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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Annex A forms an integral part of this part of ISO 7637.
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ISO 7637-

Introduction

1:2015(E)

Electrical and radio-frequency disturbances occur during normal operation of many items of motor
vehicle equipment. They are generated over a wide frequency range and can be distributed to on-board
electronic devices and systems by conduction, coupling or radiation.

In recent years, an increasing number of electronic devices for controlling, monitoring and displaying a
variety of functions have been introduced into vehicle designs. It is necessary to consider the electrical
and electromagnetic environment in which these devices operate and, in particular, the disturbances
generated in the vehicle electrical system itself. Such disturbances can cause degradation

Ann

sevel

Whi
can

pote
neve

ISO
and
disc

U O O eVe DEI'IINdIIE (1d -:‘ O C clc O cUqulp C . vioreover, wo ~-Cd
isually those resulting from disturbances generated inside the vehicle by, for examj
bms, generator and alternator systems, electric motors and actuators.

bx A specifies a general method for function performance status classification (FP
rity levels are included in an annex of each of the other parts of ISO 7637,

e narrowband signals generated on or outside the vehicle (by broadcasting and radio-trj
also affect the performance of electronic devices, and recognizing that protection
ntial disturbances has to be considered as part of total system“Certification, these
rtheless outside the scope of ISO 7637 and are not covered by it.

11451 and ISO 11452 specify test methods for immunity/to radiated disturbances
for components, respectively. ISO 10605 specifies test methods for immunity to ¢
harge (ESD) for vehicle and for components.
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Road vehicles — Electrical disturbances from conduction
and coupling —

Part 1:
Definitions and general considerations
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Scope

part of ISO 7637 defines the basic terms relating to electrical disturbances from con
ling used in the other parts of ISO 7637. It also gives general information on thewhole ISO

Normative references

following documents, in whole or in part, are normatively reféerenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document (inclidjng any amendments) appli

b0050-151, International Electrotechnical Vocabulary —Part 151: Electrical and magnet]

Terms and definitions
the purposes of this document, the terins and definitions given in IEC 60050-1

wing apply.

ficial network

bork inserted in the supplyJead or signal/load lead of apparatus to be tested which py
h frequency range, a specified load impedance for the measurement of disturbance vj
h can isolate the appaxatus from the supply or signal sources/loads in that frequency r

1 to entry: Networkiinserted in the d.c. power lines of the DUT which provides, in a given frequ
fied load impedane¢é and which isolates the DUT from the d.c. power supply in that frequency r

t
sienticomprised of a complex series of transient voltage variations

1-t0 entry: For bursts, in addition to the parameters given in the definitions; 3.2.1, 3.2.2 and 3

duction and
7637 series.

ent and are
or undated
ES.

c devices

51 and the

ovides, in a
oltages and
ange

ency range, a
hnge.

.2.3 are also

relevant. For an illustration of a burst transient waveform, see ISO 7637-2.

3.2.1
burst cycle time
time between the start of the first pulse (3.13) of two consecutive bursts (3.2)

3.2.2
burst duration
time during which a complex series of transient voltage variations occurs during a single burst (3.2)

3.2.3
time between bursts
time between the end of one burst (3.2) and the start of the next one

© ISO 2015 - All rights reserved
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3.3
coupling
means or device for transferring power between systems

Note 1 to entry: For coupling, in addition to the parameters given in the definitions; 3.3.1 and 3.3.2 are also relevant.

[SOURCE: IEC 60050-726-14-01, modified]

3.31
coupling clamp
device of defined dimensions and electromagnetic characteristics designed for common-mode coupling

3.3 ofthe icturbhancatrancinnt o tho ~tvcib i dnrbnct vaithont dn galuanie coma oI o
. ISt paitcetFaRSieRttothHe- ettt aRaertesewWwitnott oty garvatte-€oneetoh+o-1t

3.3.11
capacitive poupling clamp
CCC
special fixtyire that facilitates capacitive coupling (3.3) of fast transient test pulses (3.15).into signal |ines
under test without any galvanic connection to the terminals of the circuits, or any other part of the DUT

