]
HRESULT range([out, retval] Distance *pvVal);
[propputref, id(RADAR RX SIGNAL BASE+2), helpstring("Range of simulated target")]
HRESULT range([in] Distance newVal);
[propget, id(RADAR RX SIGNAL BASE+3), helpstring("Rate of change of rate change")]
HRESULT range_accn([out, retval, custom(GUID DEFAULTVALUE, "0")] Acceleration
*pval) ;
[propputref, id(RADAR RX SIGNAL BASE+3), helpstring("Rate of change of rate
change") ]
HRESULT range_accn([in, custom(GUID_DEFAULTVALUE, "0")] Acceleration newVal);
[propget, id(RADAR RX SIGNAL BASE+4), helpstring("Rate of change of target range")]

HRESULT range rate([out, retval, custom(GUID DEFAULTVALUE, "0")] Speed *pVal);
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[propputref, 1d(RADAR RX SIGNAL BASE+4), helpstring("Rate of change of target
range") ]
HRESULT range rate([in, custom(GUID DEFAULTVALUE, "0")] Speed newVal);
[propget, 1d(RADAR RX SIGNAL BASE+5), helpstring("Proportion of Tx pulses
returned") ]
HRESULT reply eff([out, retval, custom(GUID DEFAULTVALUE, "100%")] Ratio
*pVal) ;
[propputref, id(RADAR RX SIGNAL BASE+5), helpstring("Proportion of Tx pulses
returned") ]
HRESULT reply eff([in, custom(GUID DEFAULTVALUE, "100%")] Ratio newVal);
}i
[
uuid(7D866851-EDFA-4A99-9801-658439350C90),
helpstring ("RADAR RX SIGNAL class"),
noncreatable

codlass RADAR RX SIGNAL

[default] interface IRADAR RX SIGNAL;

//RADAH_TX_ SIGNAL
[

object,

uuid (333E8A10-DB09-4E9E-A924-DEDAS3F34DA2),

dual,

helpstring ("IRADAR TX SIGNAL Interface"),

pointer default (unique)

inflerface IRADAR TX SIGNAL : ITS
enum {RADAR TX SIGNAL BASE=(T

[propget, 1id(RADAR TX SIGNAL
HRESULT ampl ([out,

[propputref, id(RA
HRESULT ampl ¢

[propget, 1id(

HRESULT fre¥y S ! *pval) ;
[propputref, i F S helpstring ("Tx signal frequency")
HRES
[propget R helpstring("Initial delay")]
HRESU ustom (GUID DEFAULTVALUE, "O s")] Time *pVal);
A¥. BASE+3), helpstring("Initial delay")]
A (GUID DEFAULTVALUE, "O s")] Time newVal);

_BASE+4), helpstring("Pulse duration")]

Qut, retval] Time *pVval);

_SIGNAL BASE+4), helpstring("Pulse duration")]

in] Time newVal);

TX SIGNAL BASE+5), helpstring("Pulse repetition frequenc
retval] Frequency *pvVal);

) Frequency newVal) ;
RADAR TX SIGNAL BASE+6), helpstring("Number of pulses")]

[Prepget, id(

HRESULT repetition([out, retval, custom(GUID DEFAULTVALUE, "0")] int *ppal);
LPLUPL)UL«, Lu\l\ . Dil 7OL\JLVMU7DMODTU[ 12 il‘CLPD l,Lill\ﬁ 1 INUIOT L UL t)ul < 7]
HRESULT repetition([in, custom(GUID_ DEFAULTVALUE, "0")] int newVal);

uuid (333E8A10-DB09-4E9E-A924-DEDAS3F34DA0) ,
helpstring ("RADAR TX SIGNAL class"),
noncreatable

1

coclass RADAR TX SIGNAL

{
[default] interface IRADAR TX SIGNAL;

}i

//RAMP_SIGNAL
[
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object,
uuid (C4EOA145-A6DE-454C-A3EF-D9959F8D4959),
dual,
helpstring ("IRAMP_ SIGNAL Interface"),
pointer default (unique)

1

interface IRAMP_ SIGNAL : ITSF

{
enum {RAMP_SIGNAL BASE=(TSF_BASE+256) };

[propget, id(RAMP_SIGNAL BASE+1l), helpstring("Ramp signal amplitude")]
HRESULT ampl ([out, retval] Physical *pVval);

[propputref, id(RAMP_SIGNAL BASE+1l), helpstring("Ramp signal amplitude")]
HRESULT ampl ([in] Physical newVal);

[propget, 1id(RAMP_SIGNAL BASE+2), helpstring("DC offset")]
HRESUTT dc offset ([ouf retval custom (GUTD DEFAUTLTVATUE "0™) 1 Physical

*pVal) /]
[propputref, 1d(RAMP SIGNAL BASE+2), helpstring("DC offset")
HRESULT dc_offset ([in, custom(GUID_ DEFAULTVALUE, "Q0")]
[propget, 1id(RAMP SIGNAL BASE+3), helpstring("Ramp signal,
HRESULT period([out, retval] Time *pVal);
[propputref, i1d(RAMP SIGNAL BASE+3), helpstring("Ramp
HRESULT period([in] Time newVal) ;

HRESULT rise time([out, retval] Time *pVal)
[propputref, id(RAMP_SIGNAL BASE+4), helpstrin
HRESULT rise time([in] Time newVal);

uuid (C4EOA145-A6DE-454C-A3EF-D9959F8D4
helpstring ("RAMP SIGNAL clas
noncreatable

codlass RAMP_SIGNAL

[default] interface IRAMP SIG

//RANDJM NOISE

[
object,
uuid (29
dual,

helpstring

ANDOM NOISE BASE+1), helpstring("Noise signal amplitude")]

pl ([out, retval] Physical *pVval);

Zd (RANDOM NOISE BASE+1l), helpstring("Noise signal amplitude")]
HRESULT Yampl ([in] Physical newVal);

{prépget, id(RANDOM NOISE BASE+2), helpstring("Pseudo random noise frequencp")]
TRLOULDT LTreqgllodc, rfecval, CUusComoUlD DETRULT Oy, T 1 LIcguclicy 1 al);

[propputref, id(RANDOM NOISE BASE+2), helpstring("Pseudo random noise frequency")]
HRESULT freq([in, custom(GUID DEFAULTVALUE, "O")] Frequency newVal);

[propget, id(RANDOM NOISE BASE+3), helpstring("Pseudo random noise seed")]
HRESULT seed([out, retval, custom(GUID DEFAULTVALUE, "0")] long *pVal);

[propput, 1d(RANDOM NOISE BASE+3), helpstring("Pseudo random noise seed")]
HRESULT seed([in, custom(GUID DEFAULTVALUE, "O")] long newVal);

uuid (29C8F5CF-0539-4986-A104-52D65E89C5E0) ,
helpstring ("RANDOM NOISE class"),
noncreatable

]

coclass RANDOM NOISE

{
[default] interface IRANDOM NOISE;
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//RESOLVER

[
object,
uuid (8899C7D8-F946-46AF-9698-3B3FDEOC026F),
dual,
helpstring ("IRESOLVER Interface"),
pointer default (unique)

1

interface IRESOLVER : ITSF

{
enum {RESOLVER BASE=(TSF BASE+256) };

[propget, id(RESOTLVER BASE+]) helpstring("Shaft angle™) ]

HRESULT angle ([out, retval, custom(GUID DEFAULTVALUE, "O") PlaneAngle f[pval);
[propputref, id(RESOLVER BASE+1l), helpstring("Shaft angle")]
HRESULT angle([in, custom(GUID DEFAULTVALUE, "0")]
[propget, 1d(RESOLVER BASE+2), helpstring("Reference amplZ
HRESULT ampl ([out, retval, custom(GUID DEFAULTVALUE, pVal) ;
[propputref, 1d(RESOLVER BASE+2), helpstring("Referengs
HRESULT ampl ([in, custom (GUID DEFAULTVALUE, "26 ¥"
[propget, id(RESOLVER BASE+3), helpstring("Referepn S
HRESULT freqg([out, retval, custom(GUID DEFAULTVALUE & Frequenfy
*pval) j
[propputref, i1d(RESOLVER BASE+3), helpstring i ]
HRESULT freq([in, custom(GUID_ DEFAULTYV, gquency newVal) ;
[propget, 1d(RESOLVER BASE+4),
HRESULT zero_ index([out, retval, "0 rad")] PlankAngle
*pVal) ;i
[propputref, id(RESOLVER_ BA
HRESULT zero_ index([in, cu PlaneAngle ngwVal) ;
[propget, i1d(RESOLVER BASE+5),
HRESULT angle_rate ([out, (GON(D_DEFAULTVALUE, "0 Hz")] Frefuency
*pval) /]
[propputref, id(RE YShaft angle rate")]
HRESULT anglé& ULTVALUE, "0 Hz")] Frequency nepVal);
[propget, id( y A 'Transformer Ratio")]
HRESULT trans N om (GUID DEFAULTVALUE, "1")] Ratio fpval);
[propputref, i ER_BA helpstring ("Transformer Ratio")
HRES tr - D i om (GUID DEFAULTVALUE, "1")] Ratio newVal);
}i
[
3FDE0C0260),
]
codlass
{
erfade IRESOLVER;
}i
//RS_232
[

uuj\:pl,,

uuid (444194DE-209D-487C-B37C-5D6FD1F14E53),
dual,

helpstring ("IRS_232 Interface"),

pointer default (unique)

]

interface IRS 232 : ITSF

{
enum {RS 232 BASE=(TSF BASE+256) };

[propget, 1id(RS 232 BASE+l), helpstring("Data Word")]
HRESULT data word([out, retval] BSTR *pVal);
[propput, id(RS_232 BASE+l), helpstring("Data Word")]
HRESULT data word([in] BSTR newVal);
[propget, i1d(RS 232 BASE+2), helpstring("Baud Rate")]
HRESULT baud rate([out, retval, custom(GUID DEFAULTVALUE, "9600")] int *pVal);
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[propput, id(RS_232 BASE+2), helpstring("Baud Rate")]

HRESULT baud rate([in, custom(GUID_ DEFAULTVALUE, "9600")] int newVal);
[propget, 1d(RS 232 BASE+3), helpstring("Data Bits")]

HRESULT data bits([out, retval, custom(GUID DEFAULTVALUE, "8")] int *pVal);
[propput, id(RS_232 BASE+3), helpstring("Data Bits")]

HRESULT data bits([in, custom(GUID DEFAULTVALUE, "8")] int newVal);
[propget, id(RS_232 BASE+4), helpstring("Parity")]

HRESULT parity([out, retval, custom(GUID DEFAULTVALUE, "None")] BSTR *pVal);
[propput, id(RS_232 BASE+4), helpstring("Parity")]

HRESULT parity([in, custom (GUID DEFAULTVALUE, "None")] BSTR newVal) ;
[propget, id(RS_232 BASE+5), helpstring("Stop Bits")]

HRESULT stop bits([out, retval, custom(GUID DEFAULTVALUE, "1")] BSTR *pVal);
[propput, i1d(RS_232 BASE+5), helpstring("Stop Bits")]

HRESULT stop bits([in, custom(GUID DEFAULTVALUE, "1")] BSTR newVal);
[propget, id(RS 232 BASE+6), helpstring("Flow Control")]

HRESULT F]ﬂ;ﬁFﬂ;frﬂT([DHf retval custom (GUTD DEFAUTLTVATUE "None™) 1 BSTR

*pval) /|

//SQUAR
[

in{

[propput, id(RS_232 BASE+6), helpstring("Flow Control")]
HRESULT flow control([in, custom(GUID DEFAULTVALUE, "Noge")'] R (n®wVal|l

uuid(444194DE-209D-487C-B37C-5D6FD1F14E50),
helpstring ("RS 232 class"),
noncreatable

lass RS_232

[default] interface IRS 232;
E WAVE
R22

object,
uuid (A978E1A2-3B51-4122-A0AB-£FDAFSALA
dual,

helpstring ("ISQUAR ac

pointer default (
erface ISQUARE
enum {S

k helpstring ("Square wave amplitude") ]
HRESUL YvalMVPhysical *pval);
Y N ASE+1), helpstring("Square wave amplitude")]
(N Physical newVal) ;
RE WAVE BASE+2), helpstring("Square wave period")]
ou, retval] Time *pVal);
QUARE_WAVE BASE+2), helpstring("Square wave period")]

dc_offset ([out, retval, custom(GUID DEFAULTVALUE, "0 V")] Physifal

[prepputref,” id (SQUARE WAVE BASE+3), helpstring("DC offset")]

HRESULT dc_offset([in, custom(GUID DEFAULTVALUE, "O V")] Physical newVa|

]

uuid (A978E1A2-3B51-4122-A0AB-2FD4F8A1AF20),
helpstring ("SQUARE WAVE class"),
noncreatable

coclass SQUARE_WAVE

{

}i

//SSR_TI
[

[default] interface ISQUARE WAVE;

NTERROGATION

object,
uuid (F947BEDD-0BC7-4419-9846-E90374E36AC9),
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dual,
helpstring ("ISSR_INTERROGATION Interface"),
pointer default (unique)
1
interface ISSR_INTERROGATION : ITSF
{
enum {SSR_INTERROGATION_ BASE=(TSF_BASE+256) };

[propget, 1d(SSR_INTERROGATION BASE+1), helpstring("P1 Amplitude")]
HRESULT ampl ([out, retval] Physical *pVval);

[propputref, id(SSR_INTERROGATION BASE+1l), helpstring("P1l Amplitude")]
HRESULT ampl ([in] Physical newVal);

[propget, 1d(SSR_INTERROGATION BASE+2), helpstring("Interrogation mode")]

HRESULT mode ( [out, retval, custom(GUID DEFAULTVALUE, "1")] BSTR *pvVal);
[propput, 1id(SSR_INTERROGATION BASE+2), helpstring("Interrogation mode")]
HRESULT mode ([in cu fom(GUTDinFFAULTVAPUF "1™ ] BSTR newVal):

[propget, 1d(SSR_INTERROGATION BASE+3), helpstring("P3 Start Tj
HRESULT p3_start([out, retval, custom(GUID_ DEFAULTVALUE, A
[propputref, id(SSR_INTERROGATION BASE+3), helpstring("P3 S¢ar
HRESULT p3 start([in, custom(GUID DEFAULTVALUE, "3us"Y] i
[propget, id(SSR_INTERROGATION BASE+4), helpstring("P3 1
HRESULT p3_level ([out, retval, custom(GUID DEFAULZ
[propputref, id(SSR INTERROGATION BASE+4), helpstring

ife ¥pval) ;

Val) ;

[propget, 1d(SSR_INTERROGATION BASE+5), helpstri
HRESULT sls_dev([out, retval, custom(GUID_DE
[propputref, 1d(SSR INTERROGATION BASE+5), h
HRESULT sls dev([in, custom(GUID DEFAU} Tyme newVal);
[propget, id(SSRilNTERROGATIONiBASE+6), he i
HRESULT sls_level ([out, retval,
[propputref, id(SSR_INTERROGAIIX
HRESULT sls level([in,

)] Time *pval);

"1"™)] Ratio *pval);
Level") ]
Ratio newVal);

noncreatable
codlass SSR_INTER

[default] intgq

//SSR_HESPONSE
[

effum./{ SSR_RESPONSE BASE=(TSF BASE+256) };

LIJLUIJ\JCL, Lk,{ \oor\ir\moruwoniDnonTl/ I2 IACLPD L,Lillg { \,aLLiCL MAHPLLLUUC ] ]
HRESULT ampl ([out, retval, custom(GUID DEFAULTVALUE, "1")] Physical *pVal);
[propputref, id(SSR RESPONSE BASE+1l), helpstring("Carrier Amplitude")]
HRESULT ampl ([in, custom(GUID DEFAULTVALUE, "1")] Physical newVal);
[propget, 1d(SSR RESPONSE BASE+2), helpstring("P3 pulse start time")]
HRESULT p3_start([out, retval, custom(GUID DEFAULTVALUE, "3us")] Time *pVal);
[propputref, id(SSR RESPONSE BASE+2), helpstring("P3 pulse start time")]
HRESULT p3_start([in, custom(GUID DEFAULTVALUE, "3us")] Time newVal);
[propget, 1d(SSR _RESPONSE BASE+3), helpstring("SSR Response Pulse Train")]
HRESULT pulses([out, retval, custom(GUID DEFAULTVALUE, "[]")] PulseDefns
*pval) ;
[propputref, id(SSR _RESPONSE BASE+3), helpstring("SSR Response Pulse Train")]
HRESULT pulses([in, custom(GUID DEFAULTVALUE, "[]")] PulseDefns newVal);

uuid (C2A1609E-55BB-4098-AD3B-08AB6C21F920),
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helpstring ("SSR_RESPONSE class"),
noncreatable
]
coclass SSR_RESPONSE
{
[default] interface ISSR_RESPONSE;
bi

