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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-36: Testing and measurement techniques —
IEMI immunity test methods for equipment and systems

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for/sfandardization comprising

all national electrotechnical committees (IEC National Committees). The object o to promote
international co-operation on all questions concerning standardization in the elgctxical and eI flelds To
this end and in addition to other activities, IEC publishes Internatlonal Stan I § ,

Technical Reports, Publicly Available Specifications (PAS) and Guides © as “IEC

with the International Organization for Standardization (ISO) i hQe WA ondjtions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matfers ¢

3) IEC Publications have the form of recomfgend
4) In order to promote |nternat|ona| unlforml

5) IEC itself does not proyide

assessment servie® ¢
services carried ’-@ [

6) All users should enSuyé tha
7) No liability shall g

8) Attentfo

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall'nhot be held responsible for identifying any or all such patent rights.

International Standard IEC 61000-4-36 has been prepared by subcommittee 77C: High-power
transient phenomena, of IEC technical committee 77: Electromagnetic compatibility.

It forms part 4-36 of IEC 61000. It has the status of a basic EMC publication in accordance
with IEC Guide 107.

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

CDV Report on voting
77C/231/CDV 77C/236/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61000 series, published under the general title Electromagnetic
compatibility (EMC), can be found on the IEC website.

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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

N

IMPORTANT - The 'colour inside' logo on the cover
that it contains colours which are consider

colour printer.

O
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INTRODUCTION
IEC 61000 is published in separate parts according to the following structure:
Part 1: General
General considerations (introduction, fundamental principles)
Definitions, terminology
Part 2: Environment
Description of the environment
Classification of the environment
Compatibility levels
Part 3: Limits

Emission limits

Immunity limits (in so far as they
committees)

esponsibility of the product

Part 9: Miscellaneous

Each part is further subdivided into several parts, published either as International Standards
or as technical specifications or technical reports, some of which have already been published
as sections. Others will be published with the part number followed by a dash and a second
number identifying the subdivision (example: IEC 61000-6-1).
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-36: Testing and measurement techniques —
IEMI immunity test methods for equipment and systems

1 Scope

This part of IEC 61000 provides methods to determine test levels for the assessment of the
immunity of equipment and systems to intentional electromagnetic erence (IEMI)
sources. It introduces the general IEMI problem, IEMI source param ation of test
limits and summarises practical test methods.

2 Normative references

The following documents, in whole or in part, are normative ergnoed is document and
vthe editio’'cited applies. For
undated references, the Ilatest edition of the pent (including any

amendments) applies.

31 Te

3.1.1
attenuation
reduction in magnitude (as a result of absorption and/or scattering) of an electric or magnetic
field or a current or voltage, usually expressed in decibels

3.1.2

bandratio

br

ratio of the high and low frequencies between which there is 90 % of the energy

Note 1 to entry: If the spectrum has a large dc content, the lower limit is nominally defined as 1 Hz (see
IEC 61000-2-13 for further details).

3.1.3

bandratio decades

brd

bandratio expressed in decades as: brd = log10(br)
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314
burst
time frame in which a series of pulses occurs with a given repetition rate

Note 1 to entry: When multiple bursts occur, the time between bursts is usually defined.

3.1.5

conducted HPEM environment

high-power electromagnetic currents and voltages that are either coupled or directly injected
to cables and wires with voltage levels that typically exceed 1 kV

3.1.6

continuous wave

Ccw

time waveform that has a fixed frequency and is continuous

3.1.7
electromagnetic compatibility
EMC
ability of an equipment or system to function satisfactoril
without introducing intolerable electromagnetic disturba

3.1.8

electromagnetic disturbance

any electromagnetic phenomenon
equipment or system

performance of a device,

3.1.9
electromagnetic interfereg
EMI

degradation of the pe
electromagnetic distur

Note 1 to entry: Dis a

3.1.10
(electromagneti
electrically g
electric and

3.1.11
(electromagnetic) susceptibility

inability of a device,€quipment or system to perform without degradation in the presence of
an electromagnetic disturbance

Note 1 to entry: Susceptibility is a lack of immunity.

