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IEC 61375-2 has been prepared by IEC technical comm

Electrical equipment and systems for railways.

ittee 9:

This standard is to be read in conjunction with IEC 61375-1, second edition.

The text

of this standard is based on the following documents:

FDIS Report on voting
9/1014/FDIS 9/1034/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This pub

lication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of IEC 61375 series, published under the general title Electric railway

equipment — Train bus can be found on the IEC website.

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,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

Following the decision of the committee, some parts of the text and~ some
publicatipn are copied from the IEC 61375-1 for keeping the maximum

A bilingual version of this standard may be issued at a later date
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NTRODUCTION

TCN is an International Standard with the aim of defining interfaces so as to achieve plug-in
compatibility:

a) between equipment located in different vehicles, and

b) between equipment and devices located within the same vehicle.

One of the key success factors for deployment of any technology is the standardisation and
the ensuring interoperability among various implementations. To facilitate interoperability a
conformance test should be implemented.

In this p;lart of IEC 61375, the TCN hierarchical structure deals with two le

a) the ti
b) thev

No other

see the pote below.

ain bus called the Wire Train Bus (WTB);
ehicle bus called the Multifunction Vehicle Bus (MVB).

Is Ofw,:

busses are taken into consideration even though they ‘ 1375-1,

MVB share the same real-time protocols, wHich S ynicati ices:

a distributed,

WTB an
a) procgss variables,
broadicasting;
b) mess
0.
1. |multicast message
WTB aphd MVB share

commis
NOTE T

services 0|
conforman|

The clau

through

management, which allows debugging,

ven if the
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Clause/sections

1. General

2. Conformance test: approach,
requirements and boundaries

—9-

Table 1 — Document structure

Description

This clause describes the scope of this standard and
introduces basic terms and abbreviations not reported in
IEC 61375-1.

This clause is an overview of the methods of TCN
implementation verification that are available to the
developer and regulatory personnel.

Supplies information concerning the ICS and IXITpPro-

formals)
\~7

3. Confofmance test of an MVB device This clause covers all tests on at are
grouped by classes, from Clas 4. The main
contents are:
the MVB PICS and PI
the MVB test suite

4. Conformance test of a WTB device , assified by npdes related

5 Conforimance test of RTP,

6. Confofmance test of |aW
equipped vehicle

7 Confor

Annex A
client rol

Annex B
dedicate

s‘the tests covered in Clauses B and 4
gal time protocol.

clause covers the Physical Layer while t?e Services

a her bodies,
ike"UIC for profile UIC 556.

artially covered by Clauses 3 and 4. Remaining parts are
not covered.

This annex is normative.

This annex is informative.
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ELECTRIC RAILWAY EQUIPMENT -
TRAIN BUS -

Part 2: Train communication network conformance testing

1 General

1.1 Scope

This paft of IEC 61375 applies to all equipment and devices implef ding to
IEC 61375-1, i.e. it covers the procedures to be applied to such equip €s when
the conformance should be proven.

The applicability of this standard to a TCN implementation allows fo Midua rmance
checking of the implementation itself and is a pre-requisite for s i i hecking

between|different TCN implementations.

NOTE 1 For a definition of TCN implementation see 1.3.
1.2 Neormative references

The folld
For date

application of this document.
ed references, the latest edition

of the re applies.

IEC 605]

IEC 608

IEC 613] : ; qilwe 6 ent — Train bus — Part 1: Train communication
network

ISO/IEC ology — Open Systems Interconnection — Confgrmance

testing 1 " — Part 1: General concepts (Also available ap ITU-T
Recomm

ISO/IEC N .’ Infoxmation technology — Open Systems Interconnection —Confgrmance
testing n framework — Part 7: Implementation Conformance Statements (Also

availablg

UIC 556] infermation transmission in trains (train bus)

1.3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO/IEC 9646-1 and
IEC 61375-1 apply.

2 Conformance test: approach, requirements and boundaries

2.1 The approach

This standard specifies a general methodology for testing the conformance to the TCN
protocol standard of products in which the standard is claimed to be implemented.

This standard is organised into clauses structured into different phases of the conformance
testing process, these phases being characterised by the following roles:


https://iecnorm.com/api/?name=aff41112ef080b1af0be32a0354a8ebf

61375-2

© IEC:2007(E) —11-

a) the specification of abstract test suites for particular TCN protocols according to ISO/IEC
9646-1;

b) the derivation of executable test suites and associated testing tools according to ISO/IEC
9646-7;

Annex A specifies the rules on clients and laboratory specifying:

c) the role of a client of a test laboratory, having an implementation of TCN protocols to be

teste

d;

d) the operation of conformance testing, culminating in the production of a conformance test
report which gives the results in terms of the test suite(s) used and the relevant

docu
In all cla

e) to ac

f) to ac
place

g) tofa

Each of

hereinaf

h) how

i) the ty

j) thec
k) then
) thes

Certifica

scope of|this stanﬁrd.
Requirements for pro

2.1.1 Re¢quirements

mentation produced.

Lses of this standard, the scope is limited in order to meet the f [ });iti

VeS:

Hifferent

hbove.

5 listed

side the

2111

In the c ith the
requiren ference
system, |.e.

A TCN standard—is—=a setof interretated—ctauses—whict, together, defime—betraviour_of TCN

systems in their communication. Conformance of an IUT will, therefore, be expressed at two
levels, conformance to each individual clause, and conformance to the set of clauses.

The following clauses define the conformance requirements and classify them according to
attributes and into feasible groups. Attributes and grouping are defined from the general point
of view with reference to a TCN specification itself and from the IUT point of view. In the
second case, the requirement shall be declared in the appropriate PICS and PIXIT.

21.1.2

Conformance requirements

The conformance requirements can be:

a) mandatory requirements: these are to be observed in all cases;

b) conditional requirements: these are to be observed if the conditions, set out in the clause,
apply;
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c) options: these can be selected to suit the implementation, provided that any requirements
applicable to the option are observed.

TCN essential functionality are mandatory requirements; additional functionality can be either
conditional or optional requirements.

Furthermore, conformance requirements in a Part can be stated:

d) positively: they state what shall be done;
e) negatively (prohibitions): they state what shall not be done.

Finally, conformance requirements fall into two groups:

f) statig conformance requirements;

g) dynamic conformance requirements;

these ar¢ discussed in 2.1.1.3 and 2.1.1.4, respectively.

2.1.1.3 PBtatic conformance requirements

To facilitate interoperability static conformance requi e \the™allowed ninimum
capabilit 1 : ) as the
grouping ch as a
range of
Static cd
a) thosg ded in the implementation| of the

parti¢ular protocol;

b) thosg which determine It for example those which place
consfrai iti Rdeclying layers of the system in which the protocol
implgmentation resjdes/T ) ikellx to be found in upper layer parts (e.g. [network
manggement i

All capabilities not e; i S as static conformance requirements are to be regdrded as
optional.

21.1.4

Dynamig termine
what of relevant TCN part in instapces of
communjcatiomxThey\form the bulk of each TCN protocol document. They define the set of

allowabl¢ behaviows ©0f an implementation or real system. This set defines the maximum
capabilitysthat a conforming implementation or real system can have within the termp of the
TCN protocol document.

A system exhibits dynamic conformance in an instance of communication if its behaviour is a
member of the set of all behaviours permitted by the relevant TCN protocol part in a way which
is consistent with the PICS.

2.1.1.4.1 A conforming system
A conforming system or implementation is one which is shown to satisfy both static and

dynamic conformance requirements, consistent with the capabilities stated in the PICS, for
each protocol declared in the system conformance statement.

2.1.1.4.2 Interoperability and conformance

The primary purpose of conformance testing is to increase the probability that different
implementations are able to inter-operate.
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Successful interoperability of two or more real open systems is more likely to be achieved if
they all conform to the same subset of a TCN part, or to the same selection of TCN parts, than
if they do not.

To prepare two or more systems to successfully inter-operate, it is recommended that a
comparison is made of the system conformance statements and PICSs of these systems.

If there is more than one version of a relevant TCN part indicated in the PICSs, the differences
between the versions need to be identified and their implications for consideration, including
their use in combination with other parts.

While conformance is a necessary condition, it is not on its own a sufficient condition to

guarantge interoperability capability. Even if two implementations confor me TCN
protocol | part, they may fail to interoperate because of factors outsgid of this
standard.

Trial int¢roperability is recommended to detect these factors( Furths ' b assist
interoperability between two systems can be obtained by i ' pdrison to
other relpvant information, including test reports and PIXIT: an focus pn:

a) additjonal mechanisms claimed to work around kplown yiti not yet
corrglcted in the TCN standard or in peer real sy g Iti-layer
problems;

b) seledtion of free options which
requirements of the TCN parts;

rmance

c) the eiistence of timers not specified/in the TE

KO or more stions for procurement, permissions to connec

NOTE THe comparison can be m
for the PIQS comparison only, bé

bduct, or,
, etc.

21.21 X > ofrmance statement (PICS)

To eval particular implementation, it is necessary to |have a
statement of(the d options which have been implemented, and any features
which h3 ' at the implementation can be tested for conformance|against
relevant against those requirements only. Such a statement is called a
Protocol

In a PIC§ there sho
may conlain:

be a distinction between the following categories of information|which it

a) information related to the mandatory, optional and conditional static conformance
requirements of the protocol itself;

b) information related to the mandatory, optional and conditional static conformance
requirements for multi-layer dependencies.

If a set of interrelated TCN protocol has been implemented in a system, a PICS is needed for
each protocol. A system conformance statement will also be necessary, summarising all
protocols in the system for each of which a distinct PICS is provided.

2.1.2.2 Protocol implementation extra information for testing (PIXIT)

In order to test a protocol implementation, the test laboratory will require information relating to
the IUT and its testing environment in addition to that provided by the PICS. This "Protocol
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Implementation eXtra Information for Testing" (PIXIT) will be provided by the client submitting
the implementation for testing, as a result of consultation with the test laboratory.

The PIXI

T may contain the following information:

a) information needed by the test laboratory in order to be able to run the appropriate test
suite on the specific system (e.g. information related to the test method to be used to run
the test cases, addressing information);

b) information already mentioned in the PICS and which needs to be made precise (e.g. a
timer value range which is declared as a parameter in the PICS should be specified in the

PIXIT);

c) information to help determine which capabilities stated in the PICS as being supparted are
testaple and which are untestable;

d) othenadministrative matters (e.g. the IUT identifier, reference to the

The PIXIT should not conflict with the appropriate PICS.

The absfract test suite specifier, test implementor and test 3 ribute to the

development of the PIXIT pro-forma.

2.2 Boundaries

221 General

Conformf ance to

TCN clalises as they are specified in IE

In principle, the objective entation

being tegted conforms to make it

impossiljle to be exhausti er.

Thereforg, this ard types of testing, according to the extent o which

they proyide an i

a) basid S;

b) capapili the observable capabilities of the IUT are in accprdance
with equirements and the capabilities claimed in the PICS;

c) beha ndeavour to provide testing which is as comprehensive as possible
over amic conformance requirements within the capabilities of the IUT;

d) confgrmane¢ tion tests, which probe in depth the conformance of an IUT to particular
requirements, to.provide a definite yes/no answer and diagnostic information in re|ation to
specific’eonformance issues; such tests are not covered by this standard.

Tests a), b), c) and d) are foreseen in A.6.3 of IEC 61375-1, and are described in detail by the
following subclauses.

Relations to interoperability and performance are hereinafter considered and defined to clarify
their boundaries.

2.2.2 Basic interconnection tests

Basic interconnection tests provide limited testing of an IUT to establish that there is sufficient
conformance for interconnection to be possible, without trying to perform thorough testing.

2.2.21

Applicability of basic interconnection tests

Basic interconnection tests are appropriate:
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a) for detecting severe cases of non-conformance;
b) as a preliminary filter before undertaking more costly tests;

c) to give a prima facie indication that an implementation which has passed full conformance
tests in one environment still conforms in a new environment (e.g. before testing an (N)-
implementation, to check that a tested (N — 1)-implementation has not undergone any
severe change due to being linked to the (N)-implementation);

d) for use by users of implementations, to determine whether the implementations appear to
be usable for communication with other conforming implementations, for example as a
preliminary to data interchange.

Basic interconnection tests are inappropriate:

e) as a pasis for claims of conformance by the supplier of an implementation;

f) as a means of arbitration to determine causes for communications Aai

Basic inferconnection tests are standardised a subset of a confermance i '?cluding

capability and behaviour tests). They can be used on their own rmance

test suite. The existence and execution of basic interconnecii

2.2.3 Capability tests

Capabilily tests provide limited testing of each of the i nts in a

Part, to|ascertain what capabilities ofthe U t those

observalle capabilities are valid with 4 i and the

PICS.

2.2.3.1 Applicability of capability tes

Capability tests are approgriate;

a) to check as far as possi

b) as a preliminw

c) to check tha e rmance
requirements;

d) to enfable effi

e) wher

Capabili

f) on their ow i tion;

g) for t s been
implgmented or not implemented;

h) for resolution of problems experienced during live usage or where other tests indicate
possible non-conformance even though the capability tests have been satisfied.

Capability tests are standardised within a conformance test suite. They can either be
separated into their own test group(s) or merged with the behaviour tests.

2.2.4 Behaviour tests

Behaviour tests test an implementation as thoroughly as is practical, over the full range of
dynamic conformance requirements specified in a Part. Since the number of possible
combinations of events and timing of events is infinite, such testing cannot be exhaustive.
There is a further limitation, namely that these tests are designed to be run collectively in a
single test environment, so that any faults which are difficult or impossible to detect in that
environment are likely to be missed. Therefore, it is possible that a non-conforming
implementation passes the conformance test suite; one aim of the test suite design is to
minimise the number of times that this occurs.
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Behaviour tests with capability tests are the basis for the conformance assessment process.

Behaviour tests are inappropriate:

a) for resolution of problems experienced during live usage or where other tests indicate
possible non-conformance even though the behaviour tests have been satisfied.

Behaviour tests are standardised as the bulk of a conformance test suite.

NOTE Behaviour tests include tests for valid behaviour by the IUT in response to valid, inopportune and
syntactically invalid protocol behaviour by the real tester. This includes testing the rejection by the IUT of attempts
to use features (capabilities) which are stated in the PICS as being not implemented. Thus, capability tests do not
need to include tests for capabilities omitted from the PICS.

2.2.5 Conformance resolution tests

Conformiance resolution tests provide diagnostic answers, as near t0 definjti ible, to
the reso|ution of whether an implementation satisfies particular . of the
problems of exhaustiveness, the definite answers are gained akthe ex ining tests
to a narrpw field.

The test|architecture and test method will normally be chosér_sSpeci irements
to be tegqted, and need not be ones that are generally < el reguirements. They may
even b¢ ones that are regarded as being abstract
conform}nce test suites, for example j i ng, say,
the diagmpostic and debugging facilities<of the

The dist|nction between behaviour tests” and confd istrated
by the c3 i entative
selectior] of conditions unde ¢ hcorrect
behavioyr in other circum cefs. S 0 fined to

conditionls under which|i ‘ Vi v confirm

strictly confined and previously identified situation (e.g.
nt, to check whether a particular feature has been
ing operational use, to investigate the cause of problems);

a) for pfoviding gye
during implementatio

g and offering resolutions for deficiencies in a |current

Conformance resolution tests are not standardised. As a by-product of conformance testing,
errors and deficiencies in protocol parts may be identified.

2.2.6 Interpretation of clauses/subclauses and statements

The TCN described in IEC 61375-1 is subject to a sort of interpretation to translate some
clauses/subclauses and requirements into realisable test suites. The complexity of most TCN
protocols makes exhaustive testing impractical on both technical and economic grounds. To
cope with a real implementation and extract from IEC 61375-1 all the relevant tests and some
criteria were used. The criteria were grouped according to their characteristics:

a) imperatives;
b) illustrative;

c) directives;
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d) options;
e) weak phrases.

The following subclauses describe the criteria.

2.2.6.1 Imperatives

Imperatives are those words and phrases commanding that something shall be provided and
are classified as mandatory. They are:

a) shall — dictates the provision of a functional capability;

b) must or must not — establishes performance requirements or constraints,—_

c) is reqquired to — is a specification statement written in the passive voj

d) are gpplicable — includes, by reference, standards or other doc addition
to th¢ requirements being specified;

e) resppnsible for — is a requirement written for architecgture As an
exanlple, " In extended reply delay applications, the master 's respy cing the
master frames so that the minimum time to transmit 1 bllowing
master frame is greater than T_safe..";

f) will + is generally used to cite things that the opg hent are
to prpvide to the capability being specified. Fg a strong mastar, it will
signgl its demoting to all nodes andxit will re e bus as a weal master
until p strong node is appointed”;

g) should — when it is used, the specificatio is_considered to be very we¢ak. For

exaniple, " Devices supporting the apability should have a device pddress
smaller than 256.".

Continupnce

Phrases|that follow_an\imperatixe
level, forla supplta requiteme

duce the specification of requirements at|a lower

a) as fopllows,

b) belo

c) follg

d) inpg

e) listed

f)  support

Phrases ‘that-introducestempe sHndication—that-maytead—to—definiteor-indefinite—actions, or

enumera’uve that may lead to infinite test cases

Table 2 — Continuance indication

Statement Example

1 |for each A PV_Set identifies a set of variables belonging to the same dataset, including for each
variable the Memory_Address where it should be copied to (or from), and including for the
whole dataset the Freshness_Time.)

2 | while While sending BD packets, the producer filters incoming BR packets and starts
retransmission after insertion of a transmission pause (PAUSE_TMO in addition to the
normal SEND_TMO)

The requirement containing temporal or enumerative is tested with a finite time or finite
sample.
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2.2.6.2 lllustrative

This is information within the requirements document. The data and information pointed to by
illustrative strengthens the document's specification statements and whenever possible is used
as sample category input for the test. Namely:

a) figure;

b) table;

c) for example;

d) note.

2.2.6.3 pPptions

Options |s the category of words that give the developer latitude in sa i f ification

statements that contain them. This category clearly forms the basis X{fo)y ments

declaratEE)n into the PICS. However, those requirements containing $ words

loosen the specification, increase the risk of non-interoperabilit } bts

a) can (Example: Gateways with Bus_Administrator capability ce i8 ses.);

b) may [(Example: Class 5 devices may offer the Bus

c) optignally (Example: The User_Programmable capalgi

d) exclésion (Example: while the IUT is [ 8 hode e node responds to thel naming
fram¢ but not to the status request{or 3 ng ponse frame).

Options ghall drive the PICS production.

2.2.6.4 Weak statements

Weak sthtements are gpt to _cals i i s, such
wording |provides a basi ing i For the
extent of testing, this category geners entative
set of sgmples. ve breseen
by the clause unde :

g 3 — Weak statements

A\

PH rase&with ) Example

N\
adequate e transmitter and the receiver connector shall be adequately identified,
preferably:

« light grey for the transmitter;

« dark grey for the receive.

be able to Fhretimk :aycl as—wetrasthe dpp“batiull strat-beabtetoaccessa portcons stently,
i.e. write or read all its data in one indivisible operation

be capable A device with double-line attachment shall be capable of being attached to both a
single-line or to a double-line EMD segment, as shown in Figure 56

effective The entity which effectively accesses the objects in each layer is called the Layer
Management Entity, or LME

normal While sending BD packets, the producer filters incoming BR packets and starts
retransmission after insertion of a transmission pause (PAUSE_TMO in addition to
the normal SEND_TMO.

provide for The Application Layer for Variables (AVI) shall provide for Cluster access the
following primitives, illustrated in Figure 14 and specified in the following
subclauses
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2.2.7 Relation to interoperability

One of the aims of this conformance test is to lead to comparability and wide acceptance of
test results produced by different testers, and thereby minimise the need for repeated
conformance testing of the same system. Interoperability plays a principal role, since the
conformance test is aimed to facilitate interoperability, it has been taken into account with the
following domains:

Table 4 — Relation to interoperability

Application interoperability the ability of TCN to provide a consistent implementation of the syntax and
semantics of the data which are interchanged

PI’OtOCOl Ir eroperdoliity the dDNity O TUIN 1O Titercriange FuuUs vid e bUIlIlllUlIlbdlIYllb pld%)llll

Service inferoperability the ability of TCN to support a subset of its intended sere/ﬂ:& ~

User percgived the ability of the service user (human, application, ching) to exch ge}w ormation

interoperapility via the TCN

No provigion is made in this standard to implement or reco nd\anyintexoperabitity tefst.

2.2.8 Relation to performance test

Performance attributes relate deeply on servi )Y N, even thoygh this
conformance test does not intend to implemen evertheless perfqrmance
attribute$ were taken into accountin t

inction or
med with

h

Speed

Accuracy teNdeschipes the degree of correctness with which the fungtion is
ef ion is or is not performed with the desired speed. An
|

tion is: the receiver hysteresis test

the
on
r the

Dependabllity

as it is

2.3 Conformance assessment process outline

2.3.1 General

The main feature of the conformance assessment process is a configuration of equipment
allowing exchanges of information between the IUT and a real tester. These are controlled and
observed by the real tester.

In a conceptual outline, conformance testing should include several steps, involving both static
conformance reviews and live testing phases, culminating in the production of a test report
which is as thorough as is practical.

These steps are:
e compilation of the PICS;
e compilation of the PIXIT;

o test selection and parameterisation;
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e basic interconnection testing (optional);

e capability testing;

e behaviour testing;

e review and analysis of test results;

e synthesis, conclusions and conformance test report production.

2.3.2 Analysis of results, outcomes and verdicts

The observed outcome (of the test execution) is the series of events which have occurred
during execution of a test case; it includes all input to and output from the IUT at the points of
control grd-observation:

The foregpeen outcomes are identified and defined by the abstract tes ificatign taken
in conjumction with the protocol Part. For each test case, there maybe\one ot\moxe f?/}reseen
outcomep. Foreseen outcomes are defined primarily in abstract te

A verdict is a statement of pass, fail or inconclusive to k preseen

outcome]in the abstract test suite specification.

The anglysis of results is performed by comparing ; i breseen
outcomeg.

The verdict assigned to an observed ov
outcome] If the observed outcome is unfexesee
state whhpt default verdict shall be assigned.

The megns by which the somparison 0 te%v

made is putside the scope ofkthis\stg

NOTE Amongst the passibilti
a) manual or autom i

b) compa

breseen
tion will

d outcomes with the foreseen outcomes is

c) translafi
the for

ranslating

The verdid

d) pass n vant TCN

e) fail means ysery vant TCN

f) inconclusivesmeans that the observed outcome is valid with respect to the relevant TCN Parts but prgvents the
test pufpes€ from being accomplished.

The verdict assigned to a particular outcome will depend on the test purpose and the validity
of the observed protocol behaviour.

The verdicts made in respect of individual test cases will be synthesised into an overall
summary for the IUT based on the test cases executed.

3 Conformance test of an MVB device

3.1 PICS

PICS pro-forma is a set of tables containing questions to be answered by an implementer, and
limitations on the possible answers.

It contains two types of questions:
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questions to be answered by either "YES" or "NO", related to whether a clause (ranging
from a macroscopic functional unit to a microscopic one) has been implemented or not.
The allowed answers, which reflect the base specification, are documented in the PICS as
requirement; the answers constitute the support;

questions on numerical values implemented (for timers, for sizes of messages, for
frequencies, etc.). The legitimate range of variation of this value, which reflects the base
specification, is given in IEC 61375-1. The answers constitute the supported values.

3.1.1 Instructions for filling the PICS pro-forma

PICS are organised in tables. Columns in the tables are:

3.1.1.2

This cold

3.1.1.3

This cold

3.1.1.1 Abbreviations

The follgwing abbreviations are used i P [C Q-fafm
. mgndatory

n/a: not ppplicable

Ref.
Suppgorted subclause
Supported capability
Reqyirement
Implg¢mentation

Parameter values

optional
copditional

default
or O

e PICS.

3.1.1.4 Supported capability column

The capability is supported if the Implementation Under Test (IUT) is able to:

generate the corresponding service parameters (either automatically or because the end
user explicitly requires that capability);

interpret, handle and when required make available to the end user the corresponding
service parameter(s).
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3.1.1.5 Requirement column

This column indicates the level of support required for conformance to IEC 61375-1.

The values are as follows:

m mandatory support is required;

o] optional support is permitted for conformance to the IEC 61375-1. If implemented it must
conform to the specifications and restrictions contained in the relevant clause. These

restrictions may affect the optionality of other items;

c the item is conditional, the support of this item is subject to a predicate which is

referenced in the note column:;

n/a theg item is not applicable.

If options$ are not supported the corresponding items shall be conside

3.1.1.6 Jmplementation column

This colymn shall be completed by the supplier or implemén
been designed so that the only entries required in its oy
Y: yes, the item has been implemented;
N: no
- thg item is not applicable.

In the P ed 'm' should be supported by
Sub-iteni ding leading feature is supp
the IUT.

3.1.1.7 Parameter valies co

3.1.1.7.1 A||ow$i >
This coldmn is alre d Mdjca he minimum value for a parameter.

3.1.1.7.2

This cold

for the g 8 value is used as the entry in this column. When the

recommeénd ange e mean value is used.

3.1.1.7.3 Allowedyza

Ne pro-fo

g

3

gle.

'ma has

he IUT.
brted by

default
tandard

This column’is already filled and indicates the maximum value for a parameter.