//STEP_SIGNAL

[
object,
uuid (DA473EFE-2F0F-4A4F-96FE-A39BA96DB523),
dual,
helpstring ("ISTEP_SIGNAL Interface"),
pointer default (unigue)

intlerface ISTEP_SIGNAL : ITSF

enum {STEP SIGNAL BASE=(TSF BASE+256)};

[propget, id(STEP_SIGNAL BASE+1l), helpstring("Step si
HRESULT ampl ([out, retval] Voltage *pVval);
[propputref, i1d(STEP_SIGNAL BASE+l), helpstring("

HRESULT ampl ([in] Voltage newVal) ;
[propget, 1d(STEP_SIGNAL BASE+2), helpstring(

[propget, 1d(STEP_SIGNAL BASE+3), helpf§
HRESULT start time ([out, Aexval] /MW
[propputref, id(STEP_SIGNAL R P
HRESULT start time ([in]

helpstring ("STEP
noncreatable

codlass STEP_SIGNA

[defaul%{::if
}i

//SUP_JAR SIGNAL
[

inferfaee\ISUR _CAR SIGNAL : ITSF

efufi {SUP CAR SIGNAL BASE=(TSF BASE+256)};

‘pval) ;

[propget, id(SUP_CAR SIGNAL BASE+1l), helpstring("Carrier amplitude")]
HRESULT car_ampl ([out, retval] Voltage *pval);

[propputref, i1d(SUP_CAR SIGNAL BASE+1l), helpstring("Carrier amplitude")]

HRESULT car ampl ([in] Voltage newVal);
[propget, id(SUP_CAR SIGNAL BASE+2), helpstring("Carrier frequency")]
HRESULT car_ freq([out, retval] Frequency *pVal);

[propputref, i1d(SUP_CAR SIGNAL BASE+2), helpstring("Carrier frequency")]

HRESULT car freq([in] Frequency newVal);

[propget, 1d(SUP_CAR SIGNAL BASE+3), helpstring("Modulation frequency")]

HRESULT mod_freq([out, retval] Frequency *pVal);

[propputref, 1d(SUP_CAR SIGNAL BASE+3), helpstring("Modulation frequency")]

HRESULT mod_ freq([in] Frequency newVal);

[propget, 1d(SUP_CAR SIGNAL BASE+4), helpstring("Depth of modulation")]

HRESULT mod_depth ([out, retval] Ratio *pval);

[propputref, 1d(SUP_CAR SIGNAL BASE+4), helpstring("Depth of modulation")]
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HRESULT mod depth([in] Ratio newVal);

uuid (DCCE2F12-CFC2-11D6-860C-00010214C4D0),
helpstring ("SUP_CAR SIGNAL class"),
noncreatable

]

coclass SUP_CAR_SIGNAL

{
[default] interface ISUP_CAR SIGNAL;

bi

//SYNCHRO

[
object
uuid(30034740-EA13-4F52-A4EF-47CACDAS6GFEE) ,
dual,
helpstring ("ISYNCHRO Interface"),
pointer default (unique)

ingerface ISYNCHRO : ITSF
enum {SYNCHRO BASE=(TSF_BASE+256) };

[propget, 1id(SYNCHRO BASE+1), helpstring("Shaft ahg

HRESULT angle([out, retval, custom(GUID_/DEFAUXT PlaneAngle fpVval);

HRESULT angle([in, PlangXngle newVal);
[propget, 1d(SYNCHRO BASE+2), helpstrifg

HRESULT ampl ([out, retva < '26 V") ] Voltage *pval);
[propputref, 1id(SYNCHRO BAS amplitude") ]

HRESULT ampl ([in, custom( )] Voltage newVal);
[propget, 1d(SYNCHRO BASE+3), frequency") ]

HRESULT freqg([out, retval MULTVALUE, "400 Hz")] Frequenfpy

*pval) /]
eference frequency")]
, "400 Hz")] Frequency newVal);
ero index")]
om (GUID DEFAULTVALUE, "O0")] PlaneAhgle
*pval) ;
helbstring ("Zero index")]
GUID_DEFAULTVALUE, "0")] PlaneAngle newVpl);
lpstring ("Shaft angle rate")]
£tval, custom(GUID DEFAULTVALUE, "O")] Frequehcy
*pval) j

S¥+5), helpstring("Shaft angle rate")]
[in, custom(GUID DEFAULTVALUE, "0")] Frequency newVal);
¥SE+6), helpstring("Transformer Ratio")]
([out, retval, custom(GUID DEFAULTVALUE, "1")] Ratio fpval);
CHRO_BASE+6), helpstring("Transformer Ratio")]

ratio([in, custom(GUID DEFAULTVALUE, "1")] Ratio newVal);

uid(30034720-EA13-4F52-A4EF-47C4CDA96FEQ) ,
RWelPstring ("SYNCHRO class"),

TTOlICrea cao e

1
coclass SYNCHRO
{
[default] interface ISYNCHRO;
}i

//TACAN
[
object,
uuid (A9829AB1-9EBA-4440-9AD7-D5C8B8ES95C42),
dual,
helpstring ("ITACAN Interface"),
pointer default (unique)
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interface ITACAN : ITSF

{
enum {TACAN BASE=(TSF BASE+256)};

[propget, id(TACAN BASE+l), helpstring("Transponder Frequency")]

HRESULT freqg([out, retval, custom(GUID DEFAULTVALUE, "962 MHz")] Frequency
*pval) ;
[propputref, 1d(TACAN BASE+1l), helpstring("Transponder Frequency")]
HRESULT freq([in, custom(GUID DEFAULTVALUE, "962 MHz")] Frequency newVal);
[propget, id(TACAN BASE+2), helpstring("Modulation Index")]
HRESULT mod_index([out, retval, custom(GUID DEFAULTVALUE, "0.3")] Ratio *pVval);
[propputref, id(TACAN BASE+2), helpstring("Modulation Index")]
HRESULT mod_index([in, custom(GUID DEFAULTVALUE, "0.3")] Ratio newVal);
[propget, 1d(TACAN BASE+3), helpstring("Magnetic Bearing")]
HRESULT bearing([out, retval, custom(GUID DEFAULTVALUE, "0")] PlaneAngle
*pval) ;

[propputref, id(TACAN BASE+3), helpstring("Magnetic Bearing")]
HRESULT bearing([in, custom(GUID DEFAULTVALUE, "O0")] Pla

[propget, 1d(TACAN BASE+4), helpstring("er Amplitude")]
HRESULT car_ampl ([out, retval] Voltage *pval);

[propputref, id(TACAN BASE+4), helpstring("er Amplitude"
HRESULT car_ampl ([in] Voltage newVal);

uuid (A9829AB1-9EBA-4440-9AD7-D5C8B8E95C40),
helpstring ("TACAN class"),
noncreatable

codlass TACAN

[default] interface ITACAN;

//TRIANGULAR WAVE SIGNAL

[
object,

£, SIGNAL BASE+1), helpstring("Triangular wave sipnal
amplity
etval] Physical *pval);
LAR_WAVE SIGNAL BASE+1), helpstring("Triangular wave fgignal
amplity
fin] Physical newVal);

[propdets 1dNTRIANGULAR WAVE SIGNAL BASE+2), helpstring("Trianglar wave sighal

period') ]
HRESULT “period([out, retval] Time *pVal);
{prépputref, 1d(TRIANGULAR WAVE SIGNAL BASE+2), helpstring("Trianglar wave fpignal
period"™
HRESULT period([in] Time newvVal);
[propget, id(TRIANGULAR WAVE SIGNAL BASE+3), helpstring("DC offset")]
HRESULT dc_offset ([out, retval, custom(GUID DEFAULTVALUE, "O")] Physical
*pval) ;

[propputref, id(TRIANGULAR WAVE SIGNAL BASE+3), helpstring("DC offset")]
HRESULT dc_offset ([in, custom(GUID DEFAULTVALUE, "0")] Physical newVal);

uuid (7C5304C2-A118-46D6-83F2-8AD2176B6160),
helpstring ("TRIANGULAR WAVE SIGNAL class"),
noncreatable

]

coclass TRIANGULAR WAVE SIGNAL

{
[default] interface ITRIANGULAR WAVE SIGNAL;
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[
object,
uuid (F3F9EB3B-3BF2-4460-8BB9-192D7C71FC65),
dual,

helpstring ("IVOR Interface"),
pointer default (unique)

]

interface IVOR : ITSF

{
enum {VOR BASE=(TSF BASE+256)};

IEC 62529:2007(E)
IEEE 1641-2004(E)

[propget, 1d(VOR BASE+1), helpstring("Carrier amplitude")]

*pval) /]
[propputref, id(VOR BASE+1l), helpstring("Carrier amplitudg

HRESULT car ampl ([in, custom(GUID DEFAULTVALUE, "2 mY{")
[propget, id(VOR BASE+2), helpstring("Carrier frequen

HRESULT car freg([out, retval, custom(GUID DEFAUY
Frequerjcy *pVval); h h
[propputref, id(VOR BASE+2), helpstring("Carrie

newVal)l;
*pval) ;

[propputref, id(VOR BASE+3),
HRESULT phase ([in, customh

uuid (F3F9EB3B-3BF2-4460-8BB9—
helpstring ("VOR class"),

noncreatable
]
codlass VOR
{
[default]Ainte
}i <::i>

HRESULT car_ ampl ([out, retval, custom(GUID DEFAULTVALUE,

Veltape

Frequenpy

deg")] PlaneAnple

PlaneAngle newVal) ;

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

IEC 62529:2007(E) - 265 -
IEEE 1641-2004(E)

Annex G

(normative)

Carrier language requirements

G.1 Carrier language requirements

This annex describes the minimum requirements for a suitable carrier language for the STD methodology.
The req 1ilCIIlClllb dddl S5 ddld dCﬁlliliUll, dd,Ld. pIUbebillg, d.lld LUIIUUI SUUCLUICTS.

G.1.1 General requirements

The cartier language will run on a host system (in a compiled form if necessa ~ ed by an
operating system (according to the requirements of the carrier langyage ' tements
written in the carrier language will control the test instrumentation, pd to the
host system, directly or indirectly.

N

i ‘i: part of or

connect

G.1.2 Human interface and communicatio

e host system in order that a test
provide support so that the pperator
gnt (e.g., serial numbers, identifidrs). The

The cartier language shall be able to comm
requirement may pass instructions for manua
shall be
human i

G.210

The carf

G.3D
The cartfi h, label,
and ider hblished

The datj types defined in this clause shall support the data types defined in the IDL. Table G.1 sHows the
relationstiip between the data types required, their 1DL names, and the cairier language data type that
supports them.

Table G.1—Data types used in STD

Name used in STD IDL name XML (in f:frli):;tlgigage)
Array of ..... SAFEARRAY(.....) List ... Array data type
Character String BSTR Xs:string 16-bit character data type
Enumeration enum xs:string (restricted) Enumeration
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Table G.1—Data types used in STD (continued)

Name used in STD IDL name XML . Supported by

(in carrier language)
Measurement Flags VARIANT BOOL xs:boolean Boolean data type
Numeric
integer long xs:long Long integer (32 bit) data
(Numeric_integer) type
real double xs:double Double-precision real data
(Numeric_real) type
Any type VARIANT #any Implementation depefdent
Array of Any Type VARIANT List /\%n{ﬂemng &p@ hdent
NOTE—The numeric value of any physical type shall be supported by the reyzda\ta\txpéﬁmle).

G.3.11

To estal

G.3.2 Integer data type

To estal
characte

The cod
+2 147 ;

G.3.31

G.3.31

To estaljli
string of ¢

9), follo

For sing
shall be

Enumeration data type

lish, label, and identify sets of enumerated data.

lish, label, and identify decimal integer numbe al integer number is written as a

183 647.

Real dat@ :

Fixed-point hum

le-precision Tealnumbers, the minimum precision of the coded representation of fixed-p
atl¢ast 15 significant digits over a magnitude range of at least +1038 to —10%8

5tring of
9).

647 to

iften as a

through

int data

For double-precision real numbers, the precision of the coded representation of fixed-point data shall be at

least 15

G.3.3.2

significant digits over a magnitude range of at least +103°7 to —1037.

Decimal floating-point number

To establish, label, and identify decimal floating-point numbers. A decimal floating-point number is written
in the form '+ n.mE £ p', where »n, m, and p are numerical strings consisting of one or more digits (0

through

9).

For single-precision real numbers, the minimum precision of the coded representation of floating-point data

shall be

at least 15 significant digits over a magnitude range of at least +103% to —103%,
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For double-precision real numbers, the precision of the coded representation of floating-point data shall be
at least 15 significant digits over a magnitude range of at least +10%07 t0 —103%7.

G.3.4 Character data type
To establish, label, and identify one ASCII 8-bit character or a string of ASCII 8-bit characters.

To establish, label, and identify one ASCII 16-bit character or a string of ASCII 16-bit characters.

G.3.5 Boolean data type

To estaljlish, label, and identify the data values TRUE or FALSE.

G.3.6 File data type
To estaljlish, label, and identify a collection of data items. Each data ite

The disthnce between two subsequent data items is one space. A in another file.

G.3.7 Array data type

To estal imes gnsional ordered collection of data
element f ces that
are bou es.
G.3.81

To estallish, labe fructure.
Individyal fields i

G.3.9)

To estal
lished v

n estab-

Any cre
inner nej

d at any

G.4 Data-processing requirements

To provide data-processing statements having the capability to assign a value to a variable, to perform calcu-
lations on values, and to make comparisons of values. The data-processing requirements are further defined
in G.4.1 through G.4.10.

G.4.1 Data manipulation

To do one of the following:

— To assign a value to a variable, or
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— To evaluate an expression on the right side of an assignment statement and then assign the value of

an expression to the variable on the left side.

One or more evaluations and assignments may be made.

G.4.2 Arithmetic operators

To perform arithmetic operations on arguments in an expression.

The following arithmetic operators shall be provided:

a)
b)
c)
d)
e)
f)
g)
h)
)

To perf

of Bool¢an data type.

The foll

Addition

Subtraction

Multiplication
Floating-point division
Fxponentiation

Modulo (result remainder)

[nteger division

[Unary addition
i [Jnary subtraction
G.4.3 Relational operators

rm relational operations on arguments i e The result of a relational operation|

bwing relational o

a) Equalto
b) Notequal @
c) [Greater than
d) Lessthan
e) [G
f) Less
G.4.4 Logica
To perf¢rm{logical operations on one or more arguments of either a bit or Boolean data type in an

sion. TheTesult of a logical operation on a Boolean data type shall be a Boolean data type.

The following logical operators shall be provided:

a) Logical NOT

b) Logical exclusive OR
c¢) Logical AND

d) Logical OR

e) Bitwise exclusive OR
f)  Bitwise AND

g) Bitwise OR
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h)  Ones complement (bitwise NOT).

G.4.5 Other operators

The following additional operators shall be provided:
a)  Concatenation of (two or more) character strings

b) Concatenation of (two or more) bit strings

G.4.6 Mathematical functions

To provjde mathematical Tunctions that operate on integer and real data types.

Functions shall be provided to perform the following:
a) [Compute the integer part of a real data type number
b) Round an argument to the nearest integer
¢) [[runcate an argument to an integer

d) [Compute an absolute value

e) [Compute a sine

f)  [Compute a cosine

g) [ompute a tangent

h) [ompute an arctangent (in degrees and radian:

i)  [Compute an arcsine (in degrees and
7)) [ompute an arccosine (in degrees and ra

i d
k) [Compute a natural log

l) [Compute a common loga

m) [Compute an antilag
n) [ompute a S

0) [Compute a squd

Subttact two bindry numbers

v)  Multiply two binary numbers

w) Divide two binary numbers
x)  Generate cyclic redundancy check (CRC) characters
y)  Check CRC characters

z)  Compute Fourier transforms

G.4.7 File-handling functions
To provide functions that operate with files on the host system.

