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1. Background

In CISPR I WGI1 and TF meeting held in SANTA
FE, USA on January 2006, it was decided to proceed
round robin test with a weak TV receiver which is
susceptible to radiated field. Korea NC prepared the test
sample for the round robin test. The test sample is an
analog TV receiver which size is 20 inches. The pur-
pose of the round robin test is to clarify the test setup
for a large EUT not fitting in the OSL(Open Strip Line)
for improvement of reproducibility in radiated immunity
testing according to CISPR 20.

The attendants to this round robin test were SHARP
in Hamburg, PHILIPS in Eindhoven, SONY in UK, and
several Korean Testing Labs(SAMSUNG, LG, DAE-
WOO, ETL, KETI, KTL and GUMI 1 University Lab.).

IT. Test Description

The round robin test performed in the Video-In mode
and Tuner mode of the analog TV receiver at the OSL
and the RS Chamber(RSC) which is used for the ra-

diated immunity testing.

M. Statistical Analysis of The Round Robin
Test Results

The Round Robin Test produced 12 data for Video
-In mode and 9 data for Tuner mode in the OSL, and
11 data for Video-In mode and 7 data for Tuner mode
in the RS Chamber. <Table 1> shows the comparison OSL
with RS Chamber for each operation mode. We can see
the difference is 9 dB in the Video-In mode and 7 dB

<Table 1> Comparison OSL with RS Chamber.

Video-In mode Tuner mode
IF\;‘;;‘Z OSL | FAR EZ(L: :Ar;qz OSL | FAR Zzz
80 | 133 | 127 6 80 | 133 | 126 7
85 | 131 | 125 5 85 | 131 | 124 7
90 | 131 | 125 7 90 | 130 | 124 7
95 | 133 | 125 7 95 | 132 | 124 7
100 | 134 | 124 | 10 | 100 | 135 | 124 | 11
105 | 133 | 124 | 10 | 105 | 132 | 123 9
110 | 133 | 123 9 | 110 | 130 | 123 7
1S | 131 ) 121 | 10 | 115 | 129 | 122 6
120 | 130 | 121 9 | 120 | 128 | 122 7
125 | 131 | 121 | 10 | 125 | 128 | 121 7
130 | 131 | 120 | 11 | 130 | 127 | 123 5
135 | 129 | 120 9 135 | 126 | 121 5
140 | 128 | 118 9 | 140 | 125 | 118 6
145 | 127 | 118 9 | 145 | 124 | 118 6
150 | 128 | 118 | 10 | 150 | 124 | 117 7
k2 5 | Avg. 9 K2 5 | Avg. 7

in the Tuner mode between OSL and FAR.

IV. Analysis of The Major Cause for The Test Results

The difference between OSL and RS Chamber was
analyzed. The major cause are the k2 factor(6 dB) used
in OSL testing and the difference(about 3 dB) of the
field uniformity in OSL and RS Chamber.

First, the radiated immunity testing in OSL uses the
k2 factor which is to reduce of the field level increased
due to a EUT size in the OSL. If a EUT is placed in
the OSL and k2 factor is 6 dB, then the signal gene-
rator level reduced by 6 dB will drive OSL. So, the
field level in the OSL with EUT will go down.

However, RS Chamber does not use k2 factor for the
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radiated immunity testing. The sub-clause 4-1-2 shows
the effect of EUT placed on the field uniformity ‘area
in FAR. We can also see that EUT in the RS Chamber
increases the field level like the EUT in the OSL.

Second, the field uniformity in the OSL and RS
Chamber is very different at the frequency range from
80 MHz to 150 MHz. The electric field in the OSL and
RS Chamber was measured at the 27 points inside each
one. It shows about 3 dB difference between OSL and
RS Chamber. See 4-2.

4-1 k2 Factor in OSL
4-1-1 Effect of the k2 Factor in JACKY(OSL)

At 15 MHz, OSL test method measures voltage at
the measuring plate before the testing in CISPR 20.
Then the calculated k2 factor applied to come down the

injection level. <Table 2> shows the measurement results
on the top of the EUT in OSL. See [Fig. 1}.

4-1-2 Effect of EUT Placed on the Field Uniformity
Area in RS Chamber, (Like the k2 Factor in OS‘L)

{Table 3> shows the effect of the EUT placed in the
RS Chamber. The effect is about 4 dB. So, we have to
consider this effect for the radiated immunity testing in
RS Chamber as well as the testing in the OSL. How-
ever, this effect is not to be considered in the other ge-
neric and product standards. As a result of applying the
k2 factor in the OSL only, not in the RS Chamber, the
difference up to 6 dB can be appeared.

4-2 Difference of Field Uniformity

<Fig. 3> shows 27 measurement points in the OSL
and RS Chamber which are forming the round robin

test sample shape and its size. It was measured at the
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{Table 2> k2 factor in OSL(measured on the top point
of the EUT inside OSL).

