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FOREWORD

This amendment has been prepared by CISPR subcommittee A: Radio-interference
measurements and statistical methods.

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

FDIS Report on voting

CISPR/A/434/FDIS CISPR/A/441/RVD

Full information on the voting for the approval of this amendment can be found\n the report on

voting indicated in the above table.

The committee has decided that the contents of the base publicati gnts will

remain unchanged until 2004. At this date, the publication will be

* reconfirmed;

e withdrawn;

+ replaced by a revised edition, or
*+ amended.

Page 3

CONTENTS

Replace, on page 5, théexi

Annex Q (norm
network (AAN)

the following new title:

Add, on page 5, and Annex Z as follows:
Annex Y (noxmative)( ce check of the exceptions from the definitions of a click
according to

Example and measurement of the parameters of the AN for coaxial and
other screened cable

Page 15

2 Normative references

Insert, in the existing list, the title of the following standard:

CISPR 14-1:2000, Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus — Part 1: Emission
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Page 17

3 Definitions

Add, on page 23, the following definitions:

3.20

asymmetric artificial network (AAN)

network used to measure (or inject) asymmetric (common mode) voltages on unshielded
symmetric signal (e.g. telecommunication) lines while rejecting the symmetric (differential
mode) signal

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

3.21

impedance stabilization network (ISN)
generally an artificial network that provides a stabilized imped
CISPR 22) used as a synonym for AAN

3.22
coupling/decoupling network (CDN)

3.23
longitudinal conversion loss (LCL)
in a one- or two-port network, a measy
transverse (symmetric mode) signal p
presence of a longitudinal{asymmetris

(definition from ITU-T Recoram

Page 65

5.4 Disturbancé ana

A ‘click’ has'the following characteristics:

a) _the/QP amplitude exceeds the quasi-peak limit of continuous disturbance,
b)\the duration is not longer than 200 ms,
c) and the spacing from a preceding or subsequent disturbance is equal to or more than

200 ms.

A series of short pulses shall be treated as a click when its duration, measured from
the start of the first to the end of the last pulse, is not longer than 200 ms and conditions a)
and c) are fulfilled.

The time parameters are determined from the signal which exceeds the IF reference level of
the measuring receiver.

1) ITU-T Recommendation 0.9, Measuring arrangements to assess the degree of unbalance about earth.
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NOTE 1 Definition and assessment of clicks are in compliance with CISPR 14-1:2000.

NOTE 2 Current analyzers are designed to be used with a quasi-peak measuring receiver of the type which works
with a limited internal signal level. As a result, such analyzers may not interface correctly with all receivers.

5.4.1 Fundamental characteristics

a) The analyzer shall be equipped with a channel to measure the duration and spacing of
discontinuous disturbances:; the input of this channel shall be connected to the IF output
of the measuring receiver. For these measurements, only the part of the disturbance has to
be considered which exceeds the IF reference level of the receiver. The accuracy of
duration measurements shall be not worse than 5 %.

NOTE 1 The IF reference level is the corresponding value in the IF output of the measuring receiver to an
unmodulated sinusoidal signal, which produces a quasi-peak indication equal to it for eontinuous
disturbances.

b) The analyzer shall be equipped with a channel to assess the qgu mphtude of a
disturbance.

c) The amplitude in the quasi-peak channel shall be measured j he [gst falling
edge in the IF channel.

d) The combination of both channels shall comply in all re bs With\tRe requirements of 4.1.

e) The analyzer shall be capable of indicating the follg
— the number of clicks of duration equal to or les
— the duration of the test in minutes;

— the click rate;
— the incidence of disturbances othskthanc hich exceed the QP limit of continuous
disturbance.
NOTE 2 An example of a dis of a block diagram in Figure 11.
f) For validation of the fundam harg ics_the analyzer has to pass the performance

Figure Y.1 p
performance c¢
of CISPR 14-

Figure 12 pr@s in a‘graphi v the\ywaveforms listed in Table 13.
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Table 13 — Disturbance analyzer performance test —
Test signals used for the check against the definition of a click