Functions shall be provided to perform the following:

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

—270- IEC 62529:2007(E)
IEEE 1641-2004(E)

a) Create a file

b) Delete a file

¢) Read from a file

d) Write to a file

e) Test to determine whether a file exists (returns a result of true or false)
f)  Test for the end of a file (returns a result of true or false)

g) Obtain the size of a file, i.e., the number of records within a file (returns an integer value)

G.4.8 Type conversion functions

To provjde functions that convert one data type to another

Functiofs shall be provided to perform the following:

a) [onvert an integer data type into a character string
b) [onvert a real data type into a character string

¢) [Convert a character string (containing numeric characters)4
d) [onvert a character string (containing numeric characté
e) [Convert a character into a bit string
f)  [onvert a bit string into a character
g) [onvert a character to the integer

h) [Convert the integer value of an ASCII sharaste

G.4.9 $tring related fu
To provjde functions that pp

Functioms shall be ¢

a) Petermine the le turns an

nteger valug

b) Peterming the locatiq g within another string, i.e., determines the position of [the first
becu 1 another string (returns an integer value)

d) [op bstiing frenya string, i.e., copy a substring determined by its start position and length from

e) PDelete-a substring from a string, i.e., delete a substring determined by its start position and length
from another string

f) Insert a substring into another string, i.e., insert a substring into another string at a defined start
position

g) Rotate a bit string, i.e., rotate the contents of a bit string to the left or right

h)  Shift a bit string, i.e., shift the contents of a bit string to the left or right

i) Test for an alphanumeric character, i.e., determine whether a character within a character string is
alphanumeric

j)  Test for an alpha character, i.e., determine whether a character within a character string is alpha
(returns a result of true or false)

k)  Test for a control character, i.e., determine whether a character within a character string is numeric
(returns a result of true or false)
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1)  Check for even parity, i.e., determine whether the parity of a bit string is even (returns a result of
true or false)

m) Check for odd parity, i.e., determine whether the parity of a bit string is odd (returns a result of true
or false)

G.4.10

Other functions

To provide the following additional functions:

a)  Date (returns the current date from the host system)

b)  Time (returns the current time from the host system)

G.5 Cpntrol structures

The cart

G.5.1If

To bran

It shall

G.5.21

To prov
control

G.5.3 ¢
To bran

sion. Ed
progran]

G.541

To allov
ment, af

ier language shall provide the control structures defined in G.5.14h

th between two segments of clearly delimited code (lepefide gon the comdition of an expi

e possible to nest the IF control struc

Flse

ide optional branchi
tructure.

d to-identify a control variable that will be assigned a value prior to each iteration of the seg

ession.

th an IF

expres-
Fects the

the seg-
fment.

There shall be two forms of the FOR control structure as follows:

a)  List-Form, for which the control variable is a list of values.

b) Sequence-Form, for which the control variable is a range of values.

G.5.5 While

To identify the logical condition under which a segment of procedural code is to be interactively performed
while a specified condition is valid within the boundaries of the segment of code.

There shall be two forms of the WHILE control structure as follows:
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a)  When the condition is evaluated at the start of a segment of code and there are zero or more itera-

tions.

b)  When the condition is evaluated at the end of the segment of code and there is at least one iteration.

X

@%
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Annex H

(normative)

Test

procedure language (TPL)

H.1 TPL layer

The TPL layer provides a mechanism for users who want to specify test requirements in a textual format.

H.2 Elements of the TPL

The TP]]

a)
b)

H.3 St

A test g
a)
b)
¢)
d)
e)
f)

H4C

structur

To facil
recoding

L comprises two elements:

A carrier language that is a programming language in whi
kequenced, observed, and generally supported.

ructure of test requirement

[nput—outp{i}te
TPL signal state

any programming language. It provides data definition, processing, and
s inwhic ignal statements of the TPL may be written, embedded and compiled, or tra

tate (portability 6f test requirements between different carrier languages without extensive

written,

| control
nslated.

manual
5 identi-

sadest requirement shall not include any carrier language constructs beyond the construct

fied in t

H.5 Si

T CalTicr fanguage requiTements detaited i ANnex G-

gnal statements

The signal statements can be used to specify the signal test operations to be conducted on a UUT.

H.5.1 Definition of signal statements

Signal statement definitions have the following components:

a) Description, i.e., a formal textual description of the signal statement
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Language neutral representation, i.e., shows the syntax and semantics of test statements, including
test statement name and formal parameter list

Mapping information, i.e., specifies the functionality of the test statement. A simple pseudo code
notation has been adopted as the language for describing the functionality of the test statement and
how it relates to the BSCs and TSF signals.

The mapping component will be used by test requirement authors to describe the processing carried out by
the signal statement. For system implementers, it specifies the mapping of STD test statements onto the
methods and attributes of BSCs and TSF signals.

H.5.2

Structure of signal statements

Test projgram language statements are focused on single actions. Single action test/stdte ibe a crit-
ical testing action that cannot be further subdivided with respect to the UUT used to

describd sources, sensors, events, test actions, and test comparisons.

Each tedt statement follows a similar format, although each has its gwn specific s i s differ-

ences dpie to the particular requirements of the test statement. 4
statement is as follows:

of each

a)  Each TPL statement starts with a keyword defining ¢ p, con-
hect, or enable.
b) ibe the s@l hat is to be applied, meagured, or
yoomprises/ the <TSFClass>, followegl by one
group comprises a <I'SFClass attribute>, an
jbute> shall be valid for the <TSFClass>.
¢’(which may be in the form of a vafiable or
¢e, and range information. The optiona] <Qual-
is observed. If no <Qualifier> is specified, then true ropt mean
c) gting information can be added. Keywords sync pnd gate
d)
H.5.3
The syn
— Bold indicates a TPL keyword or symbol (see note after this list).
— < 3(angle brackets) denote a user-supplied name or literal, e.g., <name>.

}+ (braces) indicate a group.

[ ] (brackets) indicate an optional field or element.

| (vertical bar) indicates that the elements on each side of the bar are alternatives.
* (asterisk) indicates that the previous element is repeated 0 or more times.

+ (plus symbol) indicates that the previous element is repeated 1 or more times.
, (comma) is used as a parameter separator.

; (semicolon) is used as a statement terminator.

NOTE—Where a TPL symbol could be confused with a syntax symbol, the TPL symbol is in bold and underscored.
Hence, if a brace is used as a TPL symbol, it is defined as {. The symbol is written in the TPL without the underscore.
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H.6 Mapping of test statements to carrier language

Each test statement definition includes a mapping to the carrier language. As the carrier language may vary
with different implementations, the mapping uses a pseudo-language.

The following program words are used in the language mapping:
— Declare ... as indicates a class declaration.
—  Assign indicates an assignment statement in which an object is assigned to a variable.
— Comment indicates a (nonexecutable) comment statement.

— No language word indicates an assignment statement in which a value is assigned to a variable.

For example, in VisualBasic the words Declare, as, Assign, and Comment would\be replacgd\by "Dim",
"As", "Set" and """, respectively.
The synfax employed in the language mapping is similar to that used in thex itions:
— Bold indicates a keyword.
— > (angle brackets) denote a user-supplied name or strin,
— |} (braces) indicate a group.
— |1 (brackets) indicate an optional field or eleme
— ||(vertical bar) indicates that the elem€
— (asterisk) indicates that the previou
— T (plus symbol) indicates that the pre
Througli that this
object w be.
H.7 Test stat@mt defi
TPL sta g action
that can pect to the UUT. In the following statement definitions, [the key-
words a ity. It is not necessary to use bold in a TPL requirement.
H.7.1 $et
Setup isfused\to describe€ (but not create or invoke) events, sources, and sensors.

H.7.1.1 Setup source statement
The setup statement for a source describes a signal to be applied to a UUT.
H.7.1.1.1 Formal description

Setup <TSFClass> {<TSFClass attribute>[<Qualifier>]<Value>}
{,<TSFClass attribute>[<Qualifier>]<Value>}*

[sync to <EventSyncName>]

[gate {with <EventGateName>} | {from <EventFromName> to <EventToName>}]

[as [<identifier>]] source <SourceSignalName>;
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where

<EventSyncName>, <EventGateName>, <EventFromName>, and <EventToName> are previously defined
event names.

[as [<identifier>]] source associates an arbitrary user-supplied object name <SourceSignalName> with the
signal definition and a user-defined identifier used by the Require method.

NOTE—An appropriate {<TSFClass attribute>[<Qualifier>]<Value>} group shall be supplied for every attribute that
does not have a valid default value.

H.7.1.1.2 Language mapping

Declake <SourceSignalName> as <TSFClass>
Assigp <SourceSignalName> = STD.Require ("<TSFClass>"[,
{<SourceSignalName>.<attribute>="<Qualifier> <Value>)
[Assi@gn <SourceSignalName>.Sync = <EventSyncName>]
[{Assfgn <SourceSignalName>.Gate = <EventGateNa
| {Assfign <SourceSignalName>.Gate = {STD.Requirg
Assign <SourceSignalName>.Gate.Enable = <EVE
Assign <SourceSignalName>.Gate.Disab

H.7.1.2|Setup sensor statement
The setyp statement for a sensor describes 2
H.7.1.2}1 Formal description

Setup
{,<TS]
[sync
[gate : C 3 from XEventFromName> to <EventToName
[as

[<mQualifier>] [mValusg

—
—
[—

where
<Event§ be ¢>, <EventFromName>, and <EventToName> are previously] defined

[as [<id with the

NOTES

1—The <TSFCIass mcasurc_atiribute> to be measured may be aily valid controllablc ISFCIass attribute 10r the speci-
fied <TSFClass>.

2—The <TSFClass measure_attribute> is the attribute to be measured (i.e., the measured attribute) and has no <Value>
specified. Subsequent <TSFClass Attribute>s (Attribute-Value groups) provide additional signal description
information.

H.7.1.2.2 Language mapping

Declare <SensorSignalName> as Measure

Assign <SensorSignalName> = STD.Require ("Measure" [,<identifier>])
<SensorSignalName>.attribute="<measure attribute>"

Assign <SensorSignalName>.As = STD.Require ("<TSFClass>")
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[<SensorSignalName>.As.<measure-attribute>="<mQualifier>
<mValue>"]

{<SensorSignalName>.As.<attribute>="<Qualifier> <Value>"}+

[Assign <SensorSignalName>.Sync = <EvntSyncName>]

[{Assign <SensorSignalName>.Gate = <EventGateName>}

| {Assign <SensorSignalName>.Gate = {STD.Require ("EventedEvent")
Assign <SensorSignalName>.Gate.Enable = <EventFromName>
Assign <SensorSignalName>.Gate.Disable = <EventToName>} ]

H.7.1.3 Setup sensor statement (for undefined signal)

The setyp statement for a sensor for an undefined signal describes a qualifier to be

H.7.1.311 Formal description

Setup| [Undefined Signal] <Attribute>[<Qualifier>
[sync|to <EventSyncName>]

[gate| {with <EventGateName>} | {from <Event
[as [fidentifier>]] sensor <SensorSigna

where

<Attribyte> is the physical type being observe
<Event§yncName>, <EventGateName>, <BEyvent

[as [<idpntifier>]] sensor associatesfan arbitra

Table Hl1 shows t
trms value, then a valid

hsured.

defined

with the

ired as a

Attribute Valid qualifiers
Voltage inst, av, pk, trms, pk_pk
Current inst, av, pk, trms, pk_pk
Power inst, av, pk, trms
Frequency inst, av, pk,

Resistance Inst
Capacitance Inst
Conductance Inst
Inductance Inst
Reactance Inst
Susceptance Inst
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H.7.1.3.2 Language mapping

Declare <SensorSignalName> as <SensorFunction>

Assign <SensorSignalName> = STD.Require ("<SensorFunction>"

[,<identifier>])

[Assign <SensorSignalName>.Sync = <EvntSyncName>]

[{Assign <SensorSignalName>.Gate <EventGateName>}

| {Assign <SensorSignalName>.Gate = {STD.Require ("EventedEvent")
Assign <SensorSignalName>.Gate.Enable = <EventFromName>
Assign <SensorSignalName>.Gate.Disable = <EventToName>} ]

where

<SensofFunction> is described as <SensorType>(<Attribute>) where <Attribut¢®* 18 an~alid\physical type
and <SensorType> is mapped as

a) |nst Instantaneous(<Type>)
b) pms RMS(<Type>)

c) pk Peak(<Type>)

d) pk pk PeakToPeak(<Type>)

e) pk pos Peak(<Type>)

f)  pk neg PeakNeg (<Type>)

g) hv Average(<Type>)

h) |nst max MaxInstantaneous(<Type;
1) nst min MinlInstantaneous (<T

H.7.1.4/Setup signal-baséd eve

The setyp statement for a nt when

the specfified condi'@a

H.7.1.4

Setup ifier>] <condition> <Value>

[sync

[gate \ N teName>} | {from <EventFromName> to <EventToName}} ]
[as [{i R3EY event <EventName>;

where

[as [<idémtt t t = 1 1 efinition

and a user-defined identifier used by the Require method.
<Attribute> is the physical type being observed by the monitor.
<Qualifier>s are defined in Table H.1.
<condition> is one of {GT|LT}

where

GT indicates that the monitored signal must be greater than the specified value in order to satisfy the
condition and generate the event.

LT indicates that the monitored signal must be less than the specified value in order to satisfy the condition
and generate the event.
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<EventSyncName>, <EventGateName>, <EventFromName>, and <EventToName> are previously defined

event names.

During the period that the signal-based-event is enabled, an event will occur at the instant that the specified
signal condition is satisfied. An event will occur each time the signal condition is satisfied (following the

condition becoming unsatisfied) until the event is disabled.

An associated event interval will occur between the condition becoming satisfied and the condition becom-

ing unsatisfied.

The event <EventName> may, therefore, be used for synchronization and for gating.

H.7.1.4{2 Language mapping

Declake <EventName> as <SensorFunction>

Assign <EventName> = STD.Require ("<SensorFunction>'
<EventName>.condition=<condition>
<EventName>.Nominal=<Value>
[Assi¢gn <EventName>.Sync = <EvntSyncName>]
[{Asslign <EventName>.Gate = <EventGateNamg
| {Assfgn <EventName>.Gate
Assign <EventName>
Assign <EventName>.

where

<Sensof

a)
b)
c)
d)
e)
f)
g)
h)
)

H.7.1.5/Setup event-based event statement

ere <Attribute> is an valid phys

cal type

The setup statement for an event-based event describes an event when the monitored events are present.

H.7.1.5.1 Formal description

Setup from <EventFrom> to <EventTo>
[sync to <EventSyncName>]

[gate {with <EventGateName>} | {from <EventFromName> to <EventToName>} ]

[as [<identifier>]] event <EventName>;

where
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[as [<identifier>]] event associates an arbitrary user-supplied name <EventName> with the event definition
and a user-defined identifier used by the Require method.

<EventFrom> and <EventTo> are previously defined event names.

<EventSyncName>, <EventGateName>, <EventFromName>, and <EventToName> are previously defined
event names.

During the period that the event-based-event is enabled, an event will occur at the instant that the <Event-
From> occurs. Subsequently, an event will occur each time the <EventFrom> occurs following an

<EventTo> until the event is disabled.

An associated event interval will occur between the <EventFrom> event and the <EventTo> event.

The eveht <EventName> may, therefore, be used for synchronization and for gating
H.7.1.5|2 Language mapping

Declakre <EventName> as EventedEvent

Assigh <EventName> = STD.Require ("EventedEvent")
Assigh <EventName>.Enable=<EventFrom>
Assigh <EventName>.Disable=<EventTo>
[Assi@¢gn <EventName>.Sync =
[{Assfgn <EventName>.Gate
| {Assfgn <EventName>.Gate =
Assign <EventName>.
Assign <EventName>.

H.7.1.6

The set
satisfied.

H.7.1.6

[for <TimeValue Duration>]
[<Integer Repetition> times]

Setup

[sync
[gate i S We>} | {from <EventFromName> to <EventToName}}]
[as [{d

where

[as [<id¢ntifier>]] event associates an arbitrary user-supplied name <EventName> with the event dgfinition
and a user-defined identifier used by the Require metiod.

<TimeValue Delay>, <TimeValue Duration>, and <TimeValue Period> are <Value>s in which the
<UnitSymbol> shall be a valid time interval symbol.

<Integer> is an expression that evaluates to a positive integer value.

<EventSyncName>, <EventGateName>, <EventFromName>, and <EventToName> are previously defined
event names.

During the period that the time-based-event is enabled, an event will occur at the instant that the initial after
time value expires. Subsequent events will occur with a period equal to the time defined following the every
keyword until the event is disabled. The optional <Integer Repetition> times field defines the number of
events to be generated. Omitting this field causes events to be generated continuously until the event is
disabled.
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The optional for <TimeValue Duration> field defines the duration of the associated event interval. If this

field is omitted, the event interval period will be undefined and should not be used for gating.

The event <EventName> may be used for synchronization and for gating if the event interval period is

defined.
H.7.1.6.2 Language mapping

Declare <EventName> as TimedEvent

Assign <EventName> = STD.Require ("TimedEvent")
[<EventName>.delay="<TimeValue Delay>"]
[<EventName>.duration ="<TimeValue Duration >"]

<EventName>.period="<TimeValue Period>"
[<EventName>.repetition="<TimeValue Repetition
[Assi¢gn <EventName>.Sync = <EvntSyncName>]
[{Asslign <EventName>.Gate = <EventGateName>}

| {Assfgn <EventName>.Gate {STD.Require ("Evented]
Assign <EventName>.Gate.Enable = <EventFro
Assign <EventName>.Gate.Disable

H.7.1.7|Setup clock statement
The setyp statement for a clock describes a sgrgam of

H.7.1.711 Formal description

Setup|<frequency>|<period>

[sync

[gate romName> to <EventToName

[as [

where

[as [<id ' iates it user-supplied name <ClockName> with the clock d
<freque ’ i he <UnitSymbol> shall be a valid frequency symbol.

