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1. TEST SPECIFICATIONS
1.1 Standards
CISPR 11 (2007) and Limits and methods for measurement of radio disturbance
Amendment A2 (2007): characteristics of industrial, scientific and medical (ISM) radio-

frequency equipment.

1.2 Additions, deviations and exclusions from standards

No addition, deviation or exclusion from standards.

1.3 Purpose of the test

10-EMCA-0184 B/ |

The purpose of test is to determine whether the equipment under test fulfils the requirements of the standards

stated in section 1.1

2. TEST SUMMARY

The results in this report apply only to sample tested:

Test items Result Note
Continuous disturbance, mains terminal voltages PASS
Electromagnetic radiation disturbance of 1 GHz — 18 GHz PASS
Fundamental frequency PASS
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3. CONTINUOUS DISTURBANCE, MAINS TERMINAL VOLTAGES
: Frequency range 0.15 MHz to 30 MHz

3.1 Operating environment

Temperature: 25 °C
Relative Humidity: 46 %

3.2 Test set-up and test procedure

AMN

0.8m

>04m EUT

>04m

The mains terminal disturbance voltage was measured with the equipment under test (EUT) in a shielded room. The
EUT was connected to an artificial mains network (AMN) placed on the floor. The EUT was placed on a non-metallic
table 0.4 m above the metallic, grounded floor. The EUT was placed also at the distance of 0.8 m from other metallic
surfaces and the 0.4 m from the enclosure walls.

Amplitude measurements were performed with a quasi-peak detector and, if required, with an average detector.
3.3 Mode of operation during the test

See “3.4 Mode of operation during the test” in the page 5.
3.4 Measurement uncertainty

Continuous disturbance, mains terminal voltages, quasi-peak detection: + 2.1 dB
Continuous disturbance, mains terminal voltages, average detection: + 2.1 dB

The measurement uncertainty describes the overall uncertainty of the given measured value during the operation of the
EUT in the above-mentioned way.

Measurement uncertainty is calculated in accordance with 1SO “Guide to the expression of uncertainty in measurement”.
The measurement uncertainty is given with a confidence of 95 %.
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3.5 Test instrumentation

Equipment
Maker

Serial No.

Type

Control No.
Calibration Date
Frequency

Shielded room

YES, INC

N/A

RFD-100
99-CFA-02

N/A

N/A

Measurement receiver
R&S
100090
ESIB7

02-IRE-32
2010-06-15
20Hz ~7 GHz

Report No.: 10-EMCA-0184 B/ |

Atrtificial mains network
R&S
825640/003
ESH2-75

99-1CE-02
2010-06-15
9 kHz ~ 30 MHz

R&S = Rohde & Schwarz

3.6 Test result

Date of test:  September 13, 2010

Operating mode: 1000-ml water, 100 % power

An overview sweep performed with peak detector is included in the test report as chart Al.

Quasi-Peak Average
Frequency [ Disturbance [ Permitted Disturbance| Permitted Phase
[MHZ] Level Limit Margin Level Limit Margin
[dBuV] [dBuV] [dBuV] [dBuV]

0.154 51.3 65.7 -14.4 22.9 55.7 -32.8

0.434 43.4 57.2 -13.8 16.7 47.2 -30.5

2.166 43.1 56.0 -12.9 16.5 46.0 -29.5 N
13.434 32.3 60.0 -27.7 12.6 50.0 -37.4

0.250 40.3 61.7 -21.4 17.2 51.7 -34.5

2.210 40.4 56.0 -15.6 14.6 46.0 -31.4 L1
16.110 33.2 60.0 -26.8 30.7 50.0 -19.3

22.762 25.9 60.0 -34.1 10.4 50.0 -39.6

Remark: 1. “<<” means that disturbance level is lower than 20 dB below the limit.