3.1.1.7.4 Implemented value

This column shall be completed by the supplier or implementer. The pro-forma has been
designed so that the entry required is the implemented value. In case of multiple values, the

default value shall be chosen.
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3.1.2 PICS tables
3.1.2.1

Identification of PICS

- 23—

The following table is intended to be filled in order to identify the pro-forma.

Ref. No. Question Response
1 Date of statement
2 PICS serial number
3.1.2.2 |dentification of the implementation under test
The follgwing table shall be filled in to identify the implementation un st. x
Ref. No. Question Requirement / \ \ spo
1. Implementation name \\ \ \/
2 Version number \ >
3 Special configuration S \
4. Power supply \/
5 Other information
NOTES
1 Implen gnce
test sh
2 This is
3 The spe
4 The po |st the
values
5 Otheri
3.1.2.3 |dentificatiah of\t u \{Q and/or test laboratory client
The follgwing table shallMetfiled ¥ identify the IUT supplier and the test laboratory ¢glient.
Ref. No. \ Q}e&o}\ \/ Requirement Response
1. Org}m\'s\xtio me \ m
2 Cchtar{%me}g) m
3. Address: m
4 Telephone number m
5. Fax number’ m
6. e-mail address m
7. Other information! m

1 Fill in if the information is available.
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3.1.2.4 Identification of the standard

The following table shall be filled in to identify the standard applied to the IUT for the
conformance test.

Ref. No. Question Requirement Response
1 Title m
2 Reference number m
3 Date of publication m
4 Version number m

3.1.2.5 Globalstatement of conformance

This table shall be filled in by the IUT supplier in the “Implementation” ¢Qlum

Ref. No. Question Requirement

il

1 Are all mandatory capabilities implemented? m \

AN

ecification. Non-sipported
implgmentation|is non-

NOTE Arlswering "No" to this subclause indicates non-conformance to
mandatory] capabilities are to be identified in the PICS, with an explan
conforming.

3.1.2.6

This table shall be filled in by the IUT s to iderfify the device class of the IUT.
An IUT i interface to determine to whigh class
it belongs.

Ref. No. VCapablllty Implementatipon

1

|
3.2.2.3 /\ } } Class 1

[ 1]
2 [ 1]
3 3.2.2.4 N |Class2 [ ]
4 3225 N\ ~ \ Class 3 [ ]
5 3.2.2.6 \ Class 4 [ ]
6 3247 \ > Class 5 [ ]

3.1.2.7 Class

This tabjesshall be filled in by the IUT supplier if the device class declared in the [‘Device
classes” table is Class 0.

Ref. No. Subclause) Capability Implementation
1 3.2.6.7 Active_Star_Coupler [ 1]
2 3.2.6.7 (refer to NOTE) Star_coupler [ 1]
3 3.3.3 Repeater [ 1]
4 3.2.4.3.1 ESD backplane [ 1]
5 3.24.2.1 ESD cable [ 1]
6 3.2.5.2.1 EMD cable [ 1]
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3.1.2.8 Class 1

This table shall be filled by the IUT supplier if the device class declared in the “Device classes”
table is Class 1.

Ref. No. Subclause Capability Requirement Implementation
1 3.2.2.3 Device status m [ 1]
2 3.2.2.3 Process data m [ 1]

3.1.2.9 Class 2

This table shall be filled in by the IUT supplier if the device class desglared in\the [‘Device
classes”|table is Class 2. /\

Ref. No. Subclause Capability Requi}Qn%\t |nﬁ>@}\n)2tion
i

1 3.2.2.4 Device status m Q \ T\

2 3.2.2.4 Process data n{\\ \‘[ )\
3 3.2.2.4 Message data 114\ \ \ \[\1/
4 3.2.21 Network management (TNM?/ —;g [ 1]

3.1.2.10| Class 3

This table shall be filled in by the IUT supplie device class declared in the [“Device

classes’|table is Class 3.

Ref. No. Subclause \ \( }M\B\biliﬁ‘) \\/ Requirement Implementation
~—_"

1 3.2.2.5 I \%viceQS_WS

3225 \ &{ssﬁita >

3225 N\ A0\, | Messdoe data

3(3(3]|3]|3

2

3

4 3.2.2.5 /\\ \t{se%&a\g@w(nable

5 3.2.2.1 \ \ Network sfanagement (TNM)

3.1.2.11

This tab d in by the IUT supplier if the device class declared in the [“Device
classes”|table4s C 4.
Ref. No. Subclause Capability Requirement Implementation

1 3.2.2.6 Device status m [ 1]

2 3.2.2.6 Process data m [ 1]

3 3.2.2.6 Message data m [ 1]

4 3.2.2.6 User programmable (TNM) o) [ 1]

5 3.2.2.6 Bus administrator [ 1]

6 3.2.21 Network management (TNM) [ 1]

3.1.2.12 Class 5

This table shall be filled in by the IUT supplier if the device class declared in the “Device
classes” table is Class 5.
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Note that the test of the TCN gateway is not covered
specification in IEC 61375-1.
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by this standard due to incomplete

Ref. No. Subclause Capability Requirement Implementation
1 3.2.2.7 Device status m [ 1]
2 3.2.2.7 Process data m [ 1]
3 3.2.2.7 Message data m [ 1]
4 3.2.2.7 User programmable o] [ 1]
5 3.2.2.7 Bus administrator o] [ 1]
6 3227 TCN-gateway’ m =1
3.1.2.13| Segment
This table shall be filled in by the IUT supplier to declare which type ‘of busssegment th¢>device
is desigrled to be attached to.2
Ref. No. Subclause Capability M&méﬁt\\ \Imrhémenhation
1 3.2.1.1 ESD o) RN \ N
2 32+ OGE3 =
3 3.2.1.1 EMD [ ]
NOTE One of the given capabilities should be capability

is considefed mandatory (m).

4
AL S
sen apdNor the COW purpose, the chosen

3.1.2.14| Redundancy %
This tabje shall be filled b ler to declare if the IUT implements the |double-
segment| attachment and N
Ref. No. Slﬂ{:l@se< Q ba,ga\)iﬁ/ty Requirement Implementation
1 3.2.1.3 A< PhWancy media o [ ]
3.1.2.15| Redun W
This table in >by the IUT supplier if in the previous table, [column
“Implem¢ plemetitation is Y.
Ref. No. Capability Requirement Implementation
1 3.2.5.4.2\) Is line A marked? [ ]
2 3275.4.2 Is line B marked? [ 1]

3.1.2.16 Device address

This table shall be filled in by the IUT supplier declaring the device address of the IUT as

supplied for this test.

Ref. No. | Subclause Capability Requirement

Implementation value

1 3.5.1.1 Device_Address

2 This test is purposely crossed out to make evidence that TCN gateway test is not covered.

3 This test is purposely crossed out to make evidence that OGF is not

covered.
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3.1.2.17 Timing general values

This table shall be filled in by the IUT supplier who shall declare the implementation values of

the Timing General Values.

— 27 —

All boundaries are derived from the IEC 61375-1 and they refer to the ALLOWED range.

Ref. No. Sub- Capability Require- Allowed min. Default Allowed Implemen-
clause ment value max. tation
1 3.2.3.2 T_reply_max |[m T_reply_def = T_reply_def = T_reply_def =
3.4.2.2 42,7MS 42,7|J.S 66,6 us.
2 3.4.2.4.1 | T_ignore m T_ignore = 1us. | T_ignore = T_ign}r%=
T_reply_def ZP5IS!
3 3.4.2.5 T_alive m T_alive = T_alive = 5
1,3 ms 1,3 ms /0 (\
4 3.4.2.4.1 | T_safe m T_safe = T_safe = -
T_reply_def T_reply/_~d€f \/
3.1.2.18| Additional timing for Classes 4 and 5 only
This table shall be filled in by the IUT supplier who shall declarethe ementation vplues of
the scan| rate value. The IUT supplier shall decldre\t xpressed as a percentage
of the dgclared value. This table applig$ only a devices

Defautf value

Ref. No. || Subclause | Capability Requir@nt Implenientation

1 3.6.4.3 Scan Rate

a\h&\’?t;: 64 devices every
12 .

3.1.2.19

This tab
services|i

Ref. No. Capability Requirement Impleméntation

WRITE_RESERVATION (03)

READ_MVB_STATUS (10)

[ 1]
[ 1]
READ_MVB_DEVICES (12) []

3.1.2.20 ESD section option

This subclause applies only if the response Y is given at the line referred to as 1 in 3.1.2.13.
One of the given capabilities should be chosen and for the conformance test purpose the
chosen capability is considered mandatory (m) .

Ref. No. Subclause Capability Requirement Implementation

o [ ]

1 Backplane bus used

2 Cable used o] [ 1]
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This subclause applies only if the response Y is given at the line referred to as 1 in the tables

of 3.1.2.20 and 3.1.2.7 reference 0.

Ref. No. | Subclause Capability Requirement Allowed Allowed Implementation
min. max.
1 3.2.4.3.1 Extension of |c - 3.1.2.20 Ref. 1 - 10 cm. [ 1]
a stub
2 3.2.4.3.1 Pitch c—3.1.2.20 Ref. 1 2,0 cm. 20 m. [ 1]
between
adjacent
taps
3.1.2.20J2 ESD cable
This subclause applies only if the response Y is given at the line refeked\toxas(2\in e}able of
3.1.2.20
Ref. No. | Subclause Capability Requirement AIIowe@ Qw Implenmentation
1 3.2.4.3.2 Equipotential | c — 3.1.2.20 Ref. 2 56 mrx? [ ]
wire (Aﬁg 22 20)
Ref. No. | Subclause Capénl\uk (\\ 6 ( UR?qm/rement Implementation
1 3.2.4.3.1 | Equipotential wire identi¥i atlc}\\klNlé\Q \c\—_3/1/.2.20 Ref. 2 [ ]
2 3.2.4.3.1 Equipotential wire identification foN\ c—3.1.2.20 Ref. 2 [ 1]
3.1.2.20/2.1 ESD cable @c{ﬁne\d\\m >
Ref. No. Clause Cé\gmﬁ\\_j Requirement Implenientation
1 3.24.4 Shi d connested to t ing of each c—3.1.2.20 Ref. 2 [ 1]
( nector:
2 3.2.4.4 ect to%%::%ng of each ¢ —3.1.2.20 Ref. 2 [ ]
A \con
3.1.2.2043
This subpfause\apgplies*anyway if the response Y is given at the line referred to as 1 or|2 in the
table of $4.2. TS part Js a declaration by the client, not subject to testing.
Ref. No. Sbbckau% Capability Requirement Implemenpntation

1

8.24.6.2

Conform to ISO/IEC 8482 (RS-485). m

[

]

3.1.2.21 ESD connector

This table shall be filled in by the IUT supplier who shall declare how the connection to the
ESD segment is implemented.
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3.1.2.21.1 Cable side
Ref. No. Subclause Capability Requirement Implementation
1 3.24.5.2 Line_A 9-pin and LINE_B Sub-D 9 m [ 1]
connectors using metric screws
(IEC 60807)
2 3.24.5.2 Connector_1 Cable female m [ 1]
3 3.24.5.2 Connector_2 Cable male m [ 1]
4 3.245.2 Shielding m [ 1]
5 3.24.5.2 Conductive casing connected to the m [ 1
cable shield
6 32452 Makes-an-—electrical-contactwith-the m “[\1
receptacle when fastened ( \
N
3.1.2.22| Receptacle side <\
Ref. No. Subclause Capability éeqwn}\ \Lmﬁ}mentation
1 3.2.45.2 Line_A and Line_B use 9 pin Sub-D N ]
9 receptacle called mVB-S1 '\
2 3.24.5.2 MVB-S1 receptacle has metri \n /[/ ]
screws (IEC 60807)
3 3.2.4.5.2 MVB-S1 receptacle mal{e,\\ )/ A m [ ]
4 3.2.4.5.2 Line_A angQine_B 9 Su D () [ ]
9 receftaclesall
5 3.24.5.2 MVB-S2 rece acle as\metr _/ m [ ]
screws (
6 3.24.5.2 MVB-S2 re epta(:‘l'e\Kma [ 1]
7 3.2.452 /\ Shle)dm'g\\ \ S [ ]
8 3.24.5.2 C&%&juctive casi connec% to the [ 1]
[\ cable hield
9 3.2.45.2 akes ahele trlca ontact with the m [ 1]
(\ re ta e astened
3.1.2.23
This sub he response Y is given at the line referred to as itgm 3) in
3.1.2.13
3.1.2.23
Ref. No. Subc%se\) Capability Requirement Implementation
1 3.2.5.4.1 Shielded cable m [ 1]
2 3.2.5.4.1 Jacketed cable m [ 1]
3 3.2.5.4.1 Twisted pair m [ 1]
4 3.254.2 Individual wires marked distinctly4 m [ 1]
5 3.25.4.2 Line A identified as: m [ 1]
A.Data_P A.Data_N
6 3.2.5.4.2 Line B identified as: m [ 1]
B.Data_P B.Data_N

4 The two pairs of wires may be geometrically laid out as a quadruple, in this case, diagonal wires should form
one pair.
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Ref. No. | Subclaus Capability Requirement Allowed min. Allowed max. Implementation
e
1 3.2.5.4.1 Cross-section wire m 0,34 mm? (AWG 0,56 mm? [ 1]
22) (AWG 20)
2 3.2.5.4.1 Twist per meter 12 - [ 1]
Ref. No. | Subclause Capability Requirement Value Implementation
1 3.2.5.4.3 Impedance m Zw =120,0 Q (10 %) between_ [ 1]
U,5 BR and 2,0 BR 7

2 3.25.4.4 Attenuation Less than 15,0 dB/km ag/f\é \{\]

3 3.2.5.4.4 | Attenuation Less than 20,0 dB/k(n/é\\xO B?\ { N

4 3.2.5.4.5 | Distributed Less than 46 pFAq ai\1,0 [N\
capacitance

5 3.2.5.4.6 | Capacitive m Less than A5 pk/m at TXBR ]
unbalance to
shield

6 3.2.5.4.7 Crosstalk m fat than Ww%n 0,5to [ 1]

7 3.2.5.4.8 Transfer m 0 m®/m at 20,0 MHz |[ 1]

impedance N

8 3.2.5.4.8 Differential ess than 2,0 mQ/m at 20,0 MHz [ 1]
transfer
impedance

9 3.2.5.4.9 Continuity of wires K (n\ Less t%n 10,0 mQ/m [ 1]

3.1.2.23)2 EMD line atta

N

NN

Ref. No. Subclavée z < \<‘\ap bifity Requirement Implementation
1 3.2.5.6.1 ,F@W SthAm nt) m []
2 325.5.1/\§k\eld nti\@y > m [ ]
3 3.2.5.5.1 é&se\xde\\ e cormhected to receptacle m [ 1
4 3.2.3\5.1 é&s torgonprect the shield to its device ground m [ 1]
5 32\5{\{ \ Doublé\line attachment o] [ 1]
N
Ref. No. | -Subclaus Capability Requirement Allowed min. Allowed max. Implementation
1 3.2.5.6.1 Length of stub m - 10,0 cm [ 1]

3.1.2.23.3 EMD connector

The following cable side and receptacle side tables shall be filled by the IUT supplier who
shall declare how the connection to the EMD segment is implemented.
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3.1.2.23.3.1 Cable side
Ref. No. | Subclaus Capability Requirement Implementation
e
1 3.2.5.6.3 Line_A and Line_B are on 9-pin Sub-D9 m [ 1]
connectors called Connector_1
2 3.2.5.6.3 Connector_1 has metric screws (IEC 60807) [ 1]
3 3.2.5.6.3 Connector_1 male [ 1]
4 3.2.5.6.3 Line_A and Line_B are on 9-pin Sub-D9 [ 1]
connectors called Connector_2
5 3.2.5.6.3 Connector_2 has metric screws (IEC 60807) m ( \L ]
N
6 3.2.5.6.3 Connector_2 female m /\< (\ [\}\
7 3.2.5.6.3 | Shielding m < \ N
8 3.2.5.6.3 | Conductive casing connected to the cable shield m/\\ \ \[\]
9 3.2.5.6.3 Makes an electrical contact with the receptacle m \ \[/]
when fastened / \
Ref. No. | Subclause Capability Requlreyént/_\ Valu\5 Implpmentation
1 3.2.5.4.9 Transfer impedance m (\\)/ / hes thaM,O mQ/m ([ ]
,0 MHz

3.1.2.23{3.2 Receptacle side

Ref. No. | Subclause Ca abll Requirement Implé¢mentation
1 3.2.5.6.3 Line mmmmce cle m [ ]
dm
2 3.2.5.6.3 M\{B\I\/H\is metr(m\rews\\t;@gh) [ ]
3 3.2.5.6.3 M B MY.s e ale \ [ ]
4 3.2.5.6.3\/ W&E\Q\R%SWD 9 receptacle m [ 1]
5 3.2.5.6.3 /N\B bkz\h\s\rnetrlc\s?\éws (IEC 60807) m [ ]
6 3.2.5.6.3 M\ 2.8 m [ ]
7 3.2.§6.3 shi dmb\ > m [ ]
8 4)\‘&6\% ‘ Condbv\tlve casing connected to the cable shield | m [ 1]
9 3\2\@\ &\akqs/e)n electrical contact with the receptacle m [ 1]
when fastened
~/
Ref. No. | Subclause Capability Requirement Value Implementation
1 3.2.5.4.9 Transfer impedance m Less than 20,0 mQ/m |[ ]
at 20,0 MHz
3.2 Test suites

This subclause specifies the test suites to be applied to an MVB device
conformance. There are three main groups of test suites:

e basic interconnection tests;
e capability tests;

e behavioural tests.

to assess

its
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The list of standard test instruments, test bed description and list of test application software,
that shall be used during the MVB test suites, are reported in Annex B. Also, in Annex B are
two proposed templates for test reporting.

Physical layer testing requires manipulation of signal amplitude and signal timing. To reduce
the effort of adapting existing generators, either frame or telegram generators, or creating ad-
hoc frame generators, the idea for testing the electrical part of the physical layer is to use a
test equipment derived from a reference medium attachment unit followed by a waveshaper.
The waveshaper samples the signal coming from the test equipment and generates the
required conditions to stimulate the IUT.

The waveshaper shall sample the incoming bit sending out an outgoing bit:

a) with the amplitude changed as required by the test.
b) with the rise time changed as required by the test.
c) with the fall time changed as required by the test.
d) with the jitter as required by the test.
control path
v\/ﬁ
Test Equipment (l
est Equipmen B Q\_ hafter A
Medium Attachment T B
Unit — ] —!
\\) Cable
~__"
Q uT —1_A
% |
ig — Application of the waveshaper
3.21 B on tests
The basjic/interco tion tests are a subset of the behavioural tests. The following two
clauses | list” the relevant clauses of the behavioural test that constitutes th¢ basic

interconnection tests in the case of an MVB device using respectively ESD and EMD
attachment.

3.2.1.1 ESD basic interconnection tests

The following table lists the relevant clause to be applied to the ESD basic interconnection
tests.
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Table 6 — ESD basic interconnection tests

Subclause to be applied
3.2.41 ESD test layout
3.24.2 ESD identification
3.2.4.3.2 ESD connector

3.2.6.1.1 Requirements

3.2.6.1.2.1 Device status protocol
3.2.6.1.2.8 Capabilities field
3271 Simple test

3.2.1.2 EMD basic interconnection tests

The follgwing table lists the relevant clause to be applied to the basicNintepcomnection
tests.

Table 7 - EMD basic intercm sts

Subclause to MAQI/'&‘/7 A
3.2.5.1.1 Resistancg/{e}t\ /\\ % ( w ‘\/

3.2.5.1.4 Measurementof the\s\l‘gqal Nefowuriﬂgtransmission

3.2.5.1.5 Receiver befaviour te

3.2.6.1.1 Requiremer‘k\s

(\ \/
3.2.6.1.2. \:\Qviﬁst\ar@p\rotc}oo\l) ‘\>
3.2.6.12.8 Cap\ébil(ift-ie\s fiékk )

27k Ve bad N,
)

gncy of the PICS against the declared values into the PICS
iminary filter before undertaking more in-depth and costly test[ng;

e to check~that_the\capabilities of the IUT are consistent with the static confgrmance
requirements specified by this standard and IEC 61375-1;

o to enablee e ele On O PeENaVvIoU S O D€ Mmade

when taken together with behaviour tests, as a basis for claims of conformance.

Refer to Clause A.3 for the role of the IUT supplier and the Laboratory test to be played in this
activities.

3.2.3 Behavioural tests

The behavioural test suites are sub-divided into the following test sequences.

3.2.4 Electrical short distance medium
3.2.4.1 ESD test layout

The ESD test layout consists of
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a) two conductors carrying the serial data;
b) an equipotential conductor;
c) two terminators biasing at each end;
d) stubs to attach the devices participating on the network.
uT Test Equipment
TXE TxS RxS TXE TXS RxS
| | | I
terminator? ferminator/
biasing T blasing
Power [ oo - A\
Supply|  Vpp A 2/pp
Vep . Ru N [ ] Ru
ata_N I
> Rm Rm
Rd Rd
GND
gn@e e i OND
Compjonents k'gype B \VQIu Connections Type Value
Ru N850 2 N | vpp Supply voltage 5,0V|3,0wW
Rm \1,88\}}\1/@ GND Reference voltage 0,0V
Rd 39000 1 W
Figure 2 — ESD test layout
3.24.2
ESD identification is to test the implementation of the requirement 3.2 4 2 1:

3.2.4.3 ESD section specifications

3.2.4.3.1 ESD attachment backplane

This test is conditioned by 3.1.2.20.

verify that the equipotential conductor is marked distinctly.

verify that the two conductors of a line are named Data_P and Data_N;
verify that the two conductors Data_P and Data_N are marked distinctly;

verify that the equipotential conductor is named Bus_GND;

Test the implementation of the requirement 3.2.4.5.1 of IEC 61375-1.
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Verify that Line_A and/or Line_B through independent connection points, identified as shown
in Figure 1 as:

e A.Da
e B.Da

ta_P and A.Data_N; respectively;
ta_P and B.Data_N.

device device rack
Bus_Controller Bus_Controller Bus_Controller

:u'l'm

m" .
&

A.Bus_GND

A.Data P

female

Line_ B

3.2.4.3.2

Test theli

j) states
checks fi
then the

current ljmitation, th

This val
IEC 613]

Calculat
Calculat

Calculat

The load

Figure 3 — ESD backplane _section (double-line)

ESD connecto

a minimum so
br these
minimu

5V/70mA =71,42 Q
5V /300 mA =16,6 Q
5V /350 mA =14,28 Q

s.chosen from the E96 standard table are respectively 71,5 Q, 17,8 Q, 14,]

in item
'his test
applied,
aximum
chosen.
cified in

Q, the

values f

t—rear—enough—to—the—catcutated—vatues—Resistor power—s—chosen—big—en

account for the derating.

a) the connectors shall have the polarity and arrangement shown in Figure 4;

b) measure 5,0 V £ 5 % as in the following table;

Table 8 — Measurement idle

Measurement points Result
Pin 8 to Pin 6 50V+5%
Pin 9 to Pin 7 50V5%

ugh to

C) connect a load of 71,5 Q 1 % 5 W between the couple of pins in the following table and
measure the voltage across them. See item j) 3.2.4.5.2 of IEC 61375-1;
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Table 9 — Measurement with load for minimum current

Measurement points Result
Pin 8 to Pin 6 50V+5%
Pin 9 to Pin 7 50Vt5%

d) connect a load of 17,8 Q 1 % 5 W between the couple of pins in the following table and
measure the voltage across them;

Table 10 — Measurement with load for maximum current

ya

Measurement points Result

Pin 8 to Pin 6 5,0visgo/\\ &

Pin 9 to Pin 7 5,OVi5\3§ \ N

e) cohnect a load of 14,3 Q 1 % 5 W between the coupl S, i follgwing taljle and
megasure the voltage across them.

Table 11 — Measurement with load for overcur

/X
Measurement points( ) 8 ( Ue?@/
Pin 8 to Pin 6 NN\ s8my
Pn9toPin7 £ 50 mV

@@W
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cable

N

Line A LineB 2 2 g 3
© 9 ”:’l gl
[2]) (2] om om
alZ & Z 4 4 <
ol S| & & < o
| © ©| ®© m
Q|| o)A B
<|<| | o b
515
o=
- S
6l [7] [8] |9 6| |7] [8] |9
efee) _ [plelels]
B e1ble ST T s1b)e X
| - L |
11 2 ||3|| 4 |5 1 2| 1A 5
o z o = o z
EI EI EI EI il il W
g 8 8 |3 5 BLERE
<| < o |o ' \\\<' <
<I m| | I
2 g 2
3 3 - 3

i
cable

r\

able -

%

SD,connector arrangement

signment for the ESD connector

A.Datq P, pasitive witg Line_A

7

A.Bus_GND, ground Line_A

A.Datg N negativagire Ling_A

B.Bus_GND, ground Line_B

TxE (gpti al)\ \ )

A.Bus_5V, positive supply Line_A

B.Datd P, pw wiré\Line_B

Ol | N o

B.Bus_5V, positive supply Line_B

AW N =

B.Datd_N/ nedative™wiré Line_B
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3.2.4.3.3 ESD connector of the terminator

Test the implementation of the requirement 3.2.4.5.3

Vce 5V + ABus_GND 6

B.Bus_GND 7

}

A.Bus_5V

(o]

Mce SV_+ g Rus_ 5V "

Connect|la 5 V 1 W short-circuit protected p
Measurel the voltages as:

13 =E measurements pin to pin

\/@gés{reme poh}@ \ Result

/\& Pin6 1 Pin\1~/\ 2V +10 %

.\ Rinee ping_/ 47V +10 %
< \Qin\r\to%4 2V +10 %

4 \ \\ P}\Ho\ﬁins 47V +10%
S

it test

3.2.4.4 ESD Line_

3.2.4.4.1 ESD conventions

a) The characteristics of each device are measured at the points where the line is attached to
the device, Data_P, Data_N and Bus_GND.

b) When measuring a transmitter, the circuit of the receiver is the normal receiving state.

c) When measuring a receiver, the circuit of its transmitter is in a high impedance state.

d) If the device is attached through connectors, these are included into the measurement.

