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Int

INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY

MEASURING APPARATUS AND METHODS -

Part 1-3: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Disturbance power

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organlzatlo fo sta priging
all national electrotechnical committees (IEC National Committees). i promote
international co-operation on all questions concerning standardization inthe electncal pnic fields| To
this end and in addition to other activities, IEC publishes Internatlal S ical’ Specificatigns,
Technical Reports, Publicly Available Specmcatlons (PAS) and des eferred to as “|EC
Publication(s)”). Their preparation is entrusted to technical com ; &C Na iqnal Zommittee interegted
in the subject dealt with may participate in this preparatory wo governmental and rfon-
governmental organizations liaising with the IEC also partigipate IEC collaborates closely

ith the International Organization for Standardization (I$0O) ¥’ conditions determined| by
agreement between the two organizations
The formal decisions or agreements of IEG/on tech arly as possible, an internatignal
consensus of opinion on the relevant subjects ‘sinte eack techwical committee has representation from| all
interested IEC National Committees.
IEC Publications have the form of recommgéndations ional use and are accepted by IEC Natignal
Committees in that sense. While all reasonable qQrts, ate made)to ensure that the technical content of |EC
Publications is accurate, esponsibl e way in which they are used or for pny
misinterpretation by any enq use
In order to promote intp c Natlon I" Committees undertake to apply IEC Publications
transparently to the maxin national and regional publications. Any divergephce
between any IEC Publicati g gndingnational or regional publication shall be clearly indicatef in
the latter Q
IEC provides no rk procedine to indicate its approval and cannot be rendered responsible for pny
equipment declared tQ be in_conformi
All users should &nsuke
No liability shé s directors, employees, servants or agents including individual experts pnd
members of{jts te g and IEC National Committees for any personal injury, property damag¢ or
other damags X e whatsoever, whether direct or indirect, or for costs (including legal fees) pnd
expenges axising o & publication, use of, or reliance upon, this IEC Publication or any other |EC
Publica
Attention is dr he Normative references cited in this publication. Use of the referenced publicationp is
indispensable(forthe cotrect application of this publication.
Attention-is 'drawn to the 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.
prnational Standard CISPR 16-1-3 has been prepared by CISPR subcommittee A: Radio

interference measurements and statistical methods.

This first edition of CISPR 16-1-3, together with CISPR 16-1-1, CISPR 16-1-2, CISPR 16-1-4
and CISPR 16-1-5, cancels and replaces the second edition of CISPR 16-1, published
1999, amendment 1 (2002) and amendment 2 (2003). It contains the relevant clauses
CISPR 16-1 without technical changes.

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

in
of
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The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

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

e amended.

@%
r
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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-distuban ; CISPR 16-1-2 Ancillary equipment — Conducted disturbances
CISPR 16-1 ?nneda;mupi"lnugnlty é\.} CISPR 16-1-3 | Ancillary equipment — Disturbance power
apparatus \A CISPR 16-1-4 Ancillary equipment — Radiated di rbances
CISPR 16-1-5 ?rgggrﬁHc;hbrahon tes, &%s fT\N\
/ CISPR 16-2-1 Conducted d|$)Kba>\\ }\}su\rem ts
Methods of i
CISPR 1622 m_easurement of <<: CISPR 16-2-2 Measuremen(of deaﬁ'\po\v\ >
disturbances and \ CISPR 16-2-3 Radiatm%m&\mésur meng/
immunit
y CISPR 16-2-4 | Immunity measurefnents
Pl Q
CISPR 16-3 ﬁlSF}R\te&r\icMorts\
CISPR 16-4- Unckrthinties.imstandardised EMC tests
Reports and / \ ) Pé }\ \
CISPR 16-3 | recommendations < CISPR 1/6(23\2 >Mea%1re%ebt iI"I\StI' mentation uncertainty
of CISPR K
StatisWderations in the
PR 16- termimation’of EMC compliance of mass-
i produced products
CISPR 16-4 | Uncertainty in EMC CISER 15-44 Ws of co_mplaints and a model for the
measurements \(_\ \%I lation of limits
Mdre specific informat
CI$PR 16-1-3 @
REFERENCES).

