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VERIFICATION OF COMPLIANCE

« Equipment :AC-DC Converter
Model No. : TMG 30103 ~TMG 30105~ TMG 30112~ TMG 30115~TMG 30124
Applicant  : Traco Electronic AG
Sihlbruggstrasse 111, 6340 Baar, Switzerland

| HEREBY bEecLARE THAT :

-l EBRIVN A

The equipment is in accordance with the procedures are given in

EUROPEAN COUNCIL DIRECTIVE 2014/30/EU. The equipment was Passed

the test performed according to

European Standard EN 55022:2010/AC:2011 Class B, EN 55032:2012 Class B,
EN 61000-3-2:2014, EN 61000-3-3:2013 and EN 55024:2010, EN 61000-6-2:2005

(IEC 61000-4-2 Edition 2.0 2008-12,IEC 61000-4-3 Edition 3.2 2010-04,

IEC 61000-4-4 Edition 3.0 2012-04,IEC 61000-4-5 Edition 3.0 2014-05,

IEC 61000-4-6 Edition 4.0 2013-10,IEC 61000-4-8 Edition 2.0 2009-09,

IEC 61000-4-11 Edition 2.0 2004-03).

The test was carried out on Jan. 21, 2016 at SPORTON INTERNATIONAL INC. LAB.

Jack Deng S

Engirieering Manager
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Statement
- The test esult refers exclusively to the test presented test model / sa 1ple.

- Without rritten approval of SPORTON Intern itional Inc., t1e test repo t shall not be reproduced except in full.

@5

Testing Laboratory
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* This test report is only applicable to European Community.
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DEUR Y LD,

Verification No. : EC5D1413-01

VERIFICATION OF COMPLIANCE

according to

European Standard EN 55022:2010/AC:2011 Class B,
European Standard EN 55032:2012/AC:2013 Class B,
EN 61000-3-2:2014, EN 61000-3-3:2013 and
EN 55024:2010 (IEC 61000-4-2 Edition 2.0 2008-12,
IEC 61000-4-3 Edition 3.2 2010-04, IEC 61000-4-4 Edition 3.0 2012-04,
IEC 61000-4-5 Edition 3.0 2014-05, IEC 61000-4-6 Edition 4.0 2013-10,
IEC 61000-4-8 Edition 2.0 2009-09, IEC 61000-4-11 Edition 2.0 2004-03)

Equipment : AC-DC Converter

Model No. : TMG 30103 ~ TMG 30105 ~ TMG 30112 ~
TMG 30115 ~ TMG 30124

Applicant . Traco Electronic AG
Sihlbruggstrasse 111, 6340 Baar, Switzerland

I HEREBY cEerTIFY THAT :

The measurements shown in this test report were made in accordance with the procedures given in
EUROPEAN COUNCIL DIRECTIVE 2014/30/EU. The equipment was passed the test performed

according to European Standard EN 55022:2010/AC:2011 Class B,

European Standard EN 55032:2012/AC:2013 Class B, EN 61000-3-2:2014, EN 61000-3-3:2013 and

EN 55024:2010 (IEC 610004-2 Edition 2.0 2008-12, IEC 61000-4-3 Edition 3.2 2010-04,

IEC 61000-4-4 Edition 3.0 2012-04, IEC 61000-4-5 Edition 3.0 2014-05, IEC 61000-4-6 Edition 4.0 2013-10,
IEC 61000-4-8 Edition 2.0 2009-09, IEC 61000-4-11 Edition 2.0 2004-03).

The product sample received on Dec. 21, 2015 and completely tested on Jan. 21, 2016 at

SPORTON International Inc. LAB.

}

L. JJ
Lt .r’_ Lol
Jack Deng / Engineering Manager

SPORTON International Inc.
No. 62, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan District, Taoyuan City, Taiwan, R.O.C.
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1. General Description of Equipment under Test

1.1. Applicant

Traco Electronic AG
Sihlbruggstrasse 111, 6340 Baar, Switzerland

1.2. Manufacturer

Traco Electronic AG
Sihlbruggstrasse 111, 6340 Baar, Switzerland

1.3. Basic Description of Equipment under Test

Equipment . AC-DC Converter

Model No. : TMG 30103 - TMG 30105 ~ TMG 30112 ~ TMG 30115 ~ TMG 30124
Trade Name . TRACO

Power Supply Type - From Adapter (Switching)

AC Power Cord - Non-Shielded, 1.2 m, 2 pin

1.4. Feature of Equipment under Test

Please refer to user manual.

