This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

Edition 5.0 2025-10

INTERNATIONAL
STANDARD

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE
COMITE INTERNATIONAL SPECIAL DES PERTURBATIONS RADIOELECTRIQUES

Specification for radio disturbance and immunity measuring apparatus and
methods -

Part 1-4: Radio disturbance and immunity measuring apparatus - Antennas and
test sites for radiated disturbance measurements

Spécifications des méthodes et des appareils de mesure des perturbations
radioélectriques et de I'immunité aux perturbations radioélectriques -
Partie 1-4: Appareils de mesure des perturbations radioélectriques et de
I'immunité aux perturbations radioélectriques - Antennes et emplacements
d'essai pour les mesurages des perturbations rayonnées

ICS 33.100.10, 33.100.20 ISBN 978-2-8327-0736-4

CISPR 16-1-4:2025-10(en-fr)


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

O T T I S 9
1 RS T o0 o 1= PP 11
2 NOrmative referenNCeS .. ... e 11
3  Terms, definitions and abbreviated terms ... 12
3.1 Terms and definifioNS.. ... 12
3.2 Abbreviated termMS . ... 18
4  Antennas for measurement of radiated radio disturbance .................coooi 18
4.1 GBI AL e s 18
4.2 Physical parameter (measurand) for radiated disturbance measurements............. 19
4.3 Antennas for the frequency range 9 kHz to 150 KHz.........coooiiiiiiii 19
4.3.1 GBIl L. 19
4.3.2 Magnetic field antenna..... ... 19
4.3.3 Shielding of [00p antenna ... 21
4.4 Antennas for the frequency range 150 kHz to 30 MHz.............cooiiiiiiiiiinen, 21
441 Electric field antenna ... 21
4.4.2 Magnetic field antenna...........coooiiiiii 21
443 Balance and electric field discrimination of antennas ........................... 21
4.5 Antennas for the frequency range 30 MHz t0 1 000 MHz.............ccooiiiiiiininene. 21
4.5.1 GBIl Lt 21

4.5.2 Low-uncertainty antenna for use if there is an alleged non-compliance
to the electric disturbance field strength limit ... 22
4.5.3 Antenna characteristiCs ..o 22
454 Balance of antenna. ... ... 24
4.5.5 Cross-polar response of antenna ... 25
4.6 Antennas for the frequency range 1 GHz t0 18 GHz.........ccoociiiiiiiiiii 26
4.6.1 GBNEIAl e 26
4.6.2 ReECEIVE aNteNNa. . ..o 27
4.7 Special antenna arrangements — large-loop antenna system............ccooooviiinnn. 29

5 Test sites for measurement of radio disturbance field strength for the frequency
range of O KHz t0 30 MHz ... e 30
5.1 GBI AL e s 30
5.2 Radio-frequency ambient environment of a test site...........coooviiiiii 30
5.3 Measurement distance and test volume ... 30
5.4 Set-up table and antenna positioner....... ... 30
5.5 Validation procedure of test Site......c.oeviiiiiii 31
5.5.1 GBNEIAl e 31
5.5.2 Normalized site insertion 108 (NSIL) ......cooiiiiiiii e, 35
5.5.3 Reference site method. ... ... 35
5.5.4 ACCEPLANCE CrItEIION . oe e e 36

6  Test sites for measurement of radio disturbance field strength for the frequency
range of 30 MHZz t0 1 000 MHZ ... 36
6.1 =Y a1 =Y PN 36
6.2 L 1 PP 37
6.2.1 GBNEIAl e 37
6.2.2 Weather-protection €NCIOSUIe ......c..iviiiii e 37
6.2.3 Obstruction-fre@ area.........oooiiiiiii e 37
6.2.4 Radio-frequency ambient environment of a test site.............cocooeiiiiiinlL 38

1


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

6.3 Suitability of other test sites ... 39
6.3.1 Other ground-plane test Sites..... ..o 39
6.3.2 Test sites without ground plane (FAR) ..o, 39

6.4 Test site validations ... 40
6.4.1 GBIl L. 40
6.4.2 Overview of test site validations ... 40

6.5 Basic parameters of the NSA method for OATS and SAC .......cooiiiiiiiiiiiiiieeen 41
6.5.1 General equation and table of theoretical NSA values ............cccoeviiiiiiinnnnnn. 41
6.5.2 Antenna calibration ... 45