3.1.12

equipment under test

EUT

equipment being subjected to the test

3.1.13

high-altitude electromagnetic pulse

HEMP

electromagnetic pulse produced by a nuclear explosion outside the earth’s atmosphere

Note 1 to entry: Typically above an altitude of 30 km.
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3.1.14

high-power microwaves

HPM

narrowband signals, nominally with peak power in a pulse, in excess of 100 MW at the source

Note 1 to entry: This is a historical definition that depended on the strength of the source. The interest in this
document is mainly on the EM field incident on an electronic system.

3.1.15

hyperband signal

signal or waveform with a pbw (see 3.1.20) value between 163,4 % and 200 % or a
bandratio > 10

3.1.16
hypoband signal
narrowband signal or waveform with a pbw of < 1 % or a bandratio

3.1.17

intentional electromagnetic interference
IEMI

intentional malicious generation of electromagnetic eperg
electric and electronic systems, thus disrupting, co
terrorist or criminal purposes

Qige or signals into
Ng these systems for

[SOURCE: IEC 61000-2-13:2005, 3.16

3.1.18

L band
radar frequency band betwe axd %

3.1.19
mesoband signal
signal or wavef

and 3

1 % and 100 % or a bandratio between 1,01

3.1.20
percentage ba
pbw

low frequencies.
decades is used.

3.1.21

port-of-entry

PoE

physical location (point) on an electromagnetic barrier, where EM energy may enter or exit a
topological volume, unless an adequate PoE protective device is provided

Note 1 to entry: A PoE is not limited to a geometrical point.

Note 2 to entry: PoEs are classified as aperture PoEs or conductive PoEs according to the type of penetration.
They are also classified as architectural, mechanical, structural or electrical PoEs according to the functions they
serve.

3.1.22

pulse

transient waveform that usually rises to a peak value and then decays, or a similar waveform
that is an envelope of an oscillating waveform
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3.1.23

pulse repetition frequency

prf

number of pulses per unit time, measured in Hz (per second)

3.1.24
radiated HPEM environment
high-power electromagnetic fields with peak electric field levels that typically exceed 100 V/m

3.1.25
rEfar . . . . . .
electric field normalised at a distance of 1 m from the antenna as derived from an E-field
measurement at a given distance in the far-field

3.1.26

sub-hyperband signal
signal or a waveform with a pbw value between 100 % and 16
and 10

io bétween 3

3.1.27
transient

of interest

Note 1 to entry: A transient can be a unidirectioha
the first peak occurring in either polarity.

3.1.28
ultrawideband

uwB

signal that has a perc

3.2 Abbrevia@

DS Damped sinusoid

EMI Electromagnetic interference
ESD Electrostatic discharge

HEMP High-altitude electromagnetic pulse
HIRF High-intensity radiated fields
HPD Horizontally polarized dipole
HPEM High-power electromagnetic
HPM High-power microwave

LEMP Lightning electromagnetic pulse
LLSF Low level swept field

LLSC Low level swept current

NEMP Nuclear electromagnetic pulse
SE Shielding effectiveness

UuwB Ultra wideband

Full document details: IEC 61000-4-36 2014
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VPD Vertically polarized dipole

4 General

The use of electromagnetic sources to generate intentional electromagnetic interference
(IEMI) is of increasing concern as the reliance of society on technology increases
significantly. Many technical papers have been published that show the effects of IEMI are
cause for concern; they are summarised in [1]1. A summary of failure mechanisms at
equipment level is provided in Annex A.

The effects of IEMI on equipment can be similar to the effects caused by high-power
electromagnetic (HPEM) environments. HPEM environments include high-intensity radiated
fields (HIRF) generated by radio and radar systems, lightning electromagnetic pulse (LEMP)
and electrostatic discharge (ESD). Some of these HPEM envifonmepis, have similar

This document complen
electromagnetic pulse (F

5 IEMI envir@e

5.1 General

2], which deals with high-altitude
ds for equipment and systems.