SPORTON International Inc. Page Number - 20of 66

TEL : 886-3-327-3456 Issued Date - Apr. 21,2016
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2. Test Configuration of Equipment under Test

2.1. Test Manner

a. During testing, the interface cables and equipment positions were varied according to
European Standard EN 55022, EN 55032 and EN55024.
b. The equipment under test were performed the following test modes:

Test ltems Description of test modes

AC Conducted | Mode 1. Full Load
Emission

Radiated Mode 1. Full Load
Emissions

Harmonic and | Mode 1. Full Load
Flicker
Emissions

EMS Mode 1. Full Load

c. Frequency range investigated: Conduction 150 kHz to 30 MHz, Radiation 30 MHz to 1,000 MHz.
d. Frequency range investigated immunity test: CS 150 kHz to 80 MHz, RS 80 MHz to 1,000 MHz.

SPORTON International Inc. Page Number - 3 of 66

TEL : 886-3-327-3456 Issued Date © Apr. 21,2016
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2.2. Description of Test System

<For conducted emission and radiated emission below 1GHz >

No. | Peripheral | Manufacturer | Model Number Cable / Spec. Description
Local
1 | Dummy Load [ 4.8Q/30W -

< EMS >

No. | Peripheral | Manufacturer Model Number Cable / Spec. Description
Local
1 | Dummy Load [ ] 4.80/30W —
2 | Multimeter YU FONG YF-303 Probe Cable, Non-Shielded, 1.0m

SPORTON International Inc.
TEL : 886-3-327-3456
FAX : 886-3-327-0973

Page Number - 4 0of 66

Issued Date - Apr. 21,2016
Report Version : 01
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2.3. Connection Diagram of Test System for Radiated Emission

EUT

1

Dummy Load

1. The EUT link to the support unit 1.

SPORTON International Inc. Page Number - 5 of 66
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3. Test Software

No test software was used during testing.

SPORTON International Inc. Page Number - 6 of 66
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4. General Information of Test

4.1. Test Facility

<EMI>

Test Site : SPORTON INTERNATIONAL INC.

Test Site Location : No. 3, Lane 238, Kangle St., Neihu Chiu, Taipei, Taiwan 114, R.O.C.
TEL : 886-2-2631-5551
FAX : 886-2-2631-9740

Test Site No. . COO01-NH, OS03-NH
<EMS>
Test Site Location : No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan District,

Taoyuan City, Taiwan, R.O.C.
TEL : 886-3-327-3456
FAX : 886-3-327-0973

4.2. Test Voltage
AC 230V / 50Hz

4.3. Measurement Procedure

EMI Test . European Standard EN 55022 Class B

European Standard EN 55032 Class B
Harmonics Test . European Standard EN 61000-3-2
Voltage Fluctuations Test . European Standard EN 61000-3-3
EMS Test . European Standard EN 55024

(ESD: IEC 61000-4-2, RS: IEC 61000-4 3, EFT: IEC 61000-4-4, SURGE: IEC 61000-4-5,
CS: IEC 61000-4-6, Power Frequency Magnetic Field: IEC 61000-4-8, DIPS: IEC 61000-4-11)

4.4. Test in Compliance with

EMI Test . European Standard EN 55022 Class B

European Standard EN 55032 Class B
Harmonics Test . European Standard EN 61000-3-2
Voltage Fluctuations Test . European Standard EN 61000-3-3
EMS Test . European Standard EN 55024

(ESD: IEC 61000-4-2, RS: IEC 61000-4 3, EFT: IEC 61000-4-4, SURGE: IEC 61000-4-5,
CS: IEC 61000-4-6, Power Frequency Magnetic Field: IEC 61000-4-8, DIPS: IEC 61000-4-11)

SPORTON International Inc. Page Number - 7 of 66
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SPORTON LASG.

4.5. Frequency Range Investigated

a. Conducted emission test: from 150 kHz to 30 MHz
b. Radiated emission test: from 30 MHz to 1,000 MHz
c. Radio frequency electromagnetic field immunity test: 80-1000 MHz

4.6. Test Distance

a. The test distance of radiated emission test from antenna to EUT is 10 M (from 30MHz~1GHz).
b. The test distance of radio frequency electromagnetic field immunity test from antenna to EUT is 3 M.

SPORTON International Inc. Page Number - 8 of 66
TEL : 886-3-327-3456 Issued Date - Apr. 21,2016
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5. Conducted Emissions Measurement_For EN 55022

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 kHz and return leads of
the EUT according to the methods defined in European Standard EN 55022 Clause 9. The EUT was placed
on a nonmetallic stand in a shielded room 0.8 meter above the ground plane. The interface cables and
equipment positioning were varied within limits of reasonable applications to determine the position producing
maximum conducted emissions.

5.1. Test Procedures

— T Tae ™o ao

The EUT was warmed up for 15 minutes before testing started.

