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European foreword
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CENELEC parallel vote and approved by CENELEC as EN 55016-2-3:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2017-10-28
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-04-28
standards conflicting with the
document have to be withdrawn

This document supersedes EN 55016-2-3:2010.
Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard CISPR 16-2-3:2016 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

CISPR 11:2015 NOTE  Harmonized as EN 55011:2016.

CISPR 16-1-6:2014 NOTE  Harmonized as EN 55016-1-6:2015.
CISPR 22:2008 NOTE  Harmonized as EN 55022:2010.

IEC 61140:2016 NOTE  Harmonized as EN 61140:2016.
ISO/IEC Guide 2:2004 NOTE  Harmonized as EN 45020:2006.
ISO/IEC 17000:2004 NOTE  Harmonized as EN ISO/IEC 17000:2004.

IEC 61000-4-21 NOTE  Harmonized as EN 61000-4-21.
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Annex ZA
(normative)
Normative references to international publications
with their corresponding European publications
The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated

references, the latest edition of the referenced document (including any amendments) applies.
NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 60050-161 - International Electrotechnical Vocabulary - -
(IEV) -- Chapter 161: Electromagnetic
compatibility

IEC 61000-4-3 2006 Electromagnetic compatibility (EMC) -- PartEN 61000-4-3 2006
4-3: Testing and measurement techniques
- Radiated, radio-frequency,
electromagnetic field immunity test

+ A1 2007 + A1 2008
+ A2 2010 + A2 2010
IEC 61000-4-20 - Electromagnetic compatibility (EMC) -- PartEN 61000-4-20

4-20: Testing and measurement
techniques - Emission and immunity
testing in transverse electromagnetic
(TEM) waveguides
CISPR 14-1 2016 Electromagnetic compatibility - FprEN 55014-1 2016
Requirements for household appliances,
electric tools and similar apparatus - Part
1: Emission
CISPR 16-1-1 - Specification for radio disturbance and - -
immunity measuring apparatus and
methods - Part 1-1: Radio disturbance and
immunity measuring apparatus -
Measuring appartus
CISPR 16-1-2 2014  Specification for radio disturbance and EN 55016-1-2 2014
immunity measuring apparatus and
methods - Part 1-2: Radio disturbance and
immunity measuring apparatus - Coupling
devices for conducted disturbance
measurements
CISPR 16-1-4 2010 Specification for radio disturbance and EN 55016-1-4 2010
immunity measuring apparatus and
methods -- Part 1-4: Radio disturbance and
immunity measuring apparatus - Antennas
and test sites for radiated disturbance
measurements
+ A1 2012 + A1 2012
CISPR 16-2-1 2014  Specification for radio disturbance and EN 55016-2-1 2014
immunity measuring apparatus and
methods - Part 2-1: Methods of
measurement of disturbances and
immunity - Conducted disturbance
measurements
CISPR 16-4-2 - Specification for radio disturbance and EN 55016-4-2
immunity measuring apparatus and
methods -- Part 4-2: Uncertainties,
statistics and limit modelling -
Measurement instrumentation uncertainty
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CISPR TR 16-4-1 - Specification for radio disturbance and
immunity measuring apparatus and
methods - Part 4-1: Uncertainties, statistics
and limit modelling - Uncertainties in
standardized EMC tests

CISPRTR 16-4-5 - Specification for radio disturbance and
immunity measuring apparatus and
methods - Part 4-5: Uncertainties, statistics
and limit modelling - Conditions for the use
of alternative test methods



-2- EVS-EN 55016-2-3:2017

CONTENTS

O T T 1 I P 7
1 RS T 0 1= PP 9
2 NOMAtiVE FEfEIENCES ...t et 9
3 Terms, definitions and abbreviations ... ..o 10
3.1 Terms and definitioNs ... 10
3.2 AbDBreviated teIMS ... . 15

4  Types of disturbance t0 be MeaSUIred...........oiuiiiiiii e 16
4.1 LT o T=T = PP 16
4.2 Types of disturbancCe ... 16
4.3 DeteCtor fUNCHIONS ..o e 16

5 Connection of measuring eqUIPMENT . ...t 16
6  General measurement requirements and conditions..............ccoceeiiiiiii 17
6.1 L= = > 17
6.2 Disturbance not produced by the equipment under test ..., 17
6.2.1 7Y 1= = 17
6.2.2 Compliance (conformity assessment) testing...........coooiiiiiiiiiiiiiicneeen 17

6.3 Measurement of continuous disturbance ... 17
6.3.1 Narrowband continuous disturbance .............ccooooiiiiiii 17
6.3.2 Broadband continuous disturbancCe ..........c.cooiiiiiii 17
6.3.3 Use of spectrum analyzers and scanning reCeivers ..........cocceeviviieniiinennann. 17

