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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-2: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Conducted disturbances

FOREWORD

this end and in addltlon to other activities, IEC publishes International{Standards,
Technical Reports, Publicly Available Specmcatlons (PAS) and i
Publication(s)”). Their preparation is entrusted to technical committ

Publications is accurate, IEC cannot be
misinterpretation by any end

onsthleNfor the way in which they are used or for any
In order to promote inter ati E%@n ommittees undertake to apply IEC Publications
transparently to the m i

xtional and regional publications. Any divergence

the latter.

IEC provides
equipment dec

AttentiohN Pmative references cited in this publication. Use of the referenced publications is
¢t application of this publication.

Attention is draw He possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard CISPR 16-1-2 has been prepared by CISPR subcommittee A: Radio
interference measurements and statistical methods.

This consolidated version of CISPR 16-1-2 consists of the first edition (2003), its
amendment 1 (2004) [documents CIS/A/503/FDIS and CIS/A/521/RVD] and its amendment 2
(2006) [documents CIS/A/654/FDIS and CIS/A/670/RVD].

The technical content is therefore identical to the base edition and its amendments and has
been prepared for user convenience.

It bears the edition number 1.2.
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A vertical line in the margin shows where the base publication has been modified by
amendments 1 and 2.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

« amended.

@%
S


https://standards.iteh.ai/catalog/standards/iec/4a261412-5bca-4b18-ac73-e7689ba33463/cispr-16-1-2-2003

CISPR 16-1-2 © IEC:2003+A1:2004 -9-
+A2:2006

INTRODUCTION
CISPR 16-1, CISPR 16-2, CISPR 16-3 and CISPR 16-4 have been reorganised into 14 parts,

to accommodate growth and easier maintenance. The new parts have also been renumbered.
See the list given below.

Old CISPR 16 publications New CISPR 16 publications

CISPR 16-1-1 Measuring apparatus

Radio disturbance CISPR 16-1-2 | Ancillary equipment — Conducted disturbances

CISPR 16-1 ?nnedalsmu?nugmty £ CISPR 16-1-3 | Ancillary equipment — Disturbance power
apparatus CISPR 16-1-4 Ancillary equipment — Radiﬁ@m{{rbances
CISPR 16-1-5 ?rgggr;\ch:libration test gitels for. 30 M
A\
CISPR 16-2-1 Conducted dlsturbag\ce}k\eES{ }\ >
Methods of -

CISPR 16-2-2 Measuremen@f d\su{hgnée\p(}v\ x

CISPR 16-2-3 Rad.atemu@nc&n%\ssu%\men\/

CISPR 16-2-4 | Immunitymeastrément™_ >
CISPR 16-3 )szPRte\ct\mc ports\

CISPR 16-4-1 KUnc rt}mnes\\stan sed EMC tests

/G\SPR 16 >bl/s(éreré\?\t |ns\y‘nentatlon uncertainty

CISPR 16-2 | measurement of <
disturbances and
immunity

Reports and
CISPR 16-3 | recommendations

NNIVZINEIFZ/N

of CISPR <
Statistical consjderations in the
SPR\{6-4:3 eterMn/)f\E/MC compliance of mass-
produced products
CISPR 16-4 | Uncertainty in EMC CISFR™M6-4-4 tatistics of complaints and a model for the
measurements m ca tion of limits

N
More specific mformato ion bet the ‘old’ CISPR 16-1 and the present ‘new’

CISPR 16-1-2 is tenthisNintroduction (TABLE RECAPITULATING CROSS
REFERENCES)

reports with
are given in

disturbance ana Munity measuring apparatus and methods — Radio disturbance and
immunity measuring apparatus:

e Part 1-1: Measuring apparatus,

e Part 1-2: Ancillary equipment — Conducted disturbances,

e Part 1-3: Ancillary equipment — Disturbance power,

e Part 1-4: Ancillary equipment — Radiated disturbances,

» Part 1-5: Antenna calibration test sites for 30 MHz to 1 000 MHz.
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TABLE RECAPITULATING CROSS-REFERENCES