2. Limit according to EN 55 011, Class B equipment.
3. The measured disturbance voltage value includes the LISN factor and Cable loss.
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4. RADIATED ELECTROMAGNETIC FIELD IN THE FREQUENCY RANGE 0.15 MHZ TO 1000 MHZ

4.1 Operating environment

Temperature: 22 °C
Relative Humidity: 49 %

4.2 Test set-up and test procedure

For electric field

The radiated disturbance electric field intensity was measured in an anechoic chamber at a

distance of 10 m. The EUT was placed on a non-metallic turntable, 0.8 m above the RGP.

The height of the measuring antenna was varied between 1 to 4 m and the table was rotated a full
revolution in order to obtain maximum values of the electric field intensity. The measurement was made in both the
vertical and horizontal polarization and the maximum value is presented in the report.

4.3 Mode of operation during the test
See “3.4 Mode of operation during the test” in the page 5.

4.4 Measurement uncertainty

Radiated disturbance electric field intensity, 30 — 1000 MHz: + 4.7 dB

The measurement uncertainty describes the overall uncertainty of the given measured value during operation of the EUT
in the above-mentioned way.

Measurement uncertainty is calculated in accordance with 1SO “Guide to the Expression of Uncertainty in
measurement”.

The measurement uncertainty is given with a confidence of 95 %.

4.5 Test instrumentation

Equipment Anechoic Chamber Measurement receiver Log Periodic Ant. Biconical Ant.
Maker YES. INC R&S Schwarzbeck Schwarzbeck

Serial No. N/A 835336/008 0347 1876

Type RFSD-F/A-100 ESI26 9108-A VHA9103

Control No. 99-CFA-01 00-IRE-30 00-CSV-10 00-CSV-08
Calibration Date ~ N/A 2010-10-19 2010-09-07 2010-09-07
Frequency N/A 20 Hz ~ 26.5 GHz 300 MHz ~ 1 GHz 25 MHz ~ 300 MHz

4.6 Test result
Date of test: March 18 and March 20, 2010

Operating mode: 100 % power with 1000-ml water

An overview sweep performed with peak detector is included in the test report as chart A2.

Polarization: Ant. Horizontal

Quasi-Peak Average
Frequency Disturbance | Permitted Disturbance | Permitted
[MHz] Level Limit Margin Level Limit Margin
[dBuV/m] | [dBuV/m] [dBuV/m] | [dBuV/m]
30.32 15.2 30.0 -14.8
281.80 16.9 37.0 -20.1
733.12 225 37.0 -14.5
795.56 25.6 37.0 -11.4
Polarization: Ant. Vertical
Quasi-Peak Average
Frequency Disturbance | Permitted Disturbance | Permitted
[MHz] Level Limit Margin Level Limit Margin
[dBuV/m] | [dBuV/m] [dBuV/m] [ [dBuV/m]
3056 15.1 30.0 -14.9
56.96 20.8 30.0 -9.2
291.72 175 37.0 -19.5
534.64 18.7 37.0 -18.3
730.28 254 37.0 -11.6

Remark: “<<” means that the Radiated emission level is lower than 20 dB below the limit.
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5. ELECTROMAGNETIC RADIATION DISTURBANCE
IN THE FREQUENCY RANGE 1 GHz to 18 GHz

5.1 Operating environment

Temperature: 25 °C
Relative Humidity: 48 %

5.2 Test set-up and test procedure

—
FT

M
c

Im

The electromagnetic radiation disturbance was measured in an anechoic chamber (A/C) at a distance of 3 m. The A/C
was equipped with a reference ground plane (RGP) and absorbing material on the floor.

The EUT was placed on a non-metallic turntable 1.0 m above the RGP. And the load of 1 liter of tap water initially at
20°C +/- 5°C was placed at the center of the load-carrying surface.

The water container was made of electrically non-conductive glass vessel with diameter 190 mm defined in the clause 8
of IEC 60705.

The measuring antenna was placed with its center in the same height as the center of the radiating source and the
measurement was made in both the vertical and horizontal polarization. The turntable was rotated varying every 30°
(starting position perpendicular to the front door) and then at each of these 12 points, a maximum hold shall be made for
a period of 20 s.