6.6 Reference site method for OATS and SAC ... 45
6.6.1 LT =Y o= =¥ P 45
6.6.2 Antennas not permitted for RSM measurements .............c.cooooiiiiiiiiiiieeen. 46
6.6.3 Determination of the antenna pair reference site attenuation on a

L =l 1 TP 46
6.6.4 Determination of the antenna pair reference site attenuation using an
averaging technique on a large OATS ... 47

6.7 Validation of an OATS by the NSA method ..., 50
6.7.1 Discrete frequency method ... 50
6.7.2 Swept frequency Mmethod ... 51

6.8 Validation of a weather-protection-enclosed OATS or a SAC .......cooviiiiiiiiiiniennnn. 52

6.9 Possible causes for exceeding site acceptability limits...........co.cooiii, 55

6.10  Site validation for FAR SiteS ...t 55
6.10.1 LY o 1= =¥ P 55
6.10.2 RSM fOr FAR SIteS ..uiiiiiiii e 59
6.10.3 NSA method for FAR SiteS ...oeuiiiiiie e 61
6.10.4 Site validation criteria for FAR Sites ... ..o 63

6.11  Evaluation of set-up table and antenna tower..............c.cooiiiii i 63
6.11.1 LY o 1= =¥ P 63
6.11.2 Evaluation procedure for set-up table influences..............ccooiiiiiiiinn, 64

7  Test sites for measurement of radio disturbance field strength for the frequency
range 1 GHZ 10 18 GHz ... 66

71 L= a1 =Y N 66

7.2 Reference test Site ..o 66

7.3 Test site validation . ... 66
7.3.1 L= a1 = Y PP 66
7.3.2 Acceptance criterion for site validation ... 68

7.4 Antenna requirements for Syyg\yR standard test procedure................................... 68
7.4.1 GBIl L. 68
7.4.2 Transmit antenna. .. ..o 68
7.4.3 Antennas and test equipment for the Syyg\yR reciprocal test procedure......... 71

7.5 Required positions for site validation testing ... 72
7.5.1 GBIl Lt 72
7.5.2 Descriptions of S\yg\yyR measurement positions in a horizontal plane

(R LU =32 £ PP 73

7.5.3 Descriptions of Syyg\yR additional measurement positions (Figure 28)........... 74
7.5.4 Summary of SyygyyR measurement positions ... 74
7.6 SysWR site validation — standard test procedure........................ 7


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

o T o1 78
7.8 SysWR conditional measurement position requirements............................ 79
7.9 SysWR site validation test report................... 80
7.10 Limitations of the SyygyR site validation method............................... 81
711 Alternative test Sites .o 81
8 Cable termination devices used in radiated emission testing ..............cocooeiiiiiiinnn. 81
8.1 Common-mode absorption deviCes ... 81
8.1.1 GBIl L 81
8.1.2 CMAD S-parameter measurements .. ..o 82
8.1.3 L0311 N =] 1T PP 82
8.1.4 Measurement method using the TRL calibration ..., 83
8.1.5 Specification of ferrite clamp-type CMAD ........c.coiiiiiiii e 85
8.1.6 CMAD performance (degradation) check using spectrum analyzer and
traCKIiNG GENEIaAtOr oo 86
8.2 VHF-LISN cable termination deviCes ..... ..o 88
8.2.1 GBIl Lt 88
8.2.2 Balanced VHF-LISN ... ... e 89
8.2.3 Unbalanced VHF-LISN... ... 90
8.2.4 Measurement of the VHF-LISN impedance ... 92
9 Reverberating chamber for total radiated power measurement ... 98
10 TEM waveguides for radiated disturbance measurements.................oooiiiiiiinn. 98
Annex A (normative) Parameters of antennas ............cooiiiiiiiii i 99
A1 L= a1 =Y N 99
A.2 Preferred antennas ... 99
A.2.1 LY o= =¥ P 99
A.2.2 Calculable antenna .. ... 99
A.2.3 Low-uncertainty antennas ... .....cooooiiiiiii 100
A.3 Simple dipole anteNNAS ... ..o 101
A.3.1 LY o =T =Y 101
A.3.2 B IS =T o T o To ] = S 101
A.3.3 Shortened diPole ....ovniii 101
A4 Broadband antenna parameters ... 103
A.4.1 GBIl L.t 103
A.4.2 ANTENNA LY PE e 103
A.4.3 Specification of the antenna ... 103
A.4.4 Antenna calibration ... 104
A.4.5 Antenna user information...... ... 104
Annex B (normative) Large-loop antenna system for magnetic field induced-current
measurements in the frequency range of 9 kHzto 30 MHz...........cooiiiii i 106
B.1 L= a1 Y PP 106
B.2 Construction of @n LLAS .. o i 106
B.3 Construction of a large-loop antenna (LLA) ... 106
B.4 Validation Of @n LLAS ..o 111
B.5 Construction of the LLAS verification dipole antenna ..................on. 113
B.6 LO70] 01V 7=Y 1 To T o I 7= [o1 (o | 114
B.6.1 GBIl L. 114
B.6.2 Current conversion factors for an LLAS with non-standard diameter............ 115