Second edition of CISPR 16-1

Clauses, subclauses

2
3.8, ..., 3.10
3.20, .., 3.23

Annexes

NOzZz=Zz—mT

Tables

18, 22

Figures

7,8,9,23, 24 Q

10, 20, 52, 53, 54

25, ..., 29
F.1

30, ..., 3
44, ..., 4
49, 50

Q.1,...,Q6

First edition of CISPR 16-1-2

Clauses, subclauses

2
3.1,...,3.3
3.4, .., 37
4

5

6

7

8
Annexes

iiEUOw:D

@)S

Figures
1,2,3,4,5
6,7,8,9,10
A1, ..., A5
A.6
B.1,...,B.8
c1,..,C5
D.1,D.2
E1,..,EB6
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SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-2: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Conducted disturbances

1 Scope

This part of CISPR 16 is designated a basic standard, which specifies the characteristics and
performance of equipment for the measurement of radio disturbance voltages and currents in
the frequency range 9 kHz to 1 GHz.

Specifications for ancillary apparatus are included for: artificial maj
voltage probes and coupling units for current injection on cables.

The requirements of this publication shall be complied with
of radio disturbance voltages and currents within the CISP!
equipment.

Methods of measurement are covered in Part 2, and iorf on radio disturbance

is given in Part 3 of CISPR 16.

2 Normative references

CISPR 16-3:20083
methods — Part 3:

Specification for radio disturbance and Immunity measuring apparatus and
PR Technical reports

CISPR 16-4-1:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 4-1: Uncertainties, statistics and limit modelling — Uncertainties in
standardized EMC tests

CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 4-2: Uncertainties, statistics and limit modelling — Measurement
instrumentation uncertainties

IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility

International Vocabulary of Basic and General Terms in Metrology, International Organization
for Standardization, Geneva, 2nd edition, 1993
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3 Definitions

For the purpose of this part of CISPR 16, the following definitions apply. Also see
IEC 60050(161).

3.1

symmetric voltage
in a two-wire circuit, such as a single-phase mains supply, the symmetric voltage is the radio-
frequency disturbance voltage appearing between the two wires. This is sometimes called the
differential mode voltage. If Va is the vector voltage between one of the mains terminals and
earth and Vb is the vector voltage between the other mains terminal and earth, the symmetric
voltage is the vector difference (Va-Vb)

3.2

asymmetric voltage
hetWeen the
mmon mode
voltage and is half the vector sum of Va and Vb, i.e., (Va +

3.3

unsymmetric voltage
the amplitude of the vector voltage, Va or Vb
measured by the use of an artificial mg S

and 3.2. This is the voltage

3.4
artificial mains network
AMN

are two basic types /-AMN) which couples the unsymmetrlcal
voltages, and the.del es the symmetric and the asymmetric voltages

separately. Th 7 apilization network (LISN) and V-AMN are used
interchangeably

3.5

asymmetric z

network us ject) asymmetric (common mode) voltages on unshielded
symmetrj munication) lines while rejecting the symmetric (differential

NOTE The term *Y-network” is a synonym for AAN.

3.6

impedance stabilization network (ISN)

generally an artificial network that provides a stabilized impedance to the EUT; often (e.g. in
CISPR 22) used as a synonym for AAN

3.7

coupling/decoupling network (CDN)

artificial network for the measurement or injection of signals on one circuit while preventing
signals from being measured or injected on another circuit
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3.8

longitudinal conversion loss (LCL)

in a one- or two-port network, a measure (a ratio expressed in dB) of the degree of unwanted
transverse (symmetric mode) signal produced at the terminals of the network due to the
presence of a longitudinal (asymmetric mode) signal on the connecting leads

(definition from ITU-T Recommendation 0.91)

4 Artificial mains networks

An artificial mains network is required to provide a defined impedance at radio frequencies at
the terminals of the equipment under test, to isolate the test circuit from-unwanted radio-
frequency signals on the supply mains, and to couple the disturba oltage to the
measuring receiver.

There are two basic types of artificial mains networks, the V-n ouptes the
unsymmetric voltages, and the delta-network which coupies\the '
asymmetric voltages separately.