At the position where the maximum occurred, a maximum hold for a period of 2 min was made in the spectrum analyzer
mode.

If the result compared to the relevant limit (table 6 and table 7 in EN 55011:2007+A2:2007) was not satisfied with limit
of table 6, then the weighted measurement (Resolution bandwidth: 1 MHz, Video bandwidth: 10 Hz) was performed
with the spectrum analyzer in logarithmic mode at the position where the maximum occurred.

That result was presented in the report.

Measurements were performed with a peak detector.

5.3 Mode of operation during the test

See “3.4 Mode of operation during the test” in the page 5.
5.4 Measurement uncertainty

Radiated electromagnetic power: + 3.4 dB

The measurement uncertainty describes the overall uncertainty of the given measured value during operation of the EUT
in the above-mentioned way.

Measurement uncertainty is calculated in accordance with 1SO “Guide to the Expression of Uncertainty in

measurement”.
The measurement uncertainty is given with a confidence of 95 %.
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5.5 Test instrumentation
Equipment Measurement receiver Horn Ant. High pass filter Amplifier Anechoic Chamber
Maker R&S Electro-metrics K&L HP YES.INC
Serial No. 835336/008 2517 2 3950M00118  N/A
Type ESU26 RGA180 11SH10-4500  83006A RFSD-F/A-100
/X18000-0/0
Control No. 08-IRE-36 99-IRE-22 99-IRE-07 00-IRE-31 99-CFA-01
Calibration Date ~ 2010-10-19 2010-09-20 2010-10-21 2010-10-21 N/A
Frequency 20 Hz ~ 26.5 GHz 1~18 GHz Below 45 GHz 10~26.5MHz N/A
R&S = Rohde & Schwarz, HP = Hewlett Packard
5.6 Test result
Date of test:  September 13, 2010
Operating mode: 1000-ml water, 100 % power
An overview sweep performed with peak detector is included in the test report as chart A3.
Peak Measurement Weighted Measurement
Frequency | Disturbance 1t Limit | 2nd Limit . Disturbance Perranted . A.nt..
[GHZ] Level aBuv/m1 | dBuv/m Margin Level Limit Margin |Polarization
[dBuv/m] |[9BuV/ml|[dBuV/m] [dBuv/m] | [dBuV/m]
2.285 68.6 92.0 -23.4 - -
2.397 87.7 110.0 -22.3 51.4 -8.6
2.545 82.0 92.0 -10.0 51.8 8.2
4.885 74.0 92.0 -18.0 43.5 -16.5
7.320 66.9 92.0 -25.1 - -
8551 818 700 92.0 | -10.2 204 0.0 5% Hor.
9.792 61.9 92.0 -30.1 - -
12.228 59.1 73.0 -13.9 - =
14.705 70.1 92.0 -21.9 44.1 -15.9
16.839 74.3 92.0 -17.7 45.8 -14.2
2.285 69.7 92.0 -22.3 - -
2.397 97.0 110.0 -13.0 51.6 -8.4
2.538 78.1 92.0 -13.9 51.7 -8.3
4.885 74.3 92.0 -17.7 45.3 -14.7
7.336 59.5 92.0 -32.5 - -
8.532 82.7 700 92.0 9.3 39.6 60.0 204 ver.
9.771 56.9 92.0 -35.1 - -
12.201 64.0 73.0 -9.0 - =
14.672 67.3 92.0 -24.7 - -
16.802 66.2 92.0 -25.8 - -

Remark: “<<” means that the Radiated emission level is lower than 20 dB below the limit.

The maximum peak measurement was detected at the angle of 150° and 180°.