6.4 EUT arrangement and measurement conditions ............ccccooiviiiiiiiiiiiciini e 18
6.4.1 General arrangement of the EUT ... 18
6.4.2 Operation of the EUT ... e 20
6.4.3 EUT time of operation ... 20
6.4.4 EUT running-in time ... 21
6.4.5 B U T SUP DY e e 21
6.4.6 EUT mode of operation...... .o 21
6.4.7 Operation of multifunction equipment.............ccoooiii 21
6.4.8 Determination of arrangement(s) causing maximum emissions.................... 21
6.4.9 Recording of measurements ..... ..o 21

6.5 Interpretation of Measuring results ... 22
6.5.1 Continuous disturbanCe ..o 22
6.5.2 Discontinuous disturbancCe............oooiiiiiii 22
6.5.3 Measurement of the duration of disturbance....................... 22

6.6 Measurement times and scan rates for continuous disturbance ............................ 22
6.6.1 L= 1= =Y S 22
6.6.2 Minimum measurement timMes ......oo.iiiiii i 23
6.6.3 Scan rates for scanning receivers and spectrum analyzers.......................... 23
6.6.4 Scan times for stepping reCeIVErs ... ... 24
6.6.5 Strategies for obtaining a spectrum overview using the peak detector.......... 25
6.6.6 Timing considerations using FFT-based instruments ... 29

7 Measurement of radiated diStUrbanNCeS ......oceiiiii i 32
7.1 INtrOdUCTONY FEMATKS ...t 32
7.2 Loop-antenna system measurements (9 kHz to 30 MHz) ............cc.coiiiiiinin, 33
7.2.1 L= 1= = 33

7.2.2 General measurement Method ... ..o 33



EVS-EN 55016-2-3:2017 -3 -

7.2.3

7.2.4

7.2.5
7.3

7.3.1
7.3.2
7.3.3
7.3.4
7.3.5
7.3.6
7.3.7
7.3.8
7.3.9
7.4
7.4.1
7.4.2
7.4.3
7.4.4
7.5

7.5.1
7.5.2
7.5.3
7.5.4

7.5.5

7.6

7.6.1
7.6.2
7.6.3
7.6.4
7.6.5
7.6.6
7.6.7
7.7
7.7.1
7.7.2

7.7.3

7.7.4

7.7.5
7.7.6
7.8
7.8.1
7.8.2

Test eNVIFONMENt L. .. e 34
Configuration of the equipment under test............coooiiiiiiii i 35
Measurement uncertainty for LAS ... .o 35

Open-area test site or semi-anechoic chamber measurements (30 MHz to

(G 2 R 35
MEASUIANG ...ttt 35
Test site requUIremMeNntS ... ..o 38
General measurement method ...........oooiiiii i 38
Measurement diStanCe ... 39
Antenna height variation............oo 40
Product specification details ..o 40
Measurement instrumentation............... 42
Field-strength measurements on other outdoor sites ..............cocooiiin 42
Measurement uncertainty for OATS and SAC.......cocoviiiiiiiiii e 42

Fully-anechoic room measurements (30 MHz to 1 GHz) ..., 42
Test set-up and site geometry ... 42
BEUT POSItION oo 45
Cable layout and termination .............cooiiiiiiii i, 46
Measurement uncertainty for FAR ..., 47

Radiated emission measurement method (30 MHz to 1 GHz) and radiated
immunity test method (80 MHz to 1 GHz) with common test set-up in semi-

aneChoiC Chamber ... . e 47
APPICADIIY o e 47
EUT perimeter definition and antenna-to-EUT separation distance .............. 47
Uniform test VOIUME ... e 48
Specifications for EUT set-up in common emissions/immunity test set-
6o T P 49
Measurement uncertainty for common emission/immunity set-up and
MO .. e 55
Fully-anechoic room and absorber-lined OATS/SAC measurements (1 GHz
B0 18 GHZ) oot 55
QuUANLItY 10 MEASUIE ...t 55
Measurement diStanCe ... e 55
Set-up and operating conditions of the equipment under test (EUT)............. 56
Measurement Site ... ... e 56
Measurement instrumentation.............ooo i 56
Measurement ProCeAUIe........co.iuiiiiii e 57
Measurement uncertainty for FAR ... i 63
In situ measurements (9 kHZ t0 18 GHZ) ..o 64
Applicability of and preparation for in situ measurements ............................ 64
Field-strength measurements in situ in the frequency range 9 kHz to
B0 MH Z oo 65
Field-strength measurements in situ in the frequency range above
B0 MHZ L e 65
In situ measurement of the disturbance effective radiated power using
the substitution method ... 66
Documentation of the measurement results...............coooiii 70
Measurement uncertainty for in situ method .................ccoi 70
Substitution measurements (30 MHz to 18 GHz) ... 70
L= 1= = P 70