Test signal parameters
1 2 3 4 5
QP amplitude of Duration
impulses adjusted of impulses f
o individually adjusted in the . Graphical presentation of
z relative to QP intermediate Separation the test signal measured
@ reference frequency output of impulses Evaluation b in the IF-output and
F | indication of the of the or periodicity the anal zery the associated QP signal
measurement measurement (IF-output) y relative to the reférerice
receiver receiver ms of the measurement
dB ms ceiver
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 N

AN

1 1 0,11 1 click
N X
N
N
ZEEEs
N
() > | rioanmbntin
1s

22 |1 9,5 A 1 click—"

(Q
x §
DR

2,2s

Other than click

1333°
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Table 13 (continued)

Test signal parameters
1 2 3 4 5
QP amplitude of Duration
impulses adjusted of impulses f
o individually adjusted in the i Graphical presentation of
E relative to QP intermediate Se_paratlon the test signal measured |
@ reference frequency output of impulses Evaluation b in the IF-output and
F | indication of the of the or periodicity the anal zery the associated QP signal
measurement measurement (IF-output) y relative to the reference
receiver receiver ms indication of the measurement
dB ms receiver,
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2
Other than click \

1 210
(210 ms) \ >

/§ bt

O ert an
(24 s)

S > [pmens

N

INGA

30 18

V

™

o
S

7 |s 5 30 \§/> 430 1 click
-
\ s\ T
Q /
1s
8 |® 5 30 30 210 2 clicks
SR et
™~

1s
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Table 13 (continued)

Test signal parameters
1 2 3 4 5
QP amplitude of Duration
impulses adjusted of impulses f
_g' individually adjusted in the . Graphical presentation of
= relative to QP intermediate Separation the test signal measured
@ reference frequency output of impulses Evaluation b in the IF-output and
F | indication of the of the or periodicity the anal zery the associated QP signal
measurement measurement (IF-output) y relative to the reference
receiver receiver ms indication of the measurement
dB ms receivef.
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 /\(_\
— X
9 1 0,11 Periodicity 10, Other than clic
min. 21 pulses D
N
bl W
/\(x 6 N 1s
10 [-2,5 25 30 30 265 1 W C
™
Q el
7
3 1s
T
11 |25 -2,5 2\ \[ 190 \30\> 1034 ° 2 clicks
\ e
Q& ‘ ’
\/ ko 'w i
o ‘ 2s
12_ N5 -2,5 ¢ 190 1166 ¢ 1 click
/ N
l/
|
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Table 13 (continued)

To be performed with background noise consisting of 200 Hz CISPR pulses at a level 2,5 dB below the quasi-
peak threshold level. These pulses should be present commencing at least 1 s before the test pulse and lasting
until at least 1 s after the test pulse.

Observations:

1) The graphical representation is done with peak measurements of a very short hold time (<1 ms) of the test
receiver which show the 200-Hz pulse. When the pulse-modulated sine wave arrives, the 200-Hz-pulse is no

longer visible (as seen in the graph for test no. 3) but still present during the event of the click disturbance

2) The very narrow responses at the origin in the graphs are due to a firmware imperfection.

The 1,333 s impulse checks the threshold of the analyzer for impulses, which are only 1 dB above the’ quasi-
peak threshold level.

These lower levels shall be set such that the intermediate frequency threshold is e
threshold is not exceeded

xceeded byt-the quasi-peak

The correspondent values for the frequency range above 30 MHz are i i b will be revised
after further investigations.

The rise times of the pulses shall not be longer than 40 pus.
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Test _ I Evaluation by
No. Test signal | the analyzer
|
|
1 0,11ms/1 dB | 1 click
9,5 ms/1 dB |
9 -1s +1s I 1 click
Background: noise or CISPR pulses, 200 Hz: -2,5 dB (QP) I
|
190 ms/1 dB
3 1 click
Background: noise or CISPR pulses, 200 Hz: —2,5 dB (QP)
ther than cligk
4 1333 ms/1 dB (\
-
5 210 ms/1 dB Qw | Other than cli¢k
| S—
\/ I
30 ms/5 dB 30 ms/5 dB 6 |
6 I 180 ms I (\ | Other than cligk
30 ms/5 dB 30 ms/5 dB !
|
7 I 130 ms (N 1 click
I
30 ms/5 dB 30 ms/5 \y [
8 I 210 ms | 2 clicks
|
| Other than cli¢k
9 ||||||||||||| Min. 21 pulses/0,11 ms/periodicity 10 ms/1 dB
]
|
10 | 1 click
T
|
and B: 1034 ms/Band C: under consideration B
11 | 2 clicks
|
$90 ms/25 dB 30 ms/-2,5 dB/2 dB IF
12 - Band B: 1 166 ms/Band C: under consideration