<period 3 Whi <UnitSymbol> shall be a valid time interval symbol.

<Event§ AR teName>, <EventFromName>, and <EventToName> are previously
While the clack is enabled, an event will occur with the frequency specified or a frequency derived

period specified until the event is disabled.

Efinition

defined

from the

An associated event interval will occur starting at the event with a duration equal to half the period.

H.7.1.7.2 Language mapping

Declare <ClockName> as Clock

Assign <EventName> = STD.Require ("Clock")
<EventName>.clockRate="<period>"

[Assign <EventName>.Sync = <EvntSyncName>]

[{Assign <EventName>.Gate = <EventGateName>}

| {Assign <EventName>.Gate = {STD.Require ("EventedEvent")
Assign <EventName>.Gate.Enable = <EventFromName>
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Assign <EventName>.Gate.Disable = <EventToName>} ]
H.7.1.8 Setup time interval measurement statement

The setup statement for a time interval measurement describes a requirement to measure the time between
two events.

H.7.1.8.1 Formal description

Setup TimelInterval [<Errlmt>] [<Range>]
[sync to <EventSyncName>]

t £ I T AL [t I . D 4 kil
ga e L LOIIT TV CITCD T O aire T O TTVCIIC TOWNaInCe >

[as [fidentifier>]] timer <TimerName>;
where
[as [<id] interval

<Event§

This stal
field is

entTo>

H.7.1.8

Declal
Assigl
AsSsigi
[Assi
[Assi

H.7.1.9

The sety
number

ount the

H.7.1.9

Setup [<Range>]
of <Event>
[synclte” <EventSyncName>]

[gate {with <EventGateName>} | {from <EventFromName> to <EventToName>} ]
[as [<identifier>]] counter <CounterName>;

where

[as [<identifier>]] counter associates an arbitrary user-supplied name <CounterName> with the event
counter definition and a user-defined identifier used by the Require method.

The < UnitSymbol> in <Errlmt> and <Range> (if used) shall be a null symbol.

<Event> is a previously defined <EventName>.

<EventSyncName>, <EventGateName>, <EventFromName>, and <EventToName> are previously defined
event names.
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This statement facilitates the count of the number of events (in an event stream) while the counter <Counter-

Name> is enabled.
H.7.1.9.2 Language mapping

Declare <CounterName> as Counter

Assign <CounterName> = STD.Require ("Counter")

Assign <CounterName>.In = <Event>.Out

[Assign <CounterName>.Sync = <EvntSyncName>]

[{Assign <CounterName>.Gate = <EventGateName>}

| {Assign <CounterName>.Gate = {STD.Require ("EventedEvent")

Assign <CounterName>.Gate.Enable = <FventFromName>
Assign <CounterName>.Gate.Disable = <EventToName>} ]

H.7.1.1D Setup signal statement
The setyp statement for a signal describes a requirement to provide a us na

H.7.1.10.1 Formal description

where

[as [<identifier>]] associates” an_arpi ! ied dpject name <SignalName> with th

<XMLSignalDescription:
description,
<Event§yncName

H.7.1.1p.2 Langua

Declafe XS ignalFunction
} STD.Require (<XMLSignalDescription>

Assign
[,<identi

[Assi¢n <SdghalName>.Sync = <EvntSyncName>]

[{Assfgn '<8ign ame>.Gate = <EventGateName>}

| {Assfjgnv<SignalName>.Gate = {STD.Require ("EventedEvent")

Setup|<XMLSignalDescription>

[sync|to <EventSyncName>]

[gate| {with <EventGateName>} | o romﬂiﬁe> bo <EventToName
[as [<identifier>]] <SignalNw :

e signal
. signal

defined

Assign <SignalName.Gate.Enable = <EventFromName>
Assign <SignalName.Gate.Disable = <EventToName>} ]

H.7.2 Reset statement
The reset statement resets and releases a previously setup signal requirement.
H.7.2.1 Formal description

Reset { <SignalName>|<EventName>|ConnectionName>
| <ClockName> | <TimerName> | <CounterName>
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{,<SignalName>|<EventName>|ConnectionName>
| <ClockName> |<TimerName> |<CounterName>}* }|all
[timeout <TimeOutValue>];

where

<TimeOutValue> is an integer value (in milliseconds) representing the maximum time the system should
allow for the signal to reset.

NOTES

1—The optional all keyword indicates that all setup signal requirements are to be released.

2—If the| optional timeout field is not used, the implementation-specific standard timeout valug wilkge assumefl.

H.7.2.2|Language mapping

<Name}.Out.Stop [<TimeOutValue>]
Assigp <Name> = Nothing

If the kgyword all is used, the implementation shall enumera hing the
operatiops in H.7.2.1.

H.7.3 Connect statement
Connect
H.7.3.1
The conl
H.7.3.1

HectionClass>] to
i [{,<Pin>}*]}+

Conneq
[timeq
[gate i v pe>} | {from <EventFromName> to <EventToName}} ]

[[as t cdénnection <ConnectionName>];

where

[as [<idenfufict>]] connection associates an arbitrary user-supplied name <ConnectionName> ith the

<ConnectionClassPinName> is a valid connection class pin name, e.g., hi, lo.
<Pin> is the UUT pin identifier or special pin name, e.g., Common, Earth.
<EventGateName>, <EventFromName>, and <EventToName> are previously defined event names.

NOTES
1—The optional <ConnectionName> allows the same signal to be connected to different pins at different times.

2—The optional <ConnectionClass> is required only if there may be ambiguity about the meaning of <Connection-
ClassPinName>s, e.g., between three-phase wye or delta where A, B, and C are both used. The underlying translation
mechanism shall determine the <ConnectionClass> from <Pin> names, if a <ConnectionClass> is not supplied in the
statement.
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3—If the optional Gate field is included, the event or clock is enabled at the instant the event occurs; and the signal will
be removed at the end of the event interval period

4—If a connection is gated, the signal is being hot-switched. If the connection is not gated, the signal path is made prior
to the signal being initiated and is, therefore, cold-switched. The default mode is cold-switching if the connection is not
gated.

H.7.3.1.2 Language mapping

Declare <ConnectionName> as <ConnectionClass>

Assign <ConnectionName> = STD.Require ("<ConnectionClass>")
{<ConnectionName>.<ConnectionClassPinName> = <Pin>}+

Assign <ConnectionName>.In = <SourceSignalName>.Out

[{Assfgn <ConnectionName>.Gate = <EventGateName>}

| {Assfgn <ConnectionName>.Gate = STD.Require ("EventedEvent")

Assign <ConnectionName>.Gate.Enable = <EventFpomName>

Assign <ConnectionName>.Gate.Disable = <EventToNamé&

<Conng¢ctionName>.Out.Run [<TimeOutValue>]

H.7.3.2|Connect sensor signal statement

The conpect statement for a sensor signal connects the signa
to be mg¢asured.

pins on which the ignal is

H.7.3.211 Formal description

Conne(
<Sens
[time
[gat
[[as

>1]

where

[as [<id with the
<Conne
<Conne
<Pin> i
<Event(

<SensorSi sensor

NOTES
1—The optional <ConnectionName> allows the same signal to be connected to different pins at different times.

2—The optional <ConnectionClass> is required only if there may be ambiguity about the meaning of <Connection-
ClassPinName>s, for example, between three-phase wye or delta where A, B, and C are used. The underlying translation
mechanism shall determine the <ConnectionClass> from <Pin> names, if a <ConnectionClass> is not supplied in the
statement.

H.7.3.2.2 Language mapping

Declare <connectionName> as <ConnectionClass>
Assign <ConnectionName> = STD.Require ("<ConnectionClass>")
{<ConnectionName>.<ConnectionClassPinName> = <Pin>}+
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Assign <SensorSignalName>.In = <ConnectionName>.Out
[{Assign <ConnectionName>.Gate = <EventGateName>}
| {Assign <ConnectionName>.Gate = STD.Require ("EventedEvent"

Assign <ConnectionName>.Gate.Enable = <EventFromName>
Assign <ConnectionName>.Gate.Disable = <EventToName>}]

<ConnectionName>.Out.Run [<TimeOutValue>]

H.7.3.3

Connect pin to pin statement

The connect pin to pin statement connects UUT pins together or to named pins.

H.7.3.3

1 Formal description

Conne¢t <Pin> and < Pin >[{,<Pin>}*]

[time¢ut <TimeOutValue>]

[gate
[as [

where
[as [<id]

<Pin> is
<Event

H.7.3.3

Decla]
Assigi

Assigl
[{Ass
| {Ass

{with <EventGateName>} | {from <EventFromName> toQ
identifier>]] connection <ConnectionName>

ventGateName>}

STD.Require ("EventedEvent"
>.Gate.Enable = <EventFromName>

mé>.Gate.Disable = <EventToName>}]

<Conn{ i & e X . [<TimeOutValue>]

H.7.4 Di

The dis
Name>;
A <Con

H.7.4.1

removes the signal at the specified connections. It does not release the
thetefore, the same signal does not have to be described many times with identical setup staj

with the

Signal-
ements.

nectionName~ will be released.

Formal description

Disconnect {<SignalName>|<ConnectionName>|all
[timeout <TimeOutValue>];

NOTE—The optional all keyword indicates that all connected resources are disconnected.

H.7.4.2

Language mapping

<ConnectionName>.Out.Stop [<TimeOutValue>]
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Assign <ConnectionName>.In = Nothing
Assign <ConnectionName> = Nothing

Or

<SignalName>.Out.Stop [<TimeOutValue>]

For Each conn in <SignalName>.Out
Assign conn.In = Nothing

Next

If the keyword all is used, the implementation shall enumerate through all connections as described in
H.7.4.1

H.7.5 Enable statement

The enaple statement causes the specified requirement to be enabled so that.th
generatdd as appropriate.

ay be manjtored or

H.7.5.1|Enable statement (general case)

The gengral case enable statement applies to all enabled req e rgnal-based event

H.7.5.111 Formal description

Enable <EventName>|<ClockName> i ) <CounterName>
, <EventName>|<ClockName>
[timegout <TimeOutValws

[sync
[gate

ounterName>}*

ntFromName> to <EventToName

—
f—
~.

where

<Event) at 8Xcept a signal-based event.
<Clock]
<Timer]
<Countg
<Event§ A teName>, <EventFromName> and <EventToName> are previously| defined

<Time( is an Mteger value (in milliseconds) representing the maximum time the systenmh should

NOTES
1—If the optional Sync or Gate fields are included, the event or clock is enabled at the instant the event occurs.
2—In the case of a Gate field, the signal will be removed at the end of the event interval period.

3—If the optional Timeout field is not used, the implementation-specific standard timeout value will be assumed.

H.7.5.1.2 Language mapping

[Assign <Name>.Sync = <EventSyncName>]

[{Assign <Name>.Gate = <EventGateName>}

| {Assign <Name>.Gate = STD.Require ("EventedEvent")
Assign <Name>.Gate.Enable = <EventFromName>
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Assign <Name>.Gate.Disable = <EventToName>}]
<Name>.Out.Run [<TimeOutValue>]
where
<Name> is one of <EventName>|<ClockName>|<TimerName>|<CounterName>.
H.7.5.2 Enable signal-based event statement

The enable statement for the signal-based event connects the signal monitor to the specified pins and enables
the event generator.

H.7.5.211 Formal description

Enable <EventName> on
{<ConnectionClassPinName> <Pin>[{,<Pin>
[time¢ut <TimeOutValue>]
[sync|to <EventSyncName>]
[gate| {with <EventGateName>} | {from <EventFrork

where

<EventlName> is a previously defined signa
<ConneftionClassPinName> is a valid cont
<Pin> iy the UUT pin identifier or special pin i
<Event§yncName>, <EventGateName>, <
event names.
<TimeQutValue> is an integer va nilN h should

defined

NOTE—{If the optionghTime 1 od\the implementation-specific standard timeout value will be apsumed.

H.7.5.2

[Assi FventSyncName> ]

[{Ass] = <EventGateName>]}

| {Assf = STD.Require ("EventedEvent")

e.Enable = <EventFromName>

me>.Gate.Disable = <EventToName>} ]

Assi STDy Require ("<ConnectionClass>")

Assigns<EventName>.In = cnx.Out

{Crix.<ConnectionClassPinName> = "<Pin>"}+

Assign cnx=Nothing
<EventName>.Out.Run [<TimeOutValue>]

H.7.6 Disable statement
H.7.6.1 Formal description

Disable {<EventName>|<ClockName>|<TimerName>|<CounterName>} |all
[timeout <TimeOutValue>];

where
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<EventName> is any previously enabled event.
<ClockName> is any previously enabled clock.
<TimerName> is any previously enabled timer.
<CounterName> is any previously enabled counter.

NOTE—The optional all keyword indicates that all enabled resources are disabled.
H.7.6.2 Language mapping
<Name>.Out.Stop [<TimeOutValue>]

where

<Name7 is one of <EventName>|<ClockName>|<TimerName>|<CounterName>

If the kdyword all is used, the implementation shall enumerate through all eve
in H.7.6}1.

perations

H.7.7 Read statement

Read refurns into <Variable> the measured <TSFClassAttr
Name>.

onnected <SensdrSignal-

H.7.7.1|Formal description

Read [ (<samples>)]<SensorSigna
into {Variable>

[time¢ut <TimeOutVa
[sync|to <EventSymcgNa
[gate| {with <Even

—
[—
~.

where

<Variab leasured

<EventS defined

<TimeQ W should
allowsfor thesignal to be read.

NOTES

1—If the optional Sync or Gate fields are included, the event or clock 1s enabled at the instant the event occurs.
2—1In the case of a Gate field, the signal will be removed at the end of the event interval period.

3—If the measured attribute has multiple properties or multiple sets of properties, the <Variable> into which the values
are to be saved shall be a previously declared valid carrier language array variable.

4—If the optional Timeout field is not used, the implementation-specific standard timeout value will be assumed.

H.7.7.2 Language mapping

[<SensorSignalName>.samples = <samples>]
[Assign <SensorSignalName>.Sync = <EventSyncName>]
[{Assign <SensorSignalName>.Gate = <EventGateName>}
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| {Assign <SensorSignalName>.Gate = STD.Require ("EventedEvent")
Assign <SensorSignalName>.Gate.Enable = <EventFromName>
Assign <SensorSignalName>.Gate.Disable = <EventToName>} ]

<SensorSignalName>.Out.Run [<TimeOutValue>]

. wait for measurement

Set <Variable> = <SensorSignalName>.measurements

H.7.8 Change statement

Change adjusts the <NumericValue> of one or more <TSFClassAttribute>s of <SourceSignalName> identi-
fied by previous setup signal statements.

H.7.8.1|Formal description

Change <SourceSignalName>
{<TCF(lassAttribute>[<Qualifier>]<Value>| {<Variad
[time¢ut <TimeOutValue>]
[sync|to <EventSyncName>]
[gate| {with <EventGateName>} | {from <Eventpy

mbol>]] 1+

where

<Qualif]
<UnitSy
<Value

for the <SourceSignalName¥.
for the <SourceSignalName> ex¢ept that

<Event§ defined

<Timed n should

NOTES
1—If the
2—In thd

3—1If the bd.

H.7.8.2

(<SoureeSignalName>.<TCFClassAttribute>="<Modifer> <Value>"|Variable)+

[Assign SOurcesignalNames . sync = <LventsyncName>]

[{Assign <SourceSignalName>.Gate = <EventGateName>}

| {Assign <SourceSignalName>.Gate = STD.Require ("EventedEvent")
Assign <SourceSignalName>.Gate.Enable = <EventFromName>

Assign <SourceSignalName>.Gate.Disable = <EventToName>} ]

<SourceSignalName>.Out.Change [<TimeOutValue>]

H.7.9 Compare statement

The compare statement compares the value of <SensorSignalName> with the contents of the
<Evaluation Field> and sets the sensor signal name’s flags GO, NOGO, HI, and LO.
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H.7.9.1

Compare <SensorSignalName> <Evaluation Field>;

where

Formal description

- 291 -

<SensorSignalName> is a previously declared sensor for which a read statement has been executed.

<Evaluation Field> is defined in H.7.9.1.1.