3.3.1.2
inductive goupling clamp
ICC
bulk current injection (BCI) type probe to provide the means of coupling(3.3) slow transient test ppulses
(3.15) into pignal lines under test without any galvanic connection/to.the terminals of the circuitfs, or
any other part of the DUT

3.3.2
coupling network
electrical circuit for the purpose of transferring energy frem one circuit to another

3.3.3
direct capdcitive coupling
DCC
method usipg discrete, non-polarized capacitor to couple fast and slow transient test pluses inta the
DUT'’s signdl lines under test

34
degradatign
(of performance) undesired departure in the operational performance of any device, equipment or
system frorp its intended perfotmance

Note 1 to enffry: The term “degradation” can apply to temporary or permanent failure.
[SOURCE: I£C 60050-161-01-19]

3.5

electromagnetic compatibility
EMC
ability of an equipment or system to function satisfactorily in its electromagnetic environment without
introducing intolerable electromagnetic disturbances (3.6) to anything in that environment

[SOURCE: IEC 60050-161-01-07]

3.6

electromagnetic disturbance

any electromagnetic phenomenon which can degrade the performance of a device, equipment or system,
or adversely affect living or inert matter

Note 1 to entry: An electromagnetic disturbance may be an electromagnetic noise, an unwanted signal or a
change in the propagation medium itself.

[SOURCE: IEC 60050-161-01-05]

2 © IS0 2015 - All rights reserved
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3.7

electromagnetic interference

EMI

degradation (3.4) of the performance of equipment, transmission channel or system caused by an
electromagnetic disturbance (3.6)

Note 1 to entry: The English words “interference” and “disturbance” are often used indiscriminately.
[SOURCE: IEC 60050-161-01-06, modified]
3.8

elec romacsnaticradiation
Toma g It TratIacIoTr

phejomenon by which energy in the form of electromagnetic waves emanates from a sou¥rcg into space;
enerjgy transferred through space in the form of electromagnetic waves

Note|1 to entry: By extension, the term “electromagnetic radiation” sometimes also covers induction phenomena.
[SOURCE: IEC 60050-731-01-01, modified]

3.9
susdeptibility
(eledtromagnetic) inability of a device, equipment or system to perform without degradation (3.4) in
the presence of an electromagnetic disturbance (3.6)

Note|1 to entry: Susceptibility is a lack of immunity.
[SOYRCE: IEC 60050-161-01-21]

3.10
ground (reference) plane
flat ¢onductive surface whose potential is used\as’a common reference

[SOURCE: IEC 60050-161]

3.11
immunity (to a disturbance)
ability of a device, equipment er\system to perform without degradation (3.4) in the presence of an
elecromagnetic disturbance [3.6)

[SOURCE: IEC 60050-161£01-20]

3.12
peak amplitude
highlest absolute,value of the amplitude of a transient (3.17)

3.1
pulse
compéaratively smooth transient (3.17) with defined shape and time characteristics

Note 1 to entry: For pulses, the definitions givenin 3.13.1,3.13.2,3.13.3,and 3.13.4 relative to pulse characteristics
are also relevant.

3.13.1

pulse duration

time from the instant the absolute value of the pulse (3.13) rises above 10 % of the absolute value of the
peak amplitude (3.12) to the instant it falls below 10 % of this

3.13.2

pulse fall time

time taken for the absolute value of the pulse (3.13) to decrease from 90 % to 10 % of the absolute value
of the peak amplitude (3.12)

© IS0 2015 - All rights reserved 3
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3.13.3
pulse repetition time
time between the start of two repetitive pulses (3.13) within the burst (3.2)

3.13.4
pulse rise time

time taken for the absolute value of the pulse (3.13) to increase from 10 % to 90 % of the absolute value

of the peak amplitude (3.12)

3.14
shielded enclosure

mesh or sh¢getmetatiic iousing designed expressiy for the purpose of separating efectromagnett
the internal and external environment

[SOURCE: I£C 60050-161-04-37]

3.15
test pulse
(test metho{d) representative pulse (3.13) applied to the device under test

Note 1 to enffry: See the respective parts of ISO 7637 for the applicable test pulse.