The EUT was placed on a desk 0.8 meter height from the metal ground plane and 0.4 meter from the
conducting wall of the shielding room and it was kept at least 0.8 meter from any other grounded
conducting surface.

Connect EUT to the power mains through a line impedance stabilization network (LISN).

Connect Telecommunication port to ISN (Impedance Stabilization Network).

All the support units are connect to the other LISN.

The LISN provides 50 ohm, coupling impedance for the measuring instrument.

The CISPR states that a 50 ohm, 50 microhenry LISN should be used.

Both sides of AC line were checked for maximum conducted interference.

The frequency range from 150 kHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

SPORTON International Inc. Page Number - 9o0of 66
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5.2. Typical Test Setup Layout of AC Powerline Conducted Emissions

a. AMN is 80 cm from the EUT and at least 80 cm from other units and other metal planes.
EUT is connected to one artificial mains network (AMN).
All other units of a system are powered from a second AMN. A multiple outlet strip can be used for
multiple mains cords.

d. Rear of EUT to be flushed with rear of table top.

Peripherals shall be placed at a distance of 10 cm from each other and from the controller, except
for the monitor which, if this is an acceptable installation practice, shall be placed directly on the
top of the controller.

f.  If cables, which hang closer than 40 cm to the horizontal metal ground plane, cannot be shortened
to appropriate length, the excess shall be folded back and forth forming a bundle 30 cm to 40 cm
long.

g. Mains cords and signal cables shall be positioned for their entire lengths, as far as possible, at 40
cm from the vertical reference plane.

h. Cables of hand operated devices, such as keyboards, mice, etc. shall be placed as for normal

usage.
SPORTON International Inc. Page Number - 10 of 66
TEL : 886-3-327-3456 Issued Date - Apr. 21,2016
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5.3. Typical Test Setup Layout of Disturbance at Telecommunication Ports

a. AMN and ISN are 80 cm from the EUT and at least 80 cm from other units and other metal planes.
EUT is connected to one artificial mains network (AMN).

All other units of a system are powered from a second AMN. A multiple outlet strip can be used for
multiple mains cords.

d. Rear of EUT to be flushed with rear of table top.

Peripherals shall be placed at a distance of 10 cm from each other and from the controller, except
for the monitor which, if this is an acceptable installation practice, shall be placed directly on the
top of the controller.

f.  If cables, which hang closer than 40 cm to the horizontal metal ground plane, cannot be shortened
to appropriate length, the excess shall be folded back and forth forming a bundle 30 cm to 40 cm
long.

g. Mains cords and signal cables shall be positioned for their entire lengths, as far as possible, at 40
cm from the vertical reference plane.

h. Cables of hand operated devices, such as keyboards, mice, etc. shall be placed as for normal

usage.
SPORTON International Inc. Page Number - 11 of 66
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5.4. Test Result of AC Powerline Conducted Emission

Test Mode Mode 1 Test Site No. COO01-NH
Test Frequency 0.15 MHz ~ 30 MHz Test Engineer Willy
Temperature 20°C Relative Humidity | 51%

Note: 1. Corrected Reading (dBuV) = LISN Factor + Cable Loss + Read Level = Level
2. All emissions not reported here are more than 10 dB below the prescribed limit.

m The test was passed at the minimum margin that marked by the frame in the following data

Line
Level (dBuV) Date: 2016-01-14
00
\\ CISPRICNS/VCCI-B
| ™ |
-—
—— CISPR/ICNSNVCCIB(AVG
L i { il | 1 |
R - i |
| | | I l ‘ I
| I (A ] ‘
| 4 N | 10 1 ! | M 4
o0.15 05 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz dBuV dB dBuV dBuV dB dB
16 0.192 55.77 -8.16 63.93 45.62 10.05 0.10 QP
2 0.192 38.50 -15.43 53.93 28.35 10.05 0.10 AVERAGE
3 0.387 28.27 -19.85 48.12 18.13 10.04 0.10 AVERAGE
4 0.387 42.54 -15.58 58.12 32.40 10.04 0.10 QP
5 0.461 40.84 -15.83 56.67 30.70 10.04 0.10 QP
6 0.461 24.86 -21.81 46.67 14.72 10.04 0.10 AVERAGE
7 1.255 24.51 -21.49 46.00 14.35 10.06 0.10 AVERAGE
8 1.255 40.60 -15.40 56.00 30.44 10.06 0.10 QP
9 2.409 39.28 -16.72 56.00 29.07 10.08 0.13 QP
10 2.409 24.02 -21.98 46.00 13.81 10.08 0.13 AVERAGE
11 4.049 24.00 -22.00 46.00 13.69 10.11 0.20 AVERAGE
12 4.049 37.33 -18.67 56.00 27.02 10.11 0.20 QP
SPORTON International Inc. Page Number © 12 0of 66
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Neutral