I
L . 1 click

30 ms/-2,5 dB/2 dB IF '

IEC 1115/03

Figure 12 — A graphical presentation of test signals used in the test of the analyzer for
the performance check against the definition of a click according to Table 13
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5.4.2 Test method for the validation of the performance check for the click analyzer
5.4.2.1 Basic requirements

The disturbance analyzer is connected to the quasi-peak measuring receiver and tuned to a
convenient frequency.

A CW signal and a pulsed CW signal both at the tuned frequency ot the recelver are required.
A signal generated by CISPR pulse generator, as defined in Annex B, with a 200 Hz PRF
covering the receiver bandwidth at the tuned frequency is also required for tests No. 2 and 3-

The pulsed CW signal source shall provide two independently variable pulses~JThe rise\time of

and 1,3 s and the amplitudes variable over a 44 dB range. Any backgraund noisg-of\the pulsed
CW signal source shall be at least 20 dB below the reference level/ised\in i
measured on the receiver’s quasi-peak meter.

The test procedure is as follows:

a) The CW signal is connected to the input of the e ged in conjunction
f adjusted to bring the
the measuring receiver

sturbance. The receiver RF

channel. The corresponding
titutes the IF reference level.

easuring receiver. For test number
added to the pulsed CW signal. The

r€lative to the indication of the limit (QP) for
he IF channel. The levels shall be relative
B)s established in the previous paragraph.

5.5.3.2_‘Magnetic antenna

Add,after the existing paragraph, the following new paragraph:

Tuned electrically balanced loop antennas may be used to make measurements at lower field

4 4l 4l 4 ol 1 e 1 | 4
SUTITTYgUuTs tralt urmtuTicU TIouinidity=oLTITTTITU TUOUD dlTtTTiliads.

Page 75

Replace subclause 5.5.4.2 by the following new subclause:
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5.5.4.2 Balance of antenna
5.5.4.2.1 Introduction

In radiated emission measurements, common-mode (CM) currents may be present on the
cable attached to the receiving antenna (the antenna cable). In turn, these CM currents create
EM fields which may be picked up by the receiving antenna. Consequently, the radiated
emission measuring results may be influenced.

The major contributions to the antenna cable CM currents stem from

a) the electric field generated by the EUT, if that field has a component parallel to the antenna
cable, and

b) the conversion of the differential mode (DM) antenna signal (the desige

range for which the receiving antenna_i
expressed in identical units (e.g., dBuV)i

plane.

2) Place a second
from the cen 0
range of the site
the conversio

than £0,5 dB, ¥ i g take a separate measurement at 3 m). The specification

of the trap shall include the frequency range of the antenna under test.
3) Conne g antenna to a signal source, for example, a tracking generator, set
the tor in such a way that, over the frequency range of interest, the

4) Record theyvo

5) Invert the receiving antenna (rotate that antenna through 180°) without changing anything
elsevin the set-up, in particular the receiving antenna cable, and without changing the
setting of the signal source.

age U, at the receiver over the frequency range of interest.

6)(Record the voltage U, at the receiver over the frequency range.
7) The DM/CM conversion is sufficiently low if | 20 log (U4/U,)|<1 dB.

NOTE 1 If the DM/CM conversion criterion is not met, ferrite rings around the antenna cable may reduce the
DM/CM conversion. The addition of ferrites on the antenna cable may also be used to verify whether contribution a)
has a non-negligible effect. Repeat the test with four ferrites spaced approximately 20 cm apart. If the criterion is
met by using these rings, they shall be present in the actual emission measurement. Likewise, the interaction with
the cable can be reduced by extending the cable several metres behind the antenna before dropping to ground.