For each mains conductor, there are three terminals:
supply mains, the equipment terminal for conne

The specification of the\impedance © ifiefal mains network includes magnitude and
phase of the impeda T, terminal with respect to reference earth, when
the receiver por

The impedance between each conductor (except PE) of the EUT terminal and reference earth
shall comply with 4.2, 4.3, 4.4, 4.5 or 4.6 as appropriate for any value of external impedance,
including a short circuit connected between the corresponding mains terminal and reference
earth. This requirement shall be met at all temperatures which the network may reach under
normal conditions for continuous currents up to the specified maximum. The requirement shall
also be met for peak currents up to the specified maximum.

1) ITU-T Recommendation 0.9, Measuring arrangements to assess the degree of unbalance about earth.
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Where the phase requirement cannot be met, the measured phase angles may be taken into
account in the uncertainty budget according to CISPR 16-4-2. Annex | gives guidelines for the
calculation of the uncertainty contribution of the phase if the tolerance is exceeded.

NOTE Since EUT connectors are not optimized for radio frequencies up to 30 MHz, the measurement of the
network impedance must be carried out with special measurement adaptors to enable short connections. The
NWA’s OSM (open/short/matched) calibration is used to characterize the adaptors, taking the insertion loss and the
conductor lengths of the adapters into account.

4.2 50 Q/50 pH + 5 Q artificial mains V-network (for use in the frequency range
9 kHz to 150 kHz)

The AMN shall have the impedance (magnitude and phase) versus freq characteristic
shown in Table 3 and Figure 1a in the relevant frequency range. Tolerantes of %20 % for the
magnitude and of £11,5° for the phase are permitted.

Table 3 — Magnitudes and phase angles of the V- net

Frequency Impedance magnitude
MHz Q ree

0,009 5,22 26 5

0,015 6,22 ( O \7@,4}
0,020 2\ N\ 4497

7.2
0,025 < (35\ C \ U j\/49,39
0,030 X \a@\@\ /52,33

0,040 ( 11 59\ 55,43

VAN

0, ) te,04/ 55,40
0880 = 29,19
N0080 N\ N\ V23,22 52,77

/\<Q,1(}3\ \/\ 25,11 51,22

Qg0 / 32,72 43,35

NOTE IKthis mbined impedance requirements of this subclause and 4.3., it can be used in the
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4.3 50 Q/50 pH artificial mains V-network (for use in the frequency range
0,15 MHz to 30 MHz)

The AMN shall have the impedance (magnitude and phase) versus frequency characteristic
shown in Table 4 and Figure 1b in the relevant frequency range. Tolerances of +20 % for the
magnitude and of £11,5° for the phase are permitted.

Table 4 — Magnitudes and phase angles of the V-Network (see Figure 1b)

Frequency Impedance magnitude Phase angle
MHz Q Degree
0,15 34,29 46,70/\
0,17 36,50 43
0,20 39,12 N

0,25 42,18 &2,&@

0,30 44,17 s\

0,35 45,52 AN e\
0,40 46,46 N\ 200
0,50 4165 [~ 17,65
0,60 AL/ N 14786

0,70 { g}:\&a} ( ) 1281

0,80 204 N\ \| /J 125
0,90 N 10,03
1,00 \ <\4\9,38 \/ 9,04

1,2( /\ \ \@,5}7)\ > 7.56
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4.4 50 Q/5 pH + 1 Q artificial mains V-network (for use in the frequency range
150 kHz to 100 MHz)

The AMN shall have the impedance (magnitude and phase) versus frequency characteristic

shown in Table 5 and Figure 2. Tolerances of +20 % for the magnitude and of +11,5° for the
phase are permitted.

Table 5 — Magnitudes and phase angles of the V-Network (see Figure 2)

Frequency Impedance magnitude Phase angle
MHz Q Degree
0,15 4,70 72,74~
0,20 6,19 73,98
0,30 9,14 sz >
0,40 12,00 1.8
0,50 14,75 RN
0,70 19,82 ) N\ 8407\
1,00 26,24 O\ 50

1,50 33,94

[ :
2,00 388\~ /| A 38115
2,50 N vy o ([ (2r
3,00 \@\Q \ / 27,81
4,00 /4633 21,63
5,00 \ (awse ) 17,62
7,00{ ANV 12,80

10,0 N 49,35) 9,04

1#00 \4\9,71 6,06
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