100 Level (dBuV) Date: 2016-01-14

CISPRICNS/VCCI-B

CISPRICNSNVCCI-B(AVG

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Fregq Level Limit Line Level Factor Loss Remark
MHz  dBuV dB8  dBuV  dBuV aB a8
1 0.195 40.30 -13.53 53.83 29.72 10.48 0.10 AVERAGE
& 0.195 57 71 -6.12 63.83 47.13 10.48 __ 0.10 QP]
3 0.393 44.43 -13.56 57.99 33.85 10.48 0.10 QP
4 0.393 28.09 -19.90 47.99 17.51 10.48 0.10 AVERAGE
5 0.454 27.62 -19.18 46.81 17.04 10.48 0.10 AVERAGE
6 0.454 43.77 -13.03 56.81 33.19 10.48 0.10 QP
7 0.683 41.71 -14.29 56.00 31.13 10.48 0.10 QP
8 0.683 23.17 -22.83 46.00 12.59 10.48 0.10 AVERAGE
9 1.289 20.21 -25.79 46.00 9.62 10.49 0.10 AVERAGE
10 1.289 39.23 -16.77 56.00 28.64 10.49 0.10 QP
11 2.461 38.85 -17.15 56.00 28.21 10.51 0.13 QP
12 2.461 22.75 -23.25 46.00 12.11 10.51 0.13 AVERAGE
SPORTON International Inc. Page Number > 13 0f 66
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5.5. Test Result of Disturbance at Telecommunication Ports

The EUT does not have the communication port.

SPORTON International Inc. Page Number - 14 of 66
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6. Conducted Emissions Measurement_For EN 55032
Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 kHz and return leads of
the EUT according to the methods defined in European Standard EN 55032 Clause 6. The EUT was placed
on a nonmetallic stand in a shielded room 0.8 meter above the ground plane. The interface cables and
equipment positioning were varied within limits of reasonable applications to determine the position producing
maximum conducted emissions.

6.1. Test Procedures

a. The EUT was warmed up for 15 minutes before testing started.

b. The EUT was placed on a desk 0.8 meter height from the metal ground plane and 0.4 meter from the
conducting wall of the shielding room and it was kept at least 0.8 meter from any other grounded
conducting surface.

c. Connect EUT to the power mains through a line impedance stabilization network (LISN).

d. Connect Telecommunication port to ISN (Impedance Stabilization Network).

e. All the support units are connect to the other LISN.

f.  The LISN provides 50 ohm, coupling impedance for the measuring instrument.

g. The CISPR states that a 50 ohm, 50 microhenry LISN should be used.

h. Both sides of AC line were checked for maximum conducted interference.

i.  The frequency range from 150 kHz to 30 MHz was searched.

j.  Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

k. The EUT and local AE shall be arranged in the most compact practical arrangement within the test
volume, while respecting typical spacing and the requirements defined in Annex D. The central point of
the arrangement shall be positioned at the centre of the turntable. The measurement distance is the
shortest horizontal distance between an imaginary circular periphery just encompassing this
arrangement and the calibration point of the antenna.
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6.2. Test Result of AC Powerline Conducted Emission_For EN 55032

Test Mode Mode 1 Test Site No. COO01-NH
Test Frequency 0.15 MHz ~ 30 MHz Test Engineer Willy
Temperature 18 °C Relative Humidity | 52 %

Note: 1. Corrected Reading (dBuV) = LISN Factor + Cable Loss + Read Level = Level

2. All emissions not reported here are more than 10 dB below the prescribed limit.

m The test was passed at the minimum margin that marked by the frame in the following data