NOTE 2 If the receiving antenna is to be used in a fully anechoic chamber, the DM/CM check may be performed in
that room with the receiving antenna at its usual location and the transmitting antenna in the centre of the test
volume of that room. The room must comply with the +4 dB criterion

NOTE 3 The measuring site of which the ground plane forms a part, or the fully anechoic room, should comply
with their respective NSA requirements.
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NOTE 4 The horizontal distance of 1,5 m over which the antenna cable runs horizontally behind the centre of the
antenna shall be kept as a minimum during actual vertically polarized radiated emissions measurements.

NOTE 5 It is not necessary to define a test set-up strictly because this effect is in large part due to the interaction
of the antenna and the part of input cable that lies parallel to the antenna elements. There is a much smaller effect
which is dependent on the uniformity of the field incident on the antenna in normal EMC set-ups on an OATS or in
a fully anechoic room.

NOTE 6 For baluns which have the receive cable connector mounted on the side (90° to the antenna boom),
a right angle connector should be used to reduce the movement of the cable.

Add the following new subclause 5.5.4.3:

5.5.4.3 Cross-polar performance of antenna

erminal\voltage

When an antenna is placed in a plane-polarized electromagnetic field,

confirm this.

In order to achieve quasi-free space conditions,
sufficient height above ground on a

under test. The separation between
antenna shall be greater than one wavelgs:

the antenna under test. The cross-polar

ainty and declare it with the result, for example a cross-polar
uncertainty of +1,6 dB to -1,9 dB. Take the larger value and
hen calculating the standard uncertainty.

g7another of —14 dB, first convert to relative voltages by dividing by 20
a J. Then add the smaller signal to the unity signal. Take the log and
multiply by 20° Thewresult is the positive decibel error. Repeat, but subtracting the smaller
signal fram-the unity signal to give the negative decibel error.

For-the purpose of calculating the uncertainty of the result of a radiated emission, if the signal
level measured in one polarization exceeds the signal measured in the orthogonal polarization
by 6 dB or more, then an LPDA whose cross-polar discrimination is only 14 dB will have been

0 £2N AD £ +1 AfE bat ik M and LD cianal

UUUIIIUd tU havc mct thU O'JUUII‘IUCItIUII VUl 42U U, 11T U1S UIIICICIIUU UULVVUUII are vi anrnmuaTit OIHIIGI
levels is less than 6 dB, additional uncertainty must be calculated if the sum of this difference
and the cross-polarization is less than 20 dB.
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Page 101

5.10 Coupling devices for measuring signal lines

Replace the existing text of this subclause by the following new text:

Thao intorfarancn

it Af oAl |
T

o e
oty o oTgTa T

no { o o
HRAARLELA ALl s \ b d J ~
injection) of the conducted disturbance voltage or current. For this purpose coupling devices
are needed to measure the disturbance component while rejecting the intentional signal on
the line. The devices included are to measure the electromagnetic emission and immunity

(common and differential mode, current and voltage). Typical devices for these kinds" of

these lines.

NOTE 3 The terms “asymmetric voltage” and “common mode
“differential mode voltage” are synonyms, as defined in Clause 3.

§, the voltage value must be
divided by the impedance of the signa pedance as specified by the

detailed measurement procedure, to obtai

Subclause 5.10.1 states
(AANs). The differenti
of the AAN. This para

asymmetric artifj n
Annex Q.

5.10.1 Require

Asymmetric
mode) vo

NOTE In CISPR22 this type of network is called impedance stabilization network (ISN).

Figure 52a'shows the general circuit diagram of an asymmetric artificial network.

The.Scharacteristics of the AAN for the measurement of asymmetric (common mode)
disturbances shall be covering the frequency range of the asymmetric disturbance voltages as
well as the frequency range used for the transmission of the intentional signal. These
characteristics are given in Table 18.

2) |EC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement techniques — Section 6:
Immunity to conducted disturbances, induced by radio-frequency fields
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Table 18 — Characteristics of the asymmetric artificial network for
the measurement of asymmetric disturbance voltage

Termination impedance of basic network for asymmetric disturbance

voltage?