TSt S . i 71



-4 - EVS-EN 55016-2-3:20
7.8.3 T eSSt ANtENNAS .. e
7.8.4 EUT configuration ... e
7.8.5 T eSSt PrOCEAUIE ... e e e
7.8.6 Measurement uncertainty for substitution method...................c.
7.9 Reverberation chamber measurements (80 MHz to 18 GHz).............cooeiiiiinno.
7.10 TEM waveguide measurements (30 MHz t0 18 GHZ) .........coooviiiiiiiiii,
8 Automated measurement Of EMISSIONS ..ot
8.1 Introduction — Precautions for automated measurements ...l
8.2 Generic measuremMent ProCEAUIE ... ..iu it
8.3 Pre-scan measUremMentS ... . e
8.3.1 LY a1 =
8.3.2 Determination of the required measurementtime ..................c.cooiiiinnl,
8.3.3 Pre-scan requirements for different types of measurements ........................
8.4 Data redUCTION ..ouie e
8.5 Emission maximization and final measurement ...
8.6 Post-processing and reporting ..o
8.7 Emission measurement strategies with FFT-based measuring instruments ...........

Annex A (informative) Measurement of disturbances in the presence of ambient
oY 001 ESTT o 1= PP
A1 LT =Y o = >
A.2 Terms and definitioNs ...
A.3 Problem desCription ..o
A4 Proposed SOlULION ... e
A.4.1 L =T VT
A.4.2 Pre-testing the EUT in a shielded room...........cooiiiiiiiiiii e

A.4.3 Method of measurement of EUT disturbances in the presence of
narrowband ambient €mMIiSSIONS ...

A.4.4 Method of measurement of EUT disturbance in the presence of

broadband ambient emiSSIONS ...
A5 Determination of the EUT disturbance in case of superposition ............................
Annex B (informative) Use of spectrum analyzers and scanning receivers................ccc.oev....
B.1 L= = >
B.2 L@ A= o - Yo PP
B.3 LinEarity 1St e
B.4 Sl VY e
B.5 Normal response 10 PUISES ...c.iuiniiiii e
B.6 Peak deteClion .. ... e
B.7 FrequeNnCy SCan rate... ... e
B.8 Signal INtErCePliON ..o e
B.9 Average deteClion ...
B.10 SN S iVt coeieie
B.11  AMPIIUAE @CCUMACY ..ottt e et

Annex C (informative) Scan rates and measurement times for use with the average
(011 (=T o3 (o] So PP PP

C.1 P U DO e e
C.2 Suppression of disturbancCes..........cco.iiiiiii
C.21 Suppression of impulsive disturbance ............coocoiiiiiiiiiii
C.2.2 Suppression of impulsive disturbance by digital averaging ..........................
Cc.23 Suppression of amplitude modulation................o

17



EVS-EN 55016-2-3:2017 -5-

C.3 Measurement of slowly intermittent, unsteady or drifting narrowband

AISTUIDANCES ..o e 96
C4 Recommended procedure for automated or semi-automated measurements......... 98
Annex D (informative) Explanation of the APD measurement method applying to the
COMPHANCE 1S et 99
Annex E (normative) Determination of suitability of spectrum analyzers for compliance
LSS £ 101
27 o] [ oTe | £=T o 1 A PP 102

Figure 1 — Measurement of a combination of a CW signal (NB) and an impulsive signal

(BB) using multiple sweeps with maximum hold ... 26
Figure 2 — Example of a timing analysis ... 27
Figure 3 — A broadband spectrum measured with a stepped receiver ................occoiiiiil. 28
Figure 4 — Intermittent narrowband disturbances measured using fast short repetitive

sweeps with maximum hold function to obtain an overview of the emission spectrum ........... 29
Figure 5 — FFT SCAN iN SEGMENTS .. ouiiitiii e e e e e e e e e aae e enes 31
Figure 6 — Frequency resolution enhanced by FFT-based measuring instrument .................. 32
Figure 7 — Concept of magnetic field induced current measurements made with the

(00D ANtENNA SYSTEM ... e 34
Figure 8 — Measurement diStanCe ... ... 36
Figure 9 — Separation distance relative to the phase centre of an LPDA antenna.................. 38

Figure 10 — Concept of electric field strength measurements made on an open-area
test site (OATS) or semi-anechoic chamber (SAC) showing the direct and reflected

rays arriving at the receiving antenna....... ... 39
Figure 11 — Position of CMAD for table-top equipment on OATS orin SAC ........covvveiiniennne. 42
Figure 12 — Typical FAR site geometry, where «, b, ¢, ¢ depend upon the room

0= {0150 1 F= T Lo 0 PPN 43
Figure 13 — Typical test set-up for table-top equipment within the test volume of a FAR ....... 44
Figure 14 — Typical test set-up for floor-standing equipment within the test volume of a