3.2.4.4.2 ESD signal waveform

Test the implementation of the requirement in 3.2.4.8.1 and 3.2.4.8.3
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With the test setup described in Figure 6:

Power
Suppl

Oscilloscope IUT Test Equipment
o060 TXE TxS RxS TXE TxS RxS
Channel A = | | |
P terminator/
S terminator/ blasmg
. biasing Vpp

GND
A
U
eas ent
a) Usin d the arrangement of Figure 6,|acquire
a fra
b) The
c) The
d) The
e) The tted frame shall be a differential voltage that is:
— LPW state least 0,125 us and at most 1,0 BT.
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VA
M5V e e e
[minimum
. :[:transmitter sw ing
+200 MV -
200 mv -
-750 mv-
lsv SR ] FERSRSREEE! PRttt EEES RS ST RSt tar. ThE. SR EI T NS TR SRR (Lh
5§V
3.24.43
Send at |Bit and
End_Del
Using the digi i jitter ¥ ent is accumulated (long-term jitter).
This is d iati i edge "n" cycles after the first r[sing (or
easure 100 cycles of an incomirlg frame
(n x period of BT). This is the Igng-term
S 66 us. The value specified for the| jitter is
all not exceed 3 o.
tation of the requirement 3.2.4.9 of IEC 61375-1 and| applies
of 3.2.4.9 of IEC 61375-1 shall be guaranteed by the datasheet
e receiver are tested by applying a sequence of frames containing 256
random fdta-bits in the data field, passed by a waveshape modifier. The waveshape modifier

shall be abteto

a) sample the incoming bit and sending out an outgoing bit with the amplitude changed as

required by the test;

b) sample the incoming bit and sending out an outgoing bit with the rise time changed as

required by the test;

c) sample the incoming bit and sending out an outgoing bit with the fall time changed as

required by the test;

d) sample the incoming bit and sending out an outgoing bit with the jitter as required by the

test:

1) the amplitude of the outgoing signal from the waveshape modifier shall be set until the

oscilloscope read a differential voltage of 250 mV p-p;
2) verify that the IUT receives correctly all frames.
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3.2.4.5.2 Input impedance

This subclause tests the implementation of the requirement in 3.2.5.7.2

The sequence is the following:

a) attach the test fixture and waveform generator as shown in Figure 8;

b) test both with the device not powered and with the device powered and not transmitting;

c) set the generator to produce a 1505 kHz sinusoid at about 5 V p-p differential measured

at Vi;
d) verify that the level is constant (£2 %) from 150 kHz to 1500 kHz;

e) meagure Vo (p-p differential) with the generator set to 150 kHz;

f) Vo should be greater than Vi/2 V. This verifies that the differ
greafer than 12 kQS6;

g) calcdlate the ratio Vo/Vi , if the ratio is 20,5 the test passes.

3.2.5 Electrical middle distance medium
3.2.5.1 Measurement of terminating resistors
3.2.5.1.1 Resistance test

This tesfis intended to check the requitems

This is g pure resistance test of the tey
switched off.

The resigstance shall have the fo

3.2.5.1.2 Inductance t
This tesfis intendgt G

ance is

the IUT

The ind ng resistors is executed by connecting a sipe-wave

generatg

Optional

and 2,0

ge.

een 0,5

3.2.5.1.3 Measurement of insertion loss

This test is intended to check the requirement 3.2.5.7.1 of IEC 61375-1.

For this test, the measuring setup illustrated in Figure 8 is required.

One MVB connector of the IUT is connected to a terminating resistor via a 20 m MVB cable.
The other MVB connector of the IUT is connected to a sine-wave generator (with an internal
resistance Zt = 120 Q) via a 20 m mVB cable. The amplitude of the signal output by the
frequency generator is set to 4 V at the location of the voltmeter, without the IUT inserted.

5 The lower frequency limit is 150 kHz.

6 12 kQis the specified minimum value of impedance.
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The insertion loss is measured as the ratio between the voltage present at the location of the
voltmeter in a setup without IUT with shorted cables (2 x 20 m MVB cable) (1)) and the voltage
present with the IUT inserted (2)).

With the IUT switched off or in normal operation, the maximum permissible loss at frequencies
between 0,5 BR and 2,0 BR is 0,15 dB.

Zt=120 Q 20m Zt=120 Q
Y
f=0.5BR 1. 1 o A2.Data
f=2.0BR At-BataN—1—H—1-A>Data—N
1) IUT removed, .
cable connectors directly connected IuT 2) UT inserted

This tesfis intended to check the requirements 3.2.5(9.2(and 3:2\5.9.

The waveform of the signals from the ips.

Due to the data encoding, the transmitier ¢ N length
(1,0 BT)} a half-bit in length (0,5 BT) bperator
shall chqose one of these

The IEC [ d and one additional for current limit.
e Heay ¢ i hall be placed at the connection poin{ of IUT
(whe

heavy test circuit

0.42 2t

Figure 9 — EMD transmitter heavy load circuit

By sending a master frame F_CODE4 subscribed by the IUT as source port, the TE authorises
the IUT to send a slave frame: the differential output signal from the IUT (slave frame) is
measured at the IUT for channels A and B by means of an oscilloscope. The sourced frame
from the IUT data bits are a sequence of

first 64 bits at "1";

the second 64 bits at "0";

the third 64 bits with the sequence “10” repeated 32 times;

the fourth 64 bits with the sequence “01” repeated 32 times.

According to the IEC 61375-1, it shall comply with Figure 11:
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a) the signal shall have a voltage level of 5,5 V max. and £1,5 V min. symmetrically to the

zero line (Figure 11);

b) the difference between the steady-state amplitudes of two successive pulses must not

exceed 100 mV;

c) the slew rate of the output signal shall be more than 15 mV/ns within 0,100 us of the zero-

crossing (Figure 11);

d) The maximum jitter shall be limited to +2 %. This jitter is defined as the actual time
difference between Two signal voltage zeroes in reference to an ideal interval of one Bit

Time (Figure 11);

e) The overshoot of the output signal, defined as the ratio of the maximum amplitude to the

stationary amplitude shall not exceed 10 % of its stationary amplitude.

As an option, in order to improve signal quality, the transmitter may us
Pre-Emphasis. In such a case, the transmitter shall comply wit
requirenents except requirement e) that is replyced by the following‘tequi

f) thg ratio of the Pre-Emphasis amplitude to the steady s
range from 165 % up to 235 %;

g) thg duration of the Pre-Emphasis pulse, measured from\thefront edge of the wg

h) thg difference between the pgsiti
consecutive pulses shall not excee

e called
e-listed

e in the

veform,

in two

d at the

The heayy load test fixture shall be disconpectedxTh
connecti d the_ogerator shall verify the same previous
ircuit(see Fi

items (a

light test circuit
TS

TxE

O\ N
Figure 10 — EMD transmitter light test circuit
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(Up-Un)y V]

< 10% of steady-state amplitude
+5,5 * i

steady-state amplitude

+1,5
(>15 mV/ns) +10 ns —»E -
[ i 1N
— T
100 ns 100 ns
-1,5
0,5 BT or
- 10BTor
1,5 BT
(proportions shown for 1,5 BT)
-5,5

(Up-Uny V]

+95,5

A pre-emphasized amplitude
min. 2,5V

4 steady-state amplityde
min. 1,5V

+1,5

-1,5

5.5 (proportions shown for 1,5 BT)

Pre-Emphasis

Figure 11 — Example of pulse waveform at EMD transmitter

The light test circuit shall be disconnected. The idling test circuit shall be placed at the
connection point of IUT (see Figure 12).
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transmitter under test

Data_P idling test circuit

150 pF] 150 oF] 150 pF|

Data_M

Figure 12 — EMD transmitter idling test circuit

The repl

the volta

y of IUT shall have the end delimiter with some characteristic:
ge must not exceed 200 mV (see Figure 13) <\
(Up—in) VI lastbit cell End Delimiter \ \)

HIGH § 1.0BT

r\l

1.5BT—» transjtterisablina

end of <
frame @ mv >
+ time

20! mV\1 w T >

| Q <300 ns————
LA \( LOW

/"\/\ l"<

)

wnal with end delimiter

These points are verifiable on the IUT for channels A and B by means of an oscilloscope.

RxS | ? m "o

TxS ast bl 10BT last bit 10BT

| 1,0 BT ju p—1.DBT|4 10BT|a = 1,0BT
HIGH HIGH
I undefined undefined
L | 1 LOW
»Rr end detected |‘ end detected

0,75BT +125ns 0.75BT+125ns
BR = 1,5MHz or 1,5 Mbit's, BT = 668,7 ns

Figure 14 — Example of end delimiter for EMD medium

14 and

d;



https://iecnorm.com/api/?name=aff41112ef080b1af0be32a0354a8ebf

- 46 - 61375-2 © IEC:2007(E)

If the transmitter uses the pre-emphasis, the transmitter shall comply with the requi
a),b),c),d) and requirement e) which is replaced by the following requirements:

rements

e) the ratio of the pre-emphasis amplitude to the steady state amplitude shall be in the range

from 165 % up to 235 %;

g) the duration of the pre-emphasis pulse, measured from the front edge of the waveform,

shall be 330 ns.

3.2.5.1.5 Receiver behaviour test threshold set to 200 mV

This test checks the requirement 3.2.5.10.1 of IEC 61375-1.

To test the receive behaviour of the IUT, it is necessary to find out at what maximum deviation
of the rgceived signal from the ideal signal the IUT can still correctly’i tthe received
data.

The IUT |is connected to the TE via 20 m of MVB cable.

To gengrate such a non-ideal signal, the sender of the i ted with an additional
attenuat y input of
the IUT.

If the IU dge the
reception by sending a slave frame. N slawe

3.2.5.1.6

This tes 0OmV is
set.

To test aximum
deviation pret the
received

The IUT

To generate gignal, the sender of the TE is provided with an additional
attenuat input of
the IUT.

If the IU dge the
receptiorp by ,sending a slave frame. No slave frame may be lost.

3.2.6 Slave device status test suites

The slave device status test suite shall be executed in distinct phases depending of the

capabilities of the IUT. The following phases are specified:

a) common test;
b) custom test;

c) specific class test.

Phase 1 covers the tests that are common to all devices irrespectively to the capabilities.
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Phase 2 covers the tests to be applied to devices that require customised test method having
lacks of capabilities or characteristics (as an example a class one device is able to sink ports
but not to source ports, consequently it is not able to answer at application level to incoming

test data).
Phase 3 covers the tests that are specific of a certain MVB class.

3.2.6.1 Common test

This test applies to Classes 1, 2, 3, 4 and 5.

This testrdees—rotapphyrte-ClassH-

3.2.6.1.1 Requirements

The IUT] requirements and the test equipment requirement a
subclauges.

3.2.6.1.1.1 IUT requirement
The IUT |supplier shall define:

) the physical address of the IUT;
) phys|cal redundant capability;
c) the T|_ignore time of the device;
)

)

tchover when the device resq
If the device is a class

capability to-connectéither or the single line (LINE_A or LINEB),

alowing

onds to
1, this

without
C test).

and the

with the

The test equipment shall provide a Class 2 or higher MVB device with a manager interface

(MGI) to send a WRITE_RESERVATION request message to IUT (see SER test
standard).

NOTE The two above-mentioned devices might be the same device (master and slave).

3.2.6.1.2 Common test execution procedure

in this

Test clauses presented hereinafter contain questions asking for proof, the relevant clause

specifies the test to prove the compliance to the question.

7 NOTE: For class 1 devices, if a device responds to a Device_Status_Request with a Device_Status_Response

(with RLD=0), the switchover is mandatory
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3.2.6.1.2.1 Device status protocol

This test checks the requirement 3.6.4.2.of IEC 61375-1 summarised by the following

question:

is a device replying with its Device_Status_Response ,when receiving a Master Frame with

F_code = 15 (Device_Status_Request) and with its own address?

The test equipment shall send one or more Device_Status_Request.

The test passes if the IUT response is a Device_Status_Response (16 bits length response)

for every Device Status Request.

The test|shall be terminated when 10 Device_Status_Request are sent.

3.2.6.1.2.2 RLD and LAT

This tesf checks the requirements 3.6.4.1.2.4 and 3.6.4.1 75- ummarised

respectiyely by the following questions:

e is th¢ RLD flag set if the Observed_Line is disturbgd?

e is th} LAT flag asserted if the master frame of tis 9 a ived over Ling_A, and

negated if it was received over Line B*

Using a [lay-out without physical layer re & ipment shall send a sgquence

of Devige Status Request and read -tk att O AT and RLD flags|in the

Device_$tatus_Response sent back by(IUT.

The test|passes if the RLD i set% and\f the LAT flag is always set to the same

value.

The test|shall be termin S S tatus_Request are sent.

Using a [lay-out @ dancy, the test equipment shall send a seqyence of

Device_$tatus_Req ith™t 3 sequence of status of line connection.

a) Atle with either lines connected.

b) At least alDevice\Status gquest with only line A connected.

c) Atle

d) AtleastaDeWwee\S

For any step\it'shathexecute the following check (the test pass if):

Step 1. Al Device_Status_Responses in this step shall have RCD=0.

Step 2 All Device_Status_Responses in this step shall have the LAT=1 and the RLD=1.

Step 3 All Device_Status_Responses in this step shall have RLD=0. If the IUT is a class 1
device or if it has this configuration option set for the other class, the LAT bit shall
change every time, or else it shall remain equal to 1.

Step 4. All Device_Status_Responses in this step shall have the LAT=0 and the RLD=1.

3.2.6.1.2.3 SDD

This test checks the requirement 3.6.4.1.2.4 of IEC 61375-1 summarised by the following
question:
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Is the SDD flag set by a device malfunction (for instance: ROM or RAM checksum error) or a
fault outside of the device (for instance: damaged sensors) and reset when the fault is

removed

The test

?

sequence is the following:

a) the tester shall execute the procedure to produce a malfunction of the IUT or a fault
outside of the device without effect on the communication (see IUT requirement 6).

The test passes if, for every Device Status_Request sent by the test equipment, then the
IUT Device_Status_Response contain the SDD flag equal to 1.

The t

b) the t
outsi

The 1
Devi

The fest shall be terminated if 10 Device_Status_Request aré

3.2.6.1.2

This tesgt checks the requirements 3.4.2.4.2 and

respecti
Is the ER

The test
flag in t
supplier.

(pass cri

The test

3.2.6.1.2.

This tes
question

Is the F
ports att

est shall be terminated when 10 Device_Status_Request are sent;

— - —
He of the device (see IUT requirement 6).

est pass if, for every Device_Status_Request sent by the te
e_Status_Response contains the SDD flag equal to 0.

.4 ERD flag (option)

ely by the following question:

D flag asserted if T_ignore >

he Device Status_Response

he fault

Wthe IUT

61375-1 summarised

equipment shall send more Deg ) guest and relate the status of the ERD

the IUT

bllowing

The test

equipment shall send a sequence of Device Status Request and read the s

tatus of

the FRC

flag in the Device_Status_Response sent back by IUT.

If the IUT is a Class 1 device, the test is passed when the flag FRC is always 0

If the IUT is a class higher than 1, the test is passed when:

e the FRC flag is 1 if at least one port of the IUT is forced to an imposed value (see IUT
requirement 7);

e the FRC flag is O if all ports of the IUT are unforced (see IUT requirement 7).

The test

shall be terminated when 10 Device_Status_Request are sent.
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3.2.6.1.2.6 DNR flag

This test checks the requirement 3.6.4.1.2.4 of IEC 61375-1 summarised by the following
question:

Is the DNR flag asserted if the device is not operational (for instance application not running)
but able to operate normally on the bus, and negated if the device is operational?

The test equipment shall send a sequence of Device_Status_Request and read the status of
the FRC flag in the Device_Status_Response sent back by IUT.

The test is passed when:

e theflagis 1 if the IUT is not operational (see IUT requirement 8);

e the flag is O if the device is operational (see IUT requirement 8).

The test|shall be terminated if 10 Device _Status_Request are se

3.2.6.1.2.7 SER flag

This tes} checks the requirement 3.6.4.1.2.4 of IEC ised by the fpllowing
question

sivé use and reset when this

Is the S

shall send a sequgnce of

dministrator of the test equipment shallf send a
he status of the SER flag in the Device |Status__

yWlator device of the test equipment shall [send a
age’to IUT with COMMAND field set to RESER)VE, and
snd a WRITE_RESERVATION request messageg to IUT
. The test pass if the SER flag is set to 1 after|the first
er the second command.

bllowing

tus and

Process Data capability?

b) Is the BA bit set to "1" for no special device with bus administrator capability and set to «0»
for no special device without bus administrator capability?

c) Is the GW bit set to "1" for no special device with gateway capability and set to «0» for no
special device without gateway capability?

d) Is the MD bit set to "1" for no special device with message data capability and set to «0»
for no special device without message data capability?

The test equipment shall send one or more Device Status Request and relate the status of
the capabilities field (SP, BA, GW and MD flags) in the Device_Status_Response sent back by
IUT to the capabilities of the device (class of device) defined by the manufacturer.

The test shall be terminated if 10 Device_Status_Request are sent.
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3.2.6.2 Custom test

This test shall be executed using a stimulator supplied by the manufacturer of IUT. Only the
data logger shall be supplied by the test laboratory to test the IUT.

3.2.6.2.1 IUT requirement

The physical address of the IUT is required.

3.2.6.2.2 Test equipment requirement

The test eqmpment is partly supplled by the IUT suppller and thls part is a stlmulator that shall
be capable—efsending gee~ the IUT
(master [frame + slave frame) using the correct period for any one. i i
stimulatqr shall be possible to avoid a sending of at least a single port

Periodically the stimulator shall send a Device Statu eick  the
Device_$tatus_Response sent by the IUT.

The testlequipment is completed by a second part supplie S 2 . Thig part is
a data Ipgger that shall be capable of latching and i e De|ce Status Response
sent by the IUT.

3.2.6.2.3 Custom test procedure

This test checks the requirement 3.6.4\.2.4 i bllowing
question

Is the SBED flag set when vhen all

The test|proceduresis the following
a) the stimulato i

correct
period.
The , the IUT
Devi
The 0 Device_Status_Request are sent;
b) the end all sink process data of the IUT using the correct petiod, but

at leé data shall send in a time greater than the sink time supervision.

The [test( pas if, for every Device_Status_Request sent by the stimulator, the IUT
Devi¢exStatus_Response contains the SSD flag equal to 1.

The test is terminated when 10 Device_Status_Request are sent.

3.2.6.3 Specific class test

This test checks the Class_specific field of the Device_Status_Response of the IUT,.

3.2.6.3.1 Class 1 device specific test

This test shall be applied to Class 1 IUT (no special device, no bus administrator capability, no
Gateway capability, no message data capability).

The capabilities field is «0000».


https://iecnorm.com/api/?name=aff41112ef080b1af0be32a0354a8ebf

-52 - 61375-2 © IEC:2007(E)

3.2.6.3.11 IUT requirement

To run this test, the IUT supplier shall define the physical address of the IUT.

3.2.6.3.1.2 Test equipment requirement

The test equipment shall provide a MVB device with a bus administrator capability (master
device).

3.2.6.3.1.3 Procedure

This test checks the requirement 3.6.4.1.2.3.1 of IEC 61375-1 that is summarised by the
following-guestions:

Does a device of Class 1 response with the "specific" field set to "000Q%

The test|equipment shall send several Device_ Status_Request A0 ify’fthat the
status of| the «specific» field in the Device_Status_Response re ig always
«0000».

The testlis terminated when 10 Device_Status_Reque

3.2.6.3.4 Bus administrator specific test

This tesf shall be applied to the IUT if i\
device, |bus administrator capability,
messageg data capability).

special
dent of

The test|procedure is sub

e ACT/flag;
e AX1fnd AX(@;
e MAS|flag.

3.2.6.3.2.1 IUT requirex

Using th

a) thep s ofthe IUT;

b) Actuali ey\of the Periodic List;

c) the ;{rocedure et «configured» (in possession of a Bus_Configuration) and, optionally,
the |procedure to set «unconfigured» (only executes the Event Round 4gnd the

Devices_Scan) the MVB_Administrator object of the IUT.

3.2.6.3.2.2 Test equipment requirement

The test equipment shall provide a MVB device with bus administrator capability (master
device) with modifiable Actualisation_Key.

Also the test equipment shall provide a data logger to read all Device_Status_Response sent
from IUT.

It would be better if the two above-mentioned devices were the same device (master and
slave).


https://iecnorm.com/api/?name=aff41112ef080b1af0be32a0354a8ebf

61375-2 © IEC:2007(E) - 53—

3.2.6.3.2.3 AX1 and AXO0 bits

This test checks the requirement 3.6.4.1.2.3.3 of IEC 61375-1 that is summarised by the
following questions:

a) Does the AX1 bit correspond to the second least significant bit of the Actualisation_Key
of the Periodic List?

b) Does the AXO bit correspond to the least significant bit of the Actualisation_Key of the
periodic list?

At start-up (bus inauguration) the test equipment shall take the mastership before the IUT (it
may be necessary to turn on the test equipment before the IUT).

The bus|administrator device of the test equipment shall send several Request

to IUT and verify that the status of the AX0O and AX1 bits of in the
Device_$tatus_Response match the last two least significant bit 'Key in
the periqdic list defined by the manufacturer of the IUT.

The testlis terminated when 10 Device_Status_Request aress

3.2.6.3.34.4 ACT flag

This tesft checks the requirement 3.64 by the
following question:

Is the ACT Bit set to 1 if the device is on) and
set to P if the device nd the
Devices|Scan)?

At start-up (bus inaug the IUT

(may be|necessary tur

Then th i\ the test equipment shall send a sequénce of

Device_ efify that when the IUT is «configured» (gee IUT
requirem f the «specific» field in the Device_Status_Response is
set to 1, igured» (see IUT requirement 3) the status of thg ACT is
set to 0.

The test Wpate 10 Device_Status_Request are sent.

3.2.6.3.2.

This test—eheeks—the—requirement—3-644-23-3—oofHEC643751—thatis—summarised by the

following question:

Is the MAS Bit set to 1 if the device is the current master and set to 0 if the device is not the
current master?

To execute this test, the bus administrator device of the test equipment shall use the same
Actualisation_Key of IUT and IUT shall be «configured».

At start-up (bus inauguration) the test equipment shall take the mastership before the IUT
(may be necessary to turn on the test equipment before the IUT).

In this status (phase 1) the bus administrator device of the test equipment shall send one or
more Device Status_ Request to IUT.
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Then the test equipment shall execute a mastership transfer procedure to set the IUT as

master o

f the bus.

In this status (phase 2) the IUT shall send one or more Device_Status_Request to itself.

The test passes if during the phase 1 the MAS flag of Device_Status_Response of IUT is set

to 0, and
The test

3.2.6.3.3

if during the phase 1 MAS flag of Device_Status_Response of IUT is set to 1.
is terminated when 10 Device_Status_Request are sent.

Gateway specific test

This test
administ

The othsg
IEC 613]

The test

e STD
e DYD

3.2.6.3.3
In order

a) thep

b) the p
it ang

c) thep
remo

3.2.6.3.3

The test
device).

3.2.6.3.3.

This tes

shall apply to IUT if it is a device with gateway capability (no cial deyice
rator capability, gateway capability, independent of message d&ta ca ilit

r bus connect to IUT can be WTB bus or other bus (see ga
5-1), nevertheless they are not involved in this test.

procedure is sub-divided into the following phases:

flag;
flag.

.1 IUT requirement

I checks~the requirement 3.6.4.1.2.3.4 of |IEC 61375-1 that is summarised

following

question:

Is the STD bit set to "1" to indicates a static disturbance (remote bus down)?

The test

sequence is the following:

no bus

-3.64 of

remove

(master

by the

a) the test shall execute the procedure to set the remote bus of the IUT in static disturbance

state

(see IUT requirement 2).

The test passes if, for every Device_Status_Request sent by the test equipment, the IUT
Device_Status_Response contains the STD flag of the «specific» field equal to 1;

b) the test shall execute the procedure to remove the static disturbance state from remote bus
of the IUT (see IUT requirement 2).

The test passes if, for every Device_Status_Request sent by the test equipment, the IUT
Device_Status_Response contains the STD flag of the «specific» field equal to 0.
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3.2.6.3.4 DYD flag

This test is intended to check the requirement 3.6.4.1.2.3.4 of IEC 61375-1 that is summarised
by the following question:

Is the DYD bit set to "1" to indicate a dynamic disturbance (e.g. train inauguration)?
a) The test shall execute the procedure to set the remote bus of IUT in dynamic disturbance
state (see IUT requirement 3).

