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Amendment 1:2012

4. CISPR 16-1-4:2010+A1:2012 Annex C.4 Validation of a large-loop antenna (LLA )



5.

The induced current shall be measured as a function of frequency in the range of 9 kHz to
30 MHz at the eight positions of the balun-dipole in Figure C.7. During this measurement, the
balun dipole is in the plane of the LLA under test.

Large-loop antenna (LLA)

RF generator

Measuring
equipment
IEC 83310

Figure C.7 — The eight positions of the balun-dipole during validation
of the large-loop antenna
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Figure C.8 — Validation factor for a large loop-antenna of 2 m diameter

CISPR 16-1-4:2019+A1:2020 Annex C.4 Validation of an (LLAS)
C.4 Validation of the LLAS

Replace the first paragraph of this clause with the following three new paragraphs:

The validation of the LLAS shall be carried out by measuring the current induced in each of the
three LLAs by means of the LLAS verification dipole connected to a 50 Q RF generator, as
described in C.5. The magnetic field emitted by the dipole allows verification of the magnetic
field sensitivity of the LLAS. The electric field emitted by the LLAS verification dipole is intended
to verify that the electric field sensitivity of the LLAS is sufficiently low.

The validation of an LLAS shall be performed at the site where the LLAS measurements
normally take place. This is to account for the effect of the floor, walls, and similar objects or
surfaces in the specific environment of the LLAS.

Velidation measurements shall be performed at least at the following frequencies: 9 kHz,
100 kHz, 1 MHz, 2 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz, 25 MHz, and 30 MHz.




The induced current shall be measured as a function of frequency in the range of 9 kHz to
30 MHz at the eight positions of the LLAS verification dipole shown in Figure C.7. During this
measurement, the LLAS verification dipole shall be in the plane of the LLA under test.

In each of the eight positions, the measured validation factor, expressed in dB(Q) as
20 1g(Vgo/1)), where V4, is the open circuit voltage of the RF generator and /; is the measured

current, shall not deviate by more than +3 dB from the applicable reference validation factor
given in Figure C.8 and Table C.1.

The reference validation factors given in Figure C.8 and Table C.1 are valid for an LLAS with
circular loops having diameters of D=2 m, 3 m, or 4 m.

Tabular values of the curves presented in Figure C.8 are given in Table C.1. These tabular
values shall be used for the LLAS validation.

Background material and the equations for calculating the reference validation factors are given
in CISPR TR 16-3:2020 [23].

110 |+

Validation factor (dB(())

70 -

0,01 0,1 1 10
Frequency (MHz)
IEC

Figure C.8 — Reference validation factors for loops
of 2m, 3 m, and 4 m diameters



Table C.1 - Reference validation factors of Figure C.8 for
loops of 2m, 3 m, and 4 m diameters

Reference valiidation factor Reference valia;ﬁm factor

Frequency Frequency
2m LLAS  3m LLAS | 4mLLAS 2mLLas | 3muas | am Las
MHz dB(0) MHz dB(Q)
0,009 72,52 81,07 86,64 7 79,57 87,87 9313
0,01 72,52 81,07 86,64 8 80,47 88,71 93,88
0,02 72,52 81,07 86,64 ] 81,30 80,45 04,54
0,03 72,52 81,07 86,64 10 82,04 90,12 95,11
0,04 72,52 81,07 86,64 1 82,72 90,71 95,62
0,05 72,52 81,07 86,64 12 8334 9124 96.07
0,06 72,52 81,07 86,65 13 83,90 91,72 96,47
0,07 72,52 81,07 86,65 14 84,42 9215 96,84
0,08 72,52 81,07 86,65 15 B4,90 92,54 97.18
0,098 72,52 81,07 86,65 16 8534 9289 97.50
01 72,52 81,07 86,65 17 8575 93,22 97.80
02 72,54 81,08 86,66 18 86,13 93,53 98,10
03 72,55 81,10 86,68 19 86,48 93,82 98,39
04 72,58 81,13 86,70 20 25,81 94,09 98,67
05 72,61 81,16 86,73 21 87,12 94,35 08.94
06 7265 81,20 86,77 2 8741 94,60 99.21
07 72,70 81,24 86,82 23 87,68 94,85 99,47
08 17275 81,30 86 87 24 87,94 95,09 98,72
09 7281 81,35 86,93 25 85819 95,32 99 96
1 1288 81,42 85,99 2% 8843 95 56 100,18
2 7381 82,33 87,88 27 88,66 95,79 100,38
3 75,01 83,51 89,02 28 88,88 96.02 100,57
4 76,26 8472 90,19 29 89,09 98,25 100,73
5 77,46 85,88 91,28 30 89,30 96,47 100,88
& 78,56 86,93 92,26 .

6. CISPR TR 16-3:2020 Specification for radio disturbance and immunity measuring apparatus

and methods - Part 3: CISPR technical reports
413.2.3 Maintenance and further adoption in CISPR publications

During the 2015 CISPR A meeting in Stresa it was decided to start a maintenance project on
the LLAS validation method of CISPR 16-1-4 including the following:

a) To upgrade the model of the LLAS validation method by applying the more accurate value
of the mutual inductance and to achieve a better match of the validation factor in practice;

b) To recalculate the curves and tabular values of the reference validation factor;

c) To change the tolerance of the measured validation factor from +2 dB to +3 dB.

As a result of the various LLAS-related maintenance activities for CISPR 16-1-4 and
CISPR 16-4-2, it was also decided to consolidate the background, rationale and underlying
details in new subclauses of this document CISPR TR 16-3.

Annex G
(informative)

Models and equations associated with the LLAS method



G.5 LLAS validation criterion

In CISPR 16-1-4:2010 [102], the acceptance criterion for the LLAS validation was a maximum
deviation of the measured validation factor +2 dB with respect to the reference validation
factor.

To assess the impact of the improved reference validation factor, several verification
measurements have been executed. Verification measurement results have been reported at
the CISPR A WG1 meeting in Stresa by Midori et al. [117] and by Schwarzbeck [118].

Midori et al. [117] reported verification test results using five existing LLAS systems in the
market. It was shown that the validation criterion of +2 dB in CISPR 16-1-4:2019 [102] is very

tight due to design and manufacturing tolerances for an LLAS and due to the influence of the
surrounding (floor) during the test.

In Schwarzbeck's paper [118], the average reference validation factor of 24 LLAS units is
shown. The 24 LLAS units were exactly constructed according to the CISPR 16-1-4:2010
[102] specification. The resulting average value was approximately between the former and
the new reference validation factor curves given in respectively CISPR 16-1-4: 2010 [102] and

CISPR 16-1-4:2019 [102]. Verification results reported by Midori et al. in a later paper [119]
shows that improved reference validation curve with the 1,64 dB shift (see G.3.6) provides a
better match with verification measurements of actual LLAS units in the field (in the Japanese

market). From these verification tests, it was also concluded that the LLAS validation
acceptance criterion of £2 dB given in CISPR 16-1-4:2010 [102] is difficult to meet in practice.

Midori et al. showed in [119] that the measurement uncertainty of the LLAS validation test is
1,9 dB (expanded uncertainty). The uncertainty due to construction tolerances and probe
sensitivity variations is 0,8 dB. Hence, the LLAS acceptance criterion of £2 dB specified in
CISPR 16-1-4:2010 [102] is extremely tight.

From these practical findings and the above considerations, CISPR/A decided to change the
acceptance criterion for the LLAS validation test from £2 dB to £3 dB.
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