Level in the OSL
with the EUT

Calibrated Before k2 (=5.0%)
Level k2 applied

Freq. S/G |Cal| V| E | V | E |S/IG}| V | E
MHz| dBm | mV | mV |V/m | mV |V/m | dBm | mV {V/m
0.15(-19.7{27.0|243[ 6.1 | 5.1|102|-24.7|28.1| 5.9
15{-224(27.0|24.0| 3.7 |48.0| 6.0|-274|23.9|3.6
80 |-19.7(21.2{185| 2.8 147.8| 4.6 (-247(26.7| 2.8
90 |-19.7(208{17.1| 2.6 |26.7{ 3.5(-247[15.0] 23
100 |-19.6|20.4|17.0| 2.6 | 16.4| 3.6 |-24.6| 92|23
110 {-19.1120.1]19.2| 2.9 |24.8| 43|-24.1{139] 23
120 [-19.3119.8 182 2.8 |24.0| 4.0]-243/13.5(25
130 |-19.2119.5|16.6| 2.7 |35.5| 3.6|-242{19.8] 23
140 (-18.7119.211641 2.6 {296 | 3.4(-23.7{16.8{ 2.2
150 |-18.9119.0}17.1{ 2.4 |28.9| 3.0|-23.9|162! 2.0
Within 2 dB, ie. 2.38 V/m~3.78 V/m

Level in the empty OSL

* k2 factor can be calculated as the following way, depending
on the voltage of the measuring plate: For example, if the
measured voltage with EUT at 15 MHz is 48 mV, than k2
may be 4.99 dB. k2 = 20 * Log(48 mV/27 mV) = 4.99 dB.

Front
Bolat

[Fig. 1] Measurement setup for k2 factor.

2 RS Chambers and 4 OSLs.

Most of the points in RS Chambers are within +/—
2 dB (2.38 V/m~3.78 V/m) for the field of 3 V/m. On
the other hand, Most of them in OSLs are below -2 dB
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{Table 3> Effect of EUT placed on the field uniformity

area in RS Chamber(measured on the top point

<Table 4> Field uniformity within +/- 2 dB of 3 V/m.

RSC
#1

RSC
#2

OSL
#1

OSL
#2

OSL
#3

OSL
#4

Field Uniformity
(within=2 dB)

85 %

96 %

45 %

53%

39 %

2%

Average Level
(dBuV/m)

129.6

1303

126.4

1279

126.7

124.7

of the EUT).

Freq. Calibrated Field Measured | Effect

Calibrated Measured | Field with |of the

MHz Field Field EUT EUT
V/m |dBuV/m|V/m |dBuV/m | V/m |dBuV/m| dB
80 [3.02] 130 [3.21| 130 |4.85] 134 4
90 |3.08]| 130 (337 131 (447 133 2
100 |3.09| 130 [3.61| 131 |5.64| 135 4
110 |3.08| 130 |4.17| 132 |6.62| 136 4
120 {311} 130 (401 132 |[637| 136 4
130 |3.07| 130 [3.28) 130 |546! 135 5
140 13.06| 130 [2.73| 129 |541| 135 6
150 |3.06 | 130 |2.89| 129 |6.16| 136 7
Avg. 44

[Fig. 2] Measurement setup for the effect of the EUT to
the field in the RS Chamber.

for the same field(3 V/m).

OSL # 3 and OSL #4 are not suitable for compari-
son. RSC #1 and RSC #2 can be compared with OSL
#1 and OSL #2. The difference can be about 3 dB.

V. Conclusion
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(b) RS Chamber

[Fig. 3] Measurement points for checking field uniformity.

The purpose of the round robin test was to clarify
the radiated immunity test method for large equipment.
However, the important thing was the difference bet-
ween OSL and RS Chamber. It was found that the
difference of 12 dB, the proposal from Korea NC at the
2005 Cape Town Meeting was from comparison bet-
ween the best FAR #2 and the worst OSL #4:k2 factor
(6 dB) and different field uniformity (6 dB) make 12

dB differences. Now, it seems that the reasonable dif-
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ference between OSL and RS Chamber test methods is
9 dB. It comes from k2 factor, 6 dB and the field uni-
formity difference, 3 dB from comparison ofRSC #1,
RSC #2, OSL #1 and OSL #2.
We have to consider the following things for more
reasonable test to improve the difference:
(1) Should we use k2 factor in OSL? If so, we have
to use some factor in RS Chamber like k2.
{2) We have to find the method in order to improve
field uniformity in OSL.
(3) We should allow the radiated immunity test in
RS Chamber for all kinds of the products covered
by the scope of CISPR 20 as well as in OSL.
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