Line
Level (dBuV) Date: 2016-01-27
100
\\\ CISPRICNSNCCI-B
: |
“f CISPR/ICNS/VCCI-B(AVG
w Il & h Pl I
I ’1 ‘ ! . 1 5 [ | I
b| JIRN L) ]
e | { W1
i ' ‘ | (! dl | J 1l |
)
00.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz dBuV dB dBuV dBuV dB dB
18 0.188 55.62 -8.48 64.10 45.47 10.05 0.10 QP
2 0.188 37.58 -16.52 54.10 27.43 10.05 0.10 AVERAGE
3 0.385 30.26 -17.91 48.17 20.12 10.04 0.10 AVERAGE
1 0.385 43.21 -14.96 58.17 33.07 10.04 0.10 QP
5 0.456 28.18 -18.58 46.76 18.03 10.04 0.10 AVERAGE
H 0.456 41.87 -14.89 56.76 31.72 10.04 0.10 QP
7 0.731 26.51 -19.49 46.00 16.36 10.05 0.10 AVERAGE
8 0.731 42.30 -13.70 56.00 32.15 10.05 0.10 QP
9 1.289 41.25 -14.75 56.00 31.05 10.06 0.14 QP
10 1.289 25.17 -20.83 46.00 14.97 10.06 0.14 AVERAGE
11 1.619 26.12 -19.88 46.00 15.88 10.07 0.17 AVERAGE
12 1.619 40.86 -15.14 56.00 30.62 10.07 0.17 QP
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Neutral
Level (dBuV) Date: 2016-01-27
100
\ CISPR/ICNS/VCCI-B
CISPRICNSNVCCIB(AVG
o0.15 05 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz dBuV dB dBuV dBuV dB8 daB
1 e 0.192 57.97 -5.96 63.93 47.39 10.48 0.10 Qp|
2 0.192 41.85 -12.08 53.93 31.27 10.48 0.10 AVERACE
3 0.255 45.79 -15.81 61.60 35.21 10.48 0.10 QP
4 0.255 29.62 -21.98 51.60 19.04 10.48 0.10 AVERACE
5 0.447 44.61 -12.32 56.93 34.03 10.48 0.10 QP
6 0.447 29.97 -16.96 46.93 19.39 10.48 0.10 AVERAGE
7 0.720 42.47 -13.53 56.00 31.89 10.48 0.10 QP
8 0.720 26.53 -19.47 46.00 15.95 10.48 0.10 AVERAGE
9 1.191 24.95 -21.05 46.00 14.34 10.43 0.12 AVERAGE
10 1.191 39.89 -16.11 56.00 29.28 10.49 0.12 QP
11 1.585 40.73 -15.27 56.00 30.07 10.45 0.17 QP
12 1.585 25.64 -20.36 46.00 14.98 10.49 0.17 AVERACE
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6.3. Test Result of Disturbance at Telecommunication Ports

The EUT does not have the communication port.
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7. Radiated Emission Measurement_For EN 55022

Radiated emissions from 30 MHz to 1,000 MHz were measured with a bandwidth of 120 kHz for 30 MHz to
1,000 MHz and 1 MHz for above 1GHz according to the methods defines in European Standard EN 55022,
Clause 10. The EUT was placed on a nonmetallic stand, 0.8 meter above the ground plane. The interface
cables and equipment positions were varied within limits of reasonable applications to determine the

positions producing maximum radiated emissions.

7.1. Test Procedures

For Below 1GHz

a. The EUT was placed on a rotatable table top 0.8 meter above ground.

b. The EUT was set 10 meters from the interference-receiving antenna which was mounted on the
top of a variable height antenna tower.

c. The table was rotated 360 degrees to determine the position of the highest radiation.

d. The antenna is a half wave dipole and its height is varied between one meter and four meters
above ground to find the maximum value of the field strength both horizontal polarization and
vertical polarization of the antenna are set to make the measurement.

e. For each suspected emission the EUT was arranged to its worst case and then tune the antenna
tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the maximum
reading.

f.  Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold
Mode.

g. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing
will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method and reported.
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For above 1GHz

a. Same test set up as below 1GHz radiated testing.

b. The EUT was set 3 meters from the interference-receiving antenna which was mounted on the top
of a variable height antenna tower.

c. There should be absorber placed between the EUT and Antenna and its located size should let the
test site meet CISPR16-1-4 requirement.

d. The table was rotated 360 degrees to determine the position of the highest radiation.

e. Setthe test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold
Mode.

f. Setthe DRG Horn Antenna at 1M height, then run the turn table to get the maximum noise reading
from Horizontal and Vertical polarity separately.

g. When EUT locating on the turn-table, and its height is over 172cm (Antenna’s 3dB beam width of
6GHz is 27° ), the DRG Horn Antenna must be raised up and descended down, then turning
around the turn-table to get the maximum noise reading of the Horizontal and Vertical polarity
separately. Note the maximum raise up height is same as the top of EUT.

h. If emission level of the EUT in peak mode was 20dB lower than average limit (that means the
emission level in peak mode also complies with the limit in average mode), then testing will be
stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in
average mode again and reported.
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7.2. Test Result of Radiated Emission for Below 1GHz_For EN 55022

Test mode Mode 1 Test Site No. 0S03-NH
Test frequency 30 MHz ~ 1000 MHz Test Engineer Alan
Temperature 20°C Relative Humidity | 53%

Note: 1. Emission level (dBuV/m) = 20 log Emission level (uV/m)
2. Corrected Reading : Antenna Factor + Cable Loss + Read Level — Preamp Factor = Level
m The test was passed at the minimum margin that marked by the frame in the following data