Me ¢ations are given in five new parts of CISPR 16-1, while
theg igus
req and background on CISPR and radio disturbances in gengral
arg R 16-4 contains information related to uncertainties, statisfics
an

Cl$ ts/of the following parts, under the general title Specification for ragdio
disfurbance.vand immunity measuring apparatus and methods — Radio disturbance gnd
immunitymeasuring apparatus:

o LPart 1.1 Measuringapparatus;

Part 1-2: Ancillary equipment —

Conducted disturbances,

Part 1-3: Ancillary equipment — Disturbance power,

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 First edition of CISPR 16-1-3
Clauses, subclauses Clauses, subclauses
1 1

2 2

3 3

5.3 4

5.3.1 41

532 4.2

5.3.3 4.3

Anhexes Annexes

J A

H B

Figures

38] 39

40] 41, 42
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1

SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-3: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Disturbance power

Scope

Th
cal
fre

The

Fo
of

CI{
ele

S part of CISPR 16 Is designated a basic standard, which Specifies the characterisiics g
bration of the absorbing clamp for the measurement of radio disturbance powercin
nuency range 30 MHz to 1 GHz.

Normative references

BPR 14-1:2000, Electromagnetic compat/b///ty -
ctric tools and similar apparatus — Part 1: Emis

CI$PR 16-1-1: 2003, Specification forradiq 0

anfl methods — Part 1-1: Radio disturba

apparatus

CI$PR 16-2-1:2003, Sp ce and immunity measuring appara
anfl methods — Part 2-1: disturbances and immunity — Conduc
disturbance measurements

CI$PR 16-2-2:2 disturbance and immunity measuring appara
angd methods — Pg measurement of disturbances and immunity
Mdasurement of di

CI$PR 16-3 for radio disturbance and Immunity measuring apparatus 3
mdthods —

CI$PR 16-% egification for radio disturbance and immunity measuring appara
anfl methods Par 4-1: Uncertainties, statistics and limit modelling — Uncertainties
stdndardizedEM

CI$PR\16-4-2:2003, Specification for radio disturbance and immunity measuring appara
an{l “methods — Part 4-2: Uncertainties, statistics _and limit _modelling — Measurem

nd
the

nt.

ition

fus
ng

fus
fed

fus

and

fus

fus

ent

ins

trumentation uncertainties

IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 1
Electromagnetic compatibility, including its Amendments 1 (1997) and 2 (1998)

61:

International Vocabulary of Basic and General Terms in Metrology, International Organization

for

Standardization, Geneva, 2nd edition, 1993
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3 Definitions

None of the definitions of CISPR 16-1:1999 apply to this new part of CISPR 16. For further
definitions, see IEC 60050(161).

4 Absorbing clamp for use in the frequency range 30 MHz to 1 000 MHz

4.1 General

Abporbing clamps are suitable for the measurement of disturbance from some types| of
equipment depending on construction and size. The precise measuring precedure and |its

applicability is to be specified for each category of equipment. If thel EUT it ithput
co:I:necting leads) approaches a 1/4 of a wavelength of the measuri ¢ direct
cabinet radiation may occur.

The disturbance capability of an appliance with a mains lead b ¢ | lead npay
be|taken as the power it could supply to its mains lead geh i his
po ed
arg ice

is |

Eq
Su
Ab

om
ad.

Radiation from leads at frequencies abpve \p 10 1 000 MHz, may be measured with

MEeas be of considerable use. However, it
should be noted that stib of” radjdtion could emanate directly from fhe
equipment.

Constru

ee parts as follows:

absorber and impedance stabilizer for the lead ungder

ssembly of ferrite rings to reduce RF current on the surface of the

hex A describes the construction of some examples of absorbing clamps.

[E_“ The transformer and the absorber described in a) and b) above respectively are maintained in fixed relati
ties as close together as convenient. They may be constructed of split rings to avoid the necessit

4.3 Characteristics

The use of the absorbing clamp relies on a calibrating factor obtained by a specific calibration
procedure, as described in annex B and figure B.1. The absorbing clamp shall have a
characteristic response of output power versus input power from the calibration signal
generator, Py, that shows no pronounced resonance at any frequency.
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The absorbing clamp shall present an impedance between 100 Q and 250 Q and not more
than 20 % reactive when measured as shown in figure B.1 with the signal generator and
10 dB attenuator replaced by an impedance measuring instrument. At each frequency of
measurement the clamp is positioned along the lead, W, to obtain the maximum indication on
the measuring receiver. It may be necessary to make a small adjustment in the position of the
clamp to satisfy the reactance requirement. In a satisfactory clamp, the readjustment will not
produce a significant change in the measured power.

Requirements for absorber attenuation are under consideration.