There are s that can generate electromagnetic environments that can
potentiall entional electromagnetic interference (IEMI). IEC 61000-2-13
[3] discu nvironments that can be generated and categorises them in terms
of time characte quency range and bandratio. Further details and actual examples

are included within Annex B.

A key requirement of developing IEMI test methods and test levels is to achieve a good
understanding of the environment in which the victim equipment or system will be required to
operate. Within this document specific focus is provided for victim equipment that is integrated
within a site or other fixed installation and it is generally assumed that such equipment is
housed within a building.

IEMI phenomena are unlike other EMC standardised phenomena where assumptions can be
made about the general or average disturbance level arriving at victim equipment ports.
Important parameters related to the IEMI interaction with victim systems which will affect the
test level include:

a) IEMI source parameters

1) frequency range of the source,

1 Numbers in square brackets refer to the Bibliography in Clause 8.
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2) amplitude of the source vs. distance to the victim system,
3) pulse width, pulse repetition frequency, burst length of the source,
4) source mobility,

5) technical capability of the source user/designer.
b) The protection level of the fixed installation
1) the range or distance between the IEMI Source and the victim electronics,
2) the propagation channel loss including the properties of the intervening barriers
(attenuation and absorption).

Once these characteristics of the IEMI source and environment are well understood, then
appropriate test methods and test levels for ports on the victim equipment/€an~bhe determined.

One approach would be to take all of the IEMI source parameter
them such that one set of test levels is derived. The disadvantagk
should effects be observed, it would be difficult to assign the ~ rameter
set. In addition the combination of widely varying waveform characteristi 3 ikely result
in an extreme set of test levels.

intexest and combine

Some IEMI sources generate waveforms/enwrnmen similar to other
electromagnetic (EM) environments, for example static\ discharge (ESD) or lightning
electromagnetic pulse (LEMP). Analytical method? 0 determine the amount of

5.2.1 Technical capsa

IEMI sources v
between this co
three levels:

a) Novice — IndiwW
b) Skilled

c) Spec

When considering
scenario.

e IEMI sources of interest it is important to consider the deployment

5.2.2 IEMI deployment scenarios

IEMI sources can be packaged and deployed in different ways, although this generally
depends on the technical capability of the designer and the available resources. A set of
potential scenarios for deployment of IEMI generators is given in Table 1.
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Table 1 — Possible IEMI Deployment Scenarios

Deployment Example use Victim interaction Technical
scenarios capability group
Man portable Carried to the victim and used while in Direct Novice

possession of the adversary. Could be

assembled in place. Radiated Skilled
Conducted
Hand delivered Carried to the victim and concealed, Direct Novice
perhaps remotely activated. Could be ) )
assembled in place. Radiated Skilled
Conducted
Fixed installation | Set-up in a space adjacent to the victim, i.e. Radiated Novice
an adjoining room or building.
jomning g Conducted killed
/\ list
Automotive / Mounted inside a pick-up truck or on the Radjate ill
marine delivered after deck of a marine vessel.
Cofqduct cialist

Air delivered Installed inside an aircraft bay, carried as a diate N \épemahst
pod, or dropped (i.e., E-bomb).
\‘>

5.2.3 Radiated IEMI environment summary

Table 2 provides a summary of threat souxcé envikonm ntsQef ed by capability group. The
term ‘rE;,, ' describes the electric field n ised at a distancé of 1 m from the antenna as
derived from an E-field measurement e iVe istance in the far-field. It is equivalent to
equivalent isotropic radiated power (ENRP)mwhich™ ived from the power density at a given
distance in the far field.

Table 2 — Sum y of ra e output (rEg,,) by capability group
Category ouxce sou eWor technology type rEgar (V) Near/far
distance
(approx.)