. magnitude 150 Q + 20 Q

. phase 0° + 20°

L nngihlr{inzl conversionloss (I Cl ) atthe- EUT .r'\nrl' of the netwaorkb (Q kHz to 150 kHz: to be aninnd)
0,15 MHz to 30 MHz: defined
by the relevant product standard,
e.g. as shown in Figure 52b¢

Decoupling attenuation for asymmetric signals between AE port and (9 kHz to 150 kHz: to be défined)

EUT port.

Insertion loss of the symmetric circuit between EUT and AE ports

Voltage division factor of the asymmetric circuit between EUT and Typically,Q;5 die
measuring receiver ports, to be added to the reading of the measu

receiver. \
Symmetric load impedance of the network t\bd\
Transmission bandwidth for the intentional signal (analo igi aI) t\b\d\y

Frequency rangeh (1) Emission \/ O >,009) 0,15 MHz to 30 MHz
(2) Immunlty<\ See e.g. IEC 61000-4-6

inflde cedb\yfé addition of an unbalanced network

according to Figure 52a. This standard specifies the ithpedahce tolerance for the basic network. If the
influence of the unbalanced network on | ance i’ negligible, the given tolerance may apply
including the unbalanced » . i "g. if the unbalanced network changes the
impedance by more than 10 Q 1 QY , the product standard shall take this into

Different conceg
than the availdb

categories.

The values of L been taken — with modified tolerances — from a draft of the
amendment to €ISRR 99/ . Other valdes may be defined by future product standards. Therefore the LCL
requirements given ix t blicatten—are examples only. Generally, 3 factors have to be considered for

LCL toleramcess_tf idue L_of the basic AAN, the deviation of the unsymmetry network Z,, from
nominal and the i 3 measurement. The tolerances given in a product standard should take

ill depend on the specifications of the transmission system. Some transmission
systems allow<{psertion losses of up to 6 dB. The insertion loss caused by an AAN is dependent on source
and load~impedancgs”of the whole symmetric circuit. For lower/higher impedances the insertion loss will be
lower/higher, and should be given by the manufacturer, e.g. for 100 Q. In addition, it will be useful if
manufacturers specify the phase characteristics of the AAN in its symmetric circuit.

The AAN shall be calibrated by measuring the voltage division factor in a test set-up according to Figure Q.6
t.b.d. = to be defined, i.e. depending on the system specifications, e.g. 100 Q or 600 Q

t.b.d. = to be defined, i.e. depending on the system specifications for the symmetric insertion loss, e.g. up to
2 MHz or up to 100 MHz

More than one network may be used to cover the complete frequency range.
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5.10.2 Requirements for artificial networks for coaxial and other screened cables

Artificial networks for coaxial and other screened cables are used to measure (or inject)
unsymmetric (common mode) voltages on the shield of (e.g. telecommunication or r.f.) cables
while passing the communication or r.f. signal through. The required characteristics are given
in Table 22.

NOTE 1 In CISPR 22 this type of network is called coaxial or screened cable impedance stabilization network

SN
Y 7"

Table 22 — Characteristics of artificial networks for coaxial and other screened cables

a. Termination impedance of basic network for unsymmetric
disturbance voltage:2
. magnitude 150 Q+pP0Q
. phase
b. Decoupling attenuation® for unsymmetric signals between AE port to deflned)
and EUT port. (¢) 3 >4
c. Insertion loss and transmission bandwidth for the intentional
(communication or r.f.) signal between EUT and AE ports, |nc|ud|ng reqU| e tsc
characteristic impedance(s)
d. Voltage division factor of the unsymmetric circuit betweexrEU \R/pi IFQVB/dBC|
and measuring receiver ports, to be added to the reading o
the measuring receiver. (7
e. |Frequencyrange (1) Emission \ % >,009) 0,15MHz to 30 MHz
(2) Immunity <\ )\ See e.g. IEC 61000-4-6