3


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

B.7 = 0 0] o] 1= 118
Annex C (normative) Construction details for open area test sites in the frequency
range of 30 MHz to 1 000 MHz (se€ Clause 6) .....ccuiiuiiiiiii e 119
C.1 LT o =T = | N 119
C.2 Ground plane CoONSTIUCION ... .. 119
C.21 Y=Y 1= - Y P 119
C.2.2 ROUGNNESS o e 119
C.3 SErVICES 10 EUT oot e 120
cC4 Weather-protection enclosure construction ... 120
C.41 Materials and fasteners ..o 120
C4.2 Internal arrangements. ... ... 121
C.4.3 SiZ ittt 121
C4.4 Uniformity with time and weather ... 121
C.5 Turntable and set-up table ... 121
C.6 Receive antenna mast installation............oo 122
Annex D (informative) Basis for the 4 dB site acceptability criterion (see Clause 6) ......... 123
D.1 L= a1 Y PP 123
D.2 ErTOr @NalYSIS oot 123
Annex E (informative) Examples of uncertainty budgets for site validation of a COMTS
using RSM with a calibrated antenna pair (S€€ 6.6) .........ccciiiiiiiiiiiiiii e 125
E.1 Quantities to be considered for antenna pair reference site attenuation
calibration using the averaging technique ... 125
E.2 Quantities to be considered for antenna pair reference site attenuation
calibration using @ REFTS ... 126
E.3 Quantities to be considered for COMTS validation using an antenna pair
reference site attenuation ... 126
Annex F (informative) Definition of uncertainty in cross-polar response measurement ....... 128
F.A1 LY o =T = | PN 128
F.2 Example uncertainty estimate ... 131
F.3 Rationale for the estimates of input quantities in Table F.1 and Table F.3........... 132
F.4 Measurement of XPR below 100 MHz at an OATS ... 134
Annex G (informative) Measurement uncertainties of COMTS validation results in the
frequency range 9 KHZ 10 30 MHZ ..o e e e 135
G.1 Quantities to be considered for COMTS validation using the NSIL method.......... 135
G.2 Quantities to be considered for COMTS validation using the RSM method.......... 137
Annex H (normative) Derivation of NSIL values in the frequency range 9 kHz to
100/ 2SR 140
H.1 LT U= - | PN 140
H.2 Magnetic field antenna factor....... ..o 141
H.3 Site INSEITION 0SS ..uiiiiii e e e e 142
H.4 Normalized site iNSertion 10SS ... ... e 144
H.5 NN S 1 7= o 1= PP 147
Annex | (informative) Recommendations for the design of test sites in the frequency
range 9 KHZ 10 30 MHz ... e e et e e 152
1.1 L= a1 Y PP 152
1.2 Dimensions and quality of the ground plane.............coooiiiii i 152
1.3 ODbstruction free area ... ..o 153
1.4 RESONANCE-TIEE Area ....iieiiii i 153


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

1510 /1 72 P 55
J.1 LT o =T = | PN 155
J.2 Cross-check of NEC with analytic formulas .............ccocoiiiiiiiii e, 155
J.3 Recommended NEC VErSiONS. . ... e 156
J.4 Instabilities at the lower frequency end ..o 157
J.5 Extrapolation methods to solve instabilities............ccoooiiiii 157
J.6 Reducing the number of segments to solve instabilities .................ccoii. 158