H.7.9.1.1 <Evaluation Field>

The syn

{UL <NWumericValue>[<UnitSymbol>]
{LL <NWumericValue>[<UnitSymbol>] UL
{> <WumericValue>[<UnitSymbol>]}|{>= |
{< <NumericValue>[<UnitSymbol>]}| {<= |
= <NflumericValue>[<UnitSymbol>]}|{<>
RULE- e in the
<Sensot]
NOTES
1—The d pd to cre-
ate clearg
2—The 1 tatement
executed|
Given tle possible values urement
flags arg set as follows:
Comparg attr UL x Lz
LO and NOGO
Compar GO
LO and NOGO

Comparg attr =x attr > x GO

attr <x LO and NOGO
Compare attr < x attr <x GO

attr > x HI and NOGO
Compare attr < x attr <x GO

attr > x HI and NOGO
Compare attr = x attr =x GO

attr <> x NOGO
Compare attr <> x attr = x NOGO

attr <> x GO

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

H.7.9.2

—-292 — IEC 62529:

IEEE 1641-

Language mapping

[<SensorSignalName>.UL=<ULValue>]
[<SensorSignalName>.LL=<LLValue>]
[<SensorSignalname>.Nominal=<ConditionValue>]
[<SensorSignalName>.Condition=<Condition>]

Comment <SensorSignalName> GO,NOGO, HI, LO Flags are now set

H.7.10
The wai
H.7.10.
Wait ]
where

<TimeV|
H.7.10.

The lang
the <Tir

Sleep <]

H.8 Elements usedi

H.8.1 5

The <T
<type>,
class, th|

<TSFCl

[,<in

To simp

Wait_For statement

t_for statement pauses execution for the specified <TimeValue>.

2007(E)
2004(E)

1 Formal description

3

or <TimeValue>

[imeValue>

lify 'the preparation of test requirements, providing this information explicitly is not neces

hter than

Ss>is a
e signal

pary if it

can be

H.8.1.1

. 1 P RLUE T 1 =i nt d il . Lo
CLCTIIICU T PTICIH Y TTOHTUIC TT L SUALCIIICIIU O I UHICTT IS 'd UCTIault.

Dependent variable

Every signal has a default for the dependent variable (usually voltage), and several show other optional
types (usually current and power). These dependent variables have been determined to be the most common
valid types for the technology under consideration. This statement does not exclude the use of other depen-
dent variables with the <TSFClass>.

The dep

endent variable may be determined from the <UnitSymbol> within the associated <Value>.

If no <UnitSymbol> is provided, then the default dependent variable is assumed unless explicitly defined.
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H.8.1.2 Independent variable

The default independent variable is time. Therefore, unless the independent variable is to be some other vari-
able (such as frequency), it need not be stated.

If the independent variable is to be provided explicitly, the dependent variable shall also be provided even if
it is the default.

H.8.2 Attribute-Value groups

Attribute= i i i i follow-
ing exarhple:

<TSFClass attribute> [<Qualifier>] <Value>
H.8.2.1|<TSFClass attribute>

The <T$FClass attribute> shall be a valid property name for th

H.8.2.2|<Qualifier>

The optfonal <Qualifier> refers to the diffeke
of the fdllowing:

lass attribute> and majy be one

— frms — true root mean square value

lnstantaneous value

1—When qualifiers pk, pK pos, and pk_neg are used in sensor statements, they normally give a value equal {o 1/2 the
pk_pk valie\TFhis result is due to the limitation of measurement techniques.

2—The qualifier pk pos is an alias for pk. It is provided for use in test requirements in which the writer wishes to ensure
that there is no confusion between pk and pk_neg.

Figure H.1 shows the amplitude of a signal varying with time and illustrates the <Qualifier>s as applying to
that signal.
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TSFClass Attribute Qualifiers

pk (pk_pos)

2 pk_pk

inst_max

H.8.2.3

<Value

error linpit and range information.

The syn
<Nume]
where

<Numej
<Nume

<UnitSy
<Errlmt
<Range

NOTES
1—If the]

pk_neg
trm
av
inst_min <\ \/

L%

Figure H.1—Attribute qualifiers

<Value>

indicates the numeric value of the

ax for <Value> is as follows:

t>] [<Range>]

thephysical type either in a variable (e.g., a previously
A literal (e.g., 3.0, 0.263, 293).

optiohal<UnitSymbol> is omitted, then the value is assumed to be in the units without any metric pre|

.2) for the units of the numeric value (e.g., mV MHz, ps).

er with t@: its’of measure and any agsociated

Heclared

ected to

fix. If the

value m.

TakeT TITOTC AT OTIe Uit teTT the Tt 15 assummed to - be the first tisted i Tabte H:2; 7 the preferred

SI unit.

2—If the optional <UnitSymbol> is used, it is recommended that the <UnitSymbol> should be the same throughout the

<Value>

string.

The syntax for <Errlmt> is as follows:

errlmt [f|+-|+|-]<NumericValue>[<UnitSymbol>]

({=1:]

where

to} <NumericValue>[<UnitSymbol>]]

<NumericValue> is always provided as an absolute/(positive) quantity.
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The syntax for <Range> is as follows:

{range
to

| {range MAX|MIN <NumericValue>

- 295 -

[+]-]1<NumericValue>[<UnitSymbol>]
[+]-]1<NumericValue>[<UnitSymbol>]}
[<UnitSymbol>]}

H.8.2.4 Permissible quantities, units, and unit symbols

Table H.2 lists the quantities that may be used in the TPL together with units and their unit symbols (see
Note 1 after the table). The table also shows the mapping to their physical types and units.

Table H.2—Quantities, units, and symbols for use with TPL
Quantity Unit SI unit Unit symbol Physical tgge\r&})&ing Comjment
Accelerption meter per sec- | derived | m/s? Acce rati(N )
ond squared /\ R
Admittgnce — — — \ \\) See Nqte 14
Amoun{ of informa- byte — B mo twtlon
tion r\
Amoun{ of substance mole Ba< m@\\ e Aanohn ubstance
Angulaf acceleration radian per derive rad/s WrAcceleratlon
second
squared
Angulat velocity radia er\( De 'VEK\&@ AngularSpeed
secon
Area JQla\r}«ﬁE%\ ék{bs{ \x{z Area
Capacitpnce & arQ Q \I@rN \/{ Capacitance
Concenfration (<§({)ie er @e{( mol/m? Concentration
Current|densit; er derived | A/m? CurrentDensity
kgm e mbdter
Dynam,cﬁgm \\\p\cal econd | derived | Pa‘s DynamicViscosity
)
Electric|charge XQulomb Derived | C Charge
Electric|charge-density | coulomb per derived | C/m’ ElectricChargeDensity
cubic meter
Electric conductance siemens Derived | S Conductance See Note 14
Electric current ampere Base A Current
Electric field strength | volt per meter | derived | V/m ElectricFieldStrength See Note 11
newton per derived | N/C ElectricFieldStrength See Note 11
coulomb
Electric flux density coulomb per derived | C/m? ElectricFluxDensity
square meter
Electric potential dif- volt derived | V Voltage
ference
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Table H.2—Quantities, units, and symbols for use with TPL (continued)

Quantity Unit SI unit Unit symbol Physical type mapping Comment
Electric resistance ohm Derived | Ohm Resistance See Notes 5,
14
Electromotive force volt Derived | V Voltage
Energy joule Derived | J Energy
Energy density joule per derived | J/m’ EnergyDensity
cubic meter
Entropy joule per derived | J/K Entropy
kelvin
Exposufe coulomb per derived | C/kg Exposure
kilogram
Force newton Derived | N Force< \ \ >
X
Frequerfcy hertz Derived | Hz @e&x \
Heat joule J \He{t N \
Heat capacity joule per derived | J/K U7ﬂeat aw
kelvin
. AR
Heat flyx density watt per deriyed m HeatFlyxDensity
square meter
Illumingnce Tux Deri@; Ix Iluminance
Impedapce — Q — See Ngtes 5,
14
Inductance h%% Wd }\J Inductance
Irradianfe wajt per derrwed ﬂ/mz Irradiance
/%}{ € mete’
Kinematic viscosity uar é&»\ detiyéd | m?/s KinematicViscosity
\ge €co
Length meter > Base m Distance
S\
\ ihch — in Distance See Ngte 13
\(M — ft Distance See Ngte 13
\/xﬁile (statute) — mi Distance See Ngte 13
nautical mile — nmi Distance See Nate 13
Luminance candela per Derived | cd/m? Luminance The use of nit
square meter is deprecated
Luminous Flux lumen Derived | Im LuminFlux
Luminous Intensity candela Base cd LuminInten
Magnetic field ampere per Derived | A/m MagneticFieldStrength
strength meter
Magnetic Flux weber Derived | Wb MagneticFlux
Magnetic flux density | tesla Derived | T MagneticFluxDensity
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Table H.2—Quantities, units, and symbols for use with TPL (continued)

Quantity Unit SI unit Unit symbol Physical type mapping Comment
Mass gram kg g Mass See Note 2
(base)
Mass density kilogram per Derived kg/m2 MassDensity
square
MassFlow kilogram per Derived | kg/s MassFlow
second
Molar energy joule per mole | Derived | J/mol MolarEnergy
Molar eptropy joule permole | Derived | J/(mol-K) MolarEntropy
kelvin
Molar heat capacity joulepermole | Derived | J/(molK) MolarHeat! apa it \/
kelvin
Momen} of force newton meter | Derived | N'm W\{Oﬂ: (& /
Momenf of inertia kilogram Derived kg-m2 mnew
meter squared
Momenfum kilogram Derived kg-m/ u ome um\/
meter per sec-
ond
Permeability henry per Derive bility
meter
Permittivity farad p Deriyed Permittivity
meteg\
N \\
Plane Aingle rﬁﬂi{n PSRVG d PlaneAngle
dogree inwse >Aeg PlaneAngle See Nates 8,
<\ 12
Power wa}f\ \DW W Power
< ecibel-watt \7/ dBW, Power See Nqtes 3, 4
dB(1 W)
%eci 1 — dBm, Power See Nqtes 3, 4
Q \\m\iuiw it dB(I mW)
N
Power density att per Derived | W/m? PowerDensity
uare meter
Pressur pascal Derived | Pa Pressure
millibar — mbar Pressure See Note 9
Radiance watt per Derived | W/ (m2~sr) Radiance
square meter
steradian
Radiant intensity watt per Derived | W/sr RadiantIntensity
steradian
Ratio — — dB, %, pc Ratio See Notes 3, 7
Reactance Reactance Derived | ohm Ohm See Notes 5,
14
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Table H.2—Quantities, units, and symbols for use with TPL (continued)

Quantity Unit SI unit Unit symbol Physical type mapping Comment
Solid Angle steradian Derived | sr SolidAngle
Specific energy joule per Derived | J/kg SpecificEnergy
kilogram
Specific entropy joule per kilo- | Derived | J/(kg'K) SpecificEntropy

gram kelvin

Specific heat capacity | joule per kilo- | Derived | J/(kg'K) SpecificHeatCapacity
gram kelvin

Specifid volume cubic meter Derived m3/kg SpecificVolume
per kilogram

Speed meter per Derived | m/s Speed \/
second

Surfaceltension newton per Derived | N/m &ﬁlsmn \ /
meter

Suscepthnce siemens Derived | S See Ngte 14

Therma] conductivity | wattpermeter | Derived WW ﬁhen}z@c«t{my
kelvin

Thermodynamic kelvin Bas I& Q TempePl/lre See Ngte 3

Temperjture
degree Deri °CNde Temperature See Nqte 6
Celsius
degre @gF Temperature See Nates 6,
Fahrenheit 13
N

Time S(%CM @\ s Time
C m%/\ i inu%x \/vgin Time See Nates 3,
12

N
in Use h Time See Nqtes 3,

ur
12
Volume cu\b\'c r\r%Qr> Derived | m’ Volume
N
@ liter \ in use L Volume See Ngte 12

Volume|Flow D itMr Derived | L/s VolumeFlow
second
NOTES

1—T1t is preferred practice to leave one space between the numeric value and the unit symbol when defining a value.
(See Note 8).

2—For historical reasons, although the SI unit of mass is the kilogram (kg), the SI prefixes are attached to the gram

(2).

3—These units are not used with the SI prefixes.

4—These units of power are equivalent to a level (in decibels) above a reference power of 1 W (in the case of dBW) or
1 mW (in the case of dBm). These abbreviations are included to support legacy test requirements. New test require-
ments should be written with the reference level in parentheses following the ratio unit. For example, 7 dBm should be
written as 7 dB (1 mW).
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Table H.2—Quantities, units, and symbols for use with TPL (continued)

5—The preferred symbol for the ohm (i.e., Q) is normally replaced by the term osm where the character set does not
allow Greek letters. By custom, this convention is normally used in test requirements. The ohm symbol (€2) is not an
ASCII character.
6—The preferred symbols for the degree Celsius (i.e., °C) and the degree Fahrenheit (i.e., °F) may be replaced by the
symbols degC and degF where the character set does not allow the degree symbol (°). The degree symbol (°) is an
ASCII character.
7—Ratio is not a quantity. It has been included in this table due to its customary use in test requirements, e.g., as in the
case of the specification of amplifier gain. In addition to the unit symbols (dB, %, and pc) shown, ratio values may be
dimensionless. The unit symbol pc is included for carrier language implementations that do not support the percent
symbol (%).
8—Whg¢n the degree symbol (°) is used for degrees of plane angle, the symbol is normally placed adja he num-
ber, e.g], 45°. When a degree of plane angle symbol is required to follow a variable, it is 1eCey mende e abbre-
viation fleg be used, e.g., Bearing deg. Using the degree symbol (°) with a variable ma i ion fif it was
placed gdjacent to the variable name.
9—Theluse of the bar as a unit of pressure is strongly discouraged. The use of for lim-
ited use|in meteorology (e.g., for barometric pressure). The value 1 mbar is equs
10—Thg preferred symbol for the power of 2 (i.e., ?) may be replaced by ¢ loes not
allow the 2 symbol, e.g., W/m? may be written as W/m2 The symbe Q W aracter.
Similarly, the preferred symbol for the power of 3 (i.e., ) may be peéplaced by the The symbol for the power
of 3 (®) fis not an ASCII character.
11—Cejtain derived units have special names and symbo g bssed in
terms of other derived units. There are freque \ d units,
e.g., eleptric field strength.
12—Fof convenience, certain non-SI units are acee i b SI. i “i ” in the SI
unit colpmn of the table.
13—A |imited number of other(n me test
requiretpents and have been included
14—Fo|lowing electrical engingerin conveti ice, and
the tern} reactance is nsed to medn are the
real and imaginary @0 admittan es. The
terms ifipedance andhcofid)
H.8.2.5 \0
A unit ftr by optionally adding one of the metric prefixes to the unit symbol from
Table Hj
Table H.3—Metric prefixes for use with TPL
Prefix Name Value Comments
y yocto 102
z zepto 102!
a atto 10718
f femto 10715
p pico 10712
n nano 107
u,u micro 10 See Note 1
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Table H.3—Metric prefixes for use with TPL (continued)

Prefix Name Value Comments
m milli 1073
c centi 102 See Note 2
d deci 107! See Note 2
h hecto 1072 See Note 2
k kilo 10"
M mega O™
G giga 10"
T tera 1012
P peta 10715
E exa 10*18
V4 zetta 10*2!
Y yotta 10724
N
14 r-
ac
2- 3)
arg

H.9 A
H9.1E

Several
enter m
pulse_trhi
and leve

H.9.1.1

The Attfi
where tf

mation for an attrlbute w1th a set of multiple propertles would be entered as shown inHI9.1.1.1.