For limit table 6, 7, and 8, refer to the Amendment Al: 1999, A2: 2002 in EN55011: 1998
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6. FUNDAMENTAL FREQUENCY
OF THE MICROWAVE OVEN (2,450 £ 50 MHz)

6.1 Operating environment

Temperature: 25 °C
Relative Humidity: 48 %

6.2 Test set-up and test procedure
3m

L

M
c

Im

Report No.:

The fundamental frequency was measured in an anechoic chamber (A/C) at a distance of 3 m.
The A/C was equipped with a reference ground plane (RGP). The EUT was placed on a

non-metallic turntable 1.0 m above the RGP.

The measuring antenna was placed with its center in the same height as the center of the radiating source. The

measurement was made in vertical polarization, with the measurement receiver in max-hold.

Measurements were performed with a peak detector.

6.3 Mode of operation during the test

See “3.4 Mode of operation during the test” in the page 5.

6.4 Measurement uncertainty

Fundamental frequency, 2,450 £ 50 MHz: + 3.1 dB

The measurement uncertainty describes the overall uncertainty of the given measured value during operation of the EUT

in the above-mentioned way.

Measurement uncertainty is calculated in accordance with 1SO “Guide to the Expression of Uncertainty in

measurement”.

The measurement uncertainty is given with a confidence of 95 %.

6.5 Test instrumentation

Equipment Measurement receiver
Maker R&S

Serial No. 835336/008

Type ESU26

Control No. 08-IRE-36
Calibration Date ~ 2010-10-19
Frequency 20 Hz ~ 26.5 GHz

Horn Ant.

Electro-metrics

2517

RGA180
99-1RE-22

2010-09-20

1~18 GHz

Anechoic Chamber

YES.INC

N/A

RFSD-F/A-100
99-CFA-01

N/A

N/A

R&S = Rohde & Schwarz, HP = Hewlett Packard
6.6 Test result
Date of test:  September 13, 2010

Operating mode: 1000-ml water, 100 % power

An overview sweep performed with peak detector is included in the test report as chart A4.
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CHART Al. CONTIDNUOUS DISTURBANCE VOLTAGE

1) Al-1(Phase L1)

Marker 1 [T1] Det QP/AV Trd 14CE_Lmt
Att 10 dB 50.28 dByV ResBW 9 kHz
INPUT 2 2.21000000 MHz Meas T 400 ms Unit dByVv
8l
1 MHz 10 MHz
7
I~
11_C P
. _PE~qp |
1MA
2AV
XQP

+AV

=

it
i ww*w
il

.,.
S
+

-1

150 kHz 30 MHz
Title: MFM-7TPS
Comment B: Phase L
Date: 13.SEP.2010 11:50:04

2) Al-2 (Phase N)

Marker 1 [T1] Det QP/AV Trd 14CE_Lmt
Att 10 dB 57.11 dByV ResBW 9 kHz
INPUT 2 154 .00000000 kHz Meas T 400 ms Unit dByV
8
1 MHz 10 MHz

7

. 11 [PE~QP |

1MA
2AV

v
sokl F=IIEET J

i
; e

%Ei 3

i o
+
1 + + N + +
||'||+ +
-1
150 kHz 30 MHz

Title: MFM-7TPS
Comment B: Phase N
Date: 13.SEP.2010 11:46:03
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CHART A2. RADIATED ELECTRIC FIELD STRENGTH (30 MHZ ~ 1 GHZ)

1) Horizontal (30 MHz — 300 MHz)

Marker 1 [T1] Det QP/AV Trd EN11-2

Att O dB AUTO 23.75 dByV/m ResBW 120 kHz

Preamp INPUT 2 281.80000000 MHz Meas T 500 ms Unit dByV/m
8

100 MHz
7
6!
1MA

30-EN55011

ZMM MMW

30 MHz 300 MHz
Title: MFM-7TPS
Comment B: ANT. HOR.
Date: 3.SEP.2010 20:02:33

2) Horizontal (300 MHz — 1000 MHz)