Annex K (informative) Example calculation for 10 m SAC sites that do not fulfil the

14 dB criterion within 9 KHz t0 30 MHzZ... ..o 159

Annex L (normative) Calibration of the sum of magnetic field antenna factors in the

frequency range of 9 KHZ t0 30 MHzZ ... 162
L.1 LY o =T = | P 162
L.2 Calibration ProCEAUIE. ..ot 162
L.3 Measurement UNCertainties ... .. ... 163

Bl O g AP Y et 165

Figure 1 — Example of size-compliant loop antenna .............ccooiiiiiiiiiiici i, 20

Figure 2 — Schematic of radiation from EUT reaching an LPDA antenna directly and via
ground reflection at a 3 m site, showing the beamwidth half-angle, ¢,

= O (L oY L= Ton (Yo I - Y PP 24
Figure 3 — RX antenna E-plane radiation pattern example, with limit area shaded for 3

m distance and 2 m EUT Width.....oo e 28
Figure 4 — Determination of maximum useable EUT width using half-power beamwidth ........ 29
Figure 5 — General arrangement of the three measurement orientations Hy, Hy and Hy,

where d is the measurement distance and 7 is the height of the reference point.................... 32
Figure 6 — Antenna positions (TOP VIEW) ... 33
Figure 7 — Antenna positionNs (3D VIEW) ... oo 34
Figure 8 — Test set-up for V'p|RecT With power amplifier and attenuator .............................. 35
Figure 9 — Obstruction-free area of a test site with a turntable ....................cooo . 38
Figure 10 — Obstruction-free area with stationary EUT .............ccoiiiiiiiiiii i, 38
Figure 11 — Test point locations for 3 m and 10 m test distances ............cccoooiiiiiin. 47
Figure 12 — Paired test point locations for all test distances..................... 49
Figure 13 — Example of paired test point selection for a test distance of 10 m....................... 49
Figure 14 — lllustration of an investigation of influence of antenna mast on ApopR...........coeo. 50
Figure 15 — Typical antenna positions for a weather-protected OATS or a SAC —

vertical polarization validation measurements ... 53
Figure 16 — Typical antenna positions for a weather-protected OATS or a SAC —

horizontal polarization validation measurements ........ ... 53
Figure 17 — Typical antenna positions for a weather-protected OATS or a SAC —

vertical polarization validation measurements for a smaller EUT ..., 54
Figure 18 — Typical antenna positions for a weather-protected OATS or a SAC —

horizontal polarization validation measurements for a smaller EUT ...........ccooiiiiiiiiinen. 54
Figure 19 — Measurement positions for FAR site validation .................cooi, 57
Figure 20 — Example of one measurement position and antenna tilt for FAR site

A7 2= Lo = 1§ oo S 58
Figure 21 — Typical quasi free-space test site reference SA measurement set-up ................. 60

5


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

MeasUremMent AISTANCES [SEE EQUATION (T8 )] -rrrrrersresensmmsseeasesaaesansaossa e aaenaainnes 63
Figure 23 — Position of the antenna relative to the edge above a rectangle set-up table

(o] oI T= Y PPN 66
Figure 24 — Antenna position above the set-up table (side View) ..........ccooiiiiiiiiiiiininen, 66
Figure 25 — Transmit antenna E-plane radiation pattern example (this example is for
INTOrMaAtive PUIPOSES ONIY ) .ouuiiiiiii e e e e e e aans 69
Figure 26 — Transmit antenna H-plane radiation pattern (this example is for informative
[S1UT oo T-T=T- o] ] YA PPN 71
Figure 27 — SyygywR measurement positions in a horizontal plane (see 7.5.2 for

Lo 1Y od 1 o1 40 o 1 P 72
Figure 28 — SyygwR positions (height requirements) ... 74
Figure 29 — Syyg\wR conditional measurement position requirements .................................. 80
Figure 30 — Definition of the reference planes inside the test jig ........coovviiiiiiiiiiin e, 83
Figure 31 — The four configurations for the TRL calibration.................coo 85
Figure 32 — Limits for the magnitude of §44, measured according to the provisions of