N

a The asymmetrlc impedance of the AN will be the\150-Q resistor in parallel with the choke and the

b Since the coaxial cable shig cted to the AN metal case, the decoupling

¢ Insertion loss and transmissi i i tiowal (communication or r.f.) signal between EUT and AE
ports as well as th isti en shield and inner conductor(s) are not the purpose of this
standard. They sh
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Page 235

Replace the existing Annex Q by the following:

Annex Q
(normative)

Example and measurement of the parameters
of the asymmetric artificial network (AAN)

Q.1 Description of an example of an AAN: the T-network

The symmetric signal which may be needed to have the
to the terminals a, and b,. The double choke L

The termination impedance of the netwo
determined by the two resistors Ry (200

5dB lower than the actual asymmetric
ig’ blocking d.c. currents thus allowing for

iance with the requirements of 5.10.1, the procedures for the
ied parameters described below are used.

This imfpedance etween the terminals a; and b, connected together, and terminal RG shall
be checked with terminals a, and b, being alternatively open and short-circuited to the
earth terminal RG (see Figure Q.2).

b) Longitudinal conversion loss (LCL)
This rejection of the Y-network shall be measured in accordance with Figure Q.3c. The

network Qnaly-/nr ”\l\I\IA\ Qphllﬂe its nllfr\llf signalto—an-LCL prnhn which—must-have—-a

residual Iongltudmal conver3|on loss (LCL) at least 10 dB higher than the required LCL of
the AAN. For LCL probe verification, see Figure Q.3a and for calibration, see Figure Q.3b.

c) Decoupling attenuation
The decoupling attenuation shall be measured in accordance with Figure Q.4.
d) Insertion loss of the symmetric circuit

The insertion loss of the symmetric circuit shall be measured in accordance with
Figure Q.5.
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Two LCL probes can be used as baluns for the insertion loss test of the Y-network. Two
identical baluns may be connected in series for the determination of their own insertion
loss. Baluns can be designed such that the combined insertion loss of 2 baluns is less than
1 dB in the frequency range from 0,15 MHz to 30 MHz.

e) Voltage division factor of the asymmetric circuit (calibration of the Y-network)
The voltage division factor of the asymmetric circuit shall be measured in accordance with
Figure Q.6.

f) Symmetric load impedance and transmission bandwidth

This parameter is defined by the system. Y-networks may be optimized for a certain
impedance with respect to transmission bandwidth. The transmission bandwidth may be
measured for a certain symmetric load impedance using the test set-up of Figure Q.5

a e

-y
EUT L,
b e Q>
( \\J

RG Reference Ground (RG)
and Safety Earth
- IEC 1116/03
Figdre le of a T-network circuit for one pair of wires

EUT AE
port port

\) a, a,

AAN
NWA | Y-network

1 &

! !509

IEC 1117/03

NOTE If the AAN is of higher order (i.e. more than 1 pair of wires), then all wires of the EUT port, respectively all
wires of the AE port, are connected together.

Figure Q.2 — Arrangement for the termination impedance measurement
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LCL probe l M-circuit
|
Z |
VT : | R,

> Iil F

pAL: Ry H Ry
E@

L 4

NOTE When terminated with a minimum LCL [M-circuit consisting of R1, R2 and R
) . _ RiiR2+R3)

the nominal symmetric impedance Z (=—— ) of the AAN and the.asyw

Ri+Rz+R3

Ry [R
=27 ). The probe should ideally show a residual LCL of 20 ¢B he highest LCL to be

R2 +R3
measured. For Z=100 Q: Ry =120 Q and Ry = R3 = 300 Q.
The LCL probe should be operated with an asymmetric source iry

For Z =100 Q, Z/4 equals 25 Q.

to the balanced terminals of the LCL probe.

Definition: longitudinal conversion loss (LCL) =

I L-circuit
T
| |
I z
z/4 Rea
d
1

IEC 1119/03
(Rsym 1 Z)+4Rca +Z

2ARsym 112)

NOTE LCL_ =20lg dB

The LCL measurement uncertainty per Figure Q.3c is influenced by the accuracy of the L-circuit and the amount of
the residual LCL of the probe. Changing the orientation of the LCL probe relative to the L-circuit will show some
uncertainty of calibration.