Novice D gun 5000 Tm

I-}ygoﬁqn}\ \M{:rowave oven magnetron 2 000 1m
Skilled "Ma @%mercially available solid state pulser 60 000 1m
/\ (¥.g. pockels cell driver)

Nllxg\baw Commercially available pulser 120 000 2m

Hypob;md Typical radar 450 000 5m

Specialist HyMand Military demonstrator (e.g. jolt) 5 300 000 50 m
Mesoband Military mesoband demonstrator 500 000 5m

Hypoband Military hypoband demonstrator 30 000 000 50 m

5.2.4 Published conducted IEMI environments

Unlike the situation with radiated IEMI sources, examples of conducted IEMI sources are less
common. However, it has been shown that many conducted EMC tests exist within published
civilian EMC standards such as IEC 61000-4-18 [5], IEC 61000-4-4 [6] and IEC 61000-4-25
[7] and that the sources that generate these test waveforms can be uprated or applied to
equipment ports in a different way or otherwise used for malicious effect. There are also
various military standards that contain relevant conducted tests such as Mil-Std-461 [8] and
Defence Standard 59-411 [9].
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5.3 Interaction with fixed installations
5.3.1 General

The magnitude of the IEMI environment impinging on a victim system is primarily dependent
upon two factors:

1) The range or distance between the IEMI source and the victim electronics.
2) The propagation channel loss, including the properties of intervening barriers (attenuation
and absorption).

It is important to note that radiated IEMI interacts not only with apertures and structures, but
also cables. The total EM disturbance presented to the victim electronics ipside is therefore a
function of the direct radiated IEMI and the coupling of this IEMI to EM(conductors such as

cables, pipe-work and ducting. When determining an appropriate tes : for a particular
radiated IEMI environment of concern, an assessment of the transfe e victim
electronics inside the building is required and this should include any i fforded by
the building material, propagation loss and any other aspects affect\thevresulting

currents or voltages presented to the equipment.

Figure 1 shows a typical radiated and conducted IEM| ehigle mounted IEMI
source illuminating a building and separately injgcting ver cable. The fields
generated by the radiating source penetrate through aert es anRd separately couple to
conductors (both outside and inside the building induced currents and voltages
that can affect the victim electronj ent/voltage generated by the

conducted source is coupled to the cor : ing |t {o propagate inside the building and
potentially affect electronic equipment.

IEMI generator

Antenna

Power source
amplifier
modulator

Power and/or communications cable | |

Common mode or
differential mode coupling

IEC

Figure 1 — Example of radiated and conducted
IEMI interaction with a building

It should be noted that cable attenuation and attenuation afforded by lumped components
(such as transformers) should be considered when determining the currents and voltages
presented at the electronic equipment. It should also be noted that different coupling modes
(i.e. common mode or differential mode) may result in very different path losses during the
propagation.
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5.3.2 Protection level

Given the discussion above it can be implied that victim electronic equipment located inside a
fixed installation will have a ‘protection level’ which is a function of the physical distance
between the IEMI source and the victim electronics and the loss in the propagation channel. A
discussion on the radiated and conducted interaction of IEMI sources within buildings is
provided in Annex C.

Example protection levels are indicated in Table 3. These levels have been identified using
the information in Annex C. However, it is highly important that the actual protection level is
quantified through measurements, possibly as part of a site survey. Test methods which can
be used to assess the barrier attenuation/propagation loss are discussed in Clause 6.

Table 3 — Example protection levels

A (@A
Example Assumed range to Path loss Assumed dar '}t\ tal EPL
protection level victim attenuation
(EPL) rating (m) (dB) /(NEB\)\ (dB)
EPLO 2 6 \O \ 6

EPLA 10 20 \\cx\ > 20

EPL2 12 22/ N\ 26

EPL3 18 s _ () \¢ 32

EPL4 30 28\ \ () 2> 39

EPL5 30 g\ )18 46
34

EPL6 35 29 60

)

| for poténtial victim equipment.

immunity testdev

As IEMI falls into 2 main categories, namely radiated and conducted, the methods for testing
against IEMI fall broadly into the same categories.

Testing against radiated IEMI can be undertaken with the IEMI source of interest, a simulated
environment such as those shown in IEC TR 61000-4-35 [11], or by injecting the signal
expected to be induced into conductors by exposure to the IEMI radiated environment. The
latter relies on knowledge of the transfer function2 of each conductor of concern (typically
these conductors are cable bundles that carry power and/or data that is vital to the continuing
function of the equipment or system).