@%
r
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Annex A
(informative)

Construction of the absorbing clamp

Examples of absorbing clamp construction

Figures A.1 and A.2 show two examples of the absorbing clamp. The three main parts of
absgorbing clamp described in 4.2 are the current transformer C, the power absorben™a

impedance stabilizer D, and the absorbing sleeve E. D consists of a nufmber qf fefrite rings

he
nd

angl E consists of ferrite rings or tubes. The core of the transformer C g of
thg type used in D. The secondary winding of the current transfor f a
miniature coaxial cable encircling the rings and connected as sh sed
thrpugh the sleeve E to a coaxial terminal on the clamp. C and D her
an nt.
Sle rve
to

Th mp
pe 5 a
ca to
ce he
tra for
smfall diameter leads.

The absorbing clamp ma ng

suitable ferrite rings.

9,
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is the equipment under test
is the lead under test

is the current transformer

O 0 o >

is the absorbing section

absorbing section on cable from transformer

E
60 rings
VAN ] _____________ W

6]

VZ
[/
\__

Dimens

Figure A.1 — Example of the construction

[
& 4 @F@Figﬁ;

B’

IEC 1324/99

ions in millimetres

€00¢:031 © €-1-91 ddSIO
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is the lead under test

is the current transformer

is the absorbing section on cable from transformer
is the metal cylinder-two halves
@ entralizing tube for lead B

%the coaxial connector

B
Cc
D is the absorbing section
E
1

|
Lo L
ll{‘//////////)‘(//’/////

N 7777777777777

ﬁ- ________ s |

AN

N\

Figure A.2 — Example of the construction of an absorbing clamp wj

ditional features

IEC 1325/99

€00¢:031 © €-1-91 ddSIO
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Annex B
(normative)

Calibration of the absorbing clamp

Connect and arrange the clamp as shown in figure B.1. Lead W consists of an insulated wire
of 1 mm or 2 mm effective cross-section connected to the centre pin of a 50 Q connector mounted

posi

tor
input
iver

Co
thr
im

The
wirl

orbing clamp and calibratjon
the coaxial cables in positigns

aad id i ih fi N bsorbing clamp is moved along the
win 3 balf-wavelength at the frequency| of
cal p easuring receiver is noted. With the
ge S < ables are connected in positions a’ and b’
as efeceiver indication /7 is noted. The insertjon

los|

s L is given by : N his\is,doneNhroughout the desired frequency range.

An| example of th
nofmally lies withip

s is>shown in figure B.2. The measured insertion Ipss

. For

he
v fcal
value of V in dB Thus |f 17 dB is subtracted from the msertlon loss the remalnder may be
added to the meter reading in dB(uV) to give directly the disturbance power in dB(pW). This is
the reason for the correction scale shown in figure B.2. The correction scale gives the
factor in dB to be added to the indication of the measuring receiver in dB(uV) to convert to
power dB(pW).
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It is normally possible to position the clamp at more than one maximum. The maximum
nearest the end of the conductor that is attached to the 50 Q connector gives the maximum
reading on the receiver. It has been found in practice that the second maximum gives an
insertion loss which is about 1 dB greater than that obtained with the first maximum.

For some practical applications it is convenient to use the second maximum, and thus it is
useful to calibrate the clamp for this. An example of a calibration employing the second
maximum is shown in figure B.3, curve B.

IEC 1326/99

W

C,b, E

F

C1

Co is_the sqaxiaPconnector on internal coaxial cable of clamp
C3 IS"the coaxlial connector mating c,, on cable to receiver

a is the coaxial cable from absorbing clamp to the receiver

b is the coaxial cable from generator to attenuator, attenuation
Att. IS the attenuator pad, minimum 10 dB attenuation

¢y, @', b’, att’ are different positions of C3, a, b and att., respectively when aligning generator and receiver
readings including attenuation of coaxial cables and attenuator

L is the insertion loss of absorbing clamp with wire, in position for maximum indication

Py is the constant output of generator over a 50 Q load

/ is the maximum indication on receiver when connected to the clamp

I is the indication on measuring receiver when connected to generator via attenuator and coaxial cables
(dotted lines)

Fy is the ferrite absorbing rings or sleeve

Figure B.1 — Arrangement for calibration of the absorbing clamp
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Correction
Insertion loss dB dB
— +4
20
'\ -1 +2
/
17— -———-5\—- === ——-—-——-7»¢— 0
N d LA
\\\ / ’
14 L~
/\( D 11
10

Inseftion loss dB

Figure B.2 — Example of calibration ¢

5 4
25 Correction
dB
ti+4
20 AN
L+ 2—

30 100 \% \> 1 000{ MHz

IEC| 1327/99

eabsorbjng clamp

e ——— - ~——
~

1st maximum

100 150 200 250

300 MHz

Available power = reading on the receiver + dorrection

igure B.3 — Calibration of the absorbing clamp

IEC 1328/99
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