The test pass if, for every Device_Status_Request sent by the test equipment, the IUT
Device_Status_Response contains the DYD flag of the «specific» field equal to 1.

b) The test shall execute the procedure to remove the dynamic disturbanee state from the

remofte bus of the IUT (see IUT requirement 3).
The test passes if, for every Device_Status_Request sent by the fest equipmen, [the IUT
Devi¢ce_Status_Response contains the DYD flag of the «specificx ton0.
3.2.7 Pirocess data test suites
To makg easier the testing of process data capability witho i coverage, some
confidence tests shall be applied to the IUT. A confiden > austive qor fully
covering| all the possible cases referred to specificafion e gives the confidence
that coverage is high enough to assure conformance. f confidence tests take some
advantages: fast execution, low cost, redyction i
The follgwing test suites are implemented
a) simple test;
b) high foverage test;
c) custgm test.
The simple test is ntehded s without computing capability, nevertheless it
may be applied @ p e
The high ty.
The cust and the
high cov e wing to implementation characteristics even though they are
accordi S
3.2.71
This tesfusvintended to execute check on MVB Class 1 IUT that are implemented| without

computing capability.

The IUT shall provide a sink process data (test sink process data) and a source process data
(test source process data) that are not necessarily dedicated to test purposes only.

When the IUT receives the sink process data, it puts a single bit in a register; when the IUT
sends the source process data, it retrieves the previous received and written value and sends
it.

The use of a test register is asking for extra hardware on the device, nevertheless, in some
cases, the same register can be used for application purposes or for other tests (e.g. for
physical layer test).

Figure 15 describes an example of test hardware implementation.
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Internal
address
Logic bus &
OED RD so‘urce port control
WR sink port
<
Q D
o Internal MVB
. data bus Driver
Register

Figure 15 — Example of test hardware implementation

If a pro¢ess data is managed by means of different functions from gheNo s\ugidfor test
process data in the same layer, this process data is considered not t

3.2711 IUT requirement

In order to run this test, the IUT manufacturer shall define:

e the Ipgical address of sink process data;
e the lpgical address of source process data;
e the slize of sink and source process data, the

e the position of the test bit in sink process™d i ; at shall
remdin fixed during the test;

e thep

e the |[maximum to define the minimum time from
Procgss Data Response i 3 }a~ to Process Data Request of| source
proce¢ss data). It shp 3 :

e the list of allih;}r a (application source process data);

e the mean an te the test source process data (the source [process

data|with the test
Hereinaf

3368;

e mask of,sink p ss data = 0111 1111 0000 x000 (the test bit is BIT3, the others bit are

=h
X
(0]
o

e position of test bit in source process data = BIT5;
e maximum setup time of the register = 2 ms;
e application source process data = 25 (128 bits), 26 (64 bits);

e invalidate command = connect to GND the sleep signal field interface.

3.2.7.1.2 Test equipment requirement

The test equipment shall provide a Class 4 or higher MVB device (master device).

The periodic list of the bus administrator shall include two programmable process data (two for
every size type). For every process data, the address and the poll period shall be
programmable.
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Furthermore, the test equipment shall provide a Class 1 or higher MVB device with local
intelligence (slave device).

This device shall be capable of publishing a programmable (address and size) source process
data.

It is possible that the two above-mentioned devices are the same device (master and slave).

No extra requirements, offered by the test equipment, can be requested by the manufacturer of
the IUT (e.g. the use of application process data in the periodic list). All the means needed to
set up the IUT in the testing mode shall be prepared by the manufacturer of the IUT.

3.2.7.1.3 Procedure

For eacH test sink process data subscribed by the IUT, a source progé i by the

test equ|pment shall exist. For each test source process data g 3 a sink

process data subscribed by the test equipment shall exist.

If not |[differently specified, a «write sink proces : of a

Process| Data_Request with size and address specified by tF gcess dath of the

IUT, and| the corresponding Process_Data_Response/sent by equi

If not dif _Request

with size

The test|sequence is the following:

a) the test equipment sha ; ' i source
broce 3 st bit in
the send Frame_Data ) if i - ith|the test
bit in[the Frame_D
The Frame_ cified in
masK of sink Cess change
every .

The source
procé bl to the
test bit in

This }és

b) the testhequipxnen 2 i i source
procgss data requs i i Fite sink
procgss’ datay, ta, and
compare” the test bit in the Frame Data send (that shall be different to the Irevious
Frame_Data sent) with the test bit in the Frame_Data response from the IUT.
The test passes if the IUT response is a correct size slave frame for every «read source
process data request» and if the test bit Frame_Data of these responses is the same as
the previous one in the Frame_Data received.
This test step is finished when 10 cycles are over;

c) the test equipment executes the procedure to invalidate the source process data on the

IUT, it shall send a sequence of «write sink process data» and «read source process data
request» (spaced out by the declared setup time).

The test passes if the IUT response is a correct size slave frame with Frame_Data set to
invalid data irrespectively to the value of the test bit in the Frame_Data sent by the test
equipment.

This test step is finished when 10 cycles are over;
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d) the test equipment shall send the Process_Data_Request of the complementary set of the
list of all source ports (test source process data + application source process data). The
source process data not provided by the IUT shall be requested in all sizes (five
Process_Data_Request), the source process data provided by the IUT shall be requested
in all other sizes (four Process_Data_Request).

The test passes if the IUT never responds (no slave frame).
This test step is finished when 10 cycles are over.

NOTE To run this test, the Class 1 device with computing capability, that is part of the test equipment, is passive
disabled (no source port shall be published). Consequently, the bus administrator of the test equipment uses an
appropriate periodic list that ceases to poll the disabled device. Specific software, loaded into the test equipment,
executes the Process_Data_Request described in the test.

The covérage of the test is hereinafter stated.

Step 1 pf this procedure covers the check of the requirements” 3\54. 4.4 and
3.5.4.1.§ of IEC 61375-1. The indivisibility property of the inteynal\buf{e of ¥ is not
checked

Step 2 qovers the check that the device is able to “not as i Ve i F_code
indicated a frame length different from the configured f i as it is
required|by 3.5.4.1.5 of IEC 61375-1.

Step 3 checks the requirements 3.5.4.14\of |IE

Step 4 of the procedure checks the requi

The requirement in 3.5.4.1. icate how
long ago| it was updated” ig

All tests source
process

3.2.7.2

This testi

The IUT process
data (teg

Each ong resent a
different

At application layer, every time the IUT receives a test sink process data, the value written in
its port shall be copied in the port of the corresponding (with the same size) test source
process data.

The use of these test process data may require a specific test application code on the device.

The test application code shall use the same accessing functions that are used by the
application code loaded into the device when the conformity is claimed and declared by the
IUT supplier in real implementation.
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3.2.7.2.1 IUT requirement

In order to run this test, the IUT manufacturer shall define:

Hereinafter, an example of an IUT requirement is given:

the logical address of the five test sink process data;
the logical address of the five test source process data;

the maximum setup time of the source port (to define the minimum time from

Process _Data_Response of sink process data to Process Data Request

corresponseing source process data). It shall be lower than 511 ms;
the list of all other source process data (application source process data);

of the

the means and the procedure to invalidate all test source process—data (invalidate

comrpand);

(refrgsh timer indicator) and the minimum and maximum period
them|out (refresh test time).

updated
}o point

e sink bits);

e sour , |10 (256
bits)

e maxi

e appli

e inval

o refrep testo\i i i mmand
Get_| a od from 53to 1 min.

3.2.7.2.2

The test i id higher MVB device (master device).

The peri inistratoryshall include ten programmable process data (two for

every siz poll period of each process data shall be progralnmable.

Furthern eht shall provide a Class 1 or higher MVB device with local

intelligen

This devj able of publishing a programmable (address and size) source |process

data.

It is possible that the two above-mentioned devices are the same device (master and slave).

No extra requirements, offered by the test equipment, can be requested by the manufacturer of
the IUT (e.g. the use of application process data in the periodic list). All the means needed to

set up the IUT in the testing mode shall be prepared by the manufacturer of the IUT.

3.2.7.2.3 Procedure

For each test sink process data subscribed by IUT, a source process data published by test
equipment shall exist.

For each test source process data published by the IUT, a sink process data subscribed by the
test equipment shall exist.
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If not differently specified, a «write sink process data» is a sequence of

e a Process_Data_Request, with size and address specified by the test sink process data of
the IUT as defined in the relevant PIXIT, generated by the BA of the test equipment;

e the corresponding Process_Data_Response sent by the test equipment source process

data.

If not differently specified, a «read source process data request» is a Process_Data_Request
with size and address specified by the test source process data of the IUT as defined in the

relevant Pixit and generated by the BA of the test equipment.

3.2.7.2.3.1 Port cycle time

To test *‘xe process data capability, some characteristics about the por;
be explajned:

The cycle_1024 constitutes all the Periodic_List.
The basic period is equal to 1 ms.

The Split_List, which contains the number of master frames
set to 1 ln every index: in every basic period only one port i

F_code and Address identify the port:

e the fpur most significant bits of the 16-bit word-re

e the lg¢ast significant 12 bits represerit the a ss

) 16 its’
3 igure 16> F_code + Address

Convent|onal representa

F_code+ﬂ SS 2> RO\

NN
ort.1 \\Sinkyport) 1
ort_ 2x.}Sink port_2
ort 3 ink port_3
ort_4 |Sink port_4

melimvilmviine

< rame \dat >
F_code & N}dé@
NENAN N 4 _
=~

cle Ned shall

riod, is

ort 5 |SInk port_b

Port_6 Source port_1
Port 7 Source port_2
Port 8 Source port_3
Port 9 Source port_4
Port 10 |Source port_5
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The structure of a general cycle_1024 shall be the following:

Array of 1024 elements

1 Port_x
2 Port_y
3 Port_z
(1024 [Port_y |

The strugture of cycle_1024 in this specific case shall be the followi

Array of |1024 elements

Port_1

Port_2

Port_3

Port_4

Port_5

0

0

0

Port_6

Port_7

Port_8

Port_9 ,

Port_10

0 N
K>
0

Port, 4

Pdért_2

OO NO[OH_R|WIN[—TO

-

"Rort,_3\
Port. 4

\Pogte 5\

KN

0> \

o~

NINININININ/sajA/aj A/ A/ A/ A]JOIR NN IWIN |

AW

Port 6

@%

D 7
rori—

Port_8

Port_9

Port_10

0

0

0

1009

Port_1

1010

Port_2

1011

Port_3

1012

Port_4

1013

Port_5

1014
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1015 |0
1016 |0
1017 |Port_6
1018 |Port_7
1019 |Port_8
1020 |Port_9
1021 |Port_10
1022 |0
1023 |0
1024 |0

The port|address ‘0’ represents non-existing address polling.

The cycle_1024 is completed in 1,024 s.

A cycle_[16 should be enough to poll the 10 ports declared, but ed er tests
with more than 16 ports to poll suggests a longer cycle (cy . s b effects
for the 1D ports declared:

the hypothetical cycle 16 that composes the firs ghall be

repeated to cover the 1024 elements of cycle_10

Examplg¢:

The IUT |has declared the following sink/so

H_cod | Address p
e
1 11 8 _[7 Sink
2 {12 | Sink
3 M Sink.
4 N Sink™’
0 | S5\ [<Source
1 N6\ (N 'Sonrce
2 \ \Q\\\ Soupte
3 8 Source

Sk~ | >Source

The hexadecimal representation becomes:

Port 1 |0x000A
Port 2 |0x100B
Port 3 |0x200C
Port 4 |0x300D
Port 5 |0x400E
Port 6 | 0x000F
Port 7 | 0x1010
Port 8 | 0x2011
Port 9 | 0x3012
Port 10 | 0x4013

The corresponding cycle_1024 is the following:
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1 0x000A
2 0x100B
3 0x200C
4 0x300D
5 0x400E
6 0
7 0
8 0
9 0x000F
10 0x1010
11 0x2011
12 0x3012
15 Ux4071o
14 0
15 0
16 0
17 0x000A
18 0x100B
19 0x200C
20 0x300D
21 0x400E
22 0
23 0
24 0
25 0x000F
26 0x1010
27 0x2011
28 0x3012
29 0x4013
30 0
31 0 [\
32 0 |

AN
L NN
..+ &L\

009 | 0x000A
010 L 0x100B
011 ] 0x200C

042 | 0x308D

013 \OX46QE
ENENKN
015 0\
046 8
01z 0x000F

1018 | 0x1010
1019 | 0x2011
1020 | 0x3012
1021 0x4013

1022 0
1023 0
1024 0

3.2.7.2.3.2 Steps

For each sink-source process data couple, the test equipment shall execute the following
tests:
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a) the test equipment shall send a sequence of «write sink process data» and «read source
process data request» (spaced out by the declared setup time) and compare the sent
Frame_Data (that shall be different to the previous Frame_Data sent) with the Frame_Data
eventually responding from the IUT.

The test passes if the IUT response is a correct size slave frame for each «read source
process data request» and if all Frame_Data of these responses are equal to the
corresponding Frame_Data sent by the test equipment.

This test step is finished when 10 cycles are over;

b) the test equipment shall send a sequence of «write sink process data» and «read source
process data request» (spaced out by the declared setup time) using, for the «write sink
process data», different size8 from that declared in the specific sink process data, and

with UT.
Thel source
proc that of
previpus Frame_Data received.
This fest step is finished when 10 cycles are over;

c) the t¢st equipment shall execute on the IUT the proced process
data.
The {est equipment shall send a sequence of « source

procegss data request» (spaced out by the de

The me with Frame_Data set to
inval rame_Data sent by [the test
equif
This

d) the t¢ z S itg sink process data» using the minimum
refre aximdm refresh test time period.

The i i S 3 of update port timer display an appropriate

ast ‘'sqQurce/process data + application source process data). The
ided in the IUT shall be requesedt in all sizes (five
source process data provided in the IUT shall be requgested in

The test is now stopped, and the tester shall wait for the exhaustion of the maximum refresh
test time period.

The coverage of the test is stated hereinafter.

Step 1 of this procedure covers the check of the requirements 3.5.4.1.1, 3.5.4.1.4 and
3.5.4.1.5 of IEC 61375-1. The indivisibility property of the internal buffer of the IUT is not
checked.

Step 2 covers the check that the device is able to “not accept a slave frame if the F_code
inicates a frame length different from the configured length for that logical address” as it is
required by 3.5.4.1.5 of IEC 61375-1.

8 If the “Write sink process data” declared by the IUT has F_code=1, the test foresees 4 written using the same
address but the other four F_code (0,2,3,4)
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Step 3 checks the requirements 3.5.4.1.4 of IEC 61375-1.
Step 4 of the procedure checks the requirements 3.5.4.1.4 of IEC 61375-1.

The requirement of 3.5.4.1.5 specified as “ a sink buffer shall provide means to indicate how
long ago it was updated” is verified by this test provided by the means of the IUT to
communicate the maximum refresh test time period timeout.

3.2.7.3 Custom test

This test is provided to execute a check on an MVB device where the simple test or high
coverage test cannot be executed. For this check, the test equipment and the test procedure
shall be j ; i ing to the
constraints and guidelines stated into the following subclauses.

The test|laboratory is in charge of executing the test and report the ré

3.2.7.3.1 Process data identification

Each prqcess data of the IUT involved in the test shall be d&

a) mnermonic identifier;

b) size;

c) logical address;

d) type [sink, source, bidirectional).

3.2.7.3.4 Process data sample

Each prpcess data of th hall be characterised by the fpllowing

testability attribute:

a) minium and xi
b) other access ) jce, sequence with other sink process data, gtc.).

All procs
subgrou

ss data ivided into subgroups with the same peculiarity. A sample |of each

may not

the IUT

supplier in the relevant PIXIT.

The conditions and the sequence of change of the ports shall be described by the IUT supplier
in details.

3.2.7.4 Test procedure

For every process data sample, the test procedure shall be according to the following frame-
work:

a) identify the process data;
b) describe the group of the process data sample;
c) describe the test conditions;

)

Q.

describe the test bed;
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e) describe the operation sequence;
f) describe the pass criteria (with reference of the PICS).

3.2.7.4.1 Test execution

The following two subclauses list the subclauses of IEC 61375-1 and the relevant questions

that the test shall check.

3.2.7.4.1.1 Source process data

The implementation of test shall address the following IEC 61375-1 requirements declared at

the beginning of the next sentences:

3.5.4.1.4 of IEC 61375-1 — Does the IUT device no resp Rd
Data_Rdquest indicates a frame length differen ¢
Loglcal_ ddress?

3.5.4.1. S
overwritfen with “0” to invalidate its data?”

3.2.7.4.1.2 Sink process data

The implementation of tes NG owing IEC 61375-1 requirements ¢
at the bgginning of eac e addressed:

3.5.4.1.4 of |EC@5 ‘
the correspondin %

indivisible operationp\&

when sinking process data, storing the 1
ifing the previous contents of that buffer
e frame received over the bus?

3.5.4.1.5 he IUT device, when sinking process data, not accepting
frame if indicat a frame length different from the configured length
Logical_|
3.5.4.1.5 -1 = Does the sink buffer of the IUT device provide means to
how long

nding to

ts of its

Process
or that

s to be

eclared

rame in
in one

a slave
for that

indicate

3.2.8 Slave message data capability test suite

To make easier the test of message data capability, a standard test shall be applied to the
IUT. As already weighed up in process data capability, the use of a standard test has some

advantage: fast execution, low cost, reduced error during test, defined test covering.
The following test type can be implemented:
a) standard test (on a device with a dedicated function test);

b) custom test (other).

3.2.8.1 Standard test

For the purpose of the test, this model considers only two devices participating in the
communication. Figure 17 shows the concept of message data testing, the figure shows two

participating devices and three non-participating devices.
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Vehicle Bus

destination

source—<

>

u
TE devie /\QT

)

Figure 17 — Concept of message @ata

The follgwing general conventions are applied:

a) test §ink message: is a message data that wj

b) test ource message: is a message bessent by the

c) in the IUT shall exist memory regions)\ es onsi
consgecutive items, which size is a
addrgss. The alignment js as follows;

The megsage da
Figure 18 shows the’x

call message

in

S rce've@nd drocessed by the IU[T;

IUT;

+ if|the item<§i ¢ gionnshall begin at an address divisible by 4.

IUT

1 Copy of

ing of a number of identical,
e\of one octet, each octet hgving an

TE as caller-originator and the IUT as|replier.

eply messag

Received
Data Field

¥

time

¥

Figure 18 — Model of the relation between TE and IUT for message data testing

The complete test model is shown in Figure 19, here the TE asks the IUT to become the caller.
The TE originates a message call, the |IUT receives it and copies the data part of the data field
in a call message for the TE. The TE receives the message and copies the data field again
replying to the IUT. The IUT receives the reply message from the TE and copies the data field
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replying to the TE. An IUT timeout is set by the TE against the IUT and a TE timeout is set by

the IUT

IUT
time out

The tranpport Iaer
dt_data |s used most

against the TE.

TE

Session Transport Session T

Recognise
special
code

Copy of a
part of
Received

Data Fietd~

Figure 19 — R

: Copy of :
@% Received [
Data Field |-

Data Field

time ?

between TENand1UT in case of test of IUT as caller

h thetsewen\packet types illustrated in Figure 20. The field
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Message cr_session_header

Transport C.r_pack_3|ze

Control cr_credit T /]
network CR cr_conn_ref cr_msg_size cr_data
header

bits: 8 16 32 4 4 8 [
up to 112 bits
cc_credit
I_ l— cc_pack_size

NoRworK CC cc_conn_ref
header

8 bits 16 4 4
network DR |dr_reason
header

8 8

network
boader DC |dc_reason
8
O\ /N /

° )
network] 1p1 dt\ dafa
header
4 13 TO ; Il
up to/176 bits in , 984 bits on WTB
dt g 1 dt_seq_nr w

network
header AK ak| seq
4 1
network .
header

igure 20 — Packet formats (transport layer body)

3.2.8.2

The IUT |shall:

copy the dt_data a specific message data received by the dt_data of the reply message (tests
the IUT as replier).

It shall check if the first byte of dt_data of received message is 0x83, in this case it shall use
the next four bytes of dt_data as AM_ADDRESS of its reply. The IUT shall use the remaining
data as the dt_data of this reply message; when the IUT receives the reply to this message, it
can send the reply of the first received message using the same dt_data of the reply from TE
as the dt_data of its reply to the first message.

Figure 18 describes the test procedure used when the first byte of the dt_data of the received
message is not equal to 0x83. Figure 19 describes the test procedure used when the first byte
of the dt_data of the received message is equal to 0x83.
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Figure 21 describes the flowchart that shall be implemented in the IUT to execute the test.
Timeout is not shown in the flow chart, but shall be implemented accordingly.

am_bind replier

—

am_receive request
!

Test Call No
Message received?

(receive confirm)

a ofreeeived\message:

Copy the dt_data of
message, included
the first byte

1T

size dt data

v

am_call request

Test reply

@“\%Q
Q Message received?
Q&

(call_confirm)
Copy the dt_data of
received reply message
in dt_data of reply
messagge to send
|

<
v

am_reply request

/)

No

Test Reply
Message sent?

(reply_confirm)

Figure 21 — Test message task of IUT
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3.2.8.2.1 IUT requirements
The IUT shall define:

a) link layer parameters;
b) the network layer parameters;
c) the transport layer parameter;

d) the session layer parameter.

3.2.8.2.1.1 Link layer parameters

The follgwing information shall be specified:

MSG_1 The physical address of the IUT9

MSG_2 The priority event implemented for the event phase i

Table 14 — Event pollﬂ

event_poll_strate{gy (7

NOEVENTS (‘0000'H), (\\//n(?/é@nt\bglling
HIPRIONLY (‘4000’H)§ h ( hi&h pWityMnts only

LOPRIONLY (‘8000'H), l low priaritf events only
HILOPRIO (‘C000’H) ( ~ highnand low priority events

3.2.8.2.1.
The follo

MSG_3
MSG_4
MSG_5

MSG_6 used in

MSG_7

MSG_8 The maxithum length of a message (see cr_msg_size in 2.3.6.5 of IEC §1375-1,
and Figure 20) This value shall be the lowest value of the max send and max
receive messages. This parameter is required by the network and by the upper
layer, this value can be different for different layers; the maximum length of a
message is the smallest of these.

MSG_9 The timeout for replying to the received message in a single call case (see IUT
timeout in Figure 18)

MSG_10 The timeout for replying to the received message in a double call case (see IUT
timeout in Figure 19).

MSG_11  The timeout for replying the received message in TNM services.

9 The “Physical Address” is the “Device Address” on MVB
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For the Group_Directory, management shall be defined if the Group_Directory
exists (multicast) or does not exist (single cast only) or it is fixed. If the
Group_Directory exists, it shall be defined if it is up/downloadable by means of the
network management or by means of service interface or either.

For the Function_Directory, management shall be defined if the Function_Directory
does not exist, if it is fixed, if it is up/downloadable by means of the network
management or by means of the service interface or either.

For the Station_Directory, management shall be defined if the Station_Directory
does not exist (simple routing), if it is fixed, if it is up/downloadable by means of
network management or by means of service interface or either.

For an IUT as node shall be defined the Node_Directory management and if the

MSG_16

3.2.8.2.1
The follo
MSG_17
3.2.8.2.1
The follo
MSG_18

3.2.8.2.1

Th
Th
Th
Th

Th
fun

Th
fun

Th

.3 The transport layer parameter (optional)

wing information shall be specified:

.4 The session layer para

e physical addresso

2 startu@io faddré

Node_Directory 1s fixed or 11 1t Is up/downloadable by /mea of |network
management

For an IUT as node shall be defined the node addres | iS\a ngde in a
train bus with fixed composition.

The multicast transport protocol impleme (0]

n as the

n of the

3.2.8.2.1.6 IUT test application

The IUT shall send to the final function of the source message the same message received by
the final function of the test sink message. This operation shall be executed in less than 1 s.

The source device (SD) of a received message shall be used as the DD (destination device) of
the message replied.

If the DD of the received message is the broadcast address then the IUT shall reply the same
message to the broadcast address.
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3.2.8.2.1.7 General IUT requirement

The following information shall be specified:

MSG_19 The test equipment waiting time to execute another call_request to the same
replier (is identified as caller timeout), after having executed the call_confirm
(receive the reply),.
Caller Session Transport Session Replier
- I am_bind_replier
am_call_request  primiiiiimii. Lt < (replier_function)
(caller_instance S
replier, PRI am_receive request—
out__buffer, | : l«—  (replier_instance
replier_tjmeout) e [ in_buffer)
D - B
---------- « /request
eply mes.s instance,
o pmmmmmhimmm s buffer )
call_confirm
(caller_ipstance,
replier,
in_buffer,
status)

Caller
time out

Ne:
am_call_|

DN > reply_confirm

.......... (replier_instance)

B N am_receive_request
«— (replier_instance,

M in_buffer)

time

MSG_20

Figure 22 — Caller timeout identification10

The IUT agent shall implement the following services:

e Read_Station_Status

e Read_Station_Inventory

10 IEC 61375-1, 2.3.10.2.1 shows an interaction diagram. It is recommended that the user take care of the delay

times.
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Every time the IUT receives a message to the final station (see requirement
MSG_1) of the type station test sink message (osu=1), it shall reply to the origin
station the same received message. This operation shall be executed in less than
1 s. The source device (SD) of the received message shall be used as the DD
(destination device) of the replied message.