Testing against conducted IEMI is typically undertaken with either the IEMI source directly or
with a conducted simulator. Although it is possible to use a radiated method to assess against
the effects of conducted IEMI, it is not commonplace.

2 A measure of internally induced current or electromagnetic field as a result of an externally illuminating

electromagnetic environment. Documents
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Once the preferred test methodology has been agreed, it is possible to determine the required
test levels.

Figure 2 shows the options available when undertaking assessment of the effects of IEMI on
equipment or systems.

[ Understand IEMI environment ]

Radiated Conducted
— —
¢ A ¢ ¢ 3 / A [EaN ¢
~ Ve N aYa aYa ™
[IEMI source} IEMI simulator Transfer Transfer IEMI @X IEMKsi Iah\
illumination (radiated) functions functions injectign \({m ct
. J\ J J U /d\ \ J

A 4

NI
e ~

e v QA \ X \\ e ~
Predict _Predlct N Ma X\) Cable
. ; induged N L
internal fields i ection injection
\ J &M en)§\/ \ >\ J

equipmert
at predicted

IEC

It is essential t Qa representative configuration and that careful
consideration is givép the test set-up that can have a significant impact on

test results, for examp

applicable.
essential. R
equipmemt\

esting with the equipment powered and functioning is
hat transient effects can be significantly enhanced when the
functionally, for example with computer equipment that is
drive operations or memory intensive functions.

A summary of test methods that can be used for the assessment of equipment or systems to
the effects of IEMI is"provided below.

6.2 Derivation of transfer functions

Transfer functions are essential for any equipment or system that is to be tested against the
effects of a radiated IEMI source using conducted methods and can also be used to evaluate
the protection level of a victim installation.

Transfer functions can either be measured (using techniques such as those discussed in
IEC TS 61000-5-9 [10]) or generated analytically using some understanding of relevant
geometry.

Transfer functions provide the means of estimating induced currents or voltages on
conductors as a result of an EM field illuminating the conductor or from an EM source injected
onto external cabling. Transfer functions are generally measured over a broad frequency
range (~1 MHz to ~1 GHz) and enable predictions to be computed for any IEMI epyvironment
with similar frequency content. Transfer functions can be extended to tens @uments
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measuring internally induced EM fields and reflecting the change in dominance of the
interaction mechanism from cable coupling to aperture coupling.

For applicable test methods and test set-up see IEC TS 61000-5-9 [10].

6.3 Radiated tests using IEMI simulator

IEMI simulators are becoming increasingly available as the threat of IEMI is understood and
accepted to pose real risk to the continuing operation of electronic equipment.
IEC TR 61000-4-35 [11] contains details on IEMI simulators and their respective parameters.
The equipment under test (EUT) shall be set-up in a representative condition of its intended
use for the results to be indicative of the EUT response when fielded. The use of IEMI
simulators to assess the protection level of a fixed installation is not reg nended since it
may present a significant interference risk.

For applicable test methods and test set-up see IEC TR 61000-4-3

6.4 Radiated tests using a reverberation chamber
IEC TR 61000-4-35 [11] also provides some example revetberagtion chambers.

or equipment level
testing and are useful for testing of a material’'s shieldir ‘ ¢ in accordance with

6.5 Complex wavefiorn
This method ta
conductors one-by~op

in nature, i.e. the ynta nanywfregdencies. Further details on this method can be found in
Annex E.

s/from transfer functions and injects them onto
for effects. The injected waveforms are a function of

This method uses singlefrequency damped sinusoidal waveforms and is generally required to
be repeated across many frequencies to give an indication of how an EUT may respond to an
IEMI environment. For applicable test methods and test set-up see IEC 61000-4-12 [13] and
IEC 61000-4-18 [5].

6.7 Electrostatic discharge (ESD)

Testing to IEC 61000-4-2 [14] provides confidence of the continuing operation of the EUT as a
result of ESD. ESD is generally a fast transient with a rise-time of the order of hundreds of
picoseconds and pulse-width of tens of nanoseconds. This information may be used to inform
likely susceptibility to certain IEMI environments via the generation of radiated fields.