Vertical
Level (dBuV/m) Date: 2016-01-13
49
CISPR/ICNS/VCCI-B
1 2
3
¥ -
0 ! !
30 654.6 99.2 133.8 168.4 203
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
|1 € 44.000 25.85 -4.15 30.00 42.57 10.64 1.06 28.42 QP 100 316|
2 62 000 25.68 -4.32 30.00 46_40 6._39 1.27 28_38 Peak - -——
3 132.600 21.80 -8.20 30.00 36.00 11.97 2.00 28.17 Peak — s
4 201.720 19.69 -10.31 30.00 35.42 9.55 2.65 27.93 Peak T =

SPORTON International Inc. Page Number - 21 of 66

TEL : 886-3-327-3456 Issued Date - Apr. 21,2016
FAX : 886-3-327-0973 Report Version : 01



CE EMC TEST REPORT Report No. : EC5D1413-01

SPORTON LASG.

Vertical
P Level (dBuV/m) Date: 2016-01-13

49
CISPR/ICNS/VCCI-B

1 2 2
%0 360, 520, 580, 840, 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Poa
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cn deg

1 214.140 18.36 -11.64 30.00 33.22 10.30 2.75 27.91 Peak ——— -—
249.510 17.30 -159.70 37.00 29.65 12.39 3.11 27.85 Peak roor— —-—
3 292.440 195.86 -17.14 37.00 30.99 13.17 3.48 27.78 Peak -— -—

5]
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Horizontal
& Level (dBuV/m) Date: 2016-01-13
49

CISPR/ICNSNVCCI-B

1 3
2
4
. 30 64.6 99.2 133.8 168.4 203
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 38.100 19.72 -10.28 30.00 33.37 13.81 0.97 28.43 Peak seeres Ty
2 110.19%0 16.%7 -13.03 30.00 31.40 12.01 1.81 28.25 Peak - -
3 135.300 20.21 -95.79 30.00 34.60 11.74 2.03 28.16 Peak g .
4 198.750 13.52 -16.48 30.00 29.40 9.43 2.62 27.93 Peak s ——
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Horizontal
P Level (dBuV/m) Date: 2016-01-13

49
CISPR/CNS/VCCI-B

3
1 2
s 200 7 360. 520, 680, 340, 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loas Factor Remark Pos Poa
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

ik 211.170 15.34 -14.66 30.00 30.3% 10.13 2.73 27.91 Peak - -—
254 640 17.65 -19.35 37.00 29.80 12.53 3.16 27.84 Peak -— —
3 297.570 18.00 -15.00 37.00 25.00 13.25 3.52 27.77 Peak - -—

L)
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7.3. Test Result of Radiated Emission for Above 1GHz_For EN 55022

The highest frequency of the internal sources of the EUT is less than 10 MHz, so the measurement shall
only be made up to 1GHz.
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8. Radiated Emission Measurement_For EN 55032

Radiated emissions from 30 MHz to 6,000 MHz were measured with a bandwidth of 120 kHz for 30 MHz to
1,000 MHz and 1 MHz for above 1GHz according to the methods defines in European Standard EN 55032,
Clause 6. The EUT was placed on a nonmetallic stand, 0.8 meter above the ground plane. The interface
cables and equipment positions were varied within limits of reasonable applications to determine the
positions producing maximum radiated emissions.

8.1. Test Procedures

For Below 1GHz

a. The EUT was placed on a rotatable table top 0.8 meter above ground.

b. The EUT was set 3 meters from the interference-receiving antenna which was mounted on the top
of a variable height antenna tower.

c. The table was rotated 360 degrees to determine the position of the highest radiation.

d. The antenna is a half wave dipole and its height is varied between one meter and four meters
above ground to find the maximum value of the field strength both horizontal polarization and
vertical polarization of the antenna are set to make the measurement.

e. For each suspected emission the EUT was arranged to its worst case and then tune the antenna
tower (from 1 M to 4 M) and turn table (from O degree to 360 degrees) to find the maximum
reading.

f.  Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold
Mode.

g. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then testing
will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method and reported.

H The EUT and local AE shall be arranged in the most compact practical arrangement within the test
volume, while respecting typical spacing and the requirements defined in Annex D. The central
point of the arrangement shall be positioned at the centre of the turntable. The measurement
distance is the shortest horizontal distance between an imaginary circular periphery just
encompassing this arrangement and the calibration point of the antenna.
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For above 1GHz

a. Same test set up as below 1GHz radiated testing.

b. The EUT was set 3 meters from the interference-receiving antenna which was mounted on the top
of a variable height antenna tower.

c. There should be absorber placed between the EUT and Antenna and its located size should let the
test site meet CISPR16-1-4 requirement.

d. The table was rotated 360 degrees to determine the position of the highest radiation.

Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold
Mode.

f. Setthe DRG Horn Antenna at 1M height, then run the turn table to get the maximum noise reading
from Horizontal and Vertical polarity separately.

g. When EUT locating on the turn-table, and its height is over 172cm (Antenna’s 3dB beam width of
6GHz is 27° ), the DRG Horn Antenna must be raised up and descended down, then turning
around the turn-table to get the maximum noise reading of the Horizontal and Vertical polarity
separately. Note the maximum raise up height is same as the top of EUT.

h. If emission level of the EUT in peak mode was 20dB lower than average limit (that means the
emission level in peak mode also complies with the limit in average mode), then testing will be
stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in

average mode again and reported.

i The EUT and local AE shall be arranged in the most compact practical arrangement within the test
volume, while respecting typical spacing and the requirements defined in Annex D. The central
point of the arrangement shall be positioned at the centre of the turntable. The measurement
distance is the shortest horizontal distance between an imaginary circular periphery just

encompassing this arrangement and the calibration point of the antenna.
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8.2. Test Result of Radiated Emission for Below 1GHz_For EN 55032

Test mode Mode 1 Test Site No. 0OS03-NH
Test frequency 30 MHz ~ 1000 MHz Test Engineer Alan
Temperature 16 °C Relative Humidity | 54 %

Note: 1. Emission level (dBuV/m) = 20 log Emission level (n\V/m)

2. Corrected Reading : Antenna Factor + Cable Loss + Read Level — Preamp Factor = Level

m The test was passed at the minimum margin that marked by the frame in the following data

Vertical
= Level (dBuV/m) Date: 2016-01-27
49
CISPR/ICNS/VCCI-B
1 2
3 -
030 64.6 99.2 133.8 168.4 203
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos= Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
|1 e 46.400 24.60 -5.40 30.00 42.45 9.48 1.03 28.42 QP 100 345|
2B 63.000 23.35 -6.65 30.00 44.04 6.41 1.28 28.38 Peak = m———
3 @ 132.420 21.10 -8.90 30.00 35.30 11.97 2.00 28.17 Peak — ===
4 192.970 18.65 -11.35 30.00 34.60 9.43 2.57 27.95 Peak s =
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Vertical
i Level (dBuV/m) Date: 2016-01-27

49
CISPR/ICNS/VCCI-B

1 2 3
02()0 360. 520. 680. 840. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Lewvel Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 260.800 19.61 -17.39 37.00 31.60 12.63 3.21 27.83 Peak — =
347.200 19.06 -17.94 37.00 29.00 14.44 3.74 28.12 Peak — —
3 440.000 20.25 -16.75 37.00 28.41 16.43 4.13 28.72 Peak S8 =08

[
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Horizontal
& Level (dBuV/m) Date: 2016-01-27
49
CISPR/ICNS/VCCI-B
1
2 3 4
030 64.6 99.2 133.8 168.4 203
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Poa
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1@ 37.610 15.03 -10.97 30.00 32.68 13.81 0.97 28.43 Peak —erem -—
2 129.99%0 16.36 -13.64 30.00 30.37 12.20 1.97 28.18 Peak ——— -—
3 160.270 13.65 -16.35 30.00 29.39 10.08 2.25 28.07 Peak — -—
4 182.240 14.69 -15.31 30.00 30.80 9.43 2.45 27.99 Peak — -—
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Horizontal
: Level (dBuV/m) Date: 2016-01-27

49
CISPR/ICNS/VCCI-B

w

1 2
0200 360. 520. 680. 840. 1000
Frequency (MHz)
Over Limit ReadAntenna Cable Preamp Ant Table
Freq Level Limit Line Level Factor Loss Factor Remark Pos Pos
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg

1 257.600 18.53 -18.47 37.00 30.61 12.58 3.18 27.84 Peak —— -—
331.200 18.75 -18.25 37.00 29.00 14.06 3.69 28.00 Peak —— -—
3 404.800 20.49 -16.51 37.00 29.21 15.81 4.00 28.53 Peak — -—

L8]
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8.3. Test Result of Radiated Emission for Above 1GHz

The highest frequency of the internal sources of the EUT is less than 10 MHz, so the measurement shall
only be made up to 1GHz.
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9. Harmonic Current Emissions Measurement

9.1. Standard

e Standard : EN 61000-3-2

9.2. Test Procedure

The measurement of harmonic currents shall be performed as follows:
— for each harmonic order, measure the 1.5 s smoothed r.m.s. harmonic current in each DFT time window

as defined in EN / IEC 61000-4-7: 2002.