T g T (o T e I PN 86
Figure 33 — Example of a 50 Q adaptor construction in the vertical flange of the jig.............. 87
Figure 34 — Example of a matching adaptor with balun or transformer .................................. 87
Figure 35 — Example of a matching adaptor with resistive matching network......................... 88
Figure 36 — Example circuit diagram of a balanced VHF-LISN .............coiiiii 90
Figure 37 — Example circuit diagram of an unbalanced VHF-LISN...........coooiiiiis 91
Figure 38 — Terminal-to-reference ground impedances of the VHF-LISN at the EUT

= 1T 0 ST Yo T P 93
Figure 39 — Example VHF-LISN impedance measurement set-up geometry .......................... 95
Figure 40 — EXample M A e 96
Figure 41 — Connection between the IMA and the VHF-LISN ... 97
Figure A.1 — Short dipole antenna factors for R. =50 Q ... 102
Figure B.1 — The LLAS, consisting of three mutually perpendicular large-loop antennas..... 108
Figure B.2 — An LLA containing two opposite slits, positioned symmetrically with

respect to the current probe C ... 109
Figure B.3 — Construction of an LLA Slit.......ooooiiii e 109
Figure B.4 — Example of an LLA slit construction using a strap of printed circuit board

to obtain a rigid CONSITUCHION ... ... e 110
Figure B.5 — Construction of the metal box containing the current probe............................. 110
Figure B.6 — Example showing the routing of several cables from an EUT to minimize
capacitive coupling from the leads to the LLAS ... 111
Figure B.7 — The eight positions of the LLAS verification dipole during validation

o ) = T T I PN 112
Figure B.8 — Reference validation factors for loops of 2 m, 3 m, and 4 m diameters............ 112
Figure B.9 — Construction of the LLAS verification dipole antenna ..................cccooiiiiinnnn. 114

Figure B.10 — Sensitivity Sp of an LLA with diameter D relative to an LLA with 2 m
(o= 0 1= (=T PP PP PP 116

Figure B.11 — Conversion factor Cyp [for conversion into dB(uA/m)] for three standard
MeasuremMent diSTANCES d ......co.iiii 117

Figure C.1 — The Rayleigh criterion for roughness in the ground plane ..................c.ooe. 120
6


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

Figure H.2 — Investigation of feed point location (not to scale) ...........ccooeiiiiiiiiiiin e, 145
Figure H.3 — Variation of NSIL values for various set-ups, for a distance of 3 m, 2 =1,3..... 147
Figure H.4 — Specification of feed point location for tabular values (not to scale) ................ 148
Figure H.5 — Calculation examples, loop diameter 60 cm, feed point location per

T U =T o PPt 150
Figure 1.1 — Recommended minimum dimensions of the ground plane (top view) ................ 152
Figure 1.2 — Recommended obstruction free area (1op VIeW).......ccooviiiiiiiiinii, 153
Figure J.1 — Comparison of NSIL values by analytic formulas and computer simulation ...... 156
Figure K.1 — Example site validation result ... 160
Figure K.2 — U)j4p calculated from site validation result.......................... 161
Figure K.3 — Frequency-dependent correction factor.............coooiiiiiiiii i 161
Figure L.1 — Antenna arrangement for the sum of antenna factors method.......................... 163
Table 1 — Maximum freqQUENCY STEP SIZE ...ivuiiniii i 32
Table 2 — ACCEPIANCE CriteIiON .. .. e e e e e 36
Table 3 — Site validation methods applicable for OATS, OATS-based, SAC, and FAR

] 1S3 44 €= PPN 40
Table 4 — Theoretical normalized site attenuation, 4\ — recommended geometries for
broadband antENNAS @ ... ... ... ... 43
Table 5 — Example template for AppR data sets ............ccciii 46
Table 6 — RSM freqUENCY StePS ..ot 46
Table 7 — Maximum dimensions of test volume versus test distance ................ccoociviiin. 55
Table 8 — Frequency ranges and step sizes for FAR site validation....................coooon. 57
Table 9 — SyygywR measurement position designations....................... 75
Table 10 — SyygwR reporting requirements ... 80
Table 11 — Specifications for the EUT mains port of the balanced VHF-LISN ........................ 89
Table 12 — Specifications for the EUT mains port of the unbalanced VHF-LISN .................... 91
Table B.1 — Reference validation factors of Figure B.8 for loops of 2 m, 3 m, and 4 m