. Fot example, the PULSED AC TRAIN signal requires the
f pulses, and each pulse requires the properties start_time, puls¢ width,

ssary to
nttribute

s group
he infor-

H.9.1.1.1 Attribute-Properties-Values group syntax (single set)

<TSFClass attribute> {<Property>[<Qualifier>]<Value>
{,<Property>[<Qualifier>]<Value>}*}

This information may be shown in an alternative format as follows to illustrate the language mapping:

<TSFClass attribute> {<Propertyl><Valuel>
[,<Property2><Value2>
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[,<Property3><Value3>

211
H.9.1.1.2 Language mapping
<SourceSignalName>.attribute.propertyl = "<Valuel>"
[<SourceSignalName>.attribute.property2 = "<vValue2>"
[<SourceSignalName>.attribute.property3 = "<Value3>"

H.9.1.2 General case — multiple sets

The Attfibute-Properties-Values group information for a series of more than one se erties is

an array| of groups and would be entered as shown in H.9.1.2.1.
H.9.1.2(1 Attribute-Properties-Values group syntax (multiple s¢

<TSFClass attribute> [ {<Property>[<Qualifier>
{,<Property>[<Qualifier>

{, {<Property>[<Qualjfi

{,<Property>[<Quallififen>]<W%a

This infprmation may be shown in an altern

<TSFClass attribute>

L

H.9.1.2

<Soul
[<Soul
[<Soul

Add (1) .propertyl = "<Valuel>(1)"
.Item(1l) .property2 = "<Value2>(1)"
.Item(1l) .property3 = "<Value3>(1l)"]]

<Sou} .Add (2) .propertyl = "<Valuel>(2)"
[<Sour .attribute.Item(2) .property2 = "<Value2>(2)"
[<Sou] Jattribute.Item(2) .property3 = "<Value3>(2)"]]
<SoufceSigna e>.attribute.Add (3) .propertyl = "<Valuel>(3)"
[<SourcésignalName>.attribute.Item(3) .property2 = "<Value2>(3)"

[<SoutceSignalName attribnte Ttem(3) Prqp_er‘l‘y? = "<VValne3I>(3)Y"11

H.9.1.3 Examples (using pulses)

In the case of the PULSED AC TRAIN signal, the attribute pulse_train may include a series of pulses, each
with up to three properties. The information would be presented in the following format:

pulse train
[{start time 0 ps, pulse width 8 us, level factor 1},
{start_time 20 ps, pulse width 5 ps, level factor 1.1},
{start_time 30 ps, pulse width 10 ps, level factor 1.2},
{start time 45 ps, pulse width 4 ps, level factor 0.95}]
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This information maps to the following:

Sig.pulse train.Add(l) .start time = "Ous"
Sig.pulse train.Item(l).pulse width = "8us"
Sig.pulse train.Item(l).level factor = 1
Sig.pulse train.Add(2) .start time = "20us"
Sig.pulse train.Item(2).pulse width = "5us"
Sig.pulse train.Item(2).level factor = 1.1
Sig.pulse train.Add(3).start time = "30us"
Sig.pulse train.Item(3) .pulse width = "1l0us"
Sig.pulse train.Item(3).level factor = 1.2
Sj_g,pn'l (—“_T'T‘A'ih Add (4) start ;'imp = "45118"
Sig.p@lse train.Item(4).pulse width = "4us"

Sig.pylse train.Item(4).level factor = 0.95
The <Value> associated with each property may include the optional
<Rangep information. Also, the <NumericExpression> may be provid

illustratgd in the following example:

pulse|train

[{start time Startl ps errlmt * 50 ps,
pulse width Pwl ps errlmt Factrl},

50 ups,
Factr2},

50 ups,

level factor Factr3},
ange 0 pus to 50 us,
level factor Factréd}]
where
Start1, Start2, Start
Lmt is alreal variable co
Pwl, Py
Factrl, ¥

NOTE—

H.9.2 |

Data may.b€ provided in an array for convenience. The array will be defined in the carrier language. [The ele-

.1 1 1 1 i | - 1 rad -
ments ortire array May UICIT UC UstU 0 PrOvVIUT ITUITICTIC valucs 10T a@ Property-

For example, it may be convenient to provide data for a series of pulses in an array. A shorthand method is
required to extract the data from the array. This method requires the use of the keywords for each ... in
together with an array index variable.

This method may be illustrated as follows:

pulse train
[for each x in puls
{start_time puls[x].startTime us
errlmt + Imt % range 0 ps to 50 uys,
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pulse width puls([x].pulseWidth ps errlmt 1 ups,
level factor 1}]

where

puls is an array containing the start time and pulse width for a number of pulses;
Lmt is a real variable containing the error limit value for the start_time;

level factor has a constant value (1).

This information maps to the following:

for each in pn'\c

pulse train.Add(x).start time = puls[x].startTime
pulse train.Item(x).pulse width = puls[x].pulseWidth
pulse train.Item(x).level factor =1

next

H.9.3 Acquiring sensor data

a one- or two-dimensional array depending on the nu ber\ot-tty b

attributgs to be saved. The array may be stQring valQies for mulfiple\propperties with different units|
the <U
will thef

The <Qq
attributd

H.9.3.1

<TSFC]

H.9.3.2

Setup
as sel

pulse train (pulse width errlmt %2 ps)
ses;

Read [8)WMeasuredPulses into PulseArray;

y to pro-
ed to be
f sets of

Hence,
Ch result

jeasured

where

PulseArray is a one-dimensional (i.e., real) array that will be populated with a series of values equivalent to

the pulse-width of each successive pulse in the measured signal.

NOTE—If the signal has more pulses than there are elements in the array, then the results for the remaining pulses will

be discarded.

H.9.3.3 Example of a single set of multiple properties

Setup PULSED AC TRAIN pulse train
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(start _time range 0 ps to 300 ps errlmt £0.5 ps,
pulse width errlmt +1 ps,
level factor)

as sensor PulseSensor;

Read PulseSensor into PulseData;

where

PulseData is a one-dimensional (i.e., real) array that will be populated with a series of values equivalent to

the start time, pulse-width, and the level factor of the (first) pulse in the measured sign

|

NOTE—If the signal has more than one pulse, then the results for the second and subsequ, ulses wilNpe discarded.
H.9.3.4Example of multiple sets of multiple properties
Setup|PULSED AC TRAIN pulse train

(start_time errlmt +0.5 ps,

pulse width range 0 ps to 15

level factor)
as sempsor PulseStream;
Read PulseStream into StreamAriray;
where
StreamArray is a two-dimensto balent to
inal.

NOTES
1—If the 1l be dis-
carded.
2—If thelsignal has mo are columns in the array, then the results for the remaining propgrties will
be discarfed.
HA0T
Digital {ignals.include &'data_value attribute that holds the data representing the digital pattern being passed.
It may be required to pass more than one set of data, i.e., a series of patterns may be transmitted (or rpceived)

to (or from) the UUT. The size of the pattern of data depends on the width of the parallel word (for parallel
digital signals) or the word length (for serial digital signals).

H.10.1

Representation of digital data

Digital data are represented by the characters H, L, Z, and X where

— X represents an unknown state or undefined level;

— Zrepresents a high impedance state (no signal);

— L represents a logic 0;

— H represents a logic 1.
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NOTE—The meaning of the X state varies according to whether the X is being transmitted, received, or used as a com-
parison. When being transmitted (or sourced), it indicates that the output is undefined and the test equipment may trans-
mit an H, L, or Z state. When being received (or sensed), it indicates that the received signal is at an indeterminate level
(i.e., it is between an L and an H state and not a Z, L, or H). When being used as a comparison, the X indicates that the
value being compared is irrelevant (i.e., a “don’t care”).

A digital pattern may be of any number of digital characters. A single pattern is represented by a single lit-
eral character-string, a single character-string variable, or a single element of a character-string array. This
pattern applies at the point at which the literal or variable is used in a TPL digital statement. Partial strings
may be manipulated within the carrier language prior to being transmitted by a digital source or after being
acquired by a digital sensor.

H.10.2[ Transmitting digital data using digital sources

Digital gource signals are defined using the TPL setup source statement in the nalogue
signal if defined. Many of the digital source attributes are analogue in nature cated as
analoguf signal attributes. Only one attribute requires special considérati pttribute
(data_vglue) that carries the digital information.

H.10.2.f1 Attribute—Value group for digital data

<Valuey for digital data takes a special form. In place of the < i >, there is a <PatternEx-
pressiony>, which represents digital data im a charag tfing . nitSymbol>, <Errlmpt>, and
<Range} are not required or included for d

Hence, the Attribute-Value group for digital Source data or the data_value attribute) takes thg follow-
ing spedial form:

data yalue <PatternExp

where

data va

<Pattern pnguage
NOTE— e normal
syntax.

H.10.2.

Literal data‘may be provided for a single digital pattern or a series of digital patterns. Formal des¢riptions

are provided for both a single pattern and a series of patterns.

H.10.2.2.1 Attribute-Value group syntax for single literal pattern

data value ["{X|Z|L[H}+"]

where

X represents an unknown state or undefined level;
Z represents a high impedance state;

L represents a logic 0;

H represents a logic 1.
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H.10.2.2.2 Attribute-Value group syntax for series of literal patterns

data value ["{X|Z|L|H}+"{,"{X|Z|L|H}+"}*]

where
X rep

resents an unknown state or undefined level;

Z represents a high impedance state;

L represents a logic 0;

H rep
H.10.2.

This exd

data j

H.10.2.
Digital t
via an a

the nam|
is to be

H.10.2.
data j

where
<Arr3

<Var

H.10.2.

resents a logic 1.

2.3 Example of literal representation of digital patterns

2007(E)
2004(E)

mple shows a literal data_value with four patterns of eight bits.

ralue

["HHLLHLHL",
"HHLLHLHH",
"HHLLHHLL",
"HHLLZZZZ" ]

3 Representation of digital patterns in ar

e of the array and the number of elempents( (Withinthata ‘ ) of relevant data. If only a singl
provided, it may be pyévided imastring va e.
3.1 Attribute-V3

Falue {@ 3 Name>

and variables

3.2 Example-of digital patterns presented in an array

esting usually requires the provision o i oL hese data are most easily provided

provide
P pattern

n to be
.

a single

This example shows a data_value with the digital data provided in an array DigiData. The number of bits is
determined by other information provided with the setup statement.

data value DigiData

where

DigiData is a one-dimensional character-string array that will be populated with a series of character strings

representing the digital data to be transmitted. Each element in the array represents on
pattern.

A pattern will be transmitted for each element in the array.
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H.10.3 Acquiring digital sensor data

Digital sensor signals are defined using the TPL setup sensor statement in the same way that any analogue
signal is defined. Many of the digital sensor attributes are analogue in nature and are, therefore, treated as
analogue signal attributes. Only one attribute requires special consideration: the digital data attribute
(data_value) that receives the digital information.

It is necessary to provide a suitable variable in the read statement to store all the acquired data. The variable
may need to be a simple character-string variable or a one-dimensional array depending on the number of
digital patterns to be saved. In the case of the digital data attribute (data_value), it would be inappropriate to
include a <UnitSymbol> in the read statement.

H.10.3.1 Measured attribute for digital data

The megsured attribute for digital data does not require <Qualifier>, <Errlm ange>\and Hese ele-

ments shall not be included.

Hence, the measured attribute for digital data (i.e., the attribute da ¢ in the setup sensor

statement.

H.10.3.2 Example of acquisition of digital data

Setup|DIGITAL PARALLEL data va
as sempsor DigiSensor;

Read 1

where

DataArt i acte g array that will be populated with the series of |patterns

NOTE—{If the digital sig
discarded.

has more pgtterns than there are elements in the array, then the remaining patterys will be

H.10.4| Bidirettionaldigital signals

Bidirectjonal digital signals may be considered to be two separate actions, i.e., the transmission df digital
data and the acquisition of digital sensor data on the same bus or set of connections.

H.10.4.1 Transmitting digital data on a bidirectional bus

In order to prevent any bus/data clashes, the programmer shall ensure that digital source data are sent at the
correct time. This requirement may be achieved by appropriate timing control.

H.10.4.2 Sensing digital data on a bidirectional bus

Digital data may be sensed at any time. It is, therefore, both possible and valid to sense data being transmit-
ted by the test equipment in addition to data being received from the UUT.
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H.11 Creating test requirements

The user creates a test requirement by describing the test signals, measurements, and comparisons required
to test a UUT using signal statements. The program flow is described in the carrier language of the user’s
choice. This flexibility enables the user to create a test requirement with sequential tests, tests in loops, result
dependent tests, optional tests, diagnostic tests, etc.

Any variables used in the signal statements will be declared and/or defined according to the rules of the cho-
sen carrier language. The variable names used in the signal statements will have to comply with the naming
rules of that carrier language. It is good practice to select variable names that are meaningful and will also be

suitable for use with any or most carrier languages. This approach will facilitate the conversion of a test
require nent from one carrier ]nngnagp to another_should this be rprlnirpd in the future

H.11.1|Creating test statements

tion and
the key-
bment.

A test sfatement is created from the formal description by substituting the
user-deflined names. The keywords and symbols are copied unchanged.
words a

H.11.1.

To illus
setup so|

shows a

‘<TPL

Setup 12 v

‘</TP]
This sta
Setup
[sync

[gate
[as [

e>} | {from <EventFromName> to <EventToName}} ]
source <SourceSignalName>;

The derfvation‘ofithe setup source signal statement from the formal description is shown in Table H}4.

Table H.4—Relationship between formal description and
typical signal statement

Formal description element Signal statement Comment
Setup Setup keyword
<TSFClass> DC_SIGNAL from TSF
[<Qualifier>] optional — not used in this example
<TSFClass attribute> Ampl from TSF
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Table H.4—Relationship between formal description and
typical signal statement (continued)

Formal description element Signal statement Comment
<Value> (expands into:) see separate definition
<NumericExpression> DC-Power-Value user-defined variable
[<UnitSymbol>] \' from Table K.2
[<Errlmt>] errlmt £0.08 V see separate definition
[<Range>] range O Vto 12 V see separate definition
gate With gate with keywords
<EventGateName> PowerSupplyEnable user-defined obj ec}(ﬁ%@araic\ﬁk séte{r ent)
[as [<|dentifier>]] source as source keywords
< i > - j
SourceSignalName DC POWER user: deW‘)}QJect\n}& \ \/
; : keysisal NN D
The usef-defined variable DC-Power-Value shall be a erflanguage variable and will hgve been
defined jn the program before being refere i er=supplied object PoerSup-
plyEnable will have been previously defined\n amapp stateynent.
H.11.1.2 Language mapping
The language mapping sectiongho rpier language of that particular TPL stat¢ment. It
is assunjed that a preproc i ert al)/ the signal statements into the correct, equivalent
carrier linguage statgmen
Mapping the sample sigp 9 in"HNL 1.1 to the carrier language gives the following:
Declaj
Assigt
trms" & DC-Power-Value & "V errlmt #0.08 V' &
"range 0 V to 12 vV "
Assigr PowerSupplyEnable
H.11.2lUse of gate in signal statements

In order to give the maximum flexibility to test requirement developers, Gate fields are available in many of
the signal statement types. In the case of a sensor, for example, it is possible to link a measurement to a gate
event in the setup statement, the connect statement, and the read statement. A gate event linked to any of the
statements will gate the signal (or, in the example, the read). It is not necessary to reference the same gate

event in

each of the statements, although doing so will not necessarily cause an incorrect result.

It is possible to refer to different gate events in more than one of the statements, and this reference may well
be justified in the context of the test requirement. Care should be exercised when making such a reference,
as a signal (or, in the sensor example, a successful read) will occur only if all the referenced events overlap.
There must be a period when all the gate events are active at the same time for the signal to occur.
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H.12 Delimiting TPL statements

In most cases, TPL statements will be unique within the carrier language. Where the choice of carrier lan-
guage results in TPL statements not being unique, the TPL statements can be delimited from the carrier lan-
guage using the optional delimiter statements described in this clause.

In order to clearly identify TPL statements when they are embedded within a carrier language test require-
ment, it is necessary to introduce a block of one or more TPL statements with an introductory character
group. This step also minimizes the parsing that has to be done to identify a TPL statement should the TPL
have elements identical with carrier language keywords.

The TPI _statements may or mav not be comments within the carrier langnage: therefore the identifier used
must be|suitable for incorporation with different methods of delimiting comments.

H.12.1|Introducing a group of one or more TPL statements

The starjdard carrier language comment identifier <comment symbol>, i TPL>",
is used fo introduce TPL statements.

<comm¢nt symbol><TPL>

— 'KTPL> for Visual Basic
— N<TPL>  for C/C++ and Java
—  J<TPL> for C/C++ and Java

Provide may be
included ] \ Iditi Jo)i is added, then the comment shall be tefminated
prior to ba

H.12.2

The twa L state-
ments aj [/>".
H.12.2.

Where t par after
the TPL}

For exampie, the characters <1 PL7> 0ccurting before the symbol *7 would indicate the end of e 1PL state-
ment group in C.

H.12.2.2 TPL statements not appearing as comments

Where the TPL statements do not appear as comments, the standard carrier language comment identifier
<comment symbol>, followed by the characters "<TPL/>", is used to indicate the end of the TPL group.

<comment symbol><TPL/>

For example, for typical carrier languages, the character group indicating the end of a TPL statement group
would be as follows:
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'<TPL/> for Visual Basic
— /I<TPL/>  for C/C++ and Java
— /*<TPL/> for C/C++ and Java, where the TPL does not appear as a comment.

@%
S
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Annex |

(normative)

Extensible markup language (XML) signal descriptions (XSDs)

.1 Introduction

Signals can be defined through an extensible markup language (XML) document adhering to the XML sig-
XA pfinition

nal defifitions(XSDs)—Thisattows static sigmatsto-bedefimed T XvME by writing
adhering to the XML signal schema definition.