3.16
test pulse geverity
specification of severity level of essential test pulse (3.15) parameters

3.17
transient
phenomenon or quantity which varies between two consecutive steady states during a time inte
which is shﬁﬂ‘t compared to the time scale of interest

cally

rval

Note 1 to entlry: “Transient” is a general term and can be‘used to describe a single pulse or a burst (3.2) (a comiplex

series of traijsient voltage variations).

4 Genernal aim and practical use of ISO 7637

ISO 7637 isconcerned with the problem of electrical transient disturbances in road vehicles and al
trailers. It deals with the emission of transients, transient transmission through electrical wiring
the potential susceptibility of eleetronic components to electrical transients.

The test m¢thods and precedures, and test instrumentation and limits, given in the various par
ISO 7637 ate intended €o-facilitate component specification for electrical disturbance by condug
and coupling. A basis\is thus provided for mutual agreement between vehicle manufacturers
componentfsuppliers;intended to assist rather than restrict.

Immunity

gdsurements of complete vehlcles are generally able to be carried out only by the vehi

50 in
and

ts of
tion
and

manufacture

different vehicle models. Therefore for research development, and quahty control, a laboratory measuring

method is used by the vehicle manufacturer and equipment suppliers to test electronic components.

These tests, specified in the different parts of [ISO 7637, are called “bench tests”. The bench test methods,
some of which require the use of an artificial network, will provide comparable results between
laboratories. They also give a basis for the development of devices and systems and may be used during

the production phase.

Protection from potential disturbances has to be considered as a part of total vehicle validation.
important to know the correlation between laboratory tests and vehicle.

It is

A bench test method for the evaluation of the immunity of a device against supply or data-line transients

may be performed by means of a test pulse generator; this may not cover all types of transients

that

4 © IS0 2015 - All rights reserved
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can occur in a vehicle. Therefore, the test pulses described in the different parts of ISO 7637 are
characteristic of typical pulses.

Certain devices are particularly susceptible to some characteristics of electrical disturbances, such
as pulse repetition rate, pulse width, and time relation to other signals. A standard test, therefore,
cannot apply in all cases and it is necessary for the designer of potentially susceptible equipment to
anticipate the appropriate test conditions through an in-depth knowledge of the design and function of
the particular equipment.

A device shall be subjected only to those tests in the relevant part of ISO 7637 which apply to that
device. Only the tests necessary to replicate the use and mounting location of the device under test

nee
for g

The main characteristics of each test method in ISO 7637-2 to ISO 7637-3 are presented in 1|

be inctuded I the test piam. T his witl hetp ensure a technically and economicaily opti
otentially susceptible components and systems.

Table 1 — Main characteristics of test methods in ISO-7637

ized design

able 1.

Rart of ISO 7637 i
Applicability Coupling to Test severl(;y p'flrameter Proyisions

Subject and unit
ISO ¥637-2 Transient Pulse characteristics
Eleckrical transient con-|  €™'SS1on 12Vand 24V Voltage)(V) for emission
ductjon alongsupplylines| Transient power lines Valtage (V), time (s) for
only immunity immunity
150 7637-3 Definesthe appli-
Elecfrical transient trans- Pulse characteristics cable tegt methods
misgion by capacitiveand| ~ Transient Signal/cqntrol . among vgrious meth-
indictive coupling via| immunity lings Voltagfir rg\gutrg?e (s)for | ods (ccq, bec, Icc)
lineg other than supply y depending on slow or
lines fast trjansients
The [user should specify the test severity level for the various transients. The concept] of FPSC is

detafiled in Annex A.

5.1
Unld

General

fest temperature;

supply voltage.

General test conditions

ss otherwisespecified, the following test conditions are common to all parts of ISO 763

Unless otherwise specified, the variables used shall have the following tolerances:

— +10 % for durations and distances;

— *10 % for resistances and impedances.

5.2 Test temperature

The ambient temperature during the test should be (23 + 5) °C.

© ISO 2015 - All rights reserved
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5.3 Supply voltage

The supply voltage during the test shall be (13 + 1) V for 12 V electrical systems and (26 * 2) V for 24 V
electrical systems.