Lo 1= T g =Y (Y S 113
Table B.2 — Sensitivity Sp of an LLA with diameter D relative to an LLA with 2 m

diameter (FIgure B .10 ... e e 115
Table B.3 — Magnetic field strength conversion factor Cyp for three measurement

distances (FIgUIre B ) . e e 118
Table C.1 — Maximum roughness for 3 m, 10 m and 30 m measurement distances ............. 120
Table D.1 — Error bUAQet ..o 124
Table E.1 — Antenna pair reference site attenuation calibration using the large-OATS
AVEraging L CNNIQUE ..o e 125
Table E.2 — Antenna pair reference site attenuation calibration using REFTS ..................... 126
Table E.3 — COMTS validation using an antenna pair reference site attenuation................. 127

Table F.1 — Example uncertainty estimate for XPR measurement in a FAR and
assumed aypT = 22 dB, aypRr =34 dB ..o 132

Table F.2 — Uncertainties depending on other values of AxpT (other assumptions as in
L= 1 o= =t 1 T 134


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

assSUMeqd aypT = ZZ 0B, axpR = 34 OB 3%
Table G.1 — Example measurement uncertainty budget for COMTS validation using the

NN IS 1 4 =1 4 o Yo S 135
Table G.2 — Example measurement uncertainty budget for COMTS validation using the

LS 2 0 1= £ Vo o PN 138
Table H.1 — Calculation examples (loop diameter 60 cm,d=3m, A=1,3m)........c.coooieaie. 150
Table H.2 — Calculation examples (loop diameter 60 cm, d=5m, A =1,3m)..............o..... 150
Table H.3 — Calculation examples (loop diameter 60 cm, d=10m, 2=1,3m)......cc.ceeunnnnn. 151
Table I.1 — Skin depth for some practical materials at 9 kHz ..., 153
Table J.1 — Recommended NEC implementations............ccooiiiiiiiiiiiii e, 157
Table J.2 — Observed instabilities ... e 157
Table K.1 — Measurement uncertainty of radiated disturbance results from 9 kHz to

10T Y/ 2 PP 159
Table K.2 — Influence of 84; 0N Ujgp -..oooeeeeeeeeeeeeieeeee e 159
Table L.1 — Example of an uncertainty budget for sum of antenna factors method .............. 163


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

Specification for radio disturbance and
immunity measuring apparatus and methods -
Part 1-4: Radio disturbance and immunity measuring apparatus -
Antennas and test sites for radiated disturbance measurements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

CISPR 16-1-4 has been prepared by CISPR subcommittee A: Radio-interference
measurements and statistical methods. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2019, Amendment 1:2020
and Amendment 2:2023. This edition constitutes a technical revision.
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editon.

a) revision of the definition 3.1.7 and of the general introduction 8.1.1 for CMAD;

b) introduction of a new cable termination device, the very high frequency line impedance
stabilization network (VHF-LISN) in 8.2;

c) addition of definition 3.1.34 for VHF-LISN, 3.1.20 for reference ground, 3.1.21 for reference
ground plane and 3.1.31 for TN-C-S power system;

d) various non-technical editorial, style, and wording adjustments for consistency with drafting
rules.

The text of this International Standard is based on the following documents:

Draft Report on voting

CIS/A/1466/FDIS CIS/A/1475/RVD

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

The language used for the development of this International Standard is English.

It has the status of a basic EMC publication in accordance with IEC Guide 107 [1],
Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility
publications.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of CISPR 16 series, under the general title Specification for radio disturbance
and immunity measuring apparatus and methods, can be found on the IEC website.

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

— reconfirmed,

— withdrawn, or

— revised.
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This part of CISPR 16 specifies the characteristics and performance of equipment for the
measurement of radiated disturbances in the frequency range 9 kHz to 18 GHz. Specifications
for antennas and test sites are included.