— calculate the arithmetic average of the measured values from the DFT time windows, over the entire
= 2.5 min). Because of synchronisation to meet the

observation period Short cyclic (Tcycle
requirements for repeatability in 5%.

9.3. Test Equipment Settings

Harmonic Parameters Setting_;
Line Voltage 230V
Line Frequency 50 Hz
Device Class -—-
Current Measurement Range High

Measurement Delay

10.0 seconds

Test Duration

10.0 minutes

Class determination Pre-test Duration

10.0 seconds

9.4. Typical Test Setup Layout of Harmonic Current Emissions

TABLE SIZE: 1601 X80WXB80Hcm

WOO‘L TABLE

GENERATOR
POWER -

TO CONTROLLER

-—

GRP EUT POWER Harmonics .
/ — Detector /L%j?
——
SPORTON International Inc. Page Number - 33 of 66
TEL : 886-3-327-3456 Issued Date - Apr. 21,2016

FAX : 886-3-327-0973

Report Version : 01



I | CE EMC TEST REPORT

SPORTON LAB. Report No. : EC5D1413-01

9.5. Test Result of Harmonic Current Emissions

V_RMS (Volts): 230.07  Frequency(Hz): 49.99
|_Peak (Amps): 1.021 I_RMS (Amps): 0.257
|_Fund (Amps): 0.131 Crest Factor: 3.993
Power (Watts): 29.3 Power Factor: 0.502
As specified on clause 7 of EN 61000-3-2, the limits are not specified for equipment with a rated power of
75W or less.
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10. Voltage Fluctuations and Flicker Measurement

10.1. Standard
e Product Standard : EN 61000-3-3

10.2. Test Procedure

The equipment shall be tested under the conditions of Clause 5.
The total impedance of the test circuit, excluding the appliance under test, but including the internal
impedance of the supply source, shall be equal to the reference impedance. The stability and tolerance of

the reference impedance shall be adequate to ensure that the overall accuracy of +8% is achieved during the
whole assessment procedure.

10.3. Test Equipment Settings

Flicker Parameters Setting

Line Voltage 230V

Line Frequency 50 Hz
Measurement Delay 10.0 seconds
Pst Integration Time 10.0 minutes
Pst Integration Periods 1

Test Duration 10.0 minutes

10.4. Typical Test Setup Layout of Voltage Fluctuations and Flicker

TABLE SIZE:160LX80WXB0Hcm

TOCONTROLLER
—

e

GENERATOR
POWER -~

EUT POWER Harmonics

T— Detector J_IJ:%
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10.5. Test Result of Voltage Fluctuation and Flicker

Test mode Mode 1

Final Test Result PASS
Temperature 22C
Relative Humidity 50%
Atmospheric Pressure 101 kPa
Test Date Jan. 20, 2016
Test Engineer Mark

Parameter values recorded during the test:
Vrms at the end of test (Volt): 229.73

Highest dt (%): 0.30 Test limit (%): 3.30 Pass
T-max (mS): 0 Test limit (mS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): 0.19 Test limit (%): 4.00 Pass
Highest Pst (10 min. period):  0.064 Test limit: 1.000 Pass
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11. Electrostatic Discharge Immunity Measurement (ESD)

Test mode Mode 1

Final Test Result PASS

Pass Performance Criteria A +2/+4 kV for contact discharge
Required Performance Criteria B 2/ x4 kV for contact discharge

Basic Standard IEC 61000-4-2

Product Standard EN 55024:2010

Level 2 for contact discharge

Test Voltage +2 / +4 KV for contact discharge
Discharge Impedance 330 ohm /150 pF

Temperature 21T

Relative Humidity 49 %

Atmospheric Pressure 101 kPa

Test Date Jan. 21, 2016

Test Engineer Mark

Observation The test points, please refer to section 9.5.
Observaton e s e Y Melling surfaces S e
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11.1.Test Setup

11.2.

Typical position for direct
discharge to EUT

Typical postion for indirect
discharge to VCP

Tygical position for indirect
discharge to HCP -

Ground reference
plane (GRP)

The test setup consists of the test generator, EUT and auxiliary instrumentation necessary to perform
DIRECT and INDIRECT application of discharges to the EUT as applicable, in the follow manner:

a. CONTACT DISCHARGE to the conductive surfaces and to coupling plane;

b. AIR DISCHARGE at insulating surfaces.

The preferred test method is that of type tests performed in laboratories and the only accepted method
of demonstrating conformance with this standard. The EUT was arranged as closely as possible to
arrangement in final installed conditions.

Test Setup for Tests Performed in Laboratory

A ground reference plane was provided on the floor of