Marker 1 [T1] Det QP/AV Trd EN11-2

Att O dB AUTO 35.80 dByV/m ResBW 120 kHz

Preamp INPUT 2 733.12000000 MHz Meas T 500 ms Unit dByV/m
8

1 GHz
2
6
1MA
5
41
30-ENS5011 A " |VM'
WWM“WML W R

’ WMW “.*%WMW
1

300 MHz 1 GHz
Title: MFM-7TPS
Comment B: ANT. HOR.
Date: 3.SEP.2010 20:12:28
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3) Vertical (30 MHz — 300 MHz)

Marker 1 [T1] Det QP/AV Trd EN11-2
Att O dB AUTO 26.48 dBNV/m ResBW 120 kHz
Preamp INPUT 2 56 .96000000 MHz Meas T 500 ms Unit dByV/m
8
100 MHz
7
6
5
4
3 ENS55011
Ty N{ A\M W L
1 M " }-MA'WM
I ww Al
30 MHz 300 MHz
Title: MFM-7TPS
Comment B: ANT. VER.
Date: 3.SEP.2010 20:05:26
4) Vertical (300 MHz — 1000 MHz)
Marker 1 [T1] Det QP/AV Trd EN11-2
Att O dB AUTO 31.03 dByV/m ResBW 120 kHz
Preamp INPUT 2 730.28000000 MHz Meas T 500 ms Unit dByV/m
8!
1 GHz
7
6!
5
A4
30 EN5501.1 WW A e
Y,
’ T e A
1
300 MHz 1 GHz
Title: MFM-7TPS
Comment B: ANT. VER.
Date: 3.SEP.2010 20:15:18

Page 12 of 15

Report No.:

1MA

10-EMCA-0184B /|



Report No.:

CHART A3. ELECTROMAGNETIC RADIATION DISTURBANCE (1 GHZ - 18 GHZ)

1) A3-1: 1GHz - 45 GHz

- Antenna Horizontal

®

=
o
=

Ref 107 dBuV/m “Att O dB

“RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz 108.00 dBpV/m
SWT 25 ms 2.445503775 GHz

- 130:

]

=120

-110

POS 107 dB*

- 100:

TABLE7

-90

80

TABLE6
7

- 60

M

- 50

40

0.

Center 2.121320344 GHz

MFM-7TPS

Date:

13.SEP.2010 11:16:51

- Antenna Vertical

@

<[~
m|o

Ref 107 dBuv/m “Att O dB

Span 3.5 GHz

“RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz 114.21 dBuvV/m
SWT 25 ms 2.445503775 GHz

]

130

120

110

POS 107 dB*

100

TDS

TABLE7

90

80

TABLE6

] 3DB
AC

Center 2.121320344 GHz

MFM-7TPS

Date:

13.SEP.2010 11:13:29

Span 3.5 GHz
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2) A3-2: 45 GHz - 18 GHz

- Antenna Horizontal

®

Ref 107 dBuv/m

“Att

0 dB

*RBW 1 MHz
*VBW 1 MHz
*SWT 80 ms

Report No.:

Marker 1 [T1 ]
81.83 dBuv/m
8.551675161 GHz

120

110

10 GHz

+—POS 107

W
MED | ..,

pgB*

TABLE7

20

Center 9 GHz

MFM-7TPS

Date: 13.SEP.2010 11:23:01

- Antenna Vertical

®

Ref 107 dBuvV/m

*Att

0 dB

“RBW 1 MHz
*VBW 1 MHz
SWT 80 ms

Span 13.5 GHz

Marker 1 [T1 ]
82.69 dBuv/m
8.532697629 GHz

-110:

10 GHz

POS 107

=
T

1 P

-100:

pB*

TABLE[7

-90

80

TABUEG

40

- 30

20

Center 9 GHz

MFM-7TPS

Date: 13.SEP.2010 11:27:06

Span 13.5 GHz
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CHART A4. FUNDAMENTAL FREQUENCY

- Antenna Horizontal

® “RBW 1 MHz Marker 1 [T1 ]
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- Antenna Vertical
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