NOTE In accordance with IEC Guide 107 [1],1 CISPR 16-1-4 is a basic EMC publication for use by product
committees of the IEC. As stated in Guide 107, product committees are responsible for determining the applicability
of the EMC standard. CISPR and its sub-committees are prepared to cooperate with product committees in the
evaluation of the value of particular EMC tests for specific products.

The requirements of this publication apply at all frequencies and for all levels of radiated
disturbances within the CISPR indicating range of the measuring equipment.

Methods of measurement are covered in CISPR 16-2-3, further information on radio disturbance
is given in CISPR TR 16-3 [2], and uncertainties, statistics, and limit modelling are covered in
CISPR 16-4 series [3].

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

CISPR 16-1-1:2019, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-1: Radio disturbance and immunity measuring apparatus - Measuring
apparatus

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-2: Radio disturbance and immunity measuring apparatus - Coupling devices
for conducted disturbance measurements

CISPR 16-1-2:2014/AMD1:2017

CISPR 16-1-5:2014, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-5: Radio disturbance and immunity measuring apparatus - Antenna calibration
sites and reference test sites for 5 MHz to 18 GHz

CISPR 16-1-5:2014/AMD1:2016

CISPR 16-1-6:2014, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-6: Radio disturbance and immunity measuring apparatus - EMC antenna
calibration

CISPR 16-1-6:2014/AMD1:2017

CISPR 16-1-6:2014/AMD2:2022

CISPR 16-2-3:2016, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 2-3: Methods of measurement of disturbances and immunity - Radiated
disturbance measurements

CISPR 16-2-3:2016/AMD1:2019

CISPR 16-2-3:2016/AMD2:2023

IEC 60050-161:2014, International Electrotechnical Vocabulary (IEV) - Part 161:
Electromagnetic compatibility

1 Numbers in square brackets refer to the bibliography.
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COMITE INTERNATIONAL SPECIAL DES PERTURBATIONS RADIOELECTRIQUES

Spécifications des méthodes et des appareils de mesure
des perturbations radioélectriques et de I'immunité
aux perturbations radioélectriques -

Partie 1-4: Appareils de mesure des perturbations radioélectriques
et de I'immunité aux perturbations radioélectriques -
Antennes et emplacements d'essai pour les mesurages
des perturbations rayonnées

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'I[EC a pour objet
de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines
de I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internationales,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et
des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études,
aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également
aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
selon des conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d'études.

3) Les Publications de I'EC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I''EC. Tous les efforts raisonnables sont entrepris afin que I'lEC
s'assure de l'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable
de I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, les Comités nationaux de [I'l[EC s'engagent,
dans toute la mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications
nationales et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
ou régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéeres.

5) L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques
de conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lEC,
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lEC,
ou au crédit qui lui est accordé.

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

9) L'IEC attire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation d'un ou
de plusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a l'applicabilité de tout droit
de brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pas regu notification
qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu d'avertir
les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

La CISPR 16-1-4 a été établie par le sous-comité CISPR A: Mesures des perturbations
radioélectriques et méthodes statistiques. Il s'agit d'une Norme internationale.

Cette cinquiéme édition annule et remplace la quatrieme édition parue en 2019,
I'Amendement 1:2020 et I'Amendement 2:2023. Cette édition constitue une révision technique.

10


https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

CISPR 1A-1-4:-2N025 © IEC 2025k

This is a preview of CISPR 16-1-4 Ed. 5.0 b:2025. Click here to purchase the full version from the ANSI store.

precedente:

a) révision de la définition 3.1.7 et de l'introduction générale 8.1.1 pour les CMAD;

b) ajout d'un nouveau dispositif de terminaison de cable, le réseau de stabilisation
d'impédance de ligne a trés haute fréquence (RISL-VHF), au 8.2;

c) ajout des définitions 3.1.34 pour le RISL-VHF, 3.1.20 pour la terre de référence, 3.1.21
pour le plan de masse de référence et 3.1.31 pour le systeme d'alimentation TN-C-S;

d) plusieurs ajustements non techniques de la rédaction, du style et de la formulation pour plus
de cohérence avec les régles rédactionnelles.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
CIS/A/1466/FDIS CIS/A/1475/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Elle a le statut d'une publication fondamentale en CEM conformément au Guide 107 de I'lEC [1],
Compatibilité électromagnétique — Guide pour la rédaction des publications sur la compatibilité
électromagnétique.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé
selon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles
sous www.iec.ch/members_experts/refdocs. Les principaux types de documents développés
par I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Une liste de toutes les parties de la série CISPR 16, publiées sous le titre général Spécifications
des méthodes et des appareils de mesure des perturbations radioélectriques et de I'immunité
aux perturbations radioélectriques, se trouve sur le site web de I'lEC.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document
recherché. A cette date, le document sera