If the DD of the received message is the broadcast address then the IUT shall
reply the same message to broadcast address.

Every time IUT receives a function test sink message (osu=0), from the origin
function (see requirement MSG_4) to the final function (see requirement MSG_3),
it shall reply the same message using the origin function (see requirement MSG_6)
as the final function (see requirement MSG_5) of the function test source message
(osu=0). This operation shall be executed in less than 1 s. The source device (SD)

MSG_23

MSG_24

MSG_25
MSG_26
MSG_27

MSG_28

MSG_29

MSG_30

MSG_31

MSG_32

of the received message shall be used as the DD (destingtion wevice) of the
replied message.

If the DD of the received message is the broadcast adgd
reply the same message to the broadcast address.

WT shall

eserved
be|defined

One memory region with at least 16 bytes, that sha
and exclusively available for test purposes. The me
with its address.

A memory area (domain) where ) G execlte the
Download_Segment using test data. Shall i g base_address, the
domain_size (e.g. the sectors size of aflg andthdn invalid domain_size
(e.g. in a Flash with 64*1024 byte,.$ ? invalid

Shall be definetha mg ¢ test equipment cannot exegute the
the base_address is required.

domain area defined in MSG_24. Every
with segment_base_address, segment_gize and

cause a
rovided
eans and the procedure to cause an ERROR event used as an |entry of

the journal object

3.2.8.2.2 Test equipment requirement

TE_1

TE_2

The test equipment shall provide a Class 2 or higher MVB device (message data
capability device) implementing at the application layer a task that sends test
messages to the IUT and receives reply messages from it.

Test equipment shall provide a Class 4 or higher MVB device to execute the bus
administrator function to permit the messages transfer.

It is recommended that the two above-mentioned classes reside on the same device.
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3.2.8.2.3 Procedure

— 75—

The following paragraphs describe the test procedure.

Table 15 — Abbreviations

Abbreviations

3.2.8.2.3.1 Addressing type used

The follgwing table shows the different” addressi o)

procedure.

FN Final Node

FF Final Function

FS Final Station

fgi Einal Group or Individual
fsu Final Station or Function
ON Origin Node

OF Origin Function

oS Origin Station

osu Origin Station or Functi%(\
ogi Origin Group or InW
DC Don’t Care / a)

For evelly test message se Q S
reply melssage. %

O

s used for specific test step

eht, the IUT replies with a corres

5 of the

ponding
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Table 16 — Addressing type

Addr. Test message (from TE) Reply message (from IUT)
Type Fsu| Fgi | FN FF/FS |osu Ogi ON OF/OS |Fsu| Fgi | FN | FF/FS osu ogi ON OF/0S
1.
1 0 0 2530 1 0 0 254 0 1 0 0 254 0 1 0 0 253 0
2. 1 1 0 Req. 1 1 0 Req. 1 1 0 Req. 1 1 0 Req.
MSG_3 MSG_ MSG_5 MSG_
3 o o a a o o o a o = o a
0 0 O ~Neg: (v O O NeYT O (v O NeYT (v 0 Req
MSG_3 MSG_4 MSG_5 /( MSG_6
(1

8 |s the AM_AGENT_FCT value

bis the AM_MANAGER_FCT value

Cls the AM_UNKNOWN value

dThe origina| Station_Id (Req. MSG_7).
€The value rpad using the READ_STATION_INVENTORY service (it ghall bet
fa group add
9The final ndde and the origin node shall be defing
hThe final Stflation_ld of the transit packet
iThe origin Sftation_ld of the transit packet

IThe same vhlue of ON in test message from TE.

ge (see
see requirement MSG_1) to its final function of the test

L MSG_5 as replier_function of am_bind_replier);

. Y essage from the origin station of the test source message (manager
eJUT) (see requirement MSG_1) to its final station of the tesf source

ified, a «function test call message» is an application layer message sent

st equinment usina:
1 Lad b=

e - the origin function of the function test sink message (see requirement MSG_4);
e - the final function of the test sink message (see requirement MSG_3);

e - the IUT physical address as destination device (see requirement MSG_1).
If high and low priority events (see requirement MSG_2 and 3.8.3.2 of IEC 61375-1) are used
by the IUT, all tests shall be repeated for both priorities. The bus administrator shall apply the

different priority Event_Request only for the IUT; for the other slave (Class 2 or upper device
of test equipment) the priority used for Event_Request shall be the same for all steps.

3.2.8.2.3.1.2 Test steps

The step sequence described in this subclause is organised so as to verify the individual
functions depending on the object available or already tested in previous steps.
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The functions may be verified in a single step, or in a single sequence of steps, or in different
sequences of steps.

The following list describes the functions and the step (in parentheses) where they are

a)
b)
c)
d)

e)

verified.
Function message (steps 16, 17, 18, 19, 23)

Station service of TNM (steps 1, 2, 3,4, 5,6, 7, 8, 66)

Messages service of TNM (steps 10, 11, 12, 13, 14, 20, 21, 22)
Domain services of TNM (steps 25, 26, 27, 28, 30, 31, 32, 33, 34, 35, 36, 39, 40, 42, 43,

44, 47, 48, 49, 50, 51)

Clocks services of TNM (steps 52, 53, 54)

f) Journal services of TNM (steps 55, 60, 61, 62)

g)

If not differently specified, in this paragraph all call/reply shall b
addressipg type 1 described in Table 16.

3.2.8.2.3.1.3 Station services

1.

Equipment services of TNM (step 63)

ing the

The [est equipment shall send a “Call_Read_Station_Statu 1375-1)
to the IUT. The TE shall receive the “Reply_Read_Stat 3 e IUT before the
timegut specified on MSG_11. The “Reply_Read_$S S ; rom the IUT, shall

contain the same device address defined in poinf MSC tation_Status |and the
bus_|

The jest equipment shall send a “Cg io ry"{see 5.4.2.3 of IEQ 61375-
1) tq . ¢ 6 g _Inventory” from the IUT
befofe the timeout specified on MSX F Read/ Station _Inventory” sent from
the | i ion_ ofi ' T Station_Status, and|at least

a bitfof Link_Set set to 1 (link MVB
If supported by & e’ test equipment shall send a
“Call] Write_Station_Re&se at e 5.4 C 61375-1) to the IUT using command
= 1 (feservation), a agen i tlon _Adufess), access_type = 0 (WRITEREQ), the

reservation_time_o . S the IUT shall reply with a
“Reply_Write_Statia ionkJhefore the timeout specified on MSG_11, Wwith the
same mana A=W 3tation_Reservation”. After having receiyed the
reply| the IUT - it SER of device status of the IUT is 1.

S step 2), the test equipment shall send a
s see 5.4.2.4 of IEC 61375-1) to the IUT using c¢gmmand
id not equal to manager_id sent in step 3, access_type = 0
e_out = 3600. In this test, the IUT shall reject the |[request
rite_Station_Reservation” with the manager_id sent in qtep 3).

If supported
“Call] Wri
=1 (
(WRI
(time

If IUT (see step 2), the test equipment shall send a
“Call| Write> i Reservation” (see 5.4.2.4 of IEC 61375-1) to the IUT using c¢gmmand
= 1 (reservatio manager_id not equal to manager_id sent in step 3, access_type = 1
(OVHRRIDE), a reservation_time _out = 1. In this test, the IUT shall reply| with a
“Reply_Write_Station_Reservation”, before the timeout specified on MSG_11, with the
manager_id sent in “Call_Write_Station_Reservation” of this step.

The test equipment shall not send any message to the IUT for 2 s (wait
reservation_time_out).

If supported by the IUT (see step 2), the test equipment shall send a
“Call_Write_Station_Reservation” (see 5.4.2.4 of IEC 61375-1) to IUT using command = 1
(reservation), the Original_manager_id (Application_Address), access type = 0
(WRITEREQ), reservation_time_out = 3600. In this test, the IUT shall reply with a
“Reply_Write_Station_Reservation”, before the timeout specified on MSG_11, with the
manager_id sent in “Call_Write_Station_Reservation” of this step.

If supported by the IUT (see step 2), the test equipment shall send a
“Call_Write_Station_Control” (see 5.4.2.2 of IEC 61375-1) to the IUT using RST = 0, the

1"

The Service_Set field of the Reply_Read_Station_Inventory should be used by the TE to execute or skip the
subsequent steps
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test Station_Id shall be the complement of the origin value read in step 2, Station_Name
containing the “MVB CONFORMANCE MESSAGEDATA TEST string. In this test, the IUT
shall reply with a “Reply_Write_Station_Control”, before the timeout specified on MSG_11,
with the device address defined in point MSG_1 and the bus_id read in step 1.

8. If step 7 was successfully executed, the test equipment shall send a
“Call_Read_Station_Inventory” (see 5.4.2.3 of IEC 61375-1) to the IUT with test Station_Id
set in step 7. In this tes, the IUT shall reply with a “Reply_Read_Station_Inventory”, before
the timeout specified on MSG_11, with the test Station_Id and the Station_Name set in
step 7 and the IUT Station_Status. The TE shall verify the Station_Status comparing it with
the value of MVB device_status.

9. If supported by the IUT (see step 2), the test equipment shall execute a
WRITE_STATION CONTROL to restore the original Station Id and the Station Name read
in stgp 2.

3.28.2.3.1.4 Messages services

10. If sppported by the IUT (see step 2), the test ¢ cute a
“Calll Read_Function_Directory” (see 5.4.6.3 of IEC 61375- the IUT
shall] reply with a “Reply_Read_Function_Directory”, fied on
MSQE 11, including the original function_list.

11. If supported by the IUT (see step 2 and requirement M nt shall
execpute a “Call_Write_Function_Directory” (see (5.4(6.4 of -1) to the IUT using
the tgst function directory defined |n Table 17¢ Q

Table 1 nctionditectory,
Function | a\l\stat}t{n
MSG_3[ [MSG_7
MSG_6\ [WMSG\7
Station_id of JE_1
Station_iQof TE_1
In this test, t gply_Write_Function_Directory” before the[timeout
specjfied on N S FUNCION_DIRECTORY is not supported but is
poss \ nctiony Directory using the service interface, the manufacturer
of the S s operation in this step.

12.1f s (see step 2), the test equipment shall exgcute a
“Call irectory” (see 5.4.6.3 of IEC 61375-1) to the IUT. In this fest, the
IUT B SReply_Read_Function_Directory” before the timeout spedified on
MSG_ 111 unction_list written in step 11.

13. If sppparted the IUT (see step 2), the test equipment shall exdcute a
“Calll Read_Station_Directory” (see 5.4.6.5 of IEC 61375-1) to the IUT. In this test,|the IUT
shall Teply with a "Reply_Read_sStation_Direciory” before the imeout speciiied on MSG_ 11
including the original station_list.

14. If supported (see step 2 and requirement MSG_14), the test equipment shall execute a

“Call_Write_Station_Directory” (see 5.4.6.6 of IEC 61375-1) to the IUT using the test
station directory defined in Table 18.

Table 18 — Test station directory

Final station Next station Bus id Device address
MSG_7 MSG_7 Read in step 1. MSG_1
MSG_7 MSG_7 Read in step 1. MSG_1
Station_id of TE_1 Station_id of TE_1 Read in step 1. Device address of TE_1
Station_id of TE_1 Station_id of TE_1 Read in step 1. Device address of TE_1
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15.

16.

17.

18.

In this test, the IUT shall reply with a “Reply_Write_Station_Directory” before the timeout
specified on MSG_11. If the WRITE_STATION_DIRECTORY is not supported but is
possible to download the Station_Directory using the service interface, the manufacturer of
the IUT shall execute this operation in this step.

If supported by the IUT (see step 2), the test equipment shall execute a
“Call_Read_Station_Directory” (see 5.4.6.5 of IEC 61375-1) to IUT. In this test, the IUT
shall reply with a “Reply_Read_Station_Directory” before the timeout specified on MSG_ 11
including station directory defined in Table 18.

The TE shall send a «function test call message» with a one byte of dt data data (see
cr_msg_size in 2.3.6.5 of IEC 61375-1) to the IUT. The IUT shall copy the received dt_data
into the corresponding reply dt_data field. The IUT shall reply to the TE. The TE shall

receipe—the—d+ |U|J=y frressage ually;ny the—recetvred dt_data fietd 'b’} timeout
specffied on MSG_9. This test shall be executed using the addr ribed in
Tabl¢ 16. This test shall be repeated putting in dt_data each in the
following list: 0x00, 0x55, OxAA, OxFF.
The vith the
maxi & fleceived
dt_data into the corresponding reply dt_data field. The AU .|IThe TE
shall i 2 timeout
spec , OxFF,
0x00| ... ing the
addr
The dt_data
built
N
dt_data of IUT
all message Call message
ting address with 0x83
. ’ ¢ode to identify the reply procedure in the test message
. y the destination address of the call message of the IUT;
Table 19 — Nesting address
0 | 0 | 0
MSG_5
Station_id of TE_1
0 | 0 | 0

o the 6™ to 9" bytes identified the size of the dt_data of the IUT call message;
e the remaining data (10th to N"‘) shall be used as the dt_data of the IUT call message.

The IUT shall encode the message and send its call massage. When the TE will produce
the reply using the dt_data of the call of the IUT. When the IUT receives the reply, it copies
the dt_data to the reply of the first message to the TE as described in Figure 21. The TE
shall receive the IUT reply message carrying the received dt_data field before the timeout
specified on MSG_10 This test shall be executed using the addressing type described in
Table 16. In this test the dt_data of IUT call message shall be only a byte. This test shall
be repeated putting in the dt_data of each value contained in the following list: 0x00, 0x55,
0xAA, OxFF.
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23.

24.

26.
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The test equipment shall repeat test 18 using the same parameters for the first nine bytes
filling the dt_data field with the following sequence: 0x00, 0x01, 0x02 ... OxFE, OxFF, 0x00
.. until the maximum length is reached.

If supported by the IUT (see footnote to step 2 and requirement MSG_12), the test
equipment shall send a “Call_Read_Group_Directory” (see 5.4.6.7 of IEC 61375-1) to IUT.
In this test the IUT shall reply with a “Reply_Read_Group_Directory”, before the timeout
specified on MSG_11, with the original Group_Directory.

If supported by the IUT (see footnote to step 2 and requirement MSG_12), the test
equipment shall send a “Call_Write_Group_Directory” (see 5.4.6.8 of IEC 61375-1) to IUT
with at least a group where the IUT is a member. The TE shall receive the
“Reply_Write_Group_Directory” before the timeout specified on MSG_11. If the
WRITE_GROUP DIRECTORY is not supported but is possible te- download the
Group_Directory using the service interface, the client of IUT shall execute thisioperation
in this step.

If supported by the IUT (see footnote to step 2 and requiremen i §tep 21
was executed, the test equipment shall send a “Call_Read_ 5.4.6.7
of |EC 61375-1) to the IUT. In this test, with a
vith the
If th pvided),
ing the
byte of dt dafa (see
cr 5 same dt_data of|the call
e TE shall receive [the IUT

repl SG 9.
If su S this test shall be executed using the

test equipment shall exdcute a
e the original group_list read in step 2Q. If the
it is possible to downlgad the
ace, the manufacturer of IUT shall exedute this

Group_Directo S
operation to

ecute a
lregions
L In this
fied on

If supported by the IUT (see footnote to step 2), the test equipment shall execute the
sequence of services type described inTable 20. For every “Call_Write_Memory” (see
5.4.7.2.2 of IEC 61375-1) writing values into a single memory region (nr_regions = 1), the
IUT shall reply with a “Reply_Write_Memory”, before the timeout specified on MSG_11. For
every “Call_Read_Memory” (see 5.4.7.1.2 of IEC 61375-1) reading single memory region
(nr_regions = 1), the IUT shall reply with a “Reply_Read_Memory” before the timeout
specified on MSG_11.
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Table 20 — Read_Memory and Write_Memory sequence

N° | Service | Size Offset nr_ite Address
type baS’o’"So123456789ABCDEF
ase_ad
dress

1 w 4 0 4 00 00 00 00|00 00 00 00|00 00 OO0 00|00 00 00 00
2 R 2 0 8 00 00|00 00|00 00|00 00|00 00|00 00|00 00|00 00
3 w 2 2 6 FF FF |FF FF|FF FF |FF FF |FF FF|FF FF
4 R 4 0 4 00 00 FF FF|FF FF FF FF|FF FF FF FF |FF FF 00 00
5 w 4 4 2 54 55 56 57 |58 59 5A 5B
6 R 1 0 16 [ 00 [ 00 | FF | FF | 54 | 55 | 56 [ 57 [ 58 | 50 | 54-[5B | FF | FF | 00 | 00
7 w 1 5 4 FF |65 | 66 | 67 | 68 | 00
8 R 1 4 6 54 |65 |66 |67 |68 [89 (N
9 w 1 7 3 FF | 77 | 7&(] 79
12 R 1 6 5 66 | 77,178 79\ 8¢ "XX
13 w 1 8 3 88 Ne%y|8A o
14 R 1 7 5 77 [\88 280 | 8A\| 5B | xx||
15 w 1 6 4 EOEIENN%
16 R 1 5 7 oz Poe | 99\ 8A | 5B |

o T

o T

e T

e The base_address s ik i ; n Offset

ap to base_address™
e The nr_items is fide
e Epery “R@R 2 5 at the
cprrespon

e T

27. If supporte gotnote to step 2), the test equipment shall execute a
“Callf Write_ ¢ 4.7.2.2 of IEC 61375-1) to two memory regions (nr_regions =
2) of i seNaddress of MSG_23 for the first regions and the same base
addrgss for the second region. For every region, the item_size = 1 and nr|items =
8. Thex{irs i lue_list shall contain the sequence 0x00..0x07, the |[second
regign_val hall contain the sequence 0x08..0x0F. In this test, the IUT shall reply
with p “Reply Write Memory” before the timeout specified on MSG_11.

28. If supparted hy the 1UT (QPF footnote ta step ?) and if step 27 was be Qur‘ressfully

executed, the test equipment shall execute a “Call_Read_Memory” (see 5.4.7.1.2 of
IEC 61375-1) to two memory regions (nr_regions = 2) of IUT with base_address of
MSG_23 for the first regions and the same base address add to 8 for the second region.
For every region, the item_size = 1 and nr_items = 8. In this test, the IUT shall reply with
“Reply_Read_Memory” before the timeout specified on MSG_11 with two memory regions
(nr_regions = 2) including, for every region, nr_octets=8 and the same region_value_lists
writen in step 27.

29. If supported by the IUT (see footnote to step 2), the test equipment shall execute a
WRITE_MEMORY (see 5.4.7.2.2 of IEC 61375-1) to the IUT with base_address = 0,
item_size = 1 and nr_items = 16 to restore the values read in the step 25.

30. If supported by the IUT (see footnote to step 2), the test equipment shall execute a

“Call_Write_Download_Setup”(see 5.4.7.3.2 of IEC 61375-1) to the IUT with download
command = 0 (DNLD_PREPARE). The IuT shall reply with a
“Reply_Write_Download_Setup ” with setup_result = 0 (DOMAIN_OK) before the timeout
specified on MSG_11.
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34.

35.

36.

37.
38.

39.

40.

41.

42.
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If supported by the IUT (see footnote to step 2) and if the requirement MSG_25 is defined,
the test equipment shall execute a “Call_Write_Download_Setup” (see 5.4.7.3.2 of
IEC 61375-1) to the IUT with download command = 1 (DNLD_CHECK_ONLY), nr_domains
= 1, and the base_address defined in MSG_25. The IUT shall reply with a
“Reply_Write_Download_Setup” with setup result = 1 (DOMAIN_BAD BASE_ADDR)
before the timeout specified on MSG_11.

If supported by the IUT (see footnote to step 2) and if the requirement MSG_24 is defined,
the test equipment shall execute a “Call_Write_Download_Setup” (see 5.4.7.3.2 of
IEC 61375-1) to the IUT with download command = 1 (DNLD_CHECK_ONLY), nr_domains
= 1, the base_address and the not valid domain_size defined in MSG_24. The IUT shall
reply with a “Reply_Write_Download_Setup” with setup_result = 2 (DOMAIN_BAD_SIZE)
before the timeout specified on MSG_11.

If supported by the IUT (see footnote to step 2) and if the requirement(MSG 24 .is defined,
the fest equipment shall execute a “Call_Write_Download_Setdp
IEC $1375-1) to the IUT with download command = 2
dowrlload_setup_time = 16, nr_domains = 1, the base_address \a
defined in MSG_24. The IUT shall reply with a “Reply_Write

timegut specified on MSG_11, according to requirement M
(DOMAIN_WRITE_ERR) if the domain may not be
(DOMAIN_OK) if the domain may be written.

If supported by the IUT (see footnote to step 2) apd |f thexequitement MSG_24 is defined,
and |f the setup_result of the step 33 is 4 ( , the test equment
shall| execute a “Call_Write_ Download Setu ee” 5.4,73.2 ef IEC 61375 1) to [the IUT
with [ download command = 2 3 dox nload _setup_timeg] = 16,
nr_dpmains = 1, the base_ address and ? UT shall
replyl with a “Reply_erte_DownIoad setupl £ meodut specmed on MSG _[11, with
setup_result = 0 (DOMAIN_OK).

If supported by the IUT
setup_result = 0 andi

tep 34 or step 33 was executed with
is defined, the test equipme{nt shall

execpute a “Call_Wrjte_Down 5.4.7.4.2 of IEC 61375-1) to the |UT with
domain_id = 0 and the _sgg defined in MSG_29. The IUT shall reply with a
“Reply_Write eforeNthe timeout speC|f|ed on MSG_11.

If supported S e to step 2) and if step 35 was executed fthe test
equipment shall rite_Download_Setup” with download command = 2
(DNUD_ IuT shall reply with a
“Reply_ before the timeout specified on MSG_11, with
setup_re AD_CHECKSUM)

If su (see’footnote to step 2), the test equipment shall repeat step 30.

If su UT Xsee footnote to step 2) and if the requirement MSG_28 is defined,
the t ipment shdll repeat the step 33 or step 34 that has the reply setup_result = 0.

If su e IUT (see footnot to step 2) and if step 38 was executed the test

equipment shall execute the sequence of “Call_Write_Download_Segment” (see §5.4.7.4.2
of IEC 61375-1) to the IUT with domain_id = 0 and the segment parameters defined in
MSG_28. For every “Call_Write_Download_Segment” the IUT shall reply with a
“Reply_Write_Download_Segment” before the timeout specified on MSG_11.

If supported by the IUT (see footnote to step 2) and if step 39 was successfully executed
the test equipment shall execute a “Call_Write_Download_Setup” with download command
= 2 (DNLD_TERMINATE_NOBOOT). The IuT shall reply with a
“Reply_Write_Download_Setup” before the timeout specified on MSG_11, with
setup_result = 0 (DOMAIN_OK).

If supported by the IUT (see footnote to step 2), the test equipment shall repeat the step
30.

If supported by the IUT (see footnote to step 2) and if step 40 was successfully executed
the test equipment shall execute a “Call_Write_Download_Setup” with download command
= 6 (DNLD_VERIFY), download_setup_time = 16, nr_domains = 1, the base_address and
the domain_size defined in MSG_24. The IUT  shall reply with a
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43.

44.

45.

46.

47.

48.

49.

50.

51.

53.

54.

“Reply_Write_Download_Setup” before the timeout specified on MSG_11, with
setup_result = 0 (DOMAIN_OK).

If supported by the IUT (see footnote to step 2) and if step 42 was successfully executed
the test equipment shall repeat step 39.

If supported by the IUT (see footnote to step 2) and if step 43 was successfully executed
the test equipment shall execute a “Call_Write_Download_Setup” with download command
= 2 (DNLD_TERMINATE_NOBOOT). The IUT shall reply with a “Reply_Write_
Download_Setup” before the timeout specified on MSG_11, with setup result = 0
(DOMAIN_OK).

If supported by the IUT (see footnote to step 2), and if step 44 was successfully executed
the test equipment shall repeat step 30.

If supported by the IUT (see footnote to step 2) and if step 44 was succes xecuted
the tgst equipment shall repeat step 42.

If supported by the IUT (see footnote to step 2) and if step 46 was ecuted
the tpst equipment shall repeat step 39 but replacing the firgt se e with
segment define in MSG_30

If supported by the IUT (see footnote to step 2) and if step 47 S xecuted
the test equipment shall execute a “Call_Write_Downloa¢ Wi mmand

= 2 (DNLD_TERMINATE_NOBOOQOT). The IUT shs vnload

Setup” before the timeout specified on = 4
(DOMAIN_WRITE_ERR).

If supported by the IUT (see footnot defined,
the test equipment shall repeat step =0, but
using download_time_out = 1 s.

If su xecuted
the fest equipment shall repeat s : i the first

“Reply_Write_Download ) second
“Call_Wnte_DownIoad_ e \

the test equipment
= 2| (DNL <
Download_Setup)/ &

2) and if step 50 was successfully executed
_Write_Download_Setup” with download c¢gmmand
he IUT shall reply with a “Reply Write_
specified on MSG_11, with setup _resylt = 0

. If suppor so\ the IUT (see footnote to step 2), the test equipment shall execute a

“Call] Read . Clocl e€ 5.4.9.1.2 of IEC 61375-1) to the IUT. The IUT shall reply with a
“Reply_Reatk Clock” before the timeout specified on MSG_11 with original time|date in

If suppo ; ecute a
“Call_Write_Clock” (see 5.4. 9 2.2 of |IEC 61375 1) to the IUT with time_ date in seconds
and ticks, these two parameters shall be different from the values read in step 52. The IUT
shall reply with a “Reply_Write_Clock” before the timeout specified on MSG_11.