Example of an L-circuit: For an impedance Z = 100 Q and Rsym =100 Q, a value

Rcal = 750 Q will give an LCL of 29,97 dB i.e. approximately 30 dB.

Figure Q.3b — Test arrangement for the LCL probe calibration (L-circuit)

3) Figures in brackets refer to the reference documents at the end of this annex.
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AAN under Test

LCL probe I
P © AAN o]
|
|
EUT AE
VT ‘ —| I > | port port z
|
L1 o
@ i
714 Receiver port
H 500

d

NOTE 1 For the definition of LCL see Figure Q.3a.

/\ Receiver
port

A\

)

Z,=150Q
Z,=500Q

IEC 1121/03
Figure Q.4 — Test set-up for the decoupling attenuation (isolation) of the AAN

= aydiv in dB

1

V.
adecoup =20 |g V.
2

for asymmetric signals between AE port and EUT port
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Z
— ® ® aq ao o o o
AAN
Uo Uo| | 2
1o} 1o} b4 RF by ® ® ®
1T L
\
50 Q
Z=50Q

IEC '122/03

accordance with Figure Q.6.

NOTE If the AAN is of higher order (i.e. more than 1 pair of wires), the

Figure Q.5 — Test set-up for the insertion

Receiver
port

L o—

QL

Z, =150 Q
Z, =50Q

IEC 1123/03

NOTE If the{AAN is of higher order (i.e. more than one pair of wires), then all wires of the EUT port respectively all

wires of the AE port are connected together.

Figure Q.6 — Calibration test set-up for the AAN voltage division factor

of the asymmetric circuit: a;, =20 Ig L3 in dB

2

Q.3 Reference documents

[11 MACFARLANE, IP. A Probe for the Measurement of Electrical Unbalance of Networks and
Devices. IEEE Trans. EMC, Feb. 1999, Vol.41, No.1, p.3-14.
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Page 285

Add, after Annex W, the new Annexes Y and Z as follows:

Annex Y
(normative)

Performance check of the exceptions from the definitions of a click
according to 4.2.3 of CISPR 14-1

For the application of the exceptions given in CISPR 14-1:2000 the dis
provide the following additional information:

a) the number of clicks of duration equal to or less than 10 ms;
b) the number of clicks of duration greater than 10 ms but equal to o
c) the number of clicks of duration greater than 20 ms but

d) the duration of each registered disturbance the ap
limit for cont. disturbance;

e) an indication that the appliance failed the te

f) the time interval from the start of th
under e);

g) the total duration of di
limit for continuous di$

h) the click rate.

9,
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Table Y.1 — Disturbance analyzer test signals?

Test signal parameters

1 2 3 4 5
QP Amplitude of Duration of
impulses adjusted impulses;b
individually adjusted in the . . Graphical presentation of
Test relative to QP intermediate Separation ot the test signal measured
No. reference frequency output |mpl_1|sc:,\s_or Evaluation b in the IF output and
indication of the of the periodicity t\rlna ua |:)n y the associated QP signal
measurement measurement (IF-output) € analyzer relative to the reference
receiver receiver ms indication of the measurement
dB ms Nr
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 . (\
1 1 0,11 1 click
<=10 ms
N\
N AR \
X \/\
q
byl L [
Q %MWHW "
< )\/ 500 ms
2 1 9,5 N click
( <= 10 ms
[ Q sb =
Q \\ ok
(\< \/> 500 ms
3 1 103 1 click
> 10 ms,
x <= 20 ms
P
1] i
)

500 ms
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Table Y.1 (continued)

Test signal parameters

1 2 3 4
QP Amplitude of Duration of
impulses adjusted impulses;b
individually adjusted in the . . Graphical presentation of
Test relative to QP intermediate Separation ot the test signal measured
No. reference frequency output |mpl_1|sc::s_or Evaluation b in the IF output and
indication of the of the periodicity t\rlna ua |:)n y the associated QP signal
measurement measurement (IF-output) € analyzer relative to the reference
receiver receiver ms indication of the measurement
dB ms Nr
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 R (\
4 1 19 1 click
> 10 ms,
<=20 ms N\
N
AN R\
N \)
AN
Q 1 Il
< )\/ 500 ms
s ] 21 N M click
>R0 ms
L
(\< \/> 500 ms
6 1 19 1 click
>20 ms
<
S 1s
7 5 5 210 210 150 IF
only once per
program cycle
or per
minimum -
—

observation
time: counted
as

1 click >20 ms

(see NOTE 2,

E2,

600 ms rule) T 1s
OTHERWISE

Continuous disturbance (570 ms)
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Table Y.1 (continued)