Sigmat

An example of such a XML signal describing a suppressed carrier signal is ag

<?xml ylersion="1.0"?>
<!--endoding="UTF-8"-->
<Signal] name="suppressedCarrier" Out="Diff3" xmlns="STDB&
2001/XMLSchema-instance">
<Sirjusoid name="Sinusoidal9" amplitude="5V"
<Sirfjusoid name="SinusoidallO" amplitude="1V"
<AM [name="AM5" Carrier="Sinusoidal9"
<Diflf name="Diff3" In="AM5 Sinusoidal9"/>
</Signgl>

B.org/

This anfpex describes the XML schema (W3)tqo whi - name is
any of the BSC names or TSF elements adh

1.2 XML signal sch

<?xml Vlersion=" @
<xs:scHema targetNgfhe

xmlns="{STDBSC"
<xs:simpleType/nR

Xalue="pk pos"/>
alue="pk neg"/>
<xs:a value="1inst"/>
<xgt value="av"/>
PO ion value="inst max"/>
s:enumeration value="inst min"/>

— i cotion

</xs:simpleType>
<xs:simpleType name="quantity">
<xs:restriction base="xs:string">
<xs:pattern value=" (\+|\-)2\d+(\.\d*) 2?2 ((E|le) (\+|\=-)?\d+)?
*((ylzlalflplnlplulm|c|dlh|k[M|G|IT|IPIE|Z|Y)?(F|IS|ICIA|V|J|eVI|IT|N|Hz|1x|H|m|in|ft|mi|nmi]|lm]|
cd|Wb|g|rad|deg|®|W|BW|Bm|Pa|bar|B(\ (\d
*m?W\))?2|%|pc|Ohm|sr|K|degC|°CldegF|°F|s|min|h|L|mol)\d* ((-|\.]|/
y(ylzlalflplnlplulm|c|dlh|kIMIGITIPIE|Z|Y)?(F|IS|ICIA|V|J|eV|TIN|Hz|1lx|H|m|in|ft|mi|nmi|lm|c
d|Wblglrad|deg]|®|W|BW|Bm|Pa|bar|B|%|pc|Ohm|sr|K|degC|°C|degF|°F|s|min|h|L|mol)\d*)*)?2"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="errlmt">
<xs:restriction base="xs:string">
<xs:pattern value="errlmt|+|\+-"/>
</xs:restriction>
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</xs:simpleType>
<xs:simpleType name="range">
<xs:restriction base="xs:string">
<xs:pattern value="range|MAX|MIN"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="to">
<xs:restriction base="xs:string">
<xs:pattern value=":|\-|to"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="_physical">
<xs:list>
<xs:simpleType>
<xs:union memberTypes="qualifier errlmt range to quantity"/>
impleType

/xs:1list>
</xdq:simpleType>
<xs:simpleType name="Physical">
xs:union>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="\(.+\)"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:pattern value="(
* (trms |[pk_pk|pk|pk _pos|pk neglinst|av|inst max|ins|t min [errlms
(MAX |MIIN) ? [MAX |[MIN|to|:|\=-)2 *((\+]\-)? !
*((ylzllalfiplnlplulmlc|dlh|k|IMIG|T|PJE[NX
cd|Wb|d|rad|deg|®|W|BW|Bm|Pa|bar|B (\\\d
*m?W\))[? % |pc|Ohm|sr|K|degC|°C|degF|° ‘
IN(*(yl|lzlalflpinlplulmlc|dlh|k[M|IGIT|BIENZ| YN (
m|cd|WY|glrad|deg|®|W|BW|Bm|Pa|bar|B(
*m?W\))|?|%|pc|Ohm|sr|K|degC|°C|degF|°

)*)2\)x) K)+"/>

</xs:simpleType
/xs:union>
</xq:simpleType>

<XS:

</x9q:
<xs:

</x9
<xXs:

</xq:
<xs

pexname="8apacitance">
NGEABY basd="Physical"/>

</xq:si
<xs:simpleDy e="Conductance">

xs:restricsion/base="Physical"/>
</xdq:sFmpleType>
<xs:simpleType name="Charge">

T|IN|Hz|1x|H|m|in|ft |m|

hmi|1lm]|

i [nmi |l

. LT L_LLK,L.LUAI UasT= f;iybibdl

</xs:simpleType>

<xs:simpleType name="Current">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Voltage">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Resistance">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Energy">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Force">
<xs:restriction base="Physical"/>
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</xs:simpleType>

<xs:simpleType name="Frequency">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Heat">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Illuminance">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Impedance">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Inductance">
<xs:restriction base="Physical"/>

</xszsimpleTvpe

IEC 62529:2007(E)
IEEE 1641-2004(E)

<xs:simpleType name="Distance">
xs:restriction base="Physical"/>
</xq:simpleType>

<xs:simpleType name="LuminousFlux">
xs:restriction base="Physical"/>
</xq:simpleType>

<xs:simpleType name="LuminousIntensity">
xs:restriction base="Physical"/>
</xdq:simpleType>

<xs:simpleType name="MagneticFlux">
xs:restriction base="Physical"/>
</xq:simpleType>

<xs:simpleType name="MagneticFluxDensity">
xs:restriction base="Physical"/>
</xdq:simpleType>
<xs:simpleType name="Mass">
xs:restriction base="Physical"
</xq:simpleType>

<xs:simpleType name="PlaneAngle">
xs:restriction base="Physical"
</xq:simpleType>
<xs:

</x9
<xs{

</x9
<xs

</x9
<xS:

</xq:
<xS:

</xd:
<xs

</xq:

<xs: eType name="Temperature">

;LCDLLLLLLUIA oaoscT= Ell Dibal

</xs:simpleType>

<xs:simpleType name="Time">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Acceleration">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="AngularAcceleration">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="AngularSpeed">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Area">
<xs:restriction base="Physical"/>
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</xs:simpleType>

<xs:simpleType name="Concentration">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="CurrentDensity">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="DynamicViscosity">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="ElectricChargeDensity">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="ElectricFieldStrength">
<xs:restriction base="Physical"/>

</xsssimpleTvpe

<xs:simpleType name="ElectricFluxDensity">
xs:restriction base="Physical"/>
</xq:simpleType>

<xs:simpleType name="EnergyDensity">
xs:restriction base="Physical"/>
</xdq:simpleType>

<xs:simpleType name="Enthropy">
xs:restriction base="Physical"/>
</xdq:simpleType>

<xs:simpleType name="Exposure">
xs:restriction base="Physical"/>
</xdq:simpleType>

<xs:simpleType name="HeatCapacity">
xs:restriction base="Physical"/>
</xdq:simpleType>
<xs:simpleType name="HeatFluxDens\
xs:restriction base="Physical"
</xq:simpleType>

<xs:simpleType name="Irradiance">
xs:restriction base="Physical"
</xdq:simpleType>
<xs:simpleType name="KJ

</x9
<xs1

</x9q:
<xXs:

</x9
<xXs:

</x9q:
<xXS:

</x9q:
<xs:

</xq:

<xs: eType name="MolarEntropy">

. LT LLibLiUll UasT= rhyoipal

</xs:simpleType>

<xs:simpleType name="MolarHeatCapacity">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="MomentOfForce">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="MomentOfInertia">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Momentum">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Permeability">
<xs:restriction base="Physical"/>

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

-316 —

</xs:simpleType>

<xs:simpleType name="Permittivity">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="PowerDensity">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="Radiance">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="RadiantIntensity">
<xs:restriction base="Physical"/>

</xs:simpleType>

<xs:simpleType name="SpecificHeatCapacity">
<xs:restriction base="Physical"/>

</xszsimpleTvpe

IEC 62529:2007(E)
IEEE 1641-2004(E)

<xs:simpleType name="SpecificEnergy">
Ixs:restriction base="Physical"/>
</xq:simpleType>

<xs:simpleType name="SpecificEntropy">
xs:restriction base="Physical"/>
</xq:simpleType>

<xs:simpleType name="SpecificVolume">
xs:restriction base="Physical"/>
</xq:simpleType>

<xs:simpleType name="SurfaceTension">
xs:restriction base="Physical"/>
</xdq:simpleType>

<xs:simpleType name="ThermalConductivity">
xs:restriction base="Physical"/>
</xdq:simpleType>
<xs:simpleType name="Speed">
xs:restriction base="Physical"
</xq:simpleType>

<xs:simpleType name="Volume">
xs:restriction base="Physical"
</xq:simpleType>
<xs:simpleType name="¥olu

</xd:simpleType>
<xsisimpleType namg=

</xd:simpleT
<xsisimpleType
xs:1ist item
</xq:simpleTyre>
<xsisimpleType\na

alue="GE"/>
falue="LE" />
ion value="LT"/>
value="EQ" />

<
t‘k 1 value="NE" />
/X\' estriction>

</xs= SINplIcliyre
<xs:simpleType name="enumMeasuredVariable">
<xs:restriction base="xs:string">
<xs:enumeration value="DEPENDENT" />
<xs:enumeration value="INDEPENDENT"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="SAFEARRAY BSTR">
<xs:list itemType="xs:string"/>
</xs:simpleType>
<xs:simpleType name="SAFEARRAY Physical">
<xs:list itemType="Physical"/>
</xs:simpleType>
<xs:simpleType name="SAFEARRAY double">
<xs:list itemType="xs:double"/>
</xs:simpleType>
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<xs:simpleType name="SAFEARRAY VARIANT">
<xs:list itemType="xs:string"/>
</xs:simpleType>
<xs:complexType name="SignalFunctionType">
<xs:attribute name="type" type="xs:string" use="optional"/>
<xs:attribute name="reftype" type="xs:string" use="optional"/>
<xs:attribute name="name" type="xs:ID" use="required"/>
<xs:attribute name="In" type="xs:IDREFS" use="optional"/>
<xs:attribute name="Gate" type="xs:IDREF" use="optional"/>
<xs:attribute name="Sync" type="xs:IDREF" use="optional"/>
<xs:attribute name="Conn" type="xs:IDREFS" use="optional"/>
</xs:complexType>
<xs:element name="Signal">
<xs:complexType>
<xs:choice maxOccurs="unbounded">
.element name="Constant"
<xs:annotation>
<xs:documentation>A constant signal retains its giv

xs:docymentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType"
<xs:attribute name="amplitude" type="
<xs:annotation>
<xs:documentation>the level
xs:docymentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContentX
</xs:complexType>
</xs:element>
<xs:element name="Step">
<xs:annotation>

a transition from zero to a|given
level.q/xs:documentation>

xs:docymentation>

ibdte>
ibute name="startTime" type="Time" default="0.5s">
dnnotation>
<xs:documentation>defines when the step transition stdrts</
xs : docym
</xs:annotation>
</xs:attribute>
/xs:extension>
(:) </%ks:complexContent>
\% </xs:complexType>
. C LTINTITT
<xs:element name="SingleTrapezoid">
<xs:annotation>
<xs:documentation>A Single Trapezoid is a non-periodic signal defined by
the geometric trapezoid shape.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="amplitude" type="Physical" default="0">
<xs:annotation>
<xs:documentation>value of pulse amplitude</

xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="startTime" type="Time" default="0s">
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<xs:annotation>
<xs:documentation>time at which trapezoid starts relative to
it initialization</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="riseTime" type="Time" default="0.25s">
<xs:annotation>
<xs:documentation>time taken to reach amplitude</
xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="pulseWidth" type="Time" default="0.5s">
<xs:annotation>
<xs:documentation>time that trapezoid is stable at
amplitude</xs:documentation>
.anpnotation
</xs:attribute>
<xs:attribute name="fallTime" type="Time" def
<xs:annotation>
<xs:documentation>Time taken to fal

state</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Noise">
<xs:annotation>
<xs:documentation>Noise may
superinposed upon a useful signal, whith tendA ation content. Noilse may
be genyinely random (as in white noisg) Noise occurs acrosp a
range off frequencies and can be charac i z& rRlibude; it/may take the form of g sense
or souyce signal. Pseudo-random noise j 1 a source signal, in adfition
to ampllitude it also allows a frequenfy and anNophkd seed to be defined</
xs:docymentation>
</xs:annotg

xs:docymentation>

ibhdte>
ibute name="frequency" type="Frequency" default="50|Hz">
gnnotation>
<xs:documentation>upper bound frequency bandwidth for
:documentation>
</xs:annotation>
</xs:attribute>
/xs:extension>
s:complexContent>
</xs:complexType>
« C LTIICITT
<xs:element name="SingleRamp">
<xs:annotation>
<xs:documentation>A Single Ramp represents a linear transition from zero
to the defined amplitude level during a defined time period.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="amplitude" type="Physical" default="0">
<xs:annotation>
<xs:documentation>final value of ramp signal</

transign

xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="riseTime" type="Time" default="1s">
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<xs:annotation>
<xs:documentation>time for signal to reach final value</

xs:documentation>

</xs:annotation>
</xs:attribute>
<xs:attribute name="startTime" type="Time" default="0s">
<xs:annotation>
<xs:documentation>defines when the step transition starts</

xs:documentation>

</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
:element name="Sinusoid"

dependgq

sequent
Single
start (¢

xs:docy

nt variable is given by the formula:</xs:documentation>

ially repé
Trapezoid.

nfefit@tion>

<xs:annotation>
<xs:documentation>A Sinusoid is a signal whereby t the
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType"
<xs:attribute name="amplitude" type=
<xs:annotation>

</xs:annotation>
</xs:attribute>

aneAngle" default="0 rad{>

phase angle</xs:documentatidgn>

Prapezoidal Signal is a periodic signal that

¢zoid. The period is defined by the duration of| the
dre referenced to local time, which is reset at fkhe
qntation>

<xs:attribute name="amplitude" type="Physical" default="0">
<xs:annotation>
<xs:documentation>value of pulse amplitude</

o . alllIUOCa L,iult
</xs:attribute>
<xs:attribute name="period" type="Time" default="1 s">
<xs:annotation>
<xs:documentation>time in which the signal repeats itself</

xs:documentation>

</xs:annotation>
</xs:attribute>
<xs:attribute name="riseTime" type="Time" default="0.25 s">
<xs:annotation>
<xs:documentation>time taken to reach amplitude</

xs:documentation>

</xs:annotation>

</xs:attribute>

<xs:attribute name="pulseWidth" type="Time" default="0.5 s">
<xs:annotation>
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<xs:documentation>time that trapezoid is stable at
amplitude</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="fallTime" type="Time" default="0.25 s">
<xs:annotation>
<xs:documentation>Time taken to fall back to transiant
state</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Ramp">
.anpnotation
<xs:documentation>A Ramp Signal is a periodic signal
value Vlaries alternately and linearly between two specified values.
defined by its amplitude, the time to rise from zero and the period{</Xs:
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType"
<xs:attribute name="amplitude" type="
<xs:annotation>
<xs:documentation>final leve

bneous
are
ion>

xs:docymentation>
</xs:annotation>

</xs:attribute>

<xs:attribute name="pexy
<xs:annotafiw

xs:docymentation>

pe="Time" default="1s">

Time of ramp signal</
xs:docymentation>

instant Etween

the tin Feases

to its Its\ parameters are defined by its amplitude, period and dutyClcle.</
xs:docy

plexType>
:complexContent>
<xs:extension base="SignalFunctionType">
D.GLLLLUULC IIalre= alllt)lil,udc CYMT= f;iyoibdl T lault="U

<xs:annotation>
<xs:documentation>maximum amplitude level of the signal</
xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="period" type="Time" default="1s">
<xs:annotation>
<xs:documentation>time in which signal repeats itself</
xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="dutyCycle" type="Ratio" default="50%">
<xs:annotation>
<xs:documentation>ratio between time taken to increase from
its minimum to its maximum value and the time for one period</xs:documentation>
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</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="SquareWave">
<xs:annotation>
<xs:documentation>A Square Wave is a periodic signal whose amplitude
(dependent variable) alternately assumes one of two fixed values of amplitude, the
amplitudes are equal about zero which is the reference base line. Its parameters are
defined by its amplitude and period.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
.extension base="SignalFunctionType"
<xs:attribute name="amplitude" type="Physical"
<xs:annotation>
<xs:documentation>Amplitude of signal</xs:d iqdn>
</xs:annotation>
</xs:attribute>
<xs:attribute name="period" type="Time
<xs:annotation>
<xs:documentation>period of
</xs:annotation>
</xs:attribute>
<xs:attribute name="dutyCyc
<xs:annotation>
<xs:documentation>du €< /xs:documentdtion>
</xs:annotation>
</xs:attributg
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>

t="OM>

ined by a sampling interval and|a list
&s sequentially and infinitely, sthrting
and each window consists of a Ramp

of valy
from z4
Signal.