N PP 45
Figure 15 — Positions of reference planes for uniform field calibration (top-view) .................. 48
Figure 16 — Test set-up for table-top equipment...........cooiii e 52
Figure 17 — Test set-up for table-top equipment — TOp VIieW ........cooiiiiiiiiii e, 53
Figure 18 — Test set-up for floor-standing equipment ... 54
Figure 19 — Test set-up for floor-standing equipment — TOP VIiEW........ccoooiiiiiiiniiiieeeenn 55
Figure 20 — Measurement method above 1 GHz, receive antenna in vertical

0] = 5122 £ o o PPN 57
Figure 21 — lllustration of height scan requirements for two different categories of

1 P 59
Figure 22 — Determination of the transition distance ..............c.coooiiiiiii i 69
Figure 23 — Substitution method set-up geometries for: a) measurement, b) calibration ........ 71
Figure 24 — Process to give reduction of measurement time.................coooii . 73

Figure A.1 — Flow diagram for the selection of bandwidths and detectors and the
estimated measurement errors due to that selection ..., 80

Figure A.2 — Relative difference in adjacent emission amplitudes during preliminary
LTS3 1 T 82

Figure A.3 — Disturbance by an unmodulated signal (dotted lin€) ...........ccooiiiiiiiiini, 83



-6 - EVS-EN 55016-2-3:2017

Figure A.4 — Disturbance by an amplitude-modulated signal (dotted line) ....................cooeeni. 83
Figure A.5 — Indication of an amplitude-modulated signal as a function of modulation
frequency with the QP detector in CISPR bands B, Cand D ..........ccoiiiiiiiiiiiiiiiicece, 84
Figure A.6 — Indication of a pulse-modulated signal (pulse width 50 us) as a function of

pulse repetition frequency with peak, QP and average detectors............ccoocoviiiiiiiiiiiinnnnnnn. 85
Figure A.7 — Disturbance by a broadband signal (dotted lin€).............ccooooiiiiiiiiiini . 85
Figure A.8 — Unmodulated EUT disturbance (dotted lin€)............coooiiiiiiiii, 86
Figure A.9 — Amplitude-modulated EUT disturbance (dotted lin€)..........c..ccooviiiiiiiiininnn, 87
Figure A.10 — Increase of peak value with superposition of two unmodulated signals ........... 88

Figure A.11 — Determination of the amplitude of the disturbance signal by means of the
amplitude ratio d and the factor i (see Equation (A.3) and Equation (A.6)).....c..ccocovveieniennnn. 89

Figure A.12 — Increase of average indication measured with a real receiver and
calculated from EQUAtion (A.8) ... i 90

Figure C.1 — Weighting function of a 10 ms pulse for peak (PK) and average detections
with (CISPR AV) and without (AV) peak reading: meter time constant 160 ms..................... 97

Figure C.2 — Weighting functions of a 10 ms pulse for peak (PK) and average
detections with (CISPR AV) and without (AV) peak reading: meter time constant

00 03 97
Figure C.3 — Example of weighting functions (of a 1 Hz pulse) for peak (PK) and

average detections as a function of pulse width: meter time constant 160 ms....................... 98
Figure C.4 — Example of weighting functions (of a 1 Hz pulse) for peak (PK) and

average detections as a function of pulse width: meter time constant 100 ms....................... 98
Figure D.1 — Example of APD measurement Method 1 for fluctuating disturbances............... 99
Figure D.2 — Example of APD measurement Method 2 for fluctuating disturbances............. 100
Table 1 — Minimum measurement times for the four CISPR bands ............ccocooiviiiiiiinnnn, 23
Table 2 — Minimum scan times for the three CISPR bands with peak and quasi-peak

Lo 1Y 1= (0 23
Table 3 — Applicable frequency ranges and document references for CISPR radiated

emission test sites and test methods ... ..o 33
Table 4 — Minimum dimension Of w (Wnin) e 58
Table 5 — Example values of w for three antenna types...........cooiiiiiiii i, 59
Table 6 — Horizontal polarization correction factors as a function of frequency ..................... 69
Table 7 — Recommended antenna heights to guarantee signal interception (for pre-

scan) in the frequency range 30 MHz 10 1 000 MHz ..., 75
Table A.1 — Combinations of EUT disturbance and ambient emissions .............................. 79
Table A.2 — Measurement error depending on the detector type and on the combination

of ambient and disturbing signal SpecCtra..... ..o 91
Table C.1 — Pulse suppression factors and scan rates for a 100 Hz video bandwidth............ 96

Table C.2 — Meter time constants and the corresponding video bandwidths and
MINTMUM SCAN tIM S . ettt e et e i aeaes 96

Table E.1 — Maximum amplitude difference between peak and quasi-peak detected
L] T | = | PP 101