Test signal parameters

1

2

3

4

QP Amplitude of
impulses adjusted

Duration of
impulses;b

individually adjusted in the Graphical presentation of
Teost relative to QP intermediate Separation of the-test-signat-measured
No. reference frequency output | impulses or . in the IF output and
indication of the of the periodicity | Evaluation by the associated QP signal
measurement measurement (IF-output) | the analyzer relative to the reference
receiver receiver ms indication of the measuremeént
dB ms receiver
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 /\(_\
(\
8 5 5 220 220 190 FAIL
Continuous \
disturban \
\ \ || M T
" A
N
< 1s
9 5 5 190 190 N 90
the\final click
% at€ is less than
//—’_\\
\)\/ 2 clicks >20 ms
(see NOTE 2,
E4; refrigerator
rule; also see \
NOTE 3)
/\< V\ s
OTHERWISE IF
only once per program cycle or once during the
minimum observation time:
counted as 1 click >20 ms
(see NOTE 2, E2)
OTHERWISE
Fail: continuous disturbance (570 ms)
10 5 5 50 50 185 IF

the final click
rate is less than
5:

2 _alial 20
Z-CTCRKS—=Z0 1S

(see NOTE 2,
E4; also see
NOTE 3)

1s
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Table Y.1 (continued)

Test signal parameters
1 2 3 4 5
QP Amplitude of Duration of
impulses adjusted impulsesb
individually adjusted in the . . Graphical presentation of
Test relative to QP intermediate Separation ot the test signal measured
No. reference frequency output |mpl_1|sc::s_or . in the IF output and
indication of the of the periodicity | Evaluation by the associated QP signal
measurement measurement (IF-output) | the analyzer relative to the reference
receiver receiver ms indication of the measurement
dB ms eceiver
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2
OTHERWISE IF
11 20 20 15 5 <
AN
< see NOTE 2, E3; also see NOTE 4;
(\ ; a measurement of the click amplitudes is not
required.)
| aN
12 20 20 15 5 \ 1 xRulse 1 + |35 clicks <10 ms
X PUISe 2, 15 clicks > 10 ms, <= 20 ms
repeated until
40 clicks are | < 90 % of the clicks < 10 ms
registered,
where the (see NOTE 2, E3; also see NOTE 4.
separation No exception is applicable.
between each R, .
impulse is After application of upper quartile method
the final result will be “FAIL” because the click
13s . h
\ amplitudes are too high.)

I\

(

NOTE 1 CISPR14-x2000, 4.2.3, contains the following exceptions:

¢« E1 - “Individual switching operations”
This\exception can be evaluated only by the operator, not automatically by the disturbance analyzer. It is
nientioned here to avoid confusion with the numbering of the exceptions for users of both CISPR 16-1 and
CISPR 14-1.

«' E2 — “Combination of clicks in a time frame less than 600 ms” (“600 ms rule”)

In program-controlled appliances a combination of clicks in a time frame less than 600 ms is allowed once per

selecteqd progrart cycie. T or otrer dpplidllbeb SUCIT d bUlllUilldliUll Ol inLKb ib dIoweQq orce uuring e lllillilllulll
observation time. This is also valid for thermostatically controlled three-phase switches, causing three
disturbances sequentially in each of the three phases and the neutral. The combination of clicks is considered
as one click.

E3 - “Instantaneous switching”

Appliances which fulfil the following conditions:

the click rate is not more than 5,

none of the caused clicks has a duration longer than 20 ms, and

90% of the caused clicks have a duration less than 10 ms,

shall be deemed to comply with the limits, independent of the amplitude of the clicks. If one of these conditions
is not satisfied then the limits for discontinuous disturbance apply.
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