For applicable test methods and test set-up see IEC 61000-4-2 [14].

6.8 Electrically fast transient (EFT)

The EFT test has parameters that compare favourably with certain IEMI conducted
environments, and data from the test defined in IEC 61000-4-4 [6] may be used to indicate the

response of an EUT to IEMI. Documents
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For applicable test methods and test set-up see IEC 61000-4-4 [6].

6.9 Antenna port injection

This type of test provides valuable information on the response of transceiver systems to the
effect of IEMI including jammers which are discussed in Annex G. The IEMI environment of
interest shall either be used directly to inject signals into the antenna port or to determine
(through the use of transfer functions) those signals that would exist at the associated
electronics. Figure 3 shows a typical EUT with various ports including an antenna port.

EUT .
AC mains power port

Optical fibre port

Enclosure port
RF modulator output

port DC network @\ er por
Broadcast receiver
tuner port
Wiredxetwor rt
Antenna

Antenna port

7Si?qal/c trol port

In general, antenna port
this is likely to provid
environments.

For applicable t&@

immunity requirementof the equipment or system that is to be assessed and the protectlon
level for a given sctepdrio.

For example, if the equipment or system is to be located within a secure facility (assuming
20 dB of attenuation for physical barriers) and such that an IEMI source cannot be any closer
than 50 m (distance) away, this provides a useful bound on the test level. It may be prudent
to consider some margin to deal with issues such as measurement uncertainty or
measurement limitation to ensure that the test results carry a high level of confidence. This
gives a solid foundation for developing the required test level. Once this is understood, the
test levels can be derived using a radiated IEMI source or simulator or with the use of transfer
functions as discussed in 6.2.

Subclause 7.2 indicates generic test parameters based on the skilled category using the
environment levels derived in Table 2 and the example protection levels indicated in Table 3.
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7.2
7.2.1

Radiated test parameters

-21 =

Generic hyperband test parameters (skilled capability group)

Subclause 7.2.1 defines the immunity test levels for hyperband IEMI environments (i.e. those
with a band ratio = 10). This is summarised in Table 4.

Table 4 — Generic hyperband test parameters (skilled capability group)

EPL Amplitude Risetime Pulse width Pulse Pulse
repetition length/burst
frequency duration

(V/m) (ps) (ns) (Hz) (s)

EPLO 30 000

EPL1 6 000 Q

EPL2 3 000

EPL3 1 500 100 to 500 0,2to 5 to\1 0Q0 o 10

EPL4 675

EPL5 300 Q

EPL6 60 /\

NOTE Any combination of waveform parameters in Table Ilr tin a 'ffquuency spectrum of the
waveform applied during the test. In some cases, this will rasiJtin/a test thatNs less severe when considering
the overall content or the associated maximug?ﬁ\&ivati f the applied eforpr.

ble™ are simultaneously achievable with
cted, some parameter variation is

ssible.

All combinations of the parameter randes given i
existing IEMI test sources, Once a \tes I i
recommended within the gtat ranges, if

8 000

6 000

000

20

-2 000

-4 000

-6 000 T T T T
IEC

Figure 4 — Typical hyperband waveform

7.2.2 Generic mesoband test parameters (skilled capability group)

These types of IEMI environment are characterised by a damped sinusoidal waveform. Table
5 contains the test levels and associated parameters. It should be noted that any tinents
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of waveform parameters in Table 5 will result in a different frequency spectrum of the
waveform applied during the test. In some cases, this will result in a test that is less strenuous
when considering the overall content or the associated maximum time derivative of the
applied waveform.

Table 5 — Generic mesoband test parameters (skilled capability group)

EPL Amplitude, E. Centre Damping PRF Pulse
frequency, f. factor, 0 length/surst
duration
(V/m) (MHz) (Hz) (s)

EPLO 60 000

EPL1 12 000

EPL2 6000

EPL3 3 000 80 to 500 5to 20 140 0 Q 1% 10

EPL4 1 350

EPL5 600

EPL6 120 <\ \

The waveforms are well described by damped sjng ‘ own i Equation (1) with the
characteristics E., f, and Q found in Table 5. The aljizi ant k is defined so that the
maximum value of E. will be eq ofmation can be found in
IEC 61000-2-10.