If supported by the IUT (see footnote to step 2) and if step 53 was successfully executed,
the test equipment shall execute a “Call_Read_Clock” (see 5.4.9.1.2 of IEC 61375-1) to
IUT. The IUT shall reply before the timeout specified on MSG_11 with a
“Reply_Read_Clock” with time_date equal or greater than the value written in step 53. The
difference between the write value and the read value shall be lower or equal to the value
calculated between the sending to the receiving time of the test equipment.

3.2.8.2.3.1.7 Journal services

55.

If supported by the IUT (see footnote to step 2), the test equipment shall execute a
“Call_Read_Journal” (see 5.4.10.1.2 of IEC 61375-1) to the IUT with number_entries = 1.
The IUT shall reply with a “Reply_Read_Journal” before the timeout specified on MSG_11.
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If the number_entries is 1, the test equipment saves the event time_stamp to identify the
start point of events search in the next steps.

If supported by the IUT (see footnote to step 2), the test equipment shall execute a
WRITE_CLOCK to synchronise the reference time of IUT with the reference time of test
equipment

If provided in MSG_31 the test equipment shall execute the procedure to cause the INFO
event and then wait 5 s.

If provided in MSG_32 the test equipment shall execute the procedure to cause the
WARNING event and then wait 10 s.

If provided in MSG_32 the test equipment shall execute the procedure to cause the
ERROR event and then wait 10 s.

If supported by the IUT (see footnote to step 2), the test eqU|p
“Calll Read_Journal” (see 5.4.10.1.2 of IEC 61375-1) to the IUT
The [UT shall reply with a “Reply_Read_Journal” before the tim

ecute a
ies = 2.
SG_11,

with [the last two entries just caused (WARNING and levant
time | stamp.

If supported by the IUT (see footnote to step 2), the™ i ecute a
“Calll Read_Journal” (see 5.4.10.1.2 of IEC 61375-1) i _ephtries =
255.|The IUT shall reply with a “Reply_Read_Journa e e tim ified on
MSG_11, with the three entries just caused (INFO an with the
releviant time_stamp.

If supported by the IUT (see fooths S st equipment shall execute a

“Calll Read_Journal” (see 5.4.10.1
The |UT shall reply with a “Reply_Res
with the last entry just caused (ERR

T with number_entnies = 1.
eAfimeout specified on MSG_11,
ant time_stamp.

3.2.8.2.3.1.8

63. If sup ecute a
“Calll y with a
“Rep -

3.2.8.2.3.1.

64. If su see step Z) and if step 14 was executed, the test equipment shall
exec DIRECTORY to restore the original station_list read in step
13. 1 DIRECTORY is not supported but is possnble to down|oad the
Stati i ing the’ service interface, the manufacturer of IUT shall exequte this
operati the\original station_list read in step 13.

65. If su (see step 2) and if step 11 was executed, the test equipment shall

66.

execlte @ )WRITE/FUNCTION_DIRECTORY to restore the original function_list|read in
step | 10/If the RITE FUNCTION _DIRECTORY is not supported but it is p033|ble to
downtoadttre Funulun_uneuwy usingthe—service inmterface, the manufacturer of the IUT
shall execute this operation to restore the original station_list read in step 10.

The test equipment shall send a “Call_Write_Station_Reservation” (see 5.4.2.4 of
IEC 61375-1) to the IUT using command = 2 (release and keep changes), the
Original_manager_id (Application_Address), access_type = 0 (WRITEREQ). In this test,
the IUT shall reply with a “Reply_Write_Station_Reservation”, from the IUT before the
timeout specified on MSG_11. After having received the reply, the IUT shall verify that the
bit SER of device status of IUT is 0.

3.2.9 MVB repeater conformance tests

This subclause describes the tests that will check the conformity of the repeater to
requirements listed in 3.3.3.1 of IEC 61375-1.

The repeater consists of two nearly identical halves, each one corresponding to one of the
redundant lines (A and B). The tests specified in this subclause refer to the configuration
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where t

he repeater

is between single-line segments,

— 85 —

see the following figure. The

configuration where the repeater is applied as a redundant medium is an option and is not

treated.
' |
Segment 1 | ' '
Q Iencoder"decoderl—| ’—Idecoder"encoderl
=k i direction ! =k
Data_P TS recognition
Data_N < idle/jabber
; RxS = recognition
Figure 24 — Block diagr
The test|bed shall include a test equipment that ig the IUT
shall redeive, a measuring and monitoring _unj frames
on the li its that
are MVB Refer to
Annex B
3.291
This test 61375-
1 in case
The tes telegrams constituted by a master frame and the
correspa ths and
fixed data subset{th d frame
overlappj
The me
e chec correctly repeated (items a) and c¢) of 3.3.3.1);
e measure\the introduced by the repeater for each frame (item f) of 3.3.3.1)|and the
pulsé distortion at the output (item d) of 3.3.3.1).

3.2.9.1.1 Test bed requirements

The IUT is connected to the test equipment and the measuring and monitoring unit by both

segments as shown in the test bed configuration MRTB1 described in B.1.2.1.

3.2.9.1.2 Test sequence

The initial condition of the device is the following: device powered and ready.

The test is performed through the following steps, repeating the sequence for each segments:

Step 1

The TE sends telegrams with well-calculated delays between segment 1 and segment
2 in order to check the capability of the repeater to recognise the initial direction.
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Step 2 The monitoring and measuring unit checks if the frames are correctly forwarded,
according to 3.3.3.1.a), from the initial direction to the opposite direction and if the
forwarded frames are regenerated transparently according to 3.3.3.1.

Step 3 The monitoring and measuring unit checks that the measured delays are of at most
3,0 us (3.3.3.1.1).

Step 4 The monitoring and measuring unit checks that pulse distortion at the output is less
than 10,0 ns.

At the end of the sequence the IUT shall be restored into its operational state.

r bew means

This testlaims to check the requirements specified in item a) : 1in case
of time gverlapping between frames on segment 1 and seg

3.2.9.1.3 Verdict criteria

The test|is passed if Step 2, Step 3 and Step 4 are all passed. Any o
that the |UT fails.

3.2.9.2 MVB repeater test 2

The test|lequipment shall transmit alternately a telegra S -1) and
a slave frame (SF-1) of 64 data bits through segment A 3 master
frame (MF-2) and a slave frame (SF-2) g

The frame spacing between SF-1 and i from\Q,7 Wws (end delimiter of onle frame
and star{ delimiter of the other frame ov,

Seg. 1

Seg. 2

9,

Variable

ure 25 — Frames in test RP-1.2

All the (¢ shall be large enough. Inter-frame spacing is counted from the
middle € e last bit to the transition of the start bit of the preamble.
[ astbit End Delimiter Tdle line Start hit
NL NH

Inter-frame spacing

Frame end Frame start

Figure 26 — Inter-frame spacing

As specified in item a) of 3.3.3.1 of IEC 61375-1, the repeater shall not change the
transmission direction until the signal received remains stable for 2,0 us. According to this,
and even if overlapping occurs, SF-1 should be transmitted completely and without any
distortion. MF-2 should be transmitted correctly only in case this frame is received after
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segment 1 has remained stable for 2,0 us. In other cases, it is not expected that the repeater
will transmit it properly.

It must be checked if SF-1 is always completely transmitted, and which inter-frame spacing
values cause that MF-2 is transmitted properly.

3.2.9.2.1 Test bed requirements

The IUT is connected to the test equipment and the measuring and monitoring unit by both
segments as shown in the test bed configuration MRTB1 described in B.1.2.1.

3.2.9.2.2 Test sequence

The initiJlI condition of the device is the following: device powered and

The test %ents:

Step 1 64 bits
segment 2. The
of segnent 2 is

Step 2

Step 3 by the

At the en

3.2.9.2.3

The test that the

IUT fails

3.29.3

This tes so the

capabilit 5 us is

measure(d.

This tesf ent and

applied fo

0,83 us

+0,104 s

+0,125 us

For each distortion value, frames of all possible lengths are fed through both segments. Inter-
frame spacing will be large enough to avoid overlapping. The repeater shall accept the
distortion, regenerate the frame and forward it to the opposite segment.
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The following picture shows a master frame without distortion (below), and the same frame
distorted (above).

Figure 27 — Pulse distortion

This distortion is in the limit of what the repeater should accept. Depending on the moment
when the transition of the start bit occurs in reference to the checking of the repeater, the

repeater could consider this frame as incorrect. If it rejects some frames, the percentage of
incorrectframes will he measured

Finally, the test is executed with one out of three frames that sh
transition (see Figure 28).

)

Out-of-place
transition

of-place

o

Uuy

The rep place in
the seg

3.2.9.3.1 Test bed require

The IUT|is connected by both

segments as sh !

3.2.9.3.2
The initial conditio is the following: device powered and ready.

The test|i h the following steps, repeating the sequence for each segment:

Step 1

Step 2 |[Check that the IUT accepts this distortion, regenerates the frame and forwafrds it to
the opposite segment.

ent transmits frames with a pulse distortion of + 0,83us.

Step 3 The test equipment transmits frames with a pulse distortion of + 0,104 us.

Step 4 Check that the IUT accepts this distortion, regenerates the frame and forwards it to
the opposite segment.

Step 5 The test equipment transmit frames with a pulse distortion of +£0,125 pus.

Step 6 Measure the percentage of incorrect frames.

Step 7 The test equipment transmits one out of three frames with an out-of-frame transition.
Step 8 Check that the IUT detects this failure and transmits the frame without regenerating it.

At the end of the sequence the IUT shall be forced into its operational state.
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3.2.9.3.3 Verdict criteria

The test is passed if the checks of Step 2, Step 8 and Step 8 are all passed. Any other
behaviour means that the IUT fails.

Comment: The test must be repeated for telegrams with slave frames of all possible lengths.

3.29.4

MVB repeater test 4

This test is to check the requirements specified in item g) of 3.3.3.1 of IEC 61375-1.

The test equipment will transmit a telegram formed by a master frame and a slave frame of

256 datg
of one f

timing has no constraints so it may be large enough.

The reps

e inter
e inter
seco

e inter

3.2.9.4.1

The IUT]i

segment]

3.2.9.4.2

The initiTI condition

bits. Inter-frame spacing will vary from 1,5 us (this is the case when amnend ¢
ame and the start bit of the other frame are overlapped), to Otker

MF || SF

N
e NS
Variable

frame spacing

hd frame (itemlg
frame s

the device is the following: device powered and ready.

elimiter
spacing

hes that

n of the

delay.

by both

The test is performed through the following steps, repeating the sequence for each segment:

Step 1

Step 2

Step 3

Step 4

The test equipment transmits a telegram formed by a master frame and a slave frame

of 256 bits. Inter-frame spacing is set to 1,5 us.

For inter-frame spacing <2 us, check that the IUT does not transmit these
properly.

For inter-frame spacing between 2 us and 4 us, check that the IUT del
transmission of the second frame according to 3.3.3.1.9).

For inter-frame spacing >4 us, check that the IUT transmits the second frame
any delay.

frames

ays the

without

Repeat the sequence increasing the inter-frame spacing by 0,03 us until the value of 6,83 us.

At the end of the sequence, the IUT shall be forced into its operational state.
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3.2.9.4.3 Verdict criteria

The test is passed if Step 2, Step 3 and Step 4 are all passed. Any other behaviour means that
the IUT fails.

3.2.9.5

MVB repeater test 5

This test is to check the requirements specified in item h) of 3.3.3.1 of IEC 61375-1. According
to this subclause, a repeater shall recognise and isolate a segment in which a continuous
transmitter is active for a time longer than a timeout T_jabber_all.

Inter-frame spacing has no constraints so it may be large enough.

The reps
T_jabbe

3.2.9.5.1
The IUT

The tes
alternati
e good
e tool
e good
e tool
3.2.9.5.2

The test

Step 1
Step 2

At the er

all time.

Test bed requirements

is connected to the test equipment and the meas

master frame;

bng slave frame, v

dvof the sequence the IUT shall be forced into its operational state.

3.2.9.5.3 Verdict criteria

eed the

by both

frames

master

The test is passed if Step 2 is always passed . Any other behaviour means that the IUT fails.

Comment: T_jabber_all is equal to 228,7 us (see 3.3.3.1 h)) of IEC 61375-1).

3.2.9.6

MVB repeater test 6

This test is to check the requirements specified in item e) of 3.3.3.1 of IEC 61375-1.
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3.2.9.6.1 Test bed requirements

The repeater shall be tested in a network environment where some MVB devices, called
control units, and a bus administrator are present in order to assure that it does not affect the
communication between them and in order to check its behaviour in case of collision.

Refer to the test bed configuration MRTB2 described in B.1.2.1.

The test bed generates the following types of data:

e periodic data: the presence of the repeater does not alter the network behaviour
regarding the process data transmission, although it introduces a little detay (~1 us) in the

trangmission of the frames;

e sporadic data: the presence of the repeater in the network m
Event_Search process. The following behaviour is expected.

Due to the delay introduced by the repeater, the General c
the CU-{I slightly before that of the CU-2. As a conséguence
participante in the Event_Round, CU-1 will respond with i

the CU-2 does.

Sge the

bived by
want to
esponsg before

Event_ldentifier_Response of the CU-R.i nt § onward it to segment 2 jgnoring

what it r¢ceives through this segment.

This willl cause a collision |n segment\ 2 M N T rame is being transmitted [through
segmenf 1, the Event_Ide s 3.33.1.€)). The BA will receive th|s frame

and assyme that there is orly one iCe slg report an event, the CU-1.

Event_Riound the

vent_Request { NOT new round, answer now},

The BA|will be alle ( etec ants to send an event when at the end of the

since CU-1 will notwré

3.2.9.6.1.

The follqwi he configuration and setup of the bus administratorfmodule

and confr

e Devi

e Perid

Table 21 — Conti lon_of perlodicdata in BA

Logical address (hex) F_code (hex) Period (ms)

0x001 0 8

0x002

0x003

0x004

0x005

0x006

0x007

0x008

0x009

AP INMNIN|~|2~|O
Q[ 00|(CoO|CO|0O|CO| | |0

0x00A
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.2 CU-1 configuration

e Device Address: O0x0AA

e Periodic Data: Freshness Supervision12: 2 ms

Table 22 — Configuration of periodic ports in CU-1

L°9i°(at:ea:')d’ess F_code (hex) Type Data (hex) | STS limit (ms)
0x001 0 Source 00AA
0x002 0 Sink 12
0x003 1 Source 00AA
0x004 1 SInK }’2
0x005 2 Source 00AA AN
0x006 2 Sink \N\12 \
0x007 3 Source 00AA \
0x008 3 Sink N\
0x009 4 Source \\\ \
0x00A 4 Sink

The CU-
freshnes|
able to d

e Non-

The devi

3.2.9.6.1

e Devi

e Perid

ports for this dev

rigin fur@:
ata size:

ce shall ér. When the message transmission ends it will

dic ‘Data:

ated so that the d

—FTreshness Supervision: 2 ms

12 Basic cycle.

ce. The
evice is

be sent
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Table 23 - Configuration of periodic ports in CU-2

— 03 —

Logical address (hex) | F_code (hex) Subscription (?‘:txa) STS limit (ms)
0x001 0 Sink 12
0x002 0 Source 5050
0x003 1 Sink 12
0x004 1 Source 5050
0x005 2 Sink 12
0x006 2 Source 5050
0x007 3 Sink 12
OX008 3 Source
0x009 4 Sink
0x00A 4 Source

The CU-
freshne
able to

e Non-

The devi

The dev
again.

3.2.9.6.2

The initi

The testlis perfarmedthrough the following steps:

Step 1 [Chéck that

1 will write the specified data to the ports defined

e CU-1 responds to the General_Event_Request sent by the BA

| ) + 1A S H baf +h fad
I_VUIII._IUUIILIIIUI_I UO'JUllOU VTTUTT 1% v

1 Lo}
UTZ TCOPUITOT.

ce. The
evice is

be sent

with its

Step 2 Check that a collision occurs in segment 2 and only the Event_ldentifier  Response
of the CU-1 is transmitted through segment 1.

Step 3 Check that the CU-1 does not answer when the BA sends a General_Event Request
{NOT new round, answer now} at the end of the Event_Round.

At the end of the sequence, the IUT shall be forced into its operational state.

3.2.9.6.3 Verdict criteria

The test is passed if Step 1, Step 2 and Step 3 are performed properly. Any other behaviour

means that the IUT fails.
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4 Conformance test of a WTB node, WTB trunk cable, WTB jumper cables, WTB
extension cables

41 PICS

PICS pro-forma is a set of tables containing questions to be answered by an implementer, and
limitations on the possible answers.

It contains two types of questions:

e questions to be answered by either "YES" or "NO", related to whether a clause (ranging
from a macroscopic functional unit to a microscopic) has been implemented or not. The
allovled answers, which reflect the base specification, are documenied inthe, PICS as

requfrement; the answers constitute the support;

e questions on numerical values implemented (for timers, for,
freqyencies, etc.). The legitimate range of variation of this v
specffication, is given in IEC 61375-1. The answers constituté

es, for

lue e base

4.1.1 Instructions for filling the PICS pro-forma
PICS arg organised in tables. Columns in the tables a

e Ref.
e Supported subclause
e Suppgorted capability
e Reqyirement

e Quegtion

e Resgonse

e Implé¢mentation

e Parameter v&

4111

The follg used in this PICS proforma:

m: mang
n/a: not

optio

cond|tional
default
yes

<2 e 9

N: no
4.1.1.2 Ref. column

This column is used for reference purposes inside the PICS.

4.1.1.3 Supported subclause column

This column gives the mapping between the IEC 61375-1 and the corresponding entry in the
PICS.
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4.1.1.4 Supported capability column

This column highlights the unitary capability of the subclause which is concerned.

The answer of "Y" in implementation column means that the Implementation Under Test (IUT)

is able to:

e generate the corresponding service parameters (either automatically or because
user explicitly requires that capability);-

e interpret, handle and when required to make available to the end user the corres
service parameter(s);

the end

ponding

When thganswer is*N*,this does not mean thatthe corresponding Service paranieter
implemepted but the conformity test is requested by the user.

4.1.1.5 Requirement column

This colymn indicates the level of support required for conformax

The values are as follows:

m mgndatory support is required;

o] oplional support is permitted for conforma
myst conform to the specification’s g '
These restrictions may affect the gptiona

c thg item is conditional, the suppeon

n/a the

If option$ are not suppg

41.1.6

In the PICS pro-farma\ables, every leading items marked 'm' should be supported by
Sub-itemsaarked ™*’should be supported if the corresponding leading feature is supp

are not

nted, it
bclause.

vhich is

ble.

'ma has

the IUT.
brted by

the IUT.

4.1.1.7 Parameter values columns
4.1.1.7.1 Allowed min.

This column is already filled in and indicates the minimum value for a parameter.

4.1.1.7.2 Default value

This column indicates the default value for a parameter. When IEC 61375-1 defines the default
for the parameter, such a value is used as an entry in this column. When the standard

recommends a range the mean value is used.
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4.1.1.7.3 Allowed max.

This column is already filled in and indicates the maximum value for a parameter.

4.1.1.7.4 Implemented value
This column shall be completed by the supplier or implementer. The pro-forma has been

designed so that the entry required is the implemented value. In case of multiple values, the
default value shall be chosen.

4.1.2 PICS tables
4.1.2.1 }dentificationof PICS

The follgwing table is intended to be filled in in order to identify the pro@gwa
PR

Ref. No. Question Res/p\on§§ \
1 Date of statement \ >
2 PICS serial number /\\ \\ \
%

N

4.1.2.2 ]dentification of the implementation u test
The follgwing table shall be filled in toddentify ¢he implem ntQJ))n der test.

Ref. No. Question /)Qequh‘m nt Response
1 Implementation name \ N

Version number ( /‘ \ w) )S

Special configur?{on \k p o

2
3
4 Power supply voltag\a\/\ m
5

Power s%pl}}ur%nt z \/m

6 Other infoM}iﬁ\ A > o

NOTE 1 |Implemen to the identifier of the IUT as indicated by the client. The $pecific
ityNdentified by the implementation name.

conformance test is

NOTE 2 the IUT. When a version number is defined for an IUT, no sufsystem
which cof ut a change of this figure (the architecture is frozen and constitutes a
configuraf

NOTE 3 i is_provided for this IUT.

NOTE 4 i he applicable power supply voltage. Power supply voltage is chosen amongst the|values
specified >

NOTE 5 [Indicated the applicable maximum power supply current. Power supply current is chosen amorgst the
values specified by EN 50155.

NOTE 6 Other information the client considers relevant for IUT identification.

4.1.2.3 Identification of the IUT supplier and/or test laboratory client

The following table shall be filled in to identify the IUT supplier and the test laboratory client.

If the IUT supplier and the test laboratory client are not the same entity, the PICS shall be
agreed between the supplier and the test laboratory client.
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Ref. No. Question Requirement Response

N

Organisation name m

Contact name(s)

Address:

Telephone number

Fax number

e-mail address

N|o|la|a~lw]|d
3| 333|333

Other information

-

4.1.2.4 |dentification of the standards

The follpwing table shall be filled in to identify the Standards apphgd

conformgnce test. Q \

o the T| for the

Ref.No. Question / N ﬁﬁsp\/nse

1 Specification document title ( < \/

\

Specification document IEC referen%umber/& \\/

0y >
Specification document date of pubﬁi@ti&\\ ) K NS )\/

Specification document version numbe_?)

Conformance document title (

N\
Conformance docum numb}r.\\ \ \ \
Conformance docum t da of publ&\ \\/

O |IN[oOO|lOa| M| DN

Conformance dof:lhx\ey\be\smn Q}\@r ~—"

4.1.2.5 Global st

This tablle sh&lle byotheNU

ce

pplier in the “Implementation” column

Ref. No. \ Q\\est}f( Requirement

Implementatipn

1 \A\aw &*&Wa bilities implemented? | m [ 1]

NOTE Arswering\@his section indicates non-conformance to the protocol specification. Non-supported

mandatory| capabilities to be identified in the PICS, with an explanation of why the
conforming.

implementatign is non-

4.1.2.6 Level of testing

This table shall be filled by the IUT supplier in order to identify the IUT.

Ref. No. | Subclause Capability Implementation
1 4.21.4 - Vehicle [ 1]
4.21.5
2 4.2.1.3 Node [ ]
3 4.2.1.1 Trunk cable [ 1]
4 4211 Jumper cables [ 1]
5 4.2.1.1 Extension cables [ 1]
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4.1.2.7 Node capability

This table shall be filled in by the IUT supplier only in case that the response Y is filled at
reference 2 in the table of 4.1.2.6.