6 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=7b54a28ba26b4f0727823a1c706939bc

A1l

ISO 7637-
Annex A
(normative)

Function performance status classification (FPSC)

General

1:2015(E)

This|Annex provides a general method for defining the acceptable performance of electrica|l/electronic

fundtions of automotive electrical systems during and after the components immunity test f

dist

a)

b)

c)

The

A.2
The

b)

It ha
desd
whig
opti

rbances from conduction and coupling. This method is based on the following'considet

ighting and low beam lighting);

function can have one or several operating modes (e.g. low beann ON, low beam OH
ighting ON, courtesy lighting OFF);

bperating mode can have several statuses (I, II, III, IV)A€‘g. in low beam ON oper
the status Il can be associated to low beam OFF during’ disturbance application wit]
Fecovery of low beam after disturbance suppression).

functional performance status classification is applicable to each function.

FPSC approach

approach is based on the following principles:

s likely to include several functions (e.g. an electronic unit can manage front wipin
ighting and low beam lighting);

function can be a simple(on-off operation or it can be complex, like data communication o

s to be emphasizéd,that components or systems shall only be tested under the co
ribed in ISO 7687 which represent the simulated automotive electromagnetic envir
h the devices,;would actually be subjected. This will help to ensure a technically and e
mized design‘for potentially susceptible components and systems.

e. It should be used in conjunction with a specific test procedure in ISO 7637. Thereforg

br electrical
ations:

PDUT can include one or several functions (e.g. an electronic unit can manage front wiping, courtesy

F, courtesy

iting mode,
N automatic

Functional performance status classification is applicable to each individual function; hence, a DUT

g, courtesy

na data bus.

nditions, as
onments to
fonomically

puld alsé.be noted that this Annex is not intended to be a product specification and canpot function

no specific
ermined by

‘ibed in this

Annex and by careful application and agreement between manufacturer and supplier, this Annex can

be used to describe the functional status requirements for a specific device. This can then, in fact, be a
statement of how a particular device can be expected to perform under the influence of the specified
test signals.

A3

Essential elements of FPSC

There are two elements, listed below, required to describe an FPSC.

© ISO 2015 - All rights reserved
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A.3.1 Function performance status

This element defines the expected performance objectives for the function of the DUT subjected to
the test conditions. The four function performance statuses of the function (expected behaviour of the
function observed during test) are listed below.

NOTE1 This element is applicable to every single individual function of a DUT and describes the operational

status of the

defined function during and after a test.

NOTE 2 The minimum functional status is given in each test. An additional test requirement can be agreed
between supplier and vehicle manufacturer.

a) Statusl|:

The function performs as designed during and after the test.

b) Status[I: The function does not perform as designed during the test, but returns automatically to

normal|operation after the test.

c) Status [II: The function does not perform as designed during the test and does not retur
normal|operation without a simple driver/passenger intervention, such as turning off/on the

or cycli

d) Status
returne
reconn
damagg

A.3.2 Test severity level

This eleme
severity ley
severity ley
required op

A.4 FPS(

g the ignition switch after the disturbance is removed.

[V: The function does not perform as designed during and after the test and canng
d to proper operation without more extensive interventien,-such as disconnecting

n to
DUT,

t be
and

bcting the battery or power feed. The function shall not have sustained any permapnent

as aresult of the testing.

it defines the specification of test severity level of essential signal parameters. The
el is the stress level applied to the device under test for any given test method. The
rels should be determined by the vehicle, manufacturer and supplier depending on
erational characteristics of the functiod.

approach example

A4.1 Gel[leral example of FPSC application

The followi
their correg

Comments
a) functio

b) unexpe

g illustration demanstrates the relationship between the test signal severity levels
ponding function performance status classification.

isted in Figuré A.1 can be interpreted as follows:
h should bethominal event No. 1 (Status I) up to severity level Ly;

cted event No. 2 is allowed above test severity level Ly;

test
test
the

and

C) unexpe

cted event No. 3 is allowed above test severity level Lo;

d) unexpe

cted event No. 4 is allowed above test severity level L3,

Users may group functions into categories to allow the use of different test levels.
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