— reconduit,

— supprimé, ou

— révisé.
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La présente partie de la CISPR 16 spécifie les caractéristiques et les performances
des appareils de mesure de perturbations rayonnées dans la plage de fréquences de 9 kHz
a 18 GHz. Elle comprend les spécifications pour les antennes et les emplacements d'essai.

NOTE Conformément au Guide 107 de I'lEC [1],1 la CISPR 16-1-4 est une publication fondamentale en CEM
destinée a étre utilisée par les comités de produits de I'lEC. Comme cela est indiqué dans le Guide 107, les comités
de produits ont la responsabilité de déterminer s'il convient d'appliquer ou non cette norme d'essai en CEM.
Le CISPR et ses sous-comités sont préts a coopérer avec les comités de produits a I'évaluation de la valeur
des essais d'immunité particuliers pour leurs produits.

Les exigences de cette publication s'appliquent a toutes les fréquences et a tous niveaux
de perturbations rayonnées, dans les limites de la plage de lecture des appareils de mesure
du CISPR.

Les méthodes de mesure sont traitées dans la CISPR 16-2-3, des informations supplémentaires
sur les perturbations radioélectriques sont données dans la CISPR TR 16-3 [2], et
les incertitudes, les statistiques et la modélisation des limites sont couvertes par la série
CISPR 16-4 [3].

2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées,
seule I'édition citée s'applique. Pour les références non datées, la derniére édition du document
de référence s'applique (y compris les éventuels amendements).

CISPR 16-1-1:2019, Spécification des méthodes et des appareils de mesure des perturbations
radioélectriques et de I'immunité aux perturbations radioélectriques - Partie 1-1: Appareils
de mesure des perturbations radioélectriques et de I'immunité aux perturbations
radioélectriques - Appareils de mesure

CISPR 16-1-2:2014, Spécifications des méthodes et des appareils de mesure des perturbations
radioélectriques et de l'immunité aux perturbations radioélectriques - Partie 1-2: Appareils
de mesure des perturbations radioélectriques et de I'immunité aux perturbations
radioélectriques - Dispositifs de couplage pour la mesure des perturbations conduites

CISPR 16-1-2:2014/AMD1:2017

CISPR 16-1-5:2014, Spécification des méthodes et des appareils de mesure des perturbations
radioélectriques et de l'immunité aux perturbations radioélectriques - Partie 1-5: Appareils
de mesure des perturbations radioélectriques et de [I'immunité aux perturbations
radioélectriques - Emplacements d'étalonnage d'antenne et emplacements d'essai de référence
pour la plage comprise entre 56 MHz et 18 GHz

CISPR 16-1-5:2014/AMD1:2016

CISPR 16-1-6:2014, Spécifications des méthodes et des appareils de mesure des perturbations
radioélectriques et de l'immunité aux perturbations radioélectriques - Partie 1-6: Appareils
de mesure des perturbations radioélectriques et de [I'immunité aux perturbations
radioélectriques - Etalonnage des antennes CEM

CISPR 16-1-6:2014/AMD1:2017

CISPR 16-1-6:2014/AMD2:2022

1 Les chiffres entre crochets renvoient a la Bibliographie.
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de mesure des perturbations et de Ilmmun/te Mesurages des perturbat/ons rayonnees
CISPR 16-2-3:2016/AMD1:2019
CISPR 16-2-3:2016/AMD2:2023

IEC 60050-161:2014, Vocabulaire Electrotechnique International (IEV) - Partie 161:
Compatibilité électromagnétique

IEC 60050-195:2021, Vocabulaire Electrotechnique International (IEV) - Partie 195: Mise
a la terre et protection contre les chocs électriques

13


https://www.electropedia.org/
https://www.iso.org/obp
https://webstore.ansi.org/Standards/IEC/CISPR16Ed2025?source=preview