Ref. No. | Subclause Capability Requirement Implementation
1 4.2.2.1 Intermediate node [ 1]
2 4.2.21 End node [ 1]
3 4.2.21 When intermediate node, only one of its transceivers | m [ 1]
enabled
4 4221 When end node able to communicate over both its m
bus sections independently
5 4221 When intermediate node establishes electrical m A 1\
continuity between Direction_1 and Direction_2 ~
6 4.2.2.1 When end node terminates electrically the bus m (\ }]\
sections of Direction_1 through a terminator
7 4.2.2.1 When end node terminates electrically the bus m \\ [\>
sections of Direction_2 through a terminator
8 4.7.1.2 Strong node 13 (\\0\ \\ []
9 4.7.1.2 Weak node 14 (N \\/ [ ]
10 4.7.1.2 Slave node 1 / o > [ ]
4.1.2.8 Redundancy @
This tabje shall be filled in by the IUT s p|| der to declare if line redundancy is
implemepted or not.
Ref. No. | Subclause \l Capa Requirement Implementation
1 4222 Ph;{sME}Qdan&\( \—/ o [ ]
2 4222 /\J{lc\}ode } ) o [ ]
4.1.2.8.1 Redun
This table sh T supplier only in case that the response Y is filled in at
referencg 11
Ref. No. \S{bc e > Capability Requirement Implementation
1 422290 |Nne A marked as LINE_A? [ ]
2 4222 \lyﬁne B marked as LINE_B? [ 1]
3 49722 Are L INE A and | INE B identically configured | m [1]
respectlvely Dlrectlon 1 and Dlrectlon _27?
4.1.2.9 Signalling
Ref. No. | Subclause Capability Requirement Value Implementation
1 4.2.2.31 Speed 1,0 Mbit/s + 0,01 %, [ 1]
2 4.2.2.3.1 Coding Manchester [ 1]
3 4.2.2.31 Frequency 1,0 MHz [ 1]

13 At least one option is chosen.

14 At least one option is chosen.
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4.1.2.9.1 Cable
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Ref. No. | Subclause Capability Requirement Implementation
1 4.2.2.41 Shielded cable m [ 1]
2 4.2.2.41 Jacketed cable m [ 1]
3 4.2.2.41 Twisted pair m [ 1]
4 4.2.2.4.2 Idividual wires identified as X,Y m [ 1]
5 4.2.2.4.2 Shield wires identified as S m [ 1]

4.1.2.9. 1t Trunkcabie
This table shall be filled in by the IUT supplier only in case that the pongeNY(isXilled in at
reference 3 in the table of 4.1.2.6 <\
Ref. No. || Subclause Capability Requirement Va{ue \ \lwp%yentation
1 42243 |Impedance Zw = 1}@\10\(\ i\]
2 42241 Twist per meter \[)
3 4.2.24.4 Attenuation m /fess thaw [ 1]
4 42244 Attenuation m /(\\BS// M@‘?,O%km at [ ]
/\ A OMHz)
5 4.2.2.4.5 Distributed m Léss than 65 pF/m at [ 1]
capacitance 1,0
6 4.2.2.4.6 Capacitive m Lessthan 1,5 pF/m at [ 1]
unbalance to 1,0MHz
shielg/\
7 |42248 Transf m > \¥ess than 20,0 mo/mat |[ ]
|mpRanc )\ 20,0 MHz
8 4.2.2.4.8 Differe m Less than 2,0 mQ/m at [ 1]
nsfer 20,0 MHz
ilMpedan
4.1.2.9.1.
This table h e IUT supplier only in case that the response Y is filled in at
referenc 1.2.6
Ref. No. Subw \Capability Requirement Value Implementation
1 42.24.3 Nfpedance m Zw=120,0Q (+10 %) | 1
2 427244 Fwistpermeter ™ 12 1
3 4.2.2.4.4 Attenuation m Less than 10,0 dB/km at |[ ]
1,0 MHz
4 4.2.2.4.4 Attenuation m Less than 14,0 dB/km at |[ ]
2,0 MHz
5 4.2.2.4.5 Distributed m Less than 65 pF/m at [ 1]
capacitance 1,0 MHz
6 4.2.2.4.6 Capacitive m Less than 1,5 pF/m at [ 1]
unbalance to 1,0 MHz
shield
7 4.2.2.4.8 Transfer m Less than 20,0 mQ/m at |[ 1
impedance 20,0 MHz
8 4.2.2.4.8 Differential transfer | m Less than 2,0 mQ/m at [ 1]
impedance 20,0 MHz
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4.1.2.9.1.3 Extension cable

This table shall be filled in by the IUT supplier only in case that the response Y is filled in at
reference 5 in the table of 4.1.2.6

Ref.No. | Subclause Capability Requirement Value Implementation
1 4.2.2.4.3 |Impedance m Zw =120,0 Q (+10 %) [ ]
2 4.2.2.41 Twist per meter m 12 [ 1]
3 4.2.2.41 Cross-section m Less than 0,56 mm? [ 1]
4 4.2.2.4.4 Attenuation m Less than 10,0 dB/km at |[ ]

1,0 MHz

A

1 4l AL o/ n
cCeSStrant oo prrirat T

capacitance 1,0 MHz

Diatebiad
TTSTHOUTea

[&)]
S
N>
N>
S
dn

. 1

6 4.2.2.4.6 Capacitive m Less than 1,5 pF/m [ (]

unbalance to 1,0 MHz

shield

7 42247 Crosstalk m Great than [
between 5 to

@

8 42248 Transfer m Less tha Ow \[\
impedance 200 H

—

9 4.2.2.4.8 Differential transfer | m an 2 w
impedance

4.1.2.9.2 Connectors

These tgbles shall be filled i
referencg 2 in the tabl
interoperability is required.

se that the response Y is filled in at
ce of connectors is mandatony when

[ supplero
e confprma

4.1.2.9.2.1 Frontp

e u
A\
Ref. No. Subclaus€ \ \Sgp}bwty/ Requirement Implementation

1 4.2.34N Ve}\iczh\ o [ ]

2 KS\Q \Wiﬁenta\/ o) [ 1]

NOTE Orma\Wn.

N

4.1.2.9.2,2 - "Arrangement

Ref. No. | Subclause Capability Requirement Implementation

1 4.2.3.4 A1 male is the upper c Ref. 1 of 4.1.2.9.2.1 [ 1]

2 4.2.3.4 A1 male is leftmost c Ref. 2 of 4.1.2.9.2.1 [ 1]
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4.1.2.9.2.3 Layout and type

-101 -

Ref. No. | Subclause Capability Requirement Value Implementation
1 4.2.3.4 Line_A Direction_1 |m 9-pin Sub-D 9 connectors |[ ]
using metric screws
(IEC 60807)
2 4.2.3.4 Line_A Direction_2 | m 9-pin Sub-D 9 connectors |[ ]
using metric screws
(IEC 60807)
3 4.2.3.4 Line_A Direction_1 | m Male [ 1]
4 4.2.3.4 Line_A Direction_2 |m Female [ 1]
5 4.2.3.4 Line_B Direction_1 | m 9-pin Sub-D 9 connectors J,J\
USINg Metrc SCrews
(IEC 60807)
6 4.2.3.4 Line_B Direction_2 | m 9-pin Sub-D 9 connec [\
using metric screws
(IEC 60807)
7 4.2.3.4 Line_B Direction_1 | m male < \ [\}\ x
8 4.2.3.4 Line_B Direction_2 | m female /\\ \ i\]
9 4.2.3.4 Shielding m [/}
10 4.2.2.4.8 Transfer m ess than [ 1]
impedance Hz
11 4.2.2.4.8 Differential m [ 1]
transfer
impedance
between two
pins
12 4.2.3.4 Conductive casing |m - [ 1]
connected to
the (pa{cth\shigh‘j“
13 4.2.3.4 Makes a \k m \/ - [ 1]
the<
(\ whien fastene
14 4.2.2.4.9 ntiqi \/\ Less than 10,0 mQ/m [ ]
resistan
15 |4.2.3.4 Wh@\aﬂ A1 [ ]
inegtion
16 | 4.284 %}e W m A2 [ ]
irection
17 2.3}4\ el on\Line_B m B1 [ 1]
tion_1
18 |4.232 @a onlLine B |m B2 [ ]
Direction_2

4.1.2.10 Switches type

Ref.No. | Clause Capability Requirement Implementation
1 4.2.5.3 | solid state 15 ° [
2 4.2.5.3 | Mechanical 15 o []

15 One option must be

chosen.
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4.1.2.11 Switches

Ref. No. | Subclause Capability Requirement Value Implementation
1 4.2.5.3 Isolation m Greater than or equal to [ 1]
500,0 Vrms
2 4253 Initial contact m Less than 0,050 Q [ ]
resistance
3 4253 Contact resistance m Less than 0,100 Q [ ]
after 107 cycles
4 4.25.3 Switch time m Less than 10,0 ms, [ 1]
including bounce time

4.1.3 Basic interconnection tests

They arg a subset of the behavioural tests.

4.1.4 CIpabiIity tests

The capability tests consist of activities:

e to chleck as far as possible the consistency of the i Les into
the RICS themselves, as a preliminary filter before d costly
testing;

e to check that the capabilities of rmance

requirements specified by this stand

e to enlable efficient selection of behayiou

when taken together with &

Refer to|Clause A.1 f

played in this ac@s.

bhaviour te

st to be

The IUTl shall preserit a differential characteristic impedance of Zw = 120,0 Q |(x10 %)

The measuring method is the open-short measurements.

a) The IUT shall be at least 100 m of cable 16.

b) The Test Equipment TE shall be able to measure the reflection coefficient of a
transmission line.

c) The TE shall have a balanced output impedance.
d) The TEt's output impedance is denoted as Z¢.

Measure the refection coefficient of the IUT at 1 MHz having one extremity of the IUT opened
and denote the measured value as p,.

16 A length of less than 100 m may cause measurement inaccuracies.
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Measure the the refection coefficient of the IUT at 1 MHz having one extremity of the IUT
short-circuited (the short circuit shall be made directly soldering together the twisted wires)
and denote the measured value as ps.

Compute the: Zopen =2, -

Compute the: Zshort=2,, -

1+p,
1-p,

1+ p,
1-p,

Compute

4.1.5.1.2

This refg

Transfer
relates 4
the oppo

Transfer
Zt=(1
where

I, is a lg
surface)

dVidx is

Transfer] i

IEC 600
conductq

concentrfi

The outg

the: Zc = ./ Zopen - Zshort

Shield quality

res to the requirement of 4.2.2.4.8.

impedance is a fundamental value of a shigld's per 8. Transfer im
current on one surface of the shield to the yoltz g bed by this cu

site surface of the shield. This value depends sdlely 3 eld construction|

Impedance is defined as:

Io)x (dV/dx)

ngitudinal dis

of the s

length, generated by /,, appearing on the ¢

shall be obtained with a terminated triaxial test

edance
rrent on

atedon one surface (either the inner or the outer

pposite

fixture.
centre
e outer

r'system is driven by a generator and creates a current lo on the outer surfag

e of the

shield. T

his current causes a voltage difference on the opposite surface shown as V1,

and V2

over a length of shield X. This generates signals in the test cable which can be related to the
transfer impedance value of the shield.

4.1.5.1.3 Insertion losses of a line unit

This refers to the requirements of 4.2.5.2.1 and 4.2.5.2.3.
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Zt =120Q 120Q, 20m 120Q, 20m Zt=120Q

The sinusoidal signal of a generator (of internal impedance = Zt) is apflied Q D,0 m of
cable to|the points A1X and A1Y and measured by a voltmeter (cop i with an
impedanice Zt) at the extremity of other 20,0 m of cable attached to the pui 2Y.

4.1.5.1.3.1 Insertion loss in intermediate setting
The genegrator shall be able to produce:

a) sinugoidal signal of 2 BR 4 V peak to peak;
b) sinudoidal signal of 1 BR 4 V peak

The IUT |shall be:

a) in intermediate setting (Kb closed,
T shall be

b) The fransceivers of the JA

Procedufe:

Set to 4]0 Vpp the generatg \ nce r.m.s. level present on the full Igngth of
cable. This level %. The reference level shall be measured with
the cabIEanne. if ¢ .M.S: V8 tHe cable itself is 0 dB the insertion loss dye to the

MAU is p negative g SS)(F oQn as the reference is established, the cable ghall be
opened and attac s MAU. This, procedure shall be repeated any time when pefforming
the subs

The mea

— less
— less

The IUT |shall be:

— not powered (switched off).

Procedure

Set the generator to 4,0 Vpp. Measure the reference r.m.s. level present on the full length of
cable. This level sets the 0 dB value, 0DV, 0 %. The reference level shall be measured with
the cable alone. Then, if the r.m.s. value of the cable itself is 0 dB the insertion loss due to the
MAU is a negative gain (loss). As soon as the reference is established, the cable shall be
opened and attached to the MAU. This procedure shall be repeated any time when performing
the subsequent measures.

The measured attenuation shall be:

— less than 0,3 dB between 0,5 BR and 1,0 BR;
— less than 0,4 dB up to 2,0 BR.
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4.1.5.1.3.2 Input resistance in intermediate setting

Use a d.c. voltage generator 48 Vdc 10 % and set the current limit at 10 mA.
The IUT shall be:

in intermediate setting (Kb closed, Kt1 and Kt2 open):

The measured current shall not exceed 48 pA.

/A\
>/ XA
Ay L Ll A2X
AX [T T71 a2y
e 00—
Node A Intermediate setti

Figure 31 — Measurement of the input re
Do the measure for

1. AMX-A1Y

2. A2X - A2Y

4.1.5.1.4 End setting

This refdrs to the requirement of 4.2.5.

The cha 3 gsured can be calculated from the Height of
the step ansiti q DR system and the Zgngnode IUT.

Measure i ident\wave sent by the TDR and measure the heighft of the
reflected

Computg

ZEndNode

)

A

XA &

@ A1X Z 7 A2X

= s/

A1Y PR A2Y

_Qo—
Node [ End Node
L Setting

Figure 32 — End setting measurement setup 1
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4.1.5.1.4.1 End setting attenuation

A line unit in the end setting shall attenuate by more than 55,0 dB a signal applied between
A1X and A1Y and measured between A2X and A2Y or vice-versa. IEC 61375-1 does not
declare any test signal, so to identify the end setting losses measured, as indicated in the
standard, it is better to refer to it as crosstalk on the same segment between uncoupled
vehicles. This measure is mainly influenced by the highest harmonics still present on the
signal. To measure it, a square wave of 1,0 BR is used under the followings conditions:

a) square wave of 1,0 BR 4 Vr.m.s. 22,5 ns leading and trailing edge;
b) square wave 1,0 BR 4 V r.m.s. 254 ns leading and trailing edge.

Set the |IUT_as end nade

Set the gondition 1.
Tune thg generator until the voltage given in a) is 4 Vr.m.s..

Measurel the voltage given in b)

Va
Computg the ratio: V,. =20-logl —
p Att g(Vbj

P0Q 120Q, 1m ain

The ratid

4.1.51.5

This refdrs(to-the regdirement of 4.2.5.3.

4.1.5.1.5.1 Initial contact resistance

The contact resistance is defined as:

electrical resistance between the relay load terminals while the respective contact is closed.
The resistance can be obtained out of the ratio of the voltage drop across the relay and the
load current (Ohm’s law). Due to slight contact corrosion, the contact voltage drop can be
higher (up to 250 mV) for small load currents. For loads in the ampere range, the current
locally generates heat evaporating the cover layer (fritting) and reducing the resistance.
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The resistance shall be measured. The resistance to be measured is a low 0,050 Q. A four and
a half digit DMM may have 1/100 Q, resolution but the resistance of the connecting leads, the
contact resistance where the leads plug into the meter and where the leads clip to the
unknown is significant compared to the unknown. Moreover, this contact resistance is quite
variable so you cannot connect the leads together and subtract that reading from the unknown
reading.

Point(a) Point(b)
XN XX

A1X 7
A1Y

- A2X
A2Y

0

|

N
A1
[

The circ le-wires
represer]t the parasitic resistances. In i 8 onstant
current negardless of how ¢ 3 use the
voltmeter is connected to voltage
across the unknown. he input
resistange of the vQltm ffect on
the readjng. Thi@ is very
low.

The exact deterriinali i : without
accessin i casured
using th ference
value.

| 1 X Fixture Pin 2cm

reserved b

L Fixture Pin 2cm

O
reserved 7 O
O

reserved 8

o
O 3 reserved
O

4 reserved
reserved 9

O
w 5 reserved

Figure 35 — Direct attachment switches measurements Fixture 1
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:-:j:_

Fixture Pin 2cm Fixture Pin 2cm

Fixture Pin 2cm Fixture Pin 2cm

::1 (redundant) ::::
Figure 36 — Indirect attachment switches measurement ture 1
Values hetween pins:
Table 24 — WTB pin to pin measgfse\ nt\
Measurement points W
A1_pin_1 &nd A2_pin_1 & Max Q? \\j)\/
A1_pin_2 hnd A2 pin_2 — W\
N

B1_pin_1 #nd B2_pin_1 (\ \\t%ax 0\57
B1_pin_2 @and B2_pin_2 [\/\ Q\ Max/0,07
4.1.5.1.6 Trans@ %
This refg ent™f 4.2.
Unless @ ollowing default measuring conditions hold:
a) the transceiver are measured at the X and Y points where the cable

secti the node;
b) all vg measured as differential voltage between X and Y, (Ux — Uy);
c) whern ‘measuring a transmitter, the circuit of the receiver is in the normal receiving state.

When measuring a receiver, the circuit of the transmitter 1s in a high impedance state;

d) all resistor values are 1 %, all capacitor values are £10 %.

4.1.5.1.6.1 Transmitter

4.1.5.1.6.1.1 Test circuit for transmitter

To approximate the loading of the transmitter with a cable and nodes, four test circuits are
specified:

a) the light test circuit simulates an open line (as in a node in end setting ). The value of the
total resistive load is equal to that of the terminator;

b) the heavy test circuit simulates a fully loaded bus. The value of the total resistive load is
equal to 0,42 of that of the terminator;


https://iecnorm.com/api/?name=aff41112ef080b1af0be32a0354a8ebf

61375-2 © IEC:2007(E) - 109 -

c) the idling test circuit simulates a cable of 860,0 m without resistive loads. The capacitors
have a value of 1,3 nF = 10 % each, the resistors a value of 27,0 Q + 1 % each;

d) the short test circuit simulates a line failure. It consists only of a current measurement
circuit;

These circuits are shown in the next figure.

<—(5—o light test circuit

transmitter under test

<—Q-------------~O
| terminator Ux {h vy t&st gircuit
r‘)_< <
%S Rt Kt | \e\\
L 0,42 Rt
O—=< < <\
Uy \ o R

TxE closed switch < 7&\ \gm‘\ld\%g test cifcuit
D =

27
a
Regs) F -|-1,3 nF

é@‘ L A\
N\ N\
short test c|rcuit

Rt

f) thet dered in the test circuit specification.

4.1.5.1.4.1.

When cghnected Yoleithex the heavy and the light test circuit defined in 4.1.5.1.6{1.1 the

b) the gmyplitude of the output signal shall be at least +3,0 V with the heavy test circult and at
most +7,0 V with the light test circuit;

c) the peak amplitude is defined as the maximum amplitude of the output signal. The signal
shall not drop by more than 20 % from this peak amplitude until 0,100 us from the next
expected zero-transition; The ringing of the amplitude during this time, relative to the
average voltage drop, shall not exceed 5 % of the peak value;

d) the slew rate of the output signal shall be less than 0,20 V/ns at any time and more than
0,03 V/ns within 100,0 ns of the zero-crossing;

e) the overshoot of the output signal, defined as the ratio of the maximum amplitude to the
stationary amplitude shall not exceed 10 % of its stationary amplitude;

f) the edge distortion of the output signal, defined as the time difference between the
idealised and the actual zero crossing, shall not exceed +2 % of one bit time.
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Ux-Uy [V]
A 25ns (200 mV/ns) 25ns
—»] —>| |-
+5,0 +
drop < 20% of peak A
value
peak
3,0 \+ value
2] o 5
§ ;’ 03 ringing < 5% of £20ns
QS © 7 < peak value —PI
o) o 2015
]
1|00 ns 100 ns \[\ \& & time
0,5 or 1,0 BT nominal aé S
G >
-3,0 Y
200 mV/ ns
-50
S or1,0BT— p»
Figure 38 ransmittexKoutput signal

4.1.5.1.4.1.3 Trans

The megsurement shal

a) inte mediate@

b) end|setting.

Spectrum
reserveN 120 ohm 1% 1/4W Analyzer
reservebx Fixture Pin 2cm

O | 3 reserved
reserved—=S ),

O | 4 reserved
reserved 9

5 reserved

éO

Figure 39 — Intermediate transmitted noise test fixture

The test fixture for the intermediate node shall be applied and noise generated by a transmitter
which is not transmitting shall not exceed a value of 5,0 mV r.m.s. over the frequency range

1,0 kHz to 4,0 BR.
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1 X Fixture Pin 2cm

)

Spectrum
reserved 6 | (O Analyzer
reserved 7 O ‘ = 1 Fixture Pin 2cm

O 3 reserved
reserved 8 O
O 4 reserved
reserved 9| (O
~._ O |5 reserved
N

Figure 40 — End node transmitted noise test

4.1.5.1.4.1.4 Transmitter end of frame

The end|of frame produced by the transmitter shall be tested

the 4

Under th

Figure 41:

1) 100,p ns after the
signal shall r@}in 3
2) within 3,0 BT after

1,10}) V:
3) withjn 20,0 u

the tfansmitter transmits the longest possible frary

Tbled.
shown in

spositive transition, the output signal shall fgll below

¢ output signal first reaches 1,100 V, the outpyt signal

n the output signal first reaches 1,100 V, the output signal
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Ux-Uy [mV]
A < 3,0 BT
64
3000 HS
- >

1100

100

25

-25

-100 {
BT —>
-4700
Figure 41 — Signal and idling
4.1.5.1.4.1.5 Transmitter fault tolerance

A transnitter shall tolerate the applic
thermal stability is reached

int until

A transnjitter shall resume normal operatio
Conditiops

a) Trangmitter enfle
b) Trans

mitter not'épa

Instrume

¢) Shor}-Cifeuit currént load 7 RF resistors of as specified in the following table:

Table 25 — Fault tolerance parameters

Resistance Power (watts) Frequency Capacitance
50,1 Q 20 Hz DC - 2G 0,75 pf
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Figure 42 — RF resistor example

reserve

reserve

reserve

reserve

Set cond

Applying
probe sh

When re

Set conditi

Applying

d 6

d 7

d

d

1 X ’ Fixture

2 Y

3 reserved

4 reserv

Curre be i
(‘\ Oscilloscope

1 for 1 (one) h, the maximum r.m.s. current measured by the

probe s

allnotexceed 1A+ 10 %

When removing the fixture, the transmitter shall resume its previous operational status.

4.1.5.1.6.1.6

Transmitter anti-jabber

current

current

This functionality that is specified by 4.2.6.2.6 of IEC 61375-1 is impossible to be verified
because it should be necessary to generate an error condition inside the IUT TCN software or
hardware.

This functionality is requested only to be declared in the PICS if it is implemented or not.
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4.1.5.1.6.2 Receiver specifications

This refers to test requirements of 4.2.6.6.3, 4.2.6.6.4, 4.2.6.6.5 and 4.2.6.6.6:

The characteristics of a receiver are tested by applying a sequence of frames containing 1024
random data bits in the data field, passed by a waveshape modifier. The waveshape modifier
shall be able to

a) sample the incoming bit and send out an outgoing bit with the amplitude changed as
required by the test;

b) sample the incoming bit and send out an outgoing bit with the rise time changed as
required by the test;

c) sample the incoming bit and send out an outgoing bit with the fall time\gchangeudas. required
by the test;

d) samgple the incoming bit and send out an outgoing bit with the jitter as required trn>e test.

The test|shall be performed with the configuration Fixture 1.
The test|shall be performed with the configuration Fixture

The waveshape modifier shall be set with

1) the dignal remaining above 0,300X\for arts after 100,0 ng of the
preceding zero-crossing and that Ia 0 ns), respectively (1,0 BT —
0,350 us);

2) its pgak amplitude 5,00 V;
3) jitter|ess than 0,05BT.

The TE 9
The TE 9

The TE _Frame

The IUT .

The wav

4) the gi - of the
preceding zero-crossing and that lasts at least (0,5 BT — 350,0 ns), respectively (1,0 BT —

0,350+t5);
5) its peak amplitude 0,330 V;
6) jitter less than 0,05BT.

The IUT shall respond on each interrogation and shall maintain the network inaugurated.

The waveshape modifier shall be set with

7) the signal remaining above 0,300 V for a time period that starts after 100,0 ns of the
preceding zero-crossing and that lasts at least (0,5 BT — 350,0 ns), respectively (1,0 BT —
0,350 us);

8) its peak amplitude 5,00 V;
9) jitter more than 0,08BT and less than 0,1BT.

The IUT shall respond on each interrogation and shall maintain the network inaugurated.
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The waveshape modifier shall be set with

10)the signal remaining above 0,300 V for a time period that starts after 100,0 ns of the
preceding zero-crossing and that lasts at least (0,5 BT — 350,0 ns), respectively (1,0 BT —
0,350 us);

11)its peak amplitude 0,330 V;
12) more than 0,08BT and less than 0,1BT.

The waveshape modifier shall be set with

13)the signal remaining above 0,050 V and the slope of the test signal will exceed 2,0 mV/ns
for a time period that starts after 100,0 ns of the preceding zero;
14)its pgak amplitude 0,330 V;

15)jitter |ess than 0,05BT.

The IUT |shall not respond on each interrogation and shall not hold the inauguratien.

X - Uy [mV]
A
5000 N ~=>
33p 1. — \ f’r\Q/Q X
) /. AN N N ) 2

\N

time

Figure 44 — Receiver signal envelope
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level
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0,1BT

time

4.1.5.1.6

The cha
random
shall be

a) samg
requi

b) samp
requi

c) samg
by th

d) samg

The test
The test

The wav

1) the gi

» /

pvel

le the incom
b test; @

le the inco

precq

1 bit cell "0"

hg 1024
modifier

of the

ding zero-crossing and that lasts at least (0,5 BT — 350,0 ns), respectively (1,0 BT —

0,35

2) its peak amplitude 5,00 V;

3) jitter

ST,

less than 0,05BT.

The TE shall be a node able to act as strong master.

The TE shall inaugurate the IUT.

The TE shall interrogate every basic period the IUT, inserting the proper Presence_Frame
every 3 basic periods.

The IUT shall respond on each interrogation and shall maintain the network inaugurated.
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Set a common-mode sinusoidal signal applied between casing and both data wires with an
amplitude of 4,000 V r.m.s. and repeat the following test for 10 values as in the following table:

Table 26 — Frequency sinusoidal signal

Frequency

Hz

65

1000

10 000

100 000

1000 000

1500 000

O

1) the gignal remaining above 0,300 X ' exjod that starts after 100,0 ng of the

The waveshape modifier shall be set

precgding zero-crossing and that | — 350,0 ns), respectively (1,0 BT —
0,350 us);
2) its pgak amplitude O
3) jitter
The IUT ed for 1
(one) h.
Set an additive i aussiafn noise (applied between X and Y) distributed| over a
bandwid z at an amplitude of 0,140 V r.m.s..
The IUT. d on\each interrogation and shall maintain the network inaugurated for

1 (one) h.

4.1.6 Li

4.1.6.1 General description

The WTB link layer is a complex state machine — testing its functions requires many test cases
to check all internal states and the state transitions. The guidelines for conformance testing,
described in Annex B of IEC 61375-1, recommends a black box approach to test the TCN
stack for conformity, this recommendation is followed by the testing approach described
hereinafter.