="SignalFunctionType">
name="amplitude" type="Physical" default="1">

s:documentation>amplitude of the output signal wherg the
gocumentation>
</¥s:annotation>
s:attribute>
s:attribute name="period" type="Time" default="1s">
<xs:annotation>
<xs:documentation>the time between each sequence</

level f{

xs:docymertation>
</xs:annotation>

D'QLLLJLULALC
<xs:attribute name="samplingInterval" type="Time" default="0">
<xs:annotation>
<xs:documentation>the time between successive (points)
outputs</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="points" type="SAFEARRAY double">
<xs:annotation>
<xs:documentation>level factor of each waveform sample</
xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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</xs:element>
<xs:element name="WaveformStep">
<xs:annotation>
<xs:documentation>WaveformStep takes the form of a sequence of constant
signals, the level of the constant signal is defined by the points, a transition in level
occurring at each increment of the sampling interval. WaveformStep cycles through the
points sequentially and continuously.

If the samplingInterval is zero, the complete waveform described by the points is repeated
per period, otherwise the period is calculated as samplelnterval * number of points.
Assigning a non-zero period value sets the samplingInterval to zero. </xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
—=ttrTbute uamc*"amyliuu\.‘ic" = yc*"r‘u_y Toat
<xs:annotation>
<xs:documentation>amplitude of the out
level flactor (in points) </xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="period" type="Tiné
<xs:annotation>
<xs:documentation>the time

the

xs:docymentation>

</xs:annotation>
</xs:attribute>
me" default="Q">

(points
outputd</xs:documentation>
</xs:annotaxion

actor of each waveform samplg</
xs:docymentation>

A BandPass filter passes a set of frequencies ffom an
input di 8 ross all its frequencies) and filters out all frequpncies
outsidg D : Mentation>

{xs:extension base="SignalFunctionType">
<xs:attribute name="centerFrequency" type="Frequency" default="0">
<xs:annotation>
<xs:documentation>Center frequency of the filter's bard</

xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="frequencyBand" type="Frequency" default="0">
<xs:annotation>
<xs:documentation>Bandwidth of filter. Zero implies narrowest
band </xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="LowPass">
<xs:annotation>
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<xs:documentation>LowPass Filter suppresses all frequencies above the
Bandpass frequency. The LowPass Filter represents a perfect step filter.</
xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="cutoff" type="Frequency" default="0Hz">
<xs:annotation>
<xs:documentation>Cut off frequency filter. Zero implies DC
offset</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
.complexType
</xs:element>
<xs:element name="HighPass">
<xs:annotation>

<xs:documentation>HighPass Filter suppresses al the
Bandpads frequency. The HighPass Filter represents a perfect step
xs:docymentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType
<xs:attribute name="cutoff" Hult="0Hz">
<xs:annotation>
<xs:documentation>Start ter. Zero impllies AC

Coupled</xs:documentation>
</xs:annot,
</xs:attribu
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element ng

ppresses with equal gain across {ts

frequerjcies, mentation>

SignalFunctionType">
wame="centerFrequency" type="Frequency"
defaulyd="0Hz">
Ro¥ration>
s:documentation>Center frrequency of the filter's ngtch</
xs:docymentats
</¥s:annotation>
s:attribute>
s:attribute name="frequencyBand" type="Frequency" defaultf$"0Hz">
<xs:annotation>
<xs:documentation>Frequency band of filter. Zero implies
minimun] band</xs:dotumentation>
</xs:annotation>

D'QLLLJLULALC
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Sum">
<xs:annotation>
<xs:documentation>Sum makes signals from other Signals by summing them
together.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
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<xs:element name="Product">
<xs:annotation>
<xs:documentation>Product makes signals from other signals by multiplying
them together.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Diff">
<xs:annotation>
<xs:documentation>Diff makes signals from other signals by subtracting
them from the first signal.</xs:documentation>
.annotation
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType" />
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="FM">
<xs:annotation>
<xs:documentation>The FM is a modulato instantaneous freguency
of the |sinusoidal carrier varies with the amplitude of th inp signal.k/
xs:docymentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension bg
<xs:attributé ==""] sical™ default="1">

<xs:docu 3 } Sinusoidal Carrier waye</
xs:docymentation>

equency" type="Frequency"
defaulyg="1kHz">

xs:docymentation

defaultg="100Hz">
Ro¥ation>
s:documentation>Frequency deviation</xs:documentatiqn>
fannotation>
xs:dttribute>
extension>
omplexContent>
QmplexType>

<xs:elemént name="AM">
<xs:annotation>

D.uUbUlllCllLaL_iUll Hlt)lj_l,ud‘: AHUduldLiUlA W;LCLC L,llc nulylil_udc UL l,ll‘:
sinusoidal carrier varies with as a ratio to the amplitude of the modulated input
signal.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="modIndex" type="Ratio" default="0.3">
<xs:annotation>
<xs:documentation>Modulation Index</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="Carrier" type="xs:IDREFS"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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</xs:element>
<xs:element name="PM">
<xs:annotation>
<xs:documentation>Phase modulation where the phase of the sinusoidal
carrier varies with the amplitude of the modulated input signal.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType'">
<xs:attribute name="amplitude" type="Physical" default="1">
<xs:annotation>
<xs:documentation>Amplitude of Sinusoidal Carrier wave</
xs:documentation>
</xs:annotation>
</xs:attribute>
.attribute name="carrierFrequency" tvpe="Frequency"

defaulyg="1kHz">

<xs:annotation>
<xs:documentation>Frequency of Sinusoi
xs:docymentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="phaseDeviation"
default="(pi/4)">
<xs:annotation>
<xs:documentation>Phase devls
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="SignalDelay"
<xs:annotation>
<xs:documentation>The InSigna
the dellay is defined by an initial fiy
xs:docymentation>
</xs:anno

dogumeptation>

layed to become the OutSignal,| where
¢ the delay may change over fime.</

type="Frequency" default=(0">

umeptation>the rate at which the Rate will altefr over

time (Hcceleration

ibte>
ibute name="delay" type="Time" default="0">

<xs:documentation>Fixed delay that signal will be deldyed
(Distan
</xs:annotation>
</xs:attribute>
<xs:attribute name="rate" type="Ratio" default="0">
<xs:annotation>
<xs:documentation>the rate at which the Delay will altdr over
time (ppccd/ STOoTTe Tt T O
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Exponential">
<xs:annotation>
<xs:documentation>A transformation that multiplies the input signal with
a coefficient that decays exponentially over time..</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="dampingFactor" type="xs:double" default="1.0">
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<xs:annotation>
<xs:documentation>value of damping factor</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="E">
<xs:annotation>
<xs:documentation>Similarly, we have an exponential operation on signals.
This signal takes expy, where y is the result of the signal used as input. </
xs:documentation>
</xs:annotation>
<xs:complexType>
.complexContent
<xs:extension base="SignalFunctionType" />
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Negate">
<xs:annotation>
<xs:documentation>Modifies a signal such tK
negatiye of the In signal amplidude</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>

th

</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Inverss
<xs:annotation>
<xs:documentation>In hal.</
xs:docymentation>
</xs:annotation>

eates a Train of Pulses of the In signal by

multipll amplitude of the pulses.</xs:documentation>

rattribute name="pulses" type="PulseDefns">
<xs:annotation>

<xs:documentation>list of pulses</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="repetition" type="xs:long" default="0"/

O e O k,’C‘lADJLL}lA
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Attenuator">
<xs:annotation>
<xs:documentation>Scales the amplitude (dependent variable) of the In
signal. Allows both the increase and decrease of the signal.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="gain" type="Ratio" default="1.0"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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</xs:element>
<xs:element name="Load">
<xs:annotation>
<xs:documentation>Provides an impedance to load a signal.</
xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType'">
<xs:attribute name="resistance" type="Resistance" default="0 Ohm"/

<xs:attribute name="reactance" type="Resistance" default="0 Ohm"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
selement
<xs:element name="Limit">
<xs:annotation>
<xs:documentation>Limit restricts the values of th& sig to\ N thd limit
value.q/xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType

<xs:annotation>
<xs:documentation>limj
+/- linjit value</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexConten
</xs:complexType>
</xs:element>
<xs:element name="FFT">
<xs:annotation>

of the sighal to

<xs:doc s¥orm converts time domain signgls to
frequer S the other BSC signal combinatipn
mechani . 3 i i ounded up to the nearest power of| two),

the tin ! K and the signal to be converted.</
xs:doc

="SignalFunctionType">
name="samples" type="xs:long" default="1023"/
name="interval" type="Time" default="1s"/>

Xs:amgotation>
<xsydocumentation>Clock generates an event at regular intervals. Fach
event is dc¢tive for>“the first half of the Clock period.</xs:documentation>
</xs:annotation>
CCONPICXIyPC
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="clockRate" type="Frequency" default="1Hz">
<xs:annotation>
<xs:documentation>Frequency of the clock.</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="TimedEvent">
<xs:annotation>
<xs:documentation>TimedEvent generates an OutEvent at regular intervals.
Each event is active for a specific duration, if the duration is longer that than the event
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interval (Every) the OutEvent is signaled Active at each interval but never becomes
Paused.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="delay" type="Time" default="0s">
<xs:annotation>
<xs:documentation>the delay time before the first event will
be start</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="duration" type="Time" default="1s">
<xs:annotation>
<xs:documentation>the duration that each event is active</
xs:docymentation

</xs:annotation>
</xs:attribute>
<xs:attribute name="period" type="Time" def

<xs:annotation>

xs:docymentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="repetition"
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="PulsedEvent">
<xs:annotation>
event in the form ¢f a

sequend 3 ting source signals. [he
sequend " nteger greater than zerp).
Where N qual duration and spacing. The| pulse
train n i 1R and continuously for a periofic

timing

Ye name="repetition" type="xs:long" default="0"/

s :amgotation>
<xsydocumentation>An EventedEvent allows events to be combined to groduce
compled event’ streams.</xs:documentation>
</xs:annotation>

o . CUINIPITALTYPT
<xs:complexContent>
<xs:extension base="SignalFunctionType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="EventCount">
<xs:annotation>
<xs:documentation>An EventCount filters out input events only allowing
every 'count' input event.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="count" type="xs:long" default="0">
<xs:annotation>
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<xs:documentation>Identifies the number of events that must

happen before a event is generated</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="ProbabilityEvent">

<xs:annotation>
<xs:documentation>A ProbabilityEvent generates an event stream based upon

the event stream present at the In. It will replicate the same timing information but will
randomly suppress In pulses. Conceptually, the ProbabilityEvent comprises a random number
generator and a comparator. At each event the comparator compares the random number with
the value of the attribute 'probability' to determine whether to generate an event in the
Out Event Stream, A seed is included so that the user can reliably reproduce test
resultqd.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="seed" type="xs:lop
<xs:attribute name="probability" typ&
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="NotEvent">
<xs:annotation>
<xs:documentation>The NotEveq
Activeq/xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension baf

A tlv?tfren the In Signal is no

nType"/>

</xs:element
<xs:elemen,

ve</

xs:docy

vents

is Act]]

rapnotation>
<xs:CbmplexType>
<xs:complexContent>
SIS LCIADLUIA oa - Oiyllalf ullk,l,iulllyb}c
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="AndEvent">

<xs:annotation>
<xs:documentation>The AndEvent is Active when all in events is Active</

xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="Counter">

[ Published by IEC under licence from IEEE. © 2004 IEEE. All rights reserved. |



https://iecnorm.com/api/?name=a10b309d333858acbdb61018c8598215

- 330 - IEC 62529:2007(E)
IEEE 1641-2004(E)

<xs:annotation>
<xs:documentation>For all Sensors every time a measurement is taken, the
'count' property is incremented. A Counter is a sensor that counts when a measurement would
be taken, but does not take any specific measurement.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="measuredVariable" type="enumMeasuredVariable"
default="DEPENDENT">
<xs:annotation>
<xs:documentation>Whether the measurement made is of the
dependent or independent variable. </xs:documentation>
</xs:annotation>
</xs:attribute>
.attribute name="measurement" fype=" .stripng" defaplt="0">
<xs:annotation>
<xs:documentation>Current value measure
</xs:annotation>
</xs:attribute>
<xs:attribute name="measurements" type="
<xs:annotation>
<xs:documentation>Array of meas

tion>

xs:docymentation>
</xs:annotation>

</xs:attribute>

<xs:attribute name="samples",
<xs:annotation>

<xs:documentation>Numbe measurement tq be

made. Zero indicates no measurement to be take P 1edtes the Sensor is acting ps a

monitoy only</xs:documentation> zﬁ)

</xs:anno

</xs:attribute

<xs:attribute

ong" default="0">

number of measurements curgently
made</Hs:documentation>

tatzon>Continuous range of independent variable
(Time) |over whic i . X {documentation>

name="nominal" type="Physical" default="0">
Ro¥ation>

s:documentation>Value against which any condition if
dbsolute value (5V) or a ratio value (50%) representiphg the
percenfagé K ow-peak and high-peak values.</xs:documentation>
</xs:annotation>

<fxs:attribute>

<xs:attribute name="condition" type="enumCondition"

checked.

default="NONEY>
<xs:annotation>
<xs:documentation>Test made between measurement and ndminal

value< /xsTdocumertatToTT
</xs:annotation>
</xs:attribute>
<xs:attribute name="GO" type="xs:boolean" default="false">
<xs:annotation>
<xs:documentation>Read Only flag indicating last measurement
Pass/Fail Status. If no measurement is taken GO is False</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="NOGO" type="xs:boolean" default="false">
<xs:annotation>
<xs:documentation>Read Only flag indicating last measurement
Pass/Fail Status If no measurement is taken GO is False.</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="HI" type="xs:boolean" default="false">
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<xs:annotation>
<xs:documentation>Read Only flag indicating the last
measurement High/Low Status. If no measurement is taken HI is False</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="LO" type="xs:boolean" default="false">
<xs:annotation>
<xs:documentation>Read Only flag indicating the last
measurement High/Low Status. If no measurement is taken LO is False</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="UL" type="Physical" default="0">
<xs:annotation>
<xs:documentation>Upper Limit value against which condition
is checked</xs:documentation>
.annotation
</xs:attribute>
<xs:attribute name="LL" type="Physical" defay
<xs:annotation>
<xs:documentation>Lower Limit value

ition
is chedked</xs:documentation>
</xs:annotation>
</xs:attribute>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="TimeInterval">
<xs:annotation>
<xs:documentation>Measures tHi
going Active and the Gate event going
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension baf

vent

able"
default|="DEPENDENT">

he
dependgnt or independg

tion>

ibdte>
ibute name="measurements" type="SAFEARRAY VARIANT">
dnnotation>
<xs:documentation>Array of measurements made</
xs :docynie
</xs:annotation>
</xs:attribute>
<xs:attribute name="samples" type="xs:long" default="0">
<xs:annotation>
<xs:documentation>Number of consecutive measurement tq¢ be
made. (SO 3 1O B o R o= A R PO 1|2 v B A= L11=3 8 N SR GL @ A U B T = B N =2 P RS Y fU ey IO R ST R te—SesToTr—T cu,l.iug S a
monitor only</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="count" type="xs:long" default="0">
<xs:annotation>
<xs:documentation>Readonly number of measurements currently

made</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="gateTime" type="xs:double" default="1">
<xs:annotation>
<xs:documentation>Continuous range of independent variable
(Time) over which measurement is made.</xs:documentation>
</xs:annotation>
</xs:attribute>
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<xs:attribute name="nominal" type="Physical" default="0">
<xs:annotation>
<xs:documentation>Value against which any condition is
checked. This can be either an absolute value (5V) or a ratio value (50%) representing the
percentage value between the low-peak and high-peak values.</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="condition" type="enumCondition"
default="NONE">
<xs:annotation>
<xs:documentation>Test made between measurement and nominal
value</xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="GO" type="xs:boolean" default="false">
.annotation
<xs:documentation>Read Only flag indicatidg 1
Pass/Fgqil Status. If no measurement is taken GO is False</xs:documen
</xs:annotation>
</xs:attribute>
<xs:attribute name="NOGO" type="xs:boolea
<xs:annotation>
<xs:documentation>Read Only flZg indCw [rement
Pass/Fgqil Status If no measurement is taken GO is False.<
</xs:annotation>
</xs:attribute>
<xs:attribute name="HI" type
<xs:annotation>
<xs:documentation>Redq
measurgdment High/Low Status. If no measuremen
</xs:annotZthy
</xs:attribu
<xs:attribute

t meagbufrement

i on>

measurq ion>

ition
is ched

ition
is ched

<xs:elemént name="Instantaneous">
<xs:annotation>
a.uupuulcuuat_iuu TITAdSULTS L;LC amylil,udc { aluc} UL l,ll':: Jl_gilal JI_AA the
dimension 'type' at specified instances in time.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="SignalFunctionType">
<xs:attribute name="measuredVariable" type="enumMeasuredVariable"

defaul t="DEPENDENT">
<xs:annotation>
<xs:documentation>Whether the measurement made is of the
dependent or independent variable. </xs:documentation>
</xs:annotation>
</xs:attribute>
<xs:attribute name="measurement" type="xs:string" default="0">
<xs:annotation>
<xs:documentation>Current value measured</xs:documentation>
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