Immunity data frora r
Std-461 [5]) ma
frequencies that require fu
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15 000
10 000
E 5000
=
3 0 I R
=2
5
£
< 5000

350 400

IEC

ypoband/narrowband
3 (skilled capability group)

EPL mplitude Pulse width PRF Pulse length/burst
duration
(Vi) (us) (Hz) (s)

EPCN N\ |\ \45 000

EPL2 > 22 550

EPL3 11 300 0,01 to 10 Single shot to 1 000 110 10
EPL4 5 050

EPL5 2 250

EPL6 450

NOTE Any combination of waveform parameters in Table 6 will result in a different frequency spectrum of the
waveform applied during the test. In some cases, this will result in a test that is less severe when considering
the overall content or the associated maximum derivative of the applied waveform.

All combinations of the parameter ranges given in Table 6 are simultaneously achievable with
existing IEMI test sources. Once a test level is selected, some parameter variation is
recommended within the stated parameter ranges, if possible.

An example of a hypoband/narrowband waveform is shown in Figure 6.
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IEC
NOTE The y-axis is amplitude (scale intentiopall
Figure 6 — Typical pand’'waveform
7.3 Generic conducted |[EMI test para
7.31 General
This standard defines evels in Table 7. The user shall define specific
test levels relev a‘specifj ment by following the process in Clause 6.
/\Q yhducted IEMI test levels
Voe Waveform Basic standard
% <\
100 \ Damped sinusoids? IEC 61000-4-18
2%\\ 5 Damped sinusoids® IEC 61000-4-18
500 10 Damped sinusoids? IEC 61000-4-18
1000 20 Damped sinusoids? IEC 61000-4-18
2 000 40 Damped sinusoids® IEC 61000-4-18
4 000 80 Damped sinusoids? IEC 61000-4-18
4 000 80 5/50 ns IEC 61000-4-4
8 000 160 5/50 ns IEC 61000-4-4
16 000 320 5/50 ns IEC 61000-4-4
NOTE 1 Voltage and current levels shown in the table are for common mode values.
NOTE 2 For the two highest immunity test levels, it is sufficient to test with a single pulse.
a8 |EC 61000-4-18 defines the following test frequencies: 3 MHz, 10 MHz and 30 MHz. Depending on the
characteristics of the incident IEMI electric field, tests may be recommended for damped sinusoids with
frequencies of 100 MHz or 300 MHz using the waveshape defined in [IEC 61000-4-18.
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7.3.2 Characteristics and performance of the fast damped oscillatory wave generator

Subclause 7.3.2 details the characteristics and performance requirements of the fast damped
oscillatory wave generator required to undertake the testing referred to in Table 7, footnote a.

The waveform of the fast damped oscillatory wave is given in Figure 7.

Pkq T

100 %
0% 71

Pks

IEC

n circuit specifications

N\
Voltage rise time (T(n\{}}{re}\)\
Voltage oscillW&we}\giéa\
Repetition)@te\ \ \ \/

Decaying(see kigure

) 5ns £ 30 %

3 MHz, 10 MHz and 30 MHz + 10 %
5000/s + 10 %

Pk shall be > 50 % of the Pk, value

and Pk, shall be < 50 % of the Pk, value

Burst duration

3 MHz: 50 ms + 20 %

Burst period

300 ms =20 %

Output impedance

50 Q+20 %

Open circuit voltage

Pk, value, 100 V to 4 kV + 10 % (see Figure 7)

Phase relationship with the power frequency

No requirement

Polarity of the first half-period

Positive and negative

a8 Oscillation frequency is defined as the reciprocal of the period between the first and third zero crossings
after the initial peak. This period is shown as 7T in Figure 7.

Short circuit specifications associated with Figure 7 are given in Table 9:
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