4.1.6.2 WTB IUT

According to 1.6.6.1, 1.6.6.4 and 1.6.6.5 of IEC 61375-1, a WTB device shall include the RTP
with messages services and the TNM with the agent function.

The simplest WTB device shall consist of these three communication modules:

a) WTB-LLC. WTB Link Layer Control.
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b) RTP. Real Time Protocol.
c) TNM (Agent). TCN Network Management Agent.

To become a WTB IUT the device shall implement
— WTA. (WTB test application) see 4.1.6.3

The WTB IUT is modelled as a black box.

The WTB IUT for the purpose of testing shall expose only two external interfaces:

a) WTB medium attachment connectors as specified in 4.2.3 of IEC 61375-1.

b) the pJower control interface to control the power-up and power-down.

The medium attachment connectors are required to test the protocol.

The power control interface is required during the test executigh™t h=gn and
the WTH IUT.

The client shall provide this external interface according wi ition
The client shall declare, in the appropriate PICS, the i dired for switch
switch-off the WTB IUT.

4.1.6.3 WTB test application

The IEC a specific simple test appli
required . In this standard, the W

applicatipn is also called

vitch-off

-on and

tation is
TB test

The WTB test applicat i i shihe that controls the WTB-LL. It implements
the stimpli and r t iced\by the test cases. According to the WTB-UL some
configuration da [ e thé WTB-LL enters in regular operation state.
4.1.6.4 Procedu 2 g B device configurations

Precond ation and initial node strength shall be supplied to the WTB
device b i

Rationalg: iguration and its initial node strength cannot be supplied |through
the TNM agentybecause the TNM requires the full functionality of RTP, and the RTP fequires

the WTB-LL ‘state regular operation (see 4.8.4.2.2 of IEC 61375-1).

Procedures:

The procedures required for WTB device configurations listed in 4.8.4.x are:

e Is_t Configure. This procedure sets up the basic WTB-LL configuration parameter;

e Is_t SetSlave, Is_t _SetWeak, Is_t_SetStrong. These procedures define the initial node

strength.

NOTE The required data to configure the IUT may be embedded into the WTA or passed via the configuration

database.

The Is_t_report procedure defined in 4.8.4.3 shall be subscribed by the WTA in order to react
to the WTB-LL events. See 4.8.4.6.4 Type_Configuration used by Is_t Configure procedure.
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The WTA shall implement a counter for each event listed in 4.8.4.3.2. When the WTB-LL calls
for the Is_t report procedure with the specific event code, the WTA shall increment the
appropriate counter and then execute the requested code.

The event counters shall be reset to zero at power up.

A TNM SIF_code shall be implemented to read these counters.

4.1.6.5 WTB test bed

The test bed consists of a set of devices listed below.

4.1.6.6

The hos|
system g
the test

test bed
TNM ser

41.6.7

The rela

There arj

a)

N.1 1
N.1 1
N.2
N.1 1
N.30

N.8
the ¢
have
recor
diagrn

t computer may be a standard persongz

ost computer

hVB class 1 relay switch box

VTB/MVB reference gateway named probe devices with W
hVB device with the bus administrator capability

WTB reference devices with WTA

Host computer

nd a man machine interface.

communication lines. These relays are used to ¢
B nodes and also for redundancy tests. Each re
single WTB line. Relay specification shall

irfed in the test suite definition. The relays shall be used to cq
-off of the IUT. Contact rating shall be appropriate for the IUT.

perating
bwnload

let the
col and

simulate
ay shall
be as
a logic

P power
mmand

LINE_A_Out

K MVB Control

. EE—

Figure 46 — Example of relay switch logic diagram for line A
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4.1.6.8 MVB bus administrator

The test bed shall include an MVB device with the bus administrator capability in orde

007(E)

r to run

the MVB segment. It may reside on the MVB device installed on the host computer or on the

probe devices.

4.1.6.9 Reference devices

The test bed shall include 30 WTB devices implementing the WTA.

4.1.6.10 Probe devices

The testbed-shat—in B—reference—devices—with—the apability for
the MVB| bus. The host computer is directly connected to the probe fhe MVB
network @nd trough the RTP routing to the other 30 WTB devices. Th dre used
to inject stimuli to and read result from all WTB devices.
4.1.6.11| WTB data logger
A WTB data logger shall be used to perform some measu 5 on the
WTB nefwork. The data logger is part of the test bed.
4.1.6.12| WTB devices configuration
The configuration parameters according default
value with the exceptions listed in the folowi
Table 27 -
C Seafemeton
de mé‘_si(e\ y
no&{h@x{ \ \ 2= 4BP = 100msec
Q 'nk_poé\coM 31
NOTE 1 - i e node_period are both fields of the Type_NodeDescriptor structufe defined
in 4.8.4.6.
NOTE 2 31 in order to allow the maximum number of WTB devices partigipating in
the network. vices is 32: 1 sink, and 31 sources.
The initi th skall be “weak”. This means that the Is_t SetWeak procedyre shall
be invok after the WTB-LL configuration.
4.1.6.13| TNM agent’services
The TNM agent defined in Clause 5 of IEC 61375-1 shall be extended in order to let the test

bed stimuli injection results be retrieved.

The IUT and reference implementation devices shall implement these TNM services.
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Table 28 — TNM agent services

SIF_code Service name Procedures involved
20 READ_WTB_STATUS Is_t_GetStatus
Is_t_GetStatistics
21 WRITE_WTB_CONTROL Is_t_CancelSleep
Is_t_SetSleep
Is_t_Allow
Is_t_Inhibit
Is_t Remove
Is_t_Slave
Is_t Weak
Is_t_Strong
Is_t_Configure (*)
Is_t_ChgNodeDes
Is_t_ChgUserRefort (
Is_t Chglna)/g‘u( _Ra
22 READ_WTB_NODES Is_t GetW"rBN\od\S\\ Q
24 READ_TOPOGRAPHY Is_t etTo ap
ug data
32 READ_VARIABLES
33 WRITE_FORCE_VARIABLES” i) @ ( U ~
NOTE 1 | The write_wtb_control code is definethas a\bi Wocedure can be invoked ger time.
It is bettgr to define a subcode for the procedure
NOTE 2 | (*) The WTB configuration procedure requi . figuration argument. Two possibilfties are
envisaggd: a) in case of missing argument he p € is used and, b) after the commjand the
Type_Canfiguration structure is - [ ed parameters such as Is_t_report|are not
used.
NOTE 3| (**) The Is_t_ C UserRgport and Is_t_Chglnauguration_Data have to be
implemented in order to add s
NOTE 4 | The read #a a e i i are used to access to WTB traffic store trough RTP and
LPI interface. The %0 ¥ o/simplify the WTA implementation: a) the bus_id should be
always 1|to address the g fIC stQre; b) the port_address should be a valid WTB address 1. .63, the| value 0
may be ysed for the n i splirce port; c) the var_type is 15 and var_size is 63 to define and
array of [128 octets; a ddress the beginning of the dataset; e) the check_offset is 65535
for undeflined check \ari \
NOTE 5| The RE TBXEVENT_CQUNTERS should be implemented to check events. According to 4/8.4.3.2
of IEC 61375-Nan arr i ters for each event should be reported on a reply telegram.
4.1.6.14| Test stuites
On a WIB.-network, the number of involved devices and their position on the network are

relevant for several test cases. The WTB device positions on the WTB network are called P01

to P32.

The WTB orientation is set according to this schema:

e PO01,P02,P07,P08 have orientation 1-2;
e P03,P04,P05,P06 have orientation 2-1;
e the nodes P09 to P16 have the same orientation of P01 to P08;
e the nodes P17 to P32 have the same orientation of P01 to P16;

e the P01 direction 1 and P32 direction 2 lines are not connected.
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2

1

2

2

1
P26 (| P27 || PR8 |[P29 (P30 | P31 (P32

2 1

1

p18 | P19 [[p20 [ P21 [P \_@P%

Figure 47 — WTB orientation

The power switch is attached to these WTB devices:

Power switch identifier Device position
PS1 PO1
PS2 P02
PS3 P03..P08
PS4 P09
PS5 P10
PS6 P11
PS7 P12.. P30
PS8 P31
PS9 P32
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The WTB line switch assignment is the following:

Line switch identifier Position WTB line
LS1 P01 A2
LS2 P01 B2
LS3 P10 A1
Ls4 P10 B1
LS5 P10 A2
LS6 P10 B2
LS7 P32 A1
LS8 P32 B1

Al LS1
B1 PO1

Figure 48 — Line sy

LS7

Al

B1

LS8

A2

kch identification in position P10

P32

B2

Figure 50 — Line switch identification in position P32

The table shown above describes all test suites:

Table 29 — Test suite

Test suite identifier IUT Probe_1 Probe_2
TTS1 P01 P02 P32
TTS2 P32 PO1 P31
TTS3 P10 P09 P11
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The WTB data logger position is defined on test cases definitions.

H

ced || 1ed || Oed|f|6dd || 8Cd | L
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Figure 51 — Test suite identifier TTS1
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Figure 52 — Test suite identifier TTS2
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Figure 53 — Test suite identifier TTS3
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4.1.6.15 IUT positions
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The IUT position is relevant for different test cases. The position P01 is used to check the end
setting position for a maximum network length (32 nodes). The position P32 is similar to P01
but the main direction is different. The position P10 is about 1/3 position of a full-length
network and can be used for different test cases.

4.1.7 The test cases

Several test cases are specified in order to verify the correct behaviour of the IUT id different
conditions. For each test case, the suite and the table containing the test steps with actions

and expected results are specified.

All stimu

Other sti

The

The frame spaci

4.1

with 4.4

4.1.

Setup: T

Test seq

WRIT
WRIT

the p
the |

resy

REA
REA
REAP_TOPOGRAPHYto
REAP_VARIABLES\(to 9
REAP_WTB_EVEN

.7.9 and from 4.

71

li are performed trough the TNM with the commands:

[E_WTB_CONTROL (to invoke the LSI procedures);
[E_FORCE_VARIABLES (to write the export dataset for

ower of the IUT and reference devices;

VTB line switch to simulate coupling and lj

1.7.1 to
mpliant

Step

Actjon

Expected result

1

Power up P09,P10,P11,P32

inauguration with four nodes

master position is random

Is_t_SetStrong P10

new topography
optionally new inauguration

P10 strong master

Is_t_SetStrong P11

two separate networks: P09,P10 and P11,P32.

the Master Conflict is stable, so the LR_MASTER_CONFLICT is
reported only once, the according counter does not count

Is_t_SetWeak P11

coupling of two compositions
P11,P32 lose, P10,P11 win
P10 is the strong master

the LR_MASTER_CONFLICT event counter of P10 stops
increments
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Step | Action Expected result
5 Is_t_SetWeak P10 e new topography
. no inauguration
e P10 is the weak master
6 Is_t_SetSlave P10 e demotion of P10
. master position is random
7 Power off P09,P11,P32 e network disruption

no traffic; using of data logger to check

P10 does not perform detection

7

8 Power on P11, P32 e inauguration of P10,P11,P32
. P10 is the slave N (\
10 Is_tf Remove P10 e P10 is removed from the network.
« inauguration with P11,P32 /"N
4.1.7.2 Change of user report
Setup: TTS3

Test sequence

Step | Actjon Expfrc’l'e\d resM

1 Power up P09,P10 . \inau uration >

2 Ls_}_Setstrong P09/ /T_PQ9 is\the-ytrong master

3 Is_t| ChgUserReport I?\OQ \k . DSQ\}\JQ masters\/

4 Is_t| ChgUserReport 1’1})\/\ (\\{ser\tqw

5 Is_t SetSlave PO \ > . p}@\is &dster

6 Is_t_CthserWt/KaQ\ Lkesr to master

7 Is_t_CthserRey\cﬁ{Pﬁ)\ /O\\Uzs/er to master
N

4.1.7.3 Change of nede\destriptor

Setup: T

Test sequence

Step | Action Expected result

1 Power up P09,P10 e inauguration

2 Is_t_SetStrong P09 e P09 is the strong master

3 Is_t_ChgNodeDesc P09 e new topography

4 Is_t_ChgNodeDesc P10 . new topography

5 Is_t_SetSlave P09 e P10 is the master

6 Is_t_ChgNodeDesc P09 e new topography

7 Is_t_ChgNodeDesc P10 . new topography
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4.1.7.4 Change of inauguration data
Setup: TTS3

Test sequence

-129 -

Step | Action Expected result
1 Power up P09,P10 . Inauguration
2 Is_t_SetStrong P09 e P09 is strong master
3 Is_t_Chglnauguration_Data P09 . No change
4 Is_tr€hgNodebesc P69 g Newtopography (
: N
5 Is_t| Chglnauguration_Data P10 e No change <
A ON
6 Is_t| ChgNodeDesc P10 e New topography \ \
7 Is_t| SetSlave P09 e P10 is master < \ \ >
8 Is_t| Chglnauguration_Data P09 e Nochange < \ \\ \
9 Is_t| ChgNodeDesc P09 e New topography/\ A \
10 Is_t} Chglnauguration_Data P10 . No change ( Q \/
N\ N,
%
11 |Is_ ChgNodeDesc P10 . Ntomph> Q Q
4.1.7.5 |nauguration inhibit lengthenjng %
Setup: TTS3
Test sequence x
Step | Actjon \/ \ pected result
1 Povfer up P09,P105p11 s Nipduguration
2 Is_t_SetStrong<P1b\ o/ P10 is the strong master
3 Is_t_Inhib}k’PQQ\ \ e network inhibited
4 Power up\g32 \ \ \/ e no inauguration
5 Is_€inhibit RIIRNT \ e network inhibited
6 Is_t Allow PGSV "\ e network inhibited
7 Is_t| Inhibit P\I“O\ > e network inhibited
8 Is_t| ANow P11 . network inhibited
9 Is_t_Allow P10 e new inauguration

4.1.7.6 Sleep state
Setup: TTS3

Test sequence

Step | Action Expected result

1 Power up P09,P10,P11,32 e inauguration

2 Is_t_SetStrong P10 e P10 is the strong master

3 Is_t_SetSleep P09 e sleep request on node P09 reported on WTB status
4 Is_t_SetSleep P10 e sleep request on node P10 reported on WTB status
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Step | Action Expected result

5 Is_t_SetSleep P11 . sleep request on node P11 reported on WTB status

6 Is_t_CancelSleep P09 e sleep request removed on node P11 reported on WTB status
7 Is_t_SetSleep P32 e sleep request for node P32 reported on WTB status

8 Is_t_SetSleep P09 . all nodes enter in sleep state: no WTB traffic

9 Power off / power on P09 e new inauguration

4.1.7.7 ertion

Setup: TTS3

Test sequence

B

Step Actjon Expected result R
1 Pojer up P09,P10,P11,32 «  inauguration N\ R N\
2 Is_t| SetStrong P10 e P10 is the strong}na/sm Q \
3 Power off P11 e P11 does not communicate \)
+  topographydogs chan
4 Power on P11 e /noNpaugdratio U
. ﬁ:&gﬁph’-&ue to\reintegpation of P11
5 Ls_} SetSlave P10 . inauguration
» P10 jsthe slaye
6 Power off P10 10 é\g@ot co nMicate
N Nt\%ﬂraphy doks/not change
7 Power on P10 0 no-i Mle/n
L\/\ %&Q%graphy due to reintegration of P10
Y \>
4.1.7.8 | ate inserti
Setup: TTS3
Test secufénc\ \
Step |Actjon N\ \ Expected result
1 Pover up Pog\,R@,P 1,P32 e inauguration
2 Is_t| Set8trong P10 e P10 is the strong master
3 Power off P11 e P10 does not communicate
4 Power off / power on P09 e new inauguration due to end node lost
e network with P09,P10,P32
5 Is_t_Inhibit P09 . inauguration inhibited
Power on P11 e topography does not change
Is_t_Allow P09 . new inauguration with P09,P10,P11,P32
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4.1.7.9 Process data
Setup: TTS3

Test sequence

Step | Action Expected result

1 Power up P09,P10,P11,32 e inauguration

2 Is_t_SetStrong P10 e P10 is the strong master

3 Write Process Data pattern e export and import of process data

4 Is_t Remove P11 . check about sink time supervision of node P11

5 Power off all nodes (

6 | Pofer up P09,P10,P11,32 + inauguration N

7 Is_t| SetStrong P11 e P11 is the strong master /\ \

8 Write Process Data pattern e export and import of process data_ \

9 Is_t| Remove P10 . check about sink time superv&ion Me)\m >
N\

4.1.7.10]| Individual period
Setup: TTS3
Test sequence <\<\(> G

Step |Actjon Expe%d er\t\ \ N

1 Power up all nodes . ﬁnaug}{atic}r\

2 Is_t| SetStrong P10 . \€10 ‘e\trﬁ\stro}g}&s’ér

3 Is_t| ChgNodeDesc \( . to%g.u)ap
e )

..P32 node_perio Nh the _POLL_LIST_OVR event counter (exgect no
verfiqw)

4 Is_t} Cthod 0 ntraphy
P01..P32 node\pg 9‘1\ \ check the LR_POLL_LIST_OVR event counter (expect ovérflow)

5 Is_t] o Wtopography
. check the LR_POLL_LIST_OVR event counter (exgect no

P1d..
P1d.. overflow)

NOTE TH } the cyrrect limit calculation.

4.1.7.11| Coupting of\two compositions

Setup: TTS3

Test sequence

Step | Action Expected result
1 Power up all nodes . inauguration
2 Ls_t_SetStrong / Is_t_SetWeak . P01 is master
PO1
3 Open LS5 and LS6 e inauguration of two network

e network #1: P01..P10; P01 is master (10 nodes)
e network #2: P11..P32 (21 nodes)

4 Ls_t_SetStrong / Is_t_SetWeak e P32 is the master of network #2
P32
5 Close LS5 and LS6 e coupling of two network

e P32 is the master (the longer former network wins, its master
become the master of the new network)



https://iecnorm.com/api/?name=aff41112ef080b1af0be32a0354a8ebf

-132 - 61375-2 © IEC:2007(E)

Step | Action Expected result
6 Ls_t_SetStrong / Is_t_SetWeak . P10 is the master
P10
7 Open LS5 and LS6 e inauguration of two networks
e network #1: P01..P10; P10 are masters
. network #2: P11..P32
8 Ls_t_SetStrong / Is_t_SetWeak . P32 is the master of network #2
P32
9 Close LS5 and LS6 e coupling of two networks
. P32 is the master /
10 Pover off P12..P30 .
11 Ls_f SetStrong / Is_t_SetWeak . P01 is the master
PO1
12 Opgn LS5 and LS6 e inauguration of two networks
. network #1: P01..P10; P01 arg mast \b
e network #2: P11,P31,P3
13 I|;s3_2t_SetStrong /1s_t_SetWeak e P32 is the master of \%\ \\/
14 Cloge LS5 and LS6 e coupling of two netwgrk
e P01 is the Maste
15 Ls_} SetStrong /Is_t_SetWeak . QN<R’\as§r \ U )\/
P1d
16 Opgn LS5 and LS6 . i i
. teuleden
17 Ls_k_SetStrong / Is_t Se%}\( \5 \e-1)na ey’of network #2
P32 —~
18 Cloge LS5 and LS6 oup \f"f/o networks
g\% \ e master
4.1.7.12 T mediate
Setup: T
Test seq
Step | Actjon \/ Expected result
1 Powerup all nodes e inauguration
2 Is_t_SetStrong/Is_t_SetWeak P10 |e P10 is the master
3 Power off P01 e inauguration (end node lost)
. P10 master
. using of data logger to measure inauguration time
4 Power on P01 e inauguration (lengthening)
e P10 master
. using of data logger to measure inauguration time
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4.1.7.13 Inauguration time IUT end setting main direction 2

Setup: TTS1

Test sequence

Step | Action Expected result
1 Power up all nodes e inauguration
2 Is_t_SetStrong/Is_t_SetWeak P01 . P01 is the master
3 Power off P32 e inauguration (end node lost)
. P01 master
. using of data logger to measure inauguratipn time
4 Power on P32 e inauguration (lengthening)
e P01 master
. using of data logger to measurﬂm&/
4.1.7.14] Inauguration time IUT end setting main dir
Setup: TTS2
Test sequence
Step Agtion Expeg\gd rt}sgl\t\ \ ~—"
1 Power up all nodes . (naug,u\atic%\ \
2 |Is|t_SetStrong/ls_t_SetWeak P32 \g32 }gthﬁ\{nas\z{
3 Power off P01 \( . gur (eng/node lost)
e magter
data logger to measure inauguration time
4 Power on P aMion (lengthening)
& is the master
/\&/\ /\ using of data logger to measure inauguration time
4.1.7.15 stef node
Setup: 1T
Test sequence
Step | Action Expected result
1 Power up P09,P10,P11,P32 e inauguration with four nodes
. master position is random
2 Is_t_ SetStrong P11 e new topography
. optionally new inauguration
e P11 is the strong master
3 Is_t_ SetWeak P10 . no change
4 Is_t_ SetSlave P01 . no change
5 Is_t_ SetSlave P32 e no change
6 Power off P11 . new topography
. new inauguration
. P10 is the master
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4.1.7.16 Line redundancy during regular operation

Setup: TTS3

Test sequence

Step | Action Expected result
1 Power up P09,P10,P11,P32 e inauguration with four nodes
. master position is random
2 Is_t_ SetStrong P11 . new topography
. optionally new inauguration
PY P14 is tho c}rnng master 7
3 Opgn LS3 e Master_Report dma shall be set to 1 /\\
4 Cloge LS3 e Master_Report dma shall be set to O/\\ \
5 Opgn LS4 e Master_Report dmb shall be set 1
6 Cloge LS4 e Master_Report dmb shall be iéM\ \ \
7 Opgn LS5 e Master_Report dma shall/be\sé\to 1\\ \
8 Cloge LS5 e Master_Report dma shaﬁi\t@ s\et\ﬁsk \ B

9 Opgn LS6 . Master_Report dgxb/sha\lsQ\o\l \

10 | Clope LS6 e  Master_Report t(mb {@ll be§e\t to\O\/

11 Walt 5s . no changes(\\//

A
12 | Regeat steps 3...10 for 1h . <ina\sQur@o?1\ sf@l ne\ker t&ks) plpm{(robustness test)

4.1.7.17| Line redundancy during inagguratio

Setup: TTS1 %
Test sequence [\/\ Q\

Step (Kc\hQnS > Expected result

1 Power up all n}d,e{ \}guratlon
/\<\ ster position is random

2 Is_f| SetStrong P1 new topography

optionally new inauguration

P11 is the strong master

3 Pov N end node lost
\ . inauguration
4

Opgn LS e no change
Powerom P01 . inauguration
e P01 is the end node
6 Power off P01 e end node lost

. inauguration

Close LS1 e no change
Open LS2 e no change
Power on P01 e inauguration
e P01 is end node
10 | Open LS1 . end node lost

. inauguration
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4.1.7.18 Measurement of
Setup: TTS1

Test sequence

- 135 -

basic period

Step Action Expected result

1 Power up P01, P02 e Nochange

2 Is_t_SetStrong P01 . P01 is master

3 Is_t_ChgNodeDesc e New topography

P01, P02 node_period=0 v Useof datatoggerto meastre bast mqd.
Expected value shall b{i m(s\1
4.1.7.19| WTB link layer procedures
The follgwing table lists the WTB link layer procedures_that aré\yse implement [the test
applicatipn.
Table 30 - WTB Iink(ﬁy{,\ c
Procedure SUb%S‘C}\%n\Q‘ Q \\/)\/IEC 61375-1
61375-

Is_t_Reporf(...) 4/8‘9'}‘.3 WT\A\mpIemented
Is_t_Init() 4.8.4.6~_ WA Implemented
Is_t_Reset|) 4848 Y |54
Is_t_Confiqure(...) R 4\831\6 ~ \54.4.2 TNM extension for parameters
Is_t_SetSldve() ] (N84 5442
Is_t_SetWdak() N 4348\ 5.4.4.2
Is_t_setstiong) > < g 49 5.4.4.2
Is_t_StartNaming() ( U AABA10 5.4.4.2
Is_t_Remo}e() O\ 9.8.4.11 5.4.4.2
Is_t_Inhibit|) 4.8.4.12 5.4.4.2
s_t_Allow() < N 4.8.4.13 5.4.4.2
Is_t_SetSIgeph_ \ ywod \ 4.8.4.14 5.4.4.2
Is_t_CancelSteep()\\: D 4.8.4.15 5.4.4.2
Is_t_GetStatus(.Jny~  \| 4.8.4.16 5.4.4.1
Is_t_GetWBNddes(..)\_ 4.8.4.17 5.4.4.3
Is_t_GetTopography(...) 4.8.4.18 5.4.4.4
Is_t_ChgNodeDesc(...) 4.8.4.19 TNM extension

Is_t_ChgUserReport(...) 4.8.4.20 TNM extension
Is_t_Chglnauguration_Data(...) 4.8.4.21 TNM extension
Is_t_GetStatistics(...) 4.8.4.22 5.4.4.1
Is_t_Getlnaug_Data(...) 4.8.4.23 WTA implemented

5 Conformance test of RTP

Conforming to the concept stated in the guidelines to conformance testing in Annex B of
IEC 61375-1 that ask for a black box testing, the RTP are tested by MVB and WTB tests that
involve the usage of the RTP themselves.
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